


Why take the risk?
of damage to expensive
transistors and integrated
circuits, when soldering?

\\ Use Antex low -leakage
soldering irons

100-120 Volts Model X25%
The leakage current of the NEW X25

is only a few microamps and cannot \
harm the most delicate equipment -

even when soldered "live". .

Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat -capacity

will easily "out -solder" any conventionally
made 40 and 60 watt soldering irons,

due to its unique construction advantages.
Fitted long -life iron -coated bit 1/8".

2 other bits available 3/32" and 3/16".

220-240 Volts or

Totally enclosed element in ceramic
and steel shaft Bits do not "freeze"
and can easily be removed

Model CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
also has negligible leakage.

Test voltage 4000v. A.C.
Totally enclosed element in
ceramic shaft. Fitted
long -life iron -coated bit 3/32-

4 other bits available
A 1/8", 3/16" 1/4" and 1/16"

PRICE: £1.75 (rec. retail)
Suitable for production work
and as a general purpose iron

PRICE: £1.80 (rec. retail)

OR Fitted with triple -coated,
(iron, nickel and
Chromium) bit 1/8"

PRICE: £1.95 (rec. retail)

A SELECTION OF 0 THER SOLDERING EQUIPMENT.
MODEL

_ SK.1 KIT

MODEL CN
Miniature 15 watt soldering iron fitted 3/32" iron -
coated bit. Many other bits available from 3/64" to
3/16". Voltages 240,220,110,50 or 24
PRICE: £1.70 (rec. retail)

MODEL CN2
Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32". Voltages 240 or 220.
PRICE. £1.70 (rec. retail)

MODEL G
18 Watt miniature iron, fitted with long life iron -
coated bit 3/32". Voltages 240,220 or 110.
PRICE. £1.83 (rec. retail)

contains 15 Watt miniature iron fitted
with 3/16" bit, 2 spare bits 5/32"

and 3/32", heat sink, solder, stand
and "How to Solder" booklet.

PRICE £2.75
(Rec. retail)

MODEL SK.2 KIT
contains 15 Watt

miniature iron fitted with 3/16" bit,
2 spare bits 5/32" and 3/32",

heat sink,
solder and

booklet"How

From radio or electrical dealers,
car accessory shops or,

in case of difficulty direct from:-
ANTEX LTD. FREEPOST

(no stamp required) Plymouth
'PL1 1BR Tel: 0752 67377

Reg No 393594

Ell Please send the ANTE X
colour catalogue.

Please send the following:

AMMO, IA.

to Solder'

MODEL
M ES. KIT Battery -operated 12v. 25 watt
iron fitted with 15' lead and 2 heavy clips

for connection to car battery. Packed in strong
 p lastic wallet with booklet "How to Solder." PRICE £1.95

(Rec. retail)_

.

PRICE £2.40
(Rec. retail)

ALL PRICES MENTIONED EXCLUSIVE OF V.A.T.
I enclose cheque/P.O./Cash
(Giro No. 2581000)

NAME

ADDRESS

PE5)
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CONSTRUCTIONAL PROJECTS
PUSHBUTTON VARICAP STEREO TUNER by S. R. Beeching
Easily constructed stereo tuner using varicap tuning modules 400

P.E. DIGI-CAL-11 by R. W. Co/es
Concluding article 406

P.E. SOUND SYNTHESISER -4 by G. D. Shaw
Ramp generators and input amplifiers 420

LOGIC TUTOR by G. D. Bishop and M. Hughes
An educational aid on which a wide range of logic experiments can be performed 430

GENERAL FEATURES
BRAIN X-RAY by K. R. Hill
The EMI-Scanner-A computerised system for diagnosing brain diseases 413

LOGIC TUTOR EXPERIMENTS -1 by M. Hughes
The first article in this new series deals with basic gates 438

NEWS AND COMMENTS
EDITORIAL-Stereo Radio Without Tears 399

BOOK REVIEWS
Selected new books we have received 427, 446

KIT REVIEW
The SUPACAL pocket calculator 428

SPACEWATCH by Frank W. Hyde
Skylab experiments 429

POINTS ARISING
Hi Fi Tape Link-P.E. Triffid I.C. Radio-A.F. Signal Generator 438

ON THE FRINGE by Gerry Brown
The more unusual aspects of electronics 441

NEWS BRIEFS
Design Council awards '73-Electronics Course 441

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 442

PATENTS REVIEW
Thought provoking ideas on file at the British Patents Office 445

SPECIAL DATA SHEET
DISPLAY DEVICE IDENTICHART
At -a -glance information on many types of readout devices

Our June issue will be published on Friday, May 11, 1973

IPC Magazines Limited 1973. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Subscription Rates including postage for one year, to any part of the world, £2.135.
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TERMS Retail mail order subject to £1 .00 minimum order. Cash with order only.
Trade and educational establishments M/AC on application (minimum £5.00).
Postage 10p inland. 25p, Europe.
GUARANTEE: All goods carry full manufacturer's warranty. Get in touch
today for a complete run-down of devices available from SCS (include SAE).

S.C.S. Components Ltd., P.O. Box No. 26, Wembley, Middlesex HAO 1 YY
Registered in London No. 888454

device of the month D.V.M. chip

3,1 DECADE DIGITAL METER

Now you can construct
your own D.V.M. with
this new G.I.
Microelectronics chip -
a single MOS LSI chip
containing all the logic
necessary for a

3.1 Decade Digital Voltmeter utilising Dual Ramp integration.
Just look at some of these features:

31 Decade Display ( : 1999 max. reading)
*Automatic Polarity Detection
e Overrange Indication
' Chopper Output Provided

Up to 50 readings per second
16 lead DI L package

* Full G.I. Microelectronics warranty

complete D.V.M. logic for just
including application notes

Compatible device
M3 7 segment

LED display
Also from Monsanto
this display
is ideal for use
with D.V.M. chip.
e 0.125- characters

 Displays all numbers plus nine letters
 Full specification included
e Application notes for this unit are included in
the specification on the D.V.M. chip - they
are available separately, however, price: 25p.

*** SPECIAL OFFER ***
For six weeks only; a D.V.M. chip plus 4
digits for just £14.50 V.A.T. Offer
closes 31st May, 1973.

a superb 7 segment LED
display for just

KONTAKT 60
FOR INACCESSIBLE CONTACTS-More
than just a cleaner. KONTAKT 60

guarantees perfect cleaning of
contacts chemically in accordance

with today's technology.
KONTAKT Offers the following ad-
vantages:-
I. Dissolves oxides and sulphides

the safe way without attacking
contact substances.

2. Contains carefully selected sol-
vents which do not attack plastics
whereas they do dissolve re-
sinified contact greases and dirt.

3. Contains no silicone.
4. Contains a light lubricant in order

to avoid the contact paths being
corroded.
Prevents further oxidation
setting in.

6. Prevents "creep" currents.
Because of these outstanding properties
KONTAKT 60 is one of the best and
most popular contact cleansing agents
in the world.

Users include: Rolls-Royce Ltd., C.E.G.B., South of Scotland
Electricity Board, Trinity House Workshops, Kolster Brandes,
Mullard, Plessey Cos., etc.
OTHER KONTAKT PRODUCTS ARE:
70 Protective Lacquer 80 Special Siliconized Polish
72 Insulating Spray 100 Antistatic Agent for Plastics
75 Cold Spray for Fault Location 101 Dehydration Fluid
Write for full details of above complete range of Kontakt products to:

5.

SPECIAL PRODUCTS DISTRIBUTORS LIMITED
81 Piccadilly, London, W.1 01-629 9556

MULTIMETER Model 200H, 20,000 ohm/volt, £4.60. 30,,A,
50/1A or 100,uA METERS, £250. POTENTIOMETERS Lin
or Log, 12p; with DP Switch, 24p; Dual Ganged, 36p;
special offer 5K with DP switch, 16p. JB3 Junction Box,
£120; JB11, £195. 500/2A TUNING METERS, 50p.
CARTRIDGES: Compatible ACOS GP9i-3, 90p; Stereo
GP93-1, E1 15. CAPACITORS 100mF 25V, tip; 220mF 25V,
5p; 400-200-50-16m F 300V, 30p; 0.1 500V d.c., 300V a .c. , 4p.
MINIATURE INDICATOR LAMPS (5 colours), 11p; 6 or
12V Bulbs for above, 4p. MAINS NEONS panel mounting
(red, green, clear), 15p. HEADPHONES: High Impedance
(2,000 ohm), 90p; Stereo (8 ohm), L1:95; Stereo/Mono 8/16
ohm £210. RECORDING TAPE, 5in LP 900ft, 45p; 51in
LP 1,200ft, 60p; 7in LP 1,800ft, 81p.

Large' S.A.E. for List No. 5. Special prices for quantity
quoted on request. Add 10p for P. 6 P. on orders under
£5.

M. DZIUBAS
158 Bradshawgate, Bolton, Lancs. BL2 IBA
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Thereare 195
other good reasons for buying

AMTRON electronic kits
Apart from the five items

shown above, there are another
195 kits to choose from in the
vast AMTRON range of elec-
tronic kits.

A few examples of equipment
you can construct from
AMTRON kits are:

Power supplies, preamplifiers, Only 1st class fully
amplifiers, L. F. instruments, guaranteed components are used
accessories for musical -solder is included with every
instruments, amateur and kit.
radio control transmitters and Prices range from £1.10 to
receivers, battery chargers, £80 and each kit is sold in
electronic car accessories, protective blister pack containing
psychedelic lighting equipment, complete instructions.
measuring instruments, tuners,
receivers, I.C.digital equipment.

Should you experience any difficulty in obtaining
AMTRON Kits please contact us direct.

PLEASE SEND FOR BROCHURE

1111114'
1ILYNK.

TRADE & EDUCATION ENQUIRIES WELCOME

AMTRON U.K. 4 & 7 CASTLE STREET HASTINGS SUSSEX TELEPHONE HASTINGS 2875
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WATFORD ELECTRONICS
35 CARDIFF ROAD. WATFORD. HERTS, ENGLAND

C.W.O. Please. P. & P. please add 10p to orders under £2
MAIL ORDER. CALLERS SATURDAYS ONLY

RESISTORS
High stability, low noise, carbon film resistors. Tubular miniature high
power resistors.

Power Values Price
Watts Tolerance Range available 1-99 100+

4 5% 2.2-2-2M E12 Ip 0 -Bpf 5% 2.2-10M E I 2 Ip 0.8p
1

1g72,
2.2-10M Ell 2p 1.59

4 1-10 ohm E12 6p
Quantity prices available for any selection. Ignore fractions on total order.

CAPACITORS. Electrolytic Gen. Purpose Miniature Axial Lead. 63V, µF:
I. 1 5, 2.2, 3.3, 4.7. 6.8, 10, 15, 22, 47, 6p; 40V, 100µF, 6p; 25V, 150µF, 6p;
25V, 220µF, 11p; 25V, 470µF, 13p; 25V, 680pF, 20p; 25V, 1,000µF, 15p.

POLYESTER FILM CAPACITORS. Mullard C296 Series
400V d.c.. µF: 0-001. 00015. 0.0022, 0.0033, 0.0047, 0.0068, 0.01, 0.015, 0022,
24p each; pF: 0.033. 0047, 0.068, 0.1, 4p each; pF: 0.15, 6p; µF: 0.22, 7p;
pF: 0.33, 10p; /AF: 0.47, 13p.
160V d.c., AF: 0.1, 0 15, 4p; 022. Sp; 0.33, 6p; 0.47, 7p; 0.68, 10p; 1.0, 13p.
Mallard C280 Series
400V d.c., µF: 0 01, 0015, 0.022, 3p each; 0.033, 0.047, 4p each.
250V d.c., pF: 0.068, 0.1, 0.15, 4p each; 0.22, 0.33, Sp each; 0.47, 7p; 0.68, 10p;
10, I 1p.

CERAMIC CAPACITORS. 50V d.c. Plaquette Body with 25mm leads.
Range: 22-10,000pF, 2p each.

JACK PLUGS AND SOCKETS
Standard screened 12p 25mm insulated Op
Stereo screened 30p 3.5mm screened 10p
Standard socket 12p 25mm sockets 7p
Stereo sockets I5p 3.5mm sockets 7p

DIN PLUGS
2 pin, 3 pin, 5 pin (180 or 240). plugs 10p, sockets Bp.
TOGGLE SWITCHES
1.5A single pole single throw 15p. Double pole D/B throw 18p.
SLIDE SWITCH IA 9p.

CASSETTE COMPACT C60, 40p; C90, 65p; C120,
noise.

75p. High quality. Low

SEMICONDUCTORS, TRANSISTORS:
AC126 12p BC109 8p BFY50 1.24, OC70 10p
ACI27 12p BC147 12p BFY51 22p 0071 10p
AC128 12p BCI48 12p 0C26 40p 0072 10p
AD161 30p BC149 12p 0C28 40p 2N2926R 9p
ADI62 30p BDI 31 60p 0C35 40p 2N29260 9p
AFI 17 12p BD132 60p 0C42 lOp 2N2926V 9p
BC107 8p BFI94 ISp 0C44 10p 2N2926G 10p
BC108 8p BFI95 15p 0C45 10p 2N3055 SSp

ZENER DIODES
BZY88 Series. Power Dissipation 400mW. 5% tolerance Range: 3.3V to
30V. Price 12p each.

LINEAR IC'S (OIL packaging)
709 30p DIL Sockets 8 pin 23p; 14, 16 pin all I5p.
741 32p
723 80p

DIODES AND RECTIFIERS
0A85 7p; 0A90 59; 0A91 Sp; I N4001 6p; I N4004 7p; I N4007 7p.Bridge Rectifier WOI IA 100V price 35p.

POTENTIOMETERS: Carbon Track
I K -2M log or linear, Single gang, lip.
2K -2M log or linear. Dual gang, 37p.
5K -2M log or linear. Single gang w/switch,
249.
Knobs for above, 10p.

