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ARM Soldering

Instruments add to
your efficiency

THE NEW 'INVADER'
ADCOLA L.646
for Factory Bench
Line Assembly
A precision instrument -supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit*.
Standard temp 360"b at 23
watts.
Special temps. from 250"c -
410"c.

*Additional Stock Bits
(illustrated) available
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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 ... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

/4DCOLP\

PRICE

£1.85

Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S W.4
Telephone: 01-622 0291/3  Telegrams: Solmint London Telex Tele, Adcola London 21851

EX RENTAL TV's
19" - £29.95
23" - £39.95

All Channels 405/625
2 Years Guarantee.
Free List by return.

19' Slim line TV's L14-95. Guaranteed 2 years. Send for List. Carr. &
Ins. all sets L1.95. Daily demonstrations to personal shoppers.

TEAK HI-FI STEREO CABINETS £1495
Brand New 44" wide 16' deep 18' high with Legs. A superb piece of
furniture. Carr. Al DO.

TRANSISTOR GANG CONDENSERS 30p. MINIATURE AM POST 5p.
PRECISION TAPE MOTORS L1-95. 200/240V. POST 20p

Transistor Radio Cases: 25p each.
Size 9.1" 6j' .-. 3)'. P. & P. 150.
SPEAKERS 50p 2i" so BRAND
NEW. P. & P. 5p.

TRANSISTORS Post Free
AC 126 AF 179 OC 8(D
AC 128 OC 45
AF 114 OC 71
AF 117 OC 81 15p each

POTENTIOMETERS 23p each
Double &
Switched
Double&
Switched

Switch
Doubleed

1 MEG 100 (0 I t)," shalt

Post. & Pack. 5p.-4 for 10p

KNOBS 100,000 to
clear (Brand New)
100 assorted Radio & T V. knobs 500.
Postage 25, Ili you 'couple sets 2 to
6 lust ask) Exchanged

500 MT 500 Kfl 3)" shaft

500 Kf2i100 KC 2" shaft

DUKE & CO. (LONDON)
621/3 Romford Road, Manor Park. E.I 2
Phone 01-478 6001-2-3 Stamp for Free List

TV TUBES REBUILT
GUARANTEED 2 YEARS

14"-£3.95, 17" & 19"-£5.95,
21" & 23"-£6.45.

Bowls. Carr. 53p

LTD.

PHOTOELECTRIC KIT
CONTENTS. 2 P.C. Chassis Boards, Chemicals, Etching Manual. Infra -Red Photo -
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady -Light
Photo-Switch/Counter/Burglar Alarm, etc. (Project No. 1) which can he modified for
modulated -light operation.
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PHOTOELECTRIC KIT

El IS
Postage and Pack. 13p (UK

Commonwealth:
SURFACE MAIL 20p

AIR MAIL £1.00
Australia, New Zealand,

S. Africa, Canada and U.S.A.
Also Essential Data Circuit,

and Plans for Building
10 Advanced Designs

INVISIBLE BEAM OPTICAL KIT
Everything needed (except plywood) for building: 1 Invisible -Bean, Projector and I
Photocell Receiver (as illmtrated). Suitable for all Photoelectric Burglar Alarms.
Counters, Door Openers, etc.
CONTENTS: 2 lenses, 2 mirrors, 2 42 -degree wooden blocks. Infra -red filter, pro-
jector lamp holder, building plans, etc. Price £1.00 Postage and Pack. 3p (U.K.:.
Commonwealth: Surface Mail 10p, Air Mail 30p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
Price 9150. Postage and Pack. Sp (U.K.) Commonwealth: Surface Mail 15p, Air Mail
30p.

JUNIOR PHOTOELECTRIC KIT
Versatile Invisible -beam, Relay -less, Steady -light Photo -Switch, Burglar Alarm, Door
Opener, Counter, etc., for the Experimenter.
CONTENTS: Infra -Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case.
Resistors, Screws, etc. Full Size Plane, Instructions, Data Sheet "10 Advanced Photo-
electric Designs".
Price 1100. Postage and Pack. 5p (U.K.)n.Conmionwealth 10p: Airmail 20p.

JUNIOR OPTICAL KIT
CONTENTS: 2 Lenses, Infra -red Filter, Larnpholder, Bracket, Plans, etc. Everything
(except plywood) to build 1 miniature invisible bean, projector and photocell receiver
for use with Junior Photoelectric Kit.
Price 50p. Poet and Pack. 5p (U.K.). Commonwealth: Surface Mail 10p: Air Mail 20p.

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send S.A.E. .1, NI detail,. a brief description of all Kits and Projects



"guid gear
in sma' bulk"

from NKT
With a range of thick film hybrid microcircuits off the shelf, Newmarket brings alive for you the old Scottish proverb quoted above-
"Good things come in small packages."

NMC409 Slow Speed Eccles -Jordan
"Divide -by -two"
This RST flip-flop is designed specifically
for slow speed switching in industrial
controls where standard monolithic
TTL/DTL finds it difficult to cope with the
large voltage transients arising and where
the precise stabilised 5 -IV d.c. supply
needed for TTL/DTL is difficult to provide
(and costly). The NMC409 can work on
any unregulated supply of 6-24V, and is
immune to fast voltage spikes because it is
designed not to switch faster than 10 kHz.
Size: I.Iin 0-7in 023in. One-off
price L2.50

NMC396 Precision 6V Regulator
d.c. Supply
This self-contained d.c. voltage regulator
provides a precise 6V, I50mA d.c. output
from a 7-I5V d.c. input. The hybrid
assembly technique allows the output
voltage to be set during manufacture

distributors
Coventry Factors Ltd.,
Coronet House,
Upper Well Street,
Coventry,
Warwickshire CVI 4AF
Tel. 0203-21051/5
Telex 311243

Eastern Aero Electrical Services Ltd.,
Building 202,
Enfield Road,
Hounslow, Middlesex.
Tel. 01-759 1314

typically to within 25mV of 6V (in contrast
to the wider absolute tolerances
unavoidable in monolithics). The NMC396
has all the electrical robustness and
stability of a discrete -component assembly
and incorporates overload protection.
Ideal for deriving a precise 6V from a 9 or
I2V battery, it can also be fed from a
standard d.c. power pack such as the
NKT PCI01.
Size: 0-60in 0-60in 025in. One-off
price L2.50

NMC426 Optoelectronic Solid State
Logic Indicator
This microcircuit is designed primarily to
indicate visually the state of a binary logic
circuit but can be used in any circuit
calling for a visual indication of the
existence or absence of a d.c. voltage at a
test point. Completely self-contained it
only requires three connections to a
nominal 5V d.c. supply, to earth and to
the test point. The light display is a
gallium arsenide phosphide solid state
diode lamp with virtually unlimited life.
The NMC426 incorporates an internal d.c.
amplifier enabling the light to switch on
with an input drive of only 1/[A or 2V,
and it takes a current of only a few IA
from standard TTL/DTL logic gates.
Size: 0-42in - 0-31in t 0-13in. One-off
price f2.133

NMC809A Wide Band Amplifier
This wide band amplifier is a self-
contained d.c. feedback pair (with output
buffer stage) with access to the internal
feedback loop for response tailoring. The
hybrid assembly technique enables the
low frequency gain to be set in manu-
facture to precisely 22dB and gives a
narrow gain spread difficult to achieve by
monolithic techniques. Usable for
bandwidths up to 50MHz, the NM0309A
employs the easily handled standard
dual -in -line package. Its thick film hybrid
assembly eliminates the parasitic stray
capacitances to earth unavoidable with
monolithics and gives it the electrical
stability and robustness of discrete
component designs.
Size: 0-71in 0.28in 0-15in. One-off
price L3-34

For further details contact one of the distributors listed below. (In the case of4arge scale requirements you can
save time by referring direct to Newmarket.)

G.S.P.K. (Sales) Ltd.,
Hookstone Park,
Harrogate,
Yorkshire.
Tel.: Harrogate 86258
Telex 57962

Hird-Brown Electronics Ltd.,
Lever Street,
Bolton,
BL3 613.1, Lancashire.
Tel.: Bolton 27311
Telex 63478

I.T.T. Electronic Services Ltd.,
Edinburgh Way,
Harlow, Essex.
Tel. 02796-26777
Telex 81146

L.S.T. Electronic Components Ltd.,
7 Coptfold Road,
Brentwood,
Essex.
Tel.: Brentwood 226470
Telex 99443

S.D.S. (Portsmouth) Ltd.,
Hilsea Industrial Estate,
Portsmouth P03 5.1W.
Tel.: 0715/6531 I
Telex 86114

Newmarket
Transistors

Ltd.
Exning Rd., Newmarket, Suffolk

Tel.: Newmarket (0638) 3381
Telex 81358

NKr
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IMPORTANT. THIS LATEST 1571 MODEL INCORPORATES ALL THE
LATEST TECHNOLOGICAL IMPROVEMENTS AND SUPERSEDES ALL
EARLIER MODELS! YES, THIS SENSATIONAL BRAND NEW VEF 204
RUSSIAN 8 WAVEBAND PORTABLE RADIO, DESIGNED FOR WORLD
WIDE RECEPTION, will probably make your present radio seem like a
"crystal set"! It's far better than any other 8 wave radio that even they have
produced before I It even incorporates a special HARDIE WAVEBAND to
receive spoken communications from ship -to -shore! Complete with optional
battery eliminator for both battery and mains use I It represents the finest
value we have ever offered! We're almost giving them away at only 118.07-
a mere fraction of even today's Russian miracle price! In fact we challenge
you to compare the performance and value with that of £4200 radios!
'You Just can't lose, we'll refund your money instantly if you are not
astounded I Purer and sweeter tone than ever! Much wider band spread
than hitherto, for absolutely "pin -point" station selection! Yes, the
Russians have really surpassed themselves this time, proving once again
their fantastic ability in the field of electronics and brilliantly reflecting
their advanced micro -circuitry techniques it the field of spaceship and
satellite communications. YOU GET THIS AMAZING SET FROM US
AT A PRICE THAT BEARS NO RELATION TO ITS TRUE VALUE I
Yes, 8 separate wavebands, including Standard Long, Medium and Short
Waves to cover the world. PLUS special "ship -to -shore" MARINE BAND!
Unique side control waveband selection unit gives incredible ease of station
toning! Thousands of different transmissions, and stations at your fingertip
24 hours a day, including ships at sea, etc. and messages from all over the
world -truly nothing is secret! The radio enthusiast can have the world
in the palm of his hand I You must hear it to believe it I Superb, sweet tone
-controlled from a whisper to a roar that will fill a hall ! Genuine push-pull
output I Separate ON/OFF volume and Treble/Baas tone controls 1 Press -
button dial illumination! Take it anywhere -runs economically on standard
batteries (obtainable everywhere) or direct through battery eliminator
Irony 220/248v AC mains supply. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 31in. length. It's also a fabulous CAR
RADIO -any speed, requires no additional aerial, UNIQUE! Elegant
Black and Chrome finish case. SIZE llins. Pius. Chip overall approx.
Magnificently designed and superbly made to give yearn of perfect service.
Complete with WRITTEN GUARANTEE, manual with simple operating
Instructions and circuit diagram. ONLY 118.97 (with mains/battery elimina-
tor £1.38 extra). BOX. POST, ETC., 50p. Standard batteries 88P extra. Can
also be used through extension amplifier, tape recorder or public address
system. Send today or call at either store, but HURRY I It's the chance
of a lifetime. (Sorry -we cannot change these new radios for any earlier
model already purchased) Send quickly or call. Refund guaranteed.

RUSSIAN WORLD BEATER !
The Fabulous

BRAND NEW
1

VEF 204
8 WAVEBAND

10 TRANSISTOR
F:.tus 2D

PORTABLE RADIO

RECEPTIONID
THOUSANDS

OF TRANSMISSIONS
AND STATIONS

THE WORLD OVER

AND NOW WITH

'SHIP-TO.SHORE
MARINE BAND WE

COULDN'TOW°
fiOn

. coVEN MAKE THEM

ti. R OUR FANTASTIC PRICE?
80X POST ETC.50p

MAINS/BATTERY
ATOR 1.38p ex ra

SHOPERTUNITIES LTD. OM

*COMPARE IT'S PERFORMANCE

with f42 RADIOS!

Dept. PE'S, 184 UXBRIDGE ROAD, LONDON W12 SAQ
(facing Shepherd's Bush Green). ( Thursday 1 p.m., Friday 7 p.in.)

AD -2.0 AT 37.39 HIGH HOLBORN, LONDON, W.C.I lei po,ile Chancery Land). lured. I, Thurs. 7). Both stores open from Monday to Saturday from 9 a.m. until 8 p.m.

G. F. MILWARD 369 Alum Rock
VEROBOARD
2} in tin . 0.15in 6p Sin x 3 in x 0.15in 2.8p 3}in x 3}in x Olin 24p
3Iin x x 0.15in 16p I7in x 2 in x 0.15in 55p 5in x 2*in x OA in 23p
3fin x 3 in x 0.15in 2.0p 17in x 3 in x 0.15in 74p Sin x 3fin x 0.Iin 211p
5in x 2 in x 0.15in 20p 3fin x 2 in x Olin 21p
Spot Face Cutter Hp. Pin Insert Tool 48p. Terminal Pins (0.1 or 0,15) 36 for
18p. Special Offer Pack consisting of 5 2lin x lin boards and a Spot Face
Cutter-SOp.
RECORD PLAYER CARTRIDGES. Well below normal pricey!
690 Magnetic Stereo Cartridges, Diamond Needle, 6mV output, £4. ACOS
GP 67/2 (Mono, Crystal) 75p. ACOS GP 91/3 (Compatible, Crystal) LI. ACOS
GP 93/1 (Stereo, Crystal. Sapphire) cias. ACOS GP 93/ID (Stereo, Crystal,
Diamond) LI.63. ACOS GP 94/1 (Stereo, Ceramic, Sapphfre) 3110. ACOS GP
94/ID (Stereo, Ceramic, Diamond) LIES. ACOS GP 95/1 (Stereo, Crystal with
two L.P./Stereo needles) 11-2.5.

TRANSISTORISED FLUORESCENT LIGHTS, 12 volt. All with
d polarity P ion. 8 watt type with reflector suitable for tents,

etc. £3. Postage/Packing 25p. IS watt type, batten fitting for caravans L4.
Postage/Packing asp. 13 watt type, batten with switch. 22in x 2in. x lin L.S.
Postage/Packing 25p. THESE CAN BE SENT ON APPROVAL AGAINST FULL
PAYMENT.

MULLARD POLYESTER CONDENSERS
1,000pF, 1,200pF, 1,500pF, 1,800pF, 2,200pF, ISp per dozen (all 400V working).
0.15µF, 0.22AF, 0.27µF, 30p per dozen (all 160V working). 25% discount for
lots of 100 of any one type.

RESISTORS
f and f watt. Most values in stock. SOp per 100. 10p per dozen of any one
value. WIRE WOUND MAINS DROPPERS. Hundreds of values from 0.7 ohm
upwards. I watt to 50 watts. A large percentage of these are multi -tapped
droppers for radio/television. Owing to the huge variety these can only be
offered "assorted" at 50p per dozen.

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS
Large range in stock, 75p per ISO of any one value. ISp per do:en.
RECORDING TAPE BARGAIN! The very best British. Made low -
noise high -quality Tape! Sin Standard 38p. Long -play 45p. 52 -in Standard
45p. Long -play 60p. 7in Standard 60p. Long -play 82p. We are getting a
fantastic number of repeat orders for this tape. Might we suggest that you
order now whilst we still have a good stock at these low prices?

STOCKTAKING CLEARANCE! IMPOSSIBLE TO REPEAT!
We have huge numbers of components in quantities too small to advertise
individually. In order to "clear the decks" we have made up parcels containing
a mixture of carbon and wire -wound resistors, electrolytic and paper con-
densers, controls, transistors, diodes etc., for a tiny fraction of normal price.
It is emphasised that these are mixed parcels only -contents cannot be
stipulated! Sold only by weight.

Gross weight 2 lb. . LI (postage 20p)
Gross weight 5 lb. L2 (postage 30p)

Road, Birmingham B8 3DR. Tel. 021-327 2339
NEW! NEW ! NEW ! NEW

An aerosol spray providing a convenient means of pro-
ducing any number of copies of a printed circuit both
simply and quickly.
Method: Spray copper laminate board with light sensitive
spray. Cover with transparent film upon which circuit has
been drawn. Expose to light. (No need to use ultra-
violet.) Spray with developer, rinse and etch in normal
manner.
Light sensitive aerosol spray
Developer spray .. .

SPECIAL 50p PACKS. ORDER 10
AN EXTRA ONE FREE ! I ! !

RESISTORS, k// watt
assorted 100
Wire -wound I to 3 watt 20

5 to 7 watt 15
10 watts 10

Multi -tapped 12
PAPER CONDENSERS

Tv types 50
Miniature 100

ELECTROLYTIC CONDENSERS
Suitable for Mains

Radio/Tv 10
Transistor types 20
Mixed (both types) 15

POLYSTYRENE
CONDENSERS 100

MULLARD POLYESTER
COND. 50

SILVER MICA 100
NUTS AND BOLTS. Mixed

length/type
8 B.A. 100
6 B.A. 100
4 B.A. 100
2 B.A. 100

EARPIECES, MAGNETIC
No Plug 6
2.5mm Plug 4
3.5mm Plug

500 MICRO -AMP LEVEL
4

METERS I

50p
50p
50p
50p
50p

50p
50p

50p
SOp
50p

50p

50p
50p

50p
30p
Sop
50p

50p
50p
50p

50p

.. 11.00

.. 50p
PACKS AND WE WILL INCLUDE

TRANSISTORS
P.N.P. Untested but mainly

O.K. 50 50p
N.P.N. Untested but mainly

O.K. 50 50p
OCP71 equivalent 5 50p
Light-sensitive Diodes 10 50p
(These produce up to I mA from light)
BY 127 Rectifiers 4 SOp
IN4007 Rectifiers

(1200V peak) 4 50p
STC 3/4 Rectifiers 6 50p
WIRE

Solid Core. Insulated 100yd 50p
Stranded ditto 50yd 50p

SOLAR CELLS
Large Selenium 2 50p
Small 3 50p

(6 cells will power a Micromatic
radio)

CRYSTAL TAPE RECORDER
MIKES 1 50p

CRYSTAL EARPIECES
3.5mm Plug 2 50p

TRANSISTORISED Signal
Injector Kit I 50p

TRANSISTORISED Signal
Tracer Kit I 50p

TRANSISTORISED CAR REV.
COUNTER KIT (Needs I mA
meter as indicator) Al 50p

G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage (minimum) per order 15p.
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SONY  LEAK  SINCLAIR  TELETON  ARMSTRONG  THORENS  PHILIPS  K.E.F.  TEAC  ROGERS  PIONEER

SPECIAL OFFER
Garrard SP25 Mk.III
Goldring G800H
Teak plinth and tinted
cover. Ready wired
for immediate use. Elko
Please add LI 15 for post and packing

TURNTABLES
Please add SOp for post and packing

Garrard SP25 Mk. III L10.75
'Garrard 2025TC with stereo cart. MOOG d 2025TC with Sonotone 9TAHC L8.95
Garrard 3000 with Sonotone 9TAHC L10.25
Garrard SL65B L13.15
'G d AP76 LI8.75
'Garrard SL728 L24.00
'Garrard SL75B L26.00
Garrard SL95B L35.50
Garrard 401 L2700

B.S.R. MP60 L 1 1.50
Pioneer PLI 2AC L39.00
Thorens TD125 C64.50
Thorens TD125AB L98.50
Thorens 150ABI I L42.50
Goldring GL69/2 L21.50
Goldring GL69P2 L29.50

 Items marked can be mounted in plinth and cover,
ready wired for C450 extra plus 25p for post and
Packing

AMPLIFIERS
Please add SOp for post and packing

Armstrong 521 (cased)
Amstrad 8000
Europhon 10 + 10

L41 95
L17,70
LI450

Leak 30 Chassis L42.95
Leak 70 Chassis L51.50
Leak 30 Cased L49.00
Leak. 70 Cased C59.00
Metrosound ST20 L2525
Philips 420.50
Pioneer SA500 (41-50
Pioneer SA700 L68.00
Pioneer SA900 L94-50
Rogers Ravensbrook Chassis E36.00
Rogers Ravensbrook Cased L41.00
Rogers Ravensbourne Chassis L45.00
Rogers Ravensbourne Cased L48.50
Sinclair 2000 Mk. I L21-00
Sinclair 2000 Mk. II L24.50
Sinclair 3000 L32.50
Sinclair PRO60/2 230/PZ5 L16.00
Sinclair PRO60/2 Z30/PZ6 L18.00
Sinclair PRO60/2 Z50/P28/Trans L22.95
Teleton SAQ206 LI 800

TUNERS
Please add SOp for post and packing

Armstrong 523 AM/FM
Armstrong 524 FM
Dulci FMT7
Dulci FMT7 Stereo
Teleton GT101 MPLX
Rogers Ravensbourne FET 2 Chassis
Rogers Ravensbourne FET 2 Cased
Rogers Ravensbrook FET 4 Chassis
Rogers Ravensbrook FET 4 Cased

441.00
L32.00
L20.00
L27.50

'L31.50
L4700
L51.00
L34'00
L39 00

PICK-UP ARMS
Please add 35p for post and packing
SME 3009/S2 L26.00
SME 30121S2 L27 50

TUNER AMPLIFIERS
Please add 75p for post and packing
Armstrong 525 FM
Armstrong 526 AM/FM
Teleton CRIOT with speakers

00.75
L130.75
L28.25
L39.75Teleton F2300 (new product)

Teleton CR55 L87.00
Teleton TSF50 L53.00
Teleton F2000 L31.50
Wharfedale 100-I LI14.00

SPEAKERS
Please add LI25 for post and packing

(PRICE PER PAIR)
L3I 2.5
L49 90
C45 75
140 75
LI6 50
L1950
C31 50
L27 SO
L37 00
L41 50

by letter
L35 50
L49 50

1101 00
L67 50
134 00
L48.50
C78 00
L I7 50
L63 50

Wharfedale Denton
Wharfedale Melton
Wharfedale Triton
Wharfedale S/Linton
Keletron KN500
Keletron KN 00
Keletron K N123/3
Keletron KN1000
Keletron K NI500
Keletron KN2000
K.E.F.
Celestion Ditton 120
Celestion Ditton 15
Celestion Ditton 25
Celestion Ditton 10
Ste -Ma 400
Ste -Ma 300
Hi-Fi 4
Hi-Fi 115
Hi-Fi 3

GLOBAL CONTRACT SERIES
Contract 8 3 -way 7 watts R.M.S. L1600
Contract 6 3 -way 5 watts R.M.S. L10.75

SPEAKER KITS
Wharfedale Unit 3
Wharfedale Unit 4
Wharfedale Unit 5

L20 50
L27 00
L39 00

CARTRIDGES
Please add lOp for post and packing
Goldring
Goldring
Goldring
Goldring
Goldring
Sonotone
Shure
Shure
Shure
Shure
Shure
Shure
Shure
Shure
Audio-Technica
Audio-Technica
SMC
MC IS

G850
G800H
G800
G800E
G800SE
9TAHC Diamond
M3DM
M445/71C
M55
M75E
VI5 Type 2
M44E
M31E
M32E
AT66
AT35
101

L4.15
L5.75
L6-95

LI0.95
L15.95

LI-75
L4.95
t7.20
£920

LI4-50
C29.00
L8.25
03.75
L8-15
L4.95

L14.95
L3 I5
L575

TAPE DECKS & RECORDERS
Please add 75p for post and packing
Teleton FXB 5100 L44 SO
Teleton TCR 130 C28 75

PERSONAL CALLERS
VERY WELCOME!
Come and browse through our multi
1,000 foot warehouse/showroom.
NO PARKING PROBLEM
The following branded names are not al-
lowed to be advertised at Discount Rates
SONY, SANYO, BANG 8 OLUFSEN, TRIO,
RADFORD. SONAR, NIKKO, CHILTON,
FERROGRAPH, LUXOR, CELESTION, AKAI,
TANNOY, TANDBERG, TEAC. CAMBRIDGE,
ARENA, ROTEL,

Send a stamped addressed envelope for a
GUARANTEED DISCOUNT PRICE.

PLINTHS & COVERS
(as illustrated)

£325
plus 3Sp post
and packing

Finished in real teak veneer with tinted dustcover.
Ready to use (fully assembled). Suitable for
Garrard SP25, 2025TC, 3000, AT60, 2000, 2500,
3500, 5100, 1025, SL65B.

Also for
B.S.R. McDONALD MP60 and others

Plinths and Corers for AP76, AP75, SL72B, SL75B,
SL95B. 14.25 plus 35p post and packing.

Also finished in walnut to match Japanese equip-
ment -no extra charge.

GLOBAL
TRANSEUROPEAN

COMBO
Made by world famous European manufacturer

COMPLETE HI-FI
STEREO SYSTEM

VHF/MEDIUM/LONG WAVE Tuner Amplifier
4 watt per channel, separate tone and balance
controls. Two neat speakers with wooden slatted
front. Single play deck
in plinth and cover.
Finished in 'teak. Fully
guaranteed 12 months.
On constant demon-
stration plus E1-25 carriage

8°50

LORAL AUDIO DISCOUNT WAREHOUSES
De 1 t.(PE1) 174 Pentonville Road, London, N1. Telephone 01-278 1769

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

MAIL ORDERS.
Order with confidence. Send Postal Order, Cheque,

. Money Order, Bank Draft, Giro or Cash by Registered
Mail. CALLERS: Please note that cheques can only be accepted together
wrtn cheque cards (not Barclay Card).

2 minutes from KING'S CROSS, EUSTON & ST. PANCRAS

on main road leading to the East and West Country
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High Salary 4:=1
A Dream House
A New Car
And A Secure Future
Get into the Computer
Industry the fast and
easy way.
Now for the first time, anybody (no special qualifications
are needed) can train outside the computer industry for
an exciting career as a computer operator in only 4
weeks -and can earn £2,000 ++ p.a.
How? We are the only commercial training organisation

the U.K. permitted to use the famous
'Eduputer'.
JOBS GALORE! 144,000 new
operators will be needed over the
next five years alone. And the
moment you qualify our
exclusive computer appointments
bureau introduces you to
computer users everywhere.
This is your big opportunity to get
out of a rut and into the world's
fastest growing industry. Find
out more FREE and
without obligation by
posting this

Nom .into
London Computer Operators
Training Centre
C25 Oxford House, 9/15 Oxford Street, London, W.1
Telephone 01-734 2874
127/131 The Piazza, Dept. C25, Piccadilly Plaza,
Manchester 1. Telephone 061-236 2935.
Please send me your FREE illustrated brochure on exclusive
Eduputer 'hands on' training for computer operating.

Name

Address

Tel

111.1111.1111MIMIIMI

SN 7446
8517447

£p SN 7446
2.120 0517449

81,7010 1.45 5517450
SN743 I
8517433
SN7434

124P SN7460
8N7470

42
TOSHIBA

8N7
SN74773

RCA
Type 1-24 25-99

£13 Op
CA3000 1.80 160

DTL DATA SHEETs CA3000V1 LBO 1.80
CA3001 2.69 2 40

20
SO 121 CA3001V1 2 69 2'40

FCH101 0.871 MULLARD C.43002 180160
FCH121 1.05 CA3002V7 180 1.60
FCH201
FCH231

1-821 LINEAR
1.621 TA A241

Sp
CA3004 1 80 160
CA3003 147 1.051 50

FCJ101 1-621 CA3006 2 80 2.50
FCJ111 1.55 242 415 043007 288 2.34

FCS211 2.76 243 1.50 CA3008A 2.96 2.84
CA3008 1 80 1 60FCJ201 1-80

FCY101 1.05 293
0-771 043010 1 87 1 29263FCK101 4 371
0.97} CA3010A 2.53 225

300 1.75 CA3011 0-74 0.65

310 1.25
CA3011PR E

320
0-74 0 65

0-721 CA31112 0-89 0.79
330
435

1-75 CA3012V1 0-89 0-79
1-471 CA3013 1.05 0.94

521 1-821 CA3014 1.24 110
CA3014V1 1-24 1 10

PA237 2-10 522 3'90 CA3015 2-09 1-86
PA239 240 330 4.95 CA3013A 8.40 8.03
PA246 1-60 570

811
141751

C-43016-4
32 7436 32 3319

PA264 1.90
PA265
PA424

200
TAB101 0 971 043018 084 076

2.0b 043018-4 110088
PA436 1.90 TAD100P.44941 971 C23019 0.84 0-75
P 2.05 TAD110 1.971 CA3020 1 26 1 13

CA3020A 1-60 1 48
CA2021 1 56 1.39
CA3021 V 1 1.56 1.39
CA3022 1.30 1-16
CA3023 126 1-13
CA3026 1-00 090
CA3026PRE

1-00 0 90
CA3028A 0.74 0-65
CA3028B 1.050-94

8 Pin TO -5 I.C. Holders, 60.36 CA3029 0.87 0-77
10 Pin TO -3 IC. Hollers, 20.574 CA3029A 1.65 1.47
12 Pin TO -3 I.C. Holders 60624 CA3030 1.87 1.23
14 Pin Dual -in -Line I.C. Holders, 30-20 CA30301 2.53 225
16 Pin Dual -in -Line I.C. Holders, 110.25 1 CA3033 2.58 2.25

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

SPECIAL OFFER 5% DISCOUNT
TO SATURDAY CALLERS

JULY AND AUGUST ONLY
MOTOROLA
We can now offer a vast range of
Motorola IC's at industrial distributor
prices.
Examples Sp Data Sheets
MC724P 0.88
MC790P 1.24 10.12h
MC1303L 2.70 extra

FAIRCHILD (RTL)
1-5 6-1I 12+

L800 403 879 359
L914 409 87p 359
L923 40p 37p 86p
Data sheet 120p

LINEAR
Op. Amps.

17A702A TO5
UA702C TO5
UA703C TO5
UA709A TO5
UA709C DIL
UA709C TO5
TIA710C TO5
UA710C TO3
17A716 TO3
UA723C TO3
17.1730C TO5
U41741C TO5
UA741C DIL
LM741CN OIL

1-5
Ap
2-80
0.77
1.87
125
0.65
0.55
125
070
1.87
1-62
1.60
0.87
0-87
0.75

6 -11
Op
2.70
0-75
1.80
1.17
0.55
0-52
1.17
0.65
1-75
1.50
1.45
0.80
0.80
065

11 24
Op
2.75
0.72
1.25
1.12
0-50
0.46
1.12
960
1.70
1.42
1.87
970
0.70
0.60

MULLARD PLESSEY
TTL
F.111101
FJHP21
F311141
FJH161
FJ11171
FJH221
FJJ101
FJJ121
FJJ141
FJJ191
FJJ231
FJK101
FJY101

MULLARD

985 981
2.86 2.70
2-86 2.70
2-50 2-40
1.00 0-95
1.00 0-95
1.00 0.95
1.00 0-95
0-20 0.18
0-20 0.18
0.20 0-18
0-20 0.18
0-20 0.18
0-40 0-88
0-32 0-80
0-43 0-41

8517474 0-48 0.41
8.:7473 0-45 0-44
8517476 0-45 944
SN 7480 0-70 0-85
8517481 1.40 1.38
8N7482 0-87 0.82
8N7483 987 0-82
8517484 2-00 1-85
8517483 3.82 3.40
851 7486 048 0-80
8517490 0-87 0-84
SN749IAN1.21 1.10
SN7492 0-87 0.84
8N7493 0.87 0-84
8N7494 0.87 0-84
8N7493 0-87 0-84
SN7496 0-87 0-84
8N7497 6.40 6.00
951 74100 1.65 1.58
8N74104 1.52 1.40
8N74103 1.52 1.40
8N74107 0.52 0-49
85174110 0-80 0-75
85174111 1.57 1.45
8N74110 1.80 1.25
8N74119 1.92 1.80
8N74121 0-50 0.47
85174122 1.44 1.35
8N74123 1115 2.70
89174143 1.80 1.75
8N74130 162 140
8N74131 1.40 1.35
8N74133 1.40 1.35
85174134 120 2.10
85174133 1.68 1.60
8/174136 1.68 1.60
I45174137 1.92 1.82
85174160 1.80 1.75
05174161 180 2-55
851 74163 128 110

4.2811085174u;3
8N7744:1561. 4 2920 2130
8/1741113N

4.45 49001174166

Sp
0-871
0.871
0.871
0.871
0-91
0.871
1.37
1-87
8-12
1.871
3-121
2.25

GENERAL
ELECTRIC

Op
PA2'22 2.60
PA230 1 40
PA234 0 90

T H9013P 24.57
20 WATT AMP
TH9014P 21.50
PRE -AMP

SGS
TAA66111 21 921
TAA621 62.15
100 or more gates may be mixed to qualify
for the 100+ price. This concession also
applies to MI's.

fil.403D

TTL LOGICS
1-11 12-24 1-11 12-24

Op IP IP
SN 7400 0.20 0.18
SN7401 0.20 0.18
SN 7402 920 918
0N7403 920 918
S517464 0-20 918
8517403 0-20 0-18
8517406 0.80 0.75
SN7407 0-20 0-18
SN7408 0.20 0-18
8517409 920 918
8N7410 0-20 918
9517411 0-28 0-21
SN 7412 0-48 0-46
8N7413 0.40 0-88
8N7416 0.84 0-78
SN74 17 0-84 0.78
SN 7420 0.20 0-18
SN 7423 951 0.47
8N7423 0.48 0-45
0117427 948 0-45
8N7428 0.80 0.76
5N7430 928 0-21
8517432 0-48 945
8N7433 0-80 0.75
1017437 0.64 0-60
8N7438 0.64 0.60
8N7440 0.23 0-21
851744 I A NO -87 0.88
SN 744-2
SN 7443
SN 7444
SN 7443

DATA SHEET8

TAA700 £8.75

Type 1-24 29-99
Sp Op

CA3033A 4.28 3.80
CA3033 1.23 1-10
CA3033V 11.23 1-10
CA3036 0.73 0.85
CA3037 1-85 1.47
CA3037A 2.58 2.25
CA3038 2'582.25
CA3038A 3-40 3.08
CA3039 0.84 0.75
CA3040 2.40 2.14
CA3041 1-09 0.97
CA3042 1.09 097
CA3043 1.87 1.23
CA3044 1.20 1.07
CA3044V1 1.20 1.07
CA304:., 1-23 1-09
CA3046 0.89 0.80
CA3047 117 1-23
CA3047A 218 2.25
CA3048 2-04 1-81
CA3049 1.60 1.43
CA3050 1.84 1.64
CA3031 1.84 1.20
CA3032 116 1.47
CA3033 0.46 0-41
CA3054 1.09 0.97
CA3053 1.89 1.51
CA3036 1-20 1.07
CA3056A 919 2-86
CA3059 1.65 1.46
CA3060
CA3062

42:3391 24.1877

CA3064 1.20 1-07
CA3063 1-20 1-07
CA3066 2-11 1-88
CA3067 2-181-94
CA3068 2.48 2-16
CA3070 1.70 1.51
CA3071 1.62 1-44
CA3072 1-88 1-48
CA3075 1.18 1.00
CA3076 1-80 1-16
CA3078 3.19 2-85
043080 0.79 0.70
CA3080A 3.19 2.85

See our ad. on opposite page for transistors, diodes and passive
components and P. b P. charges. Many more types in stock and
arriving daily. Please inquire.
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LARGEST STOCKS SEMICONDUCTORS & COMPONENTS BRAND NEW
WIDEST RANGE GUARANTEED

TRANSISTORS D.C. PANEL METERS
20301 20p
2(1302 204,

203401 952 40311 35p 11(.172 152
2513414 221p 40312 47(p BC175 221P

118W70 2712
138X19 1719i

N KT238 25p
NKT240 2719

MR38 SERIES-FACE SIZE 42 .421nni.}ALL PRICES FOR 1-9 PIECES.
3014A, 12.00; 1004a, 01.871; 200µA, 411.78; 500µA. MAC 30-0-300A,

2(1303 209 203415 221p 40314 8719,13C182 12(p BBX20 1742INKT241 2719 111371; 100-0-10014A, 11.76: 300-0-300)4A, 11.871: ImA,_ 11.374; 3mA,
2G306 4212 203416 3712 40310 471 I BC183 121P B20(21 3712INKT242 209 CAC. 10mA, 11474; 30mA, 11.371: 100mA, 11.3.71; u00mA, 11471:
213308
24309 30p

203'417 37411
203370 1125

40313 3212
2 p

BC184 152
SC212L 1219

1381126 4521
88827 4712

NKT243 624p
NKT244 17/2

IA, 11:871; 5A, 11.371; 10V, 11471; 20V, 11.374, 50V, 11471; 300V,
11.371; 300V, 11.871.

2(1371 152 203372 9742 40326 871p BCY30 2712 Bsx" nip NKT245 201
SILICON RECTIFIERS2(4374 209 2193603 27iP 40329 30, BCY31 802 22x60 2219 NKT261 20111

20381 2212 ' 3 0'14 6 6 VIP20404 2212 2193607 221p
40344 2712
40347 57ip

BCY32 50P
BCY33 252

1380161 6211,
B8x76

NKT262 302'
NBT264 20P

GO 100 ' .100 400 000 800 1000 1200
IA 102 1212 152 16p 1712 199 209 -

2N696 202 ' 203702 1219 BCY34 302 BO.77 271p NKT271 209 3A isp 2,22 809 -219697 202 203703 1219 40360 4.8111 BCY38 45 E8X78 2742 NKT272 20p 6A 259 302 3212 Up 509 --20698 25p 203704 17Ip 40361 4719 BCY39 609 mx, 274, NKT274 202 10A _ 524 574p 869 7719 8749 9742 114520706 121p 203705 1162 40362 ..,"
"';"

BCY40 50P
BSYI°

.7, NKT273 202 17A 67,p 524p 7719 95p 074p 1140 1157420701.4 12}p 203706 1210
40370

2CY42 152 ...3B8Y11 27411
NKT281 271p IA and IA are plastic encapsulation.20709 16p

20709 nip
219718 259
251726 302

203707 16p
203708 Op
2193709 102
2513710 up

57(p32
40406 2
40407 40p
40408 5CP

2c2.43 12p
Bcy54 nip
Bcy58 220
BCY39 2212

118Y24 15p
BBY25 151)
13/3Y26 7.

1."

NKT401 8710
NR T40:: 902
NKT403 759
NKT404 6211,

DIODES & RECTIFIERS
1N014 74p10940 712 BAX13 12a, BYZ13 25220727 SOP ' 203711 121 40410 6212 BCY60 9712 B8127 1712 NKT405 759 10916 712 AA119 102 BAX16 nip 0A3 174p

251914 17/11 2143715 22'221 40467.4 1741) BCY70 20p BOY28 17111 NKT406 62411 1N4007 2212 AA129 10p BAY18 1714. 0A9 102
20916 171p 2N3716 12.90 40468A 859 BCY71 4219 BSY29 171P NKT451 6249 104148 74p AAZ13 102 BAY31 712 0A10 RCP20918 30p 203791 1.2.72 40600 574P ItCY72 1712 138Y32 25P NKT452 6211, 105145 22.374 AAZ1I 1212 BAY38 25p 0A47 71220929 2212 203819 352 40673 11.25 BCZIO 2719 B8Y36 2152 NKT453 471p I844 109 AAZ17 1219 RY100 1712 0A70 71220930 2742 203823 9749 AC107 309 BCZ11 0.4 BBY37 25P NKT603P 8249 18113 152 BA100 152 BY103 224p 0A73 1092/91090 221p 20383 27111 AC126 90p BD116 11.121 138Y38 221P NKT613F 112111 29120 152 BA102 2212 BY122 3712 0A79 09
.201091 2219 2N3834A 274P AC127 252 BD121 64 118Y39 221P NKT674F 80918121 171p BA110 3211. BY126 152 0A81 712
201131 25p 2513833 2719 AC128 209 BD123 8212 Bsy40 324P NKT677F 809 18130 1212 BA113 719 BY127 1712 0A135 7111
2511132 25p 203835.1 809 AC154 22111 111024 82111 B8y31 3212 NKT713 259 12131 1212 BA141 324p BY164 524P 0500 710201302 1712 203856 1102 AC176 2152 BD131 75p BSY32 321p NKT781 80p 18132 152 BA142 324p BYX10 224p 0A91 74P
2511303 1710 2N3836A 85p AC187 8212 BD132 852 B8Y33 8719 NKT10419 30p 18920 74p BA144 1211, BYZJO 35p 0A93 7 IP2N1304 nip
201305 2212
201306 262
2511307 25p

2193838 229
203838A 8011
25138311 2712
2513839.1 3212

AC188 371P
ACY17 2712
ACTIN 25p
ACY19 259

BDY10 1,441
13DY11 MAC..,
.B,DY..,L7 V*4;""x" .'"

1313Y34 40p
BSY36 909
1313Y78 4712
1313Y79 452

NKT10439 374P
NKT10319 8244,
NKT20329 474p
NKT.0339 8719

18922 712 BA143 202 BYZ11 324p 0A200 10p
18923 712 BA134 1212 BYZ12 309 T1V307 502

YAMS TRANSFORRERB201308 lip
201309 809
201507 1712

203860 80P
2513866 91.50
2N3877 409

ACY20 252
Acy21 2,62

BDY19 11471
BDY20 2112/
BD1(38 971p

B8Y82 5219
BSY90 571p

111 77,NKT80 , 0
NTK80112 97I1

1 amp Charger. 0-3.3-9-180 (P. & P. 22124 9742
01.2742 ampCharger.8 0 3.--9 18y (P. & P. 2212.) ..Sec. - 0 -

201613 259
201631 852
201632 302
201637 SOP

203877), 40P
103900 3749
2193900A 499
2039019712

ACY22 209
ACY.8 202
ACY40 202
ACY41 25.'

BDY60 21.25
BDY61 1145
BDY62 111

BF113 252

BOY93A 121p
CM 789
C424 274p
C423 659

NKT80113
11.12}

NKT80211 9219
NKT80212 9212

1 amp (Douglas) MT103 Sec. tappings from 6V to 30V /1437
2 amp (Douglas) MT104 Sec. tappings from 6V to 5017 . 12.20

Poet sod Packing 239. s from 6V to 50y .. : 15.506 amp (Douglas) MT107 Sec. tapping
201638 2749
20167111 11

203903 30,
'2513904 85p

ACY44 40p
AD140 5249

BF117 471p
BF163 874p

0426 402
0428 3711,

NKT80213 9219
191(T80.14 9249- -

Post and pocking 371P.
Various other Transformers ranging from 1A to 3A in stock.

201711 25p
201889 321p

203905 874p
2N3906 371p

AD149 5710
AD150 621P

BF167 259
BF173 39111

0744 Sop iNKT80213 92.1)
NKT80216 9249 TRIAC8

11 SC351) 11.101
BRIDOIC RECTIFIERS
A. PIV A. PIV201893 874p

202147 8212
204058 1749
2N4039 102

AD161 874p
AD162 2711/

00177 809
110178 309

D16P1 3719 °("26 76POf.222
SC41B £1.10 8C369 21. 1 100 4719 4 30 602

202148 571p 25/4060 124I A7106 424 2F173 309 DI6P5 37,p 01223 .9LP 804111 11.20 SC4OD 9140 1-4 140 521P 4 100 702
202160 571p 204061 1219 AF1I4 252 BP180 359 D16P4 40p 0024 ;A: SC3OD 1.205 14C45D 11-621

'2 50 55p 4 400 lip
202193 40p
202193A 4212
2/92194.1 309

2N4062 1219
2N4244 174p
20485 1712

Arm 25p
AE116 25p
AE117 252

00181 32/0
00184 259
00183 4219

GET10.' 30P
GET113 21112

GET114 202

Z.':
,-,0,.C,o25 ..7.,"''''" ".' "0(2'S 6240

40430 9712
40486 959
4051" 1145

SC4OD 11.421
40429 pop
40432 11471

2 200 701'
2 400 809

6 ao nip
6 200 8741
6 400 11.121

202217 2742
202218 3212

2N4286 17111
204287 17111

AP.113 621I,
AP119 200

13 0194 1712
Bplet, 202 ()BTUS 202

0(529 62190C35 00, Economy Range Theca DIACII
202219 8242 2/94288 1740 AF124 2210 Bme; 424p GETI19 201 0C30 6212 TC41.10 (Pressflt) 4 amp 100 PIV 652 MPT2O .. 40p
202220 2.6p 204289 1719 AFI2I 20p BF197 42)p GET120 524p 0011 2219 TC4!20 (Present) 4 amp 200 PIV 752 MPT28 .. 374p
2N2221 25p 204290 1741, 202 BP198 4212 GET873 1212 OC42 209 TC4(40 (Pressfit) 4 amp 400 PIV 871p MPT32 .. $7111
201022 809 2514291 1710

.41,126
AF127 171P B1,200 5212 GET880 809 0C44 20, 8T2 DIA(' 21p MPT36 .. 8719

2192287 11-07# 204292 12111 AFI30 37i2 .22 GET887 202 0C43 121p
202297 p
2512368 1719

204303 4712
2513027 5212 Ally,

421
721.P

13E223 202
111,237 221P

GET889 22'2
GET890 2219

0C40 152
Oc79 152 TTL LOGIC IC's

202369 171p
2512369A 171p

203028 5712
2/43029 4712

2-
AF181) 5219

421P

2E238 2219
BF244 MP

GET896 2212
GET897 221P

OM 1219
01:72 1212 ..,... ARE ABLE TO SUPPLY .-..........W t NOW FROM2/92410 4212

2512483 2712
205030 421P
203172 1219

T,,HI
'--.."9 4212

BFW5g 2719
BEW39 252

GETR98 22111
343400 91.071

01.174 321
0173 22i: STOCK LOWEST PRICE TTL's. BRAND

02484 8212
2192339 2212

203174 5219
2515173 5212

4 "..279 47'''P
AF280 821P

BFW66 259BFW61 4712 MJ4.20 21.121mf41; 14.421
0070 2210
0077 30p

NEW AND GUARANTEED. SEE FACING
2512540 221p 2N3176 452 AFZI 1 82:2 BFX 12 22:2

0181 202 PAGE. WHOLE RANGE OF MOTOROLA,
2512613 35p 2513232A 302 ASY20 259 BPX13 2212 MJ430 11.091
2512614 302
2572646 5212

_ 3- o 452
203246 4212

ASY'27 $7/P
ASY28 2712

BEY!!( 30,
BFX30 SOP

MJ440 059
71n311480 9 --

01810 nip
C8.3 252

MULLARD AND RCA L1NEARS STOCKED.
202696 3212
202711 252
2512712 259

203249 8712
203265 .2.2.25
2/93260 1245

Agy:29 2719
ASY36 25p
Agy;,0 859

BFX43 $7111
BFX44 3719
BFX68 6712

31248.1 11..26,
31..24.6", si 2-77----- "--''

if°04.4 259
0(.2139 3240
01140 3212
0C170 sop

THYRISTORS
Ply 50 100 200 300 400

CAPACITORS
A large and comprehensive

2/92713 2712 2513267 22'52. BFX84 259 MJ1800 22.174 0(1171 302 IA 259 2712 3Cp 40p 4712 range available. Electrolytic,
2512714 80p 251330 374 ASY31 32.." BEX81 12,p MJE340 821p 4A 471p 552 5712 75)p Polyester, Ceramic, Poly -
202863 ii2ip 205300 402 A5y34 259 13FX8 252 MJE320 8712 0C200 409 _ 060 04,, 75p styrene, Silver Mica, Tantalum,
202904 lip
2192904A 321p

203307 3712
2515308 a712

ASY86 3212
ASZ21 421p

BFX87 27/P
2E088 25P

MJE321 871P
MJE2935

0(5201 60p
0Coflo 75e- - -

7A - 509 659 971p
TIC47 06A 200 PIA" 55P

Trimmers, Tuners.
Examples:

202905 3719 2N5309 6212 A1:103 11.20 BFX89 8219 11.871
00203 42111
01204 of Also 12A 100 PIV, 75p; 2193523 ' 2,000mF 23V, 8712

2512903A lip
202906 259
202906A 27IP
202907 SOp

2515310 421-4,
2195354 2712
'

Vip
205330 3219

win.; .,.,
s' ' '-`,,P

BC108 1241,
BC109 1219

BPX93A 709
BFYI0 32.
13 42111
BFY17 221P

MJE3055 871D
MPF102 421Pmpp103 874p-

'P00203 DOp
0010- 75p

'OCP71 4242

at /1271 2,300mF 50V. 5749
3,000mE 23V, 45p
5,000mF 30V, 9719

VEROBOARD 0.15 0.1

WIRE -WOUND RESISTORS
, 2.3 watt 5% (up to 270 ohms

202923 161
202924 159
25129°3 152

203301 4712
205360 3211
2515367 571

BC1I3 209
BC1II 274p
Bel 10.1 2712

Ism g 3212
BFY19 3219
BPY20 11.60

MPF104 870
2100103 1171P
M093038 3249

ORP12 50p
ORP61 1509
P346A 221P

Matrix Matrix
21111 X 31hi 1719 209
211n X Sin up Hp

2192926 205457 3712 Bel 18 32411 EFY.21 421P NKT0013 4719 TIP29A 502 3iin X 31in 212 249 only) 71p.:
,. Green 14p
 Yellow 1219

28005 752
28020 12

BC121 202
11C122 20p

BFY24 459
131,1.23 259

NKT114 421P
NKT111 274p

TIP30A 60PnnIA 624
3/111 X Sin 271p 211.,

"Sin x 17in (plain) 819

3 watt 5"o (up to 8.2k n only), 10p.
10 watt 3% ("p to 230 0 only),

 Orange 1819 28102 502 11(11.23359 BFY.26 209 NKT110 2712 TIP32A 759 Vero Pins (bag of 361, 209.
1211/,

203011 80p
203014 3212
2513053 1,5p
203004 502
2/93053 75p

28103 259
28104 259
28301 3219
28302 35p
28:503 2712

BC120 859
BC140 371D
BC147 17111
BC148 1212
111149 1712

1111(29 50p
BEY30 50p
BPY41 502

,..B.,1%,Y-1.3 6.,2i2
.r'.'j" .419

NKT128 2719
NKT.133 2712
NKTI37 324p
NKT210 309
NET211 SOP

TIP33A 21.05
TIp34.4 22.05
TI834 6212
T1843 402

Vero cutter. 45p; Pin insertion
Tools (0.1 and 0.13 matrix) at 559-'

POTENTIOMETERS
Carbon:
Log. And Lill., koo switch, 16P.
Log. and Lin., with switch, 259.HEAT SINKS

2193133 302 31912g 70p ficf;j2 1719 BPY31 2212 NKT212 301,
T11344 12111

.7'
\Vire-wound Pots (3W), 3712,

2N3134 802
203133 232
203136 25p

30139 21.27I30140 7712and
30141

7369

20
1111o8 17'.I1

BEY5, 22'y.,..-, II'
lil x'.' .'.9iwy,.56A,

5309

NKT213 302
NKT214 2212

TI84.3 12111
TI1346 1212
T1847 i124

4-8 x 4 x lin Pinned o c ooTO -3 Tram, 471p. 4-8 x 2 X lin
Finned,for. One TO -3 Trans.,

Twin Ganged Stereo Pots, Log.
Lin., 409.

PRESETS (CARBON)
0-1 Watt OP
0-2 Watt 62

203390 259
2N3391 20p
2N3391A $02

319142 552
3/9143 6712
3N132 8712

1111.39111109 202
BC160 62111
0C187 1511

B.,' -,' -  -6E1'76 42111
BFY77 574

NKT2I5 2219
NKT216 874p
NKT217 4212
NKT219 302

T1048 1249
TI849 12,.2
T/230 171.P

8210. For 804, 212. For TO.5,
59Finned.For TO -18, ISP Finned.
For TO -18, 5p Finned.

203392 1719 B.C.A. BC168B 149 BEY90 6712
NKT223 274P

T1831 121P 0.3 Watt 71P203393 15p 40050 55p BC168C 151, BPX23 11415 TI1332 1211, RESISTORS
THERMISTORS2N3394 159

20340'2 224p
40244 224p
40201 8712

0C16911 142
BC169C 152

BPX211 /180
EPY10 41.45

NKT224 259
NKT22.. 2219

T1833 221p
T2980 22I1 Carbon Film

2513403 224p 40309 321p 0(1170 121.2 BRY39 4712 NKT229 302 TI861 209 watt 5%, 1p. 1W & 1W are 1133 (8TC) 11:271
203404 8212 40310 45p 110171 15p B8W41 42,p NKT237 352 TI862 2712 watt 0 7- °', . E24 series.l'p . 0131 (lk) 1242

Matching charge (audio transistors only 1212 extra per pair. watt 3%. 2P. 4W, 100.6 2W VA3703 8712
Post & Packing 121p per order. Europe 252. Commonwealth (Air) 612 Minion,,,,, 1 watt 10°, , 2111. are El? series. Mallard Thermistors also in stock.

Prices subject to alterat on without prior notice. 2 watt 10.2, flp. Please inquire.

CALLERS WELCOME A. MARSHALL & SON Send 511 for our New Comprehensive MON-FRI 9-5.30I.C. and Semiconductor price list (24 pages)Tel 01-452 0161 2 3
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 THUR 9-1 SAT 9.5
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SP25 Mk III SPECIAL! PREMIER QUALITY MICROPHONES
Precision made, beautifully desicio'.1 and oil. rill,.

E.M.I. I3x 8in. HI-FI SPEAKERS
Fitted two 21in tweeters
and crossover network.
Available with 8 or 15
ohm impedance. Hand -
ling capacity 1011'. Brand
new.

£3.47 ,.. . 40p

i Garrard SP25 Rk. III
' Single Record Player. Fitted

Goldring 13850 or AT66
Magnetic Stereo Cartridge as
available Complete in Teak

c Plinth with Rigid Perspex
41OZSIP Cover.

- Total list Price over 129.
PREMIER £19.90PRICE
P. & P. 501.

reliability at a reasonable price.

4 -:' ltl, MK047 ;.f_f.____);/ :f. ,,,, _i,,
..',. -"

..../...)

\ :
; MHC54

_... MIE045
s

FAXON MH047 MINIATURE DYNAMIC
Frequency response 60-13,000Hz Impedance :Aka
1-59k1B). Can be used with stand, hand held or around
neck. Die east body satin chrome finish. Features

METER BARGAINS
MODEL 1311300 MULTIMETER

_
:

A precision made pocket sized test meter,
ideally suited for testing electronic
circuits or electronic appliances. Supplied
complete with test lead and batteries.
Ranges-D.C. voltages: 10, 50, 250,
1,000V (L000 0.P.V.). A.C. voltages:
10, 30, 250, 1,000V (1,000 0.P.V.). D.C.
current: lntA, 100tn A. Resistance:
0-150 kohnts. Decibels: -10 to 4-22dB (at

TAPE CASSETTES
: MO : :: I

la .
C60 ( ?in.) 37P IIT5
C90 (9,°,) 62p 3 '''''11.80

°  C 120 (120.) 87p ! O.C.
£215521,a

P. h P. 5p

All cassettes con be supplied with library cases
at 3p extra each.

removable windscreen. Complete with 8ft cable, stand
adaptor and Lavalier cord.
PREMIER PRICE Mr. P. 2. P. Sop.

FAXON MIC045 3 -WAY DYNAMIC
Frequency response 60.12,000Hz. High impedance.
Complete with 8ft cable, table stand and Lavalier cord.
PREMIER PRICE £& 87. P. & P. 20p.

PANON MICC54 DYNAMIC
Frequency response 60-12,000Hz. Impedance 50k 0
( -60dB) and 150 ohms (-71dB). On/oft switch.
Complete with 20ft cable and stand adaptor. PREMIER
PRICE 1897. P. A; P. 20p.

a.c. 10V range).
52 47. P. & P. 1.7p

MULTIMETER 20,000 O.P.V. MULTI-,;J -METER
Features large easy -to -read meter, wide

-- choice of ranges. With test leads, batteries
and manual. Size: 41in x 35in x lin.
Ranges: D.C. voltages: 0-5-25-30-250-
500-2,500v. A.C. voltages: 0-10-50-100-
300-1,000v. D.C. current; 0-50µA-
2.3mA-230mA. Resistance: 0-6,000 ohms,
0-6 meg ohms (300 ohms and 30 Kohms

at centre scale) Capacity: 10 Ind to 001uf,c-001uf to Itif.
Dr.il.els: 20 to -1-29,1B.

/4.80. 1'. & P. 17p.

----
0 ..,.

110

Cl;
(8ritone

"VERITONE" RECORDING TAPE
SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TESSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped at tractive] y boxed.

LP3 3' 250' P.V.C. 28p DT6 51' 1800' POLYESTER £112
TT3 3' 460' POLYESTER 37p TT6 sr 2400 POLYESTER 11.87
DT3 31' 600' POLYESTER 571' SP7 7' 1200' P.V.C. 62p
SFS 5' 600' P.V.C. 42p LP7 7' 1800' ACETATE 75p
LP5 5' 900' P.V.C. 50p DT7 7' 2400' POLYESTER 1115

MODEL CT620 MULTITESTER
Ranges: D.C. voltages: 0, 3, 25, 100,
300/1,000% (20000 ohms/V). A.C.
voltages: 0, 3, 23, 100, 300, 1,000V
110,000 ohms/ V). D.C. current: 0,
AAA, OntA, 5mA, 50n1A, 300mA. Rests-

,..../ ranee: 0, 6k ft , 600k 0, 611112, 60M II.
11,,Ib,1., -20 1., +62dB if. 3 ranges.

/542. P. .v P. 17p.

DT6 5' 1200' POLYESTER 75p TT7 7' 3600' POLYESTER /2.50--^-.-....._
V40.;.7....sioncrotftsvu TAPE SPOOLS 3' 5p, 5-, 51, 7" 9p.2.

Post Packing 3' 5p, 51' 8p, 7' 10p.and 5', (3 reels and over Post Free.)

STER RIED1 ,...
Li 4 _EL
TOTTEN HAM COURT RD

10& 23, TOTTENHAM COURT ROAD, LONDON, W.1 TEL: 01-636 345112639 --1 rr,MINIONi--1
1D 11.

HEAD OFFICE & MAIL ORDER DEPT. 23,TOTTENHAM CT. RD. TEL:01-636 3451

0

Vary
of your
..--wirtr\oloni

the strength
lighting with aThe Unique

MULTI -MINI TWIN -VICE

** OPPORTUNITY KNOCKS **
SAVE E [ E E's

Low cost guaranteed full spec. components
from leading manufacturers.
S N74N TTL (Plastic OIL)

1-24 25-99 100 -1-
7400, 10, 20, 30-Gates 21p see offer
7401, 02, 03, 04, 40, 50,

51, 53, 54, 60-Gates 2Ip 18p 14p
7413, 70, 72-Dual

Schmitt and Single F/F's 33p lip 27p
',..41.41116 7442, 14I-BCD/DEC

Decode and Driver 86p 76p 65p
74.46, 47-30V and 15V

BCD/7 Seg. Dec. Dr. LI.40 £1.30 L1.20
7473, 74, 76-Dual F/F's 42p 38p 33p

0') , 'C4 7480, 83-Adders 86p 76p 65p

,

7475-Quad Latch
7481 -16 -bit Memory

45p 43p 41 p
41.33 L123 L113

7482-Binary Adder 11.28 L1.18 98p

.,. 14 7486-Excl. OR Gate 78p 68p 58p

V ' "-.1
7490. 92, 93, 94, 95-

Cntrs. and Rgstrs. 86p 76p 65p

i. 7412I-Monostable 86p 76p 65p
74122-Retrig. Mono L1.35 L1.30 L1.18
74123-Dual Retrig.

- Monostable E2.30 L2.20 L2.10
7445, 145-30V and I5V

80mA BCD/DEC Driv. £I.78 L1.68 L159
74190, 191-Reversible

Counters L330 L3.00 4180
'SPECIAL OFFER -7400, 10. 20, 30. Quantities of The DIMMASWITCH is an attractive and effh

An "Pair hands" 25 or more, mixed. ALL ONE PRICE 12p ient dimmer unit which fits in place of the normextra of for
those tricky jobs

'Mix Devices for quantity price
Free 74N wall chart with every TTL order light switch and is connected up in exactly th

ASSEMBLY-SOLDERING-
Op. Amps -709/741-8 and 14

lead DIL and TO5 53p 45p 40p
same way. The ivory mounting plate of th
DIMMASWITCH matches modern electric fiGLUING-WIRING-DRILLING Dual Op's-709DN

ETC. 741 DN, 747DN L1.30 LI.20 99p tings. Two models are available, with the brie
'Free report on audio amp design using Op chrome knob controlling up to 300 w or 600

 INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY

Amps with every Op Amp order over L1,30.
Report alone, 13p inc. p. & p. of all lights except fluorescents at mains voltage

ANGLE WITH POSITIVE LOCKING. I N4148/914/916 Diodes 4p 3p 2.5p from 200-250 v, 50Hz. The DIMMASWITCH h;
 JAWS WILL FIRMLY GRIP, ROUND, BCI07/108/109/182/183/184 built-in radior: 600-E3.20 Kit Form £2.70

FLAT, SQUARE, OR HEXAGONAL -G.P. NPN's lip 10p 9p
BC2 1 2/2I3/214--PNP 300 -42.70 Kit Form E2-20

PARTS. Complementaries 15p 14p 13p All plus 10p post and packing.
TWIN VICE: E590 (24p P & P) TIS 43-Unijunction 40p 38p 37p Please send C.W.O. to: -

2N3819-F.E.T. 40p 38p 37p
ALSO AVAILABLE
SINGLE VICE: E3.371 (20p P & P) Terms: C.W.O. 50p min. ord. P. & P. 10p U.K.

25p Europe, 60p Overseas. Delivery subject to DEXTER & COMPANY
COVENTRY MOVEMENT CO. LTD. stock. Overseas orders welcome. 1 ULVER HOUSE, 19 KING STREE'

DEPT. PE4. BURNSALL ROAD ELMTEX LTD. (COMPONENTS DIV.)
COVENTRY CV5 6BU STD 0203 - 74363 83 HIGH STREET, DUNMOVV, ESSEX CHESTER CHI 2AH Tel. 0244-2588

Tel.: Great Dunmow 2202 As supplied to H.M. Government Departments

e

3
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cut out this coupon
and answer your
soldering problems

Send me

kilts)

Model CN 240/2
- 15 watts
- 240 volts

Send me

packls)

Send me

k !HSI

SKI
SOLDERING
KIT
In rigid plastic "tool
box" containing Model
CN - 15 watts - 240
volts miniature iron
fitted )16" bit. Spare
bits A" and A". Reel
of resin -cored solder,
heat sink, cleaning pad,
stand and booklet "How
to Solder".

Miniature
soldering

iron
for &amino,.

21.70

a WNW
,Ilaary 4 44er

a.$44,4,4x

£1.95

Fitted with nickel
plated A" bit and
packed in handy trans-
parent box.

M.E.S.
Battery -operated
12 volt
soldering iron

Complete with 15
ft (4.50m) lead, 2
heavy gauge clips
for instant

connection to car
battery and a guide 'How
to Solder'.
Packed in strong plastic
wallet.

Send me

kit(s)

SK2
SOLDERING
KIT
In polystyrene pack,
containing 15 watt
miniature soldering iron,
240 volts fitted with A"
bit, 2 spare bits A" and
A". Coil of resin -cored
solder, heat sink, 1A fuse
and booklet "How to
Solder".

22.40

yf

PitiCISION 2S 12101s sotvisolG ISO*

soutier 25 watts

ES240 D 25 watt
soldering iron

Send me

packls) £1.83

 Please send the ANTEX colour
catalogue.

 Please send the following:

z5wo tat

In transparent display
pack, fitted with long
life iron -coated bit i"
diam. Interchanrable
spare bits A
k" (extra) available.
Improved design to
ensure strong and
reliable high speed iron.
Heats up in 2 minutes.

from electrical and radio shops or
by Free Post (No stamp required)
from ANTEX Ltd. FREE POST.
PLYMOUTH, PL1 1BR
Tel: (0752) 67377/8

I enclose cheque /P.O./Cash
(Giro No. 2581001)

NAME

ADDRESS

Practical Electronics September 1971
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LOW COST ELECTRONIC AND SCIENTIFIC

EQUIPMENT AND COMPONENTS

DIGITAL INDICATORS KGM TYPE M3
A neat compact indicator
providing selective display
0-9. Fig. Ht. 18mm. Panel
mounting. 6mm tubular
midget flange lamps. Sup-
plied with 28V bulbs.
Finished matt black ano-
dised. W. Iln, H. 2In,
WI. 4oz. 13-25. Post free.