PRESET POTS
Horizontal and Vertical
Mounting, 0.25W, Sp each.
Vertical, 0.1W, 3p each.

SLIDER POTENTIOMETERS
SINGLE 10K, 25K, 50K, 100K, log or linear price: 3Sp.
DUAL GANG 105 + 10K, etc. above values, log or linear price SOp.
KNOBS for above 10p each.

VEROBOARD 0.1 0.15 0 15
Matrix Matrix Matrix

2fin 34in 22p 16p I7in .< Sin (plain) 82p
24in Sin 24p 24p I7in x 31 in (plain) 60p
34in 31in 24p 24p I7in .ii 21 -in (plain) 429
3}in Sin 27p 27p PIN INSERTION TOOL S2p
I7in 2f in 75p 57p SPOT FACE CUTTER 42p
Pkt of 50 pins 20p 20p

WATFORD ELECTRONICS, 35 CARDIFF RD., WATFORD
Herts, England. Enclose 10p stamps for our comprehensive
catalogue

Name

Address

B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (aW 5% or abV 5% CARBON FILM)
10E12 Kit: 10 of each E 12 value, 10 ohms -I M, a total of 610, C100 net
251112 Kit: 25 of each Ell value, 10 ohms -IM, a total of 1,525, L630 net

POLYESTER CAPACITORS MULLARD C2110 250V
AF: 0.01, 0.015, 0.022, 0.033, 0047, 3p each; 0068, 0.1, 0.15, 4p each; 0.22, Sp;
033, 713: 0.47, 8p; 0.68, 10p; 1.0, 13p; 1.5, 20p; 2.2, 23p.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: OAF) 0.01, 0-015, 0022, 1p: 0.047, 0.068, 3p; 0.15, 0.22, 4p; 0-33, Sp;
0.47, 6p.

.
0.68, 1.0, 109.

400V: (pF) 0001, 0.0015, 0.0022, 0.0033, 0.01, 2p; 0.015, 0033, 3p; 0.0613, 4p.
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (Sp each)

(µF/V) 1/63, 4/40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10, 40/16,
64/10, 80/16, 80/25, 100/6.4, 125/16, 200/6.4, 200/10, 320/6-4, 125/10.
MULLARD 0437: (µF/V) 64/64, 9p; 160/23, Pp; 160/40, I 1p; 640/6.4, 9p;
1600/6-4. I4P.

ELECTROLYTIC CAPACITORS. Tubular and large can
(µF/V) 2.5/50, 3p; 4/10. 10/25, 16/15, 20/25, 25/IS, 25/25, 40/6, 64/10, 200/6,
250/10, 4p; 10/6. 10/50, 25/50, 32/50, 50/10, 64/23, 100/25, 5p; 50/50, 64/40,
250/15, 1,000/3, 6p; 100/50, 250/25, 400/10, 500/10, 500/12, 640/10, 1,000/6,
Ilp: 500/25,10p; 500/50,12p; 1,000/12,10p; 1,000/25, 2,000/12, 2,500/12,15p;
1,000/50, 350; 2,000/25. 2Sp; 2,500/25, 30p; 2500/50, 559; 3,000/50, 65p;
5,000/50,85p;1,000/100. 60p;8/350. lip; 16/350, 17p; 32/350, 22.p.

MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, ISO, 180, 220, 270. 330, 390,
470, 560, 680, 820, I K, 1 K5, 2K2, 3K3, 4K7, 6K8. (pF) 0.01, 0.015,0.022,0.033,
2p. 0-047, 30V, 3p. 0.1, 1,100V, Sp.
CARBON FILM RESISTORS i*/ 5%. 10 ohms -2.2N, 4W 5%, 22 ohms -
1M, I p each or 100 for 55p; 1,000 for 14.
METAL FILM RESISTORS 1W 5% 22 ohms -10M, 14p each or 100 for El
YEROBOARD

2
3
3
2

0.1 0.15 IN4001 6px Sin 2.5P 15P 1N4002 7px 3fin 2.3p 17p 1N4003 8px Sin 19p 30P 1N4004 9px nin 25p 259 IN914 6px lin 2 for lip 129

ilUANTITY DISCOUNT'
PECIAL BULK BUY PRICES

ARE AVAILABLE BY
QUOTATION FOR LARGE

PROJECTS
2
2
5

itl_914 30px Sin (plain) - 12p
x 3fin(plain)- lip 007 I 12p

x 31in (plain) - 20p
0075 15p
0083 18p

VAT.
Please add VAT at the

. standard rate after 1st
AprilInsertion tool S4P SOP

T ack cutter 40p 40p Screened wire, yd. SpP'ns, pkt. 25 Bp Sp Twin screened wire, yd 9p
Stereo 9ps.c. wire, yd.

2 pin DIN Plug, 12p: Skt., Quad screened wire, yd. 19p10p. 3 pin DIN Plug, I3p; 3 core girt. mains cable White, 3 yds. 24pSkt., 10p. 5 pin DIN Plug, Neon bulb 90V wire ended 5 for 20p
180°. ISp; Skt., 11p. Tran- Preset skeleton pots I K -1M Sp

Equiv. Book, 40p. --sistor
Carbon pots 5K -2M log, & C.W.O. only. P. & P. lOP on orders below 15.
lin, single ISp, single with Discount: 110-10%. (20--15%
switch 2Ap, dual 41p.

. Export Order enquiries welcome
Dept. P.E. 61, CHEDDINGTON ROAD, PITSTONE

Near LEIGHTON BUZZARD, BEDS. LU7 9AQ
Tel.: Cheddington 668446 STD. (0296)

Inquiries--S.A.E. Catalogue FREE Callers please phone first.

FREE
FULLY ILLUSTRATED

ELECTRONIC COMPONENTS
If you have not yet seen our latest
right away and we will be delighted
you. In it you will find many
competitive prices, plus details
ONE POUNDS WORTH
FREE. Phone now 037-42 79033,
MAPLIN ELECTRONIC
P.O. BOX 3, RAYLEIGH, ESSEX
You may telephone any time of

hours your message may be left

in
CATALOGUE

catalogue, drop us
to forward a copy

useful components at
of how you can receive

of goods ABSOLUTELY
or write to:

SUPPLIES
SS6 8LR

the day or night. Out of
on our answering machine.

a line
to

very

office

LOOK!1 THOUSANDSHE
R E A R E J U S TO AF F EW

LOW-PRICED0
F T H E

ITEMS IN THE CATALOGUE
EVERYTHING GUARANTEED BRAND NEW MARKED BY MANUFACTURER

BCI07/819, 10p each; 2N3819, 24p;
TIS43 (SS43), 28p; pA7815 (T03
case). Fairchild voltage regulator,
I5V 13A max. (with free mounting
kit), E2.30.

P.E. SOUND
SYNTHESISER

Your h ends here!
We shall be stocking all the com-
ponents for this exciting project.
Price lists will be available from US
each month as the parts lists are
published by P.E. Please send an
S.A.E. if you would like our price
lists and we will send you the ones
currently available.
Alternatively if you would like to
receive the price lists for the whole
project send 25p now and we will
automatically send each list as it
becomes available.

Until further notice
PRICE REDUCED

8 PIN DIL OP AMP

74IC 36p
SPECIAL IC. for organ
builders, 7 stage frequency
divider in one 14 pin DIL
package 1263 or special
price for pack of 12, £25.
Why not ask us to slip a data
sheet in with your catalogue.

Postage and packing FREE in UK. But we have to ask you to
send a 10p handling charge with order under 50p.
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SOLID STATE TACHOMETER
Functionally styled for under or
over dashboard installation, this
electronic tachometer fits all 4 -

cycle, 4 -cylinder, or 2 -cycle, 2 -

cylinder I 2V vehicles. Negative or
positive earth. Calibrated white
on black 0 8,000 r.p.m. in 100 r.p.m.
divisions together with setable
"danger" line, simple installation
2 screws, 4 wires. 80mm (3in) dia.
dial, 50mm deep. On adjustable
angle bracket. Sealed black crackle
finish. 16.86

D1075 Wireless Intercom
The great merit of wireless intercoms is O.,
separate connecting wires are not necessary
providing the stations are on the same
electrical mains circuit. Communication
can be up to a distance of of a mile providing
the power lines used are on the same side of
the distribution transformer, and several
stations can even be operated on the same
circuit. Solid state model D1075 is fully
transistorised and each unit incorporates a
talk -listen button with locking bar; ON/OFF
volume control and a pilot light. The lawn
moulded cabinets can be desk located or wall
mounted and are supplied already fitted with

1.25 metres of heavy duty lead. Operating Frequency, 160kHa. Speaker/
Microphone: Dynamic 55mm. Power Output: 120mW. Size: 98 40
130rnm. Printed Circuit, 3 :ransistors. I diode. 511.60

SPECIAL OFFER !
AUTO BURGLAR ALARM PLUS "POP -OUT"
CIGARETTE LIGHTER
Designed for easy installation on any car (whether 6 or 12V)
this device activates the horn when a theft is attempted of
equipment or personal belongings. This neat unit reacts
when the vehicle is disturbed or rocked and continues its
warning for 15 see. after tampering. The sensitivity of the
device is adjustable and controlled by a separate
ON/OFF panel which can be located wherever
convenient. Supplied with connecting wires and
screws in attractive bubble pack, containing instal-
lation instructions and diagrams. 150 65
20mm plus panel 65 45 . 20mm.

52.10 FOR BOTH

FANTAVOX STEREO LOUDSPEAKER SYSTEM
These high quality speaker enclosures are made
of cough black moulded plastic and have been
designed for fitting on to almost any vehicle
surface. The smart louvred fronts are silver
trimmed and house heavy duty Sin (125mm)
ceramic loudspeakers rated at 3/5 watts. 8
ohms impedance. Already wired with generous
length connecting leads and supplied in packs
of speaker pairs complete with fixing screws.
Each cabinet measures 190 105 165mm.

Weight: 0.55 kg.
--- 1052 FADER CONTROL

Neat, custom-made appearance slide fader control for balance of front and rear speaker
volume. Simulated wood finish panel which can be quickly fitted below car dash.
Supplied with generous connecting cable and fitting screws. Will suit 4, 8, 16 ohm
installations. 100 , 38 30mm (including knob but excluding firing bracket).

All for f4.70

420ES MICROSCOPE
An extremely modestly priced yet efficient
microscope capable of magnification up
to 750 times with clear sharp images.
This model is of the self -illuminating type
and incorporates an easily rotable four -
position turret magnifying lens with rack
and pinion focusing. The crackle black
metal body houses the batteries for
adjustable illumination. Packed in carton
with built-in carrying handle and full
notes for user. A sample slide also
provided. 105mm at base; 180mm high.
Weight: 0:40 kg. £4.05

GSS55 PROFESSIONAL STEREO
HEADPHONE
Lightweight materials are skilfully used in the
construction of this model in black crackle
moulding and kid -soft leathercloth with con-
trasting bright metal. Each ear pad houses a
highly efficient 60mm reproducer unit and
features ear muffs removable for cleaning. 10 -

self -coiled lead plug fitted.
Frequency Response: 20 20,000Hz. Impedance
4 16 ohms. Sensitivity: 110dB. Power: 0.5W.
Weight: 0.39kg. 59.25

"SPRITE" LIGHTWEIGHT STEREO HEADPHONE
An outstanding achievement following lengthy
development by one of the world's leading
audio manufacturers, the T.T.C. "Sprite" offers
the following specification:
Extreme lightness (only 150 grammes) (5oz).
Instant wearing adjustment with sliding ear-
pieces and flexible headband:
Highly efficient Mylar reproducer units;
Removable, washable foam padded ear muffs;
3 -metre lightweight lead with stereo plug fitted.
Frequency Response: 30 13,000Hz.
Sensitivity.- 105dB. Power: 0.2W.
Impedance: 4 -16 ohms. Weight 0 -15kg. 52.25

D1019 " Doorphone " with
Metal Unit

Three transistor solid state two-way intercom
system with specially engineered weatherproof
slave unit in heavy gauge metal. Sensible design
features include rain protective speaker louvres,
simple push-pull button, internal socket connec-
ting lead and removable back plate for wall and
door panel mounting. Master unit in high
impact white moulding has complementary
silver "pinhole" grille and silver black panels
with ON OFF volume control and push -to -talk
;witch. 60mm dynamic speaker/microphones
are used for both units. 120mW output. 9V
internal battery operation. Master unit: 7 7 x
40 105mm. Slave unit 70 / 32 ,e 90mm.
Supplied with battery, lead and staples. £3.90

TI -C1000 MINI -METER 52.70
This is the most compact and reliable multimeter on
the market and features easy switch selection,
1,000 ohm:volt 2 -jewel meter movement with zero
and needle adjustment. Easy to read scale in two
colours. Ranges: A.C. Voltage: 0-10V, 50V, 250V.

1,000V. D.C. Voltage: 0-10V, 50V, 250V,
1,000V. D.C. Current: 0 I-100mA. Resis-
tance: 0 150K ohms.

DFI00 MICROPHONE
Bijou sized model in matt silver finish with
machined capping to insert housing and supplied
with unique pocket/lapel clip which also
doubles as a desk support. Supplied with
lavalier cord, 2 metre lead fitted 3.5mm moulded
plug and packed in the latest style click -fast
case manufactured from smart durable padded
plastic.

Impedance: 200 ohms. Sensitivity: 82dB.
Frequency: 100 9,000Hz. Size: 13mm dia.
92mm. £3.50

i!llease fill in the coupon and send with 10p (refundable on ordering,MIMMINiEMMIMINMEMMEINHIMMMM MM..
 - .

for catalogue.
..' . To G.S.P.K. (Sales) Limited, Dept. P.E., llHead Office, Hookstone Park, Harrogate, Yorkshire HG2 7BU

II Mon. to Fri. 9 a.m. 5 p.m. is
a
ar

Name

Address

ALL CALLERS WELCOME
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USED EXTENSIVELY BY GOVERNMENT DEPARTMENTS,
INDUSTRY, EDUCATIONAL AUTHORITIES, ETC.