HUMICATOR PRICE LIST

END READING (tenon Fig. Height)
B13 base
GR10M/U Clear 0-9 Display
GR1OM Amber filter 0-9 Display
Quantity Price each (less base)

1-3 11.40
4-10 1145

11-25 1140
26-100 11.10

Bases 208 each

SIDE READING (14mm Fig. Height)
0-9 Display
XN3F/A 38mm leads Amber Filter
XNSF 38mm leads Red Filter
XN3A/F 6mm leads Red Filter
XN3A 6mm leads Clear Filter
XN11/F 38mm leads Red Filter
NX23/FA 38mm leads Amber Filter

SPECIAL DISPLAYS
XN9 38mm leads Clear Filter
NX10/C 6mm leads Clear Filter
NX22 38mm leads Clear Filter

Displays Fig.
Displays - and ,"
Displays Vo, A, O, Vmv

Quantity
1-3
4-10

11-23
26-100

All Post free.

Price each
f1.15
11.10
£1.05

95P

TELESCOPIC CABINET LID STAYS

Lift lid once stays open. Lilt twice
catch releases and allows lid to close.
Closed length 71in, open length 105in.
Finished dull plating brand new. 4 for K.
Post free.

SLIDING CABINET LID STAYS

Similar principle to above closed length
llin, open length 31in. Finished dull
plating brand new. 5 for £1. Poet free.

NEW MICROSWITCHES-
HONEYWELL

1 PL 900 6 contacts. 15 Amp. 125/250
volts. Single pole. ON/OFF. Plunger
operated. L.1 7/8", W. 5/8', H. 3/4'.
Price 5 for 81.85. Post free,

NEW FRACTIONAL H.P. CAPACITOR
MAINS MOTORS

230V, 30Hz, 0.63A, 1120 h.p., 2,830 r.p.m.
Cont. rated. Shaft vin, dia. x lin long.
Circular clamp mounting. 13-150. Post free.

DELAY LINE LEXOR MDN 2484D
Miniature resin encapsulated module.
Total delay 50msec to 10msec. Tapped at
10% intervals. Impedance 75 ohms to
10 k O. SOV wkg. Attenuation 0.5 dB/msec.
Also available MDN 2484C 3 micro -sec
600 ohm impedance. 21in x )in x :in.
11450. Poet free,

MIDGET POWER RELAY OMRON Mk I
230V, 50Hz. 1PDT new. Faulty plating
on frame. 5 for £150. Post free.

OVERHAULED AVOMETERS
Models 40, 47A, 48A. (Models
47A and 48A are Admiralty
pattern.)
D.C. volts: 0.12, 14, 12, 150,
480, 1,200.
Amps: 0:012, 0:12, 1.2, 12.
A.C. volts: 12, 120, 480, 1,200,
Amps: ROD, 0:12, 1:2, 12.
Ohms: 1,000, 10,000,
1,000,000 (external voltage source).
Sensitivity: 166:6 Ohms/Volt, 333 3
Ohms/Volt when divided by two button
is pressed on both cc. and d.c. ranges.
116. P. & P. 75p.
Complete with voltage multiplier for 9800
and 3,600V. Current shunts for 120A and
480A. A.C. current transformer for 20.0
and 60A. In special wooden box. 11840.
P. & F. EL

Due to demand it may not always be
possible to supply a particular model, and
a different type to that ordered may be
dispatched. These models are electrically
identical.

MEMORY CORE STORES
42 x 52. 2k12 bit
ferrite core store.
C/W quantity
0A10 load diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, etc. I

38p,

BRAND NEW CAPACITOR REVERSIBLE
SINGLE PHASE PARVALUX MOTORS
230/230V, 50Hz, 2,800
r.p.m.; 1/30 h.p.
cont. rated; &in die
shaft; 91in long foot
mounting: wt. Mb.
C/W capacitor. 1340.
Post free.

CONSTRUCT YOUR OWN FRUIT
MACHINE
linch coloured displays (ex fruit machines).
Operate on rear lamp projection principle.
Displaying 12 pictures as follows: 3
cherries, pistol, lemon, barrel, bell, orange,
plum, rugby ball, 3 pointed star, man hold-
ing glass of ale, BAR and HELD in words.
2 screw panel mounting W 11" H25' D 51"
uses 10mm tubular MCC bulbs. Offered at
bargain price to clear stocks. 3 units for £1
(less bulbs). P. & F. 30p.

VOLTMETER "AS NEW"
Ex -GPO. Superior quality 3' Moving Coil
200 ohms/Volt. AC/DC 0-130 & 0400 volts.
Mirror Scale. Ernest Turner Model 32 in
teak carrying case. 105" x 85' 3 4'. 15.50
(Post free).

TELEPHONE DIALS
Clear Perspex, very good condition. No
markings. 76p each. P. & P. 25p.

OSCI LLOSCOPE
TYPE CT 52
A very handy minia-
ture portable instru
ment for general
purpose applications.
21in diem. tube. Wave
form investigation
from 10Hz-20101z.
Pulse monitoring
duration 30 microseconds to 0-1 micro-
second. Time base free running 10Hz-
40kHz. Also single sweep facility from
50 microseconds to 3 microseconds.
"Y" Amplifier. Delay Line Calibration
Voltage. Power supply 110-250V.
40/60Hz, 30W. Supplied with metal
carrying case. L. 13in, H. 8in, W. 51in.
Weight 1451b (less Graticule, assembly and
Viewing Hood). Price £82. P. & P. 41:50.

GOOD QUALITY
INSTRUMENTS TAKEN
IN PART EXCHANGE

OR PURCHASED
FOR CASH

Electronic Brokers Ltd. (Dept. P.E.) 49-53 Pancras Road
London NWI Tel. 0 I -837 7781 Telex 267307

Open Mon. -Fri. 9-6 p.m.

VALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS pl!'t'''.),1045i.1714i-Ois.4i,Z.'466,1)=:119913., Wak, 141.9,2ii-1414'

fp fp fp Sly 1p
1113 048 2,A 4I,T 0447 DL96 048 EL300 062 PCL82 046 IJABC80 0-83
185 042 3001 0.80 DY86 048 EM80 0:41 PCL83 040 CAF42 041
1T4 0.16 30C15 0.63 DY87 048 EM81 041 PCL84 0.37 1113C41 042
384 048 30017 040 DY802 040 EM84 033 PCL83 0.45 UBF80 044
3V4 047 30018 047 EABC80 048 E5187 037 PCL86 041 UBF89 0.33
51340 046 30F3 046 EAF42 0.60 EY31 0.38 PCL88 0.78 UCC84 0.35
5V40 0.87 30FL1 043 EB41 040 EY86 0.32 PCL800 047 UCC83 0.86
SY3GT 040 30FL12 0.78 EB91 0.11 EZ40 0.43 PENA4 048 UCF80 0.86
5Z4G 0.37 30FL14 0.78 EBC33 0.40 EZ41 043 PEN36C 0.70 UCH42 0.62
6/301,2 048 30L1 042 EBC41 0.54 EZ80 043 PFL200 0.58 UCH81 042
6AL5 011 30L13 0.633 EBC90 042 EZ81 0.24 PL36 049 liCL82 045
6AM6 013
6AQ.5

30L17 0.73
30P4 046

EBF80
EBF89

043
0.61

GZ30 0-37
C1532 G43

PL81 0-46
PUG 0.51

UCL83 0:55
UF41 056

6AT6 0.92 30P12 0.77 ECC81 0.18 0Z34 0.50 PL82 043 UF89 043
6AU6 042 30P19 0.66 ECC82 043 KT41 0.77 PL83 045 UL4I 0430
6I3A6 0.22 30PL1 048 ECC83 046 KT61 0.515 PL84 043 UL44 1.00
6BE6 043 30PL13 0.815 E0085 048 KT66 0.83 PL500 045 UL84 045
6BJ6 042 30111.14 040 ECC804 040 LN319 0.63 PL304 047 UM84 0.22
6BW7 0-60 30PL13 ago ECF80 040 LN329 0:72 P5184 047 UY41 0.41
6CD60 140 35L60T 046 ECF82 040 LN939 0.68 PX23 1.17 UY83 0.28
6F14 045 33W4 048 EC1135 0430 N78 0.87 PY32 045 VP4B 0.77
6F23 0:71 33Z40T 046 ECH42 0433 P61 0 50 PY33 0.56 Z77 0.22
61,23 062 807 046 ECH81 049 PABC80 0.35 PY81 0.27 Transistors
6K70 0.12 6063 0.62 ECH83 0.41 PC86 0.51 PY82 027 A0107 0.17
6103G 0.17 AC/VPI 0.77 ECH84 0.37 PC88 0:51 PY83 028 AC127 0.18
6Q7G 0 28 B349 0.115 ECL80 046 PC96 0.42 PY88 045 AD140 0.87
681,70T 047 B729 0.62 ECL82 0.118 PC97 040 PY800 0.37 AF113 040
6V6G 0:23 CCH35 0.67 ECL86 0.40 PC900 0.37 PY801 0:37 AF116 0.20
6V6GT 042 CL33 146 EF39 0.86 PC084 0.38 RIO 042 AF117 0.20
614 0.23 CY31 0.33 EF4I 0.80 PCC83 0.30 RIO 045 AF118 448
6XLGT 0.28 DAF91 042 EF80 044 F0088 045 U23 048 AF123 0.17
10P13 040 DAF96 046 EF83 0.81 PCC89 047 U26 0436 AF127 017
12AH8 24.5 DF33 0.3$ EF86 041 PCC189 0-51 U47 0.68 0026 045
12AT7 0.18 DF91 0.16 EF89 047 P00805 0.815 U49 045 0C44 0.12
12AU6 043 DF96 046 EF91 043 PCF80 040 1.750 0.89 0043 0.12
12AU7 043 DH77 0432 EF183 049 PCF82 0:32 U52 041 0071 0.12
12AX7 048 DB32 047 EF184 042 PCF86 047 U78 0.24 0072 0.12
19B060 0437 DK91 048 EH90 048 PCF800 0.67 U191 0.613 0075 0.12
20F2 0.87 DI192 042 EL33 0456 PCF801 033 U193 048 0081 0.12

20P3 9'09
DB96 0.38
DL33 045

EL34 049
EL41 0.65

CF802 045
PCF803 047

13251 R72
U301 0.68

0081D R12
0082 0.12

20P4 0.92 DL92 0.88 EL84 044 PCF806 0430 U329 0.72 0082D 0.12
25L60T 043 DL94 047 EL90 0.26 PCF808 0.72 U801 098 00170 0.22

READERS RADIO
85 TORQUAY GARDENS, REDBRIDGE, ILFORD

ESSEX Tel. 01-550 7441
Postage on 1 Valve 5p, on 2 or more valves 3p per valve extra.

Any parcel insured against damage In transit 3p extra.

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars Carr. free
No. I. Capacity 18 gauge mild steel 36in. wide EIS
No. 2. Capacity 18 gauge mild steel 24in. wide £10
No. 3. Capacity 16 gauge mild steel I8in. wide ... £10
Also new bench models. Capacities 36in. 18 gauge EXI. 24in. 16 gauge
£29. Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 271p per ft. Other models 171p. The two smaller 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 Si., Hedmondwike, Yorks. Hedimondwike 3997

(- YU K AW SD pRoFessiowLsELF.spima rvit-Riv AEROSOL

69et these drying GREY HAMMER-

NOW OR
BLACK WRMIKCE

(CRACKLE) 1%7/she s
Yukarr Aerosol sprayka contains 453g fine quality, durable easy instant
spray. No stove baking required. Hammers available in grey and blue.
90p car, pd. Modern Eggshell Black Wrinkle (Crackle) producing a 3D
textured finish. 909 carr. pd., all at 85p per push-button self -spray can at
our counter. Also durable, heat and water resistant Black Matt finish
(339g. self -spray cans only) 75p Con. pd.
SPECIAL OFFER: One can plus optional transferable snap -on trigger
handle (value 25p) for 98p can. pd. Choice of 13 sell -spray plain Colours
and primer (motor car quality) also available.
Please enclose cheque or crossed P.O. for total amount direct to,

Other Yukon Air
Drying Aerosol,
4539. at 90p
cur pd.
o,dude
Zinc Chromate
Cheer Lacquer
Muslim, Grey.
Blue

DEPT: K8 YUKAN,307e EDGWARE ROAD, LONDON W2 1 BN
We supply many Government Departments, Municipal Authorities,
Institutes and Leading Industrial Organisations -We can supply you too. Now British -
Open ell day Saturday. Closed Thursday afternoons. even better
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Diseosound
P. A. AND DISCOTHEQUE EQUIPMENT

-A COMPREHENSIVE RANGE COVERING EVERY REQUIREMENT

AMPLIFIERS, MIXERS, LIGHT CONTROL UNITS.

t3M(966666

400600

0

MIWILISMNO.

r! v.=

°
t . .  

6-942:70

flo*
50'9. 1515 0 0 0

magaracialimalm
D.J.I01 Mixer Pre -Amplifier
Siz inputs allow full mixing facilities for all types
of equipment. 9V battery operation.
Size: 1Otinx2;in x4f in.
Suggested Retail Price £14

DJIO2 Discotheque Mixer Pre -Amplifier
Four inputs each with its own volume control plus
master volume control, PFL monitoring and mic.
override switches. Size: IO)in x4in x
Suggested Retail Price US

D.J.IOSS P.A. Amplifier
4 -channel mixing facilities each with separate inpnts
and volume controls. 30W r.m.s. power output:
a.c. mains 200/250V ac. Size: 11;in x Sin x 6in.
Suggested Retail Price del

D.J.70S Integrated Mixer Amplifier
Power output 70W r.m.s. 4 -channel mixer with
separate inputs and volume controls, plus master
volume and separate bass and treble controls.
Size: 1511n x Bin y Bin.
Suggested Retail Price US

D.J. Disco -Amp.
Designed specifically for use with discotheques.
Power output 100W r.m.s. Two mic. inputs and
two gram Inputs, with independent volume controls
plus bass and treole controls. Incorporates many
exclusive features. Front panel size: 161.1n x 71n.
Suggested Retail Price SU

(3 (3 (30000-'
 v

.0 0 0 :

Di and 40 Discotheque Pre -Amplifier
Features independent inputs and volume controls for
two microphones and two turntables plus separate
bass, treble and master volume controls. Self -
powered and Ideal for use with Discosound 100
Power Amplifier lie capable of running 10 of these
power amplifiers -total 1,000W). Front panel size:
16l in x 710.
&Welded Retail Price g40

Discosound 100 Power Amplifier
100W r.m.s. power amplifier (at 8 ohms) utilising
all silicon transistors and features full automatic
overload against abort or open circuits. Frequency
response 20-20,000H. *SdB. Distortion lees than
I% at 70W r.m.s. +103. Size: 10j1n x Bin x 7in.
Suggested Retail Price 149.60

D.J.I03S Stereo Pre -Amplifier
A high quality stereo discotheque pre -amp unit.
Incorporating two microphone and two turntable
Inputs each with independent volume control, plum
bass, treble, balance and master volume control.
Offers full mixing and monitoring facilities. Front
panel else: bun x 31in.
Suggested Retail Price £4950

D.J.30L Psychedelic Light Control Unit
3 -channel light unit enabling base, middle and treble
frequencies from the amplifier to be operated
individually. Handles 1,000W per channel. Front
panel size: 10in X tin.
Suggested Retail Price 1117.110

D.J.40L Sound Operated 3 -channel light
unit

Features built-in microphone which eliminates the
need for connections to any amplifier or sound source.
Handles 1,000W per caannel. Front panel
size: 16j In X 3In.
Suggested Rawl Price SU IS

D.J. DIMMER 3000
3 -channel light dimmer unit offered In two versions:
Dimmer 3000-a straight 9 -channel dimmer unit
with mains Input and three light outputs.
Dimmer 30006-for use In conjunction with D.J.30L
Light Control unit oily and has three maim Inputs
and three light outpus. Front Panel size: 10In x Bin
Suggested Retail Price AU SO

Discosound Disco -Wheel
A projector designed to project a range of liquid
wheels and colour change wheels for special lighting
effects, adding colour and variety to any form of
entertainment. Size. 7lln X 1011n x 511n.
llogusts4 Retail Pries 00

A range of complete Discotheques with
matching Speakers also available.

DISCOSOUND PRODUCTS ARE GUARANTEED FOR 1 2 MONTHS

For full details of the Discosound range of products call at or write to your nearest
Discotheque Centre - Demonstrations given at any time.

DISCOSOUND HENRY'S RADIO LTD.,
122 Balls Pond Road, London N.1 Tel: 01- 254 5779 309 Edgware Road, London W.2.Tei: 01-723 6963
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CRESCENT RADIO LTD

111 40 MATES ROAD, LONDON Nli 6T1 888 3206

MAIL ORDER
DEPT.
No. I I

MATES RD.
LONDON

N22
6T

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

"CRESCENT" D.J. PARTY AMPLIFIER "P100"
A completely new style 100W Amplifier
especially designed for the D.J. who expects hi
equipment to look and sound really good, and
still keep a moderate price:

10-30,000Hz response.
All loudspeaker systems suitable.
Full output into 4 ohm.

All silicon transistors. F.E.T. at front end. Real value at L42
plus g1 P. & P. and insurance.

*L2 DISCOUNT *
If purchased at the same time as the Psychedelic Light Control Unit.
If you require more information plea, send a S.A.E.

STEREO HEADSET
8 ohm impedance, complete with plug and Pit
lead. A very comfortable phone set. Listen to
stereo without noise interrupting the pleasure.
Wonderful value. E250 plus 10p P. & P.

STEREO JUNCTION BOX
Poe stereo amplifiers without stereo jack socket. _

I.25 ph.. 8P P. a P.

MIDGET FLEX CONIECTOR
Approx. 2 amp rating.
Two - pin non - rever-
sible midget flex con -
hector. Approx. size:

tin x fin. Ideal for loudspeaker
connections, etc. Sp plus 2p P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Second
dary 220V e 50M/A. 6.3V
,O1A.This transformer
is made to a very high
standard and is
small size: 21n x
X 21in. Blp plus 15p
P. & P.

"SIMPLE AND
"I have never come
easily explained."

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Baas-Middle-Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminals of an
amplifier, and connect three 250V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteeli)
£18.50 plus 381, E. & F.

It you require more information please send S.A.E.

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage case): C60 38p, C90 03p.
C120 88p plus 51, E. & P.

BRIGHTNESS CONTROL
Full control over 300 watta of
incandescent lighting. Thyristor
light dimmer mounted on a stan-

dard switch block
ready to fit Into a
MK. Box. En)oy

O the pleasure of
having the precise
amount of light you
require at any time.
Our Price £2.75
plus 8p P. & P. each.

S. G: BROWN HEADPHONES

Used! But in good working condition.
These Type "F" phones are 4,0000 imp.
and a bargain at

Sop Plus 10p. P. & P. per pair

BARGAIN BOARDS
Components
galore for the
experimenter.
Ex computer
boards with:
Resistors, Cap-
acitors and
useful Transistors-at
transistors per board.

least 4

BARGAIN PRICE 80p per board
BOARDS £1.20. P. & P. Free

on this item.

CHROME TV STAND
281n x 81in x 16in high. This modern design TV
stand would make an ideal base for a coffee table and
is a bargain at:

L1.63 plus 25P P. P.

EA1000 3 WATT AUDIO AMPLIFIER MODULE
An Audio Amplifier designed around the
TAA621 Linear I.C.:-
Supply Voltage .. . 9-24V
Speaker Imp. .. 8-16 ohm
Frequency .. 50122-25kHz
Overall Size .. 21n. x Sin. X tin.
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

BATTERY

ELIMINATOR
Plug your Transistor
Radio, Amplifier, Caa-
sette, etc., Into the a.c.
mains through this compact elimin-
ator. 24In x tin x Sin approx. 41V
EV50.011E1.50. DV L1.50,7137
complete with cable and plug for
Philips Cassette.

42 plus 8p
P. & P. each.

MAINS KEYNECTOR
Keynector connects
any Electrical
Equipment to
the mains
supply in
seconds. Ideal .pip

for bench,
garage, demonstrations, etc.
Multi connections can be made
(max, load 13A fused)

ONLY f275
f2.63 p.

The'New Picture-Book'way of learning
BASICELECTRICITY ( 5 voL.s.)
ELECTRON ICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD-the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by 'an accurate, cartoon- over these subjects.
type drawing. The books are based on TO TRY IT, IS TO PROVE IT

111 To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 711P

Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
Ng above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

in good condition within 7 -days or send the following amounts. BASIC
 ELECTRICITY £4.5o. Cash Price on Down 'Payment of ix followed by
In 4 fortnightly payments of ix each (Total i5). BASIC ELECTRONICS

WHAT READERS SAY  i5'40. Cash Price or Down Payment of ix followed by 5 fortnightly pay -
.merits of ix each (Total £6). This offer applies to UNITED KINGDOM

ONLY. Overseas customers cash with order, prices as above.

The series will be of
exceptional value in

training mechanics and
technicians in Elec-
tricity, Radio and

Electronics.

EASILY EXPLAINED "
across or read anything so simple and

P.L., Wood Green
" COMPLETELY"I would like to sa
wonderful manuals."

SATISFIED "
y I am completely satisfied with the

A .L.P., Buckingham
"PERFECT DETAIL "
"I find these books are exactly what I have been looking for:
they explain everything in perfect detail."

A TECH -PRESS PUBLICATION H.W.R., Pontefract

 Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY n BASIC ELECTRONICS
Prices include Postage and Packing.

Signature
(If under 18 signature required of parent or guardian)

111 NAME
BLOCK LETTERS
FULL POSTAL
ADDRESS
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30,,A 2360
50-0-30µ1 13-10
I 00µA .... 23.10
100.0.100µA 2310
200µA £2271
300µA .... 12.75
500.0-300(tA £2.60
ImA .... 12-60
1-0.1.11A .. 12.60
3mA .... £260
lOnha .... £260

[SEW1 PEE EMS
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200 RANGES IN

STOCK  OTHER RANGES TO ORDER

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS BAKELITE PANEL METERS

340 13471
50.o.54, 13 371
100µA 23 371
100-0.100µ 23 25

TYPE SW. 100
100 x 80 mm

£3424

TYPE S-80
80 mm square fronts
30p.A 23121

22-971 10.0-30µA 22 971
20V d.c. 22-974 100µA 22-971
30V d.c. .. 22971 10043.100µA 22271
300V .I.e. 12.971 500µA .... 12.621

d.c. 12.471IA .1.c. .. 12.971 1mA .... 12.471 IA
IA d.c. . 12971 20V d.c. .. 12.471 IA 12471
300V ar. 22.971 30y d.c. 22.471 300V a, 12221
VU Meter 23 75 300V .1.c. 22 471 VU Meter 63-871

" SEW " CLEAR PLASTIC METERS
Type MR.85P. 41in 4 fin fronts.

501.1A ...
100mA ..
50001A
IA

13A
30A
20V d.c.
30V d.c.
1.30V d.c.
300V d.c.
13V a.c.
300V a.c.

Meter
1mA

VI' Meter
I.. a.c.
3A a.c.
10A a.c.
20A a.c.
30A a.c.

12 80
1260
12.80
2280
1280
22.80
1280
22.80
22.80
22.80
02.80
£2 80
22.60

02.871
23.60
22-60
12-80
22-60
1.2-110
22E0

Type MR.52P. 21in square fronts.
50µA 2310 20V d.c. .. MOO
50-0.50µ.A 22 60 50V 11.c. .. 22-00
100µA .... 22 60 300V .1.c. 22-00
100-0-100µA 62 371 13V a.c. 12-00
500µA £225 300V a.c. 12 00
1mA .... 12.00 9 Meter
5mA .... 12.00 1mA
10mA .... 12 00 VI' Meter
.50ntA
100mA ..
500mA ..
IA
3A
10V d.c. .

22 00 Itac.
12 00 5A

£21 2 on 10A a.c.
£200 20A a.c.
£200 30A a.c.

22-10
23.10
12-00
1200
£200
12-00
MOO

Type 11111.65P. 31in Slip fronts.
30pA .... 23371 2011 .1.c. .. 1210
50-0-30µA I2.75 .1.c. .. 22-10
100µA .... 12.75 130V .I.e. £2-10
100-0-100µA 22.60 300V tl.e. 12-10
200µA .... £2.60 15V a.c. . 12.10
300µA .... 22.371 50%. a.c. 2210
500-0.300µA £2.10 150V a.e. 22-10
1mA .... 22.10 300V a.c. 22.10
5mA .... 2210 300V a.c. 2240
10mA .... £210 8 Meter
50mA .... 92-10 ltnA 12-371
100mA .. 12-10 VU meter 23.874
300mA . 22-10 30InA a.c. 12-10
1.4 2240 100mA a.c. 22-10
LA 2240 200n. A ac. 22.10
10A 12.10 300tnA a.c. 2240
15A 4210 1..ka.c.22-10
20A
30A
50A
IV d.c. 22.10 20A a.c. 2240
1011 d.c. 12.10 30A a.c. 22-10

2210 22 10
3.7, 10A a.c. 22-10

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
overall 100mm .

90mm ' 108mm.
few range of high

quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter movement is easily accessible to
demonstrate internal working. Available
in the following ranges:
50µA 14.50 20V d.c. 13.97
100µA 24.25
ImA 13.97 5011 .I.e. 28.97

50-0-50p.A 14.25 300V d.c. 2347
1.0-1mA 03.07 I Wai range
IA d.c 03.97
5A d.c 2397 500ntA/5Ad.c.2425

10V d.c. 23.97 5V/50V d.c. 1426

Type MR.38P. 1 21/32in square fronts.
150mA .. 21-371
200mA .. 21871
300mA .. 11271
500mA .. 41-374
750mA .. 41.371
IA 211174
IA 11 371
5A 41874
10A 11174
3V d.c. 214171
10V d.c. 21.871

30µA .... 12.00 13V d.c. 11271
50-0-50µA 11-871 2011 d.c. 11-874
100izA .... 11.871 100V Ai., 11-374
100-0-100µA 11.75 150V .1.e. 21371
200µA .... 11.75 300V d.c. 111-374
500µA .... £1 -SO 500V d.c. 21.374
500.0.500µ.A 11 371 750V d.c. 21.371
1mA .... 11 371 15V a.c. 21.371
1.0.1.I.A .. £1 371 50V a.c. 21.871
2mA .... 11 371 150V a.c. 21.371
3mA - 11-371 300V a.c. 21.871
10mA . 11 371 500V a.c. £1971
20mA 11 971 S Meter
5Ont A 11171 1mA 21.60
100...A £1 37! VI: meter 1240

v

rilr,
r

.... 2225
50.0.500A 2240
100µA .... 2240
100.0-100µA 21.871
20OµA 11.87;
500p.A - 21.60
300.0.300nA 21.50
ImA .... 21.50
5mA 2450
lOrnA .... 11-50
:ioniA £1.50
100ntA .. 61.50
30O6 A .. 21-50
IA 11.50

11-50

" SEW "

Type MR.45P. tin square !route.
10% .1.c. . 50
2.0%' .1.e. 21-50
50y d.c. .. 11.50
300V d.c. £1 -SO
15V a.c. 11.50
300V ac. 11.50

Meter
ImA .

VU Meter
1A a.c. .

10A a.c.
20A a.c.
30A a...

£1871
2226
21 50
£150
SI 50
£1 50
11 50

BAKELITE
PANEL METERS

Type MR.85 3din square fronts.
500ntA .. 2146

21.75
21.75
1175
21 75
21 75
£1.75

23µA £3 -SO
50µA .... 22-374
50.0.50µA £925
100µA 22.26
100-0.100µA 1226
500µA £210
lmA .... 21-75
1.0.1mA .. 2475
3mA . 2175
10mA .... 1115
50mA .... 8475
100mA .. 21.75

1.4
A

13A
30A
"OA
IV d.c
10V .1 c. .. 11-75
20V d c. 21.75
50V d c. £1.76
150V d.c. 21-76
300V d.c. 11.75
30V a.c. 21.75
50V a.c. 21.75
150V a.c. 21.75
300V a.c. £176
500mA ex.* £1.76
IA a.c. 111.75
3A a.c. .. 21.75
10A a.c. 21.75
20A a.c. 1176
30A a.c. 1176
50A a.c. 11.75
VI' meter 13.10

EDGWISE METERS

PIC.70 3 17/32in 1

30µA 13.00
50-0-50µA 22 871
100µA 112.871
100.0.100µA 82 .76
200pA 8275

15/321n 241n deep.

500µA .... 22-60

lmA 12371
300V a.c. 12274
VI/ meter 2325

MULTIMETERS for EVERYpuiposel

' 500/1,000V ce. and

TECH PT -$41. 1,000
O.P.V. 0/10/50/250/

d.c. 0/1/100/600mA.
d t 100K. 21971. P. & P. 121P.

MODEL 27400. 20,000
O.P.V. Mirror scale, over-
load protection. 0/5/25/
125/1,000V d.c. 0/10/50/
260/1,000V a.c. 0/60µA/
250MA. 0/60K/6 meg.

-2010 +62dB. 216-75. P. & P. 13p.

MODEL TE-70. 30,000
0.P.V. 0/3/15/80/300/
600/1,200V d.c. 0/6/90/
120/000/1,200V a.c. 0/
30µA/3/30/300mA. 0/
16FC/160K/1.8M/16 meg.

1E50. P. & P. 15p.

MODEL TE12. 20,000
O.P.V. 0/02/30/120/600.
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V a.c.
0 / 60µA / 6 / 60 / 600MA/
0 / 6K / 8002 / 6meg./80.
Megohnt SOPF. 2 MFD
26471. P. & P. 1711,

MODEL PL436. 20k O /
Volt d.c. 8k /Volt
a.c. Mirror scale. 041/
3/12/30/120/600V d.c.
3 / 30 / 120 / 600V a.e.
50 / 600µA/ 80/600mA.
10/100K/1 Meg/10 meg
O. -20 to + 46dB.

26971. P. & P. 121p.

MODEL 500. 30,000
O.P.V. with overload
protection, mirror scale/ / 2  5 / 10/ 25/ 100/
250/500/1,000 V d.c. 0/2.6/
10/25 / 100 / 260/ 500 /
1,000 V. a.c. 0/50 µA/5/50/
500 tnA. 12 amp. d.c.
0/60E/6 Meg./60 Meg O.
28-871. Poet paid.

TRH MODEL TW-20C11.
Features Resettable Over-
load Button. Sensitivity:
20K (1/Volt d.c. 6K O/
Volt a.c. D.c. volts: 0-0.6,
2.5, 10, 50, 250, 1,000V.

Asc. volts: 0-2.5, 10, 50, '250, 1,000V. D.c.
currents: 0-0415, 0-5, 5, 50, 500mA.
Resistance: 0-5K, 50K, 0-500K, 5 meg.
Decibels.: -20 to +62dB, 21150. P. &
P. 171p.

TIE LAB TESTER.
100,000 O.P.V.
611n scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0-5, 2-5.
10, 60, 250, 1,000V.

A.e. volts: 3, 10, 50, 250, 600, 1,000V.
D.c. current: 10, 100µA, 10, 100, 600mA,
2.5, 10,4. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+49dB. Plastic case with carrying handle,
size 71in g Blink 311n. 218.90. P. & P. 23p.

270 WIDE ANGLE
1mA METERS
MW1-6 60mm square
E11974. MW1-8 80mm
square 24 075. P. & P.
extra.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
-01 / .003 / -1 / .3 / 1 /
3 / 10 / 30 / 100 300V.
R.M.B. 4c/s.-1.2Mcfs.
Decibel. -40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation

230V a.c. 117.50. Carr. 25p.

7E-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1-5-1,500V. A.c. volts
1-5-1,500V. Resistance
up to 1,000 megohme,
220/240V a.c. operation.
Complete with probe and
instructions. 217.60.
P. & P. 30p. Additional
Probes available: R.F.
sun. H.V. 12.50.

HONOR 111.10A. 2060/
Volt 6/25/50/260/600/
2,500V d.c. 10/60/100/500
1,000V a.c. 0/60µA/22mA
250mA d.c. 0/6K/6 meg.
ohm. -20 to +22dB.
10-0, 100 mid. 0-100-0.1 ofd. 12-471.
P. & P. 15p.

MODEL TE-800. 30,000
O.P.V. Mirror scale, over-
load protection 0/02/3/16/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V a.c. 0/
30µA / 6mA / 60mA
300mA/600mA. 0/8K/80K/800K/8 meg.
- 20 to +63dB. I8971. P. & E. 1rsP.

TIE MODEL MD.120.
Mirror scale. 20k nivolt.
.1.c., 10k /volt a.c. 30/
80)300/600/3,000V d.c. 6/
120/1,200V a.c.
Current 0-60µA/0-1210-
300mA. 0-60k 0 /0-6M °
- 20 to +63dB. 14-821. P. & P. 13p.

MODEL TEA 0. 50,000
O.P.V. Mirror wale, over.
load protection. 003/19/60/
300/800/1,200V d.c. 0/6/
30/120/300/1,200V d.c.
0413/6/60/600mA. d.c.
16K/160K/1.8/16 meg. -20 to +63dB.
8760. P. & P. 15p.

SKYWOOD SW -500
60 K 0 /Volt. Mirror
scale DC Volts
0.8/3/12/30/300/600.
AC Volta 3/30/300/
600. DC Current
20uA/6/60/600mA.
Resistance 10K/100
KaMeg/10 Meg.
Decibels -20 to +57(1B. 1760. P. & I'. 15p.

MODEL A2 -100D. 100E 0/
Volt. Sin, mirror scale.
Built-in meter protection 0/
3/12) 6O/120/300/600/I,200V
d.c. 0/6/30/120/300/600V
a.c. 0/10µA/6/60/300mA/
12A. 0/2K/200K/2M/200M. -20 to
+17dB. 812.60. P. & P. 171p.

TE-900 20,000 n /VOLT
CHANT
Mirror scale and overload
protection. 81n full view
meter. 2 colour scale. 0/
2.5 / 10 / 260 I 1,000 /
5,000V a.c. 0/26/125/10/50/260/1,000/
5,000V d.c. 0/50µA/110/100/600rnA/10A
d.c. 02K/200K/20 meg. ohm. Ili.
P. & P. 23p.

FTC -401 TRANSISTOR TESTER
Full capabilities for
measuring A, B and ICO,
rum or 'my. Equally
adaptable for checking
diodes. Supplied complete
with instructions, battery
and leads. 101175 P. & P.
15p.

HONEYWELL DIGITAL
VOLTMETER VT.I00

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.c. but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current and Ants with optional
plug-in cards.
Specification: -
Accuracy: ± 1 digit.
Resolution: ImV.
No. of digits: 3 plus fourth overrange digit.
Overrange: 100% (up to 1.9991
Input impedance: 1000 Meg ohm.
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: 311n. x 13/161n. X 3/16in
AVAILABLE BRAND NEW AND
FULLY GUARANTEED .4T APPROX.
HALF PRICE

149171 Carr. SOp

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

Also see next two pages
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SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEW AND FULLY GUARANTEED

90301 209
20302 199
20303 20p
20306 30p
20308 30p
20309 30p
20371 15p
90374 20p
20381 22p
2113884 49p
211404
28696
28897
221698
28699
211706
287064
98708
28709
28718
287184
28726
28727
28914
28916
29918
28929
28932
29937
981090
2111091
2/51131
281139
2111302
281303
281304
2151305
281306
291307
281308
281309
2111307
281613
2N1631
281632
2111637
2111638
2151639
281701
281711
281889
281893 37p
289147 72p
282160 57p
2/12193 40p
2112193A 42p
282194 27p
282194.6 30p
282217 27p
2112218 20p
282219 20p
282220 25p
282291 26p
292222 20p
2822924 26p
2212997 30p
289368 15p
282369 17p
2152369A 17p
282410 42p
282483 P7p
9212484 329
282339 22p
289340 22p
282613 27p
2N2614 SOp
2152646 17p
282711 Up
282712 25p
282713 27p
2112714 30p
282904 20p
9/12904.1 25p
2/52905 My
2829054 309
2172906 209
2829064 2bp
2112907 23p
282923 15p
982924 15p
9112925 15p
9899261: 12p
2N29260 12y
2/129261 12p
2N3011 24p
2N3014 2.6p
283053 24p
283054 49p
293035 721)
2113133 26
2153134 SOy
2153135 25p
283136 26p
293390 260
2N3391 211y
2833914 309
283392 17p
283393 15p
2213394 15p
2113402 22p
293403 22p
2/13404 32p
293405 46,
293414 We

Transistors
V0416 27,
283417 879
2/43439 130p
283440 97p
283564 17p
983363 16,
289586 no
2113368 253
283369 2511
293370 126
283579 97p

20p 283603 27p
15p 283606 27p
15p 283607 Up
259 283638 18P
42p 9113638A
gp 983641

lip 2153649 18,
15p 283643 20P
45p 2113644 119
2.69 283643 269
39/ 983691 169
25p 283692 18p
25p 2/13693
17p 283694
17p 283702
30p 283703 10p
22p 9113704 123
24p 983705 10p
52p 9113706
22p 2153707
Up 9113708
26p
26p
17p
17p
22P
22P
24p
24p
25p
24p
17p
219
35p
80p
341p
27p
271,

1109
24p
32p

200
189

lbp
18p
10p

12p
Illp

89
9113709 103
9/13710 10p
223711 10,
283713 187p
983714 200p
283715 2229
253716 2909
253773 240p
95 3791 276p
983819 34p
983890 67p
9831323 76p
283834 279
2173834A 27p
2153833 27p
2153833A 309
983836 30p
2113836A Up
9113838 25p
983638A 809
283839 27p
983839A 323
2/13860 52173866 150,
283877 409
2113877A 409
2113900 27p
2173900A 409
293901 97p
9153903 Up
2113904 26p
2213905 303
9N3906 30,
2154038 169
284039 10p
2154060 12p
2/54061 12p
9/14069
284244 67p
984248 16p
284240 16,
254230 189
284254 42,
2214253 429
284284 17p
2174283 17p
284286 17,
294297 17p
29488 16,
284989 169
254.290 169
2/14291 15p
98490! 159
2174294 179
284303 479
9154964 16p
284965 189
285027 Up
283028 67p
9213029 47p
9153030 42p
285172 12p
2113174 Up
995175 52p
285178 46,
285239A 30p
290243 45p
9113246
283249 079
9113965 326p
285303 37p
285306 40p
285307 379
2215308 379
2113309 1329
283310 42p
283334 27p
283335 171
283356 323
2153363 47p
2155366 32,
2113367 67p
2155457 349

283438 Up 20114 16, BFW90 pip NKT219 3013
2113439 4$p 130113 15, BFW91 20p NKT223 lip
28102 26p 130116 lbp BFX12 22, /18.1224 229
28103 Dip 1101113 15p BFX13 lIp NKT223 22p
28104 26p BC119 35p BFX29 LOp NKT229 80p
28301 47p 130121 20p BFX30 25p 881237 35p
28309 473 130129 209 BFX37 30p 1181238 26p
28303 67p 80125 15p 13FX44 373 74870240 lip
28304 72p 20126 25p BFX68 67p 2481241 27p
28301 32p 80134 15p BFX84 963 1581242 209
28302 Up 802135 159 BFX83 Up 1181243 1329
28303 27p 80136 15p B1X88 269 881244 lip
31583 40p 1642137 16p BFX87 26, 881243 113p
3N128 709 164.3138 37p BFX88 209 881261 25p
341140 77p 80140 35p BFX89 Up 1581262 80p
38141 72p BC141 35p BFX93A 70p 881264 20p
38142 Up B0147 16p BFY11 42p NKT271 201)
311143 67p 130148 lip B11118 259 881262 £0p
38139 87p 130149 16p 131119 269 881274 20p
40030 bbp DC132 17p BFY21 42, /181273 20p
40950 509 110I33 Up B1Y24 45p 14KT218 25p
40231 32p 130134 Up BFY29 409 /181281 lip
40309 32p 1107137 169 111130 40p NKT401 87p
40310 45p 80138 16p BFY41 50p NKT402 90p
40311 Up 80159 169 B11143 62p NKT403 75p
40312 Op BC160 369 111Y30 Up 881404 62p
40314 37p 1343167 16, BFY31 20, 1581403 76p
40313 37p 110168B 14p 870152 Up N K T406 62p
40310 47p 1071680 lbp BFY33 17p N K T451 629
40317 87p BC169B 14p BFY30A 579 74814.62 62p
40319 66p 1301690 16p BFY76 42p NKT433 47p
40320 473 130170 112p 1321177 579 NKT713 20p
40323 32p 80171 16p B1190 659 NKT717 42p
40324 17p 130172 16p B8X19 lip 1181734 27p
40326 87p B0173 212p B8X20 17p NKT736 860
40329 309 1102177 229 1321X21 20p NKT773 26p
40344 27p 80178 20p B8X26 46p NKT781 SOp
40347 67p BC179 22p BI3X27 47p 0016 609
40348 52p 80182 12p B8X28 389 00219 87p
40360 42p B0182L 10p B8X60 62, OLIO 76p
40361 47p 740183 10p B13X61 639 0022 50p
40362 65p 1301113L 10p 88X76 15p MO 60p
40370 32p 741.3184 15p B8X77 20p 0024 110p
40406 57p BC184L 129 B8X78 UP 00135 371/40407 40p BC186 26p 80124 163 0026 25p
40408 52p 130187 27p BBY25 169 0028 809
40409 Up 16(3212L 12p B8Y26 17, 0029 009
40410 81p 1302131 12p B8127 17p 0033 50p
40412 60p 74(12141. 15p 88128 17p 0036 80p
40467A Sip BCY10 lip BBY29 17p 0041 22940468.4 35p BCY30 24p B8Y32 25p 00,42 25p
40528 729 11CY31 30p B8136 25p 0044 17p
40600 57p 130132 6013 100Y37 Up 0043 12p
40603 609 BCY33 20p B8Y38 209 0046 lbp
AC107 110p 114.3134 2bp B8Y39 229 00270 15p
AC120 20p BCY38 309 B8Y43 Rop 01211 129
AC127 249 BCY39 609 88151 32p 04372 12p
A1'128 20p BCY40 50p B8Y32 32p 0073 30p
AC131 18p 1143141 15p B0253 37p 0074 My
AC132 22p BCY42 15p B81(54 Op 0073 22p
eelao 22p BCY43 16p 11331108 90p 0(378 220
AC176 Up B6Y34 32p 88179 45p 00277 30p
AC187 26p BCY39 22p B8Y90 57p 0078 lOp
AC188 27p BCY59 22p 138195A 12p 0081 20p
AC117 27p BCY60 97p 02424 15p 00811) 203AC118 24p BCY70 lbp C450 lb, 0412 25p
ACY19 PA, BCY71 20p GET102 30p 0C -82D 15p
AC120 20p BCY72 16p 081113 201 0083 269
ACY2 I 203 1341714 30p GET114 165 0084 25p
MA22 10p 80179 303, GET118 203 00119 25p
AC198 17p 160210 27p GET120 269 00140 32p
AC139 47p BCZ11 40p GET873 lIp 00170 25p
ACY40 14, BD] 19 60p 0E7180 110p 00171 80p
ACY41 263 BDII6 112p 0E1887 16p 00200 40p
A0144 40p BD121 135p 0E1889 Up 00.201 609
AD140 47p 1613123 80y 0E1890 229 00202 75p
AD149 47p BD124 75p 0E1196 Pay 00203 40PAD150 62p BD131 75p 0E1897 Up 00204 409AD161 86p BD132 869 0E1198 Up 00205 759
AD139 85p 1613110 121p MAT100 25, 00206 929A/109 45p BDY20 105p MAT101 30p 00207 75p
A1114 25p 161)161 125p MAT120 26, 00171 42p
41115 25p BDY62 100p MATI21 30, 08112 50p
41116 25p 111113 25p MJ400 107p 08160 40p
A1117 20p 131117 47p 113420 112, 011161 42p
A1118 44p 81139 28p MJ421 112, P3464 22p
A1191 30p BFI/r1 38p M3430 1029 81140 15p
A1124 229 B/138 28p 13440 959 81141 20p
A1123 19p BF139 b7p M3480 97p 11834 62p
A1126 161) BF163 35p MJ481 125, T1843 409
AF127 16p BF167 25p M3490 100p T1844 12p
A1139 28p 91170 33p M3491 137p T1845 12p
A1178 425 131173 309 MJE340 Up 11846 12P
AF179 46p B1177 30p MJ 8370 Up 11047 12p
A70180 600 81178 25p MJE371 87p T1848 Lep
A1181 40p 111179 30p M3E520 87p 111249 lop
AF1146 39p B1180 Sbp MJ 2521 87p T1850 17p
AF239 SOp BF181 36p MPF102 421) T1651 12p
41279 47p B1182 809 M11103 Up 11862 12p
A1280 47p BF184 20p MPF104 37p 111353 22,
A17.11 329 111183 20p 11701103 37, XB112 119
A81(26 269 131194 17p MP83638 32, X0141 36p
A8127 31p 131195 lby /581124 48, ZTX 107 14p
A8128 249 81196 15p 981123 27p ZTX108 Ilp
A8129 27p 81197 15p NKT126 27p ZTX109 17p
48130 211p B1198 42p NKT128 27p ZTX300 llp
A8131 32p BF200 35p NKT133 67p ZTX301 lip
A8154 261) B1224 20p 881137 32p ZTX302 18p
A8187 I31,225 20p NKT210 30, ZTX303 18
A40186186 32p439 BF237 1181211 30, ZTX304 25pp
A8221 37p 111238 22p NKT2I2 309 ZTX500 lip
AU Y10 150p B1244 32p NKT213 301) ZTX301 169
130107 10p BFW61 47p NKT214 Up 21X302 2119
110108 10p BFW87 25p NKT215 Up ZTX503 17p
80109 103, ,B/W88 23p NKT216 Op ZTX504 40,
130113 15p B11189 20p NKT217 40p ZTX531 Up

Integrated
Circuits

1311101 trip 1397413 Up
F.111111 705 887420 23p
131,1121 UP 897430 230CA3000 180, 7038131 26p 097440 239

CA3005 117p 138141 25, 8/57441A8
CA3007 NS, F3H151 Up 87p
CA3011 76, FJH161 709 8117442 87p
CA3012 Up F3H171 26p 8157446 1259
CA3013 1014 1311181 269 897447 1109
CA3014 124p 128221 26p 8177448 100P
CA3018 849 1311231 Itlip 887450 23p
CA30I8A F311241 26p 8157431 239

1100 1111251 26, 897453 130
CA3019 84P 1.1.1101 50p 897454 28p
CA3020 1263 133111 509 8117460 239
CA3020A 133121 COp 887472 85p

160P 133131 CO, 1387473 43p
CA3021 1669 133141 1269 8117474 439
CA3022 130p FJJ181 75, 887473 47p
0A3023 1249 FJ.1191 66p 8157476 459
CA3026 1009 133211 125, 8/57483 87p
0430284 74p 133251 1211, 8157486 50p
0A302813 F3L101 12bp 897490 100p

106p 131101 26p 8/57492 870CA3029 87p 1010 260, 9/57493 87p
CA3029A 1012 280, 8/57495 87P

165, L900 409 8117496 87p
CA3030 1373 L914 40p 13/174107 43p
0A3033 122p 1923 40p 8974133
CA3036 72p MC724P 669 140p
CA3099 82P 1007801 247p 8874134
CA3041 1011p MC7881 82, 220p
CA3042 109, MC790P 124p 81174160
CA3043 137p MC7922 lip 1809
(7.63044 120, MC7991 1311p 8974161
CA3045 1223 MC13031. 180p
CA3046 813 282, 8874164
CA3047 1379 110130470 220p
CA3048 204, 275p 8874163
CA3049 1609 MC13031 225p
CA3050 1859 388p 61774199
CA3051 1114p 11083870 226p
l2.63002 1669 640p 8874193
CA3063 46p MC1435P 225p
0A3064 1091 346p TAA241
CA3005 240, 61015520 162p
CA3059 166, 401p TAA242
CA3064 120, 110170910 425p
FC11101 Up 94p TAA243 150p
1011111 106p 14/040001 TAA263 75p
108121 106P 112p TAA293 97p
1011131 60p PA222 437p 1AA300 175p
FCH141 1059 PA230 1110p TAA310 3.25p
1011151 105, PA234 1110p 1AA320 723
FCH161 60p 1A297 186, TAA330 175p
108171105p PAM 246p T6A435 147p
FCH181 105, PA424 2863 TAA521 132p
70011191 106p PA264 447p TAA622 380p
108201 130p PA265 497, TAA530 495P
1011211130p 13L403A 18733 TAA811 445p
FCH221 130, 81.7020 1479 TAB101 97p
1011231 160p 887400 28p 1A13100 150p
FCJ101 160p 8157401 28p TAD110 1979
102111 1609 13/17402 283 1.1A702A 280p
101121 275p 897403 2139 UA7020 77p
703131 276, 887404 23p 13A7030 137p
7003141 626, 887405 23p 247090125p
103201 100p 21/57406 80p ITA7100 125p
103211 276, 8217408 289 UA716 187p
FCK101 41119 8157409 281) TJA7230 162p
FCL101 2109 18157410 289 1JA7300 180p
1411101 102p 1811741 28p UA7410 373,
BRIDGE 50 PIV 4A 60p
RECTIFIERS 100 PIV 4A 709
PLASTIC 200 PIV4A 76p
ENCAPSULATED 400 PIV 4A 809
600 PIV IA 50p 50 PIV 8A 029

00 PIV YA 551) 100 PIV 6A 75p
100 PIV 2A 80p 200 PIV 8A 135p
200 PIV 2A 67p 400 PIV 6A £110
400 PIV 2A 80p

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC

II PI CL
SERIES SERIES SERIES
1 AMP 1 5 AMP 3 AMP

4001 50PIV 08p 10p 19p
4002 100111 09p Ilp 20p
4003 200PIV 10p 12p 22p
4004 400PIV 10p 12p me
4005 8007011 12p lbp 269
4006 800111 15p lip lip
4007 1000PIV SOP 20p 30p

50-11cas 15% 100+ less 20%
SILICON RECTIFIERS

STUD MOUNTING
6.1 10A 17 5A 35A

100PIV - 46p lOp 81 22
200701V 26p 50p 65p 61 .42
400111 30p 55P 629 11 77
600PIV 82p 009 72p 22 12
800111 Up 75p 87D 1447
1000PIV 40p 861) 11 06 12 77

30-11eas 13% 100+1exe 20%

INNER DIODES
400MW 1.5 WATT 10 WATT
33.33 V 2.4-100 3,9-1004
lb, each 20, each Up each

23+ kw 15% 100 -1 -lees 20%

TRANSISTOR DISCOUNTS: 12 + 10%,
23 + 15%; 100+20% any one type Post-
age on all Semi -Conductors 7p extra.
S.A.E. FOR FULL LISTS.

VALVES
042 UP
OB2 4bp
024 30p
ILA 20p
1R3 Up
183 25p
114 25p
IU4 87p
11)3 50p
2D21 85p
3Q4 403
384 86p
3V4 45p
584 009
5U4 38p
5V4 42p
089 329
67.40 403
13/30L2 75p
BALI 259
6.607 40p
8A85 80,
6A106 67p
6AL5 20p
6A/46 Up 85A2
6AQ5 369 807
6486 37p 1623
8416 80p 5763
6AU6 66p 6148
6AV6 80p AZ31
611A6 25p 0831
613E6 30p DAF91
811116 45p DAF96
68.18 lbp 1)191
6BQ7A 40p D196
6BR7 86p D891
61328 66p DK92
8BW6 Sop DK96
8BW7 70p 11192
61326 861 DL94
804 33p 1)196
6CD6 6116 DM70
0016 60p 1)186 33p
6CW4 83p DY87 35p
8111 Up 28802 86p
6180 30p 21801 95p
07013 38p EABC80 369

4 66p EAF42 36p
6113 65p EB91 209
6118 46p EBC41
6123 809 EBC81 809
6116 209 EBF80 40p
634 609 EBF83 40p
635 209 EBF89 Sgy
63501 30p 118121 801
636 20, 2086 1300
837 45p 2088 60p
6K80 369 ECCAO 60p
81.801 46p 213084 80p
613)20 409 20085 80p
8Q7 40p 201188 40p
613A7 40p ECF80 Sbp
88117 389 ECF82
6837 409 20186 6

U6p,

6827
6817 E01130 60,

35p 101121 57p

88/57 35p 201142 70p
68Q7 40p 20881 30p
6U4 60p 20883 403
61111
61181)T

26p 20100 40p
epS E0L82 U,

6E4 $0, 20L83 65,
EIX50 SO, 20186 409
6X5GT 27p 2137A 60p
1002 50p 13139 40p
10/1 001 11140

65p660 2141 135,
10P14 5110 2142 709
12A111 30p E7080 25p
12AT7 309 EF83 861
12AU7 30p 2186 80p
12AX7 80p 22'89 28p
12AV6 113p 2191 Up
I2BA6 36p 2192 Up
1213E8 3bp 21183 30,
128117 409 81184 38,
19AQ5 Up 111190 40p
201)1 46p EL34
2012 76p ELM 6136
2011 11110 EL41
2011 60p FAO 6ep
20P3 sop EL81 689
2014 61 10 ELM Up
2015 11 .20 ELIO 43P
251.6 45p EL91 1121)

2624 Up
257.4 42p
2526 65
30015 803
30017 Up
30018 75p
3021 86p
30FL1 70p
302'112 92p
301114 759
30115 85p
301.17 80,
301'12 80p
30119 80p
30111 709
301113 93p
301114 110y
3016
35W4 30p
3524 309
33Z0 40p
30135 45p
500,5 40p
80 bOy

45p
50p
50p
703,

£150
509353,

25p
42p
2,5p
42p
36p

429
369
46p
42p
82p

EL95 Up
81180 40,
24481 609
111184 35p
21185 61 .00
11887 43p
2151 403,
2186 403
EY87 420
EZ40 4bp
13241 459
E280
2281 280
0782 489
0234 13013

KT66 62 06
KT88 12 00
101.114 609
PABC80 409
PC86
PC88 6130p03

PC97 469
PC900 48,
PCC84 40p
P0185 403
POC88 56p
POC89 50p
P00189 bib
PC110 30p
PCF82 34p
P0184 110y
PCF86 609
PC1800 80P
PCF801 50,
1070802 609
PCF805 75p
PCF806 709
£01808 750
PCL82 Up
P0L83 65p
PCL84 459
P471.83 40p
PC1.041 469
PFL200 70p
1136 659
11.81 509
701.82 45p
P183 45p
70184 40p
P1000 759
11504 80p
PY39 56p
PY33 1331/
PY80 85p
PY81 30p
P182 80p
PY83 38p
PY88 40p
11800 50p
P1801 150p
U26 75p
U26 75p
UN 32p
1752 339
U191 75p
U281 40p
1.1282 40p
U301 409
U801 11100
UABC..80 36p
1JAF49 lOp
UBC41 50p
UBC81 40p
UBF80 40p
U13189 35p
UCC84 49p
UCC85 40p
130180 Sbp
201121 609
1701142 70p
U01381 86p
U0102 35p
UCL83 OOp
15141 60p
11180 351)
13115 409
17189 35p
13L41 869
111.04 80p
U141 4bp
U186 SOp
12105/30 38P
V74150/3086p
Add 12, In

for postage

DIODES lb
1/534A 10,
1/4194
19916 7p
AA119 7p
AA129 10p
AAZ13 10p
AAZ15 12,
BA100 169
BA102 22,
BA110 82,
BA111 27p
BA112 700
BA115 '7p
BA141
BA142 IEp
BA144 lip
BA145 209

RECTIFIERS
BA154 12, 03711 87P
BAX13 lip 010 179
BAX16 7p 0413 120
BAY31 79 0A10 aft
BAY313 17, 0A9 lOp
BY100 16p 0.647 7p
BY103 8b 0A70 7p
BY122 37p OA78 10p
BY124 lap 0A79 Op
BY126 159 0A81 7P
BY127 17, 0A85 7p
131164 57p OA90 7p
BY210 Up 0.491 7p
BY211 Up 0A90 up
BY212 309 0A200 7p
BYZIS 26, 0.6202 10,
BYZ 16 40p 0A210 17p

4- See previous page  G. W. SMITH & CO. (RADIO) LTD.  See opposite page
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011/PAWIT
SAVE UP TO
3W-3% OR MORE
SEND S.A.E. FOR.

DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

RECORD

DECKS
B.S.R.
Mini Mono: £4.97
C129. 16 70
MP60 111 30
610 115 15
510 112 47
310 110 65
MP60 T.P.D.1.

118 76
MP60 T P.D.2

/17 55
610 T.P.D.1. 122 12
510 T.P.D.1. 120 19
210 Package

11130
H.T.70 116 60
H.T. 70 Package GOLDS'S*

124-00 0L69/2
01,69P/2

THORENS
TD 125 15-"'"

(1L75
GL75PTD125AB 194 25 LID69/75TX25 U-70 ugg

TD150A II 134 60
TD150AB 11 1141.35 PIONEER
TX11 13:77 PL12AC

jMono 'Stereo Cartridge
All other models leas Cartridge
Carriage 50p extra any model.

GARRARD
A40 II.
2025 TIC.
3500
611'25 III
A70 II
SLUR
AP76
131,7211

151,75B
81.95B
401

18.40
1997
1975

111.30
111:97
114-40
520:20
125:00
127-50
137.00
12/140

£2125
12850
£2997
/3997
£340

£2197

136.50

RECORD DECK
PACKAGES
Decks supplied ready
wired in plinth and
cover fitted with
cartridge.
Garrard 2025 T/C
with Sonotone
9TAHCD 11895
Garrard 5P25 III with Goldring 0800 118.95
Garrard AP76 with Goldring 0800 83095
BSR MP60 with Audio Technics

AT.55 121 00
Goldring G1.69/2 with Goldring 0800 18760
Goldring 0L75 with Goldring 0800 24840
Goldring GL75 with Goldring 0800E 16000

Carriage 50p extra any model.

TE-1035 STEREO HEADPHONES
Low cost high
performance stereo
headphones. Foam
rubber ear cups.
Adjustable
headband. 8 oho,
impedance.
25-18,00011z. With
lead and stereo
jack plug.
ONLY 11971. P. & P. i2jp.

SINCLAIR EQUIPMENT
n rir.

Project 60.Package offers. 2 x 130 amplifier,
stereo 60 pre -amp. PZ5 power supply,
116:75. Carr 37)p. Or with PZ6 power
supply. 118-85. Carr. 371p. 2 x Z50 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
12025. Carr. 371p. Transformer for PZ8,
18.971 extra. Add to any of the above
14.171 for active filter unit and 116 for a
pair of QI6 speakers. Project 60 FM Tuner
120971. Carr. 371p.
All Sinclair products in stock. 1C10/1C12
12.60. '2.000 amplifier, 125. Carr. 371p.
3000 Amplifier 124-50. Carr. 371p. Neoteric
amplifier 145971. care. 371p.

LATEST CATALOGUE

tiettresit
usesamesis
iteeineseret
tenant..

SEND

NOW -
STILL
ONLY

374
P. & P.
10p

Our new 8th edition gives lull details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
272 pages, fully illustrated and detailing
thousands of Items at bargain prices.

t
.4._ .1,
TE-2ORF SIGNAL GENERATOR

Accurate wide range signal generator cover-
ing 120 kc/s-260
Mcis on 6 bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V ac.
Brand new with in-
structions. 115.
P. Et P. 371p.
S.A.E. to details.

TELETON SAQ-206 STEREO AMPLIFIER

Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag, Xtal, aux, tape.
Incorporates volume, bass, treble. sliding
balance, scratch Biter and loudness control,
Rec. List 132-50. Our price 111140. Carr. 37p.

TELETON SPECIAL OFFER!

CILlOT AM/PM STEREO TUNER AMPLIFIER
WITH MATCHING PAIR 9A1003 SPEAKER
SYSTEMS
Output 4 watts per channel. Excellent
reception AFC. built-in MPS. Cer/XTAL
Input. Total List QOM OUR PRICE
129.95. Carr. 621p.
Also available with C:arrard 2025T/C
Record Changer, Plinth, cover and stereo
cartridge. Ready wired. 149.50. Carr. 61.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE 
ONLY 6 4 21in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Ready
built ready for use. Fantastic value for
money. 16471, P. & P. 121p.
Stereo multiplex adaptors 14.971.

RUSSIAN CI -16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pau Band. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from
Ontsec to 100msec/cm.
Supplied complete with all accessories and
Instructions. M. Carr. paid.

BELCO DA -20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
able instrument. SinelHz
to 100kHz. Square 20Hz
to 20kliz. Output max.
+10dB (10k I)). Opera-
tion 220/240V a.c. Size
215mm 150nim
120mm.
Price 18750. Carr.
251'.

TETT SINE SQUARE WAVE
AUDIO GENERATORS

Sine : 20c/s to
200 kc/s on 4
bands. Square
20c/s to 30 Ws.
Output imped-
ance 5,000 ohms.
200/250V. A.C.
Supplied brand
new and guaran-
teed with instru-

t ion manual and leads 11940. Cart. 371P.

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

1 new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11.1 mega
6 Ranges ±1%.
L.1 gzH - 1 1 1

HENRYS 6 Ran-
ges -2%. C. 10pF
4-1110mFd. 6

Ranges ±2%. TURNS RATIO1:1/1000-
1:11100. 6 Ranges ±1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100p.A.
Meter indication. Attractive 2 tone metal
case. Size 71 X 5 x tin. QC P. & P. '25p.

TX -16A Transistorised
SignalGenerater.5 ranges
400 kHz -30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 / 51 - 311. Complete

ith Instructions and
leads. 17.971. P. & P
20p.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF.2.000 mid
2 ohms -200
megohms. Also
check, impe-
dance, turns
ratio, insula-
tion, 200/250V

Brand New 117.50.
Carr. 371.

RUSSIAN 22 RANGE MULTIMETER
Model 0437 20,000 o.p.v.
A first class versatile instru-
ment manufactured in
U.S.S.R. to the highest
standards. Ranges: 2-5/10/
50/250/500/1000V 41.c., 2.5/
10/50/250/500/100V a.c. D.C.
current 100 nth/1/10/100mA/
IA. Resistance 300 ohms/3/
30/300k0 /3M 0 . Complete
with batteries, test leads.
instructions and sturdy steel
carrying case.
oug PRICE 15.97 P. 25p

EMIL
DECADE
RESISTANCE
ATTENUATOR
Variable range
0-111dIt. Con-
nections. Un-
balanced T and Bridge T. Impedance
6000 range (0-1dB x 10) + (1dB x 10)
+ 10 + 20 + 30 + 41291B. Frequency:
d.c. to 200kHz (-3d11). Accuracy:
0-05dB. +Indication dB x 0-01. Maxi-
mum input less than 4W (NV). Built in
oon load resistance with Internal/external
switch. Brand new 127.60. P. & P. 25p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.611

Completely portable, simple to use pocket
sized teeter. Ranges 0/3/30/300V a.c. and
d.c. at 2,000 o.p.v. Resistance 0-20k O.
ONLY 11-97. P. & P. 13p.

GR-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 55KHz-305111z. FEY, 8
Meter, Variable BFO for 88B. Built in
Speaker, Bandspread, Sensitivity Control.
220/240V a.c. or 12V d.c. 12fln x 441n x
71n. Brand new with instructions. ism
Carr. 374p.

UNR-30 RECEIVER
4 Bands covering 550101,30MHz. B.F.O.
Built In Speaker 220/240V a.c. Brand new
with instructions. 515.75. Carr. 371p.

LAFAYETTE
H A-600
RECEIVER

General coverage 150-400KHz, 15501(Hz-
30MHz. FET front end, 2 mech. Biters,
product detector, variable B.F.O., noise
limiter. S Meter, Bandepread. RF Gain.
115in 91in x Skin. 181b. 220/240V a.c.
or 12V d.c. Brand new with instruction.
145. Carr. 30p.

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7" 71* x 4'. Fre-
quency range 500 Ecis.
10 Mc/s (up to 30 Mc/s
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.

15mA and 12 V.D.C. 0.3A. Excellent con-
dition. 13.471. Carr. 371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
197.60 each. Carr. 50p.

SOLID STATE VARIABLE A.G.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drills, electrical
appliances, etc. Input
230/240V a.c. Output con-
tinuously variable from
20V to 230V.
Model MR2305 5A 68 x 46
x 43mm, 18374. Model
MR2310 10A 90 x 68 x

60: Li 1, 11197I. Postage 121P.

AUTO TRANSFORMERS
0/116/230v. Step up or step down. Fully
shrouded.

150W. 18871 P. & P. 171P 
300W. 1385. P. & P. 221p.
300W. 14.971. P. & P. 321I,

1,000W. 17.85. P. & P. 374p.
1,500W. £B 97f. P. & P. 424p.
5,000W. !WOO. P. & P. SI.

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole thing, /in. dia. shafts. Bulk quantities available.
85 WAIT. 10/25/50/100/250/500/1,000/1,500/2500 or 5,000 ohms, 721p. & 71P
60 WATT. 10/25/50/100/250/500/1,000/2.500 or 5,000 ohms, 61.06. P. & P. 71p.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 911171. P. & P. 71p.

.YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price Immediate delivery

5-260 0 I Pu r
Bench Mounting

lA 6660
25A 11/1-75
5A 19.75 -
8A 114.50 ALL MODELS
10A 1114511 INPUT 230 VOLTS. 50/60 CYCLES.
I2A 181.06 OUTPUT VARIABLE 0-260 VOLTS
20A 13740 Special discounts for quantity

S-26013 Panel Mounting
IA £530
2.5A £8 .621
Please add postage

G.W.SMITHitco.('una)LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 37 15
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Mail Orders to -
11-12. Paddington Green,

London. W.2
Tel 01-262 6562
Trade supplied)
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g A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

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

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.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,
so you can use it again and again.

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

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

A 14 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.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.I.E.T.'s full range of courses.

Dept. 812, ALDERMASTON COURT, READING

Opportunities in
Telecommunications

TVand Radio

RG7 4PF

POST 11-1IS COUPON FOR FREE BOOK
I

To B.I.E.T. Dept. B12.
I Please send books and
I obligation.

I
I

I
I

BIET

Aldermaston Court, Reading RG7 4PF'
full information - free and without I

I

NAME AGE

ADDRESS

I

OCCUPATION

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I
161=11 INN NM Mil

I

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

general electrical
and electronic

'QC, soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 75p
Size 12

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

content, low
melting point,
60/40 alloy, 170 ft.

* 22 gauge on
ito plastic reel.

Recommended
retail price 75p

--__. Size 10

ttp

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

4
REF. ALLOY SWG

I9A 60;40 18 18p
Size 5

Savbit 18 18p

ted
15 60/40 22 22p

*Recommended Price

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 50p

from Electrical and Hardware shops. It unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

INTERCOMS
OUTSTANDING

VALUE

ONLY £2.95
P. & P.25 INC.

LEAD
IN BATTERY,

FN 65ft , etc.

Superb quality two way transistorised intercom. Call, talk, listen. Amazingly
sensitive-will amplify the quietest whisper. Hundreds of uses-baby alarm,
invalids, home, office, shop, workshop, playroom, etc. Absolutely complete, ready
to use. One of the best intercoms, at a remarkably low price. Ideal gift!!

Also available-all complete as above with battery, leads, etc.-
 3 STATION intercom (I master 2 subs) C555 (P. & P. 35p)
 4 STATION intercom (I master 3 subs) L6.65 (P. & P. 40p)
 TELEPHONE AMPLIFIER with suction pickup. 12 95 (P. & P. 20p)
 EASIPHONE two way telephone amplifier. Just place receiver onto Easiphone-

i t switches on automatically-for a "no hands" conversation. Modern styling,
quality construction. ONLY .. 6755 (P. & P. 30p)

EAGLE
HIGH QUALITY
MICROPHONES
C0.92 E1025 DM.82
C0.96 .. LI2 54 DM.94
DM.I6HL t6 07 DM.614 .

DM.I 8HL L7.08 UD.SOHL
DM.31C E7 08 UD.52S
DM.34C C6 07 UD.76HL
DM.58HL L9.47 200C ..
DM.73 L5 63 300C ..

PRODUCTS
-the name you can trust
SUPERB VALUE AT OUR
DISCOUNT PRICES

STEREO HEADPHONES
SE.I £4 38 SE.40 L528

L249 5E5 ..
SE.21

L262
E8.97

SE.60
SE.80

L7,57
LI334

E7 88 SE.28 .. L9.88 SE. I 00 .. L1427
E2 13 SE.30 L6.53
L7 49

L11 16 INTERCOMS
tI7 18 IN.2 L3.10 IN.505 L14 05

E2 41 IN.302 L7.99 IN.560 07.99
E2.2.2 IN.404 LI1.38 W1.2 .. 414 48

C.W.O. Please. Post, Packing and Insurance. 25p on all Eagle Products.
(Mail Order only at present).

DORSET ELECTRONICS (PE)
Bransgore, Christchurch, Hants BH23 8AQ
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL
7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, S.W.I, S.W.2, S.W.3,
and Trawler Band. Built-in ferrite rod aerial for Medium and Long Waves. 4 section 24in.
retractable chrome plated telescopic aerial for Short Waves for maximum performance.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Selectivity switch. Switched earpiece socket complete with earpiece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 x 4in speaker. Air Spaced ganged tuning condenser. Onioff
switch volume control. Wave change switch and tuning control. Attractive case In rich chestnut
shade with gold blocking. Size 9 x 7 x 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to build. Parte price list and easy build plans 29p (FREE with
parts).

Total building costs £6.98 Overseas
P. & P.

90pPost, packing and insurance 41p

roamer seven
mk IV

7 FULLY TUNABLE WAVE-
BANDS-kt.W.1, M.W.2 L.W.,
S.W.1, S.W.2, S.W.3 and Trawler
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors
and two diodes including Micro -Alloy R.F. Transistors. Famous make
7 x 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Size
9 x 7 x 41n approx. Easy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. Parts price list and easy build plans lap (FREE with parts).

Total building costs

£5.98 Personal Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 41p
Overseas P. & P. 90p

pocket five
MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
WITH SPEAKER
Attractive black arid gold case. Size 51 11 x
31 in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages -5 transistors and 2
diodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker. Easy build plans and parts
price list 8p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

IMPROVED MODEL !
roamer six
SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER
Attractive black case with red grille and black
knobs and dial with spun brass inserts. Size 9 x 51 x
21 in. approx. Tunable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and latest telescopic aerial for
Short Waves. Improved circuit. 8 stages -6 tran-
sistors and 2 diodes including Micro -Alloy R.F.
Transistors, etc. Easy build plans and parts
price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening, 30p extra.

Total building costs

£2.23 Post,
packing

and insurance 21p
Overseas P. & P. 55p

Total building costs

£3.98
and insurance 26p
Overseas P. & P. 70p

NEW!
transeight
SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black with
red grille and black knobs and
dial with spun braes
inserts. Size 9 x Of x 211n.
approx. Tunable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
8 improved type transistors plus 3 diodes. Pushpull output. Battery economiser
switch for extended battery life. Ample power to drive a larger speaker. Parts
price list and easy build plans 25p (FREE with parts).

Total building costs

Z448 Earpiece with plug and switched socket
for private listening, 30p extra.

Post, packing and insurance 31p
Overseas P. a P. 70p

transona five
NOW WITH 3" SPEAKER

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE
Attractive case with red speaker grille. Size 6t x
41 in x 11 in. 7 stages -5 transistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control.
fine tone moving coil speaker. Easy build plans and
parts price list 8p (FREE with parte).
Earpiece with plug and switched socket for
private listening, 30p extra.

Total building costs

£2.50 Post,
packing

and insurance 22p
Overseas P. & P. 55p

RADIO EXCHANGE LTD

Post,
packing

* Callers side entrance Barratts Shoe Shop

Open 10-1, 2.30-4.30 Mon. -Fri. 9-12 Sat.

Address

61a, HIGH STREET, BEDFORD. Tel. 0234 52367 1
I enclose £ please send items marked

ROAMER EIGHT t]
TRANSEIGHT
TRANSONA FIVE [1]

ROAMER SEVEN
POCKET FIVE
ROAMER SIX

I

Parts price list and plans for

Name

PE 33L j
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28watts, r.m.s. 40Hz to 40kHz ±3dB
There are two stereo amplifiers-the RT100 for ceramic cartridges, the RT101
for magnetic. Both incorporate FETs (FIELD EFFECT TRANSISTORS), just
like top -priced units. FETs give you more of the signal you want, and almost
none of the background hiss you don't. Both units have a jack.socket to plug
in headphones and there's a separate output for tape recorder. Filters (an
unusual feature in this price range) and tone controls give a wide range of
bass and treble adjustment which compensate for input deficiencies and
domestic acoustic conditions.

uannommmmiimmmo
Viscount Ill Audio £49
Suite complete

PRICES SYSTEM 1
Viscount Ill RT101 amplifier £22.00 -I- 90p p&p
2 x Duo Type II speakers, £14.00 + £2 p&p
Garrard SP25 Mk. III with
MAG. cartridge, plinth
and cover £23.00 + £1 p&p

Total £59.00
Available complete for only £52.00 + E.3.50

p&p.
SPECIFICATION
14 watts per channel into 3 to 4 ohms. Total distortion
IOW !kHz 0.1".,.P.U./ (for ceramic cartridges) 150mV
into 3 Meg. P.U.2 (for magnetic cartridges) 4mV n IkHz
into 47K equalised within Id13 R.I.A.A. Radio 15OrnV
into 220K. (Sensitivities given at full power.) Tape out
facilities; headphone socket, power out 250 mW per
channel. Tone controls and filter characteristics. Bass
-I- 12 dB to - 17 dB o 60 HZ. Bass filter: 6 d8 per
octave tut. Treble control: treble + 12 dB to - 12 dB

15 kHz. Treble filter: 12 dB per octave. Signal so noise
ratio: (all controls at max) RTIO1 - P.U.I and radio
- 65 dB. P.1.1.2 - 58 dB. RT100 same as RTIOI but
P.U.2 (for crystal cartridges) 450 mV into 3 Meg. Cross
talk better than -35 dB on all inputs. Overload charac-
teristics 26 dB on all inputs. Size 13(" 9' 3r

Radio and TV Components (Acton) Ltd. 21d High Street,, Acton, London, W3 6NG
323 Edgware Road, Londcn, W.2.. Mail orders to Acton. Terms C.W.O. All enquiries S.A.E.

Goofs not dispatched outside U.K.

SYSTEM 2
As System 1, but with 2 x Duo Type III

speakers at pair £32.00 + £3 p&p
Available complete for £69 + £4 pFip
SYSTEM 3
Viscount III Amplifier RT100 £17.00 + 90p p&p
2 x Duo Type II speakers, pair £14.00 + £2 p&p
Garrard SP25 Mk. III with CER. diamond
cartridge, plinth and cover £21.00+ £1 p&p

Total £52.00
Available complete for only £49.00 + £3.50

p&p
SPEAKERS Duo Type II
Size 17" x 10}" x 6f". Drive unit 13" x 8" with
parasitic tweeter. Max. power 10 watts. 3 ohms
Teak veneer cabinet. f14 pair + £2 p&p.
Duo Type III Size 234" x 114" x 94". Drive unit
134" x 84" with H.F. speaker. Max. power 20
watts at 3 ohms. Frequency range 20Hz to 20kHz.
Teak veneer cabinet. £32 pair + £3 p&p.
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XCELITE
Precision made hand tools
for the professional

PLIERS

74CG

69CG Radio -TV Pliers
70CG Flat Nose Pliers

72CG Chain Nose Pliers
73CG Tip Cutting Pliers

7ICG Round Nose Pliers 74C0 Diagonal Close Cutting Pliers

A complete range of miniature lightweight pliers specially designed for
holding, bending, shaping and cutting of fine wires in electronic, Radio./
T.V., electrical and jewellery work.
Precision made for the expert with miniatures in mind.
Cushion grip handle, coil spring openers.

SEIZERS

straight nose

32H S Straight Nose Junior 5' Seizer 42H 6' Straight Nose Selzer
33H 5 Curved Nose Junior 5' Seiner 43H 6' Curved Nose Selzer

Box joint construction, two position snap on lock. Precision machined
from perfectly tempered stainless steel.
Holds like surgical clamp and acts as heat sink.
Straight or curved nose, in 5" and E." sizes.

Distributed by

Special Products Distributors Limited
81 Piccadilly, London, W.I
Tel. 01-629 9556 Cables: SPECIPROD, London, W.I
Full details on request Made in U.S.A.

JERMYN
50p 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.

THIS MONTH:

1N4148 Signal Diode
( 1N914)
1N5060 1 Amp Rectifier 400V
( A14D) avalanche protected
2N2926 NPN Silicon Transistor
(Red) hfe 55- 110
2N2923 NPN Silicon Transistor

hfe 90-180
2N2646 Versatile Unijunction

18 for 50p

7 for 50p
8 for 50p

7 for 50p

3 for 100p

Post and packing 10p for 1 or 2 packs;
3 packs or more post free.

Order and quantity, till sold (but we
regret packs cannot be subdivided).

P.O. que pa able Jermyn Industries,
Vestry Estate, Sevenoaks, Kent.

TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Perme bility tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at 1MHz is b tter than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instruction guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in 43 in

deer, SET OF PARTS
Circuit diagram 139, free with

parts Speaker, baffle and fixing kit
E125 extra plus P. & P. 25p

L630 Plus P. & P.
50p

Speaker postage free when
ordered with parts

SOUND 50
50 WATT AMPLIFIER
& SPEAKER SYSTEM

Output Power: 45 watts
R.M.S. (Sine wave drive).
Frequency response:
-3d8 points 30Hz at
I 8KHz. Total distortion:
less than 2% at rated
output. Signal to noise
ratio: better than 60dB.
Speaker Impedance: 3,
8 or 15 ohms. Bass Con-
trol Range: i I3d13 at
60Hz. Treble Control
Range : ± 12dB at 10KHz.
Inputs: 4 inputs at 5mV
into 470K. Each pair of
inputs controlled by sep-
arate volume control. 2
inputs at 200mV into
470K.

To protect the output valves, the incorporated fail safe circuit will enable the
amplifier to be used at half power.
SPEAKERS! Size 20in x 20in x 10in incorporating 12ih heavy duty 25 watt
high flux. quality loudspeaker with cast frame. Cabinets attractively finished
in two tone colour scheme-Black and grey.

Plus or available separatelyCOMPLETE 250n
4.6Ip Amplifier: E2,850 plus LI 50 P. & P.

SYSTEM -- Speaker: t12.50 each plus C225 P. & P.

ELEGANT SEVEN Mk. III (350mW Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled printed circuit board
-back printed for foolproof construction. MAINS
POWER PACK KIT: 75p extra.

L5.25 Plus P. & P. 50p. Circuit 13p
Free with parts.

THE DORSET (600m \N Output)
7 -transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. The latest modulated and
pre -alignment techniques makes this simple to build.
Sizes: I2in 8in . 3in.

E525 Plus P. & P. SOO Circuit
13p. Free with parts.

CONTINENTAL
4 -TRACK, 3 -SPEED (

TAPE DECK
R.C. 74 tape deck. Three speeds -7f,
31 and 14 i.p.s. 4 -track record/playback
head. Plus 4 -track erase 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
a.c. motor. A heavy, accurately balanced
flywheel brings wow and flutter levels down to approx. 0.3% total at 31 and
74 i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! lust five push buttons that interlock to cut out
accidental tape damage. Efficient servo action type braking. Easy drop -in
tape loading.
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
overall size of the whole unit is 12i I I f 6in. Every single deck fully tested
before dispatch. Spools not supplied. Price complete (15. Plus 75p P. & P.

R TV RADIO0

LIMITED

MPONEN TS

See opposite page for addresses
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RSi
VALVE MAIL ORDER CO.

BLACKWOOD HALL
16a WELLFIELD ROAD, LONDON SWIG 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage I p per transistor, over ten post free

fp Op Op OP gp
1N21 0.18 .1C127 0-25 liF173 0.80 1:44.31 048 0043 0.40
1N23 040 AC1:18 025 BF181 048 (12331 0.25 0C44 0-18
1N83 048 ACI87 0-30 11F104 025 11731 048 0C44/11 0.18
1N2511 0.60 AC188 040 11F183 045 H01003 040 0043 0.15
1N236 460 ACY 17 040 BF194 048 118100A 0-20 0C43R1 048
114645 025 ACYlit 0-25 13F193 0-16 MATI00 046 0046 828
1N725A 0.20 ACY 10 0-25 BFI96 0411 MATIO1 040 0(137 0430
1N914 0418 ACY20 0.28 BF197 048 MAT120 044 0C311 860
1N4007 0.23 AC121 023 8E461 048 MAT121 040 0C39 045
18021 0.20 ACY22 0.18 8F898 048 MJE320 488 0(166 040
18113 0-16 ACV27 0-25 13FX12 0441 MJE2933 1.75 0C170 0.18
18130 0.13 ACY-8 0-18 BFX 13 045 MJE3033 0.980(71 415
18131 0-13 ACY39 055 BFX99 030 NKT128 0.35 0072 045
18202 0.23 .\CY40 0.15 BFX30 043 NKT129 0-30 0073 040
20240 198 ACY41 0.25 BFX33 048 NKT211 0.24 0074 040
20301 020 ACY44 888 BFX63 040 NKT213 0.25 0073 045
20302 0.23 AD140 0.50 BFX84 0-20 NKT214 0.15 0076 045
20306 0.30 AD149 0.50 11FX83 040 NKT216 0.38 0077 040
20371 0.23 AD161 0.38 BFX86 048 NKTS17 040 0078 0.24
20381 0.25 10162 048 BFX87 04$ NKT218 040 0079 048
20414 0.30 Air 106 0.30 BFX88 045 Nicr.n 0.33 0081 046
20417 0.23 1F114 043 BFY10 140 NKT222 0.20 003113 040
2N2I4 0.43 AF113 0.30 BFYI I 1.28 NKT224 0.23 0081M 040
2N247 0.25 AF116 0.33 BFY17 045 NKT231 0.24 OC81DM 418
28230 450 AF11- 045 BYF18 041 NKT271 0.26 00317, 0-65
2.'11404 048 AFII8 0.63 BFY 19 045 NKT272 025 0082 0-25
28687 0.18 AF119 0-20 BFY24. 045 NKT273 0-20 0(93213 0.15
27898 043 1F124 0-25  BFY44 140 701(1274 1320 0083 0-25
27706 0-10 A1,123 0.20 BFY50 043 NKT273 0-26 0084 0-25
2N706.1 0.13 AP126 0-18 BFY31 040 NKTS77 0430 00114 0-88
2N708 0.15 AF127 0.18 BFY62 0.28 N1(1278 425 00122 0.60
2N709 043 AF139 0-30 BFY53 048 NKT301 0-40 00123 0.50
27711 0.28 AFI78 048 BFY64 048 NI(1304 050 0C139 0.25
2N987 053 AF179 0-48 BFY90 048 NKT403 0.75 0C140 0438
271096 0.30 AF180 0.63 1113X27 040 NKT404 0-83 00141 0-133
:911091 043 11,181 0-43 IMMO 041 NKT678 030 0C189 0.20
271131 030 1F186 040 B8X76 415 NKT713 0-25 0C170 0.25
2141132 030 AFY19 113 138126 418 NKT773 0-26 00171 0.30
2141302 040 AFZI1 048 B8Y27 040 NKT777 0-83 00200 040
271303 423 AF212 0-75 BOYSI 040 07811 0-38 OC201 0430
281304 425 18126 0-25 B81931 415 013 0-20 00202 0.75
2N1303 025 113127 0.83 BBY93 0.16016 0.13 00203 0.40
2N1306 426 18128 025 BT102/300R 0A47 0.10 00204 040
2N1307 046 10Y29 040 0.76 0A70 0-10 OC205 0.75
2:41308 0.30 ASY36 0.25 8TY42 048 0A71 0.10 00206 0.90
2N1309 0.26 .49160 0.18 BTY79/100R 0.173 0.10 0007 0.90
2N1420 0.93 ASY31 0.40 0.76 0174 0-10 0C480 0.20
271307 048 ASY33 0.20 111179/400R 0A79 0.10 00470 0.30
2N1326 0418 A8133 040 1.75 0181 0.10 OCP71 0.98
271909 244 18102 0.25 51100 0-18 0A83 0.13 ORP12 0.50
202147
2142148
282160
2N2218

0.76
0430
483
040

113186
.18221
AS223
A UT Iti

0.33
0-48
0.75
048

111126
111127
11/182

0.15
0.20
045

0186
01"0191
0193

0-15
0.10
0.08
0-08

ORP60
ORP61
819T
81040

040
043
0-80
426

282219 043 AC101 140 BY213 045 01200 1308 13FT308 0.38
2N22137 103 BC107 0-13 BYZIO 040 01.202 0.10 ST722 0.38
2N2297 0.30 11(1108 0-13 111111 045 01210 0.26 8T7231 863
21423139.4
282613

020 BC109
428 11(7113

013 13Y212 0.80 0A'2" 048
0.65

8X68
SX631

040
020

2N2646 453 BC113
002

0.50 8X633 0.80
2N2712 0.25 11(1110 049 131215 1.00 011202 043 8X640 0.50
2142784 0.60 13C110.5 045 BYZIO 048 012203 0.48- 83E641 0.55
2N21346 2.25 11(7116 0.38 111(7.101C3V3 01.2204 043 8 X 642 860
2512848 0.43 10C121 0.20 418 0A1205 043 SX644 0.75
2702904 0.30 13C122 0.20 CI I I 045 OAZ206 043 8X643 0.75
27029041, 043 11(1125 0-88 C081/05 045 012207 048 115/901' 0.60
2N2906 040 110126 0.65 cR81)40 048 0A2208 043 130/201 P 0.38
2N2907 438 BC14O 0435 09411 840 011200 043 V60/201 0.60
2512924 0.23 BCI47 018 001011 843 OAZ210 043 60/2011' 0.38
272923 0.18 13(1148 013 1)0000 045 012211 048 X 1101 0.10
2N2926
2N3054
2N3033

418
040

11(1137475
0.20 1)D003

0.20 00006
00007

0-15
048
040

012222
012223
012224

040

0-38

X1102
XAI51
X1132

0.18
0.15
0.15

273702
214370.5
273706

0.13 BC138
415 11(7160
043 itc169

420 000011
0.63 0133
413 (1114

048
048
405

0A2241
012242
012244

"3043
043

X1161
X.5162

045
0.25

2N3707
2N3709

0-16
413

0.30 I o
C 08

0.83
045

012246
012290

0.23
048

X0101
X11102

043
410

273710 413 0-30 0.012 0.06 0C16 0450 X11103 045
2113711
2N3819
2N3820

013
045
048

BCY33
BCY34
13CY38

023 GET102
0-30 (1E1'103
0.40 0E7113

0-80 00161
0.23 0(119
0-20 0(10 048

XI3113
X11121

0.12
0.43

2N3823 0.75 BCY39 040 0E1114 0-15 0C112 040 211-24 0433
2N3027 0411 BCY40 0.50 I (iET113 0-45 0C23 0430 28170 410
2145088 043 BCY42 0-15 1 (1E1116 0.50 004 0.80 18271 0 18
28005
28301
28304

1.00
0-50
075

BCY70
BCY71
BCZIO

0-20 c ET 120
0.30 (4E1872
0.35 cET873

0.25 0023
0.30
0.26

0 98
0.25

1121
2144

0-25
0.25

28301 048 8C211 0.40 GET880 048 0.43 ZTX107 015
28703 408 11 0121 0.65 6E11881 044 0C29 0.63 ZTX108 415
11129 0.20 BD123 0.83 GET882 0.25 000 0.40 ZTX300 0.18
11212
AAZI3

0-80 1113I24
11111

0-18 BP11115

0.80 GET883
1.88 0EX44
025 CEX43/1

0.25 oc33
0.08
408

0.50
0.83

ZTX304
2TX300

0.28
0.20

AC107 0.38 tir - 0.50 I GEX941 045 0C41 026 2TX30.1 040
AC126 0-25 131,167 0.25 02331 0.25 0042 0.30 ZTX331 480

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £12.95

SEND S.A.E. FOR LIST OF 3,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only Tel. 01-769 0199/1649

MW/LW TRANSISTOR RADIO
Complete set of parts for this MW/LW
Translator Radio. Originally sold by
world-famous company as a set for more
than 117. Coverage 192 -355m+1070 -
18701u. 9 volt 6 transistor superhet
using 311F AA17 in RF and IF stages
powered by a two stage AF amplifier using
00810, 2 x 0081. Output approx.
300MW. Transistors 3 X AF117, 008113
+ 2 0081. Also works off car -aerial. Full
Instruction book nip free with parts.
Red only, ply case, rezine covered.
Requires PP7 battery, price 224p extra.
Nin high -quality speaker. Price 16 Pius
40p P. 1 P.

STEREO AMPLIFIER Type SHV-2 x 3 Watts
Fully built. Separate vol., base and treble controls
each channel; 12 x 4f x bin high. EZ80 and
2 x ECL86 valves. O.P. trans. for 3 -ohm speakers.
Double wound mains trans. Suitable for crystal
cartridge, tuner, etc. with mono -stereo switch.
200.230V a.c. mains. 1745, 56p P. 1 P.

14W MAINS GRAMOPHONE AMPLIFIER
EZ80, ECL82, O.P. Transformer (3 ohm). Vol./On-off and Tone Control. Double
wound mains transformer, 2. x 24 x 211n separate but wired to chassis, 4 x 24 x
41 in over valves. 12-174 including Mn speaker (1111-75 less speaker). (Poet paid.)
(Two less 10%.)

MAINS TRANSFORMERS (240-250V input)
Postage in brackets
6.3V at 24A, 409 (13P).
230V at 50mA and 13.3V let 14A, 50p (20p).
22V at 1A, 6-3V at 2A and 220V at 30mA, 75p (25p). .

90V at 20mA and 1.41 at 230mA, 50p (15p).
Deduct 10 per cent from total bill for More than one transformer.

Complete set et parts with wiring diagram for battery eliminator to give 90V. H.T.
at 2030inA and 1-4V at 125 or 250niA (atljustabla With undrilled aluminium box
approx. 6 x 3 x 31n, trans., choke, two rectifiers, condensers.
Price 12.75 plus 23p P. & P.

GLADSTONE RADIO
66 ELMS ROAD, ALDERSHOT, Hants

(2 loins. from SW 1,0 oo.I Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WRDN ES I / 1 Y . S..1.E. for enquiries please.

What's a POLYFLOP?
Build yourself
a Compukit 1
'mini -computer' and
learn all about the
polyflop ... and
full adder, binary
counter, decimal -to -
binary converter, etc.
Kit form, Only £10.50

(p. & p. 40p),

'IV' ...'4 VI>
err

IMMO. Imo or
vli

c
'4 4, 5. , 9,

LIMROSE ELECTRONICS (PE)
Lymm, Cheshire. Tel.: Lymm 3019 (STD 092-575 3019)

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send L425 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE6)
54 Dundonald Road, London, S.W.19

KiNG
RULE

FREE
BOOKLET ON

REQUEST
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Send for Heathkit - and send for the best
The best in hi-fi; the best in short-wave;

the best in domestic, marine and auto equipment;

the best in everything electronic.

Heathkit comes direct from the world's leading suppliers of
top-quality electronic equipment. You assemble your corn-

ponents using the unique Heathkit 'step -and -check' /
method and there's a team of experts ready to

a--,`

help and advise you on any problem. But you /
won't need them. Hardly anyone does ! ac`'. 0./ e c.#
Send for your FREE catalogue - NOW. 42\ ft'

e
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3 WAYS
HOME RADIO (Components) Ltd.

Dept, PE, 234-240 London Road,

Mitcham CR4 3HD. 01-648 8422

of obtaining components
quickly & easily

CALL AT No.240
London Rd.,Mitcham

If you live within easy reach of Mitcham or are in the area
at any time do call on us. We are almost opposite Mitcham
Baths. We open 9 a.m. every weekday. On Wednesdays we
close 1 p.m. and all other days, including Saturdays,
5.30 p.m. On Saturdays we have extra staff to deal with
queries. We carry a vast stock of components, and 999
times out of a 1,000 we can immediately lay our hands on
the particular item required.

I

I

I

I

I

JOIN OUR CREDIT
ACCOUNT SERVICE

We began our Credit Account Service about 18 months
ago and it has proved extremely popular. Little wonder!
Our customers find it a very simple and convenient way of
purchasing all their radio and electronic needs. We supply
pre -paid envelopes and order forms and no matter how
many orders you send us you make only one payment per
month. There are several other advantages with our Credit
Account Service. Please write or phone for details.

The price of 70p applies only to catalogues purchased
by customers in the U.K. and to BFPO addresses.

and
ORDER BY MAIL
OR TELEPHONE

Although we are kept busy selling "over the counter" we
supply even more by Mail Order. You can telephone any
time of day or night, Sundays included. If you ring out of
office hours a recording machine takes your message for
us to deal with as soon as we open shop again. Our num-
ber is 01-648 8422. If you wish to order by post our address
is in the panel at the top of the page. We deal with all
orders promptly.

WHICHEVER WAY YOU

CHOOSE you need the
RADIO Home Radio Catalogue

NOW SAM m. R.

x -

Post this Coupon with
Cheque or P.O. for 70pr. NM IIMB

I
I Name

I Address

Please write your Nome and Address in block capitals

114
I
g HOME RADIO (Components) LTD.

Dept. PE, 234240 London Road, Mitcham CR4 3H0L -_J

In its 315 pages are listed
over 8,000 components, over
1,500 of them illustrated. Each
copy contains 10 vouchers,
each worth 5p when used as
instructed. Free Supplements
are supplied regularly to keep
you up-to-date. The Cata-
logue costs 50p over the
counter, or 70p including
postage and packing.

IM M MIN MI NMI IIM M lin
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ON THE ROAD
HE motor car is a wonderful vehicle for electronics.

I Solid state technology never had a happier hunting
ground. Consider that reliable easy -to -tap d.c. supply
at 12 volts: just what the transistor ordered. No wonder
so many interesting and useful aids for the motorist
have appeared in recent times. Many owe their origin
to private electronics enthusiasts, their imagination
stirred to new heights during long solo drives, no doubt;
or, perhaps, during enforced idling caused by holiday
season snarl-ups.

The majority of such devices represent electronics in
a comparatively simple form. Whether as self-sufficient
gadgets or systems, or as ancillary units for coupling
to standard car accessories for control purposes, their
function is to aid the motorist rather than his vehicle.
Useful as they are, such appendages do not represent
the limit of electronics involvement in motor cars. This
is far from the case. Electronics is destined to become
a vital and intrinsic part of the vehicle itself.

The increasing concern over road safety and environ-
mental matters like atmosphere pollution, will bring
about more stringent regulations. In order to meet these
tough requirements the car manufacturers wifl have no
alternative but to look beyond their own industry and
traditional methods. They are already fairly familiar
with the possibilities of electronics in the internal com-
bustion engine field. For example, the advantages of
electronic ignition and fuel injection have long been
known. It is only the initial cost that deters car manu-
facturers from incorporating such systems in their mass
produced models.

Coming now to more life -or -death matters, car
designers in the future will have little option but to
incorporate more refined and sensitive control systems.
Present systems largely dependent upon electro-
mechanical and hydraulic linkages will undergo drastic
change, if not entire replacement, as electronic control
systems are developed. Methods of preventing wheel
slide by use of electronic sensing and computing tech-
niques to control the brake have already been perfected.
This is a foretaste of the future in motoring.

This revitalizing of the traditional vehicle is all to
the good, though even the magic of electronics cannot
save the internal combustion engine from ultimate
extinction. Indeed, how far on the road towards fully
automated driving will we have journeyed before the
electric powered vehicle overtakes us? Commercial
interests are very reticent about the current state of
development in this exciting area, but there have been
some ominous (or rather, welcome) rumblings from
Detroit, of late. Perhaps the long awaited motoring
revolution is nearer than we think. F.E.B.
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THE simple control of power has for a long time
been desirable, but it was not until the introduc-

tion of thyristors, or silicon controlled rectifiers that
such control became convenient in the home con-
structor field.

The unit to be described here is capable of con-
trolling power levels of up to 1kW and makes use
of the "burst fire" system to achieve this. Any
attempt to control elements in excess of this rating
will result in damage to the controller.

Although the handling of greater power levels
might seem to be desirable, it should be borne in
mind that most heaters of a greater power output
have the facility of switching in and out 1kW at a
time. Thus fine control of I kW will cover most
situations; larger power handling would call for a
larger unit than that described here.

In order to understand the advantages of the
burst -fire system and why it is used in this controller,
a brief outline of the alternative method is given.
There are, of course, advantages and disadvantages
in both systems, as will be seen.

PHASE SHIFT CONTROL
DISADVANTAGES

The simplest form of control of power, using a
thyristor, is that known as "phase shift". Fig. 1

shows a typical waveform of load current controlled
in this way, where switch -on is delayed in each half -
cycle, so causing the power level, averaged over a
number of cycles, to be less than when no delay is
included. Variation of the length of the delay varies
the average power level.

Controllers based on the phase -shift principle have
been described previously in this magazine. While
they are quite satisfactory in enabling the power
level to be controlled, there are two disadvantages.

Since the current switch -on is sudden and is
repeated at the rate of 50Hz; a large level of radio
frequency is generated and careful screening and
filtering are called for if interference to radio and
television is to be avoided. Loads consisting of
motors, such as electric drills, tend to give much
lower levels of interference due to the inductance
of the windings acting as a built-in filter. In general,
the greater the power level being controlled, the
greater level of interference generated.

Distortion of the mains supply also occurs as can
be seen from Fig. 1, and large scale use of phase -
shift control at high power levels-say greater than
a few hundred watts-can give rise to difficulties.
The Electrical Supply Authorities accordingly dis-
courage the use -of phase -shift control for space
heaters.

BURST FIRE COMPARED
The burst -fire system causes very little or n

interference, even without filtering, and no dist
tion of the supply voltage occurs. This is beca
.complete half -cycles of current are permitted
flow to the load in controllable trains as in Fig. 2.
Alteration of the ratio of "on" time to "off" time,
while still maintaining complete half -cycles in the
power supplied to the load, varies the average out-
put power.

Switch on

Switch on

I I

iI I I I 1 Supply waveform

1.; P. , r ON
Pgior

Power ON

-Supply waveform

Fig. 1 (left). Phase shift control of thyristor load current.
Power supplied can be varied by altering switch -on point

Fig. 2 ( right). Current half cycles supplied to load with
burst fire control. Note that switch -on occurs at zero point

CHOICE OF PULSE PERIODS
The actual lengths of time employed for "on" and

"off" require choosing with care. Both periods
should not be too short, for if, for example, the
current period was to consist of two half -cycles, then
only a slight change in component values, due to
load or temperature changes, could alter this to
either one or three half -cycles. This represents a
large percentage change and smooth stable control
would-be impossible.

Conversely, too long a period of time in either
the "on" or "off" mode would permit a heater
element to alternately cool down and heat up. Con-
tinuous temperature cycling. of this kind might give
rise .to a shorter life for the element. In any case,
it is easily avoided, for with correct timing, the
thermal inertia of the element overcomes this.

The unit described here has been arranged to have
its output pulsed on and off once per second, that
is "on" time plus "off" time is, equal to about
1 second. As the ratio of "on" and "off" is varied,
to effect a change in average power supplied, this
time of 1 second remains virtually constant, due to
the circuit configuration employed.

Control of power from 10 per cent to 90 per cent
of full is possible; a by-pass switch (which may be
omitted if desired) enables full power to be supplied
when required.

ides smoo owe,:
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APPLICATIONS FOR THE BURST FIRE
CONTROLLER

From the foregoing it will readily be seen that
while the Burst Fire Controller is eminently suit-
able for control of heaters-such as electric fires,
aquaria heaters and photographic processing bath
heaters-it is not suitable for the dimming of lights,
nor the slowing of motor speeds.

However, as was noted earlier, phase -shift control
of electric motors is appropriate; the self suppression
of interference in motors and the generally lower
power levels present in lamp circuits avoid the diffi-
culties mentioned in that system.

Uses for the Burst Fire Controller involving lamps
is in those cases where flashing is required. Christ-
mas tree and similar displays are examples; perhaps
a cycling period of about 5 to 10 seconds would be
more suitable and possible modifications will be
given later.

Having thus outlined the need for burst fire
control, we can now turn to practical details.

240 V

AC

POWER

RECTIFIER

ZERO

CROSSING
DETECTOR

ASTABLE

MU LTI VI BRATOR

LOAD

THYRISTOR

TRIGGER

Fig. 3. Block diagram of controller

BLOCK DIAGRAM
In Fig. 3 is given the block diagram of the unit.

Here the astable multivibrator has an almost con-
stant frequency, but its on -off ratio can be altered.
The output of the multivibrator, together with infor-
mation from the zero crossing detector, is fed to the
AND gate, the output of which turns on the thyristor,
and so applies power to the load.

The incorporation of the AND gate in this way
ensures that switch -on of the thyristor occurs only
at the start of each mains half -cycle, so causing no
high frequency radiation.

CIRCUIT ACTION
Full circuit details are given in Fig. 4. In the

circuit diagram, transistors TR2 and TR3 form the
astable multivibrator, which has two points of
interest.

Potentiometer VR1 enables the on -off ratio of the
multivibrator to be changed but with a constant
repetition rate. This is because while varying
amounts of resistance can be included between each
base and the positive supply rail, the total amount
of such resistance is constant, one base circuit having
more resistance included as the other has less.

The inclusion of the diode D7 and resistor R9 to
supply rail, isolates the timing capacitor C6 from the
collector of TR3 so allowing the voltage at that
collector to rise sharply when the transistor ceases
to conduct. Consequently, a good square wave is
available for passing to the AND gate comprising
D8, D9 and R11.

ZERO CROSSING DETECTOR
The second input to the AND gate is derived from

the zero crossing detector circuitry.
Inspection of the ciccuit will show that the

upper side of C3 has D3 connected to negative
rail; similarly, C4 has D1 connected to the positive
rail. This means that the waveforms at the upper
sides of C3 and C4 are 90 degrees out of phase
with the waveform across D6, this acting as a posi-
tive clamp to the negative line and providing positive
half -cycles, as shown in Fig. 5.

These provide positive switching of TR1, so giving
positive signals, coinciding with zero mains cross-
ing, at the emitter of TR1.

The capacitors C3 and C4 are connected to the
mains, and so must withstand full mains potential.
For this reason, 750 volts should be considered the
minimum working voltage for these components,
with 1,000 volt working desirable.

GATE CONTROL
The AND gate comprising D8 and D9 controls

the switching of TR4. Suppose TR3, in one of its
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Fig. 4. Circuit diagram of controller

Fig. 5. Trains of voltage half -cycles that are applied to
the zero crossing detector via the input capacitors

Zero .
arassi

ov

OV

4.45

OV

; (0)

I I mains wave
shape

(k

(c)
L

Fig. 6 (a). Unidirectional half cycles at thyristor load, (b)
Rectified and much reduced voltages that appear at TRI
base. These are 90 degrees out of phase with the load
voltages, (c) Voltage waveshape at TR3 collector
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oscillations, is switched off, then the collector voltage
goes positive as in Fig. 6c. D8 is reverse biased and
does not conduct.

As stated, a train of positive voltages is being
continually applied to TR I base as in Fig. 6b. At
zero volts TR I does not conduct so that D9 is for-
ward biased and the voltage that appears at TR4
base is insufficient to turn it on. With the base
voltage at TR I increasing to a maximum this tran-
sistor is switched on and D9 is reverse biased.

With both diodes not conducting RII provides a
direct feed to TR4 base and this transistor is switched
on, so gating the thyristor at the zero crossing point
of the bridge rectifier supply as in Fig. 6a. When
TR3 turns on D8 conducts, and TR4 turns off and
the applied burst voltage to the load is terminated.

POWER SUPPLY
A low voltage d.c. supply is required to run the

control circuits and this is most conveniently done
by means of the diode bridge, DI -D4, followed by a
resistive dropper and Zener regulator, with capaci-
tive smoothing.

The thyristor employed to switch power to the
load can deal only with direct current so it is logical
to uprate the current capacity of the bridge rectifier
and use it to rectify the a.c. supply at each half -
cycle, and so feed the thyristor.

It follows that unidirectional current flows in the
load. This is no disadvantage with heaters and the
like, but it positively rules out any load involving a
transformer.

Heaters are the most likely load for this controller,
however, and they function just as well on d.c. as
on a.c.
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Fig. 7. Assembly and wiring layout of control board

BEWARE OF HIGH VOLTAGES
Practical construction raises some important safety

points and it would be as well to mention them first.
All parts of the circuitry are at high voltage, due

to direct connection to the mains and under no
circumstances should any part be handled directly
when live. Disconnect the unit from the mains
supply by un-plugging it when making any adjust-
ments or modifications to it.

Since most oscilloscopes are grounded via mains
earth at one input terminal, it is essential that any
waveform inspection is made through a 1 : 1 isolat-
ing transformer. Any direct oscilloscope connections
will certainly result in considerable damage to the
controller circuitry.

Where control of an electric fire is intended, avoid
low mark -space ratio settings of VR1, since short
period bursts of power are not sufficient to make a
I kW element glow. This could be dangerous to
children with inquisitive fingers who might think the
fire is off.

For insulation, the piece of Veroboard carrying
most of the components in Fig. 7 is secured by
means of 4B.A. nylon screws and nuts, with
nylon nuts used as insulated spacers. The heat
sinks themselves are earthed, although the com-
ponents they carry are of course at high potential,
with the appropriate insulation.

The need for care, when the cover of the box is
removed and the unit is connected to the mains,
cannot be too strongly emphasised. Of course, in
normal use, no danger should arise.

A strong die-cast box is used to house the con-
troller, and this should be earthed. Such boxes are
readily available, easy to drill and, rather important
in this case, provide good protection.

COMPONENTS .  
Resistors

RI 15k S2 6W wire wound
R2 390 S2 watt
R3 68k 12
R4 2.2kSZ
R5 2.2k
R6 I0ktZ

rt7 47k S2
R8 47k 12
R9 15k f2
RIO 10k SI
RI I 10k 1/
RI2 1200

All 10% watt except where otherwise stated

Potentiometers
VR I 250k n carbon linear

Capacitors
CI 40µF elect. I6V
C2 47t4F elect. 6V
C3, C4 I000pF 750V (2 off)
C5, C6 2.2µF elect. 6V (2 off)

Transistors
TR I-TR4 BC107 (4 off)

Diodes
DI -D4 BYZ I 2 (4 off)
D6 D9 IN914 (4 off)
D5 5 6V 400mW Zener

Thyristor
SCR I BTY79 400R

Switch
SI D.P.D.T. 5A contact rating

Miscellaneous
LPI-Mains neon, heat sinks and insulating mica

for rectifiers, nylon screws and nuts (4 B.A.).
Eight way insulated tag strip, I3A mains socket,
Die-cast box 7fin x 41 -in x 2fin.
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A high degree of polish can be imparted to the
box by rubbing with successively finer grades of
emery paper, followed by toothpaste (in lieu of
jewellers' rouge) and then metal polish. Alterna-
tively, a painted finish, obtained by making use of
one of the many spray aerosols on the market,
enables a choice of colour to be made.

MOUNTING THE RECTIFIERS
The four power rectifiers, DI to D4, and the

thyristor are mounted on heat sinks as shown in the
wiring diagram'of Fig. 8.

These sinks are earthed, and this can be done
because mica washers, with insulating bushes, are
employed on the diode and thyristor mounting studs
as in Fig. 9.

Each of the sinks is painted matt black, to assist
with heat dissipation, as are the inside surfaces of

the box. A light smear of silicon grease, if avail-
able, should be applied to the surfaces of the sinks
that joint with the box.

When fitting the washers, ensure that no burrs
are present that could puncture the mica insulation.
After fixing, check that the mica washers are still
insulating, with an ohmmeter.

FULL POWER SWITCHING
A mains voltage neon lamp across the load indi-

cates when power is actually being applied to it,
while the double pole change -over switch SI enables
full power to be applied direct to the load when
required.

This switch must be capable of handling the full
load current, and for this reason has a rating of 5A
or greater.

When wiring up, remember that all leads passing
load current can be called upon to carry 4A, so use

RI

etlz

Fig. 8. Component interwiring of the
controller 2718

CONTROLLER INTERVIIRING

Solder
tan

Mica
osher

Threaded
stud

PTFE
bush

Heat Sink

lake
washer

Metal
washer

Nut

Fig. 9. Insulator details for
mains rectifiers and thyristor
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wire of an appropriate rating. Leads such as those
running to the Veroboard can be of a lighter gauge.

When it has been ensured that all components and
connections have been made correctly, power can
be applied.

CHECK OUT
A voltmeter should be used to monitor the d.c.

voltages present-those given in Fig. 4 are with
respect to the thyristor cathode. At the collector
of TR3 the voltage will change as the multivibrator
oscillates, it depending on the setting of VR1.

A 100 watt lamp is a good load to check the
operation of the unit; it will easily be seen that
variation of the setting of VR1 results in a short
flash at intervals of about one per second at one end
of the range, with almost continuous light, punctu-
ated by short term extinguishing of the lamp, at the
other end. Settings of VR1 in between give smooth
control of average power.

After a few minutes, withdraw the plug of the
unit from the mains, and test the running tempera-
ture of the diodes and thyristor. With the 100 watt
load suggested, they should not be in any way warm
to the touch.

At this stage, it would be as well to ensure that
the zero crossing circuits and AND gate are working
correctly. To do this, disconnect one end of C3.
The lamp should continue to flash, but at reduced
brilliance. Disconnection of C4 also will give no
output at all.

The explanation for this is that with C3 removed,
only alternate half -cycles of the mains can be
switched through to the load. Removal of both C3
and C4 means that no pulses are fed to TR1 and,
with the AND gate working correctly, the output of
the multivibrator is unable to switch on the thyristor.

NO INTERFERENCE
Correct functioning of this part of the circuit is

essential if no interference is to be caused, for if the
thyristor could apply voltage to the load starting at

any time but zero crossing, the resultant sudden flow
of a large current would generate considerable r.f.
energy.

Switch off of load current at zero crossing is
automatic, for the current through the thyristor falls
to zero at the end of each half -cycle.

With C3 and C4 replaced and a larger load con-
nected, such as a 1kW fire, there will be a warming
of the heat sinks and the box at the higher power
settings. This is quite in order. It should be borne in
mind that about 30 watts is to be dissipated at the
highest setting, and in case this seems excessive,
remember that it is only 3 per cent of the total
power controlled.

At lower power settings, only slight warming
should occur.

Depending on the relative values of the capacitors
employed for C5 and C6-remember that electro-
lytics have a wide tolerance-it will be found that
average power levels of from 10 per cent to 90 per
cent of full power can be delivered.

SUBSTITUTE COMPONENTS
The question of substitute components will no

doubt arise in connection with the Burst Fire Con-
troller.

The transistors specified are BCI07, but in fact
unmarked npn transistors, quoted as being "similar
to BC107" worked well, provided those found to be
leaky or of low gain were not used.

As for the diodes D6 to D9, germanium or silicon
devices can be used, although D8 and D9 should
be of a similar type.

employed in the prototype was' a
Mullard BTY79-400R; a BT102-500R also func-
tioned satisfactorily. Unmarked thyristors, of a
sufficiently high current rating may require more
gate current than this circuit can generate and con-
sequently may not prove to be suitable.

The power diodes are type BYZ12, with cathode
stud. Alternatives, provided that they are at least
of 400 volt 4A rating, but preferably of a some-
what higher current carrying capability, can be
employed.

FLASHING DISPLAYS
As already described, the repetition rate is about

one burst per second. An increase in the value of
C5 and C6 to say, 4.7/4F, or 6.8/IF will slow down
the rate of flashing to a suitable rate, while unequal
values of these capacitors will enable the relative
lengths of "on" and "off" time to be varied over a
very wide range, particularly useful for lamp flashing
displays.

Should the use of the Burst Fire Controller be
confined to such uses, with upper power limits of,
say, 200 watts, then some economies in the con-
struction can be made. A 3A thyristor, on a smaller
heat sink, and 1 A wire ended rectifiers should enable
the unit to be constructed in a smaller die-cast box,
so making a very compact unit.

Apart from the obvious use of controlling room
heaters, constructors may find the Controller useful
to run a soldering iron, when on stand-by, at a
reduced temperature, with switching to full power
for actual soldering. These will increase the life of
the iron bit. Other uses will doubtless occur to the
home experimenter.
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MICROWAVE frequencies occupy that part of the
spectrum where the circuitry used is compar-

able in size to the wavelength. In practice this usually
means frequencies from 1GHz to 100GHz or
possibly higher. Originally exploited for radar at
the beginning of World War II, microwaves now
have a multitude of applications.

The wide bandwidths possible are utilised in com-
munications, both overland and by satellite. Micro-
waves form a valuable research tool for performing
various physical measurements and the use of high
power microwaves is now being applied to cooking.

Until comparatively recent times microwave elec-
tronics has been largely the domain of thermionic
devices. Within the last decade however a host of
microwave semiconductor components have become
available. Many of these, because of their simplicity
and low power consumption compared to thermionic
devices, are stimulating new applications for micro-
waves not previously considered practical.

POINT CONTACT
In the earlydevelopment work on radar principles,

a sensitive detector was required for the receiver
to respond to the high frequencies being used. The

WHISKER SUPPORT

WHISKER

SEMICONDUCTOR
WAFER

SEMICONDUCTOR
SUPPORT

END CAP

CERAMIC
INSULATION

END CAP

1/4 AP ROX

Fig. I. Construction of a modern point contact
mixer diode

technique adopted was to use a point contact diode
either as a detector or as a mixer in a superhet
receiver.

The diodes used were really a refined form of the
simple cat's whisker semiconductor rectifier used in
early radio receivers. The form of construction is
shown in Fig. 1. The noise figures obtained were poor
by modern standards but sufficed for the purpose.
No basic change in technology took place for many
years although a steady improvement in materials
and techniques brought about improvements in
noise performance (Fig. 2).

Although still widely used today the point contact
diode remained the only semiconductor element
available to microwave engineers for nearly two
decades. In the early 1960s, however, the gathering
pace of semiconductor technology began to have
application in the microwave area. One of the first
of these devices was the variable capacitance diode
or varactor.

VARACTOR DIODES
The varactor diode depends on the phenomenon

of capacitance change under varying reverse bias
due to the variation in the width of the depletion
region in a pn junction. See Fig. 3.
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Fig. 2. Improvement in the noise figures of mixer diodes
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The capacitance voltage relationship is C cc V -
The value of n depends on the impurity profiles in
the pn junction. It is typically 0.5 (as shown in
Fig. 3) but the important point is that the relation-
ship is non-linear.

The junction capacitance of a microwave varaotor
is normally specified at V = 6V and .might be
from 0.2pF to 20pF, depending on the application.
Various methods are used for fabricating pn junc-
tion varactors, two important ones being shown in
Fig. 4.

The diodes are usually made with silicon although
gallium arsenide is used for some special applica-
tions. The manufacturing problem is to define the
required area of diffused pn junction since this affects
the capacitance value.

In the case of the mesa diode this is done by
etching away the unwanted area. In the case of
the planar diode areas are defined by making holes
in the oxide window of required size prior to diffu-
sion. The holes are made by photolithography and
the whole process is similar to that used for making
planar transistors.

The advantage with planar construction is that a
large number of diodes may be fabricated with one
series of operations. When the varactor chip is made
it must be mounted in an envelope suitable for use
at microwave frequencies.

The varactor diode has numerous applications,
not all of them confined to microwaves. Clearly it
may be used as a circuit tuning element which is
voltage controlled. In this respect it is used for tuning
microwave oscillators, T.V. tuners, automatic fre-
quency control systems and so on.

The other applications of the varactor depend on
the fact that it is a non-linear circuit element whose
response to a large signal differs from that of a
small one. The change of impedance at high signal
levels may be applied to limiter type circuits.

Under conditions of high signal level the varactor
will generate harmonics. If resonant circuits are
coupled, tuned to the harmonic frequencies, sub-
stantial amounts of power may be extracted at the
higher frequency. Using the second or third har-
monic, a chain of varactor multipliers may be built
up capable of giving powers in the order of 1-2 watts
at 8GHz (see Fig. 5).

Of course, losses are present in this system both
in the circuits and the varactors and a great deal
more power must be supplied at the lower fre-
quencies from, say, power transistors. However it is
a useful technique for generating power with solid
state devices and is widely used in communications
transmitters. Obtainable output powers are shown in
Fig. 6.

SCHOTTKY BARRIER DIODES
Another new type of microwave diode to appear

in recent years is the Schottky barrier diode. Basically
a Schottky barrier is a junction diode with the junc-
tion formed between the semiconductor and a metal
contact rather than between dissimilar semiconductor
materials, as in the case of an ordinary pn diode.

The construction of a Schottky diode is shown in
Fig. 7. The manufacturing processes used are very
similar to those for planar diodes and many of the
same advantages accrue, for example the uniformity
arising from making a large number of diodes with
a single process.
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Fig. 3. Relationship of capacitance with
voltage C oc V-"
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Fig. 4. Construction of (left) Mesa and (right) planar pn
diodes. The chips are typically 0.25mm 0.25mm
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Fig. 7. Construction of Schottky
barrier diode. The metal junction
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The Schottky diode has the advantage that
minority carrier storage effects (present in normal
pn junction diodes) cannot take place. These limit
the switching speed and hence rectification efficiency
and are the main reason why pn diodes are not
suitable for detection or mixing of microwave
frequencies.

Thus Schottky diodes are finding application as
microwave mixer diodes and have noise figures equal
to the best point contact diodes. They are also
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50-
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0.5
1

Fig. 8. Voltage/current characteristic of the Schottky
barrier diode (dotted) compared with that of a
point contact diode
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Fig. 9. Variable resistance character-
istic of a pin diode
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Fig. 10. Construction of a Gunn diode

TRANSIT TIME

TIME

Fig. II. Current/time waveform in a Gunn diode

mechanically more robust and have several other
advantages so that in time they are likely to displace
the long standing point contact microwave diode.
The absence of minority carrier storage also makes
the Schottky diode useful in high speed switching
circuitry. The d.c. characteristics of silicon point
contact and Schottky diodes are compared in Fig. 8.

THE PIN DIODE
Another new and very useful device is the pin

diode. These consist of a pn silicon junction with a
layer of intrinsic or high sensitivity silicon between
the p and n regions. When forward biased the pin
diode behaves as a resistance from d.c. to micro-
wave frequences. The value of the resistance depends
on the forward current (see Fig. 9). Under reverse
bias the resistance is very high.

Thus the pin diode may be used as an electrically
variable resistance or attenuator. It uses at micro-
wave frequencies are for switching and modulating
microwave signals as well as an electrically variable
attenuator. It can perform switching in a few nano-
seconds and handle peak powers of hundreds of
watts.

GUNN DIODE
The Gunn diode is one of the most important

forms of a new family of microwave semiconductors
which are used for directly generating microwave
power from d.c. In view of their simplicity of
operation and simple power supply requirements,
Gunn diodes present an attractive alternative to the
klystron valve.

The Gunn diode requires a power supply of a
few volts d.c. which can be obtained from a battery
as opposed to the reflex klystron which requires
(typically) -150V d.c. for the reflector, +300V
for the resonator, and 6.3V for the heater. At pre-
sent Gunn diodes are rather expensive but already
a Gunn diode transmitter with its battery can cost
less than a klystron with its special power supply.
Gunn diodes are available which can give up to
100mW of output power.

Gunn diodes are already being used in "mini -
radar" systems for small boats, in burglar alarms,
for counting, for measuring the speed of road traffic,
and for many other applications where small size,
simplicity of design and portability are important.
Although simple in operation the mechanism of the
Gunn diode requires some explanation.

The device is named after J. B. Gunn who dis-
covered the phenomenon now called the "Gunn
Effect" at the Watson Research Centre of I.B.M.
in 1963.

GUNN DIODE CONSTRUCTION
Gunn diodes contain a tiny wafer of n -type gal-

lium arsenide of thickness about 100µrn mounted in
a standard microwave diode encapsulation. The faces
of the wafer constitute the two electrodes of the
device, Fig. 10.

The wafer consists of a thin active layer of n -type
gallium arsenide grown on a low resistivity substrate
of the same material. The substrate is bonded to the
anode terminal of the encapsulation and the other
face of the wafer has an evaporated cathode contact
connected by a bonded gold wire.

The Gunn diode has two terminals called the
cathode and the anode. However, it is misleading to
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'utput Power: British rating, 40 watts peak,
continuous.

present

the

HY40
for perfection

in stereo

20 watts R MS

Load Impedance: 8-16 ohms

Input Impedance: 22Kri at 1 KHz.

Voltage Gain: at 1 KHz 30 dB.

Frequency Response: 5Hz to 60 KHz ± 1dB.

Total Distortion: less than 1% (typical 0-1%) at all output
powers.

Supply Voltage: 45 or ± 22.5 volts.

Price: including comprehensive manual and P.C. board,
Mono £198. Stereo £7.96. All post free.

Twc HY40's each vvith five inexpensve extra components
require only the addition of a sirrple power supply and
tone network to produce a Hi-Fi stereo amplifier of
excellent quality for modest cost.
The FREE MANUAL supplied with each HY40 gives clear
'easy -build" instructions for a suitable power supply and
lone retwork ;riccroorating Volume, Bass, Treble and
Balance controls, together with inputs for Ceramic and
Magnetic Pick-uosr Tape, Tuner and Auxiliary Functions.
Internally the I-1140 is based on convectional and proven
circuit techniques developed over recent years and will
prove ideal not only for Hi-Fi but also for public address,
organs, groups, etc.
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THIS MONTH'S NEW BARGAINS
TO8 Heat Sink. Suitable for most power tran-
sistors 0e26, etc. This Is aluminium. anodised
black for maximum heat dissipation. Supplied
complete with mica disc and insulation bushes.
Price 10p each or 10 for 201. Size approx. x
21in.
12 Volt 500 Y.A. Mains Transformers. Miniature
type now available, price blip each or 10 for U.
I Core Flen. New Colours. (Brown for live, blue
for neutral, yellow/green for earth.) This is
completely p.v.c. covered and ribbed, virtually
non-kinkable. Suitable for washing machine,
(without heaters) and all portable tools, lawn
mowers, etc. Conductor size 23/36. 11 per dozen
yards or 110 per 100yd coil.
MOTOR by A.E.I. 1/20 hp, 1,273 r.p.m. Self-
starting for normal a.c. mains,  well made
enclosed motor with standard 3/16in dia. shaft
lin long. Suitable for light power operation.
Continuous rating. 1140 plus 20p post.
Instrument Motor by Evershed. Hysteresis motor
-makers type No. FEX25-0030-this Is a
capacitor 'tart 'ardor for 110V a.c. working
double ended shaft -13.60 phi. 20p post and
insurance.
Cut and Prepared b Core Leads. 2yde long, p.v.c.
covered and ribbed, virtually non-kinkable 23/36
conductors. Ohl colour scheme, Sp each, 10 for
70p. New colour 'theme 15p each or 10 for 1146.

Hearing Aid Amplifier, (Ex behind ear deaf aide).
3 transistors on tiny P.C. board with volume
control -whole thing about only halt ae big as
Oxo cube. 11.76 or with sub -miniature micro-
phone and L.S. attached 13.50.

Totally Enclosed Mains Transformers n ith
Primary for normal 230/240 30Hz mains and
secondary rated at 4A 80V tapped at 75V and 70V.
This Is a very well made transformer totally
enclosed in metal case. Size 41in x 3:in x 61in
high. Made to be mounted above rhombi with
terminations all on bottom. 18.50 each plus 65p
post.

8 AMP Varian'. 0 -260V -panel mounting type -
eaunueeti equipment, fully guaranteed. 110
each. Carriage: England II; Wales and
Scotland: 11.30.

Wafer Switches. Standard Size (11 wafer) built to
Poet Office spec. goal contacts and generally
very reliable. 9 pole 3 -way on 3 wafers, We-
ld for 14. ditto 2 pole 3 -way, 203-10 for 21.847.

P.C. Edge Connector. 18 contact switch with 2
mounting/earthing lugs -1100 each, 10 for 12.70.
Pointer Knobs. Bulgin bras. insert type ref. No.
K.337, black with white line down pointer
grub screw fixing, Op each -10 for 453.
lack-flockbt Bulgin. Catalogue No. J14. This le a
standard size panel mounting jack, with two
leaf contact circuit switches incorporated. Makers
recoffiffiended price 41p. Our price SOp or 10
for -1210.

Miniature Wafer Switch, 1 Pole 8 -Way. This has a
short spindle and is therefore suitable only for
mounting through a metal panel. Price 12p or
10 for 11.08.
24 -Way Notary ilwikh. Single pole. 1115;
double pole, 1145.
Double pole. Double Throw Toggle Switch.
Suitable for mains voltage anti up to 10A. 159
or 10 for E185.
Pre -Recorded Tapes. Very Special Offer. Regular
speed (31 1.p.s.) Mono tape recordings of popular
long playing record,. Each tape plays for approx-
imately 13 minutes per track. These are on Sin
spools but can bully be joined together to make a
long tape for background music. We are offering
these at less than 4 of the regular price.
Classical Recordings Offer. 32 recording. all
popular pieces,'"Pomp and Circumstance Marches"
"Nutcracker Suite" and other., all by famous
composers. Total of 32 different recordings
(giving a playing time of approx. 16 Tours).
Price 120.
Popular Recordings Offer. 36 recordings of
popular filmic by Frank Sinatra, Dean Martin,
1.718 Richards, Nat King Cole, etc. (giving a total
time of approx. 18 hours). Price SU.
Miniature Switch. 1 pole 6 way-Eutinused
equipment, 6p each, 10 for 64p.
Battery Model, Balfour Auto -changer. As mains
model but for 241' operation also these are new
ex -factory stock, not returned export. Less
cartridge, U each plus 50p post and insurance.
Waterproof Ploodlampe. Made by G.E.C.
take up to 500W lamp -ideal for garden lighting.
etc. Price U each Om 6.1p carriage.

CAR ELECTRIC PLUG
Fits in place of cigarette lighter.
Useful method for making 
quick connection into the car
electrical system. Up each or
10 for 18.42.

ROCKER SWITCH
130 self -fixing into an oblong hole,
size approximately lin x :In Ip each,
10 for 643.

MAINS RELAY BARGAIN
Special this month are mills single,
double and treble pole changeover.
relays. Contacts rated at 13A.
Operating coil wound for NOW
a.c. Good British make Unused.
Size approx. 11in x lin. Open

construction.
single pole 26p each 10 for 1225
Treble pole 40p each 10 for 18 60

HORSTMANN "TIME AND SET" SWITCH

E'

(A 15A Switch) Just the thing if you want to come home
to a warm house without it coating you a fortune. You can
delay the ewtch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to give

' a boost period of up to 9 hours. Equally suitable to control
processing. Regular price probably around L.I. Special snip
price 4140 p. 0 in, 23p.

OUT OF SEASON BARGAIN
TANGENTIAL HEATERS

k'''''---......._...........
Once again we are able to make a special bargain
offer of these very popular heating units.
Tangential heaters although brought out a few
years ago are still the latest and best type as
nothing has yet been made which could be
called an Improvement on them. The Tan-
gential unit is still the only one used In good
quality heaters made by Hoover, G.E.C. and
all the famous names. The unit comprises quiet
running a.c. induction motor with special bear-

ings, the tangential impeller and a 2 section heater element which allows
switching half and full heat In the case of the 2 kW and one -third -two-
thirds and full heat In the case of the 3 kW. These heaters are also fitted
with  safety cutout to cut the heaters should the impeller stop or the air
Bow be impeded. They are free standing and need only the simplest of
cases, even a wooden cabinet is suitable or the plinth of the kitchen
cabinet. Lots of customers mimed our special Summer offer of these heaters
last year so order early. 200/240 2 kW model 1860. 200/240 3 kW model
13.50. Control switch heaters only 25p or two -heat, cold -blow and off 85p.
Postage and insurance 93p on heaters.

AMPLIFIER MAINS TRANSFORMER
30V 15A. Upright mounting with fixing brackets
and metal shrouds to contain magnetic field,
30 c/s primary, tapped 100V, 117W, 210V, 230V
and 250V. 2 secondaries, one NY 1)A, other 6V
IA for pilot light, etc. 41.95, postage 30p.

THIS MONTH'S SNIP

LIGHT DIMMER
For any lamp up to 200W. Mounted on switch plate to
fit In place of standard switch. Virtually no radio Inter-
ference. Price 1198 plus 20p post & Ins.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be
amazingly efficient and reliable was first
described in the Wireless World about a year
ago. We can supply kit of parts for
improved and even more efficient version,
price 14.96 + 30p post. When ordering

please .t ate whether h r punitive or negative systems.