 LOW COST  QUICK DELIVERY  OVER 200
RANGES IN STOCK  OTHER RANGES TO ORDER

CLEAR PLASTIC PANEL METERS
TYPE SW.100 100mm x 80mm Fronts
30µA 23.80
50-0-30µ.i . £3.80
100/AA £3.80
100-0-100pA £3.70
300p.4 £3.50
Imi £3.40
20V d.c. £3.40
50V d.c. £3.40
300V d.c. 13.40
1 mop. d.c 1340

. /3.40
3(104 . £3.90

%

.

3let, . £9.15

Type 80.830 82.5mm x 110mm Fronts
1001.1 £2.50
3001A . 32.50
1001nA . /250
500.1.% 12.50
I amp.. . 22.50
3 amp 2240
10 amp. . £2.50

30pA £2.75 3V d.c. 12.50
30-0-50pA.. 3240 10V .1.c. 32.50
100µA 22.70 20V d.c. 12.50
100-0-100µA £2.70 o()% d.c. . 1240
2000 1240 300V d.c. 12.50
3000 £2.55 131' ac. £275
1mA 12.50 300V a, 12.75
3mA 22.50 VU Meter 13.00

Type 80.640 63.5mm x 85mm Fronts
500 32.60 300,0a ... 4245
30-0-300 22.55 1 amp. 22.35
1000 1245 3 mop.
100-0-1000. 02.55 10 amp. £2.35
200µA 12.55 3Vd.c. 12.35
300pA 2245 20V d.c. /2.35
1mA 1245 /2.35
5mA £235 300V il.e. . 22.35
113mA 22.35 15V a.c. 2240
30mA 1245 300V a.c. . 2240
10010.1 12.35 VI' Meter . /2-70

Type 8E1.460 48mm x 59.5mm Fronts
30µA 2240 1 amp.
30-0-50µA. 22.35 3 atop. £2.15
100µA 12.35 10 mop £2.15
100-0-100pA. 2245 3V .1.c. 2245
200µA £2.85 101.11.c. £2.15
3000 £2.20 20V .1.e. 12.15
lmA 1245 2215
3ni A £2.15 300V .1.e. . 224510nIA 22.15
30mA 12.15 £2.30
300mA . . 3246 300V 1.1. . 12'30
300mA £2.15 VU Meter . £2.55

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

Type MR.85P. 4 :in. x Cin. Fronts
103,4.3
100inA
50010A
I amp.
3 amp..
13 amp.
30 amp.
20V d.c. 2340
30V d.c. £3.10
150V d.c. . 23.10
300V d.c. . 33.10
13V ac. £3.10
300V a.c. £3.10

Meter 110A £3.15
VI' Meter 2315
I mop. a.c '13.10
5 amp. a.c. .1340
10 amp. a.c. . .2340
20 mop. a., "1340
:10 amp. 0.0. . 43.10

£3.95
£3.40
83.40
£330
£3.30
£3.20
£3.10
£3.10
£3.10
2340
£310

£3.10

23.10
13.10
13.10
£3.10
23.20

Type MR.52P. 24in. square Fronts.
30µA £3.40 ION .1 e.
30 0 Am.-% . 22.85 203 ,Lc. .

100µA £2.85 30V
100-0-100µA £2.75 3003 .1.0. .

3000 12.55 133' a.c.
I niA 12.20 200v

£2.20
1240
£2.20
22.20
£220
22.20
12.20

3111.4

A
5OrsIA
100,0.1,
30001A
1 amp
3 amp.

£2.20
12.20
£2.20
12.20
22.30
12-30

S Meter 1m A. 22.30
VI: Meter .

1 amp. a.c. *22.20
3 amp. 0.0. . .22.20
10 amp. 0.0. . '22.20
20 awry. B.C. . .22.20
30 amp. a.c. . *22.20

Type MR.66P. 30n. x Fronts
30µA £3.70 IOV d.c. £2-40
00-0-50p.a .. £3.00 20V d.c. £2.40
1000 13.00 30V d.c. . £2.40
100-0-100µA 12.90 130V d.c. .. £2.40
200µA ITN 300V cl.e. 1240
300µA 22.65 13V a.c. .... 12.55
300-0 -500µA £2.40 30V a.c. 12.55
101A £2.40 150V ac. . £2.55
5inA 12.40 300V 0.c. ... £2.55

1240 300V a.e. . . £2.55
12.40 0 Meter I . £2.80
1240 VU Meter ... 23.70
22.40 30,11.4 a.c.
22.40 100t0A ac... *2240
£2.40 200mA 0.1.. £2.40
22.40 50010A . '2240
22.40 1 anip. 0.0. '22.40
5240 5 atop. 0.0. .. .8240
32.55 10 amp. a.c. . 22.40
22.75 20 amp. ac.. '22.40
22.40 30 amp. ac.. .82.40

10/1,.%
50mA
100mA
500111A
lamp

amp
10 amp.
IS amp.
20 °nil
30 amp.
30 amp.
5V .1.e.

Send for ilitistt ted hp...100-c 00 SEW
Panel Meters .1i lols for quant

Type MR.38P. 1 21/82 n. square Fronts.
...............£3.100omA,,,,,,A......k,..4

V
.... ' '

300mA
300mA
730111A
1 amp.
2 amp.

£1.76
21.75
21.75
11.75
£1.75
/1.70

3 amp.. 31.75
es 10 amp. 21.75

3V d.c. £1.75
50µ.A 12.30 10V 11.e. . £1.75
50-0-30µ.A £2.10 I3V .I.e. . 21.75
10081A 22.10 20V .1.c. ... 2148
100-0-100µA. 21.95 2145
200µ.A 11.95 100V d.c. . /1.75
300µA £1.80 150V d.c. .. £1.76
300-0-5000. £1.75 300V (1.c. .. 11.75
110. 11.715 300V d.c. .. £1.75
1-0-lniA 81.75 730V d.c. .. 11.75
2,0A 21.75 81.86
5mA £1.76 30V a.c. 21.85
10111A 21.75 130V a.c. .. 11115
2001.A £1.75 300V a.c. .. £1.85
30.11A 21.75 300V a.c. .. £1.85
1000,A 21.75 S Meter lm.. 21.85
15010A 11.75 VU Meter .. 2240

Type MR.45P. Sin. square Fronts.
30µA 22-50 5 amp £1.85
30-0-30µA... 12.30 10y d.c. . 11.85
100µA 1240 20V d.c. 21.85
100-0-100pA. 82.05 50V .1.c. 21.85
200µA 1E.05 300V 1.c. . 21.85
300pA £1.95 15V a.c. . . 12.00
300-0-500µA. £1.86 300V ac. . 22.00
1mA 21.85 Ei Meter IniA 22.05

5111A £1.86 VU Meter .. 22.50
1001.4 21.85 I amp. a.e. .2145
5001.4 11.85 5 amp. me. . .1115
100mA 1145 10 amp. a.c. '4145
50010A 21.85 20 amp. a.c. 21.85
I amp 21.85 30 amp. me. 21.85

" SEW "
EDGEWISE METERS

Type PE.70. 3 17 32in. x 1 15/321n. x
21 in. deep.

50µA 13.40 300µA £3.0550-0-300. £3.30
1340 £2.70

100-0- I 00µ A 23.20 ""' .' £2.70
200µ:V 23T0 VI' Meter £3.75

" SEW " BAKELITE
PANEL METERS

Type MR.65. 3Iin. square Fronts.
1 amp. 22.16
5 amp £2.15
15 amp 1246
30 amp £2.16
30 amp.... 22.15
5V d.c. 2245
10V d.c. £216
20V d.c. 12.111
50V d.c. Info
150V d.c. 22.15
300V d.c. 1245
50mV d.c. £2.40
100mV d.c. . 12.40
30V a.c. 22.20
50V a.c. . 12.20
50V a.c. 32.20

300V a.c. 12.20
300,11.4 a.c.' . 22.15
I amp. . 12.15
5 amp. a.c. . £2.15
10 amp. a.c. 32.15
20 amp. a.c. £2.15
30 amp. a.,.. 12.15
50 amp. me.' £2.15
VU Meter . £3.40

230
30µA

100µA
100-0-100µA
300µA
300-0-300µA
1toA
1-0-1mA
5mA
lOnLA
50mA
10010
300mA

1345
23.00
22.60
2240
£2.50
12.45
22.15
22.15
1245
12.115
22.16
22.15
22.16
£2.15

Type 11410 80mm square Fronts
300 23.50
30-0-30µA £3.40
100µA 2340
100-0-100/AA 23.80
300p.A 23.05
1mA 22.85
20V d.c. 22.85
30V d.c. 12.135
3001' d.c. 22.85
1 amp. d.c. 22.85

amp... c £2.85
Noov a c. . 22.85

I Meter 13.70

"SEW" EDUCATIONAL
METERS

Type ED.107. Sue
overall 100mm x 90mm
x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
Sin. mirror scale. The

meter movernei t is easily accessible to
demonstrate Internal working. Available
In the following range
30µA
100µA
1mA
J0 -0-50µA
1-0-lniA
IA
5A d.c.

55.50 IOV d.c.
1.5.10
1415
25.10
2485
14.85
£4.85

I485
14.135
£4.85

300V d.c. £4.85
Dual range
500r0A/3A il.e. 15.10
3V/50V d.e. . £5.10

POWER RHEOSTATS
110,11 04:1014 ..,000 N, Ir, 10,, T4,1,..1,tr 111 1

enamel. Heavy duly I00.1 Mil/41. \ 1.1. ranee
ex -stock. Single hole fixing, :in. Ilia. 'haft.. 111.1k quantities available.
25 WATT. 10/25/30/100/230/300/1000/2500 ..r 3000 ohms, 90p. Post lop.
50 WATT. 10/25/50/100/230/500/1000/25110 or 3000 ohms. 21.15. Post lop
100 WATT. 1/3/10/23/311/100/250/300/1000 or 2300 ohms. £1.85. Post ISp.

"YAMABISHI" VARIABLE
VOLTAGE TRANSFORMERS
8-260 General Purpose Bench Mounting

I amp. 27.00
AN, 2 5 amp. 28.05

5 atop. 11.1.75
14 amp. 115.90

tut 10 amp. £2250
12 snip. £23.80
20 amp. 149.00
23 amp. £58.00
40 amp. 282.50

8-260 Panel Mounting
1 amp .... £7.00

2.5 amp .... 18.05
Please add postage

ALL MODELS INPUT 230V 30/60 CYCLES
OUTPUT VARIABLE 0-260 VOLTS.
Special IliMCMInts for quantity.

AUTO TRANSFORMERS
0/115/230V. Step up or step down. Fully
@brooded.

SOW £2.10 P. & P. 18p
150W 22.70 P. & P. 18p
300W 13.60 P. & P. 23p
500W £5.25 P. & P. 33p

1000W £7.50 P. & P. 38p
1500W £10.20 P. & P. 43p
2250W 21726 P. & P. 50p
5000W £35.00 P. & P. 11

230 VOLT A.C.
50 CYCLES
RELAYS

Brand new. 3 sets of
changeover contacts at

amp. rating. 50p each.
Post 10p (100 lots £40)
Quantities available.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1V d.c. but
can be used to measure a wide range of a.c.
and .1.e. volt, current and ohms with optional
plug in cards. Specification: Accuracy:
1-0.2, ( 1 digit. Resolution: lint'. Number
of digits: 3 plus fourth overrange digit.
Overrange: 1001,, (up to 1.0991. Input
impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully Boating (3 poles). Input power:
110-230V a.c. 50/60 cycles. Overall size:
511in x 2# in X 8 Sin. AVAILABLE BRAND
NEW AND FULLY GUARANTEED.
113650. Carr. 50p.

240 Wide Angle lmA Meters
Stw1-0 601m square 1317
MW1-8 80min square £4.97

Poet extra

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V d.c. up
to I amp. Dual scale meter to monitor

voltage and current.
Input 220/240V a.,
Size 195 X 85 x
103nun. £8.97
Post 25p.

P5.200 REGULATED P.S.U.

Solid state. Variable output
5-20V d.c. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/290V.
a.c. Size 7} in. x 51in. X
31in. 219.95. Post 25p.

P8.1000B REGULATED
POWER SUPPLY
Solid state. Output 6, 0
or 12V .1.c. up to 3
amps. Meter to monitor
current. Input 220/240V
ac. Size 4in. X 31in. x
61in. 211.97. Post 23p.

230V/240V SMITHS
SYNCHRONOUS
GEARED MOTORS
Built in gearbox. All brand
new and boxed. 30 RPH
CW; 2 RPH CW; 20 RPH
CW; 2 RPM ACW; 30 RR
CW. 50p each, Post 12p.

LB4 TRANSISTOR TESTER
Tests 11.19P or NPN transistors.
Audio indication. Operates
on two I..5V batteries.
Complete with all instructions.

tc.
2460. Post 20p.

LB3 TRANSISTOR TESTER
Tests 1CO and B.
Pepinpn. Operates from
0%' battery. Complete
with all instructions, etc.
2345. Post 20p.

MCA.220 AUTOMATIC
VOLTAGE
STABILISER
Input 88-123V a.c. or
176-250V a.c. Output 120V
or. or 240V a.c. 200VA
rating. 211.97. Post 30p.

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

VALVES

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

Also see next three pages
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Selected TEST EQUIPMENTMULTIMETERS for &EV purpose!
TS60 POCKET
MULTIMETER
High -precision at low.cost.
Ranges: 1).c. 15X', 150V,
1,000V (10,000 O.P.V.).
ISV, 150V, 100X (1,000

D.c. Current 130111A. Resis-
tance 100k ohms.
21.85. Post 15p.

MODEL 1092 Testmeter
6,000 O.P.V.
0/3/15/130/300/1,200 (Le.
0/6/30/300/300 V a.c.
0/300pA/300MA
0/10K/1 meg fl
Decibels - 10 to + 16 dB
12.75 each. Post 15p.

HIOKI MODEL 720X
20,000 O.P.V.
Overload protection
3/23/100/30011,000V
10/50/250/1,000V ac.
30µA/250mA. 20K/2 meg
ohm. -5 to +62.1B.
14.97. Post 15p.

HIOKI MODEL 780X
30,000 O.P.V. Overload pro-
tection. 6/30/60/300/600/
1,200V d.c. 12/60/120/600/
1,200V a.c. 60µA/30111A/
300 mA. 2K/200K/2 meg.
ohm. -10 to +63411.
1640. Pout 13p.

MODEL TE-200 20,000 O.P.V.
Mirror scale, overload protec-
tion. 0/5/25/125/1,000V d.c
0/10/30/230/1,000V a.c. 0/50/AA/
230mA. 0/60K/6 meg a. -20 to
+62.1B. 23.95. Post 13p.

MODEL 500 80,000 O.P.V.
with overload protection
mirror scale 0/05/'23/20/23/
100/250/500/1,000? .e.
0/2.5/10/23/100/230/500/
1,000V ac. 0/50µA/3/50/
500mA. 12 atop. d.c.
0/60/K/6 Meg./60 Meg O.
/8.87. Post paid.

HIOKI MODEL 760X
30,000 O.P.V.
43 ranges 0-0.3 to 1,200V d.c.
03 to 1,200V me.
030µA/300niA.
0.3K/30 meg ohm, -10 to
+17,11I.
28.97. Port 20p.

41!

HTI00B4 MULTI -METER
Features cc. current
ranges. 100.000 O.P.V.
Mirror Scale. Overload
protection.
0/0.5/2-3/ 10 / 50 / 250 / 500 /
1,000V d.c.
0/2-3/10/50/250/500/ 1,600V
a.c.
0/10/2500,A/2.5/23/230MA/
10 amp. d.c.
10 amp. a.c. 0/20K /200K /2N1 Et, /20 MEC.
- 20 +67.111. 21250. Post. ,t

870 WTR MULTIMETER
Features a.c. current
ranges. 20,000 0.P.1
0/0.42-5/10 / 30 /250/ 300 /

1,000V 11.c.
0/2-3/10/50/250/500/ 1,000'.

0/50µA/1/10/ 10011.A / I/ 10
amp..1.0.

0/100mA/1/10 amp. ac.
0 / 5K / 50K /300K / 3MEG / 003,111t.
- 20 +624B. 115. Post 25p.

RUSSIAN 22 RANGE MULTIMETER
Model 0437 10,000 O.P.V.
A first class versatile ire
instrument manufactured in
U.S.S.R. to the highest
standards. Ranges: 2.5/10/
30/230/500/1,000V .1.c. 2.5/
10/30/230/500/1,000V a.c.

D.c. current 100wA/1/10;
100mA/1A. Resistan,.
300 ohnis/3/30/300K/3ni
Complete , with battens.,
test leads, instructions and
turdy steel carrying c..

OUR PRICE 15417. Post
.

V.A.T. Information
111 priced quoted are subject to 10%
V alue Added Tax.
This must be added to the total value of
goods ordered (including postage/
carriage).

ROUND SCALE TYPE PENCIL TESTER
MODEL TOSS

Completely portable, simple
to use pocket sized teeter.
Ranges 0/3/30/300V ac.
and d.c. at 2,000 O.P.V.
Resistance (I.20K ohms.
ONLY 2147. Post 13p.

LT 601 MULTI -
METER
New style 20,000
O.P.V. pocket
;millimeter. 5/25/
30/230 /300 /2.300N
d.c. 10/50/100/300/
1,000V me. 30pA/
230.4. 6K/6 meg ohms
28.75. Post 20p.

-20 to +22,111

MODEL TH-12
20,000 O.P.V. Overload pro-
tection. Slide switch selector.
0/023/2.5/10/ 50 / 250 / 1,000V
11.e. 0/10/501230/1,000V me.
0/50µA/25/230mA .1.e. 0/3K/
30K/300K/3 meg -20 to
+30dB.
14.97. Post 13p.

MODEL TE-800. 30,000
O.P.V. Mirror scale, overload
protection 0/0.6/3/13/60/300/
1,200V .1.c. 0/6/30/120/600/
1,200V a.c. 0/300A/6n1A/
60111A/300mA/600inA. 0/8K /
80K/800K/8, meg. ohm -20 to
+63dB. 16.97. Post 131,.

MODEL PL436
2060/V .1.e. Skil/X.
a.c. Mirror scale.
0-6/3/12/30 / 120 / 600V
d.c. 3/30/120/600V
ac. 50/600µA/60/
60001A. 10/100K/
1 Meg/I0 Mega.

-20 to +46411. 26.97. Post 12p.

TMK MODEL TW-50K 46
ranges, mirror scale, 50K /V
Lc 51( /V a.e. D.c.: Volts
0-123, 0.25, 1.23, 2-3, 5. 10, 25, 30,
125, 230, 300, 1,000V. .4.e.
Volts: 1.5, 3, 3, 10, 25, 30, 123,
250, 500, 1,000V. D.c. Current:
25, 50HA, 2.5, 3, 25, 30, 250,
500niA, 5, 10 amp. Resistance:
10K, 100K, I MEG, 10 MEG 111
Decibels: -20 to +81.5.111.
141.50. Post 171'.

MODEL
K228A
Taut band
suspension.
Overloml pro-
tection.
Polarity re-
versing switch.
30,000 O.P.V.
0/0.3 / 2.5 / 13 /
50/250/500/1,000/2,300V .1.c. 0/15/50/150/
300/1,000V ac. 0/50µ A /3/50 / 130/50011, A/
3.4 .1.c. 0/3K /300K /31111 -it. 18.95. Post 20p.

HIOKI MODEL YOOIC
100,000 O.P.V. Overload
protection. Mirror scale.
0-3/0-6/1-2/1-3/8/6/ I 2/30/60/
120/300/600/1.200V .1.c.
1.3/3/6/12/30/60/130/300/
600/1,200V a.c.
13/300A/3/6/30/60(150/300mA
6/12 amp. d.c. 2K/200K/
/1 Meg/20 Meg ohn, -20 to

+63,111./1340. Post 20p.

MODEL C-7080 EN
()taut tiin mirror scale.
20,000 O.P.V.
0/0-23/1/2 5/10/.30/250/
1,000/5,000V d .c. 0/2 5/10
/30/230/1,000/5,000V a.c.
0/304,4 / 1 /10/ 100/500mA /
10 amp. d.c. 0/2K/200K /
20 meg.
-20 to +30dB.
11345. Post 339.

04312 MULTIMETER
Extremely sturdy instrument
our general electrical .,

e67 O.P.V.
0/0.3/1.3/7.5/30/60/130/30o
600/900V d.c. and 75nIN
0/0.3/1.5/7.3/30/60/130/31),1
600/900V ac.
0/300pA/1.5/6/13/60/130
6001.1A/1.5/6 amp. d.c.
0/1-3/15/60/130/600MA/
1.5/6 amp. a.c. 0/2000/3k/30k O. 1c, uracy
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. 19.50. Post 25p.

FTC -401 TRANSISTOR TESTER
Full eapabilit les for mea-
suring A, It and ICO.
npo or pop. Equally adapt-
able for checking diodes.
Supplied complete with in-
structions, battery and leads.
1740. Post 2011.

Model S-100TRMDLTIMETER!TRANSISTOR
TESTER. 100,000 O.P.V.
mirror scale/overload protec-
t 0/0.12/0.6/3/ 12/30/ 120/
600V d.c. 0/6/30/120/600V a.c.

/ 12 / 600pA / 12 / 300mA / I2
asp. 11.c. 0/10 /1 ME0/100
MEG. -20 to +30dB. 0-01-2
MFG. Transistor tester
meastires Alpha, beta and
leo. Complete with batteries,
instructions and leads.
113.50. rot 23p.

MODEL 449A IN
CIRCUIT TRANSIS-
TOR TESTER
Checks true a.c beta
in/out. Checks lobo.
Cheeks diodes in/out.
Checks SCR, etc.

Iteta HI 10 - 500
LO 2-30

lobo 0.5000µA.
220/240X , op, rat ion. 61740. Post 23p.

HAMODEN HM720B
F.E.T. V.O.M.
Input impedance 10M0.
Ranges 0/0.25/1/2.5/10/50/
250/1,000V d.c. 0/2.5/10/30/
230/1,000V a.c. 0/23/IA/2.5/
23/250MA d.c. -20 to
+62.1B. 0/5k/30k/500k/
3M 0 /500M 0. 11445.
Post 36p.

MODEL L-66 PET
V.O.M.

Input impedance 10
meg ohms. 0/0-3/1.2/6/
30/120/600V d.c. 0/3/12/
60/120/600V a.c.0/120pA
/120mA d.c. 0/1K /1(10K/
10 nieg/100 meg ohms.
11547. Post 231,.

CI -5 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms in
electronic circuits VERT.
.AMP. Bandwidth 1031Hz.
Sensitivity at 100kHz
V RMS/nun. 0.1-25;
HON. AMP. Bandwidth
500k II n. Sensitivity at
100k Hz, V RMS/Inni.

0.3.23; Pre-set riggered sweep I-3,000psee.;
free running 20-200,00011z In nine ranges.
Calibrator pip . 2201nin x 360mni x
4301nin, 113-230V ay. operat ion.
189. Carr. paid.

TO -3 PORTABLE OSCILLOSCOPE

Him tube, Y amp. Sensitivity
0-1V p-p/CM. Bandwidth
1-3cps-1.3MHz. Input
imp. 2 meg 0 250 X amp.
sensitivity 0.9V. p-p/CM.
Bandwidth 1.3eps-800kHz.
Input inip. 2 nieg 0 20pF
Time base. 5 ranges 10cps-
300k Hz. Synchronisation.

Internal/external. 111 Mated scale 140mni
X 213nirn x 330 . Weight 13011. 220/
240X' me. Supplied brand new with hand-
book. 147.50. Carr. 50p.

RUSSIAN CI -16 DOUBLE BEAM
OSCILLOSCOPE

:,MHz Pass Band. Sep-
arate Y 1 and Y2
amplifiers. Rectangular
Sin X 4in C.R.T. Cali
brated triggered sweep
from 0.2p/see to 100
milli -sec per cm. Free
running time base 50
Hz-161Hz. Built-in
time base calibrator and
amplitude calibrator.
Supplied complete with
all accessories and instruction manual.
187. Carr. paid.

Ii011, and leads.

TE-16A Transistorised
Signal Generator. 5 ran-
ge.. 400kHz -30MHz. An
Inexpensive instrument
for the handyman.
Operates on liV battery.
Wide easy to read scale.
000k Hz modulat ion.
5;in X 5:in X 3iin.
Complete with instruc-
67417. Post 25p.

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

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Hanes R.
1 0 -11.1 meg 11 .

6 Ranges --1°0.
L.1 pH - 1 1 1

HENRYS 6 Ranges -2%. C.10pF =1 I I 0
inFd. 6 Ranges 2.. TURNS RATIO
1:1/1000-L11100. 6 flanges - 1%. Bridge
voltage at 1,000cps. Operated from 9V
100µA. Meter indication. Attractive 2 tone
metal ease. Size 7jin x Sin x 21n. 120.
Post 231,

MODEL TE15 GRID DIP
METER
Transistorised. Operates
as Orb! Dip. Oscillator.
Absorption Wave Meter
and Oscillating Detector.
Frequency range 440kHz-
280MHz in 6 coils. 300µA
meter. 9V battery opera-
tion. Size 180tom X 80nini
X 40 inn..
112.50. Post 20p.

BELCO AP -5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18-200,000 Hz:
Square 18-30,000
Hz. Output max.
+10dB (10 K ohms)
Operation internal
batteries. Attrac-
tive 2 -tone case
71in x Sin x 21n.
Price 11740. Carr.
17p.

MODEL MG -100
SINE SQUARE
WAVE AUDIO
GENERATOR
Range 19-220,000
Hz. Sine Wave
19 - 100,000Hz.
Square Wave. Out-
put Sine or Square

wave 10V. P. to P. Size 180min x 90mm x
90mm. Operation 220/240V a.c.
11740. Post 37p.

MODEL AT201
DECADE .

ATTENUATOR
Frequency range
0-200k Hz.
Attentiator0.111dB,
0-IdB step.
Impedance 600

ohms. Max. Input power 30dBm.
Size 180tuni x 90mn. x
112.50. Post 37p.

II

TE-65 VALVE VOLTMETER
28 ranges. D.c. volts
1.5-1,300V a.c. volts
1.5-1,500V. Resistance
up to 1,000 megohms.
200/240V r a.c. opera.
Hon. Complete with
probe and instructions.
21740. Post 30p.
Additional probes avail-
able, R.F. 22.12, H.V.
12.50.

MODEL 04311 SUB -STANDARD
MULTI -RANGE VOLT AMMETER

eteneit I vity 330 ohms/Volt
a.c. and d.c. Accuracy 0.5%
d.c. 1% a.c. Scale length

0/300/730µ.A/1-3/3/7.5/15/30/
73/150/300/730mA/1-5/3/7.5
amp. d.c. 0/3/7.3/15/30/75/130

/ 300/730mA / 1.5 / 3 / 7.5
amp. a.c. 0/75/150/300/
750mV/1.5/3/7-5-1530/
73/130/300/750V d.c. 0/
750mV/1.3/3/7-5/13/30/
75/150/300/750V a.c.
Automatic cut out. Sup-

plied complete with test leads, manual and
test certificates. 1A9. Post 50p.