STANDARD WAFER SWITCHES
Standard size 11 wafer -silver-plated 3 -amp contact,
standard 1' spindle 2' long -with locking washer and nut.

No. of 2 ;1 4 5 6 8 9 10 12
Poles way way way way way way way way
1 pole 40p 40p 40p 40p 40p 40p 40p 40p 40p
2 poles 40p 40p 40p 40p 40p 40p 40p 709 70p
3 poles 409 409 40p 40p 70p 70p 70p 959 95p
4 poles 40p 40p 40y 70p 70p 70p 70p 1140 £1.20

poles 40p 40p 70p 709 95p 95p Sip 11.45 £1.45
6 poles 40p 70p 70p 70p 95p 95p 95p 11.70 £1.70
7 poles 70p 7003 70p 95p 11.20 21.20 21.20 11.95 £1.95
8 poles 70p 70p 70p 95p 11.20 £1.20 21.20 12.20 1240
9 poles 70p 70p 95p 959 11.45 £1.45 11.45 12.45 1245

10 poles 70p 70p 95p 1110 1145 11.45 11.45 22.70 12.70
11 poles 70p 95p 95p 21.20 11.70 21.70 21.70 12.95 12.95
12 poles 70p 959 95p 21.20 21.70 11.70 11.70 1340 13.20

INSTRUMENT SWITCHES
Precision made with diecast indexing mechanism
Pull length lin spindle SA and silver plated
contacts. Range except for 9 way is as standard
wafer switches. Prices obviously higher. For
SOp read 60p, for 70p read 11, for 93p read 11.40, for 11.20 read 11.80, for
11.43 read 1240. Note also 2 way types available up to 36 poles. 3 way
30 poles, 4 way 24 poles, 5 way 19 poles, but 10 and 12 way only available
up to 6 poles.

3 STAGE PERMEABILITY TUNER
This Tuner is a precision instrument made for the famous
Radlontobile Car Radio. It 19 a medium wave tuner (but set of
longwave coils available as an extra if required with a frequency
coverage 1820kHz-325kHz and intended to operate with an I.F.
value of 470kHz. 'Extremely compact (size only 21 X 2 X lin
thick) with reduction gear for One tuning. With circuit of front
end imitable for car radio or as a general purpose tuner for use
with Amplifier. 65p.

ELECTRIC CLOCK WITH 2S AMP SWITCH
Made by Smith's, these units are. as fitted to many top quality
cookers to control the oven. The clock Is mains driven and
frequency controlled so it Is extremely accurate. The two small
dials enable switch on and off times to be accurately set. Ideal
for switching on tape recorders. Offered at onlg, a fraction of
the regular price -new and unused only 1244, lose than the
aloe of the clock alone -post and insurance 13p.

DISTRIBUTION PANELS
Just what you need fur work bench or lab.
4 x 13A sockets in metal box to take standard
13A fused plugs and on/off switch with neon
warning light. Supplied complete with 7ft of heavy cable. Wired up ready to
work. 1245 less plug, 1240 with fitted 13.4 plug; 6266 with fitted plug
phis Lip P. & 1.

Where postage le not stated then orders
over 13 are post free. Below 33 add 20p.
Semiconductors add Sp post. Over £1 post
free. S.A.E. with enquiries please.

MAINS OPERATED
SOLENOIDS

Model 772 -small but power-
ful lin pull-approx. size
11 x 11 x lfin 60p.
Model 400/1 lin pull. Size
21 x 2 x liin 75p.
Model MO 11in pull. Size
3 x 21 X 25In 1140 plus
20p post and Ins.

XEE I es, relays and moat parts
available. Send for list

MAINS
CONNECTOR
A quick way to connect
equipment to the mains
safety and firmly -L, N,
and E, coded to new
colour scheme; discon-
nection by plugs prevents
accidental switching on;
has socket, which allow
insertibn of meter without disconnection; cable
inlets firmly hold one hair wire on up to four
7.029 cable,. Up each.

MINIATURE
WAFER SWITCHES

2 pole, 2 way -4 pole, 2 way -9 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 189.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Self-regulating
temperature control. 60p post free.

COMPUTER TAPE
2,400ft of the Best Magnetic Tape
money can buy -users claim good
result.. with Video and sound. lin
wide 1146 plus 93p post and
Insurance, with caasette. lin wide
11.86 plus 30p poet and insurance with cassette.
lin wide 11 plus 25p poet and ineunuice with
cassette. Spare spools and caseettes-lin Al,
;In 853, bin 76p each plum 20p post and insurance.

BALANCED ARMATURE UNITS
These capsules are If in dia. and in thick. They
will operate as  microphone or loudspeaker so
can be used In Intercom and similar circuits. UP,
10 for NE

MULTI -SPEED MOTOR
Replacement In many well-known
food mixers. Six speeds are available
300, 850 and 1,100 r.p.m. from either
or both of the nylon sockets (where
the beaters of the food mixers norm-
ally go) and 8,000, 12,000 and 15,300
r.p.m. (ideal polishing speeds) from
the main drive shaft. This drive shaft le lin dia.
and approximately lin long. A further point
about this motor Is that being 230/240V a.c.-d.c.
series wound its speed may be further controlled
with the use of our Thyristor controller. This is a
very powerful and useful motor size approx. bin
dia. x 51n long, mains 230/240V. Price 88p plus
23p postage and insurance. 12 or more post free.

MAINS OPERATED CONTACTOR
220/240V 50 cycle solenoid
with laminated core so very
silent in operation. Claw 4
circuits each rated at 10A.
Extremely well made by a
German Electrical Company.
Overall size 21 X 2 x 2M.
21 each.

QUICK CUPPA
Mini Immersion Heater, 330W,
200/240V. Bolls full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside for
tea, baby's food. etc. !VW poet
and insurance 14p. 12V car model
also available same price. Jug
heater 11.50 plus' p. h p. 14p.

TREASURE TRACER
Complete Kit (except wooden

battens) to make the metal
detector as described

editorially in Practical
Wireless, August Maur.

12.50 plus 20p post and
insurance.

A New Service to Readers. A bulletin bringing
news of new lines, special snips and "too few to
advertise" lines will be posted to subscribers
during first week of each month. The bulletin
will be called "-Advance Advert News" and the
Subscription is 60p per year. Subscribers will
also receive our completed 1971 catalogue when
this is published.

J. BULL (ELECTRICAL) LTD.
Dept. P.E. 7, Park Street, Croydon CRO IYD
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think of it as a diode as it has no pn junction and
cannot be used for rectification. When a few volts
d.c. are applied to make the anode positive with
respect to the cathode, the current which flows is
d.c. with superimposed pulses as illustrated in
Fig. 11.

In the case of a diode designed to work at 10GHz,
the current pulses occur at 10-10 second intervals and
can be used to induce oscillations in a cavity or
waveguide resonator.

GUNN EFFECT
The Gunn effect is caused by high field regions

called "domains" passing between the cathode and
the anode. When the supply is connected a high field
domain builds up at the cathode and drifts rapidly
through the crystal to the anode. As the domain
reaches the anode, a new domain forms at the
cathode.

The transit time of the domains through the active
layer determines the frequency of the pulses. The
velocity of the domains has been measured experi-
mentally and is known to be about lOnktm/s and so
a frequency of 10GHz (A = 3cm) is obtained with
a 10,um thickness.

As is well known, in the energy band diagram for
semiconductor materials the valence and conduction
bands are separated by an energy gap called the
"forbidden gap". Electrons can be excited from the
valence band to the conduction band by the applica-
tion of energy, for example by heating the crystal or
by the addition of donor atoms. However, this well-
known concept does not explain the Gunn effect.

To explain the effect we must look more closely
at the conduction band. This can in fact be divided
into two regions-the normal conduction band and
a higher energy "satellite" band. In the satellite band
the effective mass of the electrons is higher and their
mobility lower than in the normal conduction band,
Fig. 12.

In n -type gallium arsenide the majority of the
conduction band electrons can be excited into the
satellite band by the application of a field of about
350V/mm. As this critical field is reached the elec-
trons in the crystal become heavier and slow down.

This reduction in average velocity results, in a
negative resistance characteristic. For this phenom-
enon to occur, the energy gap between the normal
conduction and satellite bands must be considerably
smaller than the forbidden gap between valence and
conduction bands, otherwise the application of the
critical field would result in the transfer of electrons
across the forbidden gap, and an increase rather than
a decrease in the average velocity would result. Only
a few known materials, notably gallium arsenide and
gallium phosphide, have a suitable band structure.

ELECTRON MOBILITY
In an ordinary conductor under normal conditions

the electron velocity increases linearly with the
applied field (Ohm's law). In n -type gallium arsenide,
however, the average velocity increases at first
linearly with the field, Fig. 13 A to B and then, as
the critical field of 350V/mm is reached and elec-
trons begin to move into the low mobility satellite
band, the average velocity begins to fall (point B).
Eventually, as the field continues to increase and
all the available electrons have moved into the
satellite band, the velocity increases linearly again
(C to D).

Clearly the region BC is one of negative resistance.
However, the result of applying such a bias field
to the wafer is not the same as for conventional
negative resistance devices.

In practice the wafer is biased in the negative
differential resistance region above the threshold
value of 350V /mm. Many of the electrons coming
into the crystal at the cathode are excited to the
lower mobility satellite band and slow down. The
situation where two types of carrier exist simul-
taneously is unstable and the lighter electrons flow
away leaving a concentration of heavy ones behind.

It follows that there is a local increase in the field
since, in the negative resistance region BC, a fall
in average velocity is associated with an increase in
field. Moreover the effect is cumulative since an
increase in the field causes a further decrease in
average velocity.

Hence a high field E builds up at the cathode
whereas the field throughout the rest of the crystal
falls to a low value E,,. The high field domain
(E11) drifts rapidly across the wafer to the anode.

I

LOW MASS
HIGH MOBILITY

ENERGY

0.36eV

HIGH MASS
LOW MOBILITY

k

Fig. 12. Energy band diagram for gallium arsenide

Ea 350V I mm Eb

ELECTRIC FIELD

Fig. 13. Current density electric field characteristic of
an n -type gallium arsenide diode
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FREQUENCY (GHz)

Fig. 14. Tuning characteristic for a
Gunn oscillator
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GUNN DIODE

COUPLING LOOP FOR OUTPUT llllllllllll TUNING SCREW

Fig. IS. Sectional view of a coaxial cavity Gunn
oscillator

As the domain reaches the anode the bias supply
again causes the field at the cathode to exceed the
threshold of 350V /mm and a new domain is estab-
lished. The action repeats continuously.

CHARACTERISTICS OF GUNN DIODES
From the above explanation of the Gunn Effect

it is apparent that the frequency of oscillation
depends on the thickness of the active layer of gal-
lium arsenide 10,am at 10GHz). Whilst this is true.
the device must be used in a cavity and the effect of
the r.f. voltage in the cavity is to modify the transit
time of the current pulses through the diode.

In practice it is found that a Gunn diode oscillator
may be tuned up to one octave by tuning the cavity.
Maximum power output occurs at or near the "nor-
mal" transit time frequency however (Fig. 14).
Cavities may be constructed in either coaxial or
waveguide form. A simple coaxial cavity is shown in
Fig. 15.

By introducing a varactor diode into the cavity
electronic tuning of the Gunn oscillator is possible
up to a few per cent by varying the d.c. bias applied
to the varactor. Such a combination of Gunn diode,
cavity and varactor form a solid state equivalent of
the klystron with the inherent advantages of modest
power supply requirements and solid state
reliability.

Gunn diodes are now commercially available from
4GHz to nearly 40GHz with power outputs from
a few milliwatts to 100 milliwatts. Apart from being
used in the traditional forms of microwave equip-
ment the Gunn diode is already opening new fields
of application for microwaves as mentioned above.
Although the diodes are currently somewhat expen-
sive for amateur construction projects the possi-
bilities are many.

FUTURE FOR MICROWAVE
SEMICONDUCTORS

So much innovation has occurred in this field
during the last 10 years that it seems unlikely to be
repeated in the 1970s. Although other new forms of
device may be introduced there is bound to be an
overriding trend to lower cost microwave semicon-
ductors stimulating new microwave applications.

One way of producing cheaper microwave circuits
is to eliminate the traditional "plumbing" required
and stibstitute a thin film circuit. Transmission line
components may be deposited onto a thin film sub-
strate and microwave semiconductors bonded to this
in chip form.

Already being introduced to professional systems,
this technique is likely to have considerable impact
in microwave applications in the years to come. *

Andi]
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HERE are many situations in both recreational
I pursuits and in engineering, where it is necessary

to measure a time interval to one -tenth of a second
without employing expensive and complex equip-
ment. The suggested design in this article gives a
direct digital reading with tenths of a second and
keeps the cost to a reasonably small figure.

MEASUREMENT READOUT
In most digital timers, the designs are based on the

accurate generation of a basic frequency; then, with
suitable gating circuits, the counting of the number
of cycles passed whilst the gate is open. The
accuracy of these timers is therefore mainly depen-
dent on the frequency generator.

Although some of the cost is determined by the
frequency generator accuracy, the major proportion
of the cost is usually involved in the readout system.
An inexpensive digital readout device is the electro-
magnetic counter, several versions being readily
available on the surplus market.

The use of this counter does place a limitation on
the smallest measurable time interval and hence the
number of decimal figures, since the maximum speed
of operation is 10Hz. Accepting this limitation
allows an inexpensive design based on a minimum
time measurement of 0.1 second to be constructed.

Fig. 1 shows the system block diagram. A simple
astable or multivibrator circuit generates a square
wave of 10Hz. When the gate is opened this
square wave supply drives the counter at the same
speed. If the gate is held open for 10.8 seconds, the
counter will have counted 10 units for each second,
i.e. a reading of 108. Marking in the decimal point
gives a direct readout of 10.8 seconds.

DRIVE CIRCUIT
The multivibrator circuit is given in Fig. 2. The

transistors can be any germanium types such as
0071 or 0072. Potentiometer VR1 controls the
frequency of oscillation, and the square wave
generated may be taken from the collector of either
TR1 or TR2.

Fig. 3 shows a suitable drive circuit for the
counter. The additional relay is necessary since the
majority of low voltage counters available on
the surplus market take currents that are too high
for the 0072.

If it is required to eliminate the additional counter
battery and relay, then it is often possible to remove
the counter coil and replace it with a more suitable
coil taken from a Post Office 600 type relay, as was
done in the prototype.

CALIBRATION
The unit should be calibrated with the multivibra-

tor driving the counter, so that any loading pre-
sented by the relay/counter unit is accounted for.
This may be achieved by comparing the collector
voltage waveform with that of a signal generator,
producing a signal of 10Hz, on a double beam
oscilloscope, or a direct reading frequency meter.

An alternative method is to measure the time
taken for the counter reading to change from, say
0 to 3,000 (which should take five minutes) with a
stop watch. In this case an accuracy of at least 6
counts in 3,000, i.e. 0.2% or better should be
obtainable.

TRANSISTOR

MULTIVIBRATOR

5.11.0.12z

10.8s

JZ
gating signal

GATE
'111...1111

(loess)

COUNTER

0 0 B

Fig. 1. Block diagram of the basic timing system

F'g. 2. Multivibrator oscillator used for providing clock
pulses

RLAI Counter

Fig. 3. Relay driver for operating the counter readout

isr
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R5 microswitch
-1EIV

IEIV to
Flip -Flop BY?

BY3

OV

Fig. 4a. Multivibrator system using a microswitch to gate
the clock pulses to the driver. The circuit for the multi -
vibrator is in Fig. 2 and the relay driver in Fig. 3

COMPONENTS .

MULTIVIBRATOR AND RELAY
DRIVER (Fig. 4a)

Resistors
RI lki2
R2 5-6ki2
R3 5.61(52
R4 1k51
R5 2712
All 10" kW carbon

Potentiometer
VRI 2ki2 linear preset spindle type

Capacitors
CI, C2, C3 IOILF elect. I 5V (3 off)

Transistors
TR I , TR2 0071 (2 off)
TR3 0072

Diode
DI 0A81

Relay
RLA 18552, 6V operate

Batteries
BYI Battery to operate counter
BY2, BY3 9V type PP9 (2 off)

Switches
SI Single pole on/off toggle switch
S2 Single pole on/off microswitch

Miscellaneous
Digital Counter (ex-G.P.O. telephone charge
meter) (see text)
Veroboard, 0.15in matrix, 12 copper strips by

38 holes for whole project

R6 -18V

PHOTO

LSENSITIVI117

Fig. 4d. An improved stop start light sensitive circuit In
the form of a flip-flop. Relay RLD I is used in place of 52
in Fig. 4a

COMPONENTS . . .

LIGHT-SENSITIVE FLIP-FLOP
(Fig. 4d)

Resistors
R9 11(52 R13 56i<52
RIO 331(52 R14 I ki2
R11 561(52 RI5 lki2
R12 331(52 R I 6 10012
All 10%, kW carbon

Potentiometer
VR5 21<12 linear preset spindle type

Capacitors
C4, C5 0.01µF

Transistors
TR6, TR7 0072 (2 off)

Diodes
D4, D5, D6 0A81 (3 off)

Relay
RLD 70052, 12V operate

Light sensitive cells
X4, X5 ORP12 light dependent resistors 2 off)
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1 2 3 4 5

X5 0 0 0 0
A 0 0
Co

RLD COIL D
& SI

PLO

COIL
BY 3
-we

X4

RLD1.0.44
COIL

6 7 8 9 10 II 12

0 0 0 0 0  0
13 14 15 16

0 0 0

x5

54

Fig. 5. Complete multi -function timer in-
corporating the circuits given in Figs. 2, 3, 4a, 4d

17 18 t9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36 37 38

06

D5 b o 0 o b 0 0 0

00o000000000000
R14

0 0 0 0 0 0 0 0 0 0 o o 0 0 0 bR

Fig. 6. Layout of components on Veroboard of system shown in Fig. S. The copper strips must be cut at holes
25A, 258, 25C, 24D, 25D, 25H, 241, 251, 25J5 25K

GATING CIRCUITS
To gate the unit, several methods are possible

depending on the application of the timer. Basi-
cally, two alternatives are available : firstly, the d.c.
supply line to the oscillator may be interrupted;
secondly the output from the multi -vibrator may be
interrupted. Both methods may have particular
advantages, but in the prototype design the nega-
tive supply line was switched on and off by a relay.

Four possible gating methods are shown in Fig. 4.
The first method (Fig. 4a) is the simplest, and is a
single pole on/off switch such as a microswitch.
This circuit could be employed for measuring tho
time taken for a moving object to pass a given point,
so that the microswitch is held closed by the object.
Alternatively, the switch could be held closed
manually when the time for the object to pass
between two points could be measured.

Fig. 4b indicates a photoresistor operated gate
for a similar situation to that outlined above, the
contacts on the relay replace the microswitch con-
tacts. These methods could be used for sports
events, photographic processing, machine speed
measurement, batch counting and so on.

Fig. 4c shows a circuit whereby the passage of an
object in front of the first cell X2 starts the timer,
and the passage of an object in front of the second
cell X3 stops the timer. This method was found
to be satisfactory with the first model constructed,
but the setting of VR3 and VR4 was found to be
very critical.

Because of this, the more conventional bistable
circuit (Fig. 4d) was adopted. Due to the addi-
tional transistor, diodes and other components, the
circuit is more expensive, but the added reliability
justifies its use in the majority of applications.

RESET CONTROL
An improvement may be to use a counter with a

reset control, so that all the time reading will com-
mence from zero readout. Unfortunately these units
are much more costly, and some applications may
not justify this additional expenditure. Resettable
counters are obtainable but can cost a few pounds
to buy. Further accuracy is possible by modifying
the multivibrator to operate at 50Hz and to utilise
a high speed counter.

CONSTRUCTION
A complete operational system using the basic

system shown in Fig. 4a employs the following
circuits for reliability, and the construction of the
timer is based on these three : the multivibrator
(Fig. 2); a gate unit (Fig. 4d); the drive unit (Fig. 3).

A Veroboard layout for this system is given in
Fig. 6 and uses a board that has twelve copper strips
each 38 holes long. The preset -potentiometers are
fitted directly to the board, so that the only com-
ponents not attached are the relays, with their
associated diodes, the counter and miscellaneous
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Fig. 7. Exploded view of the case
showing drilling and assembly details

ALLOWS TIMING
FROM LEFT TO RIGHT
OR RIGHT TO LEFT

TIMER SPEED
REGULATOR

hardwear such as switches, batteries, plugs and
sockets. The use of " skeleton " or miniature
potentiometers would enable a shorter length of
Veroboard to be used.

The inter -unit wiring diagram is given in Fig. 5.
This assumes that the counter requires the addi-
tional relay in the drive unit, and the extra battery.
The counter used in the prototype had a coil which
took only a few milliamperes, so that this directly
replaced the relay RLA.

One suitable form of case (Fig. 7) is constructed
from 18 s.w.g. or 20 s.w.g. aluminium sheet. Two
end pieces are folded as indicated, and the fiat top
panel, rear, base, lower front and instrument panels
fastened to the end pieces with self tapping screws.
Alternatively, if bending proves too difficult, the
end pieces may be cut from *in thick plywood, and
the panels screwed to them.

A slide switch SI is used to isolate the batteries
when the timer is not in use. One refinement on
the prototype was to use a two -pole, two-way slide
switch in conjunction with the two cells, so that the
triggering sequence of the cells could be reversed.
For example, switch position 1: cell 1 starts the
timer, cell 2 stops the timer; switch position 2
reverses the operation. See Fig. 8.

726

STARTER

PHOTO CELL
SENSITIVITY
CONTROL

Fig. 8. Set-up of timer with two light
sensitive cells for timing a moving
object

LIGHT
SOURCE

OBJECT TO BE/7
TIMED

BATTERY ON -OFF SWITCH

R.H.
CELL

LIGHT SENSORS
Each l.d.r. is soldered to a small piece of Vero -

board. Light shields for these may be made from
small cardboard tubes (such as is found for contain-
ing sweets) and glued to the cells, to keep out un-
wanted stray light. The leads are fitted with
miniature two -pin plugs to fit the sockets on the rear
panel of the case.

Penlight torches are used as light projectors for
the cells, as they produce a narrow concentrated
beam of light, and are easily fitted in the required
positions with adhesive tape.

OPERATION
Connect the two photo -sensitive I.d.r.s into the

sockets on the rear of the case. Place the cells in
bright daylight or average (not brilliant) artificial
lighting. Switch on the supply. With the "starter"
switch selecting "L.H.", and the right-hand cell
covered with the hand or a piece of card, the counter
should stop. If it does not, adjust the sensitivity
control until it does. This should now be set for
normal operation. Normally, when the L.H. cell is
covered the timer should start; when covering the
R.H. cell it should stop. Moving the "starter" switch
to R.H. will reverse the cell effects.
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TRANSISTORS
NEW LIST -NEW PRICES

SEND FOR FREE COPY TODAY
Brand New Fully Guaranteed
2N404 209 BC107 12p BYZ13 25p
2N696 15p BC108 129 BYZ1621-00
23697 15p BC109 129 GET880 87p
23706 10p BC113 15p MATIO0 25p
93706A 129 BC114 25p MAT101 30p
2N930 Eby BC115 209 MAT120 251)
231131 25p BCI16 259 MAT121 30p
231132 259 BC116A 30p MJ280121-37
231302 20p BC118 250 MJ290112-25
231303 209 BC119 85p MJE370 97p
2N1304 25p BC134 25p MJE520 87p
231305 25p BC135 20p MJE2955
2N1306 25p BC136 22p 81.37
2N1307 25p BC137 25p MJE30615879
2N1308 259 BC138 252 MPF102 42D
2N1309 25p BC147 17p MPF103 35p
2N1613 22p BC148 12p MPF104 879
2N1711 25p BC149 20p MPF105 40p
232147 755 BC154 879 NKT21740p
2N2160 600 BCI57 209 NKT27720p
2N2218 20p BCI58 17p NKT40375p
232219 20p BC159 20p NKT4046811
232222 20p 13011390 15p 0A5 20p
232222A250 BC177 25p 0A9 10p
232369 209 BCI78 259 0A10 250
232484 35p BC179 27p 0A47 10p
232646 50p BC182L 129 0A70 109
2N2904 20p BC183L 129 0A73 10p
232904A26p BC184L 150 0A79 10p
232905 BC212 12p 0A81 10p
2211 20; BCY30 25p 0A85 12p
2N2906A25p BCY31 309 0A90 10p
2N2907 23p BCY32 509 0A91 7p
2N2926 10p BCY33 259 0A95 7p
233011 25p BCY34 30p 0A200 7p
233055 209 BCY38 40p 0A202 10p
2N3034 50p BCY39 135p 0016 50p
233055 75p BCY40 50p 0020 97p
233525 BCY58 90p 0022 50p

2110 BCY59 25p 0023 600
233702 lOp BCY70 15p 0024 60p
233703 10p BCY71 20p 0025 879
233704 15p BCY72 15p 0028 05D
233703 15D BCY78 30p 0028 60p
233707 15p BCY79 300 0029 1100
233709 10p BCZIO Up 0035 50p
233710 10p BCZ11 45p 0C36 130P

233819 85p BD112 500 0C41 25p
233820 110p BD12I 859 0042 SOp
234058 15p BD123 809 0043 40p
234081 15p BD124 75p 0044 17p
2N5457 35p BD125 50p 0C46 151)
235458 879 BD131 75p 0070 12p
2N0439 50p BD132 859 0071 15p
28301 50p BD153 62p 0072 25p
28302 50p BD156 579 0073 30p
20303 60p BDY102125 0074 80p
20304 75p BDY11.51.82 0075 25p
40250 50p BDY17111.50 0078 250
40361 50p BDY1821-75 0077 40p
40382 fifip BDY1911-97 0081 2517
AAY30 10p BDY6111-25 0082 89D
AAY42 159 BDY6221-00 0083 OP
AAZ13 129 BF116 25p OC84 291)
A AZ17 10p BF152 SOp 00139 25D
AC107 87p BFI54 409 00140 37p
AC126 2,5p BF158 SOp 00141 62p
AC127 Up BF159 80p 00170 28p
AC128 25p BF167 259 00171 800
AC176 25p BF170 850 00200 40p
AC187 80p BF173 80p 00201 70p
AC188 30p BF177 40p 00202 80p
ACY17 30p BF178 259 OC203 40p
ACY18 259 BF179 40p 00204 40p
ACY19 25p BF180 85p 0%205 75p
ACY20 20p BF18I Sop 00206 90p
ACY21 20p BF182 SOp 00207 90p
ACY22 160 BF184 209 OCP71 97P
ACY39 50p BF185 209 ORP12 50p
ACY40 15p BF194 17p ORP60 40p
AD140 50p BF195 15p ORP81 42p
AD149 509 BF196 159 TIP29A 50p
AD161 87p BF197 15p TIP30A 60D
ADI62 379 8i3200 87p TIP31A 13217
AF114 26p BF274 879 TIP32A 759
AF116 Ebp BFX13 25p TIP33A
AF116 25p BFX29 25p 41.00
AF117 25p BFX30 259 TIP34A
AF118 1320 BFX37 82p 143.00

AF124 259 BFX84 TIS43 40p
AF125 20p BFX85 85p TH160 2 U2pTH161 pAF126 179 BFX86 25p
AF127 179 BFX87 25p 11862 279
AF139 80p BFX88 20p ZTX107 15p
AF178 47D BFY18 SOp ZTX108 150
AF179 659 BFY50 220 ZTX300 12p
AF180 52p BFY51 800 ZTX301 159
AF181 42p riFY52 22p ZTX302 SOP
AF186 40p BFY53 17p ZTX303 20P

ZTX304 25pAF239 40.9 BFY90 1115p
ZTX500 20p02626p BSX20 17p

027 829 B0X21 20p ZTX881 289
ASY28 25p B0X76 15p ZTX502 25p029 SOp ggygg lop ZTX603 20p
A0Y67 47p B8Y95A159 ZTX604 409
A8221 42p BY100 15p ZT11531 80P
BA115 7p BY126 15p
BA164 10p 6Y127 209 DISCOUNTS
BAX13 6p BY182 Up 10% 12+
BAXI6 7p BYZIO 409 15% 25+
BAY31 7p BYZ11 85p 20% 100+
BAY38 17p BYZ12 30p Any one type

H ENRY'S cos INTEGRATED CIRCUITS
WE OFFER FROM STOCK AN EXCLUSIVE RANGE OF
BRAND NEW FULL SPECIFICATION LOW COST TTL

7400 RANGE OF INTEGRATED CIRCUITS
Part Price and Qty.
No. Ceramic Description 1-24 25-99100 250+
7400 Quadruple 2 -input NAND Gate 23p SOp 1.61) 18p
7401 Quadruple 2 -input Positive NAND Gate

(with open collector output)
It:

SOp
It:

lOp

7402 Quadruple 2 -input Positive NOR Gates
7403 Quadruple 2 -input Positive NAND Gates

(with open collector output) Up 20p 15p 18p
7904 Hex Inverters 230 20p 15p 13p
7405 Hex Inverter with open collector 213p 20p 15p 18p
7410 Triple 3 -input Positive NAND Gates 211p 20p 15p 13p
7413 Dual 4 -input Schmitt Trigger 85p 82p 290 no
7420 Dual 4 -input Positive NAND Gates 28p 20p 15p 13D
7430 8 -input Positive NAND Gates 289 209 15P 13111

7440 Dual 4 -input Positive NAND Butlers 23p 20p 15p 13p
7441 BCD to decimal nixie driver 87p 77p 66p 60p
7442 BCD to decimal decoder (4-10 lines, 1 of 101 87p 77p 67p 6041

7447 BCD -Seven -Segment Decoder/Drivers
(15-V Outputs) 6140 21.80 £1 20 111-05

7450 Expandable dual 2 -input AND -OR -INVERT 2139 200 15p lap
7451 Dual 2 -wide 2 -input AND -OR -INVERT GATES 28p 200 15p lap
7458 Quad 2 -input Expandable AND -OR -INVERT 23p 20p 15p 18p
7454 4 -wide 2 -input AND -OR -INVERT Gates 28p 20p 15p 120
7480 Dual 4 -input Expander 28p 20p 15p 139
7470 Single-phase J -K Flip -Flop 85p 82p 299 25p
7472 Master -slave J -K Flip -Flop 85p 32p 29p 25p
7478 Dual Master slave J -K Flip -Flop 48p 40p 37p 33p
7474 Dual 0 type Flip -Flop 43p 40p 87p 33o
7475 Quad latch 47p 459 43p 40p
7476 Dual J -K with pm -set and clear 47p 415p 489 40p
7480 Gated Full Adders 870 77p 679 609
74131 16 -bit read/write memory 21.35 1125 21.15 21.00
7482 2 -het Binary Full Adders £130 11.20 21.00 Et5p

7488 Quad Full Adder 87p 77D 67p 60P
7458 Quad 2 input Exclusive OR Gates 80p 70p 80p 60p
7490 BCD decade counter 87p 77p 87p 60P
7491 8 -bit Shift Registers 21.01 £100 87p 75p
7495 Divide -by -Twelve Counters 879 77p 67p SOP

7498 4 -bit Binary Counters 87p 77p 679 600
7494 Dual entry 4 -bit shift register 87p 77p 670 60P
7495 4 -bit up -down shift register 87p T7p 67p 60D

7496 5 -bit Parallel in parallel out Shift Register 87p 77p 137p 60p
74100 8 -bit Bintable Latches 21-75 41.65 11.139 11.35
74118 Hex Set -Reset Latches 2120 £1 -SO 21.00 85P
74121 Monoatable Multivibrators 87p 77p 67p 60P
74141 BCD -to -Decimal Decoder/Driver 87p 77p 67p 130P

74146 BCD -to -Decimal Decoder/Drivers 41.80 111.70 4160 21-50
74151 6 -bit Data Selectors (with Strobe) 1140 81.80 81.20 21.05
74158 Dual 4 -Line -to -l -Line Data Selectors/Multiplexers 21-40 11.80 £120 2405
74191 Binary Counter reversible 48.130 211.25 28.00 42.50
Devices may be mixed to qualify for quantity price.
Data available for above series in booklet form, price 10p. (Ref No. 30).
L r nanlity prices Extn. 4. Dual Inline 14 Pin Socket 8 each 16 Pin 85 each.

INTEGRATED CIRCUITS
SILICON RECTIFIERS MCFC4000P LA709C 65D

11-12 MC1304 £5.75
1 AMP MINIATURE WIRE ENDED PLASTIC I.C. 12 12.75 MC724P 60p

RECTIFIERS PA246 12.45 741c (T05) 850

Type P.I.V. 1-49 50+ 100+ 500+10004- TAA283 75p 741c (DIL) SOP

134001 50 8p 7p 69 tip 4p TAD100 11.97 709c (T05) 659
134002 100 9p Op 7p SOp lip TAD110 41.97 709c (DIL) 65p

134003 200 10p lip 74p Op lip MC1303 82.80 Toshiba 20 watt
134004 400 lOp 9p Bp 79 60 UL900 40p Amp £4 47
134005 600 129 lOp 9p 7p 7p 171914 409 Toshiba
1N4006 800 15p 14p lOp llp 9p UL923 409 PreAmp 21 50
1/94007 1000 20p 16p 13p 12p 10p

ZENER DIODES
1.5 AMP MINIATURE WIRE ENDED PLASTIC 400 LW 5% Miniature

RECTIFIERS BZY 88 Range. All voltages 3-3-33
Type P.I.V. 1-49 50+ 100+ 500+1000+ Volt. 15p each.
PIA001 50 10p Op 1311 7p 89 25+ 129; 100+ 109: 500-1- SP;
PL4002 100 llp 10p OP 811 7p 1000+ 6p. Any one type.
PL4003 200 12p lip lOp 99 8p 14 Watt 5% Metal ease. Wire Ends.
PI4004 400 12p lip lOp Op Op 6-8V. all voltages to 100V. 259 each.
P2.4005 600 15p 189 11P lOp 90 25+ 52p; 100+ 199; 500+ 17p;
PL4006 800 17p 15p 18p 12.9 10p 1000+ 15p. Any one type.
PI4007 1000 20y 179 15P 189 lip 8 Watt Phistic Wire Ends 5%

All voltages 6-8-100V. 30p each.
25+ 117p; 100+ 25p; 500+ UP;

8 AMP PLASTIC WIRE ENDED RECTIFIERS 1000+ Sip. Any one type.
Type P.I.V. 1-49 50+ 100+ 600+1000+ 10 Watt Stud Mounting 5%
PL7001 50 20p 1139 17p 16p 14p All voltages S -1-100V. 400 each.
PL7002 100 20p 19P 111P 1711 169 204 -Sip; 100+ 85y. Any one type.
PL7003 200 22p 20p 19p 189 16P
PL7004 400 259 289 23p 209 18o TRIACSPL7006 600 269 24p 28p 22p 20p
PL7006 800 279 26p Hp 28p Sly P.I. Cur- (All stud mounting)
PL7007 1000 80p 28p 20p 24p 22p Type Volts rent 1-49 50+ 100+

SEMI -CONDUCTORS
LOOK AT THESE PRICES FOR

QUANTITIES FROM STOCK
AFI 14 Mullard 25p

25 + 20o
100 + 17p
500 + 15p

AFI IS Mullard 25p
25 + 20p

100 + 17p
500 + 15p

AFI 16 Mullard 259
25 + 20p

100 + 17p
500 + 15p

AFI 17 Mullard 25p
25 + 20p

100 + 17p
500 + 15p

2N3OSS 7Sp
Mullard 115watt
Silicon Power

25 + 65p
100 + 50p

2N3819 Texas 35p
25 + 30p

100 + 25p
500 + 20p

1000 + 181,

BFY90 65p
1000 MC/5
25 + 60p
100 + 55p
500 + 50p

AF139 30p
Siemens V.H.F.

25 + 25p
100 + 22p
500 + 19p

2N2646 40p
Motorola

Unijunction
25 + 35p

100 + 30p
500 + 25p

AF186 40p
Mullard

25 + 35p
100 + 30p
500 + 15p

00170Mullard 25P
25 + 21 p

100 + I7p
500 + 15p

OC171 Mullard 30p
25 + 27p

100 + 22p

BYZI3 25p
Mullard 6a 200v

25 + 20p
100 + 17p
500 + 15p

POTTED BRIDGE RECTIFIERS
(SILICON) SIZE tail tins.

Cur -
Type P.I.V. rent 1-49 50+ 100+ 600+
1002 100 2 amp, 1309 55p 50p 45p
2002 200 2 amps 729 135p 110p 55p
4002 400 2 amps 80p 75D 700 85D
1004 100 4 amps 700 600 550
2004 200 4 amps 759 70p 65D
4004 400 4 amps 80p 75P 70p
6002 600 2 amps 90p 80p 75p
6004 600 4 amps 900 800 75P
1006 100 6 amps 75p 709 65p
2006 200 6 amps 80p 76P 709
4000 400 6 amps £110 61 00 90v
rr,or, r,o() 6 amps £1 25 0110 00

8C35A 100 3 amps 90p 76p 115p
803513 200 3 amps glip 80p 70p
8085D 400 3 amps 1400 859 759
8040A 100 8 amps 111.00 85P 76p
80408 200 8 amps 11.20 4100 85p
004013 400 ti ampa 21.25 8140 11.00
8045A 100 10 amps 41.26 2140 21.00
8045B 200 10 amps 81.85 311.20 41.10

50p BC45D 400 10 amps 41.50 41.35 41.20
800 0000A 100 15 amps 11.65 11.60 411.86
gg, 13050B 200 15 amps £176 61.60 81.45

77g:

8050D 400 15 amps 82.00 21.75 41.130
8040E 600 8 ampa 81.50 11.25 21.10

80p 13045E 60010 ampe 81.76 311.50 41.85

8650: DIAL8C5E 8154 20915'"'"P' 42.812 22. 55 21.75
909 Larger quantity prices E tn. 4

BY127 Mullard 20p
1000y I amp Plastic

25 + 17p
100 + 15p
500 + 13p

13G107, BCI08,
BC109 12p each

I.T.T. PI
25 + I I p

100 + 10o
500 + Bp

BC113 SGS 15p
25 + 13p
100 + 1 1 p
500 + 9p

OCP71 97p
Mullard Photo

25 + 85p
100 + 80p
500 + 75p

0A202 10p
SILICON Diodes

25 + Op
100 + 6p
500 + Sp

1000 + 4P

0C28 62p
Mullard Power

25 + 55p
100 + SOp
500 + 42p

0042 Mullard 30p
25 + 25P

100 + 23p
500 + 21p

1000 + 113p

0071 Mullard 150
25 + 12p

100 + 10p
500 + Op

0C45 Mullard I SP
25 + 13p

100 + 12p
500 + 10p

1000 + Op

ORP12 Mullard SOp
25 + 45p

100 + 42p
500 + 40p

0075 Mullard 25P
25 + 21p

100 + 17p
500 + 15p

1000 + 13p

2N930 25p
25 + 23p
100 + 7.0p
500 + 17p

1000 + 15p

0020 97o
Mullard 100v

25 + 85p
100 + 80p
500 + 75p

0(72 Mullard 25p
25 + 201,

100 + 17p
500 + 151.

1000 + 13p

0044 Mullard 17p
25 + 15p

100 + 13p
500 + I 1 p
1000 + 10p

0083 23p
25 + 20p

100 + 17p
500 + 15p

1000 + 13p

0C139 Mullard 25p
25 + 20p

100 + 17p
500 + 15p

0031 Mullard 25P
25 + 20p

100 + 17p
500 + 15p

0084 25p
25 + 20p

100 + 17p
500 + 15p

1000 + 13p

AF239 42p
25 35p

100
+
+ 30p

500 + 230
1000 + 201,

H EN RY'S
SEM -CONDUCTOR DEPARTMENT ENNEEW1 ELISTN-ollIEETWORPRICES 1001S7COEUEN+75

ANY ONE

ctivroamspie,csttloul,lnyxam,

303 ED WARE RD., LONDON, W2 TEL 01-723 1008/9 LIST 1500 16% 25 j TYPE a minimum El 00 per

RADIO LTD. CALIERS 356 EDGWARE ROAD W2. SEND FOR YOUR
COPY

FREE 20%100
TODAY...

ordet.it helpsto planahes
POSIAGE79.ALLORDERS 8 sews postage as well.
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VARIABLE VOLTAGE TRANSFORMERS
BODINE TYPE N.C.I. GEARED MOTOR 1 INPUT 230'240V a.c. 50,'60 OUTPUT

.a (Type I) 71 r.p.m. VARIABLE 0-260V.
Torque 1016. inch.

e,`'s Reversible. I/70th h.p.,
.?=. SO cycle, 0.38 amp. (Type 2)

28 r.p.m. Torque 201b.
inch. R ibis. 1/80th
h.p., 50 cycle, 0.28 amp.

"As new" condition. Input voltage of motor
I I5V a.c. Supplied complete with trans-
former for 230/240V a.c. input. Price. either
type 13I5 plus 35p P. & P. or less trans-
former 013 plus 27oP. & P.

All Types (and Spares)I
from J to SO amp from stock.
SHROUDED TYPE

I I amp, L550. 2.5 amp, C6.75.
5 amp, 19.75. 8 amp, E1450.

1 10 amp, L18.50. I2amp, 01.00
15 amp, 05.00. 20 amp, 137.00. 375

1 amp, 02 00 SO amp, L92.00. Carr. extra. 2.5AMP

I OPEN TYPE (Panel Mounting) 1- amp, E3.93.
`" I amp, L5-50. 2+ amp, L6 63. Carr. 40p on open types.12 VOLT DC MOTOR - -

Powerful I amp. RE-
VERSIBLE motor.
Speed 3,750 RPM com-
plete with external gear
train (removable) giving final
speed of 125 RPM. Size: 4+ 2i"
dia. Price 95p inc. post.

230V;240V COMPACT
SYNCHRONOUS
GEARED MOTORS
Manufactured by either Sangamo, Haydon or each. P. & P. 15p.
Smith. Built-in gearbox.

I rev. per hour. Clockwise rotation.
I rev. per hour. Anti -clockwise rotation.

3 revs. per hour. Anti -clockwise rotation. I
2 revs. per hour. Clockwise rotation.

5 revs. per hour. Anti -clockwise rotation.
60 revs. per hour. Clockwise rotation.
Fraction of makers' price. All at 75p incl. P&Psr. am= =Tom I

ALARM BELL
Mfg. by GENTS. 6 inch bell, 36 volt D.C. a
operation. As NEW. Only 41.50 plus 45p
P & P.

MED IMMMI =111 I
200-250V A.C.

NEON

uperior I ality recision ale

NEW POWER RHEOSTATS

INDICATOR
Available in red or amber at 20p each. Or in
green at 32p each. Minimum order 3 units.
P. & P. Sp.

1
100 WATT. I ohm, 10A; S ohm, 4.7A;
10 ohm, 3A; 25 ohm, 2A; 50 ohm, I .4A;
100 ohm, IA; 250 ohm, 0.7A; 500 ohm,

10.45A; 1 kn,280 mA; I5 k0,230 mA; 2.5 k tl, 2A; 5k 0, 140
mA. Diameter 3ain Shaft length sin, dia. it in. All at LI 50
each. P. & P. 5P.

I50 WATT. I, 5/10/25/50/ 100/ 250/500/1/1.5/2.5/5k fl . All at
[1.11 each. P.& P. I 1p.
25 WATT. 10/25/501100/25015001 I 5/2-5/5k0. All at 78p

ELECTRONIC
ORGAN KIT

Easy to build, Solid State. Two full
octave (less sharps and flats). Fitted
hardwood case. Powered by two
penlite IP/ batteries. Complete set
of parts including speaker, etc.,
together with full instructions and 10
tunes. Price £3.00. P. & P. 22p.

50 in I ELECTRONIC PROJECT
KIT

50 easy to build Projects. No solder-
ing, no special tools required. The
kit includes Speaker, Meter, Relay,
Transformer, plus a host of other
components and a 56 -page instruction
leaflet. Some examples of the 50
possible Projects are: Sound Level
Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

CRYSTAL RADIO KIT
Complete set of parts, including:
Crystal Diode, Ferrite Aerial, Drilled
Chassis, and Personal Ear Piece. No
soldering, easy to build, full step by
step instructions. L1.75 inc. post.

230v AC SOLENOID
Extremely powerful with
approx. 141b. pull, 1" travel.
Fitted with mounting feet.
Size: 4" long, 2I" wide, 3"
high. 12.00 incl. P. & P.

230-250V SOLENOID
Mfg. by Westool, approx. Rib pull (similar in I
appearance to above illustration). Size of feet
I I" I ". Price 85p incl. Post.

I

VENNER Electric Time Switch
200/250V Ex. GPO. Tested. Manually
set 2 on, 2 off every 24h. Override
switch: 10A 0.75, I 5A 0.25.
20A [3.75. P. & P. 20p. Also
available with solar dial ON dusk,
OFF dawn. Price as above.

STROBE! STROBE! STROBE!
Build a Strobe Unit, using the latest type Xenon white
light flash tube. Solid state timing and triggering
circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable 1 to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Unijunction
Xenon Tube and instructions L6.30 plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price L10-50. P. & P. 50p.
HY-LYGHT STROBE MK III
This strobe has been designed and produced for use in
large rooms, halls and the photographic field, and
utilizes a silica plug-in tube for longer life expectancy,
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. Price 11200. P. & P.
50p.

AND NOW!
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well proven
Hy-Lyght strobe.
Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Fantastic Octal based tube with massive electrodes.
 Reactor control circuit producing an intense white

light.
The brilliant light output of the "SUPER" HY-LYGHT
gives fabulous effects with colour filters.
Never before a Strobe Kit with so HIGH an output at so
LOW a price. ONLY 120 plus 7Sp P. & P.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p. P. & P.
13p or post paid with kits.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS  COMPETITIVE PRICES

I 2 3 4 I

700
700
700

1,250
2.500
2,400
5,800
9,000

15k

45 6-9 2 HD M 50p
185 6-12 2 c/o 63p
185 6-12 4 c/o 73p.
230 9-12 4 c/o 7111p.

2130 9-12 2 di. 73p*
600 18-32 4 c/o 711p.
700 16-24 4M 26 63p
700 16-24 4 c/o 78p

2 3

12-24
15-35
16-24
24-36
36-45
30-48
40-70
40-7
85-1100

2 c/o
2 c/o HD
6 M
4 c/o
6M
4 c/o
4 c/o
2 c/o
6M

4

63p.
730
63p
63p
63p
50p
63p
50p
50p

(I) Coil ohms; (2) Working d.c. volts; (3) Contacts; (4) Price
(HD) Heavy Duty. All Post Paid. including Base.

MAINS RELAY
230V a.c. coil 3 c/o. 10 amp a.c. contacts. 50p plus Op P. & P.

MOTOROLA MAC 1116 PLASTIC
TRIAC 400 PIV. 8 AMP

Now available EX STOCK. Supplied with full data and
applications sheet. Price 11.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

SERVICE TRADING CO
All Mail Orders-Also Callers -Ample Parking Space Personal callers only. Open Sat.

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 5BB 9 LITTLE NEWPORT ST.
Phone 01.995 1560 SHOWROOM NOW OPEN MON.-FRI. LONDON WC2H 7i) 01-4370576

COLOUR TELEVISION
PICTURE FAULTS

There are over 120 illustrations,
including 88 colour photographs

by K. J. Bohlman. E2-50. Postage 10p.

RCA SOLID-STATE HOBBY CIR-
CUITS MANUAL, by R C A. El 05.
Postage 10p.

ABC'S OF INTEGRATED CIRCUITS,
by R. P. Turner. E1-25. Postage 10p.

TRANSISTOR AUDIO & RADIO
CIRCUITS, by Mullard. 11.50.
Postage 10p.

TAPE RECORDERS, by H. W. Hellyer.
E2 25. Postage 10p

BASIC THEORY & APPLICATION
OF TRANSISTORS, by Dover. 90p.
Postage 10p.

TRANSISTOR MANUAL, by G.E.
E1 OS. Postage I Op.

RADIO VALVE & TRANSISTOR
DATA, by A. M. Ball. 75p. Postage 10p.

ELECTRONICS POCKET BOOK,
by J. P. Hawker. El 40. Postage 10p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP

Phone: PADdington 4185
Closed Saturday I p.m

OSMABET LTD.
We make transformers amongst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. VOL 425-0-423V, 300 inA,
6.3V BA CT, 0-3-6.3V, IA. DAM TX1,
423-0-425V, 230mA, 6-3V4A CT, 0-5-13.3V, 3/1,17.50;
TX2,250-0-250V, 150mA:6.3V 4A CT, 0-5-6-3V, 3A,
1415; TX3, 300-0-300V, 120mA, 6.3V 2A CT, 6.3V,
2A, 6.3V. IA, UPC TXH, 250-0-230V, 65mA, 6 3V,
1 -IA. 12-10: 3dTI, 200V, 30mA, 6.3V, 1A, 1110; 31T2,
230V, 43mA, 6.3V, 1.3A. 11-50; 31T2A, 230V. 60mA,
6.3V, 2A, 12115:111.3 Prim. 110/240V, See. 230V,
100niA, 6.3V, 2.4, 88335.
AUTO TRANSFORMERS
30 to 4kVA, up to 10kVA to order.
MULTIVOLT TRANSFORMERS
Prim. 200/240V a.c. OMT4/1. One tapped sec, 3-20-30-
40-602 giving 3-10-15-20-23 30 40 43 55-60, 10-0-
10, 20-0-20: 30-0-30V a.c., 1A, 12.25; OMT4/2 ditto,
2A, MEW OMT3/1 one tapped sec, 40-50-60-80-90-
100-110V cc., IA, JAW Duo 12V 4A -12V 4A 8880;
Duo 0-10-20-23V 2A -0-10-20-23V 2.1 18.130.
LOW VOLTAGE TRANSFORMERS

*787;200/240V 1.3A. 86p; 3A, 61.13. 6A CT,
12V, 1.3A, 11.18; 3.4 (7r, DEO; BA CT, 112.70;

18V, 1.5A CT, 81110: 24V, 1 -IA CT. 8110; 3A CT
12-70; 5A, 1875; 8A. 16; 12A, 19; 401', 3A CT, !& 45.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 13 x 2 x 1 lin. Prim. 200/240% a.c.
output, PPT1 9-0-9V, 0.3A. PPT2 12-0-12V, 0.23A,
PPT3 20-0-20V, 0.15A, 51.20 each: ditto, size 2 x21
x !fin MTV1 9-0-9V, IA, 985; MTV2 12-0-12V, IA,
MTV3 20-0-20V, 0-75A, S1.20 each.
01P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7.5-15 ohms, A -A 6.6110, 30W
(KT08, etc.), 44.05: 50W, 3k1.1, A -A, SIM 100W,
3k fl . A -A, EL34 (KT88, etc.), 111.40 w ith and to 400W.
LOUDSPEAKERS, HI-FI, P.A., GUITAR, ETC.
New boxed femme. makes, 23W, 10110: 32W 17.20:
50W, 10411; 60W, 311.80: 100W, 11190; E.M.I.
131 x Sin, 10W, 3, 8 and 13 ohms. DM; fitted two
tweeter 11141, 3, 8 and 13 ohms, 14: Born tweeters
2-16kHz, 8 or 13 ohms, 10W, SIM; 51n, 903,
6iln, 11.10, 810, 11.715, 10in, 2295, 7 0 4in, SIM,
8 X 51n, MAL 10 x 01n. KM. 3, 8 or 13 ohms.
MATCHING AUTO SPEAKER TRANSFORMER
Match speaker Impedance to amplifier from 3 to 8 or
13 ohms, step up or down 10W, 75p.
181, LT FLUORESCENT LIGHTING
Complete 8 watt 12 in fitting with tube, 18.75; 12V
Inverter for 20 watt tube, 85.75.
PRINTED CIRCUIT ETCHING HITS
Comprehensive factory pack, with all solutions, and
equipment to make your own P.C. boards, instructions,
1186. Carriage extra all orders
S.A.E. INQUIRIES-LISTB, MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HAS SYG
01-958 9314
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BOOK
MOLA

A DICTIONARY OF ELECTRONICS-Third Edition

Compiled by S. Handel
Published by Penguin Reference Books
413 pages, 61in 41in. Price 45p

TCOMPILE
a dictionary of any kind is no small

task and of those currently available in the elec-
tronics field, this Penguin paperback gives by far
the best value for money. To add to the data given
above, there are 185 designated diagrams plus
numerous "thumb -nail" drawings of circuit symbols
against appropriate references. All the descriptions
and diagrams are concise and easy to understand;
cross-references are also given to related expressions
in a distinctive type face.

Whilst Mr Handel readily admits in the Preface
that omissions are inevitable due either to oversight
or the need for avoiding over complication, one must
give full credit for keeping up-to-date with such a
useful work. Since the second edition was first pub-
lished five years ago, a great many changes in elec-
tronics have brought to light several new entries.

On the subject of acronyms, many have had to be
left out; the author feels that he needs a RED PENCIL
-a Reliable Electronic Device for Printing Every
Name Composed of Initial Letters.

M.A.C.

TEST YOUR KNOWLEDGE OF PHYSICAL
ELECTRONICS

By T. Wilmore
88 pages. Price 80p

TEST YOUR KNOWLEDGE OF APPLIED
ELECTRONICS

By R. W. J. Barker
92 pages. Price 80p

TEST YOUR KNOWLEDGE OF
TELECOMMUNICATIONS

By L. Ibbotson
92 pages. Price 80p
Published by the Butterworth Group.
All 7+in x
THREEtitles in a series of revision texts designed

to cover a first degree course in electrical
engineering and HNC, HND and CEI examinations.
The books are based on a series of question and
answer tests which have appeared over a period of
years in Wireless World.

The first in the series deals with electron physics
and poses questions on electron dynamics, atomic
theory and spectra, semiconductor physics electron
emission and valves. It concludes with sections on
gas discharge processes, devices and lasers and
masers.

The second book, probably more pertinent for
readers of this magazine, covers rectifiers and regu-
lator diodes, load lines, small signal amplifiers, feed-

back, power amplifiers, oscillator, switching theory
and waveshaping.

The final volume in Telecommunications includes
principles, Fourier analysis, noise, two part net-
works, transmission lines, waveguides, radio propa-
gation, aerials and modulation theory.

in each of the books the questions are set on
each right hand page with the solutions overleaf.
This certainly speeds the learning process.

Since most of the questions require calculations.
to work through these texts will undoubtedly rein-
force any weaknesses or knowledge of specific matter
for examination purposes.

INTEGRATED CIRCUIT SYSTEMS

By D. .1. Walter, B.Sc.(Eng.), C.Eng.
Published by Iliffe Books (Butterworth Group)
228 pages, gin x 6in. Price 0.50
FIRST of all let me qualify this title a little because

first impressions might assume a complete dossier
on all types of integrated circuit. The primary aim
of the book is to assist students in the final stages
of HND or degree courses in engineering and com-
puter science. The emphasis is on logic systems using
monolithic integrated circuits, although operational
amplifiers and d -to -a and a -to -d converters are
brought in at the end to relate the arithmetic logic
to real time and on-line applications.

Having established these details it comes some-
what as a surprise to find Chapter I extolling the
ins and outs of reliability assessment and statistical
analysis of quality control procedures. Chapter 2
goes into manufacturing procedures, and it is not
until page 59 that we start to come to terms with the
theory and application of logic systems and Boolean
algebra in relation to integrated circuits. This, as
they say, is the meat, and the book progresses
through flip flops and counting circuits to binary
calculation, correction and coding in Chapter 5.

Armed with the information gained in these three
chapters, the reader can then make an intelligent
assessment of the advanced techniques using MOS
(Chapter 6) which will undoubtedly figure more
prominently in the near future.

Converters (mentioned previously) provide a means
of assessing the characteristics of analogue or digital
techniques and interrelating both of these to the
task in hand.

Generally, this book has been carefully prepared
and the author provides a great deal of useful
material. assuming that the reader has some mathe-
matical background experience.

M.A.C.

Due to recent Government purchase tax
changes, all prices quoted in the magazine

may be subject to alteration
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ASTRONO
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P-1

BY F.W. HYDE  PART4

Image of the Sun projected by an optical telescope.
First sunspots ever transmitted over BBC television

THE first project that will be undertaken will be a
Simple Full Power Radio Telescope for the

study of Solar Radiation. This project has been
chosen because it will be possible to record the sun
quite satisfactorily with a minimum of apparatus.
Furthermore, it will be possible to use the system for
the amateur bands and for the observation of satel-
lites. The design of the aerial system will also be
applicable to a more advanced telescope in the form
of a simple interferometer and later to the near pro-
fessional set-up of a complete phase -switching system.
All the apparatus of the simple full power telescope
will be absorbed as the project advances.

NATURAL PROGRESSION
Those who undertake this programme will be

going step by step from the simplest type of radio
telescope to the most advanced form that can be
attempted by the private enthusiast.

There is a considerable advantage in taking this
course, because in moving from the simple to the
complex a better understanding of the final results
will emerge. It also means that each unit that is
constructed or adapted will remain in the project.
There will be no redundant parts. This perhaps will
be most helpful to the younger group who may have
to improvise more.

In the construction of the telescope only common
or garden "bits" will be essential, but of course those
who wish to put their mechanical engineering skill
to work can do so provided the basic parameters are
kept in mind. The aerial system can normally be of
wood or angle iron, whether the latter be the wrought
iron type or drilled constructional angle of which
there are a number of proprietary makes. The life
of an aerial system constructed of wire and rough
sawn timber, even unpainted, is of the order of ten
years. In fact the writer has one unit which is still
in operation after twelve years.

Perhaps it would be right here to set out the
objects of the Project and what is required to imple-
ment them.

THE PROJECT
The purpose of this project is the study of solar

radiations at a frequency of 137MHz. Time of
observations:

(1) Sunrise to two hours after sunrise
(2) Two hours before noon (G.M.T.) until two

hours after noon
(3) Two hours before sunset until sunset
Conditions of locality will determine whether the

first and last items are practicable. It will add
valuable data about the propagation of radio waves
if these two periods of observation can be put into
operation.

THE TELESCOPE

Aerial System
Ninety degrees Corner Reflector Steerable in

azimuth and altitude, or fixed in azimuth but steer -
able in altitude.

Pre -Amplifier
Valve or transistor, gain preferably 16dB plus,

noise level as low as possible, bandwidth about
5-10MHz.
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Receiver
A standard communications receiver preceded by

a convertor for the operating frequency. A two -
position time constant circuit may be added.

Recording
For recording purposes a pen recorder and/or

tape recorder will be required. The pen recorder
should preferably have two speeds, one inch and
three inches per hour. The tape recorder should
have speeds sufficient to cover the period of observa-
tion and ideally this will be ft inches per second
If the recorder can accommodate large reels then
1 inches per second could be used.

Power Supply
The power supply should be stabilised. The pre-

ferred form would be a stabilised mains transformer.
Some of these are still available on the surplus mar-
ket. If this is not possible then a voltage stabilised
power pack can be employed. Many of the com-
munications units already have in-built sthbilisation.

D.C. Amplifier
This will offer a higher sensitivity than the direct

recording from the output of the receiving unit.
Where the pen recorder is of a low current type then
this will be an advantage. If the pen recorder is of
the potentiometer type it will have an in-built
amplifier.

DATA RECORDING
The manner in which data recordings are stored

is most important. It may take the form of an
album for the pen recordings or, alternatively,, the
whole record may be kept on the paper roll and a
simple table with spindles used to scan the paper by
rolling from one spindle to the other. The advantage
of this is that later scrutiny may reveal other items
of regular change which may be worth a special
study. This is in fact how many new sources of
radiation were discovered.

Cassettes are useful to store the tape recordings.
The log book should be arranged in columns 'so

that it contains a record of the times of starting and
finishing an observation. The background level of
radiation at the start of the observation period and
also at the end of the period should be noted. The
maximum level that was recorded should also be
included. Finally, a column for special remarks
which should include a note of the weather condi-
tions at the time of observations.

AUTOMATED OPERATIONS
It should be noted here that in radio astronomy

it is not always necessary for the operator to be
present. This is perhaps one of its advantages over
optical astronomy. Provided certain precautions are
taken anyone can be taught the simple methods of
setting up and switching on the equipment and
merely returning to check at the time the observa-
tion ends.

If no help like this is available then the whole
operation can be automated so far as the start and
stop times are concerned. A time clock arranged
to cut in for a sufficiently adequate time for the

equipment to warm up and become stabilised, and
then to cut 'out at the end of the observation time
would work out quite well.

Such a procedure will result in a considerable
saving in paper and tape, and in the general project
that is being used to start the hobby, will not
materially affect the results. The day to day varia-
tions of local conditions will be known since there
will be a preliminary trial period of observation
before starting the observations in earnest.

THE CORNER REFLECTOR AERIAL
The corner reflector has been chosen for two main

reasons. Firstly, it has a front -to -back ratio which
is superior to the ordinary dipole and reflector.
Unwanted signals froth the rear of the array are at
a minimum and the best use of the forward gain
can be made.

Setting the size for the lowest frequency that is to
be used will allow for even greater efficiency when
other projects involving higher frequencies are
attempted-this is the second reason for the choice
of this type of aerial.

REASON FOR HIGH GAIN
The corner reflector can be regarded as a develop-

ment of the flat sheet in that it is folded so that
single elements may be used for the same effective
gain. An analysis of this aerial is not an easy task
but some clue as to the reason for the high gain in
such a simple aerial can be understood from the
diagram in Fig. 4.1.

Angles other than 90 degrees may be used but
each has certain individual 'characteristics. For
example, had 60 deg. been chosen instead of 90 deg.
there would have been a greater reduction in band-
width for little advantage in forward gain.

If the diagram in Fig. 4.1 is studied it will be seen
that there are three images of the dipole in addition
t, the dipole itself. The nett result of this configura-
tion is to provide a forward gain of some 10dB over
a single dipole. It can be viewed as though the
images reinforce the real dipole and add to the
gain.

2 SIDE

1

INCOMING
SIGNAL

S-4.0 DIPOLE

SIDE

Fig. 4.1. The corner reflector aerial: an analysis diagram
showing the reflections of the real dipole. If the reflector
was not present the configuration would behave as though
there were four separate dipoles. The presence of the
reflector can be regarded as the means by which the gain
is increased over a half -wave dipole in free space. The
result is an increased gain in the forward direction
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Fig. 4.2. Chart of terminal radiation resistance of a half
wavelength dipole in relation to the distance of the dipole
from the apex of a 90 degree corner reflector

It is possible to set up an extensive mathematical
analysis of the corner reflector but no useful pur-
pose would be served at this time by doing this. The
empirical measurements which have been made of
this type of aerial yield consistent results and these
data will be used for the purpose of this design.
The system is quite tolerant in that the gain over a
reasonable variation of dimensions remains constant.

AERIAL IMPEDANCE
The chart in Fig. 4.2 shows the variation of the

impedance of the dipole at various distances from
the apex of the reflector. It will be seen that the
optimum value is a spacing from the apex to the
centre of 0.35 wavelengths for an impedance of
72 ohms.

If a single dipole is used then standard 75 ohm
coaxial cable will be suitable for conveying the
signals from the aerial to the receiving system.

PRACTICAL DIMENSIONS
Having chosen a frequency of 137MHz for the

project the practical aerial will need to conform to
the following dimensions.

The frequency of I37MHz is a wavelength of
approximately 2.2 metres. This is about 7ft 2in.
The length of the reflector according to the dimen-
sions laid down in Part I should not be less than
1.5 wavelengths at the lowest frequency to be used.
At the frequency chosen this will be 10ft 9in, but
for convenience this can be rounded up to 1 1ft.

The width of the side of the reflector was given
as not less than 0.7 of a wavelength. This works
out at approximately 5ft, but as it would be bene-
ficial to exceed this dimension this will be roundedup to 6ft.

With these dimensions it will be possible to use
two half -wavelength dipoles in the reflector with the
benefit of gain increase by a factor of 2.

AERIAL CONSTRUCTION
The diagrams in Fig. 4.3 show theconstructional

details for the aerial reflector assembly.

Work begins with the construction of the reflector.
This consists of two frames eaoh 1 lft by 6ft, see "A".
These should be finished with a coat of aluminium
paint. Next the reflecting surface is added to each
frame. This can consist of either wire mesh or single
wires.