G. W. SMITH
& CO. (RADIO) LTD.
Also see opposite page

and next two pages
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ILAMODEN 78.800
MULTITESTER
High sensitivity tester.
200,000 o.p.v. Overload
protection. Mirror scale.
Ranges: 0/006/0.3/3/30/
120/600/1,200V d.c., 0/3/
12/60/300/11,200V a.e.
0/ 6µA / 120mA /
600mA / 124 ti.e. 0/12A
a.c. -20 to +63dB. 0/
2k0 /200k 0 / 2M n / 200
!if 0. 61645. Post 30p.

KAMODEN HM -350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and D.C. current.
Amplification factor of
NPN. PNP, transistors,
diodes, SCR's, etc. 4' X
0- clear scale meter.
Operates from internal
batteries. Complete with
instruction., leads and
carrying handle. 612 50.
Post 3(1p.

HAMODEN HMG -500
SISTANCE TESTER
Range 0-1,0(01
Mephitis, 500 Volt.
Battery operated.
Wide range clear
meter dr x 4'.
Complete with de-
luxe carrying case,
batteries, instructions.
619.95. Post 30p.

INSULATION RE-

ARF-300 AF RF
SIGNAL GENERATOR
All transistorised, com-
pact, fully portable. AF
sine wave 18 Hz to 220
KHz. AF square wave
18 Hz to 100 KHz. Out-
put sine/square 10v.
P -P. RF 100 KHz to
200 MHz. Output Iv.
maximum. Operation
220/240v. AC. Complete
with instructions and
leads, 829.95. Post 30p.

HAND HELD 2 -WAY
WALKIE TALKIES
Industrial quality in robust metal cast
Battery operation. Volume and squelch
controls. Call button and press to talk
button. Telescopic aerial. Complete
carrying CAM,
2 channel L52.50 Pair.
300 trill, Post 50p.
3 channel L79.50 Pair.2 watt. Poet 50p.

(Note: Licence required for operation
in U.K.)

HOMER INTERCOMS
Ideal for home,
office, stores, fac-
tories, etc. Supplied
complete with bat
cerise, cable and
free instructions.

2 Station, 1297, 3 Station 15.25, Poet 15p.
4 Stalin 1662. Post 17P

EMI LOUDSPEAKERS
Model 350. 13in x 8in with
single tweeter/crossover, 20-
20,000Hz. 15W RMS. Available
o or 15 ohm:. 17.25 each.
Post 37p.
Model 450. 13in x Sin with twin
t wetter/crossover. 55-13,000Hz.
8W RMS. Available 8 or 15
ohms. £8.62 each. Post 25p.

SPECIAL OFFER!
STEREO
SPEAKERS
Matched pair of stereo
bookshelf speakers. De-
luxe teak veneered finish.
Size: 14;in x 9in X 7Iin.
8 ohms. SW RMS.
16W peak. Complete
with DIN lead. 11.2.95.
Carr. 30p.

EA.4I REVERBERATION
AMPLIFIER

Self contained,transistor-
ised, battery operated.
Simply plug in micro-
phone, guitar, etc., and
output into your ampli-
fier. Volume control,
depth of reverberation control. Beautiful
walnut cabinet. 71in x 3in X 41 n. 851/7.
Poet 159.

UN11.110
RECEIVER

4 Bands covering 550kHz-30MHe. BFO.
Built-in Speaker 220/240V a.c. Brand new
with instrnetions. 615.75. Carr. 37p.

1:IR-1A SOLID STATE COMMUNICATION
RECEIVER
4 Bands covering 350k Ilz-305111, FET.
S Meter. Variable IWO for BBB, Built-in
Speaker, Bandspread, Sensitivity Control.
220/240V a.c. or 12V d.c. 121in x41 in x Tin.
Brand new with instructions. 12.5. Carr. 37p.

SKY WOOD CX203 COMMUNICATION
RECEIVER

Solid stale. Coverage on 5 bands 200-420
kHz and 0.55 to 30MHz. Illuminated slide
rule dial. Bandspread. Aerial tuning. BFO,
A VC, ANL, "0" meter. AM/CW/0013. Inte-
grated speaker and phone socket. Operation
220/240V ac. or 12V d.c. Size 323 x 2613X 150
min. Complete with instructions and circuit.
632 50. Carr. 30p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

.gll-".- ---....
General coverageI)kH

k 11,3051H z. FET
. front end. 2 meth.

filters, product
detector, variable
111,0, noise limi-

t cr. S Meter, liamkpread. RF Gain. 15in X
Olin X Olin. 18lbs. 220/240V a.c. or 12V d.c.
Brand new with instructions. 150. Carr. 50p.

TRIO
9R59DS
COMMUNI-
CATION
RECEIVER
4 band cover-
ing 550kHz-
30MHz con-

tinuous and electrical bandspread on
10, 15. 20, 40 and 80 metres. 8 valve
plus 7 diode circuit. 4/8 ohm output and
phone jack. SSII.CW. ANL. Variable 13F0.
S meter. Sep. bandspread dial. IF frequency
433kHz. Audio output 1.3W. Variable RF
and AF gain controls 113/230V a.c. Size
-in x 13in x 10in with instruction manual.
949.50. Carr. paid.

HA -I0 STEREO
HEADPHONE
AMPLIFIER
All silicon trans-
istor amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9V
battery. Inputs 5MU/IflOMr. Output 50MW.
6597. Post 15p.

1021 STEREO
LISTENING
STATION
For balancing and
gain selection of
loudspeakers with
additional facility
for stereo headphone
switching. 2 gain

controls, speaker °mat slide switch, stereo
headphone sockets. Sin x 4in x 2}in. 12.25.
Post 15p.

MP7 MIXER PREAMPLIFIER
5 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. 91In X 5in X 31n.
Inputs Mies: 3 x 3nAt 50K: 2 x 3mV 600
ohm. Phono nieg. 455'.' 50K. Phono ceramic
100mV I meg. Output 230mV 100K.
18.97. Post 20p.

alarAWir
CAVE UP TO
33,1% OR MORE
SEND S.A.E. FOR FULL

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

FANTASTIC OFFER!
NIKKO
TRM50
STEREO
AMPLIFIER e -
17+17W r.rn.s. stereo amplifier with inputs for Magnetic and
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Outputs for
two pairs of stereo speakers and tape. Stereo headphone socket.
Full range of controls including tontiness control, scratch filter,
etc. Size 13in X Olin X SIM.

 Unrepeatable offer -limited stocks!

List price /.59.50
OUR PRICE

£3915
Carriage 50p

OUR
PRICE

NIKKO TRM 50
SYSTEM

NIKKO THM50 t7+
17W rues stereo amp-
lifier, Garrard AP76
plinth and cover,
Goldring (1800E cart-
ridge, pair of Linton 2
speakers and all leads.

L93.95 Carr. and
Ins. L1.50

OUR
PRICE

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
amplifier, Goldring
OL75, plinth, cover
and 0800 cartridge.
Pair of Leak 150
speakers and all
leads.

L109.95 Carr. and
Ins. II -50

TELETON SAC1206B
SYSTEM

TOO. S Alf2(11ili 14 -f -SW
amplifier 1.1SH MPhil. _
plinth and cover, -

Goldring (MO
cartridge, pair of
Apollo speakers
and all teals.
OUR
PRICE 151.50 Carr. and

Ins. SI.50

AUDIOTRONIC ACP-8
8 -TRACK CAR PLAYER

Attractive black and silver finish. I2V neg.
earth. Slider controls for volume, 'tone
and balance. Channel selector button with
red pilot lamp. Complete with speakers,
mounting brackets and instructions.

ONLY 112.50 P. & P. 40p.

AUDIOTRON IC ----
AC R3500
CAR RADIO
Manual tuning of Medium and Long waves.
12V pus. or neg. earth. Complete with
speaker, mounting brackets and instructions.

OUR PRICE £6.50 p. & P. 50p

AUDIOTRONIC ACR.
PUSH BUTTON

CAR RADIO
Push button tuning of one LW and five
MW stations of your choice. 12V Pos. or
Neg. earth. Complete with speaker, mounting
brackets and instructions.

OUR PRICE 18.95 P & P. 50p.

MONOTONE 6750
SYSTEM

Monotone AM/FM 4+4W
stereo tuner amplifier,
Garrard 2025 TIC, plinth
and cover, stereo
cartridge, pair ofmatching
speakers and all
leads.

OUR
PRICE £30.50 Carr. and

Ins. £1

WHARFEDALE
LINTON SYSTEM

Wharfedale Linton
Amplifier, Linton
Turntable, pair of
Linton 2 speakers and
all leads.

OUR L95.95 Carr. and
PRICE Ine. £1.25
LINTON RECEIVER SYSTEM £125. Carr.
and Ins. SI -50.

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 II 7+7W
amplifier. BSR MP60, plinth
and cover, Goldring
G800 cartridge, pair
of Apollo speakers
and all leads.
OUR 145.50PRICE Carr. and Dte. Li

B.S.R. TD8S 8 -TRACK

STEREO TAPE PLAYER DECK
Integrated preanips (output I25mV) to feed
into any stereo amplifier. Automatic and
manual programme selector. 4 pole syn-
chronous routine. 210/240V a.c.

OUR PRICE. L12.75 Carr. 50p.

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

Also see previous pages
and opposite page
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2 X Z30/Stereo 60/PZ5
21545. P. & P. 37p
2X Z30/Stereo 69/PZn
218.00. P. & P. 37p
2 X 250/Stereo 60/PZ8
22625. P. & P. 37p
Transformer for P7.8

12.97 extra
Active Filter Unit

!Ada extra
Pair of Q16 Speakers

11670 extra
Sinclair Project 605

120417. P. & P. 37p
All other Sinclair Products in stock: 2000
Stereo Amplifier, 222.95; 3000 Stereo Ampli-
fier. 128.95; 2000/3000 Stereo Tuner. 12895;
P. & P. 50p.

List Price
£298

OUR
IPRICE .80

P. & P. 10p.

TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER. SIZE
ONLY 6in % 4in x
24in. 3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most

amplifiers. Operates on 9V battery. Coverage
88-108MHz. Ready built ready for use. Fan-
tastic value for money. 15.95. Post 12p.
Stereo multiplex adaptors 24-97.

TE 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpads,
adjustable headband.
Magnetic, impedance
2,600 ohms.
11.97. Post 15p.

KOSS BARGAIN!
SP8XC STEREO
HEADPHONES
Extremely sensitive high
quality headphones.
Impedance 4-16 ohms.
10-15,000Hz. Soft
sponge ear cushions.
10ft coiled lead. Brand
new and boxed.
(List £950).

VIlk. 16.5013'0:P

BORDEN DHO-21 STEREO HEADPHONES
Wonderful value
and excellent per -
romance combined.
Adjustable head-
band. 8 ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug.
ONLY £2.87.
Post 12p.

TE-1036 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphones.
Foam rubber ear cups.
Adjustable head -band.
8 ohm impedance. 25-
18,000Hz. With lead and
stereo Jack plug. ONLY
11.97. Post 12p.

STEREO AMPLIFIERS

RA2I0 14 + S watt
RA310 15 + 15 watt
RA610 32 + 32 watt
RA810 40 + 40 watt
RAI210 60 + 60 watt

P. & P. 501, extra

AhtF111 STEREO RECEIVERS

RXISO 7; + 7jwatt
RXSOO 10 + 10 watt
R X400 20 + 20 watt

P. & P. 7314

£22.50
£34.95
151.95
172.95
189.95

288.95
246-50
/57.50

ROTEL
RA2I0 SYSTEM

rely pair
s

8 watt ampli-
fier, ROE MP60,

. plinth and cover,
('800 cartridge,air

t Afeerd:aLIT 130

speak ail

leads.

PRIDE E54.50 Carr5. FL Ins
11-2

ROTEL
RX ISO SYSTEM

MIPMEIR

OUR
E 06.50PRICE

AM/FM 7j + 7),
watt stereo tuner
amplifier, BSR
MP60, plinth and
cover, 0800, pair
of Denton 2 speak-
ers and all leads.

Carr. & Ins.
£1.25

L_

R11100
STEREO
PHONES

Soft leather ear cushions.
Impedance 8-16 ohm.
20-20,000Hz. 15ft coiled
lead. Brand new and
boxed.

OUR
PRICE E6.75

ROTH BARGAIN t..1

P.& P
30p

HOMER DH -08S DE -LUXE STEREO
HEADPHONES

Features unique mech-
anical way units and
fitted adjustable level,
controls. 8 ohm im-
pedance 20-20,000cps
Complete with spring
lead & stereo jack plug
£7.97. Post 12p

BH.001 HEAD
SET AND BOOM

MICROPHONE

Moving coil. Ideal for
language teaching, com-
munications. Headphone
imp. 16 ohms. Micro-
phone imp. 200 ohms.
14.62. Poet 15p.

AMAI BARGAINS

CASSETTE (I'. & P. 50p)
C835D Deck
CS35 Recorder
CS35/C888 Speakers
GXC40D Deck
(1)..740 Recorder
GXC40T Deck/Receirer
G XC45 Deck
(IXC46D Dolby Deck
GXC46 Recorder
GX(MOD Deck
(IXC65D Dolby Deck
CARTRIDGE (P. & P. 50p)
CR81 Deck with amps.
CROID Deck
CR81T Recorder/Receiver
CR9099 4 channel Recorder
CR80088 4 channel Recorder
TAPE (P. & P. 75p)
4000DS Deck
400008 Dust Cover
1721L Recorder
X5000 Recorder
7(2011) Deck
GX2201.1 Deck
GX221D Deck
GX280D Deck
6X370 Deck
TAPE/CASSETTE (1' ,s P. 7.50
OXBOW) Deck
TAPE/CARTRIDGE (P. & P. 75p
X1810D Deck
TAPE/CASSETTEMARTRIDGE
(P. & P. 75141
X200080 Recorder
MICROPHONES (P. & P. 50p)
ADM11 Dynamic (pair)
RECEIVERS (P & P. 75p1
AA6300 20 + 20 watt
AA8030 25 + 25 watt
AA8080 40 + 40 watt
AA8300 65 + 6.5 watt

£44.95
157.75
167.95
1.57.75
£87.95

£101.25
17845
£84.80
19675
£87.65
19840

1613.20
154.10
193.70

1114.25
194.95

159.95
13415

160.35
18240

1108.20
1123.95
1138-40
1196.50
6211.50

1144.50

1188.40

1180.75

67.50

11395
£84.50

£114.25
1150.50

DOLBY SYSTEM NOISE
REDUCTION UNIT

2111"WO

Improves the performance of cassette and
seini-professional recorders. Reduces tape hiss
by 3dB at 600Hz, 6,11i at 120011z and 10411
for all frequencies above 3000Hz. Controls for
input levels and noise reduction on record and
replay. 2 meters for Dolby level. Off tape
monitoring. Frequency response: 20Hz to
15kHz+ 1,111 19kIlz-35d13. Size 151in x
911) x 31 in. A.c. 200/250V.
OUR E3250PRICE Carr, 50p.

AUDIOTRONIC
LOW NOISE
TAPE CASSETTES
Top HI-Fi quality
in library cases.
Type 5 10

C60 11.29 1243
C90 1145 1862
CI20 12.29 £4.48

P. Sr P. Post
1514 Free

Tape Head Cleaner 30p each

23
115.99
18.59

110.63
Post
Free

AUDIOTRONIC 8 -TRACE BLANK
TAPE CARTRIDGES

Type 1 5 10

40M 75p 13.50 1850
80M 99e 14.70 28.90

P. & P. 514 Post free

SPECIAL OFFER OF
NEAT EQUIPMENT

Identical specification to Neat 030 static
balance arm but two-tone chrome and
black finish. Complete with head shell,
pick up rest and plug-in phono leads. Brand
new and fully guaranteed.
OUR PRICE 17.50 P. & P. 23p
Neat 030B Ann, 18.40. P. & P. 25p.
Neat V70 Cartridge (original pack), 1815.
Neat V70 Cartridge (bulk pack), 11-50.
Neat 1770E Cartridge, 18.35.
Neat V60MH Cartridge, 1815.
(P. & P. 120 extra on last four items).

RECORD DECKS
Carriage and Packing 51114
BBR McDONALD
C114 Mini 1895
C129 Mono 15.50
C137 27.00
510/TPD I 11895
610 19.90
610/TPDI 114.85
710 11620
610 19850
710/810 Plinth
and Cover 1,835
MP60 17435
A1P60/6800 110.25
MP60/TPDI 612.60
MP60/TPD2 111.25
H T70 11697
HT711/0800 113.60
HT70/TPD I 21895

CONNOISSEUR
111)1 Kit 58-65
B DI Chase is 110.75
BD1/SAU2/
Plinth/Corer 126.15
11112/8AU2/
Chassis 121-15
111)2/8A1'2/
Plinth/Cover 226.75

THORENS
TI)125/11
TD123AB/II
TX25
TD150A/II
TDI60C

152.15
178.55

£5.60
629.25
143.95

GARRARD
2025 T/(' Stereo

16,40
SP25 III 18.50
SP25 III/Acos

OP104
Ceramic £8.50

SP25/M77.6 113.90
.1 P76 115.55
SL651I £11.15
SL726 £17.75
SL956 12825
401 123.50
ZERO 100A £30.30
ZERO 100S 197.95

GOLDRING
C99
(1101P/C
GL69/2
GL72
DL72/P
Plinth 69/72
LID 72
GL75
(11,75P
Plinth 77
LID 75
(I L85P/t 

11885
11885
11575
117.85
12820
was
1.270

12875
52630
1855
12.97

149.50

PLINTHS AND COVERS
Carriage and Packing 5014
Budget 8P25, etc.
Budget AP76/Zero 1008
Budget BSR
ONE 2000 System

12-95
£8.95
£2.95

12640

RECORD DECK PACKAGES
arriage an, Pack-

ing 75p.
Complete units with
stereo cartridge
ready wired in
plinth with cover.
GARRARD
2025 TC/9TAHCD
8/.45 III/0800
SP25 III/M44E
SP25 111/M44.7
SP25 111/115517
SP25 III Module/M75.6
A P76/0900
AP76/G800E
A P76/5144E
AP76/M55E
A P76/M75ED
AP76/M75EJ
A P76 Module/M75-6
AMIE Module/5175-6
ZERO 1008 MNItileiMICIE
BSR McDONALD
210/f4C7M 16.85
5IP00/6800 115-50
MP60/TPD1/11800 £15.10
HP60/3144.7 £16.75
11T70/TPD1/11/100 11860

GOLDRING
0L75/0800 £34.10
GI:75/0800E 13675
GOODMANS
TD100/0800 Teak £42.95
T DI00/(1800 White 544.75

LEAK
Delta/M73-6 143.95

PHILIPS
GA10.40P200 113.80
GA160/GP200 Teak /20 00
GA212/GP400 145.25
GA308/0P400 Teak £2230
PIONEER
PL121) (less cartridge)
PLI5C (less cartridge)
P1.4111 (less cartridge)
1'1,50 (less cartridge)
1.1 61
PLA35
WHARFEDALE
Linton/5144-7

110.65
115115
117.25
£18.75
1184,5
118.99
128.95
£25.95
/24.95
£28.25
131.70
12745
12695
13040
141.85

132.50
145-35

1104.75
199-90

£112.99
£7545

163.70

V.A.T
INFORMATION

All prices quoted are subject to
10% Value Added Tax.
This must be added to the total
value of goods ordered (Including
postage/carriage).

CREDIT TERMS FOR CALLERS
ACCESS & BARCLAYCARD WELCOME

Note: All items correct at time of printing
but subject to change without notice.

E. & 0, E.

G.W.SMITH & CO (Radio) LTD
10 TOTTENHAM CT. RD. LONDON, W.1
27 TOTTENHAM CT. RD. LONDON. W.1
257/258 TOTTENHAM CT. RD. LONDON, W.1
3 LISLE STREET, LONDON. W.C.2

Personal Callers Welcome -All Branches Open 9-6 Mon. to Sat. 34 LISLE STREET, LONDON. W.C.2
311 EDGWARE ROAD, LONDON, W.2

Tel, 01-637 223 2
Tel: 01-638 3715
Tel: 01-580 0670
Tel: 01-437 8204
TM 01-437 915 5
Tat 01-262 0387

All Mail OrWr to -
11.12, Paddington Groan.

London. W.2
Tel: 01-262 6662
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ELECTROKI
Now available from one company are kits for many of the
articles published in the Electronics, Radio and TV Journals.
Examples of our range are:

SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971), £9.50.
This kit includes all the parts for the assembly of this popular
and reliable system. The hardware and the construction data
are included.

DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit con-
sists of resistors, rectifiers, thyristor and tag board as specified
in the article, price £1.15. Kit with M.K. box, switch and plate
included, £2.30.

ELECTRONIC PIANO (P.E. Sept. 1972). We can supply the
various sections for this article in kit form:

Power Supply, £1360, including all semiconductors, resistors, 
capacitors, transformer, heat sink and hardware less P.C.B.

Preamp and Tremelo, £320, complete with switches, hard-
ware and electronic components, less P.C.B.

Main Amp., £4.20, complete with IC -12, electronic components
and P.C.B.

13 Pitch Boards, £3950. Kit contains all the resistors,
capacitors and semiconductors as published, but not the
P.C.B.'s or the inductor.

LIGHT DIMMER. Kit contains all parts including circuit and
construction data, 480 watts, fully suppressed. Price £2.10.

MUSIC MAKER ELECTRONIC ORGAN (P.W. Nov. 1972).
Complete kit £4.40 or kit less resistors, P.C.B. and plastic box,
£2.80. Stylus not supplied.

MIGHTY MIDGET (P.W. Jan. 1973). Kit contains all parts,
less the battery, box and knob, £2.25.

TRIFFID RADIO (P.E. Feb. 1973). Kit includes all parts
listed, less "tuning coil" and "miscellaneous components",
£4.95. Ferrite rod and wire optional extra at 50p. P.C.B.
optional extra at 65p.

We shall be offering kits for most articles published in the
popular electronics magazines and will be pleased to quote
prices.

Use Access here

Send for details of kits available (please enclose S.A.E.).
All kits sent POST FREE within the limits of the U.K.
Please note. We reserve the right to withdraw kits without
prior notification.
Please note, prices shown do not allow for V.A.T. Please add
10",, to your order.

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01-286 0011
Mon. -Fri. 9.30-5.30 Thurs. 9.30-6.30

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

EASY -TO -USE
DISPENSERS

L.
Size 5
Savbit alloy

18 swg, 18p
(illustrated).
Size 19A
60/40 alloy

4116
18 swg, 18p
Size 15

60/40 alloy
z-:.--,:..-:
':,--, 22 swg, 22p

IDEAL FOR HOME
CONSTRUCTORS
Size 1 cartons in 40/60, 60/40

and Savbit alloys
in 7 gauges 25p

Size 12
for Service
Engineers and
Electricians.
75ft of 18 swg
Savbit alloy. 75p

ra:tir
di BIB WIRE STRIPPER AND CUTTER

Deluxe Model 9 Automatic opening spring,
locking catch, plastic -covered handles. Case

--._ hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 75pi

Prices shown are recommended retail. excluding VAT
from Electrical and Hardware Shops. if unobtainable, send 10p p&p direct it

Multicore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

ONLY

g220
Pa Plop

AMAZING MINIDRILL

FOR
PRECISION
MODELWORK

+ 6 TOOLS

Indispensable for precision
drilling, grinding, polishing.
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4i volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) £5.44
P.P. 131).
De Luxe Professional Kit
with 17 tools 1.8.41 p.p.
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO
Dept. PESD, Nailsea, Bristol BS19 2LP

STEREO IC DECODER
HIGH PERFORMANCE PHASE LOCKED LOOP (as in 'W.W.' July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY
Specn. Separation: 40d8 50Hz- 15kHz. Distortion: 0.3". liP level:
560mV rms. OM level: AlEISmV rms per channel. Input impedance: 50k.
Power requirements: 8-12V a 16mA. Will drive up to 75mA stereo
'on' lamp or LED.
KIT COMPRISES FIBREGLASS PCB
(Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. and
Instructions. Only 13.50 post free.
LIGHT EMITTING DIODE (Red)
Suitable as stereo 'on' indicator:, For above with panel mounting clip
and instructions. Only 35p F p.p.
MCI3IOP only E277 -I P.P. 6p
14 PIN DIL SOCKETS. 16p each.

SPECIAL OFFER
1N4002 100V IA RECT. DIODES. Full Specification Devices. ONLY 6p each

V.A.T. at 10% from April 1st must be added to all prices.

Fi-Comp Electronics
BURTON ROAD, EGGINTON, DERBY DE6 6GY
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(*All prices include V.A.T.)
YES, "YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then-now get the

tic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It's the radio perfectionist's
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem like
a "crystal set"! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
only C19 -47-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value with
E80 radios! 'Send quickly, after receiving goods test 7 days,
refund if not delighted. Or call. Elegant black & chrome
finish facia, set in fabulous Cabinet built case-constructed of
fine Russian hardwood in beautiful Teak V finish-
prevents vibration, ensures purer & sweeter tone than ever!
Volume controlled from a whisper to a roar that would fill a hall!
Much wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indicator for
ultra perfect tuning sensitivity! Yes, the Russians have sur-
passed themselves, proving again their fantastic ability in the field of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications.
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to c the four corners of the earth during 24 hours a day
including all normal transmissions. VHF, FM/USW, AM:LW,
MW, SW, gets, locally, local & new stations not yet operation-
al, and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on expensive
T. V.'s!). Every waveband clicks into position giving incredible
ease of station tuning! Genuine push-pull output! ON/OFF volume
and separate Treble and Bass tone controls for utter perfection of
reproduction and tone! Press -button dial illumination! Take
it anywhere-runs economically on standard batteries (obtainable
everywhere) or direct through battery eliminator from 220/240V AC
mains supply. Internal ferrite rod aerial plus built-in "rotatable"
telescopic aerial extending to 39in approx. It's also a fabulous
CAR RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE 14in 10kin

4fin overall approx. Magnificently designed, made to give
years of perfect service. (U.K. service facilities & spares available
for years & years to come, if ever necessary!). With WRITTEN
GUARANTEE, manual with simple operating instructions & circuit
diagram. ONLY L19.47 (with mains/battery eliminator CI.62
extra). BOX, POST, ETC. 55p. *BUT WAIT, for only 50p
extra you get the sensational "COMPUTERISED" WORLD
TUNING GUIDE (it enables you to time, pinpoint & get trans-
missions the whole world over-even a child can do it in a flash-
it even lets you know when to tune into the U.K. when abroad.
NO GUESSING! NO MESSING!) PLUS Standard longlife'
batteries PLUS ultra sensitive earphone for personal listen.
ing. (Sorry-We cannot change these new radios for any earlier
model purchased.) Send quickly to Uxbridge Road address, or
call at either Store. But HURRY! SHOPERTUNITIES SAVE
YOU EEC s.

THOISIIIS of MILES ILDICED to INCHES?
1973 RUSSIAN RADIO TECHNOLOGY

SHRINKS THE WORLD!*COMPUTERISED?

BRANDNEw ASTRAD 17T-S'FANAS111, \ FABULOUS
N ORTABLE RADIO &COMMUN(CATIONS

RECEIVER WDRLD WIDE

agltsp,

SHRUNK TO ONLY,1610x4h
inches approx9

28 AND DIODEDIODES

S_!