WIRE MESH REFLECTOR
If mesh is to be used, then it must be of good

quality with a mesh size of not less than one inch.
This refers to the normal twisted galvanised wire
type. There is another popular type of welded mesh
and this is better than the ordinary type previously
mentioned. Both types of mesh do however, suffer
from certain mechanical drawbacks. This particu-
lar type of reflector requires to be pulled very tightly
up on the frames and it is doubtful if a really flat
surface will be achieved with mesh. A certain
amount of buckling is tolerable-say up to one and a
half inches-however, it does not look very elegant
though the performance of this aerial will not be
impaired.

SINGLE WIRES
A more simple and easy method of making the

reflector is to use single wires. This can result in a
successful unit which is also of satisfying appearance.The single wires may be of standard insulated
telephone wire or fencing wire (16 s.w.g.) which
should be "half -hard" to hold tension.

The wires should be arranged in parallel rows at
one inch spacing. They will run longitudinally and be
secured at each end of the frame. If insulated wireis used then on the wooden frames staplesshould be used.

Starting at one end the wire is made off with two
turns round the staple and a tail of 2 inches or so
left, see inset diagram "A". The staple is then driven
home tightly. The other end of the wire is dealtwith in the same way after tensioning. The inter-
mediate fixings are made with staples driven in farenough to hold the wire but leaving room for
movement to take care of expansion and contraction.

If bare wire is used then it would be better to use
insulated staples for the intermediate positions since
movement in the wire in the supporting staples may
give rise to unwanted noise in the aerial system.

CONNECTING THE TAILS
After a frame is completed the tails should be

soldered so that there is a continuous connection
between all elements of the reflector. It is not good
enough to merely twist the ends together for there
will be corrosion which could also add to noise in
the aerial. The rule again here as with wiring con-
nections is use no flux other than resin.

Fig. 4.3a shows how the two frames are bolted
together. The accompanying photograph of one
type of corner unit shows some of the details of
construction. (The supports at the sides of the
particular unit shown in this photograph will help
to give some alternative ideas for use in cases where
the aerial is to be fixed in azimuth.)

The reflector itself has side members bolted on, see
"B". The centre strut serves to support the dipole
units and also provide the suspension points for the
reflector on the main frame support.

It will be necessary to check the centre of gravity
of the completed unit so that it is balanced. This
will ensure easy adjustment of position in altitude.
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BRACKET
FOR PIVOT

1'

11'

JOINTING BLOCKS
2"X 2" X12"

TIMBER 2"X 1" NAILED TOGETHER

WITH 21/2" OVALS

PIPE FOR FOUR TYRED WHEELS
PIVOT ABOUT 8"DIA.

L-r..frtga

TAILS JOINED
UP

RADIO IRESCOP1

CORNER REECIOR ARIA!

Coestructional Details

2 THICK
WASHERS

REFLECTOR

1/2" BOLT

TWO NUTS
TO LOCK

MAIN FRAME
SUPPORT

0 1/2 DIAMETER HOLE FOR

SUPPORT BOLT

AERIAL AND SUPPORT
STRUT LEVEL WITH
SIDE OF FRAME

ALL STRUTS

®I",_NOMMO

CARRIER
FRAME

CONCRETE

MAIN FRAME

COACH BOLT

2'- 6"CENTRE OF
DIPOLE LINE

JOINT
NAILED

STRUTS

2"X 2"BLOCKS

COACH BOLTS

SPINDLE BOLT
TO SUIT HARD
TYRED WHEEL

STRUTS UNDER
MAIN FRAME

Fig. 4.3. (A) Reflector frames (B) Reflector side members
(C) Supporting unit (D) Reflector support
(E) Corner of supporting unit base, with wheels
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SUPPORTING UNIT
The next task is to make the supporting unit

which can be made in either of two forms-fixed or
steerable. The basic construction is the same in both
cases and is shown in "C". The material used is
2in by 2in timber and the assembly consists of a
base and frame -support system. The base is made
6ft by 6ft with corner diagonal members which
will serve as supports for the wheels (see "E") as
well as providing rigidity for the base frame. If the
unit is not to be steerable in azimuth then the wheels
can be omitted.

On this base is mounted the aerial support
system which is a sub -frame with vertical supports
for the reflector, see "D". Again the material used
is 2in by 2in timber. Detailed measurements are
given in the diagrams.

For main assembly work coach bolts are used
as far as possible since these will weather well, make
for easy assembly, or if necessary allow easy dismant-
ling for future modification.

If the aerial is to be steerable it is preferable that
the wheels should run on a solid surface. Ideally
this would be of concrete about 2in thick or, alterna-
tively, concrete paving units could be used provided
the base on which they are laid is carefully prepared,
see "C". Cost -wise concrete would be the 'better
choice.

If it is decided to make a permanent base and the
project is to be carried through to the later develop-
ments of the interferometer where a second aerial
unit will be required, then place the first unit on
the east -to -west base line at one end of the line.

An alternative method of mounting the reflector,
which again can be fixed or steerable, is shown in
the photograph on page 467 (Part 1 of this series).
This arrangement will provide scope for those who
prefer to work in materials other than wood. The
foundation for the steerable unit is much simpler
than for the four wheel system of the first design,
described above.

FOLDED DIPOLES
The frequency chosen will enable two dipoles to

be used and in order to make the system as efficient
as possible folded dipoles will be used. It was stated
that the optimum distance from the apex would be
0.35 wavelengths and that this would give an impe-
dance of 72 ohms. As two aerials are to be used

it will be better to make these folded dipoles to
take advantage of the increase in impedance that
these will provide. By doing this the system can be
properly matched and balanced.

A dipole is naturally a balanced system, and the
use of coaxial cable to make connections makes it
unbalanced. It might be thought that because it is
common practice to use coaxial cable for connection
between the television aerial and the receiver, that
this is also a satisfactory arrangement for radio
astronomy. This is not so because the level of signal
that is available for television is much greater than
that which is received from extra terrestrial sources.

BALUN TRANSFORMER
It is however possible to use coaxial cable for

part of the system. In order to do this a balance
to unbalance transformer known as a "balun" is
used to connect an unbalanced system to a balanced
system and vice versa.

To connect the folded dipole to standard 75 ohm
cable the "balun" shown in diagramatic form in
Fig. 4.4 will be used. This is a 4-1 step down in
impedance and provides a balanced connection at
the dipole. Details of the construction are given in
Fig. 4.5. The centre core of the coaxial feeder is
connected to a half -wave length of cable in a special
way. The outer braid of the cable ends are all
connected together as closely as possible.

The inner of the main cable and inner of the
nearest end of the half -wave section are connected
together and to one side of the dipole. The inner of
the other end of the half -way section is connected to
the other side of the dipole. No connection is
required to the outer of the coaxial cable at the
dipole end of the system. The other end of the
main coaxial lead matches the unbalanced termina-
tion at 75 ohms.

CONNECTING THE DIPOLES
The dipoles can be either of the followingtypes.
They can be made up from copper wire of about

14 s.w.g. The wire should be hard drawn copper,
or cadmium copper. This is necessary because there
will be considerable strain on the dipoles if they
are to remain in the focal line of the reflector with-
out sagging.

Alternatively, the standard commercial folded
dipole as used for television can be employed. In

this case the dipole can be supported by an
aluminium tube of about 0.5in diameter,
from the apex of the reflector.

The "balun" on each dipole and the
coaxial lead should go straight to the apex
of the reflector and the lead taken through
without touching the wires of the reflector
screen. The free ends of the two cables
will be matched to the 50 ohm quarter -
wave section which will, in turn, be plugged
into the preamplifier. See Fig. 4.6.

A corner reflector aerial built by the author.
Note that the side supports are of a different
style to those in the described design
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FOLDED DIPOLE

INSULATOR -TERMINAL
BLOCK

BA LUN

Fig. 4.4. A balance to unbalance transformer or " balun"
connected to a dipole

DIPOLE TERMINALS

INSULATION EACH INNER TO BE KEPT AS SHORT AS PRACTICABLE
BUT NOT TO EXCEED r LENGTH

TINNED COPPER WIRE BOUND AROUND
ALL THREE CABLES AND SOLDERED TO

THE BRAID

HALFWAVE SECTICN OF

COAXIAL CABLE

(72 ohm)

II I

NOTE: The length of the halfwave section will depend on
the type of cable insulation :

Solid polythene

Cellular polythene

Air -spaced

wavelength 0.65

2
wavelength x 0.86

2
wavelength x 0.9

2

Fig. 4.5. Constructional details of the balun
COAXIAL CABLE FROM DIPOLE _____

.1111.1111
EQUAL LENGTHSTO DIPOLE

. 111111 1
"APLV

SOLDER TOGETHER  QUARTER WAVE SECTION
OF 50 OHM CABLE

COAXIAL PLUG TO
PREAMPLIFIER

CONNECTING BOX SUFFICIENTLY SMALL

TO ALLOW COAXIAL SOCKET TAILS TO MEET

Fig. 4.6. Connector of two dipoles to the SO ohm cable

If wire dipoles are used then a wood support
reaching nearly to the dipoles will help to support
the balun and cable. The dipoles themselves are
supported in the reflector framework between the
diagonal struts by means of nylon cords. The
assembly of the two dipoles is shown in Fig. 4.7.

If the commercial type of dipole is used then balun
and cable can be taped to the tube support.

ASTRONOMICAL TERMS
During this article the terms azimuth and altitude

have been used. Though no doubt many will be
familiar with these terms it may be of interest to
give a short summary of the use of them. They are
the coordinates by which the position of a celestial
object may be indicated. A diagram of the system
is shown in Fig. 4.8.

FENCE HOOKS

NYLON CORD

FRAME SIDE MEMBERS

' FENCE HOOK
DETAIL

DIPOLE
NYLON CORD

PLASTIC
INSULATORS

°C11101( I
PLASTIC BL
TENSIONING
INSULATORS

DIAGONAL STRUTS
ON REFLECTOR

DIPOLE

39"

WIRE NOT LESS,
TRANI,' SW G

CERAMIC INSULATOR OR
MAY BE MADE FROM
PLASTIC OR GLASS

Fig. 4.7. Details of the dipole assembly and mounting

ZENITH STAR OR RADIO
SOURCE

Fig. 4.8. Illustrating the meaning of the terms Azimuth
and Altitude

AZIMUTH
This is the distance measured on a horizontal circle

which coincides with the visible horizon. It is
measured usually from North in degrees through
East (90°), South (180`), West (2700), thence up to
North again (360°). The logging of a position, for
example, would read "Azimuth 202`."

ALTITUDE
This is the distance from the horizon up to the

position of the object observed. The greatest altitude
is 90' therefore the logging in this case might be
"Altitude 52°". This greatest altitude is called the
Zenith.

The altazimuth system is known as the Horizon
System of Coordinates. It is used where the aerial
system in radioastronomy is steerable in these terms
and the position so obtained is translated into other
celestial coordinates such as equatorial or galactic.
Where large radio telescopes are involved it is usual
to have direct computerised conversion of altazimuth
to the other system of equatorial coordinates, in
order that the telescope is kept continuously pointing
to the correct position.

Altazimuth coordinates are used mostly for the
location of artificial satellites where it is necessary
to follow their path.

Next month : The receiver set-up and recording
methods will be described, and some elementary Solar
Astronomy will be discussed.
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PART TWO

0

BY D.BOLLEN
An instrument for the detection and graphing of earth tremors

THIS month constructional details for a IHz verti-
cal seismograph are given together with instal-

lation and operating instructions.

A I Hz VERTICAL SEISMOMETER
The spring pendulum seismometer of Fig. 9 is

based on a welded mild steel frame. It might be
possible to persuade a garage proprietor to weld the
frame and also tap threaded holes in the baseplate,
but if not, the frame could be built of well seasoned
oak. Compared with many other seismometers, the
spring pendulum type is one of the easiest to set up
and operate.

Any old spring will not do for the seismometer as
it must be near zero length. If the turns of a zero
length spring were without thickness it would shrink
to nothing when untensioned. Of course, an actual
spring will only contract to the position where the
wire turns touch. Some springs can have a theoreti-
cal negative length, depending on how they are
wound.

To determine the spring length, tension it with
various weights, measure the extension given by
each weight, and then plot weight against extension
on a graph. When the resulting straight line is
projected it should pass through, or close to, the
zero co-ordinates.

A spring of the dimensions specified in Fig. 9
can be obtained from most large ironmongers, but
it is advised that several should be purchased so that
one may be selected which has a zero or negative
length.

A negative length spring can be converted to
zero length by altering the spring adjuster.

Magnets for the transducer are taken from dis-
mantled loudspeakers. The small bar magnet taped
to the seismometer boom, above the calibrating coil,
will impart a small force to the boom when the cali-
brating coil is energised by a I Hz sine wave input.
Approximately 1 millivolt r.m.s. in the coil will pro-
duce a zero -peak deflection of 50 nanometers.

The thin leads from the transducer coils are
threaded through the hollow boom, and can be
terminated by soldering them to a tag strip mounted
on the upright section of the frame. Coil the trans-
ducer wires so that they do not interfere with the
free movement of the seismometer boom.

To make up the seismometer mass, obtain a length
of 2in inside diameter cardboard tube and glue this
to a cardboard base. Insert and glue in position a
dowel of the same diameter as the boom tube, then
melt down 21b of lead and pour this into the
mould.

WINDING TRANSDUCER AND
CALIBRATING COILS

A bobbin for the transducer coil, shown in Fig. 10,
is made up from two 2fin square thin sheets of
s.r.b.p., and a lin x lin x plywood former.
Make sure that the corners of the former are
rounded off, and edges smoothed, before glueing on
the s.r.b.p. sides.

Drill a hole in the centre of the bobbin for mount-
ing on a mandril in the chuck of a hand drill. With
a sharp spike, make a hole in one s.r.b.p. side to
admit LI start lead. Solder some thin red insulated
wire to the 40 s.w.g. enamelled wire and push
through the spiked hole. Secure and insulate the
joint with a layer of plastics insulating tape.

Wind on 2,000 turns of 40 s.w.g. wire for LI then
make another spiked hole and terminate this wind-
ing with a short length of green insulated wire.
Insert the wire through the hole and insulate and
secure with plastics tape.

A similar procedure is followed for the L2 wind-
ing, except that this consists of 500 turns of 40 s.w.g.
wire, and has a blue start lead and a green finish
lead. Finally, use more plastics tape to protect the
windings and transducer bobbin.

A piece of s.r.b.p. or gummed paper tube is glued
to one edge of the transducer bobbin to make a push
fit mount on the end of the seismometer boom. A
hole is drilled to admit the transducer leads.
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a
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IS 57 OUTSIDE DIAMETER IS 1/2 GLUED TO BRACKETS

RUBBER

1i/8 X 1"X 1/8" GROMMET

BRASS BLOCK

PLYWOOD
FORMER

S.R.B.P.
TUBE CUT TO
FIT BOBBIN SIDES

1/2 DIA.

1"DIA.

CALIBRATING COIL L3
BOBBIN (SIZE NOT CRITICAL)
WOUND WITH 1000 TURNS
40 S.W.G. ENAMEL WIRE

2" DIA. 1" THICK 2LB. LEAD
WEIGHT WITH 5/16" HOLE

131/2 X 5/I; BRASS

TUBE FOR BOOM

SMALL BAR MAGNET
TAPED TO BOOM TUBE

LEVELLING SCREWS

18"X 8"X 3/;
MILD STEEL
BASEPLATE

ri

CALIBRATING COIL L3
MOUNTED ON SHORT
LENGTH OF S.R.B.P. TUBE
GLUED TO BASEPLATE

TRANSDUCER
CO LS 1.111.2

MILD STEEL BRACKETS

TRANSDUCER MAGNETS

Fig. 9. Constructional details of I Hz vertical seismometer

21/2X 21/2(S.R.B.P3

HOLE TO MOUNT
BOBBIN IN HAND DRILL
CHUCK

RED

HOLE DRILLED IN GREEN
TUBE TO ADMIT
WIRES

BOOM'
TUBE

TUBE PUSH FIT
ON BOOM GLUED TO
COIL FORMER

S=START OF WINDING

F= FINISH OF WINDING

.1,'i,o,

TRANSDUCER
COILS 1.11L2

BRASS STUDS
TO MOUNT BRACKETS

1"X 1"X ILI PLYWOOD

FORMER

MAIN WINDING L1
2000 TURNS 40 S.W.G.
ENAMEL WIRE

(h)

FEEDBACK WINDING L2
500 TURNS 40 S.W.G.
ENAMEL WIRE

Fig. 10. Coil assembly details: (a) exploded view of transducer coil bobbin,
(b) transducer coil shown in cross section, (c) calibrating coil bobbin dimensions

Practical Electronics September 1971 737



ZERO LENGTH SPRING
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TAG STRIP FOR
/ TRANSDUCER LEADS

TRANSDUCER

AMPLIFIER BOARD
BOLTED TO BASEBOARD

The calibrating coil dimensions are not critical,
and the small bar magnet does not have to enter the
hole in the centre of the calibrating coil. An LAS
pot core bobbin, or a former of approximately the
same shape and size, can be wound with approxi-
mately 1,000 turns of 40 s.w.g. enamelled wire to
make the transducer coil L3.

CONSTRUCTING THE SEISMOMETER
AMPLIFIER

For the seismometer amplifier, prepare a piece of
0-1 in matrix Veroboard 19 holes wide by 43 holes
long, with copper strips running parallel to the
longest side. Drill holes to take panel mounting
screws, enlarge the holes for VR1 tabs, and make
breaks in the copper strips, see caption Fig. 11.

Insert and solder all terminal pins and proceed
with mounting all components, except R2. Take
particular care not to overheat transistors TR1 and
TR2.

TESTING
To test the seismometer amplifier module for

wiring or component faults, solder a 470 ohm
resistor temporarily across the terminal pins to
which the red and green leads from the transducer
coil will later be attached.

1 2 3 4 3 6 7 8

Connect the orange and black leads to the module
panel as in Fig. 11, and ignore the remaining ter-
minal pins.

Wire the orange lead to the positive terminal of
a 12V battery, and the blatk lead to the negative
terminal.

Check the potential between the collector and
emitter of TRI using a 20 kilohm/volt meter. If
significantly lower than 0.9V, disconnect the battery
and add resistor R2; this should increase the TR1
collector emitter voltage to near the required value.
If necessary experiment with the value of R2.

Where the TR1 voltage is found to be much
higher than 0.9V, when R2 is absent, the transistormay be faulty.

Now check the voltage between the collector of
TR2 and the negative battery terminal. Any serious
departure from five volts will probably indicate
either a faulty transistor, a wiring error, or
abnormally high leakage in C3.

PEN AMPLIFIER CONSTRUCTION
AND TESTING

The pen amplifier module is based on a Olin
matrix Veroboard 19 holes wide by 57 holes long,
with capper strips running parallel to the longest
side. Drill holes to take the panel mounting screws,

91011 1213M 51617 1819205223242526V28293031323334Z3637383940414243
A0000000000

00
C o 00
D 00
E 0 0
F oo
Coo
H 00

o o
00

K oo
L 0 0
Ad 0 0
N o o

L1/
lit,..--Mass04 I\L2

Terminal pins

C2

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0

S

TR1

R7

bromic xellois

To C5

TR3

R9

VR1

white

0
Hack

Fig. 11. Assembly and wiring
details of seismometer
amplifier. Cut copper strips
at the following: B4; B40; C4;
C40; D4; D40; F18; G14; 1-114;
N34; 05; 040; P5; P40; RS;
R40
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TO VR3

YELLOW BROWN

X
0 0 0 0000000000000000 o oo o 000 o
O

O TR5
R11O VR4

0
0
0
0
0
0
0
O TR4 DI
0
0
O RI4

D2

.3

TO VR2

0 0 0 0 0 0 0 0 0 0 0

0 TERMINAL PINS

TO JK1

TO S1

TR6

TO LP1

Fig. 12. Assembly and wiring details of pen amplifier. Cut copper strip at following holes: 848; C36;
C48; D27; D48; ElO; Ell; E48; K27; M6; N6; N30; 06; 048; P6; P48; Q48; R9; R48

the miniature mains transformer mounting screws,
and enlarge holes for VR4 tabs.

Make breaks in the copper strips as listed in the
caption of Fig. 12, and insert all terminal pins before
wiring up other components.

Make a preliminary check on the pen amplifier
module as follows. Temporarily wire a six volt,
60mA bulb' across the terminal pins identified by
mauve leads in Fig. 12. Connect a mains lead to
the appropriate pins on the miniature mains trans-
former TI.

Solder a one kilohm resistor across the grey and
orange lead terminal pins, and connect a shorting
link across the brown and yellow lead terminal pins.

When the mains input to TI is switched on, look
for a dull red glow from the lamp LP1. With the
testmeter, check that the voltage across C11 is
between II V and I2V.

Apply the positive voltmeter lead to the grey wire
terminal pin, and the negative lead to module earth.
Adjust VR4 for a reading of around 6V.

If it is impossible to obtain a reading of 6V, there
may be a wiring fault, or something wrong with
TR4 or TR5.

Fig. 13. Seismometer amplifier
unit. After assembling the unit
should be enclosed in hardboard
lined with polythene to exclude
draughts, and short term
temperature changes
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TRANSDUCER

LIVE (S2)
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INSTALLING THE SEISMOMETER
AMPLIFIER

Although insensitive to slow changes of ambient
temperature, the seismometer amplifier should be
screened against thermal variations which lie within
the 'frequency range of the seismograph, otherwise
there will be an addition to the apparent overall
noise level. Draughts can similarly produce spurious
noise.

Thermal screening is achieved by placing the
amplifier module inside a draught proof box which
is lined with expanded polystyrene. In Fig. 13, board
mounting and interwiring details are shown. Here
the aluminium base plate provides a support for
the polystyrene lined s.r.b.p. cover. Only the socket
panel is shown. SKI and SK2 are mounted by means
of an Bin x 1 fin s.r.b.p. panel attached to the side
of the 8in x 3in x aluminium chassis.

A layer of expanded polystyrene is interposed
between the top of the chassis, and the amplifier
module and C5, to minimise thermal gradients.
Leads from the seismometer transducer are taken
through a grommet in the s.r.b.p. panel, to appro-
priate terminal pins on the module panel.

LAYER OF EXPANDED B"X 3V/2" ALUMINIUM
POLYSTYRENE ON TOP CHASSIS FIXED TO
OF CHASSIS SEISMOMETER BASEPLATE

WITH SELF -TAPPING SCREWS

TO CALIBRATION COIL

SK2
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There is sufficient room on the baseplate of the
seismometer to accommodate the complete seismo-
meter amplifier and batteries on either side of the
boom. The amplifier unit chassis can be fixed with
two self -tapping screws. If desired, a battery box
can be made up for BYI and BY2.

CONTROL UNIT CONSTRUCTION
A 6in x 4in X 21in aluminium chassis placed on

its side will serve as a box for the control unit
components. and can house the pen amplifier
module.

After drilling the box front to take those com-
ponents shown in Fig. 14, drill holes in the sides of
the box to accept the pen amplifier module mounting
screws, and mains lead grommet. Install all controls,
sockets, and the amplifier module, then proceed with
wiring up as shown.

CONSTRUCTING A DISC RECORDER
A prototype disc recorder which incorporates a

bell warning circuit and a pen vibrator is shown in
Figs. 15a and b. Disc recorder layout will depend
on the types of turn -table motor used and on addi-
tional facilities.

Fig. 14. Interwiring of control unit

A start can be made by selecting a suitable motor
for one revolution per 24 hour operation. It is
essential to have a slipping clutch drive of the type
found in mechanisms taken from alarm clocks, elec-
tric wall clocks, or time switches.

Most time switches have a spindle with a threaded
hole which can be easily adapted to take a turn-
table, but in the case of a converted clock, a threaded
bush must be soldered to the hour hand cog as in
Fig. I6a. If difficulty is experienced in making a
suitable turntable and fixing it to the motor, try
using an old grmophone turntable with a friction
drive on the rim; this will also allow a bigger paper
disc to be employed, and will give greater trace
detail.

Mount the turntable assembly on a baseboard
made of plywood or thick s.r.b.p., with space to
spare for the pen relay RLA, and RLB and RLC if
used see Fig. 8).

RELAYS
All relays specified' for the disc recorder are of

the G.P.O. type 3000, with 1,000 ohm windings,
operating on 6-I2V. Modification details for RLA
are given in Fig. 16b.

The pen arm is soldered to a 4B.A. solder tag
which is held against the armature by a small pres-
sure spring. The arm is free to move up and down,
with the pen counterbalanced by a lead weight, but
is driven horizontally by the movement of the arma-
ture; in this way the pen is free to follow surface
irregularities of the paper and maintains a constant
but light contact.

Remove RLA armature and glue two small squares
of foam plastic, approximately lin x lin x fin
thick, to the relay frme and polepiece, then replace
the armature and mount the pen arm. If necessary,
bend the relay contacts so that they are just open
when the armature is naturally biased by the foam
inserts.

Fix RLA to the baseboard beside the turntable
and bend the pen arm until the resulting ink trace
is in line with the turntable radius. The disc recorder
in its basic form will now be ready for use.

EXTRA FACILITIES
It is useful to have some warning of the onset of

a tremor when the seismograph is left operating

PEN AMPLIFIER BOARD

TO

CHART MOTOR
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PEN COUNTERBALANCE

WEIGHT

PEN RELAY
RLA

VARIOSCRIPT PEN

BOSS WITH THREADED STUD
SOLDERED OR SCREWED
TO CLOCKMOTOR SPINDLE

PEN

RUBBERTO GRIP PAPER 6"DIAMETER iI; THICK

WHEEL
DISC ALUMINIUM DISC FOR TURNTABLE

1 REV/MIN MOTOR
HELD AGAINST
TURNTABLE RIM
BY A SPRING FOR
FAST RECORDING

1000 OHM RELAY

MINUTE HAND
SPINDLE

1 REV/24 HOUR

CLOCKMOTOR FOR
SLOW RECORDING

(a)

THREADED BUSH
SOLDERED TO
HOUR HAND COG

CLOCK CONVERSION
FOR MOUNTING TURNTABLE

LEAD FISHING
WEIGHT

(b)

Fig. 15a. Top view of prototype
disc recorder

PEN VIBRATOR
RLC BOLTED TO
MOTOR FRAME \

REV/24 HOUR
CLOCK MOTOR TAKEN
FROM TIMESWITCH

Fig. 15b. Underside of motor board

PEN ARM
SOLDERED TO TAG

SMALL SQUARE
OF FOAM PLASTIC

SPRING

6 B.A.SCREW

NUT

4 B.A. SOLDER TAG

WASHER

SMALL SQUARE
OF FOAM PLASTIC

VARIOSCRIPT PEN
WITH 0.2mm NIB Fig. 16. Piece port assembly details for disc recorder
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unattended, perhaps in a separate room. The simple
bell circuit wired to the relay RLA contacts as in
Fig. 8 can be quickly added to the basic recorder.

One of the bugbears of most pen recorders is.
unreliable inking. There is nothing more infuriating
than finding that the pen has dried up just before
the onset of an interesting event. To improve
matters, the pen can be filled .with watered down
ink, but this gives a grey trace.

Further improvement results if the detachable nib
is cleaned at the end of each 24 hour recording
period, but this is a nuisance, and uses up valuable
recording time.

The remedy is to employ a vibrator to keep the
point of the nib bouncing up and down on the
paper, and maintain a tiny pool of wet ink under
the nib, without appreciably thickening the trace.
A description of the vibrator has already been given,
see also Fig. 8 and Fig. 15.

For triggered, expanded trace recording, a one
revolution per minute synchronous motor can be
arranged to rim drive the turntable approximately
one revolution in every 36 minutes by means of a
spring loaded sin diameter rubber wheel.

A choice of motor speeds and friction wheel sizes
will allow a wide range of recording speeds to be
covered.

INSTALLING THE SEISMOMETER
An ideal seismometer site would be a deep pit

excavated down to bedrock, somewhere in the middle
of a large. unpopulated area of open countryside,
devoid of trees, and at least one hundred miles from
the nearest seashore. Of course, the ideal site is not
available in the United Kingdom, and the best use
must be made of available terrain.

In the centre of large towns built on chalk or
clay, the "cultural" noise level will almost certainly
mask all but the strongest tremors from distant
events, but advantage can be taken of reduced human
activity in the early hours of the morning. The
seismograph will anyway be left running for 24 hours
under normal circumstances.

The seismometer can be placed on a large concrete
block which is let into the floor of a cellar, as this
serves to couple it efficiently to the ground.

A suburban site could be based on a pit-or
seismometer "vault" to use the correct term-dug
in a garden. See that the pit is either well drained,
or rendered completely waterproof with a lining of
impervious concrete.

Although rural seismometer sites are obviously the
best, the presence of trees can multiply the micro -
seismic background noise at least three or four times
when a high wind is blowing, and quarry shots
have a perverse habit of turning up right in the
middle of an interesting recording.

Training areas for the Armed Services are also
sited in rural areas. Guns, bombs, depth charges,
and sonic booms are all recorded faithfully by the
seismograph.

Having decided upon and prepared a seismometer
site, the instrument is installed and levelled with the
aid of a spirit gauge. Make sure that the transducer
coil is correctly aligned, completely free to move,
and cannot touch the magnets.

A sharp increase in resonant frequency can be
caused by minute whiskers of ferrous metal bridg-
ing the gap between magnets and coil. The remedy
is to clean the magnets by wiping them with a piece
of foam plastic.
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A tin can placed over the transducer assembly,
with a cut -away to clear the seismometer boom, will
prevent dirt collecting on the magnets. It is advis-
able to protect and shield the seismometer with a
heavy box cover of wood or metal, which is in turn
covered by an old blanket to keep out drafts and
loud noises.

TESTING THE SEISMOGRAPH
Connect the seismometer amplifier to the control

unit. Adjust VR1 for minimum damping (slider
earthed, and plug in the batteries. With gain control
CR2 at zero, switch on the control unit, and wait
for a minute or two for the circuits to settle down.

Advance VR2 while watching the zero -peak
meter; the pointer should be seen to rise and fall
rhythmically at the resonant frequency of the seismo-
meter. If instead the pointer persistently goes to
full scale, at low settings of VR2, and the panel
lamp LP I flashes, this will indicate instability.

, The instability might have been caused by switch-
on surges, in which case a 1.5V d.c. voltage injected
into SK4 sockets should kill the unwanted oscilla-
tion, and return the seismometer amplifier to normal
working.

To check the amplifier noise level, set VR2 to
zero and clamp the seismometer transducer by insert-
ing a thickness of cardboard between the coil and
the magnets. Turn VR2 to maximum gain and
observe the peak meter deflection, this should not
exceed 4,,LA on the existing meter scale.

CALIBRATION
The seismologist is not necessarily concerned

with the accurate measurement of ground motion
amplitudes. Often it is enough to time the tremors,
and merely compare relative trace amplitudes.
Nevertheless, it is instructive to see how the seismo-
meter responds to a well defined mechanical dis-
placement and there are several methods of
attempting this.

Perhaps the best technique is to place the seismo-meter on a special "shaking table", a precision
engineered platform capable of being moved with
great accuracy through small distances.

A simpler alternative more suited to the amateur
is to impart a small motion to the seismometer
boom by applying a known electromagnetic force.

An item of equipment needed for calibration is
a sub -audio oscillator, tunable from about 0.5Hz-
5Hz, with an output of at least 10V r.m.s., and
having a switched attenuator covering 100dB or
more.

An ordinary audio signal generator can some-
times be converted for sub -audio use by adding
extra large capacitors to the frequency determining
network, while at the same time increasing the
value of all coupling, de -coupling, and smoothing
capacitors to prevent distortion and loss of output
at the lowest attainable frequencies.

The Heathkit AG -9U, for example, will work
down to 0.1Hz after suitable modification.

To calibrate the 1Hz spring pendulum seismo-
meter, attach a small pointer to the seismometer
mass, arranged so that it moves up and down a
metre scale. Temporarily short-circuit the red and
green leads from the transducer coil LI at the
seismometer amplifier input, and make sure that
the supply is disconnected.
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electronics
mastered!*

by our highly practical
BUILD, SEE & LEARN system

Step by step we take you through the apparent
intricacies of electronics and show you how easily you
can master the subject. Write for the brochure which
shows, in full detail, how you can do it.

We provide a full range of components and sub-
assemblies, with details of what they do, so that you
learn to recognise all the 'bits and pieces'. Using
some of these you are instructed in how to build this
oscilloscope, simply and quickly.

You are shown how to read and understand circuit
diagrams so that you can later build more advanced
equipment or draw your own diagrams.

You can construct over 40 kits, including:-
 Valve experiments  Electronic switch
 Transistor experiments  Simple transmitter
 Amplifiers a.c. experiments
 Oscillators d.c. experiments
 Signal tracer
 Photo electric circuit Simple counter

 Computer circuit  Time delay circuit
 Basic radio receiver  Servicing procedures

This course has been designed to help even those who are
complete newcomers to electronics. No Maths needed !

POST NOW
FOR

FREE BROCHURE
BLOCK CAPITALS PLEASE

rTo: British National Radio School, Reading,
I Please send your free Brochure, without obligation, to:

NAME

ADDRESS

Berks.

P E 9

FREESPECIAL ELECTRONIC GIFT
to all our Students POST COUPON NOW !
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SPECIAL PURCHASE!
BRAND NEW FM MULTIPLEX STEREO DECODER
UNITS. Manufactured by PHILIPS. Size 2" x 35'

1". All transistor 24V. at 6rnA. Supplied pre -
aligned with full circuit diagram and connection
details. £4 each. Post free.

FEW ONLY -LEAK MK I TRANSCRIPTION PICK-
UP ARM. Using the world famous gimbal pivot
system. Complete but less pick-up head. 22.50.
P. & P. 20p.

INPUT MATCHING TRANSFORMER. Beautifully
made in heavy Mu -metal cylindrical case for mini-
mum hunt pick-up. Size 11" high x 15' dia. Ratio
130: 1 approx. Especially suitable for matching
dynamic or ribbon mikes or pickup from low to
high impedance or vice versa. 76p each. Post Free,

BLACK ANODISED 18g. ALUMINIUM HEAT
SINKS. For T03, complete with mica's and bushes.
Size 21- a 3" approx. 25p pair. P. & P. 3p.

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

NEW IMPROVED MODEL WITH HIGHER
OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED
CIRCUIT BOARD FOR EASY CON-
STRUCTION

really first-class Hi-Fi Stereo 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 Base, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers front 5 to 15 ohms. Compact design,
all parts supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, knobs, wire, solder, nuts, bolts -no extras
to buy. Simple step by step instructions enable any
constructor to build an amplifier to be proud of. Brief
specification: Power output 14W r.m.s. per channel into
5 ohms. Frequency response 3dB 12-30,000Hz.

ivity better than 80mV into 1M (1. Full power band-
width - 3dB 12-15,000Hz. Bass boost approx. to +12dB.
Treble cut approx. to -16dB. Negative feedback 18dB
over main amp. Power requirement@ 35V at 1.0 amp.
Overall size -12" wide . 8" deep < 21" high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT. 210.50 P. 0 P. 13p.

POWER PACK KIT, 23 P. & P. 30p.
CABINET, SS P. & P. 30p.

(Post Free it all units purchased at same time). Full after
sales service. Alen available ready built and tested,
120.50. Post Free.
Note: The above amplifier is suitable foe feeding two
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and ,rill then provide mixing out fading
facilities for medium powered Hi-Fi Discotheque use, etc.

SPECIAL PURCHASE OF MANUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head withtwin S.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Me/s output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Mc/s. Brand
new and pre -aligned. Size 21in H. a
15in W. x 25in D. For 6V D.C. ki
2.8mA. A.M. Gang fitted with trim -
merit which can be connected to
standard A.M. aerial and oscillator
circuits if required. LIMITED
NUMBER. Only 22.25 post free.
Connection details supplied.

HIGH GRADE COPPER LAMINATE BOARDS
8 x 6 x Kin. FIVE for 50p. P. & P. 13p.

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Braes. Extends from gin. to approx. 221in. Maximum
diameter 110. 25p each. P. & P. Lip.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
hiving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-3-10-1320-23-30-33-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
fall wave. Size 3lnL< 35inW X 3inD. Price 21.75.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. 0 P. 13p.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 21-38. P. 0 P. 30p.
Tapped Primary 200-220-240V. Sec. 221.5V at 300m A.
63p. P. & P. 13p

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
x 1115in wide 55' deep. Fitted with E.M.T.
Ceramic Magnet 13in x gin bass unit, two H.F.
tweeter units and crossover. Power handling 101V.
Available 3, 8 or 15 ohm Impedance.

Our Price i8.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

2410. Carr. 60p.
Also available in 8 ohm with EMI 13in x gin. bass
speaker with parasitic tweeter. 241.50. Carr. 65p.

LOUDSPEAKER BARGAINS
Sin 4 ohm 50p. P. & P. 13p. Sin 3 ohm 110p, P. & P. 13p.
7 x 4in 3 ohm 11-05, P. & P. 20p. 10 X gin 3 or 13 ohm
11.90, P. & P. 30p. E.M.I. 8 X 5in 3 ohm with high flux
magnet 21.82, P. & P. 20p. E.M.I. 13) X 8in 3 ohm with
high flux ceramic magnet 22.10 (15 ohm 12451. P. & P.
30p. E.M.I. 13 x gin, 3 or 8 or 13 ohm with two inbuilt
tweeters and crossover network 14.20. P. & P. 30p. E.M.I.
13" 8" twin cone (parastatic tweeter) 8 ohm 22.25.
P. & P. 30p.
BRAND NEW. 12in 13w Hill Speakers, 3 or 13 ohm.
Current production by well-known British maker. Now
with Influx ceramic ferrobar magnet assembly 5650.
Guitar models: 23w 28.50.33w 18-50. P. & P. 98p each.
E.M.I. 3)in HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3, 8 or 13 ohm 98P each.
P. & P. 13p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 13 ohm, 1210. P. & P. 30p.
35 ohm SPEAKERS V. ONLY 83p. P. & P. ISM
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 In. wide. Usually 4115 yd., our price 75p yd.
length. P. & P. 15p (min. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo Sin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. PRICE 22.95. P. & P. 15p.

SINGLE HEADPHONE. With aluminium headband.
Approx. 200 ohm. 259. P. & P. gp.
CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 93p. P. & P. Op.
HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21.05. 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 from H.T.
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 11 . tin.
Brand new - complete with instructions. Price
88p. P. & P. 13p.

BRAND NEW E.M.I. LIGHTWEIGHT PICK-UP ARM
WITH ARM REST. Fitted mono t stylus and cartridge
for LP/78, ONLY £1. P.O P. 8p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Baas, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin. w. d. 6 h. Ready built and tested.
PRICE 13.75. P. & 1'. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 24.58. P. & P. 50P
DE LUKE QUALITY PORTABLE RIP CABINET MK Il
Uncut motor board size 145 121n., clearance 2 in. below,
5f in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP23). Size 18 x 1.5 X gin. PRICE 23913. P. & P. 50p.

10/14 WATT HI -F1 AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech. with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 Independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve lineup 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple Instruction booklet 139 (Free with
parts). All parts sold separately. ONLY 27.97. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets, 89.97. P. & P. 55p.

BRAND NEW TRANSISTOR BARGAINS. GET 13
(Matched pair) 75p; V15/10p, 50p; 0071 25p; 0076 30p;
AF117 18p; 2G339 (NPN) 15p.
Set of Mallard 6 transistors OC44, 2-0C43. AC128D,
matched pair AC128 21.25: ORP12 Cadmium Sulphide
Cell 53p. All post free.

SPECIAL PURCHASE !
SPEAKER CABINET FROM FAMOUS MAKER I
Beautifully made all -wooden construction cabinet
with medium walnut finish front, gold anodised
expanded aluminium grille and dark sides. Approx.
size overall 110" high a 5' deep x 131" wide at base.
Easily removable baffle cut out for 8' speaker. Fibre
board back. Could accommodate amplifier or radio
together with speaker. An expensively made cabinet
at a give-away price.
LIMITED NUMBER ONLY 21 38 Post Free.

DE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fullyisolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2 x

ECL86 Triode Pentodes.
1 ; EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control I. used.
Balance of the left and right band channels can be
adjueted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full' negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs, chassis size 11M. w x 4in. x.
Overall height including valves 510. Ready built and
tested to a high standard. Price 28.92. P. & P. 45p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/A21 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 16-97. Carr. 50p.
With stereo cartridge 17.97. Carr. 50p..
SUITABLE PLINTH UNIT FOR ABOVE with rigid plastic
cover. 15.75 complete. P. & P. 50p.
LATEST GARRARD MODELS. All types available 1026,
2025. SP25, 8000, AT80. etc. S.A.E. for Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Special design enables above models to be used
with cover in position. Also suitable for housing AT60
and SP.25. OUR PRICE 9.5.75 complete. P. & P. 50p.

LATEST ACOS GP91/1SC Mono Compatible Cartridge with
t/o stylus for L1'/EP/78. Universal mounting bracket.
11.50. P. & P. go.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
22.50. P. & P. 10p. Also available fitted with In in
Diamond TiO stylus for Stereo LP. 23. P. & P. 10p.
LATEST RONETTE T.0 Stereo Compatible Cartridge for
EP/LP/Stereo/78. 21.23. P. & I'. 10p.
LATEST RONETTE T.0 Mono Compatible Cartridge for
EP/LP,78 mono or stereo records on mono equipment.
21-50. P. & P. 10p.

3 -VALVE AUDIO
AMPLIFIER HA34 MK II

Designed for Hi -Pi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 75in . 4in. d. -

411n. b. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with Improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 2475. P. & P. 35p.

ESL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employe entirely different and advanced
circuitry. Complete set of parts, etc. S3-98. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 71n. wide a 3in. deep
gin. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.
OUR ROCK -BOTTOM £2.75 P'31:'BARGAIN PRICE

HANDBOOCOF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and honte constructors. 1971
edition including many 1000'a of British, U.S.A.,
European and Japanese translators. ONLY 40p. Post 5p.

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

Station
iibledon

Fab

170 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985
few minutes front South IIFabSEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

HARVERSON SURPLUS CO. LTD. (P/ease write clearly)
PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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Inject a 1Hz sinusoidal signal of about 5V r.m.s.
into the calibration coil L3, via sockets SK4 and
SK5 on the control unit front panel.

With the help of another person, tune the oscil-
lator for maximum deflection of the seismometer
boom, and then adjust the oscillator output voltage
until the seismometer mass is swinging through a
vertical distance of 1 millimetre. Carefully note the
exact oscillator voltage required to give the above
deflection, then switch off the oscillator.

Remove the short circuit from the transducer
leads and re -connect the supply. Advance VR2 to
make sure that the seismometer is now responding
correctly to microseisms, with VR1 set for mini-
mum damping.

With VR2 turned down low, attenuate the pre-
vious oscillator output voltage by 80dB and inject
this signal into SK5. Adjust the oscillator frequency
control for maximum deflection of the zero -peak
meter; this is because the seismometer may not have
the same point of resonance for very large and very
small displacements. Since the original deflection was
1 millimetre peak -to -peak, or 0.5 millimetre zero -
peak, fie new seismometer deflection should be
0.5mm x 10-4, or 50 nanometres.

Adjust VR2 for a full scale deflection of 50/AA
on the zero -peak meter, and make a note of the
VR2 setting for future reference. The calibration
obtained will be dependent on the amount of damp-
ing applied.

For other settings of VR1, re -calibrate, or pre-
pare a response graph similar to Fig. 2 so that
known settings of VR I can be related to amplitude.

Another factor to be taken into account is that the
calibration will only apply at the particular frequency
used to deflect the seismometer boom, because the
transducer is of the velocity type. It is a reasonable
assumption that output will be related to amplitude
in the undamped mode when the seismometer can
only respond to a narrow band of frequencies
centred at resonance.

OBTAINING RECORDINGS
Set VR2 to zero and insert the disc recorder jack

plug into socket JK I on the control unit front panel.
Wait for a few minutes for the pen amplifier to settle
down, and then adjust VR4 to position the arma-
ture of relay RLA at the mid -point of its travel.

Set up the pen, paper disc, and turntable rotation.
Advance VR2 until the pen just moves in response
to microseisms, and gives a slightly thickened trace.
If necessary, re -adjust the pen zero by means of fine
control VR3.

Leave the disc recorder running for several hours
to check for reliable inking and pen deflection. At
the same time, try injecting a range of frequencies
from the test oscillator via SK5, to see how the com-
plete seismograph responds to displacements of the
seismometer mass.

SEISMOGRAMS
Four seismograms obtained with a simple disc

recorder are given in Fig. 17.
A tremor from an epicentre a few hundred miles

from the seismograph is depicted in Fig. 17a,
recorded at a speed of one revolution every 24 hours.
Seismogram Fig. 17b is the result of a rapid suc-
cession of small quarry shots at a distance of 6 miles
(also clearly audible at the recording station); turn-
table speed one revolution every 36 minutes.

(10

(c)

I HR

I HR

loo.:44kk

--444041r4NY-4(d)
10 SEC.

Fig. 17. Specimen seismograms obtained with a simple
disc recorder: (a) a near earth tremor, (b) quarry blasting
six miles from recording station, (c) storm microseisms,
(d) speeded up trace showing microseisms

An approaching area of low pressure, accom-
panied by high winds produced the seismogram of
Fig. 17c; the large amplitude deflections were caused
by trees in the vicinity of the seismometer. The
recording speed for this was the same as for Fig. 17a
seismogram.

Finally, in Fig. 17d, a turntable rate of one revolu-
tion per minute gives a detailed record of micro -
seisms, and shows the modulation effect which is
sometimes referred to as "string of sausages".

Although not certain, the modulation may be
caused by long period oscillations from the conti-
nental shelf being added to more local microseisms.

If a strip or helical chart recorder is available,
having paper speeds of l0sec/cm or more, it can be
connected to the seismograph control unit as shown
in Fig. 18, to obtain more detailed recordings.

Serious seismological work demands the use of fast
paper speeds with precise timing marks, to fix the
arrival times of subsidiary waves reflected from
crustal layers.

STRIP CHART RECORDINGS
The two seismograms in Fig. 19 are representa-

tive of traces given by a strip chart servo recorder.
C14Pu

---1]To strip or
1000p F helical recorder

Fig. 18. Circuit for feeding output from pen amplifier
into an advanced recorder
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(a)

(b)

Fig. 19. Seismograms obtained with a strip recorder,
(a) earthquake in the North Atlantic Ocean, (b) depth
charge recorded at a distance of 250 miles

Fig. 19a is of a confirmed earthquake centred
under the North Atlantic ridge, with minimum
damping applied to the seismometer, and a fairly
slow paper speed of 5.5min/cm.

Clearly shown here are the two peaks produced
by the difference in arrival times of major P and S
waves.

Fig. 19b gives a good general impression of seismo-
graph sensitivity, and also shows the increase in
detail resulting from a faster paper speed of
lOsec /cm. To obtain this seismogram, frequencies
below 1Hz were filtered out by reducing the value
of C14 coupling capacitor (Fig. 18) to one micro -
farad. The input impedance of the chart recorder
was ten kilohms

For this, the response of the seismometer was
set to wide -band with near maximum damping,
and the major recorded frequencies were in the
region of 5Hz.

FILTERING
The seismograph response characteristic can, of

course, be tailored to suit a particular situation.
If the main interest is the recording of teleseisms,

that is events occurring some thousands of miles
away, integrating capacitor CIO in Fig. 7 can be
added to attenuate signals above 1Hz; this also
partly corrects the inherent transducer response to
yield an output more nearly related to amplitude
over the full frequency range of the instrument,
instead of velocity.

Quarry shots and other explosions can form a
study in themselves, as seismic signals revealing
something of the structure of the Earth's crust.

For all but explosions approaching nuclear magni-
tude, the frequencies generally encountered will lie
above 1Hz. It will pay, therefore, to improve the
signal to microseismic noise ratio by attenuating
unwanted frequencies below 1Hz; simply achieved
by reducing the value of C14, . as was done for
seismogram Fig. 19b.

To conclude this short introduction to the subject,
the serious experimenter can find plenty of oppor-
tunity in the field of seismology for circuit develop-
ment. Good sub -audio amplifiers, filters, and
oscillators are scarce items. Equally, there are few
seismological stations run by amateurs in the British
Isles, despite the new impetus given to the subject by
nuclear explosion detection and Moon quake
recording.

NEWS BRIEFS
Sub Trainer

ANEW era in the training of Royal Naval submarine
crews was signalled by the recent opening of a

computer -based Submarine Command Team Trainer
1SCTT) at HMS Neptune, the R.N. training establish-
ment.

The SCTT system was developed jointly by the
Ministry of Defence and the Electronic & Display
Equipment Division of Ferranti Ltd. in Manchester, and
is based on two Ferranti Argus computers.

The equipment is designed to train the submarine
command team and crew in tactics and operations, and
the various degrees of training available in the simulator
system range from simple operator training to complex
tactical exercises involving a number of target and escort
vessels. Realistic simulations of sonar, radar, periscope,
fire control and navigation systems are provided.

Lucas Looks Ahead
WI I H the formation of an Electronics Product Group
under Dr. John E. Matind, Lucas Electrical

Limited intend to marry their undisputed engineering
skill in automative electrical systems with the more
recent electronics and semiconductor technology and
production capacity of their former Semiconductor
Division.

This move was considered desirable in the face of a
rapidly changing electronics market where integration in
both i.c. and hybrid module form are foreseen as major
expansion areas, and in particular the acceleration of
automotive electronics technology, an area in which
Lucas has made a significant contribution. This com-
pany sees a greatly expanded market in the future since
electronic -based systems will become essential parts of
modern cars as a move to meet the new safety and
environmental requirements.

Apart from the automotive market. Lucas intends to
increase its activities in other areas, including consumer
electronics. To this end their recent distributor agree-
ments with two large U.S. component manufacturers,
Centralab Semiconductor and Quantrol Electronics, are
significant. The optoelectronics market in particular is
seen as a major expansion area in the future.

It is of interest to note that the entry of Lucas into
the field of semiconductor manufacture started originally
in 1955 when, faced with the difficulty of obtaining
silicon semiconductors, they decided to develop and
manufacture their own.

They achieved fame as the creators of the world's
first 500V transistor.

A JOB WITH P.E.?
An unusual opportunity for an electronics

enthusiast to enter technical journalism. There is
a -vacancy for an editorial assistant, age 20 to 30,
on the staff of Practical Electronics. Keenness
and ability to learn more important than previous
experience in publishing.

Write, with brief details of career, to the Editor,
Practical Electronics, Fleetway House, Farringdon
Street, London, E.C.4.
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MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

INSTRUMENT CASES
Keeping up with the range of

instrument cases available on the
market is becoming increasingly
difficult for the designer and con-
structor of equipment.

Adding to this large selection of
instrument cases available at present
are three new ranges from West
Hyde Developments, Vero Elec-
tronics and McArdle and Brainsby.

With the increase in popularity
of anodised aluminium finishes,
West Hyde have developed the
"Brightcase" instrument case which
can be either free standing or rack
mounting. The external construc-
tion is of aluminium with the excep-
tion of the top and bottom panels
which are made of black PVC
coated steel.

The anodised side panels are held
with button head socket screws.
which can also be used to carry the
rack mounting brackets.

All units come complete with
front and back panels in anodised
aluminium in either full, half or
quarter width. These panels are
held by stainless steel Pozidriv
screws on to the anodised main
rails. Inside there are four alumi-
nium slides on which the equipment
can rest.

Details of case sizes and prices
can be obtained from West Hyde
Developments Ltd., Ryefield Cres-
cent, Northwood Hills, Northwood.
Middx. HA6 INN.

im pex cases from
McArdle & Brainsby4

As an addition to their "D"
series instrument cases Vero Elec-
tronics introduce a 17fin deep series.
The cases accept standard I9in
front panels or frames and incor-
porate flush fitting side handles, for
ease of carrying.

The cases incorporate all the
usual features of the "D" series,
such as tilt feet, front trim, and
handles and a vinyl paint finish.
Ventilation is provided by slots in
the bottom and rear panels which
are both detachable for easy access
to the interior.

Further details of all the Vero
cases are available from Vero Elec-
tronics Ltd., Chandlers Ford, Hamp-
shire, S05 3ZR.

The Impex range of cases from
McArdle and Brainsby covers 36
different sizes. The case bodies
are made from 20 s.w.g. steel coated
with stove enamel in green hammer
finish.

The detachable front and back
panels are 18 s.w.g. satin anodised
aluminium and the base is made
from 18 s.w.g. passivated zinc
plated steel.

Further information on the Im-
pex range of cases is obtainable
from McArdle and Brainsby (Im-
port and Export) Ltd., P.O. Box
2BB, Newcastle-upon-Tyne, NE99
2BB.

SWITCH KIT
Constructors will be delighted to

learn that a contender to the famous
Maka Switch, which many readers
seem to have difficulty in obtaining.
is now being marketed through
Home Radio (Components) Ltd., by
A.B. Electronic Components Ltd.

The switch is available in kit
form and practically any multiple
arrangement of rotary switching can
be set-up. The switch consists of a
shafting unit with a 6in shaft.
wafers, screens, spacers, studding
and a mains switch.

Addresses of local stockists and
details of wafers available can be
obtained from A.B. Electronic
Components Ltd., Sutherland House,
5/6 Argyll Street. London, WIV
I AD.

Vero Electronics D series case

st,
0 r",;

Switch kit made by
A.B. Electronics Components

TREASURE HUNTER
Hunting for buried treasure

appears to be one of the popular
outdoor pastimes, and the electronic
metal detector is an essential part
of the equipage of every serious
treasure hunter.

A useful little handbook "A For-
tune Under Your Feet" by Edward
Fletcher has been brought to our
attention. Its value is in the lesser
known facts it contains about where
and how to search. One chapter
gives a broad outline of metal
locators and suggests the kind of
performance one should look for.
Available from loan Allen & Co.,
Biggin Hill, Kent, price 45p plus
6p post and packing.

METALS TO ORDER
Happy to meet even the smallest

order and advise which metal is best
suited for a particular job, Henry
Righton & Co. Ltd., of Brookvale
Road, Witton, Birmingham 6, have
opened a "Cash & Carry" counter
for the do-it-yourself enthusiast and
model builders in the Birmingham
area.

The counter, open from 9.0 a.m.
to 5.0 p.m. and 8.30 a.m. to 12 noon
Saturdays, is able to supply alumi-
nium, brass, copper, bronze and
stainless steel in rod, bar tube, sheet
or strips cut to any size, shape or
length.

Practical Electronics September 1971 747



R GAMES

COMPUTE

PART TWO

I
T SHOULD have been possible with last month's
article to play in a very limited game using the

primary parameter controls in Fig. 8. The SPEED
controls would be "slowest- at .the higher voltage
end of the potentiometers VR4 and VR5; while
TARGET SIZE would be smallest when S4 is switched
to (d) line and largest on R22, although the labels
for these switch positions have no direct importance
to circuit function-only to strategy.

SECOND STAGE-PANEL 'A'
Panel A contains the three multivbrators and the

gate. The circuit is shown in Fig. 9. TRI and TR2
form the first "CHANCE" multivibrator, with TR3
added to speed up the rise time.

The frequency of a multivibrator can be changed
by altering the voltage applied to the bases of the
transistors, which is what is done here. VR1 alters
the voltage, while VR2 alters the distribution of
that voltage between TR I and TR2, thereby altering
the mark/space ratio (Fig. 8). The large CR com-
binations result in a slow change -over rate, and can
be as low as once in every six or seven seconds.

The RATE OF FIRE multivibrator is formed by TR4
and TR5, with TR6 speeding up the output. Apply-
ing a variable voltage to the base of both transistors
TR4 and TR5 would result in a varying frequency,
but the mark /space ratio would remain the same;
what is required is a fixed time pulse output with a
variable delay between pulses. To this end TR4 is
provided with a fixed base bias, but the voltage to
TR5 is varied.

Exactly the same configuration is applied to the
PROBABILI1Y multivibrator formed by TR7 and TR8,
but the components are chosen to give a repetition
rate somewhere between those of MVI and MV2.
TR9 speeds up the output. In practice TR6 provides
a very good square wave, but because of the slow
repetition rates of MVI and MV3, TR3 and TR9
switch on and off very slowly, but the result is good
enough for our purpose.

The outputs of the three multivibrators are applied
to the gate formed by D5, D6, D7 and R41 (D8 is
described later). Any small glass diodes will do for
this purpose. If an oscilloscope is available, R41 may
be adjusted to give the best output, but a meter may

By D. R. Daines

MV1

MV2

MV

GATE

OUTPUT

Fig. 9a. The waveforms into each gate diode Di, D6, D7
and the gate output waveform

COMPONENTS .. .
STAGE TWO (Panel "A" Fig. 9)

Resistors
R23 56k0 R30 100k0 R37 IM0
R24 11(0 R31 IMO R38 22k0
R25 11(0 R32 470k0 R39 330k0
R26 22k0 R33 22k0 R40 56k0
R27 10k0 R34 330k0 R41 100k0
R28 56k0 R35 56k0 (see text)
R29 22k0 R36 22k0
All + 10%, +W carbon

Capacitors
C3. 25µF elect. 50V
C4 50µF elect. 50V
CS 0.05µF polyester
C6 0.05µF polyester
C7 4µF elect. 50V
C8 10µF elect. 50V
C9 0.25µF polyester

Transistors and Diodes
TRI to TR9 any general purpose germanium types

(e.g. 0071) all same (9 off)
D4 to D8 any general purpose diodes (e.g. 0A81)

all same (4 off)

Miscellaneous
Copper strip Veroboard 8in x 31in
Dial (ex-P.O. type) with all contacts or components

for Alternative Firing Element (Fig. 10)
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MV1 CHANCE 1462 RATE OF FIRE P463 PROBABILITY GATE
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R24 825

lkfl 1kfl

toVR2

R29 R30 R31 R33

22 100 22

k11 kfl 1/4(1 kfl

C5 C6

0-05pF

R34

330

0 05pF Ica TR6

R35
56

kII

Oil) N.14 TR5lb 1_,_470-
R32
470
kll

(C

to VR3

R36 R37

a
22
iL 1140

C7 C8
R39

330

4uF 10uF kII TR9

Ob14:1ky Ai)
TR8

R18 R40
22 56

Ira

to 54

- 0 V

( see) R41

Vest 100

05 kII

OARI
o similar

\ 4, 7

D8

C9

0 25
uF

dial
ta
pulctsse

con

(e)i (1)

from alternative toS2b
firing clement
see Fig 10

Fig. 96. Circuit diagram of the multivibrators and gate (stage one) with waveforms (Fig. 9a) showing how coincidence
gating is achieved
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Fig. 9c. Layout of components on Panel A with underside view showing the breaks in the copper strips
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I
R51

Ibe used as well. C9 prevents any back e.m.f. from
damaging the transistors.

TESTING AND USING
Apply an oscilloscope to the collector of TR3,

TR6 and TR9 in turn and ensure that all three multi -
vibrators respond to their associated controls in a
satisfactory manner.

All multivibrators have a free -running frequency
and unless the controls allow sufficient current to
pass to the bases of the transistors, the multivibrators
will assume their own free -running condition. There
must be a variation of response throughout the
entire sweep of associated controls.

Earthing resistors such as R2 in Fig. 8, may be
increased or decreased and it may be necessary to
have recourse to padding resistors between the
various controls and the negative rail.

When all is satisfactory, apply the 'scope to the
gate output (f), observing the appearance and dis-
appearance of pulses singly or in bursts. After a
while a definite sequence will be discerned; the
adjustment of any control will affect this sequence.
Connect the output (f) to one of the pulsing contacts
on the telephone dial and the Whet' one to chassis.

In the best conditions of the controls, dialling a
1 will produce a pulse or pulses 99% of the time,
whereas in the worst conditions it may be necessary
to dial ten times ten before observing pulses out.

The circuit so far may be used with a simple volt-
meter attached as before, but this time any deflection
of the needle will indicate hits and damage. A dice
may then be thrown to determine where the damage
is, or the extent of that damage. If necessary, a
simple one -transistor amplifier stage can be used.

FIRING BUTTON
Some constructors may prefer pressing a firing

button to dialling (see Fig. 10). TRIO may be con-
sidered as part of a bistable with TR11 and part of
a monostable with TR12. Switches S5a and S5b are

LPII LP8

L

Dial Trigger
contact

LP9

LP5 LP 4

rr7--
MOTOi llr rids.

OTo SZb

*et
Dlal polse

contods

De on GATE
(n19)

Fig. lOa. Circuit diagram of the alternative firing
element and firing button SS, shown with dotted
connections in Fig. 3

COMPONENTS . . .
ALTERNATIVE FIRING ELEMENT (Fig. IOa)
Resistors

R42 2.21(12 R46 2.2kil R50 I

R43 330ü R47 220kf) R51 5.61a2
R44 IOW R48 4.7kil R52 4.7k0
R45 IOW R49 22k0

Capacitors
CIO, CI 1 IOW elect. SOV (2 off)

Transistors
TRIO-TR12 any general purpose germanium types

(e.g. 0071) all same (3 off)

Miscellaneous
S5 Double -pole, on/off toggle switch, Veroboard

Drier TriVer river

III(a)

-- I

All leads unless otherwise
stated entering Cable Form

terminate at Ledex Motorised
Wafer Switch

2 (a) ( )
Bistabl es MV

Trigger 2 ToS2aH
P

,.;--1
vR4, Primary

C2 nen

VR1
° with SI

MAINS
CABLE

Fig. 10b. Wiring of the dial to provide a choice of firing
power using the pulse contacts. The trigger pulses are
used later to operate the Ledex motorised switch. Lamp
wiring is also given here to supplement circuitry given
in each wiring stage. The diagram will be required later
for stage six (see Fig. 3)
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40361 55p 2N2905 44p 2N429 I 15p BCI48 9p BFX87 29p
40362 68p 2N2905A 47p 2N4292 15p BC I49 10p BFX88 26p
2N696 17p 2N2924 20p AC107 46p BC153 19p BFY50 23p
2N697 lap 2N2925 Up AC I26 20p BC I54 20p BFYSI 20p
2N706 12p 2N2926 lip AC 127 20p BCI57 12p BFY52 23p
2N930 299 2N3053 27p AC I28 20p BCI58 lip BSX20 16p
2N 1131 29p 2N3055 60p AC 153K 22p BC 159 C407 17p
2N 1132 29p 2N3702 13p AC I76 16p BCI67 II p MC140 25p
2N 1302 19p 2N3703 13p ACY20 20p BCI68 10p MPS6531 35p
2N1303 I9p 2N3704 13p ACY22 16p BC I69 lip MPS6534 30p
2N1304 26p 2N3705 13p AD I40 63p BC177 14p NKT2 I I 25p
2N 1305 16p 2N3706 139 AD I42 SOp BC l78 13p NKT2I2 2Sp
2N 1306 33p 2N3707 ADI49 58p BC 179 14p NKT2I4 23p
2N 1307
2N 1308

33p
36p

2N3708
2N3709 11plop

AD 161
AD 162

33p
36p

BC I 82L
BCI83L

lip
10p

NKT274
NKT403

18p
65p

2N 1309 36p 2N3710 13p AFI 14 24p BC I 84L lip NKT405 79p
2N 1613 23p 2N37I I 13p AFI IS 24p BC2I2L 16p 007 I 38p
2N17Il 16P 2N38I9 23p AFI 17 22p BC2I 3L 16p Gall 25p
2N 1893 54p 2N3904 35p AF I 24 24p BC214L 16p 0C8ID 25p
2N2147 95p 2N3906 35p AF I27 22p BCY70 18p ZTX300 14p
2N22I8 34p 2N4058 139 AFI39 33p BCY71 33p ZTX301 16p
2N2218A 44p 2N4059 10p AF239 36p BCY72 ISp ZTX302 229
2N22I9 38p 2N4060 lip ASY26 2.7p BFI 15 239 ZTX303 22p
2N22I9A 539 2N4061 I 1p ASY28 27p BFI67 1119 ZTX304 2.7p
2N2270
2N2369A
2N2483
2N2484

62p
19p
3Sp
42p

2N4062
2N4124
2N4126
2N4284

12p
18p
27p
ISp

BC 107
BC 108
BC 109
BC I25

12p
1 1p
lip
ISp

BFI73
BFI94
BF I95
BFX29

1419pp

ISp
3lp

ZTX500
ZTXSOI
ZTX502

lap
2.1p
25p

2N2646 47p 2N4286 I5p BC 126 22p BFX84 2Sp ZTX503 22p
2N2904A 42p 2N4289 I5p BC I47 10p BFX85 52p ZTX504 Sip

RESISTORS
Code

C
C
C
C
C
MO
WW
WW
WW

Power

/20W
/8W
/4W
/2W
W
/2WW

3W
7W

Tolerance Range

5%
5%

10%
5%

10%,
2%

10% E I /200
5%
5%

820 -220K 0
4'70-470K0
4.70-I0M0
4.70-10M r2
4.71)-loma
100-1M13

0.220-3-90
12 0 -10K11
120-10K0

Codes: C =carbon film, high stability, low noise.
MO =metal oxide, Electrosil TRS, ultra low noise.
WW =wire wound, Plessey.