WAVEBANDS:
STANDARD LONG and MEDIUM

5SHORT WAVEBANDS

R h 1. s- ULTRA SHORT WAVES

V.H.F. mf.i."Jtr)
BOX

E194.7"s55P
ETz

MAINS/BATTERY
EUMINATOR £162 extra

indicator
"MAGIC EYrtuning k
level

I

-k m _
-

YOU :roc
FIRST TI f EVER!

*NOW AVAILABLE WITH

fabulouitOMPUTERISED*
WORLD TUNING GUIDE!
NO MORE GUESSWORK -
I NSTANT DATA at youriingertips -
enablesyouto TUNE IN A FLASH to

transmissions the world over!

SAVE i21.60 NOW.
Bar SOLID STATE

BATTERY/MAINS AC

Combined
AMIN

RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

This equipment's got

EVERYTHING!

RECO-- E. £44

#1901/4;c?Eif2240RETAIL:R

(All prices include V.A.T.)
Shopertunities "thunder" ahead with an offer that's FANTASTIC (even
by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM/FM
Radio AND C Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord.)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY [44! . WE OFFER AT ALMOST HALF PRICE!
Wonderful features: * Press -button Keyboard Control Panel or I
MASTER SWITCH CONTROL! * "MAGIC EYE" Visual Battery
check/recording level indicator or built-in automatic Leveller! * Sepa-
rate ON/OFF and HI -LO volume controls! * Heavy duty built-in
speaker! * Earphone (for personal listening or "monitoring") and extension
speaker sockets!* Remote control microphone! * Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60.
90 or I20 -minute Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of cone, in-
credible station selection. Unique rotating Station Selector Dial-gets, locally,
city and regional stations in every part of the country, plus B.B.C. National, VHF.
Picks up dozens of foreign stations. Fabulous in your car! You could pay C C

more for a Car Radio or Car Cassette player ALONE! L22.40, arr. etc., 39p.
Complete with simple instructions, remote control microphone with
on/off switch and microphone stand. WITH WRITTEN GUARANTEE.
Send quickly, after receiving goods, test 7 days. refund if not delighted. Or call.
BON US OFFER: Batteries and Cassette Tape 28p extra if required.

IfielplwEAffcE
AC/DLCWAN NE BATTERY/MAINS

ssette
TAPE

RECORDER
& PLAYER
With remote

control

microphone.

FIRST

CLASS

MAKERS

WE COULD
CHARGE DF)TO

-
£26'97!

Arnie
j, POST ETC.

(All prices include V.A.T.)
THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring is to you for ONLY C1249! Due to our cut price we
cannot name first-class makers-but rest assured you're getting one of the
BEST! Expensive "PIANO KEYBOARD" CONTROL PANEL (or latest
MASTER SWITCH I) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just "slap -in" a cassette and off you
go! (Takes 30, 60, or 90 minute scardard cassette tapes obtainable every-
where). Annexing performance!ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Completely self contained- d anywhere, indoors
or out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. Size 9lin Sin 2}in approx. Design
can vary slightly. With carry handle. WRITTEN GUARANTEE and full instruc-
tions. (Recommended selling price C2697!) OUR PRICE ONLY LI1.76, post,
etc. 34p. Send quickly, after receiving goods test 7 days-refund if not
delighted.
r0-rdcrb7post to UxbridgeRoadajlress or call at either score. - 11
I Bargains galore at both stores.-(COMMERCIAL TRAVELLERS PLEASE I
LNOTE: Merchandising office at Holborn Store.)- - _J

Dept. PE/28, 164 U XBRIDGE RD. (facing Shepherds Bush Green).
LONDON W12 8AQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.SHOPERTUNITIES LTD.
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWIG 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

apress Postage I p per transistor, over ten post free
INTEGRATED CIRCUITS Sp + I p each added
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Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors  Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
All orders subject to V.A.T. at 10°,, rate. This must be added to

the total order including postage.

QUALITY COMPONENTS BUDGET PRICES

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three -channel unit from a kit which contains all com-
ponents needed to produce a reliable and entertaining display. Takes its
drive from the speaker terminals of a record player, tape recorder or
portable radio. Will provide a brilliant 2kW of light, using normal
240 volt coloured lamps. Price per kit L9.45

HALF PRICE CABINET OFFER
As a special introductory offer, one of the metal cabinets described below
will be supplied with each kit at the additional price of only 70p. At this
fantastic give-away price, stocks of cabinets are certain to disappear fast,
so send your order today to avoid being disappointed. Please note that
this special offer is not available separately.

illt
METAL CABINETS

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

Approximate size in inches Price
I w d
8 6 3 L145

II 6} 3 £185
Other sizes to special order. Please send S.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5 volt, MVR 12 volt, MVR
IS volt. All priced at [1.50

CONTACT FLUID PEN
Contains a special oil which cleans and lubricates contacts and bearings.
Helps to eliminate arcing. Supplied in a snorkel dispenser with pocket
clip. Price each 55p

Our CATALOGUE, priced at 25p post free, shows the majority of the
R.S. range of professional components. Most of these are available by
return of post.

All orders over 50p POST FREE. S.A.E. with all queries please.

CELECTRON-E
P.O. Box No. I, Llantwit Major, Glamorgan, Wales, CF6 9YN

Stereo radio from
your existing tuned.

A complete set of parts
from Jermyn to build a stereo
decoder module that will con-
vert your existing mono tuner
for stereo reception whilst
maintaining a high standard
of reproduction.

The distortion is very low
(typically 0.3% at 560 mV
RMS composite input signal)
with 40dB channel separa-
tion.

The stereo switching is
automatic and there is a light
emitting diode which acts as
a stereo beacon.

The kit requires no coil
and there are no alignment
problems.

Fitting. The module requires a 10-16 volt power supply which can
normally be tapped off the existing tuner. The signal input is taken
off before the de -emphasis circuit which in practice means discon-
necti ng one, or at the most. two capacitors. Any radio engi neer will be
able to spot these capacitors, but if you're really stuck send the cir-
cuit with a SAE to us and one of our engineers will indicate the output
point. (This is the full extent of our involvement. no hardware please).

Of course, if you have a modern mono tuner with a multiplex out-
put our module simply plugs in.

The outputs go via a screened twin cable to the tuner inputs of
your stereo amplifier.

And the cost? £4.90 for the Kit with 100%tested integrated circuit.
Also available assembled and aligned. checked and ready for use

at £6.90 (includes 12 month guarantee). Beat that!
To Jermyn Industries Please rush me Kit(s), made up Stereo decoders.
es Vestry Estate I enclose cheque/postal order for £
Sevenoaks Name
Kent

LBlock Capitals Please Address

CAUTION
MAX VOLTS: lord<

LAMP CURRENT: 75 and

0 0 0 0 0 0 0 05?.2FI9 43
0 0 0 0 0 0 0 0
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FOR A.K.G. HIGH QUALITY MICROPHONES

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

New versions
using 3A
"Plastic Power"
Driver Transistors
now available

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

SA25 22.95 carr.
free

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

SA35 24.45
35 WATTS R.M.S. 7 transistors, 7 diodes

SA100 £10.90

carr.
free

100 WATTS R.M.S. 11 transistors, 6 diodes

carr.
free

ALL THREE MODULES HAVE OPEN AND SHORT
CIRCUIT PROTECTION,
AGAINST OVER -DISSIPATION AND FAULTY IN-
DUCTIVE LOADS.

ONLY ADVANCED DESIGN TECHNIQUES MAKE
THESE EXTRAORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response
Distortion
Loads
Quiescent current
Noise
Supply voltage

20 40,000Hz I dB
0.2% at !kHz
4 to 16 ohms
15mA
Better than - 75dB
25 45V, SA25/35
40 70V, SAI 00
44in 4in I in (SAI00)
4in Sin lin (SA25, SA35)

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

POWER SUPPLIES FOR THE SA25/35 and SA100
AUDIO MODULES

PU45 Unstabilised supply for 2 SA25/35's, L4.90.
PU70 Unstabilised supply for one or two SA100's,

E7.75, carr. 40p
PS45 Stabilised module for 2 SA25's or two SA35's,

E3.50, carr. free
MT4S Transformer for above, heavy duty, E2-85,

carr. 20p
MT30 Transformer for unstabilised supply complete

with rectifier diodes mounted L3-50, carr 20p
PS70 Stabilised supply module for one or two

SA100's, E4-90, carr. free
MT70 Transformer for PS70, L4.90, carr. 40p

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

AND ARE SUPPLIED FULLY TESTED

CALLERS AND MAIL
ORDER:
327-331 Whitehorse Road
W. Croydon, Surrey CRO 2HS
Tel. 01-684 6385

120 WATT HEAVY DUTY MODULE
Featuring a rugged class A driver stage. this module will run
from all our mixers etc., and most other makes of mixer, It
delivers 120W into an eight ohm load and employs 4 TO3
can (115W) output transistors.
SPECIFICATION
Power output 120W into 8 ohms
Freq. response 20-20,000Hz i 2dB
Input sensitivity 200mV into 10K
Construction Fibreglass board
Size Bin 4in 4in (5in with supply)
Low distortion parallel push-pull output stage. NEW: 160 Watt version 8 supply L27.90

E13.90 20p carr. or with
supply E18.95 40p carr.

SINGLE CHANNEL SOUND/LIGHT CONVERTER
This compact and reliable unit operates from amplifiers with
outputs from 5-100W. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.

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

THREE CHANNEL SOUND TO LIGHT UNIT -

WON .

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

£ ?r.Orp
split leads, etc. Supplied in tough steel case for free -mounting 19'75or panel fixing. Fully guaranteed.

MONO VERSION E6.50, carr. 20p
(As illustrated below. S.A.E. details. 9V operation)
OUTPUTS UP TO I V RMS

£1 5' 80 ;trpr
SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit is mains operated and measures 174in 3in
4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck

fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains on/off. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.
(N.B.-Stereo only has mic. input.)

COMPLETE AMPLIFIERS
THE CSE 100. E3490 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever,
delivering speech and music powers of up to 100W
R.M.S. and continuous signal outputs of 70W.
Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups, D.J's, etc.

The SAXON 100. E48.50, care. free.
With an R.M.S. output of 120W speech and music,
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a
unit offering quality and reliability at low cost.

LOUDSPEAKERS British made bargains!!!
I2in 25W 8/15 ohms C5-95, carr. 30p. ISin SOW 8/15 ohm,
414.SO. carr. 50p. I2in 40W 15,000 gauss magnet system
8/15 ohm, E11 -SO. carr. 40p.
A.K.G. MICROPHONES suitable for disco, group or general P.A. use
DI I DHL ideal disco mike, only £945 (r.r.p. CI!).

ALL PRICES SUBJECT TO
VAT AT STANDARD RATE

CALLERS ONLY.
OUR NEW DISTRIBUTORS
CIRCLE SOUND
328-330 The Banks
Rochester.
Medway 404199

BUSINESS
HOURS:
9.30 a, m. to
5.30 p.m.

600W 3 colour light boxes,
smart rexine finish.215 carr.

free

SEND S.A.E. FOR
OUR A.K.G. PRICE
LIST. DISCOUNTS
ON ALL MICS.

TERMS OF BUSINESS: C.W.O. or
C.O.D. (35p extra). All cash in regd.
envelopes please! Telephone orders
CO our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED
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CRESCENTRADIO LTO

0 & 40 MATES ROAD, LONDON Nil 611 us 3206
LOW VOLTAGE

AMPLIFIER
a transistor amplifier complete
with volume control, is suitable
for 9V d.c. and ax.
Will give about I W at 8 ohm
output.
With high IMP input this ampli-
fier will work . a record
player, baby alarm. etc..
amplifier.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the :ix. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require. 6, 7: or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
22in 2I1n 3110. Our Price
2275 plus 101) P. & P. Same
model suitably wired for the
Philips Cassette 38 plus 10p P. & P.

MAIL ORDER
DEPT.
No. I I

MATES RD.
LONDON

N22
6T1

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
DIGITAL CLOCK KIT

24 -hr. RIM ig. clock kit.
We supply: a complete set
of components; a complete
set of easy to follow

instructions; printed circuits made to
make construction as simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the componenta. 68V40 + 30p P. A P.
Please send S.A.E. if you require more
information.

AL20 S WATT AUDIO AMPLIFIER
A low coat high quality 5 watt audio
amplifier designed for use in stereo
eyetents, record players and other audio
equipment.
Supply Voltage - 9 to 30 volts.
Frequency w 50 to 25 kHz.
Overall Size w 3in x 2:in x 1 in approx.
Full technical data and diagrams with each module.
All guaranteed and a bargain at 62.03 Plus 3p P. & P

V.A.T. MINIATURE RELAYProm let April, 1978, will you
Please include on your Total (1/006 6 volt 7 okra.
plus Postage and Packing) Talus Single Pole Changeover se 40p
Added Tan al the Standard Staled plus op P. a P.
Rate. Approx. else - Ilin x lin x I in.

5.0. BROWN "DIPLOMAT" MONO/
STEREO HEADSET. Finest quality
British nude Lightweight
Headphones. Incorporate
ceramic piezo electr le
transducers. Spreifi
nelion:-Frequency
20-17,500 CPS. limn:stance Pre-
dominantly capacitive, at )00IM FD
per earpiece can be regarded . 150K
at lkcs. Weight- 35oz. (98 grains).
Please include 10p Per tel P.P.
A Bargain at L1.50 each set.

TRI-VOLT CAR SUPPLY
Enables you to work your Tran inter Radio, Amplifier
or Cassette, etc. from the 12 volt ar supply. Positive or
negative earth. Approx. site w 2in. X 31i0. x Iiin.
This converter supplies 6, 7; or volts and is transistor
regulated. A real money saving device for 1240 plus
10p P. & P.

MINI LOUDSPEAKERS
in 8 ohm, 50p: 2; in 80 ohm, 50p;

2; in 40 ohm, 50p. Please include
5p P. h P. on each L.S.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 3 Section

Extended Length 100cm
Length under Fender 40cn)
Cable Length 120cm

Supplied complete with Fixing
Bracket and sg,,, plus 23p

E6'ControlSwitch. L' / 3 P. & P.