Values:
E12 denotes series: 10, 12, 15, 18, 22, 27, 33,.39, 47,

56, 68, 82.and their decades.
E24 denotes series: as 612 plus II, 13, 16, 20, 24, 30,

36, 43, 51, 62, 75, 91 and their decades.

ZENER DIODES 5% full range E24 values:
400mW: 2.7V to 30V, 15p each; I W: 6.8V to 82V,
27p each; I .5W: 4-7V to 75V, 60p each.
Clip to increase I.5W rating to 3 watts (type 266F),
4p.

CARBON TRACK POTENTIOMETERS, long
spindles. Double wiper ensures minimum noise
level.
Single gang linear 1000 to 2-2M11, 12p; Single gang
log, 4'7K0 to 2-211 (I 12p; Dual gang linear 4.7Kr)
to 2.2M0, 42p; Dual gang log, 4.7K ft to 2.2M0,
42p; Log/antilog, 10K, 47K, IMO only 42p; Dual
antilog, 10K only, 42p. Any type with jA D.P. mains
switch, lip extra.
Only decades of 10, 22 and 47 available in ranges
quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only: 1000, 2200,
4700, IK, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K,
470K, IM, 2M2, 4M7, 10M0. Vertical or horizontal
mounting, Sp each.

COLVERN 3 watt Wore -wound Potentiometers.
1011, 150, 250, 500, 1000, 1500 2500, 5000, IK,
1.5K, 2 SK, 5K, 10K, 15K, 25K, 50K, np each.

Handbook of transistor equivalent and substi-
tutes, 40p. (Postage 3p if ordered alone).

E12Values

vailableo

E24
Eli
E24
Eli
E24
E12
Eli
E12

I to 9 10 to 99 100 up
(see note below)
9

0.8
I 0.8
1.2
2.5 2
4 3.5
7 7
7 7
9 9

7
0.7
0.7
0.9
1.9
3
6
6
8

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (I fractions on total value
of resistor order.)

MULLARD polyester C280 series
250V 20%: 001, 0022, 0033, 0 047 3p each; 0068,
0 1, 4p each; 0'15, 4p; 022, Sp. 10%: 033, 7p;
047, 8p; 0.68, 11p; 1µF, 14p; 15µF, 21p; 2'2µF, 24p.

MULLARD SUB -MIN. ELECTROLYTICS
0246 , axial lead .. 6p each
Values (µF/V): 0.64/64; 1/40; 1.6/25; 2.5/16; 2.5/64;
4/10; 4/40; 5/64; 6.4/64; 64/25; 8/4; 8/40; 10/25;
10/16;10/64; 12-5/25; 16/40; 20/16; 20/64; 25/6.4;
25/25; 32/4; 32/10; 32/40; 32/64; 40/16; 40/2-5;
50/64; 50/25; 50/40; 64/4; 64/10; 80/25; 80/16;
80/25; 100/64; 125/4; 125/10; 125/16; 160/2.5;
200/64; 200/10; 250/4; 320/2.5; 320+4; 400/4;
500/25.

LARGE CAPACITORS
High ripple current types: 1000/25, 28p; 1000/50,
dip; 1000/100, 82p; 2000/25, 37p; 2000/50, 57p;
2000/100, L1.44; 2500/64, 77p; 2500/70, 98p; 5000/25,
62p; 5000/50. £1. 10; 5000/100, L2.91; 10000/50,
[2.40.

   COMPONENT DISCOUNTS
10% on orders for components for LS or more.
15% on orders for components for El 5 or more.
(No discount on nett items.)

POSTAGE AND PACKING
Free on orders over E2. Please add 10p if orders
under [2.
Overseas orders welcome: carrtage and insurance
charged at cost.
Send S.A.E. for latest list. All items in stock at time
of going to press. Prices subject to alteration without
notice.

ELECTRU-AITUTE.
EVERYTHING BRAND NEW TO SPEC  LARGE STOCKS  NO SURPLUS

BARGAINS IN NEW SEMI -CONDUCTORS Appointed distributors for
SIEMENS (U.K.) LTD.

MANY AT NEW REDUCED PRICES ALL POWER TYPES WITH FREE INSULATING SETS Appointed stockists
NEWMARKET TRANSISTORS
RADIOHM POTENTIOMETERS

SAVE £6.25 ON THE NEW
ENGLEFIELD 840 AMPLIFIER
This latest Peak Sound high fidelity amplifier in-
corporates many strikingly original features including
facility for adding in stereo FM tuner. Superb per-
formance characteristics and luxurious styling.
Electrovalue choice of simulated soft leather covering
in black, blue, red or dark green. As ,38.75
advertised at C45. Our price, net L

MAINLINE AMPLIFIER KITS
70W. power zmplifier, E12.60 nett.

30 WATT BAILEY AMPLIFIER PARTS
Transistors and PCB for one channel 16.46
Capacitors, resistors (metal oxide), and transistors,
one channel. £1141.
Complete unregulated power supply pack, £4.75
Suitable heatsink I ODN 400C, 55p

SIEMENS TTL
INTEGRATED CIRCUITS
We stock full range of all Siemens types for a
very wid range of applications. For full details.
see our latest catalogue described below.
PLESSEY I.C. SL4031) 7.5 ohms. L2.10 nett. Appli-
cations data 10p.

S-DeCs put an end to birds nesting
Components just plug in-saves time-allows re -use
of components. S -Dec (70 points), 11410
T -Dec. may be temperature -cycled (208 points),
£2.50 Also µ-Dees and IC carriers.

INDICATOR LAMPS
NEON chrome bezel, round red NR/R, 24p;
chrome bezel, round amber NR/A, 24p; chrome
bezel, round clear NR/C, 24p. Neon, square red
type LS5C/R, 113p; amber type LSSC/A, lap; clear
type LS5C/C, lap. All above are for 240V mains
operation. Filament types: 6V, 0.04A square red type
LS5C/R-6V, 30p; 6V, 0.04A amber type LS5C/A-6V,
30p; 6V 0.04A clear type LS5C/C-6V, 30p; 6V
0,04A green type LS5C/G-6V, 30p; 12V 0 04A
LS5C/R-12V, 349; 34V 0.04A LS5C/R-28V, 45p.

SIEMENS .5% TOLERANCE
POLYCARBONATE CAPACITORS

250V up to 0.1 rriF: 100V 0ImF and above
0.01, 0-012, 0.015, 0.018,0.022, 0027 .. Sp
0-033, 0039, 0047, 0056, 0068, 0.082, 0.1, 0.12,
0.15, 0.18, 022 .. . 6p

DIN CONNECTORS
Loudspeaker
Audio
Audio ..
Audio
Audio .

Audio .

plug
.. 2 -pole 12p
.. 3 -pole 13p
., 4 -pole 14p
.. 5 -pole 180deg. ISp
.. 5 -pole 240deg. ISp

. 6 -pole 15p

socket
10p
10p
lip
lip
12p
13p

NOW READY -1971
ELECTROVALUE CATALOGUE

ts.,11747irre,,,;nenrs;nd Tii:Xraantlizcff::-, i;

ELECTROVALUE DEPT. P.E.97I, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EG HAM, SURREY
Hours: 9-5.30, 1.0 p.m. Saturdays. Phone: Egham 5533 (STD 0784-3) Telex 264475
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TECHNICAL
TRAINING

in radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs-they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing

 R.T.E.B. Radio, T.V. Servicing Certificate
 Radio Amateurs' Examination
 Radio Operators' Certs.
 General Certificate of Education, etc.

Now available, Colour T.V. Servicing
Examination Students coached until successful

NEW SELF -BUILD RADIO COURSES
Learn as you build. You can learn both the theory and
practice of valve and- transistor circuits, and servicing
work while building your own 5 -valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS COUPON TODAY
for full details of ICS courses in Radio, T.V. and Electronics

EST 189

Dept. 151, I ntertext House, Stewarts Rd., London, S.W.8

INTERNATIONAL

CORRESPONDENCE SCHOOLS I

Please send me the ICS prospectus-free and
obligation.
(state Subject or Exam.)

NAME
(Block Clp,cals Please)
ADDRESS

without

AGE

9.71

SERVO
CHART RECORDER

The rate of change of some electrical signals is
often too slow to provide convenient monitoring
with a test meter. This Chart Recorder makes a
continuous assessment in graphical form on slow
moving paper of such changing signals.
Suitable for use with currently running P.E. Radio
Telescope project and other applications involv-
ing long-term observation and monitoring.

ENGINE
TEMPERATURE

CONTROLLER
The fan used in the motor car is unnecessarily
wasteful when driven from the engine. This
controller operates a fan independently from
engine drive according to the temperature of the
water in the radiator.

WATER LEVEL
AND RAIN ALARM

A simple audible alarm is triggered when rain falls
or when the level of water in a vessel reaches a set
point.

PRACTICAL

INTERNATIONAL CORRESPONDENCE SCHOOLS

752
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two poles of a pushbutton. It should be red and
marked "Firing". Depressing the button discharges
Cl I completely and at the same time turns TR10 off
and TR I I on.

The collector of TRII becomes approximately 3
volts negative with respect to earth, and 6 volts with
respect to the negative rail. C11 begins to charge
through R47 and as it charges the base of TRI2
lowers.

There comes a point (after about five seconds)
when TR12 switches off. The voltage at the collector
rises towards the negative rail, and this rise is trans-
mitted through R51 to turn TRIO on. TRIO and
TRII together form a bistable and they now assume
a stable state in which TRIO is on and TR11 off.
The cycle cannot resume until S5 is again depressed,
hence the whole circuit is a five -second timer,
determined by R47, R48, R50, R51 and CI 1.

While TRIO is in the off position during the cyc-
ling process, the voltage at the collector rises to the
negative rail and this is taken out to prime the gate

(Optional)

OFT
O

3"0 015"

4"0/6 09"
S2

(CALIBRE]

40

12 024
56

012"

030

IRANal

ARMOUR/
oHIGH

PIERCING EXPLOSIVE
S7

!SHELL TYPE]

/ 012"
04,

58

[ARMOUR THICKNESS]

R43
1.5M0

N.C.---0

R62
56611

via D8 (Fig. 9a). Since nothing can pass the gate
until all inputs have a 1 (positive), no rate of fire
pulses can go forward until the firing button is
pressed.

This substitution for the dial would leave the con-
structor no method of feeding the computer with

. information regarding the number of guns firing and
so it would be necessary to introduce another VR
arranged as a voltage divider, and it may be neces-
sary to adjust the gate resistor.

Fig. 10b shows the connections to the dial and
lamps on the upper part of the control panel.

THIRD STAGE WIRING
Pulses are now routed and attenuated according to

the positions of the remaining controls, S6, S7 and
S8 (Fig. 11). Notice that first they go through the
second wafer of the CALIBRE switch, S2b. Heaviest
calibre pulses pass unattenuated, While others pass
through voltage divider networks, for example that
formed by R48 and R49.

FROMY(!16.9)

R42 3360

Si a

S7a

O

R63
5660

ss° N.C.0-

2.2611 < 4.760

R48 1MR

c ---/VC
S2b !CALIBRE]

R44 R45
10060 22060

R46 47060

S7b

0

S6b

R53
3360

R54
100611

R55

R47 47060.

R56
100611

0

R57
2.260

22060

R65
5660

R64
47060

R66
330611

R513

10060.

S 7c

49
10060

S6c N.C.

S6 'RANGE]

R59 R60
2.260 10060

R61
10060

R68
5660

R67
22060

S8b N.C.-,-

R7? \
N.C.

070 071

06.0

073
2260

R74
22 kfl

S7d

S7 !SHELL TYPE]

N.C.

S8c N.C.

S8

0-

N.C. N.C.

ARMOUR
THICKNESS

4 TO AMPLIFIER (g)
PANEL B

t (FIG.12)

1.5140 Fig. Ila. Increasing the strategic parameters by using rotary switches for
Range, Shell type, and Armour thickness, and matching to the calibre control
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OUT OF
RANGE

TO S2b WIPER

TO ALL N.C. TAGS

4
4 -

Fig. I I b. How to use n.c. positions to
indicate "out of range"

COMPONENTS . . .

STAGE THREE (Fig. II)

Resistors
R42 33kS1 R53 33k0 R64 470k0
R43 1.5M f/ R54 100kfl R65 56k I/
R44 100ki2 R55 220k S2 R66 330k0
R45 220kG R56 1001a) R67 220kG
R46 470k12 R57 2.2k0 R68 56kfl
R47 470kS2 R58 100kil R69 1.5M SI
R48 I M R59 2.2kS2 R70 2.21(12
R49 100k12 R60 100k12 R7I
R50 470k S2 R61 100k12 R72 I OkS2

R5I 56kG R62 561a2 R73 221(0
R52 2.21a2 R63 56kG R74 22k0

Switches
S6 3 -pole, 4 -way rotary wafer
S7 6 -pole, 2 -way rotary wafer (only 4 poles are used)
S8 3 -pole, 4 -way rotary wafer

Optional (see Fig. 1lb and text)
Lamp and battery (any voltage) to show "out of

range"

The other dividers will readily be discerned. At
S6, the RANGE control, lightest calibres are blocked
at long range, while heaviest calibres are blocked
at short range, it being assumed that such guns will
fire over their targets.

If desired, the outputs marked N.C. (no connec-
tion) may be taken to illuminate an out -of -range
bulb (Fig. lib). A separate supply will be necessary;
four 1.5 volt batteries in series would feed a six volt
bulb.for months, at the rate of use found here.

The SHELL TYPE switch S7 is unusual in that the
player is required to make a conscious choice that
is not governed by conditions on the playing board.
There are two positions, marked "Armour piercing"
and "High explosive", the point being that AP shells
pierce thicker armour, but HE shells do more damage.

On the AP side the pulses pass through a divider
network such as R63 and R64, but are routed to the
left of the diagram to pierce thicker armour,
whereas HE pulses pass unattenuated to the right.

The ARMOUR switch S8 is set for armour thickness
and again the pulses are blocked if the shells that
they represent cannot pierce that thickness at that
range. Others are attenuated by voltage dividers as
before. Notice that R69 may form a divider with
R62 as well as R70 to R74. The clear unattenuated
signal path down the left of the diagram means that
at optimum range the very heaviest shells whether
HE or AP can pierce any armour. At a little longer
range the heaviest AP can do so.

TESTING AND USING
Disconnect the chassis wire from the telephone

dial (Figs. 9b and 10b), allowing pulses to pass un-
restricted, and apply an oscilloscope to the output.
There should be a very wide variation in the ampli-
tude and frequency of pulses, and since we now
have 12 controls (without the dial), the total number
of combinations becomes 0 X 103 x 12 x 42 X 3
x 2-which is over 60 million combinations. It is
obviously impossible to check all these and it
becomes necessary to sample in order to satisfy
ourselves that all is well.

First repeat the tests of the second stage, ensur-
ing that the sequence pattern alters with the move-
ment of the previous controls. Then set the RANGE
switch to position two (short) and ARMOUR to mini-
mum. Under these conditions all calibre settings
will produce pulses.

Check that heavy calibres produce large ampli-
tude pulses, and not vice -versa. Switching RANGE
to position 1 should block the two heaviest calibres,
while switching to position 4 will block the lightest.

Check that pulses are progressively attenuated with
range, also in the AP position. Check the progres-
sive blocking of lighter calibres as armour is
thickened.

It is really a matter of checking step by step,
keeping a clear idea of the principles involved.
When all is satisfactory, replace the chassis lead to
the dial.

The computer can be used with a voltmeter as
before, if necessary with an amplifier stage. Deflec-
tion of the needle indicates damage, but it is diffi-
cult, to be any more precise about this without
becoming complicated. The amount of deflection
is not a very good guide to the amount of damage
because of the time lag in Meter response.

A single heavy pulse of short duration may pass
unnoticed by the observer, whereas a longer train
of weaker pulses would produce a deflection pro-
portionate to their amplitude and frequency. It is
much better at this stage to say that if there is a
needle deflection there is damage and to roll a dice
to ascertain the extent of the damage.
Next month : Stage four-the start of showing
how much damage is made to equipment.

P. E. GEMINI
REPRINTS AVAILABLE

Because of the continuing interest in the
" P.E. Gemini " Dual Purpose Stereo Amplifier it
has been decided to reprint all articles (together
with any appropriate amendments) in booklet
form.
The price of this 32 -page booklet is 55p, including
postage. Orders for copies, with P.O. or cheque
made payable to IPC Magazines Ltd., should be
addressed as follows:

The Receiving Cashier (P.E. Gemini)
IPC Magazines Ltd.,

Tower House,
Southampton Street,

London, W.C.2.
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1510

istroni
Why wait weeks '? ALL OUR ORDERS

DISPATCHED
BY RETURN OF POST I

Transistors, Diodes and Integrated Circuits

203055
115 Watt 15 Amp

N3053
lap

1 Amp TO-5

BC107
Ilp

Also BC108 and BC109

AF239
40p

UHF: 5 DB at 800 MHz

W01
4Sp

I Amp, 100 V Bridge Rectifier

AD261.A.PNP
Matched

BD162 J NPN pair 90p

10 Watts, AUDIO OUTPUT
PAIR

AD142
SOp

SO Volts, 10 Amp TO -3

AU 103
LI

155 Volts, 10
Amp TO -3

AU106
95p

320 Volts, 10 Amps

BC147/13/9
15p

High gain LOCKF1T

MEI001
10p

45 Volt high gale

40411
L240

30 Amp, 150 Volts

1N4001
7p

I Amp, 100 Volts

BF I 79C
40p

250 Volts TO.5

BFY5 I /2
20p

N3866
LI:50

Watt output at 400MHz

BC114
20p

High gain: 200 at I mA

74IC
LI15

DIP or TO -99
High gain

operational amp.

S/C proof

LTD

A)
IF

&
AC I 87K -1,111%W

BC109
Ilp BFX136

30p

RECTIFIERS
AC188K f pr. SOp

BC! I 3 20p BFX87
30p

1N4001
7 AC 191 ISp

BC114
20p BFX88

15p

IN4002
8P ACI92

BC
25p BFY 34 30p

1N4003
90 AC193

20 BCI I6A 30p

1N4004
la' ACI93KIllalcital

BC117 30p
please

1N4005

12pp AC I 94K J pr. 60p BC I 25 20p
note

1N4006
14p

ACI94 20p BC I 2§ 30p

BCI32
20p minimum

1N4007 20p
ADI 43
AD262 latchedp

BC134
SO 20p order 50p

BD162 J pr,
BC137

30p
35 p

Compare
AD262

35p BCI42

our prices
AD263
AF106

40p BC143

2Sp BC I 44 4:4 BB FF 'if 55°1

22p

34?? BFY 52

20p

AF I 09 35p BC145
20p

WOOS 40p AF139 31p
BC147 .I?Pp ME0404-1

12p

W01
4sp AF166

20p BCI48 I I ME0404-2 13p

WO6 SOp AF172
18p

MEI001
10p

AF200
25p

Send 10p
ME1002

Ilp
WO4

48p AF170
18p

30p
for price

ME200 I 10p

ME 90 I 1p

2N696
AF239 with order

ME3001
2.0p

B) TRANSISTORS
AF20 I

40p
list or free

2N930 25pI SP AF239S
45p

ME3002
25p

2N930A

ME4001
10p

21,41613
32II'D AU SOp BC149

I Sp ME4002
lip

A AL102
60p

2N17 II 25.p
AU LI BC I 53 30p ME600 I 15p

2N2369 20p
BC1S4

3Sp ME6002
18p

2N2484
34p

M E8001
20p

2N2605
45p

ME8002
30p

2N2904 36
Component Discounts

ME8003
30p

2N2904A
41p 10% on orders over £.5

ME9001
ISp

2N2905
46p

ME9002
I Sp
40p

2tg 3053
22p

MEL I 1

MEL12
50p

2N3055
701, AU I 06 9Sp BCY70

26p MEL/21
40p

2N2905 A 60p

2N3442
a AU107

70p BCY71
26p MEU22

SOp

2N3638 P
AUI08 65p BCY72

26p 0C25 37p

2N 4347 LI50 AUI II 70p BF I53
up C) INTEGRATED

2N3866 LI:50
AU 110

LI BF I 52 25p

2N4356
3Sp

AUY 21 60p BF158
25p

CIRCUITS

40411
L2-50

AU Y 22A
BF I 59 35P

709C (TO -99)95p

28p 709C (DIP) 9573

AC141
20p AUY 37 lip BF 178

2535Pp
741C (T0-99)0 as

AC138
I sp AUY 35

45p BF

0 BF177

ACI41H
7.51, BC107 1 1p BFI79C 40p 741C (DIP) LI25

,4C 142 ISp
BC108

TO YOUR ORDER

POST AGE & PACKING
PLEASE ADD tOp

28 BURNT MILL

ELIZABETH WAY

HARLOW ESSEX

HARLOW 32947

SEND FOR

BONUS VOUCHER

FREE WITH EVERY
ORDER

1111111111111111111111111111111111111

70p

ROWS VOUC I

1111111

Saw
taTrron/

'Ill., . UK... mach s.

..

o

ilistronic
or.ont.1.1

..um mph... wr

LT D

or.

28 BURNT MILL, ELIZABETH WAY, HARLOW, ESSEX

/,1 11111111111USEMEN290401)QQ(19

1111111111111111111111 '

1111111111111111111111111111111

'Redeemable upon receipt of subsequent order
value ES or more, received before Dec. 31, 19 71
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PHILIPS STEREO & MONO
AUTOCHANGER -,
E975 Post 25p.
Precision hi -S quality at
bargain price. Silver and
grey deck enamelled
lintel. 10Iin. dia. turn-
table. 4 speeds, 16, 331,
45 and 78 r.p.m. Plays 7, 10, 12in. discs which can be
mixed. Fitted renowned Philips plug-in pick-up with
stylus LP Stereo 'EP and 78. Sensitivity 100m9. Frequency
response 30cps-16Kc/s. Lightweight stylus pressure 8-6
grammes. Board size required 14 122in. Above 4in.
Below Olio.

PHILIPS PORTABLE PLAYER CABINET
Sise 18  15) . 71in. Cut for above deck. Amplifier space
14 5 . 3 I.,in. Satin aluminium front grille. Really smart
appearance. Black White or Green'Grey. IA Poet
Chrome fittings. "-. 25p

BSR C.I09 SU PERSLI M
STEREO & MONO CHANGER
Plays 12', 10' or 7* records.
Auto or Manual. A high ry.iiii
quality unit backed by UR
reliability with 12 months'

.

guarantee. AC 200 250v. . 0
Size 131 lliill.
Above motor board Illin.

_below motor board 2iin. -.age.
with STEREO and MONO XTAL 47.75 127,11.

GARRARD PLAYERS with Soaotoae 9TA Cartridges.
Stereo Diamond and Mono Sapphire. SP25 Mk II £15.
Model 3500 Stereo and Mono Autochanger £14. Post 25p.
RECORD PLAYER PORTABLE CABINET /1.75
Space for amplifier and autochanger. Post 25p. ".
RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 8 watts output. Tone and
volume controls. Isolated mains transformer. Knobs,
loudspeaker, valve. ECL82, EZ80. Responie $450-12,000 cps. Sensitivity 200mV. Post 23p.
ROS 2 WATT AMPLIFIER with loudspeaker and E3elves UCL82 and UY85. Post 25p.

R.C.S. TEAKWOOD BASE. Ready cut out /2.75
for mounting (state player make and model).
R.O.S. PLASTIC COVERS FOR ABOVE BASE. /2.75
Durable tinted plastic, attractive appearance.

EMI PICK-UP ARM. With mono :tat and stylus £1 25.
EMI JUNIOR 4 SPEED RECORD PLAYER. Maine 3
operated motor, turntable and pick up. Post 25p. ..
HI-FI PICK UP CARTRIDGES. Diamond Stereo;Mono
9TA £2.90; GP94 £2 75; GP93 £225; Mono GP91 11.50;
GCS 21 25; 0P87 95y; ACOS L.P. only 60p.
All standard fixing complete with stylus.

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial.... 05p Spare Cores 3p
Osc. P5011AC 30p Driver Trans. LFDT4 .... 60p
I.F. P50 2CC 470 kc s 33p Printed Circuit. PCA1 . 50p
3rd I.F. P50 3CC 33p J.B. Tuning Gang 65p
P51/1 or P151/2 33p Weyrad Booklet 10p
P60/39 33p I OPT1 55p
Mullard Ferrite Rod 8 x lin. 209. 8 x IM. 25p.

VOLUME CONTROLS' 80oh. Coax 4p yd.

Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. LS 15p. D.P. 25p. 40 yd. 21'40; 80 yd. £2.
STEREO LS 5bp. D.P. 75p. FRINGE LOW LOSS 1 flp
Edge 5K. S.P. Transistor 25p. Ideal 625 and colour ' `"yd
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob. STANDARD SIZE POTS.
Values 100 to 80 K., 25 LONG SPINDLE 40Carbon 80 K to 2 meg. P 10 OHMS to 100 K. r

VEROBOARD 015 MATRIX
SI x 5in. 19p. 21 x 31in. 16p. 31 x 81 in. lap. 32 x 5in. 28p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.
PINS 38 per packet 17p. FACE CUTTERS 38p.

S.R.B.P. Board 015 MATRIX 2lin. wide 9p per lin.,
31in. wide 4p per lin.; bin. wide by per lin. (up to 17in.).
S.R.B.P. undrilled n in. Board 10 x 8in. 15p.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2in. sides
7 x 4in. 45p; 9 x 7in. 50p; 11 x 7in. 70p; 13 x Sin. 75p;
14 x llin. 80p; 15 x 14in. 85p; 11 . 3M. 50p.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in. 8p;
8 x 8in. 15p; 10 x 7in. 17p; 12 x 8in. 23y;
14 x gin. 27y; 12 x 12in. 32p.
12inch DIAMETER WAVECHANGE SWITCHES. 26p.
2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way 26p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 26P
1 inch DIAMETER Wavechange " MAKITS " 1 p. 12 -way,
2 p. 6 -way, 3 D. 4 -way, 4 p. 3 -way, 6 p. 2 -way. 1 wafer
80p, 2 wafer 95p. Extra wafers up to six 30p each.
TOGGLE SWITCHES, sp. 14p; dl. 18p; dp. dt. 23p.

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive £1 75
LOW RESISTANCE HEADPHONES 3-5 ohms....12
DE LUXE STEREO HEADPHONES 8 ohms £3 25

'THE INSTANT"
BULK TAPE
ERASER AND
RECORDING
HEAD
DEMAGNETISER

200/250 v.
A.C.

Leaflet
S.A.E.

E2.35
Post 15p

Minimum Post and Packing 15p. RETURN OF POST DESPATCH. HI -Fl STOCKISTS.

GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

for Mike, Tape, P.U., Guitar, etc.
Battery 9-12v. or H.T. line 1100-3001. D.C. operation. Sise
11" ^ 12' I'. Response 25 cp.s. to 25 Kali, 28 db gain.
For use with valve or transistor equipment.
Full instructions supplied. Brand new.
Guaranteed. Details S.A.E. 90p rgl
NEW TUBULAR ELECTROLYTICS CAN TYPES
2:3509 .. 14p 109259 .. 10p 16+16/500V.. 550
4/31509 .. 14p 250/259 .. 149 50+50.'3509.. 35P
8/4509 14p 500/25V .. 20p 80+100/8509 581,
16/450V 15p 8+8/4509 18p 32+32;250V.. 1SP
82;4509 20p 8+16/4509 20p 32+32/450V.. 33p
26/259 .. 10p 16+16/450V 20p 32+32+82/350V 43p
50'50V .. 10p 32+32/350V 25p 100+50+50/3509489
SUB -MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 80, 50, 100,
200mF 15V 10p; 500, 1000mF 129 113p; 2000mF 259 35p.
CERAMIC, 1pF to 0 S1mF, 4p. Silver Mica 2 to 6000pF, 4p.
PAPER 3509-0 1 4p, 0 5 lip; ImF 15p; 2mF 1509 15p.
500V-0.001 to 0 05 4p; 01 5p; 026 8p; 0 47 25P.
1.000V-0 001, 0.0022, 0.0047, 0.01, 902. 8p; 0 047. 91, 149.
SILVER MICA. Close tolerance 1.0. 2 2-500pF Cip; 560-
2,200pF 10p; 2,700-5,600pF 20p; 8,800pF-0 01, mid 30p each.
TWIN GANG. "0-0" 208pF+176PF, 65p; Slow motion
drive 3135pF+385pF with 25pF+25pF. 50p; 500pF slow
motion, standard 45p; small 8 -gang 500 pF II 10.
SHORT WAVE SINGLE. 2.5pF, 50pF, 55p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 20p.
TUNING. Solid dielectric. 100pF, 500pF, 35p each.
TRIMMERS. Compression 30, 50, 70pF, Op;
100pF, 150pF, Sp; 260PF, 8p; 8009F, 750pF, 10p; 1000pF, 10p.
RECTIFIERS CONTACT COOLED hall wave 60mA 38p;
85mA 48p. SILICON BYZ13 30p; BY100 30p; BY127 30p.
Full wave Bridge Rectifiers 75mA 50p; 150mA 98p.
EX -GOVT. RECTIFIERS 250V 200mA 30p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20P.
RESISTORS. w., I w., 1 w., 20% 1p; 2 w. 5p.
HIGH STABILITY. i w. 296 10 cbms to 1 meg., 10p.
Ditto 5.0. Preferred values 10 ohms to 10 meg.. 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 2) watt. 1 ohm to 8.2 ohms 10p.

Q MAX CHASSIS CUTTER
Complete: a die, a punch, an Allen screw and key

;in. 83P 88p 1 tin. 98p 1 lin. £120 in. £221
lin. 83p lin. 98p 11 in. 1193 11in. 11,40 Olin. £2.88
lin. 849 1,t in. 98p 11in. £108 2in. £1 99 lin. sq. £183

AM - FM VHF TUNING GANG
Super quality small size 15 1; I kin.
plus spindle li tin. 365 +365 pF
with 26+25 pF. British made. Geared
slow motion drive 6 : 1. Plastic dust
cover. SBA tapped front fixing. Cast

IF aluminium frame.

50p POST FREE

MAINS TRANSFORMERS
250-0-250 50 mA. 6.3 v. 2 amp. centre tapped G. 10
250-0-260 80 mA. 6.3 v. 4 amp. di 40
250-0-260 80 mA. 8.3 v. 3.5 a. 8.3 v. 1 a, or 5 v. 2 a. £2
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a.
300-0-300 v. 120 mA., 6.3 v. 4 a. C.T.; 6.3 v. 2 a. 12 50
MINIATURE 200 v. 20 mA., 8.3 v. 1 a. 2; x 21 x 2in. 75p
MIDGET 220 v. 45 mA., 61 v. 2 a. 21 x 2i x 2in 90P
P.E. AURORA TRANS. 12+12v., 500mA

11°MINI -MAINS 20v. 100mA. 11 11 v 1 lin. 5'0So

HEATER TRANS. 8.3 v. 3a. 70p
Ditto tapped sec. 1.4 v., 2, 3, 4, 5, 6.3 v. Ii amp. 800
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4, 6, 6. 8, 9, 10, 12, 15, 18, 24 and 30 v. £2
1 amp., 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60. £2
2 amp., 8. 8, 10, 12. 18, 18, 20. 24, 30, 36, 40. 48, 60. £3
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
Input/Output, 150w. £2; 500w. 15; 1000w. £12
CHARGER TRANSFORMERS. Input 200:250v.
for 6 or 12v., 11 amp., 1120; 2 amp 2110; 4 amp. £190
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. 65p; 4 amp. 85P.

All Transformers Postage 25p each

E.M.I. 131 x 8in.
LOUDSPEAKERS
With Hared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 cps. L2.25Flux 10,000 gauss.
State 3 or 8 or lb ohm. Post 15p

 And with twin tweeters. E4And crossover. 10 watt.
State 3 or 8 or 15 ohm. Post 159
As illustrated.
Recommended Teak Cabinet
Size 16 10 Sin. Post 25p. -

IOW MINI -MODULE E3.25
LOUDSPEAKER KIT Post 25p

Triple speaker system combining on ready cut baffle.
in. chipboard 15 in. 81 in. Separate Bass, Middle

and Treble loudspeakers and crossover condenser. The
heavy duty 5 in. Bass Woofer unit has a low resonance
roue. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instruction. for 3 or 15 ohm.
TEAK VENEERED BOOKSHELF ENCLOSURE.

161 x 101 x 8in. Modern design, dark jfrK, Post 269grey Tygan covered baffle.

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK

BAKER 12in MAJOR £9
?

30-14,500 c.o.s.. 12in.
1. 4 double cone, woofer and

tweeter cone together
with a BAKER ceramic
magnet assembly having
a fins density of 14.000
gauss and a total dux of
145,000 Maxwells. Bass
resonance 40 c.o.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,0r,
with tweeter, crossover,
baffle and Eli .50

:.._ instructions.

BAKER" BIG -SOUND" SPEAKERS

' Group 25" Group 35' Group 50'
12 inch 17 12 inch /0 15 inch 119
25 watt ". 35 watt 50 watt " '
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 oi 15 ohm

TEAK 111-F1 SPEAKER CABINETS. Fluted wood front.
For 12in. round Loudspeaker £9 Post 25p
For 13 x Sin. Loudspeaker £5 Post 25p
For 10 x bin. Loudspeaker £4 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

THIS ELAC CONE TWEETER IS OF THE VERY
LATEST DESIGN AND GIVES A HIGHER
STANDARD OF PERFORMANCE THAN

MORE EXPENSIVE UNITS
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cps. Sise 34
3; 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. Lg'

I
On7V Post 10p

TWO-WAY XOVER NETWORK 3000 c/e.
With variable tweeter attenuator giving accurate high low
frequency balance. Mounted on panel 51M. - 4in. with
control knob, tweeter and woofer leads and / I on Post
input terminals. Suitable for 3 to 8 ohm imp. "  ' 10p

GOODMANS HEAVY DUTY lOin. WOOFER
lOw. Large ceramic magnet. 30-12,000 cps. Ideal E4P.A., Columns, Hi-Fi Enclosures, etc.

Horn Tweeters 2-18Kc,Is, 10W 8 ohm or 15 ohm £150.
De Luxe Horn Tweeters 2-18 Re s, 15W, 8 ohm 13.
TWO-WAY 3,000 c.o.s. CROSSOVERS 3 or 8 or 15 ohm 95p.
PECIAL OFFER! 80 ohm. 21in. dia.; 35 ohm, 3in.

25 ohm, 3in. dia.; 6 - 4in; 8 5in. 1 I EACH
5 ohm, 31in. dia.; 7 4in; 8 5in. TYPE
ohm, 2l in. 3in. 5in, 5 - 3in, 7 4in.

LOUDSPEAKERS P.M. 3 OHMS. Bain. £110; 8 x 5in. 1125;
x 21in. 90p; 8in. E175; 10 x 6in. £110.
in. WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm £1 80.

ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm £2 50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
in. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia. 8 watt,
or 8 or 15 ohm models £115 each. Post Ibp.

OUTPUT TB,ANS. EL84, etc. 25p. MIKE TRANS. 60:1 25p
PEAKER COVERING MATERIALS. Samples Large S.A.E

GOODMANS OUTPUT TRANSFORMER 5 watt push pull lo
valves EL84, etc., 3, 8 and 15 ohms 85p. Post 20p.

100 WATT ALL PURPOSE POWER AMPLIFIER
4 inputs speech and music. Response 10-30,000 cps.
Matches all loudspeakers. A.C. 200 2509. Treble 116 Post
and Bass controls. Guaranteed. Details S.A.E. ".

ALL EAGLE PRODUCTS
SUPPLIED AT LOWEST PRICES.

ILLUSTRATED EAGLE CATALOGUE 20p. Post tree

BARGAIN AM TUNER. Medium Wave. $4Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner E3with separate control. into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc 's Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. EIOWalnut Cabinet. Size 7 - 5 4 inch
BARGAIN FM TUNER as above, L7.50Chassis only, less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 1.2.50
Push -Pull Ready built, with volume control. 9v.,...'
COAXIAL PLUG 13p, PANEL SOCKETS Op. LINE 189.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN FEEDERS Sp yd. SO ohms or 300 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p. Phono Socket Op.
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 149. DIN
SOCKETS Chassis 3 -pin 10p; 5 -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin
25p. VALVE HOLDERS, 5p; CERAMIC 13p; CANS 5P.

E.M.I. TAPE MOTORS. 120v. o

240v. AC. 1,200 r.p.m. 4 pole 136mA
Spindle 0.187 0-75in. Size 32 /1.25
21 22in. (illustrated). Post 15p. "
BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle 1 . 3;20. Sine. Qtp
24 x 21 lIia. Post 16p

CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.n.. (Wednesdays 9-1 pan., Saturdays 9-5 p.n..)

List Sp. Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133,68 Pass door. S.R. Stn. Selhurst. Tel. 014844865
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SPEECH
BY FRANK W. HYDE

SOVIET PROBE TO MARS
One of the experiments being

carried out on the Soviet probe to
Mars, which began with the launch-
ing of the Russian Mars 3 on
May 28, indicates extensive Russo -
Franco co-operation. This is the
first time that a Western European
country has been able to "thumb a
lift" on an interplanetary probe.

The originators of the new experi-
ment J. L. Steinberg and C. Carou-
balos of the Observatoire de
Meudon are studying solar bursts at
metre wavelengths.

The particular study of sudden
bursts of radiation from the sun is
being carried out because the mech-
anism of their appearance is not
fully understood. The bursts which
may last from a few milliseconds to
a few seconds are not adequately
explained by the thermal motions of
electrons. There must be some addi-
tional mechanism involving ener-
getic electrons interacting with the
magnetic field, and the plasma in
the corona.

SOLAR RADIATIONS
Solar radiations are classified into

different type groups. The two types
involved in this study are Type I

which last for less than half a
second and are strongly polarised.
indicating interaction with the
coronal field; and Type 3 which are
indicated by solar flares, terrestrial
magnetic disturbances and auroral
effects.

Type 3 bursts last for seconds and
the particles that are involved move
at very high speeds through the
corona. Typically the velocity of the
particles may be as high as 100.000
km/second. Type 3 bursts are con-
fined to a cone of direction with
an axis that lines up with direction
of maximum variation of electron
density.
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From the earth these can be
studied only in two dimensions but
with the instrumentation on a probe
it will be- possible to obtain simul-
taneous observations from earth and
a position in distant space. A partial
3D effect can then be secured. For
this reason the French have called
this a "stereo experiment". It is
hoped that the experiment will
reveal how the energy of the bursts
is distributed in space and also the
total amount of energy that is
radiated.

The earth based station will be
installed at Nancay in France where
the 1,500 metre long radio helio-
graph is in operation. This radio
telescope can provide 50 high
resolution radio images of the Sun
every second.

On Mars 3 there is a radio tele-
scope mounted on the solar panels
of the spacecraft so that it is always
pointing at the Sun. Two identical
receivers will be in operation, one
on Mars 3 and one connected to the
aerials at Nancay. From the probe
data will be telemetered to the
USSR where it will be processed
and then passed on to France for
comparison with their data.

MARINER NINE
The ninth of the Mariner series

on its way to Mars alone, since
Mariner 8 aborted on May 8 for
the reasons given in August
SPACEW ATCH, has been modified
to give a compromise survey of the
planet. It will go into a 65 degree
orbit with periapais at 750 miles.

Under the new scheme less than
70 per cent of the planet will be
mapped but with the same resolu-
tion as was originally intended. The
slant range will be greater for some
of the photography and some loss
of detail will ensue.

Instead of the original plan of
looking at six selected areas every
five days it will look at several
small areas once every seventeen
days. Also, two tapes of data per
day will be relayed back to earth
instead of three as would have been
the case with both vehicles operat-
ing. The scheduled programme
remains the same at 90 days.

INTERSTELLAR MOLECULES
Using the 300 foot radio tele-

scope at Kitt Peak to observe the
emission lines in the millimetre -wave
spectrum of the object Sgr B2,
which is near the galactic centre,
Dr. L. E. Snyder and Dr. D. Buhl
have identified the molecules
methylacetylene (CH3C:2H) and

iiocyanic acid (HNCO).
They also found another line in

the spectra of two other galactic
sources W5I and DR2I though
identification was difficult. It is
thought that the molecule is
isocyanide (HNC) but this opinion
is based on laboratory work.

Dr. Snyder is from The Univer-
sity of Virginia and Dr. Buhl from
the National Radio Astronomy
Observatory.
ARTIFICIAL MARS CHAMBER

At the Institute of Microbiology
in Moscow a chamber has been set
up to simulate Martian conditions
in order to examine the behaviour
of different types of micro-
organisms. The chamber with a
pressure of 7mm of mercury and
sharp temperature variations rang-
ing from minus 60 degrees to plus
30 degrees Centigrade, with a mini-
mum amount of moisture, repre-
sents the conditions that are as near
to that which exists on the planet.

Soil bacteria from the Pamirs, the
Kara -Kum desert and Dixon Island
in the Arctic Ocean was obtained
for the experiment. During the
experiments it turned out that
microbes and bacteria from Dixon
Island had the highest survival
factor.

It is thought that the main reason
for the survival of terrestrial forms
in a Martian environment was the
low humidity. Also, it turned out
that coloured organisms were able
to endure the conditions better.

It seems that pigment is a good
protection against the effect of ultra
violet rays. There are some workers
who think that the changing colour
observed on Mars is linked with
activity of micro-organisms.

If there is life on Mars then the
cycle involving micro-organisms is a
necessary part of any organic
process.

TELESCOPES IN SATELLITES
The object of the design of tele-

scopes to be carried by satellites
above the turbulent and murkx parts
of the earth's atmosphere is to
obtain improved viewing.

Such instruments are costly and
tend to be of relatively large size
if they are to exceed the perfor-
mance of the 200 inch reflector at
Mount Palomar. Hopes of any unit
of suitable size being put into space
seemed to be linked to the advent
of the space shuttle since the
greatest single weight unit is the
mirror.

A solution to the problem has been
offered by J. Wilczynski of IBM.
He suggests that two mirrors 20
inches in diameter could be put into
orbit in such a way that the resolu-
tion of the 200 inch telescope could
be achieved.

The new telescope would consist
of two mirrors arranged to have a
common focus by mounting them on
a common arm which could be
rotated with great precision. The
image through the two mirrors
would be photographed and the
position changed. This would con-
tinue until the whole area was
covered. By- this means any point
on any picture would be mathe-
matically related to any other.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped add d envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Prior notice please!
Sir-Referring to the correspon-

dence published in your July issue,
one of the answers to the general
problem of constructors being un-
able to obtain components, is for
the authors of the articles in your
magazine and others, to ensure that
all components are currently obtain-
able at the time of issue. The name
of the manufacturer of specialised
components, including semiconduc-
tors should be mentioned, as also
sources of supply.

In agreement with Mr P. F.
Clarke. prior notice to suppliers
would ensure that specialised com-
ponents could be available within a
reasonable time from the date of
publication of a constructional
article.

My firm is able to supply any
component manufactured by Mul-
lard Ltd., on a one-off basis, and
this covers many thousands of indi-
vidual items.

For Mr A. J. Sanders, the com-
ponents he requires in the way of
ferrites and associated hardware,
can be supplied off the shelf.

I sympathise with Mr H. Boys
of Weedon regarding the Mullard
LA 2103 which is obsolete, the
number having been changed twice
since 1968.

I cannot understand Mr Easter -
field's difficulties in obtaining Radio -
spares components, as all items in
their catalogue (available to the
trade only) can be supplied to
retailers generally throughout the
country on the day after an order
is placed.

A. F. Trinder,
Gurney's (Radio) Ltd.

Reckless design
Sir-We agree that the points you

have raised constitute real problems
to the amateur constructor. We
would, however, like to make the
following comments:

Amateurs often obtain com-
ponents for their circuits from un-
usual sources, i.e. cannibalising sur-
plus equipment and by buying from
surplus dealers. This means that
very often the manufacturer is
approached for components which
are either obsolete or have been
made for a specific purpose against
a specific contract.

We as a company are in the pro-
cess of appointing distributors for
our components and would suggest
that prior to publishing circuits the
designer contacts either ourselves or
one of our distributors so as to
ascertain the availability.

We would mention that we would
expect our distributors to deal not
only with industrial customers but
with amateur customers as well. It
is probable, however, that there
would be minimum order charges.

If this kind of liaison could be
built up,'it should in theory then be
possible to arrange for our distribu-
tors to hold stocks of particular
items, and in fact we see no reason
why there should not be some refer-
ence at the end of the article as to
where the components could be
obtained.

We are sympathetic towards
amateurs as very often amateur
designed circuits eventually become
professional circuits, but we do con-
sider that some amateurs are reck-
less in the extreme by designing
circuits without having made sure
that the components are available.

The other point we would like to
make, is that as manufacturers it is
really not a practical proposition for
us to deal direct with amateurs, as
they only usually require very
small quantities and the cost of pro-
cessing their orders costs more than
the goods. This of course empha-
sises the need for distributors.

J. N. Shipton,
Siemens (United Kingdom) Ltd.

Inadequate details
Sir-I refer to the letter published

in the May issue concerning the
supply of components to electronic
enthusiasts.

In my experience the main prob-
lems encountered when dealing with
private individuals are exactly those
outlined by Mr Hughes. Firstly,
ascertaining the exact component
required and secondly arranging
payment. Often orders give in-
adequate details and describe the
application instead of the com-
ponent which, rather than enter into
correspondence, we tend to reject.

The remedy is for anyone requir-
ing our components to detail
accurately the unit required, prefer-
ably the type number, but if this is

unknown, the value, working volt-
age, tolerance, size, etc., and; if the
price is also unknown to request a
Pro Forma Invoice.

On receiving an order in this
form, our Distributor Division will
be pleased to supply anyone subject
to the following conditions which
are necessary to cover the cost of
non-standard clerical routines and to
protect against the unfavourable
economics of special small quantity
manufacture: -

1. The order has a minimum
value of £3.

2. The component required is in
stock or available from Work -in-
Progress.

Our Distributor Division carries
a broad selection of Erie products.
manufactured both in the U.K. and
overseas, including ceramic, mono-
lithic and trimmer capacitors, r.f.i.
suppression filters, semiconductors
and integrated circuits, and is able
to provide on request full details of
its stock programme.

While appreciating that we can
only satisfy in part the demand for
specialised,. new or non-standard
items, we can, if given a business-
like order, extend considerably the
variety of Erie products previously
available to the enthusiast.

R. D. Hurrell,
Distribution Manager,

Erie Electronics Ltd.

Good relations
Sir -1 hope 1 am not too late in

replying to your editorial in PrtAcrt-
CAL ELECTRONICS May issue, which
at the same time was related to a
letter in Readout from M. J.
Hughes.

On behalf of our company we
would be very pleased to help those
electronic enthusiasts who are hav-
ing trouble in obtaining semicon-
ductors. As stockists for many
components we may well be able
to offer some of those rather special
parts which people need from time
to time.

In Worcester we have already
served a number of amateur radio
enthusiasts with their "ones and
twos" requirements and we see no
reason why this should not be ex-
tended to those other branches of
electronics which need similar parts.

As a licensed "ham" I appreciate
the feelings of those unable to com-
plete a project for the want of a
small part. If readers care to send
us their "wants lists", particularly
for all types of semiconductors,
integrated circuits, capacitors, minia-
ture transformers and so on, we
should be glad to do our best to
help. What we value most is a
satisfied customer whether he buys
one part or one thousand, and we
have na minimum order charge on
those goods we actually hold in
stock.

R. C. Evans, G3LQC,
Thorp Electronic Components Ltd.

758 Practical Electronics September 1971



TTC C-1051 Meter
Miniaturised version of Model C-1052 em-
ploying similar ultra compact slimline impact
resistant cabinet. Features -large easy
to read Ifin meter with mirror scale,
D'Arsonval movement. Overload protec-
tion circuit. Fine calibration gives extremely
high standard of accuracy on all ranges.
Ohms zero adjustment. Click -stop range
selection switch. Colour coded scales.
 DC/V: 0 3 15 150 300 1.2kV at 20k/ohms/V
 AC/V: 0 6 30 300 I .3kV at 10k/ohms/V
 DC current: 0-60µA -300mA
 Resistance: 0-60k -.6M/ohms
 Decibels: -20dB to + I7dB
 Complete with battery and test leads

LASKY'S PRICE £41025 POST lElp

EXCLUSIVE TM -I
MODEL TM -I MINI -TESTER
The first of Lasky's new -look top value meters, the TM -I is
a really tiny pocket multimeter providing "big" meter
accuracy and performance. Precision movement calibrated
to Sin of full scale. Click stop range selection switch.
Beautifully designed and made impact resistant black
case with white and metallic red/green figuring. Ohms
zero adjustment.
Size Only
34in x 24in x Ilin
 DCIV: 0-10-50-250-  Resistance: 0-150k

1,000 at lk OPV  Decibels: -I0dB to
 ACIV: 0-10-50-250- 22dB

1,000 at lk OPV  Complete with test
 DC CURRENT: 0-1mA, leads, battery and

100mA instructions

LASKY'S PRICE1.95 POST 13p

TM -5 SK ohmsy POCKET
MULT1ME TER

Another new look pocket multimeter from Lasky's providing top quality
and value. The "slimline" impact resistant case, size 41in x 2.4in x 14in,
fitted with extra large square meter. Readability is superior on all low
ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.
 DCIV: 3-15-150-300-1,200 at 5k  Resistance: 0-10k"ohms, 0-IM/ohm

OPV  Decibels: -I0dB to +I6dB
 AC/V: 6-30-300-600 at 2-5k/OPV  Complete with test leads, battery
 DC Current 0-300pA. 0-300mA and instructions.

LASKY'S PRICE 12.95 POST

BSR McDONALD MP60 LASKY'S PRICE
High precision low -mass counterbalanced pick-up 0240arm, heavy balanced turntable, simple to operate
controls, viscous cueing device, slide in cartridge
carrier, 4 pole motor. POST 35p

BSR McDONALD MP60 UNITS & PACKS.
A. Chassis only. B. Complete with Lasky's plinth and cover. C. Complete
with Lasky's plinth, cover and AD76K cartridge. D. Comp. wired on BSR
plinth with cover. E. as D. plus AD76K cartridge.
MODEL A B
610 015.45 £1805
510 E13-45 016.95
310 C9-95 C13.45
MP60 C1250 015 75

C co
02230
[20.75
C17-25
019 50

£24-50
C22.00
C21-00
021 .50

GARRARD UNITS AND PACKAGES
MODEL SL55B
Four speed auto changer

LASKY'S PRICE £10.50

E
C28-50
C26.00
C23.50
C25-50

POST 35p

G d SP25 Mk. III E1150 Garrard AP76 without cart. 020.95
G d SP25 Mk. 111 wired E1200 Garrard 3,000 with 9TA cart. £10.50
G d SP25 Mk. II with Garrard 2025TC with 9TA

9TA cart. E13.95 cart. E9.85
Garrard AP76 with AD76K cart. and Lasky's plinth and cover. C35
G d AP76 with Shure M44E cart. and Lasky's plinth and cover. C40
Garrard SP25 Mk. III. AD76K cart. and Lasky's plinth and cover. C20
Garrard SP25 Mk. III. Micro M2100/e cart. and Lasky's plinth and cover 025
POST FOR ALL PACKAGES 50p

DIGITAL CLOCK SCOOP
 SHOCK  12 -HOUR AL

VIBRATION
AND

 AUTO "SLEEPARM"
PROOF SWITCH

 HOURS. MINUTES
AND SECONDS
READ -OFF

 FORWARD AND
BACKWARD
TIME ADJUST-

 MADE ESPECIALLY MENT
FOR LASKY'S BY  SILENT
FAMOUS MAKER OPERATION BUILT-IN LARM  MAINS OPERA- SYNCHRONOUS
TION MOTORBUZZER

EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 443W -x IIH x 3ID (overall from front of
drum to back of switch). SPEC.: 210/240V AC, 50Hz operation; switch
rating 250V, 3A. Complete with instructions.
HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS

LASKY'S PRICE 16.95 POST lOp

SPECIAL QUOTATIONS FOR QUANTITIES

TMK LAB 100
A highly accurate yet rugged Multitester
using a 10pA meter hand calibrated to a
DC accuracy of 3% of full scale. Special
features -ultra large meter scale 64 . 34 i n
incorporating an entirely new type of
range selection panel which gives instant
range identification without taking your
eyes from the meter. An audible buzzer
is provided for easy short testing.
SPEC.: DCIV ranges: 0-5, 2.5, 10, 50,
250, 500, 1,000V at 100k/O.P.V. AC/V.
ranges: 3, 10, 50, 250, 500, 1,000V at
5k/O.P.V. DC current: 0-10, 100p.A,
0-10, 100mA, 0-2.5, 10A. Resistance:
0-1k, 10k, 100k, IOM, 100M/ohms. Decibels: 10 to 49.4dB. Continuity test.
Audible buzzer. Operates on 11-5V U2 and I 153/8 154 type batteries.
Cabinet size 74 x 64 x 34in. Weight 41b.

..A.111111.."

LASKY'S PRICE 117.75 POST 25p

TMK MODEL 200 METER KIT
TMK offer the unique opportunity of building a really
first-class precision multimeter at a worthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and I% tolerance resistors are
used throughout. Supplied complete with full con-
structional circuit and operating instructions.
Specification
20,000 P.O.V. Multimeter. Features 24 measurement
ranges with mirror scale accuracy. DCIV and current:
2%. A.c.:V: 3%. Resistance 3%. Special 0-6V DC
range for transistor circuit measurements.

ONLY

LASKY'S PRICE 1460 POST 13p

TTC Model
A -100S FM
TUNER CHASSIS
I,000's sold of this highly sensitive FM tuner -fully tunable -range 88 to
108 Mc/s. Completely wired on printed circuit 10.3 MO' IF. 6 transistors
and 3 diodes. Slow motion tuning drive. Size 64- x 4 x 2fin. Op
from any 9V DC source. Full data and circuit supplied.

LASKY'S PRICE 16.50 POST IBp
ADD MULTIPLEX to the MODEL A-1005
You can enjoy stereo sound with the Model A-1005 FM Tuner above by
adding the TTC Model A -1005M Multipex Adaptor. Brief specification:
MPX input sensitivity 100mV. Output 150mV. Self -powered by a 9V battery.
4 transistor and 6 diode circuit. Size 54 x 2 x }in. Also suitable for use
with other FM tuners with MPX input.

LASKY'S PRICE 14.95 POST 18P

X_EaLasclw...37-'ss Radio Limited
The Horne of High F,dehl y

207 EDGWARE ROAD. LONDON. W.2 Tel: 01-723 3271 412-115 TOTTENHAM CT. RD.. LONDON. W1 Tel: 01-580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 2605 Oparrollday. 9a m -6p m Monday loSolurdoy

Open &I dog.9 o.m.-6 pan Monday to Sotuiday NEW CITY BRANCH NOW OPEN
152/3 FLEET STREET. LONDON. E.C.tl Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C..1 Tel: 01-353 5812
Open oll dog Thursdogeorly closing) pan. Sotuidog Open olIclog Thundoy. eddy closing 1p rn Saturday

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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AC 107
ACII3
ACIIS
AC 125
AC 126
ACI27
AC 128
AC14IK
AC 142K
ACI51
AC154
AC155
AC 156
AC 157
AC 165
AC166
ACI67
AC 168
AC 169
ACI76
AC 177
AC 187
ACI88
ACY 17
ACY 18
ACY 19
ACY20
ACY2I
ACY22
ACY27
ACY28
ACY29
ACY30
ACT31
ACY34
ACY35
ACY36
ACY40
AC Y41
ACY44
ADI40
ADI42
AD 149
ADI61
ADI62
ADI61/
162(MP)
ADTI40
ADZI I
ADZ 12
AFI 14

BRAND NEW FULLY GUARANTEED DEVICES
15p AF 15
20p AF 16
23p AF 17
17p AF 18
17p AF 24
17p AF 25
17p AF 26
17p AF 27
17p AF 39
ISp AF 78
15p AF 79
17p AF 80
17p AF 91
17p AF 86
17p AF239
17p AFZI 1
20p AFZI2
20p ALIO2
14p AL103
2.3p ASY26
20p ASY27
30p ASY28
30p ASY29
25p ASY50
20p ASY5I
22p ASY52
2.0p ASY54
2.0p ASY55
19p ASY56
lap ASY57
19p ASY58
30p ASY58
2.5p ASZ21
2.5p BC 07
lap BC 08
lap BC 09
30p BC 13
ISp BC 14
lap BC IS
35p BC 16
40p BC 17
40p' BC 18
43p BC 19
35p BC 25
3Sp BC 26

BC 32
63p BC 34
50p BC 35

L2 BC 36
L2.101BC 37

17p BC 39

17p BCI40
17p BCI41
17p BCl42
30p 8C143
2Ip BC145
20p BC147
20p BC148
20p BC149
33p BC150
50p BCI51
50p BC152
50p BC153
50p BC 1 54
4Sp BC157
37p BC158
37p BC159
4Sp BC167
85p BC168
8Sp BC 1 69
25p BC170
30p BCI71
25p BCI72
25p BC173
25p BC174
2Sp BC175
25p BC177
25p BC178
2Sp BC179
25p BC180
25p BCI81
25p BC182
25p BC182L
40p BCI83
10p BCI83L
10p BCIB4
11p, BC I 84L
ISp BCI86
30p BC187
30p BC207
35p BC209
35p BC209
ISp BC212L
4Sp BC2I3L
35p BC2I3L
35p BC2I4L
25p BC225
30p BC226
30p BC317
30p BC318
35p BC319
45p BCY30

35p BCY3I
3Sp BCY32
45p BCY33
40p BCY34
4Sp BCY70
17p, BCY7I
lip BCY72
17p BCZI 1
17p BDI21
20p BD123
17p BD124
27p BDI31
30p BD132
20p BDY20
17p BFI 15
20p BF 1 17
13p BFII8
13p BFI 19
13p BF152
12p BF153
13/3'139154
13p BFI57
I3p BFI58
13p BFI59
22p BFI60
17p BF 1 62
17p BF 1 63
17p BF 1 64
lOp BF 165
2.2p BFI67
10p BFI73
10p BF 1 76
10p BF177
10p BF178
13p BF179
13p BF180
27pIBF181
27p BF182
1 1 p 139183
Ilp BFI84
Ilp BF185
Ilp BF188
lip BF194
lip BF195
12p BF196
25p BFI97
35p BF200
12p BF222
12p BF257
12p1BF270
20o BF271

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE ST N 18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2218, BSY27-95A, BSX44-76-77.

Price: 500 £9, 1,000 LIS
TYPE STP I 8. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72.
2N2906-7, 2N24Il and BC186-7. Also used as
complementary to the above npn type device type
STN18,

Price: 500 L9, 1,000 L15
TYPE STN L. Silicon Plastic Epitaxal Planar
Transistors TO -92 case. I.C. 20OrnA, 300mW
medium to high gain, available in non or pnp and
types similar to: NPN2N2926-2N2711-2N3391-
2N3707 -2N3711 - BC1 67-8-9.

Price: 500 L7.50; 1,000 L13
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complimentary to the above npn
devices type STNL.

Price, 500 Li 50; 1,000 L13
TYPE STN K. Silicon Planar Plastic Transistor
npn with TO -18 pin circular lead configuration, I.C.
200,nA, 300mW and similar to 8C107-13-9, BCI70,
BC173, BCI82-184, BC237-8-9 and BC337-8.

Price: 500 L9.50; 1,000 416
When ordering, please state type required, i.e.,
STNK or STN18, etc.
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22p BF272 80p EC403
15p BF273 30p GET880
17p BF274 30p MAT I 00
20p BF308 ISp MAT 1 01
17p BF309 37p MAT I 20
30p BF3 1 6 75p MAT I 21
15p BFW 10 55p MPF 1 02
20p BFX29 27p MPFI05
8Sp BF X84 2.0p OCI9
8Sp BFX85 27p 0C20
75p BFXP6 22p 0C22
80p BFX87 25p 0C23
80p BFX88 22p 0C24

LI BFY50 20p 0C25
22p BFYSI 20p 0C26
45p BFY52 20p 0C28
6Op BFY53 17p 0C29
70p BSX 19 15p 0C35
35p BSX20 15p 0C36
ISp BSY25 15p 0C41
35p BSY26 15p 0C42
45p BSY27 15p 0C44
25p BSY28 15p 0C45
30p' BSY29 15p' OC70
30p BSY38 15p 0071
30p, BSY39 15p 0072
3Sp BSY40 30p 0074
35p 135Y41 35p 0075
35p 135Y95 12p 0076
12p BSY95A 12p 0077
22p BUI05 L3.90 0081
35p CI IIE 60p °Ca I D
35p C400 30p 0082
4Sp C407 25p 0082D
50p 0424 17p 0083
30p C425 40p 0084
30p' C426 30p 0C139
30p C428 20p 0C140
30p C44I 27p 0C170
2Sp C442 35p 0C171
30p 0444 37p 0C200
30p C450 17p, 0C201
23p C720 12p 0C202
24p C722 25p 0C203
10p C740 15p 0C204
35p C742 17p 0C205
45p C744 17p OC309
80p' C760 17p P346A
35p C762 17p P397
25p1C764 60p OCP7 I
17p EC401 15p ORPI2

15p ORP60
27p ORP6 1
ISp ST140
17p ST141
ISp. T1543
17p UT46
43p V405A
43p V41OA
30p 20301
50p 20302
30p 20303
33p 20304
4Sp 20306
25p 20308
25p 20309
40p 20339
40p 2G339A
33p 20344
40p 20345
20p 20371
21p 203718
15p 20374
12p 20377
15p 20378
9p 20382

Ilp 20401
12p 204 1 4
ISp 20417
15p 2N388
23p 2N388A
ISp 2N404
15p12N404A
15p 2N524
15p 2N527
10p 2N696
20p 2N697
15p. 2N698
17p 2N699
15p 2N706
15p 2N706A
25p 2N708
27p IN709
27p 2N711
25p 2N7I7
25p 2N7I8
3Sp 2N718A
35p 2N726
17p 2N727
45p 2N743
43p 2N744
43p 2N914

2N9I8
2N929

40p 2N930
Opp 2NI131
11p 2N1132
lip 2N1302
op 2N 1303
27p 2N1304
23p 2N1305
45p 2NI306
19p 2N1307
19p 2N1308
isrp 2N1309
20p 2NI613
35p 2N1711
asp 2N1889
35p 2NI890
17p 2NI893
15p 2N2I60
15p, 2N2I47
15p12N2148
13p 2N2I92
10p 2N2I93
17p 2N2I94
27p 2N2217
ISp 2N2218
ISp 2N2219
30p 2N2220
30p 2N222I
25p 2N2222
30p 2N2368
50p 2N2369
12p 2N2369A
30p 2N2411
55p 2N2412
60p 2N2646
12p 2N2711
15p 2N2712
24p
55p
7p
Bp AAI 19

11p AAI20
45p BA 1 16
40p BA126
42p BY100
24p BY101
50p BY105
7.7p BY I 14
27p BY 126
17p BY 127
17p BYI30
17p BYZ 10

1)0 00100 0 TRANSISTORS
FOR SALE

Clearance of pop Silicon Transistors from
the 25300 (T0-5) and 25320 (SO -2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off- 75p (plus p. & p. 10p)
300 off -L1.75 (plus p. & p. 15p)
500 off £250 (plus p. & p. 17ip)
1,000 off L4 (plus p. & p. 25p)
10,000 off £35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

ADIMAFRAMARF
SALES

PO BOX5,WARE,HERTS
Full Money -Back

Guarantee
POSTAGE & PACKING 7p

30p 2N2714 25p
22p 2N2904 2Sp
25p 2N2904A 30p
20p 2N2905 2Sp
22p 2N2905A 30p
17p 2N2906 25p
17p 2N2906A 27p
2.0p 2N2907 23p
20p 2N2907A 30p
lip 2N2923 lap
22p 2N2924 lap
27p 2N2925 13p
27p 2N2926
17P (01 12p
20p 2N2926(Y) I IP
3Sp 2N2926
4Sp (0) 10p
37p 2N3010 80p
60p 2N3011 20p
7Sp 2N3053 20p
60p 2N3054 50p
30p 2N3055 63p
30p 2N3391 17p
17p 2N339I A 2.0p
20p 2N3392 17p
25p 2N3393 15p
27p! 2N3394 15p
22p 2N3395 2.0p
22p 2N3402 22p
27p 2N3403 22p
17p 2N3404 32p
ISp 2N3405 4Sp
ISp 2N34I 4 20p
50p 2N3415 20p
SOp 2N34 1 7 37p
55p 2N3525 74p
22p 2N3702 11p
22p 2N3703 12p

2N3704
2N 3705
2N3706
2N 3707
2p.!;708
2N3709
2N3710
2N371 I
2N38I9
2N3820
2N3903
2N3904
2N3905
2N3906
2N4058
2N4059
2N4060
2N4061
2N4062
2N5I72
2N5459
25034
25301
25302A
25302
25303
25304
25305
25306
25307
25321
25322
2S322A
25323
25324
25325
25326
25327

DIODES & RECTIFIERS
8p BYZ I 1

8p BYZ 12
22p BYZI3
21p BYZI6
15p BYZ 1 7
lip BYZ 1 8
15p BYZI9
lip OAS
15p 10A10
17p 0A47
15p 0A70
ISp 0A79

32p
30p
25p
35p
ISp
30p
25p
17p
22p
7p
7p

0A8 I
GABS
0A90
0A91
0A95
0A200
0A202
S010
S019
IN914
IN916
IN4148

ISp
Ilp
12p
13p
Bp
Sp

10p
10p
40p

LI
15p
2.7p
15p
2.7p
15p
10p
12p
12p
12p
12p
43p
7Sp
50p
45p
45p
60p

L 1.10
LI

LI10
LI.10

60p
50p
4Sp
60p

LI 10
LI 10
LI 10
L I 10

7p
7p
6p
7p
7p
6p
7p
4p
4p
6p
6p
6p

10 MILLION DIODES

200
1,000
5,000

Silicon or Germanium
State which when ordering

50p 10,000
L2.00 50,000
L700 100,000

£10 00
L30.00
E50 00

2,000,000 SILICON
PLANAR TRANSISTORS

TO18 P.N.P. & N.P.N. TYPES
State which when ordering

100 LI SO 10,000 E90.00
500 [600 50,000 E400.00

1,000 [10.00 100,000 [625 00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

TO -5 can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever price.

QUANTITY: 1-9, 10-24, 25-99, 100-999
PRICE EACH: 37p, 34p, 30p, 25p.
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Duty bound
Sir -1 am following with con-

siderable interest the correspondence
and your remarks in P.E. relating to
supplies of special electronic com-
ponents to the amateur.

It may be of interest to your
readers to know that the British
Amateur Electronics Club appears
to anticipate the demand by
amateurs in some cases. This is
probably because we are an amateur
organisation, and the problems
relating to minimum economical
orders do not apply.

As an example, when the British
Amateur Electronics Club started in
1966, silicon controlled rectifiers
available in this country were very
expensive. However, the B.A.E.C.
was able to obtain good quality
SCR's in America at very low prices,
even after paying duty and addi-
tional postage.

Members of the B.A.E.C. are able
to obtain specialised electronic com-
ponents either at cost or, if they
are required for experimental pur-
poses and the member undertakes
to write an article on his experi-
ments for the B.A.E.C. Newsletter,
they are provided free of charge.

The B.A.E.C. has recently been
able to obtain very cheap but per-
fect voltage regulator integrated
circuits and also inexpensive infra-
red and visible -light semiconductor
generators (L.E.D.) and receivers
(photo -transistors).

These, as you know, are available
in this country at relatively high
prices, but I think that if any sup-
plier in this country, who is
interested in the amateur market,
were to study the advertisements in
amateur electronic magazines pub-
lished in America, they, too, would
be able to supply sophisticated and
up-to-date electronic devices at
reasonable prices to the amateur.

However, this does not apply to
the well-known SN74 TTL inte-
grated circuits which are in fact
cheaper in this country than in
America.

C. Bogod,
British Amateur Electronics Club

Opposite view
Sir-Having been a home con-

structor for a number of years, I
would like to present the opposite
view in your correspondence on the
subject of components, and their
availability.

I have rarely, if ever, experi-
enced difficulty in obtaining com-
ponents I require, even by mail
order. Having lived in an area close
to the majority of component
retailers, I received, with few excep-
tions, courteous assistance and good
service during personal buying of
parts.

As I am no longer able to shop
personally, due to a change of resi-

dence to another area of the
country, I have, for the past year
been buying by mail. Parcels
received have been well packed,
again with few exceptions, and
refunds for out of stock items cheer-
fully and promptly given. In the
case of the exceptions, a simple,
well worded letter of complaint
direct to the sales manager has
usually cleared matters in a fort-
night or less.

Considering the amount of busi-
ness done by mail order, it is sur-
prising that the service of most
retailers is as good as it is, indeed,
it could be far worse.

While I would also concur with
the view that "one -offs" and highly
specialised components are a loss
maker for the firm who are pre-
pared to deal with them, I would
express surprise that the people who
complain about being unable to
obtain them, while deeming them-
selves capable of constructing, test-
ing and setting to work a piece of
often complex equipment, are un-
able to write to suppliers for their
catalogues and find a replacement.

The one possible exception to the
last paragraph is the amateur radio
enthusiast, who, following the
demise of the only manufacturer
(Electroniques) in the country sup-
plying r.f. coils to tune the amateur
bands, has the dubious choice
between bodging commercially
available coils or winding his own.

To conclude, if components can-
not be bought, begged or borrowed
for the special project, there is a
solution-set up in business and
supply your own components!

P. J. Brent,
Helensburgh,

Scotland.

Final tip
Sir-I have just received PRACTICAL

ELECTRONICS magazine July issue,
and after reading Readout I cannot
understand why a number of your
readers have such a problem trying
to obtain parts for various circuits.

For instance, a 6 -pole 5 -way
switch (letter on page 585), an adver-
tisement for this appears on the
opposite page 584, I think that a
lot of readers do not take enough
trouble to read the various adver-
tisement pages for items wanted.

I have always found most manu-
facturing companies or large dis-
tributors very helpful regarding
where to obtain special parts pro-
viding you keep your request brief,
enclose an s.a.e. and make sure that
your letter can be read.

A final tip, always keep by your
side a number of catalogues from
various companies, this can make
life a lot easier.

D. J. Brown,
Coventry.

CLAIM
I have information which may

help Sheriff Maynes-Humm, our
lively guardian of the peace.
Lost night I was standing on the
Wheatstone Bridge on the
Newton by-pass near to the p -n
junction. I had been to the
"Silicon" chip shop to bring
some feedback when Current
passed me at some speed. He
showed no sine of stopping and
in the minority carrier on his
megacycle I noticed the
mentioned joules.

May I say that the frequency
of this type of crime committed
by Current is something that,
socially, Hertz. I recall that
not long ago the same thing
happened to two other pretty
dynes, the lovely Cath Ode and
her cooler sister An Ode.

It is to be hoped that all who
know the much loved Milli will
help to getter back to health,
transformer situation, and
insulator from any future
attacks. Watts more, I trust
that Current will be put on
charge and if not given the
potential drop then made to
walk the Planck.

I am sorry if my reaction
seems unusually strong but the
core of the matter is that Eddy
Current is one of my two ill -
begotten sons who have always
wasted energy. I could never
control them and many are the
times that I have had to cover up
for them. But to no avail, and
matters that for Eddy and his
equally heated brother I squared
no losses. This hos always
peaked me and as far as I am
concerned both are transients.

R. M. S. Current,
Waverley.
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YATES ELECTRONICS
,FLITWICK LTD.

RESISTORS
4W Iskra high stability carbon film-very low noise--capless con-
struction. 4W Mullard CR25 carbon film -- very small body size
7-5 2-5mm. 4W Erie wire wound.

Power
watts

4

Tolerance Range
5% 4-712-2:2M0

10% 3 -3M0 -10M0
10% 10-3.90
5% 4-70-1M0

10% 10-100
Quantity price applies for any selection. Ignore fractions on total
order.
DEVELOPMENT PACK
0-5 watt 5% Iskra resistors 5 off each value 4-70 to IMO.
Eli pack 325 resistors £2.50.
E24 pack 650 resistors L4.80.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001/1F, 0-0015mF, 0.0022pF, 00033µF, 000470F, 24-p. 00068pF,
0.0111F, 0-015RF, 0-022/<F, 0.03311F, 3p. 0.0471,F, 0068pF, 0.1pF, 4p.
0.15pF, 6p. 0.22/4F, 74p. 0331,F, I I p. 0.47µF, 13p.
160V: 0-01pF, 0015pF, 0022uF, 0033µF, 0047,uF, 0068pF, 3p. 0.1pF,
015/4F, 042pF, 4p. 0-33/tF, 6p. 0.47µF, 74p. 068pF, I 1p. 1-0/1F,
I21p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01/4F, 0-015pF, 0-022/1F, 3p. 0.033/) F, 0-047,11F,
0-0681<F, 34p. 0.1/4F, 4p. 0.15pF, 0.221<F, Sp. 0.33,uF, 64p. 0.47,,F,
84p. 0-68/,F, I I p. 1-0uF, 13p.

MYLAR FILM CAPACITORS
100V: 0.001,,,F, 0.002/,F, 0.0051F, 0.0 0.02/4F, 21p. 0-04/4F, 0.05/4F,
0.068/4F, 0-1/4F, 31p.

CERAMIC DISC CAPACITORS
100pF to I 0,000pF, 2p each.

CAPACITOR DEVELOPMENT PACK
Selection of 100 ceramic and polyester capacitors, 100pF to 1-0pF, 1240.

ELECTROLYTIC CAPACITORS-One Price-Sp Each
Mullard C426 series (/<F/V): 25/64, 50/6.4, 100/64, 200/64, 320/64,
16/10, 32/10, 64/10, 125/10, 200/10, 10/16, 20/16, 40/16. 80/16. 125/16,
64/25, 125/25, 25/25, 50/25, 80/25, 4/40, 8/40, 16/40, 32/40, 50/40,
2.5/64, 5/64, 10/64, 32/64.
Miniature P.C. mounting (pF/V): 10/12, 50/12, 100/12, 200/12, 5/25,
10/25, 25/25, 100/25.

POTENTIOMETERS
Carbon track 5k0 to IMO, log or linear (log 1W, lin 4W).
Single, 12p. Dual gang (stereo), 40p.

SKELETON PRESET POTENTIOMETERS
Linear: 100,250,5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1 watt, 4p each. Miniature 045 watt, 5p each.

Valves
available

E24
Eli
E12
Eli
Eli

SEMICONDUCTORS
ACI26 ISp BFY52 221p 0081 15p
ACI27 15p BSY56 30p 0082 15p
AC128 ISp BSX2I 25p ORPI2 471p
ADI40 40p BY124 74p N4001 71p
AFI 15 171p BYZIO 30p N4002 10p
AF I 17 171p BYZI3 20p N4003 Ilp
BC107 I4p OARS 7fp N4004 I21p
BC108 10p 0A91 74p N4005 I4p
BC109 10p 0A202 7Ip N4006 15p
BFY50 22p 0071 15p N4007 16p
BFY5 I 19p 0072 15p 2N2926 Ilp
ZENER DIODES
400mW 5% 3.3V to 30V, 17p.
VEROBOARD

0-1 0.15
24 34 22p 16p
24 5 24p 24p
34 34 24p 24p
34 5 27p 27p

17 21 75p 574p
17 34 100p 75p
17 5 (plain) - 75p

ROTARY SWITCHES
2P2W, I P I2W, 2P6W, 3P4W, 4P3W, 224p.

PLUGS AND SOCKETS
Standard }in screened 174p
Standard }in insulated I4p
Stereo fin screened 35p
Standard }in socket ISp
Stereo ;in socket 171p

BRUSHED ALUMINIUM PANELS
12" x 6" = 25p; 12" 21" - 10p; 9" x 2" - 7p.

2N3055 np
2N3702 ISp
2N3703 I4p
2N3704 I71p
2N3705 15p
2N3706 12p
2N3707 181p
2N3708 10p
2N3709 1 1p
2N3710 12p
2N3711 14p

17 34 (plain)
17 21 (plain)
24 5 (plain)
21 34 (plain)

Pin insertion tool
Spot face cutter
Pkt. 50 pins

0.15 0.1
524p
374p
17Ip
15p
474p 471p

20p
37fp 37

20p1p

2 5mm insulated
3.5mm insulated
3-5mm screened
2.5mm socket
3.5mm socket

Price
1-99 100
1.0p 0.8p
1.0p 0.8p
1.0p 0.8p
1.0p 0.8p
7IP 7IP

TiP
74.1,

124p
74-13

C.W.O. please. Post and packing, please add 10p to orders under L2.
Data sheets are available for most of the components listed, and will be
sent free on request.

8E39 ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD

Sete
Foot Vol
COMPLETE
add .38p for assembly
Send 15p for latest catalog
Name

Address

'Tick as required

THE MOTORIST

WHO CAR 10

HIS CAR...

READS

motors t
the most widely read motoring monthly

on the 15th of the month -15p

IN 15 MINUTES YOU COULD HAVE CAPACITIVE DISCHARGE
ELECTRONIC IGNITION FITTED TO YOUR CAR
Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE
UP TO 20"o REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING
INCREASED ACCELERATION & TOP SPEED
LONGER SPARK PLUG LIFE
INCREASED BATTERY LIFE
CONTACT BURN ELIMINATED
PURER EXHAUST GAS EMISSION
RADIO INTERFERENCE SUPPRESSED boats, etc. Guaranteed for 5 yrs.

For all petrol engines-cars,

Complete Installation Kit for I2 -volt vehicles L12.95 + 35p P. & P. State
earth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor £995 + 35p P. & P.
The construction kit includes instructions and all components for wiring as
positive or negative earth, and is complete with the stove enamelled steel case
and aluminium base. All components are available separately.

ELECTRONIC DESIGN ASSOCIATES 82 BATHSALL STWSREET,WAL! 3DE

L,

i SAVE

gOir'*

BUILD THIS WAH-WAH PEDAL KIT
The Wilsic Wah-Wah

Ammumir AND pedal comprises a

SELECTIVE AMPLIFIER
MODULE KIT, con-

/

raining all the com-
ponents co build a two- transistor circuit

Please 7encl7e- module, which may be
tive amplifier module 1175

me control pedal f6%103

of module
ue

KIT

WILSIC ELECTRONICS LTD
6 COPLEY RD., DONCASTER. YORKS

used by the construc-
tor for his own design

I or fitted to the FOOT
VOLUME CONTROL

I PEDAL (as photo) con-
verting it to Wah-Wah
operation. This pedal
is in strong fawn plastic
and fitted with output
lead and screened plug.
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Super 1012

High fidelity Monolithic Integrated Circuit Amplifier
Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor, the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:

1. Higher power.
2. Fewer external components.
3. Lower quiescent consumption.
4. Compatible with Project 60 modules.
5. Specially designed built-in heat sink.

No other heat sink needed.
6. Full output into 3.4, 5 or 8 ohms.
7. Works on any voltage from 6 to 28 volts

without adjustment.
8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz
1 dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Power Gain 90d8 (1,000.000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Size 22 x 45 x 28 mm including pins and
heat sink.

Input Impedance 250 Kohms nominal.

Quiescent current 8mA at 28 volts.

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitable for use with pick-up, F. M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project -60 range
such as the Stereo 60 and A.F.U. may be
added. The comprehensive manual supplied
with each unit gives full circuit and wiring
diagrams for a large number of applications
in addition to high fidelity. These include
car radios, oscillators etc. The very low
quiescent consumption makes the Super
IC.1 2 ideal for battery operation.

Price, inc. FREE
printed circuit board
for mounting.98 fPreoest

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfield with your
purchase when you receive it from us. return the
goods without delay and your money will be
refunded in full, including cost of return postage, at
once and without question. Full service facilities are
available to all Sinclair customers.

Sinclair Radionics Ltd, London Rd, St. Ives
Huntingdonshire PE17 4HJ
Telephone St Ives (048 06) 4311sinciair-
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Sinclair Project 60
The World's leading range of high fidelity modules

Sinclair Radionics Limited, London Road,
St. Ives. Huntingdonshire PE17 4HJ.
Tel : St. Ives (048 06) 4311

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 or size.
Project 60 modules are more versatile-using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre -amplifier 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 sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually 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 is
covered by the famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units

Simple battery Z.30 Crystal P.U..12V battery
record player volume control

£4.48

Mains powered record Z.30, PZ.5
player volume control etc.

Crystal or ceramic P.U. £9.45

20 +20 W. stereo 2 x Z.30s, Stereo 60,
amplifier for most needs

Crystal, ceramic or mag. £23.90
PZ.5 P.0 F.M. Tuner, etc.

20 +20 W. stereo
amplifier with high
performance spkrs.

2 x Z.30s, Stereo 60,
PZ.6

High quality ceramic or £26.90
magnetic P.U., F.M. Tuner,
Tape Deck, etc.

40 +40 W. R.M.S. 2 x Z.50s, Stereo 60 As above £34.88
de -luxe stereo amplifier PZ.8, mains trsfrmr
Indoor P.A. Z.50, PZ.8, mains

transformer
Mic., guitar, speakers. etc., £19.43
controls

'F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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from a simple amplifier to a complete stereo
tuner amplifier with Project 60 modules

Z.30 & Z.50
power amplifiers

The Ls, Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range equally well.
SPECIFICATIONS (Z.50 units are inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts H.M.S. into 8 ohms using 35 volts:
20 watts H.M.S. into 3 ohms using 30 volts.
Z.60 40 watts H.M.S. into 3 ohms using 40 volts:
30 watts H.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300,000 Hz ± 1 dB.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to15 ohms impedance.
Size: 14 x 80 a 57 mm.

Z.30
Built, tested and guaranteed with circuits and instruc-
tions manual. £4.48
Z.50
Built, tested and guaranteed with circuits and instruc-
tions manual. £5.48

Power
Supply
Units
Designed special for use
with the Project 60 system
of your choice. Use PZ.5
for normal Z.30 assemblies
and PZ.6 where a stabilised
supply is essential.
PZ.630 volts unstabilised 04.98
PZ.8 35 volts stabilised E7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer £15.98

The Sinclair 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 once and without any cost to
you whatsoever provided that it is returned to us
within 2 years of the purchase date. There will be a
small charge for service thereafter. No charge for
postage by surface mail. Air -mail charged at cost.

Project 60 Stereo F.M. Tuner
spir-9=19--

all W. 30 Of 90 KO OK IS t
t v3 SS 10 10 KS t9 *  O..

First in the
world to use the
phase lock loop principle

The phase lock loop ph, 1p:e VelS ,Iving 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 fantastically good results. Other original features include varicap diode tuning,
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for
silent tuning between stations. Good reception is possible in difficult areas, and often a
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic-
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is
tuned in. This tuner can also be used to advantage with any other high fidelity system.
SPECIFICATIONS -Number of transistors: 16 pis 20 in I.C. Tuning range: 87.5 to 108 MHz.
Capture ratio: 1.5dB. Sensitivity: 2pV for 30dB quieting: 7µ1/ for full limiting. Squelch level:
20mV. A.F.C. range: ±200 KHz. Signal to noise ratio: > 65dB. Audio frequency response:
10 Hz -15 KHz (±1dB). Total harmonic distortion: 0.15% for 30% modulation. Stereo decoder
operating level: 2pV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S.
Operating voltage: 25-30 VDC. Indicators: Mains on: Stereo on: tuning.
Size: 93x 40x 207mm. £25Built and tested. Post free.

Stereo 60 Pre-amp/control unit
77, -

**Ai* 1144 .41
Designed for Project 60 range but suitable for use with any high quality power amplifier.
Again silicon epitaxial planar 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 is provided for all the usual inputs.
SPECIFICATIONS -Input sensitivities: Radio -up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A
curve ±1dB :20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux -up to 3mV. Output: 250mV.
Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone
controls: TREBLE + 15 to -15dB at 10 KHz: BASS -A- 15 to -15dB at 100Hz.
Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm. E998AO
Built tested and guaranteed.

A.F.U. High & Low Pass Filter Unit
7". , For use between Stereo 60 unit and two Z.30s or Z.50s,

and is easily mounted. It is unique in that the cut-off
frequencies are continuously variable, and as attenuation
in the rejected band is rapid (12dB/octave), there is less

loss of the wanted signal than has previously been possible. Amplitude and phase dis-
tortion are negligible. The A.F, U. is suitable for use with any other amplifier system. Two
filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V.
Current - 3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB)
variable from 25Hz to 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated isc o,
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed I-  U0

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name

Address

I enclose cash/cheque/money order. PE 971
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SPECIALIST
ELECTRONICS
COMPANY
SPECIAL OFFER:
Sinclair. project 60 kit complete with power supply, £ 18.95 posttwo Z30 's and stereo 60 free
CLEARANCE ITEMS:
Garrard plinth and cover for 2025TC L600.
Plessey electrolytics 50 uf, 50 volt, Sp each.
BRAND NEW FULL SPEC. COMPONENTS
100 of electrolytics 25 volt. 20p each.
500 of 25 volts, 25p each.
Plessey SL403A £2120 each. SL702C LI I0 each.

List Sp. P. & P. on all orders under L200, 5p.

24 KINGSWAY, WATERLOO, LIVERPOOL 22
(Mail order only)

:3Joan (gompang
offers a comprehensive range of

COIN & METAL DETECTORS
THE HUNTER
High sensitivity combined with marked stability to give a simple -to -use

idetector which s a must for the professional man such as tree E24.00surgeon, electrical contractor or serious treasure hunter

THE EXPLORER
Inexpensive but sensitive. Will give hours of treasure hunting fun for the
whole family on the beach, whilst walking or at home in E19.50the garden. A useful robust general purpose detector

THE DISCOVERER
The Do-lt-Yourself kit entails a minimum capital outlay and can be
easily assembled in a few hours. The kit is complete except for a

standard portable transistor radio as most families have one of these
available. M sensitive and stable as the more expensive 45.40detectors but a fraction of the cost

The"Discoverer" Metal Detector fully assembled
and ready for use (transistor radio not included) £7.50
Portable transistor radio ideal for use with the3
"Discoverer" Metal Detector £1.95

TREASURE HUNTER'S HANDBOOK
"A Fortune Under Your Feet". This new publication answers all your
questions on treasure hunting. Find out the How,
Where, When and Why of this fascinating new hobby

45pplus 6p post
and packing

PLEASE ADD 30p TO DETECTOR ORDERS TOWARDS COST OF POST,
PACKING AND INSURANCE.

ALL DETECTORS ARE GUARANTEED FOR ONE YEAR.
SHOWROOM DEMONSTRATIONS: MONDAY -FRIDAY 10-5 p.m.

SATURDAY 9-I p.m.
FURTHER DETAILS OF ALL DETECTORS AVAILABLE ON REQUEST

(A 3p stamp would be appreciated).

184 Main Road, Biegin Hill, Kent. Telephone. Biegin Hill 4234

If you have difficulty in obtaining

PRACTICAL ELECTRONICS
Please place a regular order with

your newsagent or send 1 year's

subscription (E2.6.5) to Subscription
Department, Practical Electronics,
Fleetway House, Farringdon St., London,
E.C.4.

LSTFOR SIEMENS, NEWMARKET, IR, RCA
MULLARD, TEXAS, FERRANTI, GE

AC 107 37p BY 100 20p NKT10339 15p IN4005
AC 126 15p BYX 10 15p NKTI0419 19p IN 4006
AC 127 15p BYZ I 0 40p NKT I 0439 27p IN4007
ACI28 20p BYZ I2 30p NKTI0519 22p 1N4148
ACI51 lip BYZI3 20p N KT20329( 20302
AC 176 25p BZY88 0013 3Ip 20371
AC 187 30p C3V3 15p NKT80111 67p 20374
AC 188 30p C3V6
ACYI7 19p C3V9
ACY 18 20p C4V3
ACYI9 20p C4V7
ACY20 19p C5V1
ACY2 I 19p C5V6
ACY22 19p C6V2
ACY40 15p C6V8
AC Y41 15p C7V5
ADI40 55p C8V2
AD 149 57p C9V1
ADI61 37p CIO
AD 162 37p CI I
AFI06 24p C12
AF114 15p C13
AFI IS 25p C15

15p NKT80112 asp
15p NKT80113L1.00
15p NKT8021 I 75p
15p NKT80212 75p
15p NKT80213 75p
15p NKT802 I 4 75p
15p NKT80215 75p
15p NKT80216 75p
15p OAS 2.0p
15p 0A10 15p
15p 0A47 8p
15p OA70 Op
15p 0A73 Op
15p 0A79 13p

15p 0A81 Elp
15p 0A85 8p

2N 174
2N385A1
2N388A
2N404
2N696
2N697
2N698
2N706
2N706A
2N708
2N7 II
2N7I IA
2N911
2N9 I 4
2N918

AFI 16 25p C16 15p 0A90 Bp 2N1090
AFI 17 25p C18 ISp 0A91 8p 2N1091
AFI 18 44p C20 15p 0A95 8p 2NI131
AF 124 25p C22 15p 0A200 10p 2N1132
AFI26 17p C24 15p 0A202 10p 2N 1302
API 39 33p C27 15p OCI9 37p 2N1303
AFI 86 40p C30 15p 0C20 97p 2141304
AF239 37p D I 3TI 45p 0C22 47p 2N1305
ASY26 25p M/E520 75p 0C23 60p 2N 1306
ASY27 30p M1480 97p 0C24 60p 2N1307
ASY28 22p M1481 L1.25 0C25 37p 2NI308
ASY29 30p M1490 L1.00 0C26 33p 2NI309
ASZ2I 37p M1491 L1.35 0C28 60p 2N1507
AUYI0 LI.50 MPFI 02 43p 0C29 75p 2NI613
)3A115 Ilp MPFI03 37p 0C35 SOp 2N17Il
BC107 1p MPFI04 37p 0C36 63p 2N2147
BC108 1p MPFI OS 40p 0C41 25p 2N2148
BC109 2p NKT124 30p 0C42 30p 2N2160
BC 147 5p NKTI25 40p 0C44 15p 2N2368
BCI48 Sp NKTI26 37p 0C45 15p 2N2369
BCI49 Sp NKTI28 25p 007 I 15p 2N2369A
BCIS8 7p NKT I 35 7.6p 0072 23p 2N2646
BC 167 1p NKTI37 32p 0075 2.3p 2N2904
BCI68 Op NKT2I 0 25p 0076 25p 2N2904A
BCI69 1p NKT2I I 25p 0077 40p 2N2905
BCI69C 9p NKT2 I 2 25p 0081 23p 2 N2905A
BCI82 2p NKT2I3 25p °CBI D 20p 2N2906
BC! 82L Op NKT214 23p 0081Z 55p 2N2906A
BCI83 9p NKT2I5 2Ip 0082 25p 2N2926 all
BC! 83L 9p NKT216 46p 0082D 15p colours
BCI84 15p NKT2I7 50p 0083 23p 2N3053
BC 184L ISp NKT2I8 25p 0084 15p 2N3054
BC2I2 17p NKT219 25p 0C139 25p 2N3055
BC2 I 2L 12p NKT223 27p OC I40 35p 2N3702
BCY30 25p N KT224 15p 0C170 15p 2N3703
BCY3 I 48p NKT225 2Ip 0C171 30p 2N3704
BCY32 SOp NKT229 29p 0C2.00 37p 2N3705
BCY33 lOp NKT237 31p 0C201 47p 2N3706
BCY34 25p NKT238 19p 0C202 63p 2N3707
BCY38 30p NKT239 23p 0C203 37p 2N3708
BCY70 19p NKT240 20p 0C204 40p 2N3709
BC Y71 37p N KT24 I 2Ip 0C205 65p 2N3710
BCY72 16p NKT242 15p 0C206 75p 2N3711
BDI21 LI.10 NKT243
BDI 23 [1.10 NKT244
ED124 LI.03 NKT245
BDY20 41.05 NKT261
BFI IS 15p NKT262
BFI63 40p NKT264
BFI67 25p NKT27 I
BF173 30p NKT272
BF177 25p NKT274
BFI78 52p NK7275
BFI80 37p NKT279A
BF181 37p NKT28 I
13F184 15p NKT302

56p 0C207
17p OCP7 I .11
17p ORP I2llp 0 RP60
19p ORP6 I
2Ip P346A
18p ST140
17p STI41
18p TD7I 6
23p TIP3 IA
12p TIP32A
29p TIS88A
87p V405A

75p
47p
50p
60p
40p
19p
15p
20p
60p
62p
74p
45p
46p

2N38 I 9
2N3820
2N3826
2N4058
2N4060
2N4061
2N4062
2N4284
2N4287
2N4289
2N4871
2N5254

BFI85 2.5p NKT304 79p ZTX108 Ilp 3N84
OF194 17p NKT351
BF 195 15p NKT401

75p ZTX300
71p ZTX302

13p
lap

3N128
3N I 40

BFI96 ISp NKT402 77p ZTX303 lap 3N I 41
BF200 35p NKT403 65p ZTX304 27p 3N152
BFX I 3 15p NKT404 60p ZTX3I4 I 1p 40250
BFX29 31p NKT405 79p ZTX320 30p 40309
BFX84 26p NKT406 62p ZTX330 18p 40310
BFX85 34p NKT420 41.83 ZT X500 16p 40312
BFX86 25p NKT45I 58p ZTX501 16p 40320
BFX87 30p NKT452 54p ZTX502 2.0p 40360
BFX88 25p NKT453 SOp ZTX503 17p 40361
BFY50 23p NKT603F 30p ZT X504 40p 40362
BFY5I 19p NKT6I 3F 30p N34A 20p 40406
BFY52 20p NKT674F 30p N60 20p 40407
BFY53 16p NKT676F 30p N64 20p 40408
BFY90 67p NKT677F 28p N82A 47p 40409
BSXI9 16p NKT7 13 2.9p N87A 23p 40468A
13SX2.0 16p NKT717 44p N914 7p 40600
BSX21 37p NKT734 26p N4001 7p 40601
BSY27 20p NKT736 32p N4002 7p 40602
BSY29 25p NKT773 25p N4003 10p 40603
BSY95A ISp NKT78 I 29p N4004 10p 40673

12.p
15p
20p
7p

19p
15p
25p
80p

75p
23p
15p

SOp
10p
12p
16p
37p
37p
SOp
20p
42p
30p
33p
30p
30p
20p
lOp
15p
7.5p
30p
30p
34p
Sip
23p
12p
2Sp

63p
62p
17p
17p
20p
50p
44p
49p
65p
75p
44p
54p

10p
25p
63p
75p
1 I p
10p
Ilp
10p
9p

I I p
7p
9p
9p
9p

35p
60p
30p
17p
20p
2.0p
20p
15p
15p
15p
40p
45p

LI.30
69p
76p
73p
86p
55p
33p
45p
48p
36p
43p
48p
58p
Shp
39p
Sip
54p
SSp
58p
55p
49p
49p
90p

EXAMPLES OF OUR BULK QUANTITY PRICES:
BC 107 & 9 Siemens AF239 Siemens ADI61/2 Siemens

25 + 10p; 100 + 8p; 25+28p; 100 +24p NPN-PNP Pair
1000 pcs [6.20 25+50p; 100+42p

per 100 ORPI2 per pair(LDRO3 Valvo)
BC108 Siemens Cadmium Sulphide AC176 Siemens

25 + 9p; 100 + 7p; Cell 25+13p; 100+11p
1000 pcs L5.80 25 -I- 35P; 100+30D

ACI 8703 Siemensper 100
25 +31p; 100 +27pBY127 Mullard

2N3055 Siemens 25 +I7p; 100 +15p; per pair
25+46p; 100 +43p 500 + 13p BCI7 & 9 Lockfits

AFI39 Siemens 2N3819 Texas Fe[ 5+48p; 100 +
25+15p; 100+21p 25+21p; 100+18p 1000 + Sp

LST FOR QUALITY AND SERVICE No
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BEST BUY IN TTL!!
A full deal

Port No. Description Equal
to

FLH

SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
gn range of high quality TTL available from LST your Officially Appointed Siemens Distributors
1-24 25-99 100 up Port No. Description Equal 1-24 25-99 100 up Port No. Description Equal 1-24 25.99 100 up

to to
FL/FLH

101 Quadruple 2 -input 271 Hex inverter with 141
NAND gate 7400 10p 16p 14p open collector

III Triple 3 -input NAND output 7405 25p 2Ip Illp 15
gate 7410 20p 16p 14p 281 BCD to decimal

decoder TTL 16
121 Dual 4 -input NAND

gate 7420 2.0p 16p 14p 291
output

Quadruple 2 -input
7442 LI.16 94p 8Ip 1178

131 8 -input NAND gate 7430 20p 16p 14p NAND gate with 19
141 Dual 4 -input NAND open collector out - 20

buffer 7440 2.4r. 20p 17p put 7403 20p 16p 14p
151 Expandable dual

2 -wide 2 -input
AND -OR -INVERT

341 Quadruple 2 -input
exclusive -OR
element 7486 33p 2.7p 23p 211

161

gate
Dual 2 -wide 2 -input

AND -OR -INVERT
gate

7450

7451

20p

20p

16p

16p

14p

149

351
361

371

Schmitt Trigger
Excess 3 to decimal

decoder
Excess 3 gray to

decimal decoder

7413 359 29p 25p

7443 LI 45 LI 20 LI 08

7444 L145 LI 10 LI 08
221
231171 Expandable 4 -wide 381 Quad 2 -input positive 2412 -input AND -OR - AND gate TotemINVERT gate 7453 20p 16p 14p pole output 7408 25p lip lap

181 4 -wide 2 -input 391 Quad 2 -input positive 251AND -OR -INVERT AND gate open
gate 7454 20p 16p 14p collector 7409 25p 2Ip lap 261

191 Quadruple 2 -input FLY 271
NOR gate 7402 2.0p 16p 14p 101 Dual 4 -input

201 Quadruple 2 -input expander 7460 20p 16p 14p
NAND gate FL) 301
with open 101 1-K flip flop 7470 45p 37p 329
collector output 7401 20p 16p 14p 1 I 1 J -K master -slave FLK

211
221

Hex inverter
Gated full adder

7404
7480

15p
67p

lIp
56p

18p
48p 121

flip-flop
Dual .1-K master-

slave flip-flop

7472 32p

7473 45p

27p

40p

23p

35p

101

FLL231 2 -bit binary full -adder 7482 87p 73p 62.p 131 Dual .1-K master- 101
241 Four -bit binary slave flip-flop with

full adder 7483 L132. LI.16 L1.00 preset and clear 7476 45p 40p 36p

CONTRACT

Dual D -type edge
triggered flip-flop 7474

Quad bistable latch 7475
Decade counter 7490
Divide -by -I2 counter 7492
4 -bit binary counter 7493
4 -bit shift register 7495

46p
45p
809
85p
80p
87p

less
40p
67p
7Ip
67p
72p

33p
37p
57p
6lp
57p
62p

Synchronous up down
4 -bit decade
counter with one
line mode control 74190 LI80 L148 L1'27

Synchronous up down
4 -bit binary counter
with one line
mode control 74191 11.80 LI.48 L1.27

8 -bit shift register 7491A 11.18 L1.07 92p
4 -bit shift register 7494 (1.13 94p alp
Synchronous up down

4 -bit decade
counter 74192 LI-74 LI.45

As above -binary
counter 74193 L1-74 LI.45 11-15

5 -bit shift register 7496 L1.48 L1.12 L1-05
Dual J -K master -slave

flip-flop with preset
and clear 74107 52p 43p 36p

Dual quadruple
bistable latch 74100 L1.64 LI 37 LI 17

Monostable multi -
vibrator 74121 48p 40p 34p

BCD to decimal
decoder and nixie
driver 74141 L1.22 LI.01 87P

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS
ORDER PRICES AND BULK QUANTITY PRICES QUOTED ON REQUEST

ALL. STOCKS ADVERTISED
LAST MONTH STILL AVAILABLE

F NO GIMMICKS ! ! F

R R
E

Our catalogue is Free E

E postage appreciated (5p) E

NEW PRODUCT!!
(Siemens Tantalum Bead

Capacitors)
Mfd. Voltage Mfd. Voltage

1 35 2.2
-22 35 4.7 6
47 35 10 6

I 35 15 6
2-2 35 22 6
4.7 35 33
68 25 10 6.3

10 25 22 63
15 20 47 6,3

100 3
Epoxy encapsulated miniature sinter
Tantalum Electrolytics-polarised
Size example lOmfd 16v
4.5 7-5 mm.
All one price: Ilp each; 25 pieces
I type 10p each.

BZY88 SERIES ZEN ERS 400mW

All voltages available
34 to 33 Volt

25+ 12p 100+ 10p
500+ 9p 1000+ ap

SPECIAL OFFER IN4000
SERIES I AMP RECTIFIERS

p.:.v. 1-49 50+ 100+
N4001 50 -070 -060 .050
N4002 100 .070 -065 -060
N4003 200 .090 -085 -070
N4004 400 100 .090 -080
N4005 600 .120 .100 090
N4006 800 140 -130 .110
N4007 1000 190 -150 -120

p.i.v 500+ 1000+
N4001 50 045 .040
N4002 100 .055 -045
N4003 200 .060 -050
N4004 400 -070 -060
N4005 600 -075 .070
N4006 800 -100 .085
N4007 1000 -110 -100

Should any item be out of stock we
reserve the right to supply at higher
voltage rated item at no extra
charge.

TERMS: Cash with order please.
Postage: 10p inland, 25p Europe,
60p elsewhere.
All goods carry manufacturers'
warranty.
Counter Sales -Same Address.

Mallard
2500.
Mfd.

001 .

0015 ..
0.022 ..
0-033
0-047 .

0-068 .

0.1
015 ..
022 ..
0.33 .

047 ..
0.68

1 - 0 ..
1.5 .

22

Metallised Polyester
C280 series

3p
. 3p

3p
3p
4p
4p
4p
Sp
Sp

1 1p
14p
2.0p
24p

Mallard Electrolytic C437 series
Mfd. Volt. Wkg.

250 16 9p
400 16 12p
640 16 15p

1,000 16 lap
160 25 9p
250 25 Ilia
400 25 ISp
640 25 lap
100 40 9p
160 40 12p
250 40 ISp
400 40 lap

Mallard Sub -Miniature Ceramic
Plate C333 series
63 volt working. Range 1.80f to
220pf (usual pref. values).
Packs of 6 (any values) ISp

CAPACITORS -Mallard Minia-
ture Electrolytic C426 series
Mfd. Volt Wkg.

2-5 16 8p
10 16 6p
20 16 6p
40 16 6p
80 16 6p

1-6 25 ap
6-4 25 6p

12.5 25 6p
25 25 6p
50 25 6p
80 25 -6p

1 40 89
4 40 6p
8 40 6p

16 40 6p
32 40 6p
50 40 6p

ENCAPSULATED BRIDGES
Type No. Current Rms. Volts.
W005 I Amp 50 50p
W06 I Amp 600 6Sp

R.C.A.
CA3004
CA3005
CA3011
CA3013
CA3014
CA3018
CA3020 ..
CA3028A
CA3035 ..
CA3043 ..
CA3044 ..
CA3046 ..
CA3047 ..
CA3048 ..
CA3049 ..
CA3052 ..
CA3090Q
BARGAIN
OP -AMPS!!
LM709C

(D1L high gain
op -amp)

LM74ICN
(equiv. SN72741P)

LI 80
LI 30
75p

LI 05
L1.25

85p
L1 30

75p
L1.75
L1'40
L1.20

75p
11'40
L2.05
L1.60
L1.65
[3.46

60p

LINEAR AND DIGITAL ICs
Fairchild 1-11 12-24 25+
tzl..900 .. 409 35p 32p
9L914 .. 40p 35p 32p
91-923 .. 53p 50p 47p
Devices may be mixed to qualify for

quantity price.
G.E. (U.S.A.)
PA230 Pre -amp .

PA234 I watt Amp
PA237 2 watt Amp
PA246 5 watt Amp
PA424 Zero Volt Switch ..
MISCELLANEOUS
SL4030 Plessey New Design
Mallard
TAA263 Linear Amp.. ..
TAA293 Gen. Purp. Amp ..
TA A3I0 Record/Playback Ain
TAA320 MOS LF Amp .

TAD100 IC Receiver..
TA0110 AM/FM Receiver ..

C110
L1-00
LI 87
L2 63
L1.45

L112

75p
L1-00
L1.50

65p
LI97
LI 97

PHASE LOCKED LOOP L598
LST break the price barrier on this fantastic

9Sp device. M565 Phase locked loop IC now ex
stock --data 10p.

TRIACS
2N5756 2.5A (RMS) 400 PIV TO -5 Mod. ..
40486 6 Amp (RMS) 400 PIV TO -5 Mod.
40430 6 Amp (RMS) 400 PIV TO -66
40432 6 Amp (RMS at 75' Amb.) 400 PIV TO -5 Mod.
40512 2-2 Amp (RMS at 25° Amb.) 400 PIV

"These types have integral triggering
40576 15A (RMS) 400 PIV TO -66
SC 1468 10 Amp 200 PIV Plastic Flat -pack
SC I46D 10 Amp 400 PIV Plastic Flat -pack
ST2 Bi-lateral avalanche trigger diode

95p
LI-20
L101
LI-SO
L1-45

L1-70
L1.2.5
LI.75

47p

THYRISTORS
CRI/051C I Amp 50 PIV TO -5
CR1/401C I Amp 400 PIV 70.5
2N3525 5 Amp 400 PIV TO -66
40739 10 Amp 400 PIV Stud Mtg

.. 40p
50p

.. L1.09
L1 65

ULTRASONIC TRANSDUCERS
Operate at 40 kc/s. Can be used for
Femote control systems without cables
or electronic links. Type 1404 trans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit.

a.
(Sold only in pairs)

LST C%-i5TORNOENNTS LTD
Mail Order Dept.: (PE) 7 Coptfold Road, Brentwood, Essex
Industrial Sales Dept.: Tel.: Brentwood 226470/I Telex 99443
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4 -STATION INTERCOM
. .

.._ rm

. £675
Solve your communica-
tion problems with this

4 -Station Transistor Intercom system (1 muter and
3 Subs), in de -luxe plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Bubo and
Subs to Nester. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 40p.

MAINS INTERCOM
No batteries -no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/oft switch and volume control with lock system.
Price 118.95. P. & P. 55p extra.

INTERCOM/BABY ALARM

...

£3.15
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 660. connecting wire.
Battery 13p. P. & P. 25p.

li,,,,,TELEPHONE. AMPLIFIER

-.... ....,-
6 ----------,..- £2.98

, -,,,,-

-",....
Why not boost
business - effi-

ciency with this incredible De -Luxe TelePboneAm811-
fier. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 13p extra. P. a P.
20p. Full price refunded it not satisfied In 7 days.

WEST LONDON DIRECT SUPPLIES (PE/9)
188 KENSINGTON HIGH STREET, LONDON. W.8

THE RADIO SHOP
16 Cherry Lane, Bristol BSI 3NG
Tel.: Bristol 421 196. STD Code 0272
Your West Country shop (or electronic

corn s and solid state devices
TTL IC's SERIES 74N

7400N 15p (12) 7473N 45p (8)
7401 N 25p (12) 7474N 45p (8)
7404N 25p (12) 7475N II (8)
7410N 25p (12) 7476N 53p (8)
7420N 2Sp (12) 7483N LI.05
7430N 25p 7490N 11.05 (5)
7440N 25p (12) 7492N 11.05 (5)
7441N 11.05 (5) 7493N /1.05 (5)
7442N LI -OS (5) 7494N 11.05 (5)
7450N 25p (12) 7495N £1.05 (5)
7453N 25p 7496N £1.05 (5)
7460N 25p (12) 74121 0
7470N 38p (8) P. & P. Sp
7472N 38p (8)
Fall Outs
Quantity in Brkts. 50p Pkt. P. & P. Sp.
Series 74N, Data booklet 13p Post free
900. 914, 923, Data booklet 12p Post tree
930 Series, Data booklet 14p Post free
TRANSISTOR EQUIVALENTS BOOK
Feb. 1971. 78 pages. 40p P. & P. 3p
DUAL IN LINE SKTS.
14 pin, 30p; 16 pin, 37p. P. & P. 3p
R.T.L. IC's
µL 900 Buffer, 40p; AL 914, 40p; AL 923, 45p.
P. & P. 5p
LINEAR IC's
rIA 703, 45p (TO -5); µA 709, 55p (OIL.),
P. & P. 5p
Experimental I.C. with
circuits for morse code
osc. variable timer
wiper speed control, etc. 50p P. & P. 5p
Aircraft band converter.
Circuit instructions and
components. All you need
is a tobacco tin L1.20 P & P. 7p
Tape recorder level
meters. 500 micro amp.
Size (in x lin ',fin 50p P. & P. Sp
3 -digit tape recorder
counters 32p P. & P. 5p
B.F.O. for any radio.
Circuit instructions and
components. All you need
is a tobacco tin 41.05 P. & P. Sp
NEW CATALOGUE
Includes two 5p vouchers, 10p post paid.

DABAR
audio
mixer

modules

A range of audio Pre -amplifier
Modules is now available enabling
the construction of custom-built
audio mixers for studio, P.A. and
discotheque installations; at reason-
able cost and with many facilities
usually available only on expensive
systems. The Modules, construc-
ted on glass fibre printed -circuit
boards, are complete with anodised
aluminium black facia plates and
four control knobs indentified: L.F.,
H.F., Echo Send and P.F.L. The
modules are designed for use with
external faders or volume controls
and fulfil most requirements in the
audio field. Up to ten input modules
may be mixed into the combined
Mixer/Line Amplifier Type MX/
LNTA which is available on a match-
ing facia plate with V.U. meter. The
line amp will deliver 20dBM. All
mixing may be effected with 10k log
faders.
The modules are fixed with four
screws and dimensions are 7fin
21in.

Input modules available:
UM1 200-600 ohm MIC
UM2 50k ohm MIC
UM3 Mag P/U 1.5mV R.I.A.A.
UM4 Mag P/U 5mV R.I.A.A.
UM5 Crystal P/U 500mV
UM6 High Level Tape/Tuner

500mV

Mixer/Line amp MX/LNTA: 10
inputs plus expander input; 600 ohm
line out with preset for V.U. adjust-
ment.
Power Unit for above Modules:
Type PU11/30, 30V, 500mA. 100W
slave amplifier -100W into 4 ohm
load 13iin 10f in 71 in.

Prices: UM1-6,E9 each. MX/LNTA,
£12. PU11/30, ES. 100W Slave Amp
£60.

Manual showing mixing arrange-
ments, connection data, etc., 25p.
S.A.E. all inquiries. Trade inquiries
welcome.

DABAR ELECTRONIC PRODUCTS
98a LICHFIELD STREET

WALSALL, STAFFS WS1 IUZ

WALSALL 34365

mftiff
nioe

DISCOUNT

PRICES

NEW RANGE U.N.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element. 45 -;
11 element, 52,6; 14 element, 60,-; 18 element, 70 -.
Wall Mounting with Cranked Arm, 7
element, 6S,-; 11 element, 75,-; 14 element, 826;
18 element, 90.-. Chimney Mounting Arra),
Complete, 7 element, 80,-; 11 element, 87,6; 14
element, 95,-; 18 element, 105,-. Complete assembly
instructions with every aerial. Low Loss Co-
axial Cable. I.8 yd. King Teleboosters-
Labgear U.H.F. Boosters from 75 -. Belling Lee
" Concord " all Band V.H.F. U.H.F. mains
operated pre -amp £7.18.0. State clearly channel
number required on all orders. p.p. Aerials S
Accessories 3 -. C.W.O. or C.O.D.

BBC  ITV  FM AERIALS
11,11.0. (Band 1). Loft, ra
Wall S D, 32,6. "H" array, N
I.T.V. (Band 3). 5 element
loft array. 45, -. 7 element, 55.'-.
Wall mounting 5 element. 65:-.
Combined BBC ITV loft 1 + 5,
55 -.1 + 7, 67.6. Wall mounting
1 + 5, 77,8. Chimney mounting
1 + 5, (10:-. Pre -amps from 75'-.

Combined BBCI ITS
DISC2 Aerial, 1 + 5 + 9.
84', 1 + 5 + 14.90 -. 1"-1- 7 +
14. 100.'-. Available loft only.

F.M. Radio Lott S, D, 19.6. " H ". 38 IL 3 element
array, 57 6. Standard co -axial cable, 1 - yd. Coax
plugs, I N. Outlet boxes, 8 Diplexer crossover
boxes, 17.6. p.p. Aerials, 8,-; accessories, 3:-.
C.W.O. or C.O.D. (min. C.O.D. charge 3,6.) 1'- for
fully illustrated Lists.

CALLERS WELCOMED

OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40.41 Monarch Parade

London Road, Mitcham, Surrey
01-648 4884

PLASTIC STORAGE DRAWERS

0

11

0°00C.

0,q0o

fri

system ever LAU. INTERIDCK
Newest, neatest 5 SIZES

devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins 2:ins
2.1ins). LI.35 DOZEN.
DOUBLE UNITS (2D) (Sins 4(ins
21ins) L2.25 DOZEN.
TREBLE (3D) L2.35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), L365 (or 8, EXTRA LARGE
SIZE (6D1) L330 for 8.

PLUS QUANTITY DISCOUNTS!
Orders L5 and over DEDUCT 5% in the
Orders L I0 and over DEDUCT 74% in the
Orders L20 and over DEDUCT 10% in the t
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under L5. Orders L5 and over,
pack i ng/postage/carriage free.

QUOTATIONS PFORICES AXR
LARGE PAIDR QUANTITIES

A T

IVORYET
LIMITED

(Dept. PE9) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844
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FIND BURIED TREASURE WITH THIS

READY BUILT & TESTED

Treasure Only

Locator £4.95
Module (99'4

BRAND NEW FULLY TRANSISTORISED PRINTED CIRCUIT METAL DETECTOR MODULE.
Ready built and tested-just plug in a PP3 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
620! Extremely sensitive-penetrates through earth, sand, rock, wood, dirt, water, etc.-EASILY
LOCATES COINS, GOLD, SILVER, WATCHES, JEWELLERY, NUGGETS, METALLIC ORE, HIS-
TORICAL RELICS, BURIED PIPES. KEYS, NAIL -IN -TREES, ETC., ETC. Signals exact location
by "beep" pitch increasing as you near buried metallic objects. PRINTED CIRCUIT SEARCH COIL
eo stable and sensitise it will detect certain objects buried SEVERAL FEET BELOW GROUND! GIVES
CLEAR SIGNAL ON ONE COIN! Toss could emit pay for your holiday. with two or three days electronic
beachcombing-it's almost like having a licence to print nsoneyl Unclaimed treasure now exceed. the
combined wealth of all nations. ORDER NOW WHILE PRESENT STOCKS LAST-TREMENDOUS
DEMAND EXPEC AT THIS REMARKABLY LOW PRICE. DEMONSTRATIONS DAILY.
ORDERS DESPATCH STRICT ROTATION. SEND NOW 24.95 + 30p carr. (99/- + 11/-) etc.
(High quality Danish Stethoscope headphones 22-75 (55/-) extra If required).

SOOTHE YOUR NERVES, RELAX WITH

AMAZING RELAXATRON
CUTS OUT NOISE POLLUTION-SOOTHES YOUR NERVES! Don't
underestimate the uses of this fantastic new design-the RELAICATRON
is basically a pink noise generator bared on avalanche operated trans's-
tore. Beside,. being able to meek out extraneous unwanted rounds, it has
other very interesting properties. For instance, many people find a
rainstorm mysteriously relaxing, a large part of this feeling of well-being
can be directly traced to the sound of falling raindropel-a well known
type of pink noise. A group of Dentists have experimented on patiente with
this pink noise-NO ANESTHETICS WERE USED! The noise ostensibly created a most definite reaction on these patients'
nervous systems with the results that their pain systems were blocked. IP YOU WORK IN NOISY OR DISTRACTING
SURROUNDINGS, IF YOU HAVE TROUBLE CONCENTRATING. IF YOU FEEL TENSED, UNABLE TO RELAX-then build this fantastic Relaxatron. Once used you will never want to be without it-use this amazing pink noise gen-erator whenever you feel uneasy, can't relax or wish to concentrate. TAKE IT ANYWHERE, pocket sized. Uses standardPP3 batteries (current used so small that battery life is almost shelf -life) CAN BE EASILY BUILT BY ANYONE OVER16 YEARS OF AGE using our unique, step-by-step, fully Misstated plane. No soldering necessary. All parts including case,
a pair of crystal phones, Components, Nuts, Screws, Wire, etc. etc. no soldering. Send only 112.2.5 + 25p (40/- + 5/-)p. & p. parts available separately.)

GET A GOOD NIGHT'S SLEEP-EVERY NIGHT!
INGENIOUS ELECTRONIC only

£2.75
(55/-)

CAN'T SLEEP AT NIGHTS? DO YOU WAKE UP IN THE NIGHT AND CAN'T GET OFF TO SLEEP AGAIN? WOULDYOU LIKE TO BE GENTLY SOOTHED OFF TO SATISFYING SLEEP EVERY NIGHTY Then Scold this Ingenious elec-tronic sleep inducer. It even stops by itself so you don't have to worry about it being on all night! The loudspeaker produces
soothing audio -frequency eounds, continuously repeated-but as time goes on the round. gradually become less and less-until they eventually cease altogether, the effect it has on people is amazingly very similar to hypnosis. A control is pro-vided for adjusting the length of times etc., all transistor, can be built by anyone over 12 years of age in about two hours.No knowledge of electronics or radio needed. Extremely simple, eaarto-follow, step-by-step, fully illustrated instructionincluded. No soldering necessary. Works off standard batteries-extremely economical. Size only 3' x 1I'-takeit anywhere. All parts including case, loudspeaker, components, nute, wire, screws, etc. etc. THERE WILL BE A GREAT
DEMAND FOR THIS UNIQUE NEW DESIGN-SEND NOW 22.75 + 26p (65/- + 6/-) p. & p. (parts available separately),

SLEEP INDUCER

/111Itimil

g

stun \\\11%.

EAVESDROP ON THE EXCITING WORLD OF
AIRCRAFT COMMUNICATIONS- JUST OUT
us, AIRCRAFT BAND

CONVERTER

ONLY

£2.37 F.:lir2:11

(47/5)

Many thousand, of v.h.f. Aircraft Band Converters now
selling in U.S.A. Listen in to AIRLINES, PRIVATE
PLANES, JETPLANES. Eavesdrop on exciting crosstalk
between pilots, ground approach control, airport tower.
Hear for yourself the disciplined voices hiding tenseness on
talk dorms. Be with them when they have to take nerve
rippling decisions in emergencies-Tune into the inter
national distress frequency. Covers the aircraft frequency
band including HEATHROW, GATWICK, LUTON,
RINGWAY,PREBTWICH ETC.. ETC. CLEAR AS A BELL
This fantastic fully transistorised Instrument can 14
built by anyone nine to ninety in under fun hours. (Our
design team built four-everyone worked first time). No
knowledge of radio or electronics required. No soldering
neceemary. Fully illustrated simply worded Instructions
take you step-by-step. Uses standard PP3 battery. Size
only era x 11'. All you do is extend rod aerial, place
close to any ordinary medium -wave radio- (even tiny
portables) BO CONNECTIONS WRATHY= NEEDED.
Use indoors or outdoors. THERE WILL BE ENORMOUS
DEMAND FOR THIS NEW DESIGN. SEED NOW, ONLY
1247 (47/6) + 23p (4/6) p. & p. for all parts, including
case, nuts, screws, wire. etc., etc. (parts availableeparatelv)

only
£2.25

(45/-)

REAL WORKING ELECTRONIC ORGAN
Don't confuse with ordinary electric organs that simply blow air
over mouth -organ type reeds ae. Eight months were spent in
creating and testing this superb, revolutionary electronic
organ. Fully transistorized-no valves. Proper sell -contained
loudspeaker. Fifteen separate keys span two :full octave.-play
the "Yellow Rose of Texas", play "Silent Night", play "Auld
Lang Syne", play lots and lot, of similar tunes on this real
working electronic organ. Although We no theatre organ it's
certainly no tiny thing, It measures 131 x 10 x 2r. You have
the thrill and excitement of building it together with the
pleasure of playing a real, live, throbbing electronic organ. TakeONLY it anywhere-play it anywhere, NO PREVIOUS KNOWLEDGE
OF ELECTRONICS NEEDED-NONE WHATEVER. No
soldering necessary. It really is as simple as a.b.c. to make.

Anyone from nine years upwards can build it easily in one short evening following the fully illustrated,
step-by-step, simply worded instructions. BIG DEMAND ANTICIPATED FOR THIS UNIQUE INSTRU-(55/-) ZEIT at our low, low building price. ONLY 12. 76 (55/-) + 23p (4/6) p. & p. for all parts, including

cam, loudspeaker, transistors, condensers, resletors, knobs, transformer. volume control, wire, nuts, screws, simple
(but full) Instruction., etc. etc. Uses standard battery (parts available separately). Have all the pleasure of making ityourself, finish with an exciting gift for someone.

£2.75

£2.25

SHORTWAVE TRANSISTOR RADIO
Can be built in one evening

At last! After trying countless circuits searching for easy build, work
first-time short waver. Giving advanced world-wide performance, we chose
this 'Sky Roma'. Anyone from 9 years up can follow the step-by-step,
easy -as -ABC, fully illustrated instructions. (We built ten prototypes and
every one worked Brat time) no soldering necessary. 78 stations logged on
rod aerial in 30 mine.-Russia, Africa, USA, Switzerland. etc. Experience
thrills of world wide news, sport, music, etc. Eavesdrop on unusual broad-
casts. Uses PP3 battery. Transistorised (no valves1). Size only 3' x 4f. x
As tremendous demand anticipated price held to only 22.25 (43/-) +
17p (3/6) p. & p. for all parte incl. Cabinet, ecrews, instructions etc. (Part

(45/-) available separately).

BUILD 5 RADIO AND
ELECTRONIC

PROJECTS
uT IOLTBAu4L

PRICE
(39/6)

Amazing Radio Construction
set I Become a radio expert for
11.97 (39/8). A complete
Home Radio Course. No ex-
perience needed. Parts includ-
Mg simple instructions for each

design. Illustrated
Step-by-step plane,
all Transistors, loud-
speaker, personal

phone, knobs, nerews, etc., all you need. Presentation Box S7p
(7/6) extra as illus. (if required) (extra parts available separ-
ately) no soldering necessary. Send only 11.97 (39/6) + 23p
(4/6) D. & p.

FIND
BURIED TREASURE!

TREASURE LOCATOR
TRANSISTORISED

NOW IT'S HERE AT LAST, after experimenting for four and a
halt months with a multitude of different circuits and carrying
out actual field tests with prototypes, our design team have come
up with this real winner. This fully portable transistorized metal
locator detects and tracks down buried metal objects-- It eignals
exact location with lour audible sound (no phones used)-uses

any translator radio which fits Weide-
no connections needed. FINDS GOLD.
SILVER, LOST COINS. JEWELLERY.
KEYS, WAR SOUVENIRS, ARCHAE-
OLOGICAL PIECES, METALLIC ORE,
NUGGETS ETC. ETC. Outdoors or in-
door.. Extremely sensitive. wilt signal
presence of certain objects buried several
feet below ground I No knowledge of
radio or electron'. required. Can be
built with ease in one short evening by
anybody from nine years of age upwards,
with the wonderfully clear, easy to
follow, step-by-step, fully illustrated
instructions-it really is easy ae

A.B.C. transistorised - noONLY valves. Uses standard PP3
battery. No soldering neces-
sary. Sin of detector head
135' x 10' x 2f'. Great
demand expected at this

(47/13) remarkably low price -
ORDER WHILE PRE-
SENT STOCKS LAST.
All parts including de-
tector bead came, ante,
screws, wire, simple
instructions etc. etc.
ONLY 16.87 (47/6) +
27P (6/6) P. & p.
(Sectional ' handle ae
illustrated 76p (16/ -
extra). Parte available
separately. Made up
looks worth £115 I

EXAMINE AT HOME FOR 7 DAYS. YOUR MONEY REFUNDED IN FULL IF NOT 100% DELIGHTED.

CONCORD ELECTRONICS LTD (Dept. PE22 ) 8 Westbourne Grove, London W.2.
(Nr Bayswater & Gueensway Tubes. I minute ABC Cinema)(STAFF WANTED FOR ALL DEPARTMENTS) Callers Welcome 9 a.m.-6 p.m. inc. Saturday
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NEW LOW PRICE TESTED S.C.R.'s
PIV IA 3A 7A 10A 16A 30A

TO.5 TO.66 TO -66. TO.48 TO -48
Sp Sp 1p Op Sp Op

50 0.23 025 0-47 000 043 1.15
100 0.25 033 0-53 0413 043 1.40
200 0.35 0.87 047 041 0.75 140
400 0.43 0.47 047 0.75 0-93 1.75
600 0.53 0.57 0-77 0.97 1.25
800 0.63 0.70 0.90 1.20 1.50 4.00

SIL. RECTS. TESTED
Pit 300inA I 10 30A

flp Op Op Op OP Op OP

50 044 0-05 045 0.07 0.14 0-21 047
100 044 048 0.05 0.13 0-18 0-23 0.75
200 0.05 009 048 0-14 0-20 044 1.00
400 008 0-13 0-07 040 047 047 145
800 0.07 0-18 0-10 0.23 044 0.45 145
800 0.10 0.17 0-13 0.25 047 0.55 2.00

1000 0.11 0.25 0.15 0.80 0.48 0-83 2.50
1200 - 043 - 0.33 0.57 0.75

MACS
%MOM 2A 6.1. 10A

TO1 TO.66 TO -88
Op Op Sp

100 040 043 1.00

200 070 040 1.25

400 0-90 '1.00 140

SILICON HIGH VOLT-
AGE RECTIFIERS

10 -Amp 3-K.V. (3000
P.I.V.) Stud Type with
Flying Leads, 80p each.

DIACS
FOR USE WITH
TRIALS
011100 379 rack

SA POTTED BRIDGE RECTIFIERS 200V 50p

Mil:MOTION
UT48. Eqvt. 2N2646,
Eqvt. T1843. BEN3000
27p each. 25-99 25p
100 UP 20p.

BPS SILICON PLANAR
BC107/0/9, 10p each;
50-99, 9p; 100 up,
Sp each; 1,000 off,
7p each. Fully tested
and coded TO -18 case.

FREE
One 50p Pak of your
own choice free with
orders valued 14 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF186 & 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE: -1-3437p
each, 25-99 34p each
100 + 30p each.

FET'S
2N 3819 35p
2N 3820 93P
MPFI05 40P

CADMIUM CELLS
ORP12 43P

ORP60, ORM 40p each

PHOTO TRANS.
OCP71 Type. 48P

SIL. G.P. DIODES Sp
300mW 30 .. 050
4OPIV (Min.) 100 .. 1.50
Nub -Min. 500 .. 540
Full Tested 1,000 .. 940
Ideal for Organ Builders.

DUD1 Silicon thillateral
switch 50p each.

A Silicon Planar, mono-
lithic integrated circuit
having thyrietor elec-
trical characteristics, but
with an anode gate and a
built-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail-
able on request.

AD 161 NPN
AD 162 r.vr
MATCIIED COMPLE-
MENTARY PAIRS
OF GERM. POWER
TRANSISTORS.
For mains &lieu tott
put stage of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 63p PER PAIR

20055 115WE WRATT
NPN

OIL.
PO

OCR PRICE 83p EACH

FULL RANGE OF
ZESER DIODES
VOLTAGE RANGE
2-33V. 400utV (00-7
Case) 139 ea. 1//W (Top -
Hat) 18p ea. IOW (S0.10
Stud) 25P ea. All fully
tested 5% lol. and
marked. state collage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQYT
TI 8 26371 A 0071
T2 8 2(1374 0073
T3 8 2G3744A 00811)
T4 8 20381A OCSI
To 8 20382T 0082
TO 8 20344A 0C44
T7 8 20345A 0C45
TO 8 20378 0078
T9 8 20399A 251302
TIO 8 20417 AF117

All 509 each pal:

2N2060 NPN SE. DUAL
TRANS. CODE D1699
TEXAS. Our price 250
each.

120 VCR NIXIE DRIVER
TRANSISTOR. Sill1.
BSX2I & C407, 251893
FULLY TESTED AND
CODED ND120. 1-24
17p each. TO -5 N.P.N.
23 up 151I each.

Sit. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. ZTX300 5p each.
Any Qty.

EXMQ17FPIIENT
MULLARD

AF117 translators. Large
can 4 leads type. Leads
cut short but still usable,
real value at 13 for 50p.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEV:EMIIIC-110AND

Oil:TIERS;ED

Satisfaction GUARANTEED in Ei cry Pak, or money back.

Pak No. Op

120 Glass sub -mitt. general purpose germanium diodes 0.50

1'2 00 Mixed germanium transistors AF/RF 0-50

U3 75 Germanium gold bonded diodes shit. OAS, 0,147 0-50

1'4 40 Germanium transistors like 0081 1C1211 040

1'3 60 200roA sub -min. Oil. diodes 0-50

U6 30 Silicon planar transistors NPN shit. BSY95A, 2N706 040

1'7 16 Silicon rectifiers Top -Hat 730mA up to 1,000% 040

Vs -59 Oil. planar dimles 250niA, 6;1/200/202 0-50

1'9 20 Mixed volts 1 watt Zener diodes 040

1:11 30 PSI' silicon planar transistors TO -3 shit. 251132 0.50

1'13 30 PNI'-NPN sil. transistors 012200 & 2/3104 0.50

U14 150 Mixed Silicuu and gertnani lllll diodes 040

1'15 25 NI'S Silicon planar transistors TO -5 sin,. 2N697 0-50

1'16 10 3-Anip silicon rectifiers stud type up to 1000 PIV 0.50

1 I, :10 Germanium PSI' AF transistors TO3 like ACY 17-22 0-50

1-18 8 0Amp silicon rectifiers BYZ13 type up to 600 Pi V 040

P19 25 Silleoli N PN transistors like 102104 0-50

1'20 12 1.S -Amp silicon rectifiers Top -Hat up to 1,000 PIV 050

U21 30 A.F. germanium alloy transistors 2(1300 series & 0071 0-50

1:33 30 Madt's like MAT series PNP transistors 040

1'34 20 Germanium 1-Aittp rectifiers GJM up to 300 Ply 0-50

1:33 25 30011chi NPN silicon translators 25701, 13SY27 0.50

1 211 30 Fast switching silicon diodes like 15914 0.50

1'28 Experimenters' assortment of integrated circuits, untested.
Gates. Hip -flops, registers, etc., 8 aasorted pieces 1.00

1'29 10 1 -:imp SCIt's TO.5 can up to 600 Ply CR81/25.600 1.00

1'31 20 Oil. Planar NPN trans. low noiseanip 253707 0-50

U32 25 Zener diales 400mW 007 case mixed volts, 3-18 0-50

I:33 15 Plastic case 1 amp allicon rectifiers 154000 series 0.50

U34 30 Sit. PNP alloy trans. TO -S BCY26, 28302/4 0-50

U35 25 Sil. planar trans. PNP TO18 2102906 0.60

1'36 25 Oil. planar NPN trans. TO -3 BFY50/51/32 040

1'37 30 SR. alloy trans. 80-3 PNP, 00200 28332 0.50

1'38 20 Fast switching sil. trans. NPN, 400M/s3N3011 0-50

y39 30 RF germ. PSI' trans. 2N130:3/5 TO5 0-50

1-40 10 Dual trans. ti lead TO -S 2N2.060 0.60

1'41 25 RE germ. trans. TO.1 0C45 NKT72 0.50

1'42 10 VHF germ. PNP trans. TO -1 NKT607 AF117 0-50

Code Nos. mentioned above are given a.s a guide to the type of device in
the Pak. The devices themselves are normally tinntarked.

NEW QUALITY TESTED PAKS
Pak Description Price

Op

Q1 20 Red spot trans. PSI' A 1, 0.50
Q2 16 White spot R.F. trans. PSI" 0.50
Q3 4 0077 type trans. 0-50
Q4 6 Matched trans. 0C44/43/81/811) 0-50
Q3 4 0073 transistors 0-50
Q6 4 0072 transistors 040
Q7 4 AC129 trans. PNP high gain 0.50
Q8 4 AC126 trans. PNP 0.50
Q9 7 OM type trans. 040
Q10 7 0071 type trans 0850

Q11 2 AC127/128 comp. pairs PSI' N I'S 0.50
Q12 3 AFI16 type trans. 0-50
Q13 3 AF117 type trans 0.50
i114 :i 0C171 H.F. type trans. 0-50
915 5 252926 ail. epoxy trans. 0-50
Q16 2 GET880 low noise germ. trans. . 0.50
Q17 3 NPN 1 ST141 & 2 ST140 0.50
Q18 4 Malt's 2 MAT 100 & 2 MAT 120 0-50
919 3 Malt's 2 MAT 101 & I MAT 121 0.50
Q20 4 0044 germ. trans. A.F 0.50
Q21 3 ACI27 NPN germ. trans. 040
Q22 20 NET trans. A.F. R.F. coded 0-50
Q23 10 0/1202 ail. diodes sub -min 040
Q24 8 0A81 diodes 0-50
Q25 6 IN914 sil. diodes 73P1V 7OtoA 040
Q26 8 0A05 genii. diodes sub -min. 11069 . 0-50
Q27 2 103 600PIV nil. reels. 1845R 0.50
Q28 2 SR. power recta BYZ13 0.50
Q29 4 811. trans. 2 x 2N696, 1 x 207697,

1 X 2N698 0.50
Q30 7 Sit. switch trans. 25706 NPN 040
Q31 6 811. switch trans. 25708 NPN 0.50
Q32 3 PNP sil. trans. 2 X 2N1131,

1 x 251132 040
Q33 3 Oil. NPN trans. 251711 040
Q34 7 811. NPN trans. 252369, 300MHZ 0-50
Q35 3 Sit. PM' TO -3 2 x 252904 &

1 x 3905 0.50
9301 7 2N3646 TO -I8 Oast lc 300MH2

NPN 0.50
Q37 3 2N3053 NPN nil. trans. 0.50
Q38 7 PNP trans. 4 x 253703, ii x 2N3702 0.50
Q39 7 NPN trans. 4 x 2N3704, 3 x 2N3705 0.50
Q40 7 NPN amp. 4 x 2N3707, 3 X 1/53708. 0.50
Q41 3 Plastic NPN TO -18 253904 0.50
942 6 NPN trans. 255172 0.50
Q43 7 BC107 NPN trans. 0.50
Q44 7 NPN trans. 4 x BC108, 3 x BC109 0.50
Q45 3 BC113 NPN TO -18 trans. 040
946 3 BC113 NPN TO -5 trans. 0.50
Q47 6 NPN high gain 3 X BC167, 3 x BC160 0.50
Q48 4 BCY70 NPN trans. TO18 0-50
949 4 NPN trans. 2 xBEY51, 2 X 11FY32 0-50
Q30 7 ItSY28 NPN switch TO -18 0.50
Q51 7 BSY95A NPN trans. 300MH2 0.50
Q52 8 BY100 type ail. rect. 1.00
Q53 25 811. & germ. trans. mixed all

marked new 150

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components,
10 boards give a guaranteed 30 trans and 30 diodes.
Our price 10 boards. 50p. Plus IS P. & P.
100 Boards 13, P. ,k P. 30p.

GENERAL PURPOSE GERM. PNP POWER
TRANSISTORS

Coded t:psuo. 'sit AND NEW TO.3 CASE. POSS. REPLACEMENTS FOR: -
O023 28 29 30 3336. NET401-403-404-403-406-430-431-432-433. T13027-
3028, 2N2JOA, 2N436A-437A-458.1, 2N31 1 A & B. 2G220-222, ETC.

SPECIFICATION
VCBO nOV VCE0 50V IC 10A PT. 30 WATTS FIFE 30-170.
PRICE 1-24 25-99 100 up

43p each 409 each 38p each

GENERAL PURPOSE SILICON
TRANSISTORS

Coded GP 300. BRANONEW TO -3 CAS E. POSSIBLE
2N3055, BOY20, II I/1" I I.

SPECIFICATION
VCBO 100V, 1.CEI1 tilW, IC 13.1 MPS, PT. 115 WATTS.
PRICE 1-24 23-99 100 +

55p each 50p each 47p each

NPN POWER

REPLACEMENT FOR: -

Hie 20-100. FTI MHZ.

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 SIM. TO 25708/8,
BSY27/28.95A. All usable devices no open or short circuita. ALSO AVAILABLE In
PSI' Sint. to 252906, IICY70. When ordering please state preference N P10 or PNP.

Op 100 For 1.75

30 For 1.00 1000 For 13 00
300 For 7.5020 For 0-50

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Trans's-
torg. Exclusive to BIPAK 75p
each.

GERM. POWER TRANS.

Price Price
Type each Type each

00120 50p 0029 40p
0022 302 00133 11311

0023 3.11p 0C36 40p
0023 25p AD140 409
0026 28, ADI42 409
0028 40p ADI49 48,

OUR STOCKS of individual devices
are now too numerous to mention in
this Advertisement. Send S.A.E.
for our listing of over 1,000
Semiconductors. All available Ex -
Stock at very competitive prices.

HIGH POWER SILICON
PLANAR TRANSISTORS
TO -8.
FERRANTI ZTI487 N

1 CB60 Ic 6A IT. I NI

VCE40 Plot. 73W
VEB8 hFE13-43
PRICE 30p EACH

RTL MICROLOGIC exacting
Price each

Eopxy TO -3 case 1-24 23-99 100 up
uL900 Buffer 85p 33p 27p
111,914 Dual 2i/P

gate 35p 33p 27p
uL923 J -K 50p 47p 45P
Data and Circuits Booklet for
Price 7p.

Dual -in -Line Low Profile Sockets
14 and 16 Lead Soekete for use with
Intal-inLine Integrated Circuits

Price each
Order No. 1.24 25-99 100 op

TOO 14 pin type 30p 27p 25p

TSO 18 pin type 35p 32p 30p
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TYPO No. Case Leads
BP 201C-SL201C TO -5
BP 701C-13L701C TO.5
BP 702C-SL702C TO.5
BP 702-7270'2 D.I.L. 14

BP 709 -72709 D.I.L. 14
BP 7099-µA709C TO -3
BP 711-µA711 TO -5 10
BP 741 -72741 D.I.L. 14

703C -µA70312 To -5
TAA 269- TO.72 4
TAA 293- TO -74 10

-the lowest prices !
74 series T.T.L. I.C's

NOW LOWER THAN EVER PRICES
-GREATER RANGE

B1-PAK Semiconductors offer you the largest and most popular
range of I.C's available at these EXCLUSIVE LOW PRICES. TT1.
Digital 74N Series fully coded, brand new. Dual in -line plastic
14 and 18 pin packages.

i

RI-PAK
Order No.

13900 rw 7400
BP01 =7401

Similar Types to: Description

Quadruple 2 -input NAND gate
Quadruple 2 -input positive NAND

gate (with open collector output)..

Price and 412. Priem
1-24 25-99 100 up
Op Op Op

043 0.20 0-115

0.23 0.20 0.15
11902 - 7402 Quadruple 2 -Input positive NOR

0.23 0.20 0.15
B903 = 7403 Quadruple 2 -input positive NAND

gates (with open -collector output) 043 0-20 0.15
B904 = 7404 Ilex Inverters .. .. . .. 043 0.20 0.15
B9I0 = 7410 Triple 3 -input positive NAND gates.. 043 0.20 0.15
BPI3 = 7413 Dual 4 -input Schmitt trigger.. .. 045 0.32 0-29
B920 = 7420 Dual 4 -input positive NAND gates .. 0.23 0-20 0-15
B930 = 7430 8 -input positive NAND gates .. 043 0-20 0-15
11P40 = 7440 Dual 4 -Input positive NAND buffers 0-23 040 0-15
BP41 = 7441 BCD to decimal nixie driver .. .. 0437 0-77 0417
BP42 = 7442 liCD to decimal decoder line.,.(4-10

1 of 10) .. .. .. .. 0.87 0.77 0437
BP47 -= 7447 BCD -seven -segment decoder/drivers

(13V outputs) .. .. .. 140 1.30 1.20
BP50 = 7450 Expandable dual 2 -input and -or -

invert .. .. .. . 0-23 0.20 0.15
BP51 = 7451 Dual 2 -wits 2 -input and -or -Invert

gates .. .. . 0-23 0.20 0.15
DP53 = 7433 Quad 2 -input expandable and -or -

invert .. .. .. .. 0-23 0-20 0-15
BP54 = 7454 4 -wide 2 -input and-or-invert.gates .. 043 0.20 0-15
BP60 = 74811 Dual 4 -Input expander .. 0-22 0.20 0.15
BP70 = 7470 Single-phase JK Hip4lop .. 0415 0412 0.29
BP72 = 7472 Master -slave J -K flip-flop .. 0435 0412 0.29
BP73 = 7473 Dual master slave J -K Hip -flop 043 0-40 0-37
BP74 = 7474 Dual D type flip-flop .. - . 0-43 040 0.37
BP75 = 7475 Quad latch .. .. .. 0-47 0-45 0-43
BP76 = 7476 Dual J -K with pre-set and clear 047 0-45 0-43
BP80 = 7480 Gated full adders .. .. 0417 0.77 0.57
BP81 = 7481 10 -bit read/write memory .. 145 1.25 145
HP82 = 7482 2 -bit binary full adders .. 1.30 1.20 1.00
BP83 = 7483 Quad full adder .. .. 0-87 0-77 047
BP86 = 7486 Quad 2 -input exclusive or gates 040 0-70 040
BP90 = 7490 BCD decade counter .. .. 0-87 0.77 0417
BP91 = 7491 8 -bit shift registers .. 1.21 1.00 0-87
BP92 = 7492 Divide -by -twelve counter 0.87 0.77 0-67
BP93 -= 7493 4 -bit binary counters .. .. 0417 0-77 0.67
11.994 = 7494 Dual entry 4 -bit shift register 0-87 0-77 0.67
B993 = 7493 4 -bit up -down shift register .. .. 0417 0-77 0-67
BP96 = 7491) 5 -bit parallel in parallel out shift -

register . .. .. .. 1.10 1.00 0.90
B9100 = 74100 8 -bit bistable latches .. .. .. 1.75 145 145
BP118 = 74118 Hex set -reset latches .. .. 1410 1.20 1.00
BP121 = 74121 Monostable multivibmturs .. 047 0.77 047
11P141 = 74141 BCD -to -decimal decoder/truer 0-87 0-77 0417
119145 = 74143 BCD -to -decimal decoder/drivers 1.80 1.70 1.80
139151 = 74131 8 -bit data selectors (with strobe) .. 140 1.30 1.20
BP133 = 74133 Dual 4 -line -to -l -line data selectors/

multiplexers 1.80 1.20
119191 = 74101 Binary counter reversible . . 3.50 3.25 8.00
PRICE-MIX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities in excess of 500 pieces mixed, on application.
Data is available for the above Series of Integrated Circuits in booklet form, price 138.

TTL INTEGRATED CIRCUITS
Manufacturers' "Fall outs"- out of spec. devices including functional units and
part function but classed as out of spec. from the manufacturers very rigid specifica-
tions. Ideal for learning about I.C's and experimental work.
PAH No, PAK No. PAK No.
VICOO = 12 x 7400N 50p I1 12 = 5 x 7450N 50p 11C80 = 3 x 7480N 50p
1-IC01 = 12 x 7401N 50p '..0 = 12 x 7450N 50p 11C82 = 5 x 7482N 50p
VICO2 = 12 x 7409N 50p I I = 19 X 7431N 60p 1-1083 = 3 X 7483N 50p
171CO3 = I2 x 7403N

= 12 x 7404N
50p
50p

1010 =
H70 =

12 x 7460N
8 x 7470N

50p
50p

1'I080 =
1'11290 =

3 x 7486N 501,
5 x 7490N 50p

VIM = 12 x 74939 50p I, = 8 x 7472N 50p 1'1092 = 5 x 7492N 50p
1.11C10 = 12 x 7410N 50p It'73 = 8 x 74739 50p 1.1093 = x 7493N 50P
1.1.11120 = 12 x 74209 5011 Ir74 = 8 x 7474N 50p 11094 = 3 x 74949 50p
t41C40 = 12 x 7440N 50p I'7, = 8 x 7473N 50p l'IC95 = 3 X 7495960p
ITIC41 = 3 x 7441AN 50p '7Ii = 8 X 7476N 60p 1-1C96 = x 74969 500

1-1(2.X I = 3 x Asst'd 74's 01.50
Pairs cannot be split but 20 assorted pieces (our mix) is available as PAK 1:1CX I
Every PAK carries out BI -PAR Satisfaction or money back GUARANTEE.

BRAND NEW LINEAR I.C's -FULL SPEC.
Price

1-24 25-99 100 up
68p 53p 48p
63p 50p 45p
63p 50p 45p

Description
LP. Amp

OP Amp
OP Amp Direct 01'
O.P. OP Amp (Wide

Band)
High OP Anip
High Gain OP Amp
Dual comparator
High Gain 01' Amp

(Protected)
R.F.-I.F. Amp
A.N. Amp
41.P. Am

53p
53p
53p
58p

75p
43p
70p
DO

45p
45p
415p

50p

60p
35p
60p

40p
40p
40p
45p

50p
27p
55p
70

ANOTHER
B/ -PA K
FIRST !
THE NEW S.G.S.
EA 1000 AUDIO
AMPLIFIER MODULE

*GUARANTEED NOT LESS THAN 3 WAITS RMS
Especially designed by S.G.S. incorporating their proven Linear 1.C.
Audio Amp. TA/621 providing unlimited applications for the
enthusiast in the construction of radios, record players, Audio and
Stereo units. Also ideal for intercom systems, monitoring applications
and phone answering machines. OTHER USES: portable applications
where supply rails as low as 9V are of prime importance.

Sensitivity 40 mV for 1 watt  Overall Size 2" 3" V.
VOLTAGE GAIN 40dB but
can be varied up to 73dB for
some applications.

 Signal to Noise Ratio 86dB.
 Frequency response better than

50 Hz to 25 KHz for -3dB.
 Normal supply Voltage 9-24V.
 Suitable for 8-16 OHM Loads,

 Typical Total Harmonic distor-
tion at 1 watt less than 1°0.

Supply voltage (Vs)=24V
Sabra load.

Module Tested and Guaranteed
Quantity 1-9 10-25
Price each 12.63 82.28

Larger quantities quoted on request

Full hook-up diagrams and complete technical data supplied free
with each module or available separately at 10p each.

IC's
NOTE THESE PRICES!

DTL 930 SERIES LOGIC
Type Price
No. , Function 1-24 23-99 100 tip
BP930 Expandable dual 4 -input NAND .. . 23p 20p 158
BP932 Expandable dual 4 -input NAND buffer .. 25p 238 20p
BP933 Dual 4 -input expander 23p 20p
119935 Expandable Hex Inverter 23p 20p
119930 Iles Inverter tap 23p 20p
BP944 Dual 4 -input NAND expandable buffer without

pull-up .. .. 25p 2.3p 20p
B9945 Master -slave JK or RS 35p 32p 29p
BP946 Quad, 2 -input NAND 23p 20p lap
B9948 Master -slave JK or RS 35p 329 29p
119934 Monostable .. .. 90p 85p 80p
119962 Triple 3 -input NAND .. .. 23p 20p lap
1199093 Dual Master -slave JK with separate clock 80p 75p 70p
1199094 Dual Master -slave JK with separate clock 800 758 70p
1199097 Dual Master -slave JK with Common Clock 808 745P 70p
B99099 Dual Master -slave JK Common Cluck .. 80p 7511 70p
Devices may be mixed to qualify for quantity price. largo r ',II:tidily prices on
appljcat ion. (DTL 930 Series only).

DTL (Diode Transistor Logic) INTEGRATED CIRCUITS manufacturers' "Fall
outs" -out of spec. devices including functional units and part functional but
classed as out of spec. from the manufacturers' very rigid specifications. Ideal for
learning about I.C's and experimental work.
Pak No. Pak No.
1110930 = 12 x µA 930 .. 609 UIC948 = 8 x µA 948 SOP
l'1C932 = 12 x µA 932 .. 50P 1'1C931 = 5 x µA 931 .. 50p
1-1C933 = 12 X µA 933 .. 608 110961 = 12 x µA 901 .. 50p
UI1933 = 12 x µA 933 .. 608 C1C9093 = 3 x µA 9093.. 50p
1,117936 = 12 x µA 936 .. 50p UIC9094 = 3 x µA 9094.. 5011
I' 1C944 = 12 x µA 944 .. 50p 1'I179097 ss .5 x µA 9907.. 5014
I-10'943 = 8 x µA 945 .. 50p l'IC9099 = 3 x µA 9099.. 50P
ITIC940 = 12 x µA 946 .. 150p l'IC x 923 Assorted 930 Series 11.50
Paks cannot be split but 23 _Assorted Pieces (our mix) is available as Pak
I 'ICX9. Every Pak carries our HI-PAK Satisfaction or money back guarantee.
Data Booklet available for the BP930 Series. PRICE 13p.

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

BI-PAK
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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Advertisement Manager, " Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitterireceivr
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
flexible design with quite an AMAZING RANGE
has obvious applications for HOUSE -TO -HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS ! SEND 65.20 NOW
TO:' BOFFIN PROJECTS'

DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

TOP MANUFACTURERS' PRODUCTS

AT TRADE PRICES ! ! !

ADCOLA SOLDERING IRONS AND
ACCESSORIES: 60/40 SOLDER
ELECTROSIL RESISTORS:

TR4, TR5, TR6, TR8, CS
T.M.C. RELAYS, PUSH BUTTON KEYS

AND LEVER KEYS
B.1.C.C. P.V.C. EQUIPMENT WIRE-

ALL COLOURS
Send large s.a.e. for price lists

SPEEDY COMPONENTS SUPPLY LTD.
High Street Handcross

Hayward, Heath Sussex RHI7 6BW
Handcross 671/2

CALLERS WELCOME

CLEARING LABORATORY, scopes, V.T.Y.3rs,
Y.O.irs, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

JOHN SAYS ...
RING MODULATOR by Dewtron is
professional, transformerless, 5 -transistor,
has adjustable F I in rejection. Module O.
Unit L11.90. WAA-WAA Pedal kit of all
parts, including all mechanics and instructions
ONLY [2.45. AUTO RHYTHM from
Dewtron modules. Simple unit for waltz, fox-
trot, etc. Costs [16.35 in modules.
ORGAN PERCUSSION and other fasci-
nating effects. Send 15p for illustrated list.
D.E.W. LTD., 254 Ringwood Road,
Ferndown, Dorset

PRINTED CIRCUITS. Capacity now available
for prototype or production runs, Artworks.
Photographics, Etched Boards, and Assembly.
Fast turn round. Send S.A.E. for quotations,
Also copper laminated fibreglass board. Single
sided 1 iii per sq. inch. Double sided tp per sq.
inch. Any size cut. Minimum order 50p. P. P.
plus 10%. SYSTEMATICS, 18 Pennine Road,
Millbrook, Southampton, Hants.

PROFESSIONAL CONTROL PANELS

with 11033=11111
MAKE YOUR OWN PANELS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.

CHOICE OF SILVER ON BLACK, GOLD, RED,
BLUE, GREEN.

TRIAL KIT (Approx. 50 sq in.) 9I3p + p.p. 30p
No.2 KIT (Approx. 100 sq. in.) L1.50 + p.p 30p
M.P.E. Ltd., BRIDGE ST., CLAY CROSS, DERBYS.

MISCELLANEOUS (continued)

TOP TRANSISTORS
Brand New and Individually Tested Tran-
sistors supplied unmarked, but packed
separately for indentification and guaranteed
to be within their correct specification or
money refunded. All at 9p. each or

Any 12 transistors for only II
ACY22 BFYSI 0072 2N3702
BC108 BFY52 0C202 2N3703
BC109 135Y27 ZTX300 2N3705
BC168 0C45 2N706 2N3706
BCI69 0071 2N2926 2N3708

Money back guarantee. P & P. 10p.
J. M. KING (L)

17 Buckridge, Portpool Lane, London, E.C.1

12 VOLT
FLUORESCENT LIGHTS

Beat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and 12V Socket to

run other Lights or I2V Equipment.
Unbeatable at 23.30
or in kit form 22.90 post paid

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

We stock all those components and
materials required by the home Hi-Fi
constructor, including speaker grille fab-
rics, BAF wadding, speaker kits, cabinets,
crossover networks, inductors, etc. AT
TOP DISCOUNTS. Price listfree of
charge. Send 2 x 3p stamps for pattern
card of speaker grille fabrics. Mail order
ONLY. No callers please.

UDIOSCAN
Dp.aEp.9t .

4, PRINCES SQUARE.
HARROGATE, YORKS.

LOUDSPEAKERS Mr P.E. intercom, 159,
31n. Two for £1, post free. CROWBOROUGH
ELECTRONICS, Eridge Road, Crowborough,
Sussex.

COMPLETE SYSTEM of 8 telephones, auto-
matic dialling distribution board and 200yd
connecting cable. All working, 525 o.n.o.
Buyer collects. Also Radionic Set No. 4
plus Pre -amp Kit and Educational E parts,
115 o.n.o. Telephone (Manchester) 061-973
4646.

VERITONE POLYESTER recording tape,
5Iin 1200 51,1800 AI; Tin 2400 t1-70. Cassettes:
C60 80p, C90 Sep, C120 SI. All post free.
C.W.O. SEC TAPES, 16 Bishops Road,
Sutton Coldlield, Warwickshire.

CHEMICALS. Wide range. Send S.A.E. for
list. KEMCO, 22 Kemerton Road, London,
S.E.5. Mall Order only.

WRITING a constructional article for P.E.?
Drop us a line, and we will tell you how we may
be able to help. Nestra Electronics Ltd., 97
Felpham Way, Bognor Regis, Sussex, atten.
Mr. N. Strange.

MISCELLANEOUS (continued)

Revolutionary new
Keynector connects
electrical equipment
to mains supply in
seconds. Ideal for
high-speed bench
testing, shop demonstrations or do-it-yourself
experts. Keynector can take multi -parallel con-
nections up to 13 amp. maximum loading off one
mains point, is easy to operate, and pays for itself by
saving time. Safety f include wall or
bench fixing, built-in safety switch with 13
amp. fuse, no protruding parts elimi
accidental shocks, special neon safety light
shows Keynector is working. As selected for
the Design Centre.

Dept. PBS
72 Willesden Lane
London. N.W.6
01-624 4633

MARKTYME
(MAIL ORDER) LTD

BUILD IT in a DEWBOX quality cabinet
!In x 2eln x any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now-right now.

FASCIA PANELS, hi -fl equipment, etc., etched
aluminium to individual specifications, S.A.E.
details. R. MARSH, 29 Shelbourne Road,
Stratford on Avon, Warwicks.

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
70p + 10p P. & P. CROWBOROUGH
ELECTRONICS (P.E.), Eridge Road, Crow -
borough, Sussex.

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 14 and 1014 probably
come within this category-THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO-how about an
ELECTRONIC STETHOSCOPE for LISTENING
THROUGH WALLS, etc., or a TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there's another
project for a "LEARNING" MACHINE-imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
now YOU COULD BE IN THE "SCIENCE -
FICTION" WORLD OF "BOFFIN"!
DON'T PUT IT OFF! SEND 15p for your list-NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON

and presented on TV

LADDERS

VARNISHED TIMBER LADDERS from manu-
facturer, LOWF,ST PRICES anywhere:
15ift ext., 1510; 17ft extd., 118.50; 20ft
extd., 117; 21ift, extd., ST75; 246ft extd.,
ISM; 29ft extd., 51015; 31.4ft triple extd.,
Awn; 36ft. triple extd., £16. Carr. 80p. Free
Lists. Also Aluminium Ext. and Loft Ladders.
Callers welcome. Dept. PEE, HOME SALES,
Baldwin Road, Stourport, Worcs. Phone:
02-993 2574. Placing order on C.O.D.

TEST EQUIPMENT

SIGNAL GENERATOR 9 to 300mHz output
1 Microvolt to 100 Millivolts. 1,000Hz
internal sinewave and squarewave modulation
518. SEECO, 61 Arragon Road, Twickenham,
Middlesex. 01-892 1217.
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TELEVISION TRAINING
(MONOCHROME AND COLOUR)

This private College provides theoretical and practical training in Radio and TV Servicing. Courses of 16
months' duration, with daily attendance, are available for beginners and shorter courses for men with
previous training in Electronics and Radio. Training courses in Marine Radiocommunication and Radar
are also available. Write for prospectus to : London Electronics College, Dept. B/3, 20 Renywern
Road, Earls Court, London SWS 9SU. Tel. 01-373 5721.

EDUCATIONAL

EDUCATIONAL
Young men (and women) trained as Radio
Officers on liners and other ships. Salaries
rising to L2,500 per year (all found). Immediate
vacancies. Grants available for Day full time
course. For details of training write to:
The Radio College, 91 Lancaster Road,
Preston, Lancs., stating if interested in Day
or Postal course.

GET INTO ELECTRONICS-big opportunities
for trained men. Learn the practical way
with low-cost Postal Training, complete with
equipment. R.T.E.B., City & Guilds, Radio,
TV Telecoms, etc. For Iris informative
Guide, write CHAMBERS COLLEGE (Dept.
856K), Aldermaston Court, Reading, RG7
4PF.

MEN! You can earn £50 p.w. Learn Computer
Operating. Send for FREE brochure-
LONDON COMPUTER OPERATORS
TRAINING CENTRE, C95 Oxford Rouse,
9.15 Oxford Street, London, W.I.

ELECTRONICS

COMMUNICATIONS
AND ELECTRICAL

TECHNICIANS
at

SOUTH-EAST LONDON
TECHNICAL COLLEGE

Day, evening, day and evening courses

Also full-time, sandwich and block courses

CITY AND GUILDS OF LONDON
INSTITUTE COURSES

ORDINARY AND HIGHER
NATIONAL

CERTIFICATE COURSES

ORDINARY AND HIGHER
NATIONAL

DIPLOMA COURSES

Enrolment 13th to 16th September, 1971
Earlier application is desirable for Diploma courses

Particulars from Department
of Electrical Engineering and
Applied Physics, South -East

London Technical College,
Lewisham Way, 5E4 1UT
Tel. 01-692 7296 Ex. 27

ENGINEERS-get a technical certificate
Exam and Certificate Postal Courses In all
branches of Engineering, Electronics, Radio
and TV, Computers, Draughts., Building, etc.
Write for helpful Free Book-BIET (Dept.
11.4), Aldermaston Court, Reading, RG7 4PF.

SERVICE SHEETS FOR SALE

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, lb Shep-
herds Bush Rd., London, W.6 (01-743 8441).

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from Sp. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SITUATIONS VACANT

E AGLE INTERNATIONAL require Audio
Engineers. Excellent prospects. Must be
fully conversant with Stereo Amplifiers, Tuners,
Multiplex, etc. Contact MR. MORROW
01-903 0144.

E LECTRONIC/ELECTRICAL TECHNICIAN
required for duties in Teaching Laboratories.
Interest in servicing electronic equipment an
advantage. Excellent prospects. Salary
range £1,041 to £1,410 plus £125 London
Weighting. Application forms from Personnel
Officer (Technical Staff EE1), UNIVERSITY
COLLEGE LONDON, Gower Street, London,
WC1E 6BT.

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 1S, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

MORSE EASY ! !
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3 -speed record. you
automatically learn to recognise the code RHYTHM
without translating. You can't help It, it's as easy as
learning a tune. 18 W.P.M. In 4 weeks guaranteed.

For details and course C.O.D. ring B.T.D. 01-460 2896
or send 4p stamp for explanatory booklet to:
0111156 (Ron 19), 45 GREEN LANE. PURLEY, SURREY

P.E. Nov. '64 (No. 1) to Dee. '69 except Jan. '85,
Aug. '67. Airy offers for these, 59 copies?
GORRETT, "Anton", West Beeches Road,
Crowborough, Sussex.

DELCO ROTARY TRANSFORMERS, 12/24
volt input. 263/540 volts output at 0.12 amps.
(new) 1245 each, carriage paid. A. C.
SUMMERS, Dallas Works, New Milton,
Hampshire.

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the 1 C trained man.
Let I C S train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma ' urses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc.
Expert coaching for:

C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.
C. 8 G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS' EXAMINATION.
RADIO OPERATOR CERTIFICATES.

Examination Students coached until successful.
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 I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

International Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

London SW8 4UJ
INTERNATIONAL

CORRESPONDENCE

SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

AWAITS YOU!

NAME
IBlock Capitals Please

I ADDRESS I

I
I

I
I

I AGE OCCUPATION 971 I

I
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WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS.
4 The Broadway, Hanwell, London, W.7.
01-567 5400/2971.

HIGHEST POSSIBLE CASH prices for Revox,
Ferrograph, lirenell, Vortezion, Tandberg.
9.30 - 5.00. 01-837 8200.

WE PAY THE HIGHEST PRICES for new
valves. Cash sent by return. MANU-
FACTURING CO., 116 .11frefon Road,
Nottingham.

TOP PRICES PAID.
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(8) 367 Kensington Street

Bradford 8, Yorks.

DECEMBER '69, MARCH '70 issues of Practica
Eleernmi,.. Offer 50p per copy Or will pay by
arrangement to borrow for few days. Photo
01-579 10:36.

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN.
Electrolytics 15 or 25 volts, 1, 2, 5, 10 mfds.
3.19; 25, 50, 4p; 100, 5p. Mylar Film 100V
0.001, 0.002, 0.005, 0.01, 0.02, 2p; 0.04, 0.05,
0.1, 2.5p. Milliard miniature earbnn film
resistors, third watt E.12 series. 1 11-10M II, 8
for 5p. Postage 5p. THE C.R. sl'PPLY CO.,
127, Chesterfield Road, Sheffield, ss 011N.

P. E. AURORA. Complete sets of
electronic components for assembly on
Vero board. We also have specially
designed printed circuit cards for a
combined controller filter system
readily available. (S.A.E. for lists).

OPTELMEC LTD.
I, 2 & 3 Nelson Works
Back Road, SIDCUP, Kent

I.C. STEREO AMPLIFIER
3W per channel, Internal overvoltage, short circuit
and polarity protection. Input required, 2.50mV for
SW output into 8 ohm speakers. Distortion at
max. output 0.5%. Controls, volume, bass, treble
and balance. Supply. 18V ae IA d.c. Size 7in x
Olin x ljin, will fit into the lower part of moat
plintha. Built and tested complete with instructions,
314.75. P. & P. 25p.

POWER SUPPLY for I.C. Stereo Amplifier,
unregulated. Input 230/250V a.c. Output 18V a
1A d.c. Insulated case size 4in x 4in x Sin. Built
and tested, 54.73. P. a P. 25p.
Amplifier and power supply on one order P. & P.
25p only.

HEATIIINICH
51)N Plain undrilled 4in x 41in X finned one

aide only, Ely each.
5DN Plain drilled 2 x TO.3 (0028), Up each.
10DN Plain undrilled 41n x 41 in x 1111 finned both

sides, Up each.
IODN Plain drilled 2 X TO -3 (0028), 88p each.
Accessory kite TO -3 (0(728), 1 set lip; 2 or more

sets 4p each.
80.55 (ADM) 1 net 6p; 2 or more sets 4p each.
P. a P. on If eatainks and Accessory kits lop

under El.

SEPTUN ELECTRONICS
P.O. Box 15, Aldershot, Hants

Mall order only please.

DRY REED INSERTS

-EEEEZMED-.
Overall length 1.85' (Body length 1.1"),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 6lkp per
doz.; L375 per 100; 07.50 per 1,000; 5250 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34697

RECEIVERS AND COMPONENTS
(continued)

Microcircuits
709 40p; 741 73p; PA23b 97p; PA234 87p;
PA237 61.63; S1 -402A 075; MELI I 35p;
D40C I 55p; 7400 2.1p; 7410 1I p; 7430 2Ip;
7473 42p; 747441p; 74136 62p; DIL Conn 25p.

Transistors
2N3055 60p; 2N5172 7p; BCY70 Iltp; BDI 24
1110p; BFX86 ISp; ME0402 lip; ME0412 10p;
ME0413 15p; MEI002 12p; ME4I01 lip;
ME4IO2 12p; ME6001 11p; ME6I01 ISp;
MEFI04 45p; MP81 I 135p.

IA Rectifiers
50V 7p; 400V 10p; 600V 14p; :000V 19p.

Bridges -50V 37p; 100V 40p; 200y 40p.
Printed Circuit Resist Pen, 80p.

JEF ELECTRONICS (P.E.9)
York House, 12 York Drive, Grappenhall.
Warri n , Lanes. Mail Order Only.
C.W.O. P. & P. 5p per order. 0 40p
Money back if not satisfied. List free on
application.

RADIOSPARES EQUIPMENT
now available for enthusiasts and
amateurs. Callers by appointment.
S.A.E. must accompany all enquiries.

SONAR GROUP (Dept. P.E.)
24 Fordway Ave., Blackpool, Lancs.

Telephone 0253 (Blackpool) 32819

COMPUTER PANELS. 5-BC108 diodes 1.5p, post 5p.
4-50p, post 10p. AMERICAN PANELS. Total at least
30 transistors, first grade componenta. details pro.
vided, 3-66p, poz tlOp. 6-00170, DIODES. 35p, post
Op each. 11-0078/73/42, 8-0A10 DIODES. 40p. post
10p each. 4-MD834, 5-100mF ELECTROLYTIC'S,
I2V potcore, etc., 30p, post Op each. NEW COIL
PACES. LONG, MED, S.W. piano key. No
dope, 30p, post 101, each.ORP12 on panel exequIp-

c.ent, 36p c.p. MICRO SWITCHES on or of, 1119
p., discount for quantities. FERRITE ROD 7' x f

Ilp, post Op each. LAS POT CORES. 20 in ALl box
with 20 1°;, caps, 111.50, post 27p. Singles, 15p c.p.
COMPUTER RELAYS, D.P.D.T., 700 ohm coil,
weigh foz, 66p with base, 65p post free. SMALL
SYNCHRONOUS MOTORS with train of gawk
200-250V, 110, post free.
POLYSTYRENE CAPACITORS. 125V, 150,180, 220,
330, 390, 560, 600, 820, 1,200, 1,500, 1,800, 2,200,
2.700, 3,300, 3,900, 5,600, 6,800, 8,200, 001, 0.012,
0015, 166 dozen, post 10p.
Assorted. f' leads, 100 for Up, post 10p.
ASSORTED COMPONENTS. 7Ib. 5116 c.p.
ASSORTED COMPUTER PANELS. 21b. 51.26 e.p.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS.

MAIL ORDER ONLY

PE GEMINI
STEREO AMPLIFIER

(Dual purpose, 30W per channel)
All the components to build this high
quality amplifier, as featured in " Practical
Electronics," Nov. 1970 - Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Return post service.

MAIL ORDER ONLY

ELECTROSPARES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
EXAMPLES
Marine Tachometer (May 1970) 2.5p ea. Musical
Stave (May 1970) 40p ea.
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 421p ea.
S.A.E. for List. Now available from:- HENRY'S
RADIO LTD., Edgware Road, London. W.2
P.M. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

RECEIVERS AND COMPONENTS
(continued)

TOR, HEAT RADIATORS
Anodised, fin high, 14 C/W. Ilfp (25+ 10p).

Min. S.P. REED RELAYS N/0
12V coil, IOW reed, p.c.b. Mtg. 70p (25 -I-
60p).

Min. S.P. REED RELAYS C/O
I2V coil, 3W reed, p.c.b. Mtg. 1115 (25+
[1.251

D.I.L. SOCKETS
14 lead, 40p (25+ 35p); 16 lead, 45p (25+
40p); also 24 and 40 lead.

Needing semiconductors and components?
Let us quote for your "shopping list". Our
min. order only CI. Please add 10p for P. & P.
Orders over L5 paid. Mail Order only.
Strictly C.W.O.

KONTAX ELECTRONICS (Sh
Ltd., 1 IS Barton Hill Drive, Minster-on-
See, Sh Kent

'NEW SILICON TRANSISTORS
Texas markings. NOT seconds, etc., or rejects.
Both are for general-purpose, low-level, high -
gain applications. Both have hfe 45-800 and max
dissipation 250 mw.
114370117p each. (N-P-N,coll-emitter 30v max,
coil current 30ma max).
2N4059 1Ip each. (P -N -P, toll -emitter -30v
max, coil current -30rna max).
Ratings at 25'C free -air temp. Data sheets I pea.
Mail order only. Post etc. 6p per order.
K. N. GRAPHIC (Components Dept.) Ref. DI

Gower Street, Derby DEI ISB

MAGNETIC RECORDING TAPE. Fully Guar-
anteed. 5iii 1..1'.. 60p. Sin I).P., El. 5in T.P.,
11.50. 7(11 , Si. 7in D.P., 41.55. 7in
T.P., 43. Inverter. 15 W 12 to 240 V, 11.50.
Postage, 15p. Send 10p for full lists of elec-
tronic components. MFJ ELECTRONICS,
495 Alum Rock Road, Birmingham, 8.

CHROMASONIC
ELECTRONICS

supply only 1st grade branded goods
subject to makers' guarantees

SN7400N, 1, 2, 4, 5, Iu, 20, 26, 30, 40, 50, 51, 54
SN7460N all Up ea.
SN7441AN, 42, 75, 81, 82, 90, 9'2, 93,1)4, 95 &lilies

PA230 e2p FANO 1545 TAA310 4146
ItA234 87p TAA263 70p TAA320
PA237 1167 TAA293 Sep TAD100 111.95
PA299 52.50 TAA300 060 TAD110 51.96

LOW NOISE HI -STABS
6p

up to 50 rroi,tort + 1p for each additional 30.

FREE CATALOGUE p. & p. 3p
p p. on all old., than resistors 6p.

56 Fortis Green Road, London
N10 3HN

TELERADIO SPECIAL PRODUCTS
Hi-Fi Amplifier Systems by Texas, Linsley
Hood & Bailey. In kit form with P.C. Board.

Digital Clock Kit.

Radio Control Systems.

Details gladly sent on request from

325'7 L. Fore Street, Edmonton, N.9

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
16v (single output) Li each. P. & P. 15p.
9v + 9v; 6v + 6v; or 43v + 44v (two separate
outputs) £1.50 each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.17
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BI-PRE-PAK
OFULLY TESTED AND MARKED

Lp
AC107 0.15
AC126 0.13
ACI27 0.17
ACI28 0.13
ACI76 0.25
ACYI7 045
AF239 0.37
AFI86 0.50
AF139 0.37
BC154 023
BC171 = BC107 0.13
BC172 = BC108 0.13
BFI94 0.15
BF274 015
BFY50 0.20
BSY25 0.57
BSY26 0.13
BSY27 0.13
BSY28 0.13
BSY29 0.13
BSY95A 015
0C41 0.13
0C44 0.13
OC45 0.13
0071 0.13
0072 0.13
0073 0.17
00111 0.13
OCBID 0.13
0083 0.20
0C139 0.13
OC 140 0.17

OC170
OC 171
0C200
OC201
2G301
2G303
13C113
2NI302-3
2N 1304-5
2N1306-7
2N 1308-9
2N38I9FET
Power
Transistors
0C20
0C23
OC25
0C26
0C28
0C35
0C36
AD149
ALITIO
25034
2N3055
Diodes
AAY42
OA95
0A79
0A81
IN9114

Lp
0.23
023
0.25
0.25
0.13
0.13
0.10
0.20
0.25
0.30
0.35
0.45

0.50
0.30
0.25
0.25
0.30
0.25
0.37
0.30
1.25
0.25
063

0.10
0.10
0.09
0.09
007

FREE!
PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF SOp WITH ORDERS

OVER E4

LIMITED
l'r CLEARANCE LINES

1-10 10-S0 SO +
SL403D Audio amp. 12 /1.95 /1.80
IC 709C Linear Opp. amp 50p 40p 3SpA.E.I. fully marked and
tested gates 7.3p 2.1p 20p
A.E.I. fully marked and
tested flip-flops SOp 40p 30p0071/72 fully tested
unmarked Sp Sp 4pMatched sets 1-0C44,
2-0C45 per set 2Sp 20p ISp
Matched sets 0C45's 1st
and 2nd IF per set ISp lip 10pTIC 45 Thyristors--
.6 amp 60V Texas 15p ISp 12p
0A47 gold bonded diodes 3p 3p 2pIW Zener diodes 6.8,
7.5, 24, 27, 30 and 43V Sp 4p 3p
IOW Zener diodes 7.5,
I I, 13, 20 and 1013y 20p 17p ISp
Micro switches, S/P, C/O. 2Sp 20p ISp
I amp bridge rec. 25V. 25p 12p 10p
I amp plastic rectifiers. These are voltage.
reversed polarity and other rejects from the
BY127 range. Ideal for low voltage power units
etc. Price CI per 100.

COLOUR T.V. LINE OUTPUT
TRANSFORMERS

Designed to give 25kV when used with PL509
and PYS00 valves. As removed from colour
receivers at the factory. ONLY 11 each

post and packing 23p.

BUMPER BUNDLES
These parcels contain all types of surplus elec-
tronic components, printed panels, switches,
potentiometers, transistors and diodes, etc.

2 LBS IN WEIGHT FOR £1
Post and packing 2Sp.

NEW TESTED AND GUARANTEED PAKS

B2 4 Photo Cells, Sun Batteries.
0.3 to 0.5V, 0.5 to 2mA. SOp

B79 4 1N4007 Sil. Rec. diodes,
1,000 PIV lamp plastic 50p

B81 10 Reed Switches, mixed types
large and small

50p

IS" 200 Mixed Capacitors. Postage 13p.
Approx. quantity, counted by
weight

'41SOP

H4 250 Mixed Resistors. Po 10p.
Approx. quantity, counted by
weight

COp
""

H7 40 Wirewound Resistors. Mixed
types and values. Postage Op 50p

HO 4 BY127 Sil. Recs.
1000 PIV. I amp. plastic 50p

H9 2 OCP7I Light Sensitive
Photo Transistor 50p

H12 20 NKTI55/259 Germ. diodes,
brand new stock clearance 50p

H18 10 0071/75 uncoded black glass
type PNP Germ. 50p

H19 10 0011/81D uncoded white
glass type PNP Germ. 50p

H28 20 0C200/1/2/3 PNP Silicon
uncoded TO -5 can 50p

H29 20 0A47 gold bonded diodes
coded MCS2 50p

OUR VERY POPULAR 3p TRANSISTORS
FULLY TESTED & GUARANTEED

TYPE " A " PNP Silicon alloy, metal TO -5 can. 25300 type, direct replacement for the 0C200/203 range.

TYPE " B " PNP Silicon, plastic encapsulation, low voltage but good gain, these are of the 2N3702/3
and 2N4059/62 range.

TYPE " E " PNP Germanium AF or RF-please state on order. Fully marked and tested.

TYPE "F" NPN Silicon plastic encapsulation, low noise amplifier of the 2N3708, 9, 10, I I.

F.E.T. PRICE BREAKTHROUGH ! ! !

This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excellent
replacement for the 2N3819.

Data sheet supplied with device.

1-10 30p each, 10-50 25p each, 50
20p each.

BULK BUYING CORNER NEW UNMARKED UNTESTED PAKS

NPN/PNP Silicon Planar Transistors, mixed, un-
tested, similar to 2N706/6A/8, BSY26-29, BSY95A,
BCY70, etc. £4.25 per 500; 113 per 1.000.

Silicon Planar NPN Plastic Transistors, untested,
similar to 2N3707-1 I, etc., 1445 per 500; L8 per
1,000.

Silicon Planar Diodes, DO -7 Glass, similar to
0A200/202, BAY31-36, £4.50 per 1,000.

NPN/PNP Silicon Planar Transistors, Plastic TO -18,
similar to BCI13/4, BCIS3/4, BF153/160, etc.,
c4as per 500; al per 1,000.

0C44, OCSS Transistors fully marked and tested,
500+ at 8p each; 1,000+ at 6p each.

0071 Transistors, fully marked and tested, 500+
at 6p each; 1,000+ at Sp each.

3823E Field effect Transistors. This is the 2N3823
in Plastic Case, 500+ 13p each; 1,000+ 10p each.

1 amp Miniature Plastic Diodes:
1N4001, 500+ 3p each; 1,000+ 3p each.
1N4004, 500+ at Sp each. 1,000+ at 4p each.
1N4006. 500+ at 6p each, 1,000-1- at Sp each
1N4007, 500+ at 8p each, 1,000+ at 7p each AL

8" 150 pzr,.mgalrlisusrvtlypDeiodes 50p

883 200 Trans. manufacturers'
.

rejects 5013
Germ.

B 84 I00 Silicon Diodes 00-7 glass 50oequiv. to 0A200, 0A202 r
11136

SO Sil. Diodes sub. min.
IN914 and 1N916 types 50p

B 88 50 Sil.q
atnos.ONCP214/P1

2N7utiA, BSY95A, etc.
SOp

888 10 Watt Zener Diodes 50p

H6 40 250mW. Zener Diodes
130-7 Min. Glass Type 50p

HI0 25 r.,i,xpeglatvotlytp% 14 watt Zeners. 50p

H I I 30 MAT Series " alloy " sop
Transistors

HIS 30Top Hat Silicon Rectifiers, 50p
750mA. Mixed volts

H 16Experimenters' Pak of8
Integrated Circuits. Data 50
supplied

H2O 20 BY126/7 Type Silicon
Rectifiers, I amp plastic.
Mixed volts.

SOp

Make a Rev. Counter for your Car. The
' TACHO BLOCK'. This encapsulated
block will turn any 0-1mA meter into a

counter for any car.
linear and accurate rev.

1 each

4

FREE CATALOGUE AND LISTS
for:-

ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 50p CASH WITH
ORDER PLEASE. Add 10p post and
packing per order. OVERSEAS ADD
EXTRA FOR AIRMAIL.

P.O. RELAYS
Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 25p

8 FOR

£1
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

Eit,pRE.,pouc LTD
TELPEPHONE

DET A, 222
SOUTH224

WEENDST R(07OA02)

46344D,

WESTCLIFF ON SEA, ESSEX
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STEREO -
NOW YOU CAN

BULD YOUR OWN
Do-itImilself stereo

Mullard Unilex modules
need no soldering, no
knowledge of electronics.
They make the stereo
amplifier so simple that
anyone can build it in
an hour, for around £16.
Connect the record deck
and speakers and you've
built your stereo system. For the comprehensive
instruction book 'Do-it-yourself Stereo' and stockist list
post this coupon today with a 25p P.O.

Room 512,

Mullar Mullard House,
d UNILEX Torrington Place,

London WC1 E 7HD.

Name

Address _

1A1999=P,

, 24;

PE9.71

CED 136A

Telescopic! Aerials 47in
Capacitors 400.200-50-16niF

16.16mF 450V
Dubilier 0.1 5001'
TCC 0.1 400V
Hunts 0.04mF 500V
TCC 0001 and 0.005
100pf Feed through Ceramics

Plug. Jack Standard
33min
2.5nim Shielded

Sockets Jack Standard
35mni

Eleetrolytioi-Transistor Type
lost 10V
lOmf 10V
30mf 10V
30rof 101'
25mf 50V
50nif 30V
500nif 12V
230nif 12V
6400nif 23V

Switches, Rotary D.P. 250V 2,1
Skeleton Presets 2K
Microphones, Lapel
Aeon MIC 43

MIC 60
1'1)130 Dual Impedance 600 ohm and 30K
8 Watt Transistor Amplifier
Crystal Ear piece
2 War Intercoms, ORDEN
3K Potentiometers with Switch
Co -ax. Sockets on Isolation Panel
Balance and Tuning Meters 300µA
100 Mixed Resistors
Reel flees flatters' Charging 11.0

.. IA Contact Cooling
4A

Valve Bases 1.E7G and 11114
M in iat tire IndicatorLamps
6V or 12V Bulbs for above
Ail.l lop on orders under £2.

Each 10 100
45p £4 £36
30p £2.60 223
Elp 2110 218
3 30p £250
3p E6p £230
2)p 20p 21.80
2P 18p £160
3p 25p £220

10p 85p lb 50
7p 60p £4
8o 70p £6
7p 50p 24.50
5p 35p £2 50

2,;u 20p £180
2)p 20p 11.80
3p Up £220
4p 35p 13.10

121'
55p 15
65p £6

Bp 86p £610
7p 65p

50p
9p 80p
8p 70p

37p £&20
DEp 28 75
94p £9

14.50 £40
£345 £2850

20p £180
LE 50 LEI

16p 21.40
ep 50p

38p 23.40
45p
18p
27p t2.50
42p 23 80
9p
lip £1

2ep

4p 35p

For Items not listed or prices for large quantity please enquire:

M. DZIUBAS
158 Bradshawgate
Bolton, Lancs.

BRUNEL TECHNICAL

COLLEGE, BRISTOL
DEPARTMENT OF MARINE AND

AERO-ELECTRONICS

MARINE RADIO OFFICERS
The Department offers the following courses for prospective Radio Officers
n the Merchant Navy -2 years' full-time course leading to the Ministry of

Posts and Telecommunications General Certificate in Radiocommunications.
I

term full-time course leading to the Department of Trade and Industry
Radar Maintenance Certificate. Conversion Course from 1st or 2nd class
MPT PO- Licences (Full and Restricted). Marine Electronics Diploma.
Advanced Marine Electronics Diploma.

LICENSED AIRCRAFT RADIO
ENGINEERS (Civil Aviation)
A full-time course of two years' duration cmences in September of each
year. This leads to the award of the Aircrafto Maintenance Engineers
Category R Licence issued by the Air Registration Board.

All instruction and practice is carried out with modern equipment and
test instruments, in well-equipped laboratories and workshops at she
College and on the Department's own aircraft at Bristol Airport.

The Department also offers a course for the Board of Trade Civil Aero-
nautrcal RI Licence.

For further information apply to- Head of Department of Marine
and Aro-Electronics,

Brunel Technical College, Ashley Down

BRISTOL BS7 9BU

FERRANTI
SEMICONDUCTORS AT LOWEST PRICES

ZTX107 10p ZTX301 lip 20141 Op KI3036A 17p
ZTX108 Op ZTX302 15p 214170 op K8039A 17p
ZTX109 10p ZTX303 12p Zii17 1 1p KS043A 17p
ZTX300 10p ZTX3O4 38p 28172 4p K9047A 17p
ZTX301 lip ZTX510 15p Z8174 by KS051A 17p
ZTX302 15p ZTX530 19p 7.8176 up KS056A 17p
ZTX 303 lEp ZTX531 20p 20170 4p K80132A 17p
ZTX304 19p BPS311 15p 20270 10p K8068A 17,
ZTX310 7p BM() lop 20271 14p 1£19073A 17p
ITX311 Dp WPM I 19p 20272 lep K80/32A 17p
ZTX312 9p BP'S% 16p 20274 17p K8091A 17p
ZTX313 10p RF897 Elp 20276 28P KS100A 17p
ZTX314 lip 111,89a 21p 28270 330 K8110A 17p
ZTX320
ZTX330

28p
13p Diodes Zeners 148120.4 17p

ZTX331 14p 20140 Up 148030A 17p KS130A 17p
ZTX500 10o 29141 39p KS033A 17p KOI50A 17p

Postage and Packing 10p. Free above £2. Send S.A.E. for data.
DAVIAN ELECTRONICS

P.O. Box 38, Oldham, Lancs.

BAKER I Sin. AUDITORIUM
A high wattage loudspeaker of

Nett weight
GUITAR MODEL "GROUP SO" 50 watt LI9
Latest catalogue 50 with enclosure Ions

2014,000 c.o.s.
15 lbs.

exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home.

Boss Resonance 35 c.o.s.

Rut Density 15,000 gauss

Voice coil impedance 8 or 15 ohms models

Useful response

35 wattsmum Power

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 a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.I.E.T. has
successfully trained thousands 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.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn on 'SATISFACTION
- OR REFUND OF FEE' terms. If you'd like to know how just a
few hours a week of your spare time, doing something constructive
and enjoyable, could put you out in front, post the coupon today.
No obligation.

WHICH SUBJECT WOULD INTEREST YOUPor
Mechanical
A.M.S.E. Mech.,
Inst. of Engineers
Mechanical Eng.
.Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Else. Machines
Technical Drawing
Building

Electrical & Electronic
(Elec.)

C. & G. Elec. ling.
General Elec. Eng.
Installations Sr Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Telecomms.
C. & G. Radii" Servicing
Radio Amateurs' Exam.
Radio Operators Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Elcct,rn, with kit'

Auto & Aero
I.

MAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gen. Aero Eng.

Management &
Production

Computer Programming
Inst. of Marketing
A.CAX'.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I landling
Operational Research
Metrication

Constructional
A.M.S.E.
C. & G. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
I leating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General
C.E.I.
Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chconistry
General Science
GCO/IWS
Physics
Mathematics
Technical Drawing
French
German
Russian
Spanish
Biology
0.1.E.T. and its
associated schools
have recorded well
over 10,000 G.G.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Student v
have obtained City & Guild,Certificates.

Thousands of
tither e.x(MI OW( Cs ceS.

(Write if you prefer not to cut this page)

BIET

THEY DID IT-

SO COULD YOU
"My income has almost trebled ... my life is
fuller and happier." - Case History G/32 I.

"In addition to having my salary doubled,
my future is assured." -Case History H/493

"Completing your Course meant going from
a job I detested to a job I love." - Case
History B/46I.

FIND OUT FOR YOURSELF
These letters and there are many
more on file at Aldermaston Court
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

free/
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE Of

ENGINEERING TECHNOLOGY

Dept B4, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY

B.I.E.T., Dept B4, Aldermaston Court, Reading IG7 4P11
MIE MI MI

IPlease send me book and details of your Courses in

Name
Address

Occupation

Age..
U

B.I.E.T- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE
11,11,110o-1 approximately. is, th.. roth ot ca 1, 11, .01 1,, II'. 11,.. Ltd.. I nolo r,t11.11,1,1 r !, Printed is Logi:od 1,) napt1 River Pects.Andover, Hants. Sole Agents for Australia and New Zealand Unr,1,,n Goteh IA, xi.t) 1,U1. ,..t.sith Africa Central News Agency Ltd. : Rhodosia and Zambia --IX ingstons Ltd.East Africa-Stationery and Once Supplies Ltd. Subscription Rate (including postage) For one year to any part of the world 12415
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be Rut, resold, hired out urotherwise disposed of by way of Trade at more than the recommended selling price shown ou the cover, and that it shall not be lout, resold or hired out or otherwise disposed of iumutilated condition or in any unauthorised cover by way of Trade, Or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI COMPONENTS TEST PA. DISCOTHEQUE ELECTRONIC ORGANS MAIL ORDER

COMPLETELY NEW
10th EDITION
CATALOGUE

PMFIVE1OpVOUCHERS

pages fully
detailed and
illustrated
covering every
dspect of
Electronics
-plus data and
information

MOM
Stock lines
at Special

Low Prices and
Fully Guaranteed

FOR USE WITH PURCHASES

FREE to Industry, Educational or any Organisation,
including Schools and Colleges, etc. Apply on

Official heading to our "303" address.

A NEW HENRY'S CATALOGUE IS
A MUST FOR ELECTRONICS TODAY!

- To Henry's Radio Ltd. (Dept. PE)
3 Albemarle Way, London, E.C.I.

Please send copies at 55p each Post Paid.

I enclose Cheque/PO for

I (Use BLOCK CAPITALS -cut out and send with Cheque
or Postal Order (No cash please). Use only for ordering
catalogue).

I Name

Address

Allow 7-10 days from date of posting.

L_ _ _ _ _ _ _ _

(PE)

MORI Of EVIN71//1/6 ATIOW
PRICESAIWA, NOM 1/11/RYg

*Components from stock for
almost all published designs.

TRANSISTOR AMPLIFIERS
NEW RANGES

(Leaflets Ref. Nos. 6 and 8).

Post, etc. 20p.
4-300 4TR 9V 300mW
104 4TR 9V I W
304 4TR 9V 3W
555 6TR 12V 3W
PA7 6TR 16V 7W
608 6TR 24V IOW
410 4TR 28V IOW
MPAI2/3 6TR 18V 12W
MPAI2/15 6TR 36V 12W
Z30 9TR 30V 20W
PA25 IOTR (Special) 25W
Z50 30V 40W
PASO 12TR (Special) SOW

NOW IN STOCK

75
012
L2.47
12.75
1042
1412
[4.97
L450
ES15
£3.75
L750
L547
L950

100 100W with power supply £45
post 45p

OPTIONAL POWER SUPPLIES
P500 (One or Two) for 104, 304
PS20 (One or Two) for PA7
MU24/40 (One or Two) for MPAI 2/3 or MPAI 2/15
PZ5 for Z30 13.97 or PZ6 for Z30
PZ8 for Z50 [597 Transformer
PI 1 for 608 L2.87 P15 for 410
MU442 for I or 2 PA25 or I only PASO

Post, etc., 20p

13.47
£450
/6-97
12-25
£262
L650

NEW MINIATURE
LOW COST
AMPLIFIER
MODEL 4-300
9V operated or mains unit optional
transformer (MT98 70p), I -I OmV
adjustable sensitivity. P/P output
for 3-8 ohms. Fitted volume
control and leads. Size 5iin I II in
x fin. Thousands of uses -takes

magnetic, dynamic and crystal inputs
direct. Output 300mW-very high
gain -built in rectifier circuit.

Price f1.75
P.P. 15p. Complete
with FREE leaflet
No. 8.

HI-FI TO SUIT

EVERY
POCKET

ft.._ 41117

CHOOSE 100 STEREO

FROM SYSTEMS

and a complete range of
individual units in stock -
Demonstrations all day -visit
our new Hi-Fi Store. LOW
CASH OR CREDIT/HP
TERMS (Credit terms from
130 purchase -callers only).
FREE -Stock Lists Nos. 16/17
on request.
BEST VALUE IN V.K.

GARRARD TAPE DECK

9V operated 2 -speed tape deck
fitted Record/Replay track and
Erase/Bias Osc. Head. Complete
with Oscillator/Record head
circuit. Unit size 9in x x
1 fin and 21in below motor
board. Takes up to 4in spools.
Supplied Brand New.

Price f9.97
P.P. 33p (3i -in. tape 300ft.) and
spool 40p.

HENELEC
EQUIPMENT

(as previously advertised)
SELF -POWERED SILICON
PRE -AMPLIFIERS
FETI54 Stereo L1650, post 25p.
FET9/4 Mono with mike mixer
L11.50, post 20p.
SILICON POWER
AMPLIFIERS FOR USE
WITH ABOVE
PA25 25W into 80 1710, post 20p.
PASO SOW into 4R 19.50, post 20p.
MU442 power supply for I or 2
PA25's or I only PASO 16, post 20p.

PACKAGE DEALS
FET9/4 plus PA25 plus MU442
/25. post 401p.
FET9/4 plus PASO plus MU442
L27, post 40p.
FETI54 plus 2 x PA25 plus MU442
£36, post 50p.
FETI54 plus 2 x PASO plus 2 x
MU442 £40, post 50p.
No soldering -just edge connectors
and din plugs/sockets.

Free Brochure No. 25.

BUILD YOURSELF A QUALITY RADIO

Excellent printed circuit design
with full power output. Fully
tunable on both MW/LW bands.
7 Mullard transistors. Fitted Sin
speaker. Room filling power.
Easy to build with terrific results.
Two colour leathercloth cabiqet
with silvered front. All local and
continental stations. Complete
detailed instructions.

Total cost [6.9111, p.p. 35p. All parts sold separately.
Ask for Leaflet No. I.

PROJECT 60 PACKAGE DEALS
2 x Z30 amplifier, stereo 60 pre -amp. PZ5 power supply,
L1675. Carr. 40p. Or with PZ6 power supply, L18-25.
Carr. 40p. 2 x Z50 amplifier, stereo 60 pre -amplifier PZ8
power supply, 120.25, p.p. 40p. Transformer for PZ8
12.25 extra. Any of the above with Active Filter unit add
/4-75 or with pair Q16 speakers add 115. Also NEW
FM TUNER, £21.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s
BANDWIDTH. PRINTED CIRCUIT,
HIGH FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and recep-
tion of mono and stereo. There is
no doubt about it -VHF FM gives
the REAL sound. All parts sold -
separately.
Free Leaflet Nos. 3 and 7.
TOTAL 1.697, p.p. 20p. Cabinet 11, Decoder Kit 15.97.
Tuning meter L175. Mains unit (optional) Model PS900
12.47. Mains unit for Tuner and Decoder PSI200

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 4736

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

Electronic Organs,
P.A. & Discotheque Centre
309 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 6963

Mail Orders, Special Bargain
Shop, Industrial Sales
303 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-723 1008/9

"354" Er "356" OPEN SIX FULL DAYS A WEEK 9 am to 6 pm MONDAY TO SATURDAY