MAINS TRANSFORMER
Fused Primary 240V. Secondary 220V
S.of 50mA. 6.3V is: 1A. This trans-
former Is made to a very
high standard and is a
small else 2in X 2)in
X 2$in. Sillp plus 15p
P. & P.

PI*
CRESCENT CASSETTES

Top quality cassettes at unbeatable prices (complete with
standard storage case): COO Up, C90 $8p, C120 42p plus
op P. & P.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Base- 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
300W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
E18.50 plus 38p P. & P.

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

"aticamerr" 100 WATT LILL ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the three modules for you to build this Disco-Oroup-P.A
amplifier Into the cabinet of your choice.
* THE POWER AMP MODULE TP100W
170W FAIL.. eq. wave 300W Instantaneous peak into 8 ohm (60W
into 16 ohm). 214.28 care. 45p
* THE PRE -AMP MODULE
Four control pre -amp, Vol, Base, Treble. Middle controls. Designed
to drive most amplifiers using F.E.T. first stage. I8416 carr. 25p
* THE POWER SUPPLY MODULE P5100
Is supplied complete with the mains transformer. 60416 carr. 50p
Complete fixing instruction. are supplied and no technical
knowledge le required to connect the three ready wired modules.
A fantastic bargain. If you purchase all three modules. 125 are. 75p
Send S.A.E. for further details on this or our ready built amplifiers.

EMI LOUDSPEAKER 450
IOW 13in yin ; two 2.2iin
tweeter. and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.

L3.75 plus 38p P. & P. each.

Tin X 4in LOUDSPEAKER
A top quality
speaker ideal where
small size is import
ant. Manufactured
by E.M.I. fora well-
known hi -ti set
maker. Size: 7in x

4in. Impedance: 8 ohms. Flux:
88,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: 11.60. Free
postage on this it,,,,.

NNE

DISCOUNT

PRICES

Newest, neatest
system ever
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 2Iins
2/ins). CI.25 DOZEN.
DOUBLE UNITS (2D) (Sins 41ins
2/ins). 1110 DOZEN.
TREBLE (3D) 1120 for 8.
DOUBLE TREBLE 2 drawers, in one outer
we (6D2), 1325 for 8, EXTRA LARGE
SIZE (6D1) 13.10 for 8.

PLUS QUANTITY DISCOUNTS!
Orders ai and over DEDUCT 5% in the C
Orders CIO and over DEDUCT 7f% in the
Orders £20 and over DEDUCT 10% in the L

PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under CS. Orders CIO and over,
puking/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

Please add V.A.T. to total remittance

!VOMIT (Dept. PE5) 124 Cricklewood
Broadway, London, N.W.2
Tel. 01-450 4844

WORLD RADIO
TV HANDBOOK 1973
A complete Directory of International

Radio and TV E314

SOLID STATE PROJECTS FOR THE
EXPERIMENTER by W. Green. (130.
ADVANCED RADIO CONTROL by
E. L. Safford Jr. L110.
TEN-MINUTE TEST TECHNIQUE FOR
ELECTRONICS SERVICING by E. C.
Carlson EI10.
BEGINNER'S GUIDE TO RADIO CON-
TROL by R. H. Warring. 1140.
SERVICING WITH THE OSCILLO-
SCOPE by Gordon 1. King. 1142.
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Muliard. 21.92.

110 INTEGRATED CIRCUIT PROJECTS
FOR THE HOME CONSTRUCTOR by
R. M. Marston. [1.30.
ELECTRONICS POCKET BOOK by
J. P. Hawker. 1140.
COLOUR TV WITH PARTICULAR
REFERENCE TO THE PAL SYSTEM by
G. N. Patchett. L3.10.
RADIO DATA REFERENCE BOOK by
G. R. Jessup. 1112.
DIGITAL LOGIC BASIC THEORY AND
PRACTICE by 1. H. Smith. 1140.

ALL PRICES INCLUDE POSTAGE

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01.723 4185
Closed Saturday I p.m.

Vary the strength
of your lighting with a

111011ITCH

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

600 Watt -13.52. Kit Form EI97
300 Watt -12.97. Kit Form E2.42

All plus 10p post and packing
Prices include V.A.T.
Please send C.W.O. to:

DEXTER & COMPANY
I ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH Tel. 0244-23883
As supplied to H.M. Government Departments,

hospitals, local authorities, etc.
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IRON XI.25 PASETE PDR's 1 Thermistors Potentiometers Capacitors
The I.C. Radio in a TO18 can. Supplied
complete with data sheet No. 10 which
contains specification, circuit and details
and prices of oomponents such as ferrite
rods, compression trimmers etc.

Sockets
OuaLin line or lis.2ap (Quill. 14 and 16 pin

Our Price 1p per pin

A158 75p GL23 Cl 00 VA1005
CZ1 15p R53 E132 VA1026
CZ4 13p R54 £146 VA1033
CZ13A 13p VA1040
E298 ED/A258 lip VA1053
E298 72/06 lip VA1055S
G116 El VA1034

15p
13p
13p
10p
10p
10p
10p

Slider Pots
Single Dual log

10K 10+ 101( or
25K 25 f 25K lin
50K 50 + 50K
I001( 100 -7 100K

Ott 50p

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(Postage 5P)

Knobs
10p.

Diodes & Rectifiers
AA119 9p BA156 15p BY176 El 50
AA120 Op 8A243 56p BY1 82 El 50
AA129 9p DA47 10p BY250 23p
BA102 25p 0A79 9p N4001 6p
B4115 17p 0A90 7p N4002 7p
BA130 10p 0A91 7p N4003 8p
BA145 20p 0A200 10p N4004 8p
BA148 20p BY100 15p N4005 10p
BA154 13p BY126 15p N4006 12p
BA155 14p BY127 15p N4007 15p

Fil
chassis fully
transistorised
9 volt
operation.
OUR PRICE
ass

Matching stereo decode, LI al
Ask for modes list No. 11

Resistors
i watt 5% Carbon Film - low noise
Hi -Stabs
All E24 values tp each plus p. & p. 7p for up
to 50 Resistors and a further 2p for each
additional 50. Deduct 331% for 100 of one
type or 25% for mixed orders over Et in value

1 W 10% Carbon Composition 3p each
2 W 10% Carbon Composition Bp each
21 W 5% Wire wound 9p @etch
5 W Wire wound Sp each

10 W Wire wound 10p each
plus p & p. 7p for up to 25 resistors plus 1p
for each additional 25.

3 W11
Audio
Amplifier

Our Price inc. handbook
L2 M

10 + less 15%
25+ less 25%
100+ less 331%

Watt
Au io
Amplifier

Our Price L3.1111
Less quantity dimwit.

SG 5
EA1 000

51(11 50K 11 5001(11
tOKD - loom 1M13
251(0 250K0 2M
log or lin less switch (& 1 KIl lin)
log or lin with switch
duel less switch
dual with switch 10K. 100K & 1M
log only
106 log 10K analog less switch

12p
24p
40p

52p
40+

Eliminators

9 volt " 20mA (PP3) E1.25
6 volt .' 50mA f1.50
9 volt o 5OmA £1.50
6 . 6 volt, 50mA E2.50
9 - 9 volt. 50mA £2.50
7; volt for cassette recorders £2.00
6. 71 or 9 volt £3.00
3. 41. 6. 71. 9, 12 o 500mA (illus.) E3.99
Car Battery Converter fully stabilised to
provide 6. 71 or 9 volts £4.99

(p. & p 16p on ell types)

Presets
Vertical or Horizontal
0.1 wan 5p 025 wan 7p
100 11(11 10K 0 100K 1/ 1M ti
250 2.51(11 25K 11 250K 0 2.5M 11
500 5K 11 50K II 500K 11 5M 11

dia. ceramic
OlpF 18v 5p
022pF 18v 5p
047pF 12v Sp
ceramic plate
1000pf 10p
22030 10p

low voltage
0 1µF 30v 5p
0 2.2pF 6v 5p
0 4708 3v Sp
30V
4700pf 10p
100000 10p

Ceramic - plate 63V (C333)
1 8pf 8 2pf 33p1 120pf
2 2p1 lOpf 39pf 150pf
3 3pf 1 2pf 47p1 180pl
3 9pf 1 5pf 56p1 220pf
4 7pf 18pf 68p1 270pf
1/6pf 22pf 82p1 330pf
6 8pf 27pf 100pf
all Sp. each

mylar film 100V
1000pf 2p OlpF 3p 0680 4p
2000pf 2p .02pF 3p 1µF 4p
5000pf 2p 04pF 3p 2pF 5p

.050F 3p

polystyrene III/V
10p1 to 10,000p1 in multiples of 10,15, 22, 33,
47 5 68. 3p each

metallised polyester 250V (C280)
01pF 3p '068pF Sip '479F Bp
0150F 3p 1 pF 4p 68pF 1 1 p

022pF 3p -150F 4p 1pF 13p
033pF 3p 229F 5p 1.5pF 20p
047pF 3p 930F 65p 2.2µF 24p

metallised polyester 400V (C281)
OlpF 41p 047pF 6p 22pF 10p
015pF 4ip 068pF Bp 33pF 14p
022pF 4ip 1pF 7p 479F 15p
033pF Sip 15pF Bp

silvered mica 1% (> 50p1) 500V
2 20-820pf 7p 4-7nF-5600pf 19p
InF-2.2n1 9p 61300pf-01µF 29p
2.7nF-36nF 16p
mixed dielectric 600V
01 pF 7p 047pF 7p 229F 16p
-0229F 7p 068pF Op '479F 24p
033pF 7p 1pF Bp I pF 33p

ET T -T electronics
MAIL ORDERS. Where no p. & 0 Charge a shown,
a minimum of 7p applies, p p on overseas orders
N &wood at COST

ADDRESS TO: M. 0. Dept.
SC Fortis Green Road. London. NIO 3HN.
Telephone 01.883 3705

Neat Sinks

50p

DIP 10/2
for SL403D

15p

Veroboard
Copperclad Plain

0.1" 0.15" 0.1C.

241" x 1" 6p 6P
255"x 3%" 20p 1611 (9) 1013

24" x 5" 24p 2Ip (7) 12p
3%" x 35" 24p 21p (8)
PA" x 5" 27p 27p (10) 17p
17" x 21/2" 67p 50p 37p
17" x 3%" 90p 70p 52p
17"x5" 75p

Spot -face Cutlet 36p
Pin Insertion Tool 47p
Terminal Pins 18p per pack of 36

NEW LISTS
BOXES. CHASSIS, etc. No. 7

TRANSISTORS, I.C.'s, etc. (soon)

(postage 5p)

Alumisiem Noses
Including baseplate and screws

No. L. W. D. Price

17) 24C 51/2" x 11/2" 35p

ill) 4" x4" x11" 35p

(95 4" x 24" x 11/2" 35p

(10) 4" x 514" x 131" 40p

I I 4" x 21/2" x 2" 35p

12 3" x2" x I
13 6" x 4" x 2"
14 7" 55" x 216"

15 8" x 6" x 3"
16 10" 57" x 3"

32p
513p

58p
75p
85p

P.& P

Hp

74p

8p

8p

14p

9p

10p

12p

18p

20p

AC103

ACI25
AC127

AC128

AC176

AC187

AC18714

AC1813

AC188K

ACY20

ACI140

AD149

.',1;}
AF114

AF115

AF116

AF117

AFI 39

BCI07

BC108

Transistors e Integrated Circuits
25p

1777

15p
150

15p

Mp
25p

15p

25P

Pip
Mp
Op

Op

tap
lip
tee

lip

2Ip
lop
10p

10p

BC.
BC./
BCI49
BCI57
BC158

BC159

BC169

BC248

BC1115

BDI31

10p

lip
tap
lie
lap
12p

15p

15p

sip

80132 no
BD131/2M,P

1411p

°FIN) 21p

EIF187 20p

spits
5+100

13+181

BF194

BF185

0;194

BF195

top

25p

30p

25p

25p

15p

I5p

8F196

13F1117

15F272

BF250

13F251

BATS
B5 x21

BSY95A

15p

15p

53p

24p

21p

360

tip
1Ip

BU105,02 L125

MJE340 67p

MPFI92 40p

MPF103 379

MPF104 Sip

619+105 Me

MPF106 4.5p

0C23

0C35
OCH tap

0C45 15p

0071 lip
OCT2 lip
0076 tap

Oro

OP

0081
0040
0C170
0[171
051(107

ZTX101)

ZTX109

ZTX300

ZTX301

ZTX302

ZTX303

ZTX304

ZTX341

ZTX500

ZTX501

ITX502
ZTX503

ZTX504

ZTX531

25447

20706

20708

19p

37P
23p

3017

15p

12p

15p

tee
15p

111p

2111p

Sp
Sp
15p

tap
Sp
lip
Sp
Sp
lip
12p

150

201304 220

201711 26p

2141893 to
252926 ell 1041

2143053 23p

203054 sap

203055 49p

203702 12p

203703

253704

253705

2037015

253707

2113705

253109

203710

253711

253819

253903

203904

253905

2034106

tip
1p
lOp

10p

15p

12p

120

12p

tip
35p

15p

17p

ale

lee

255175 15p

1321116 ) Iro
ZENER5
SERIES J ""
L00521 LIM
L03611 41.50

103711 41.517

MC13031 41.75

MC1330 1Mp

m013so 75p

MC1351 MAKI

MC1359 L1.00

MFC400013 41Ip

MFC4010A 65p

L140110 41.45

SL40313 L1.50

140100 L1.50

+I Tto

irA709C

tiA710

,A723C

isA741C

34p

45p

47p

mixed dielectric 1000V
1000pf 6p 6800pf 9p 19F 12p
2200pf Op .01 pF Op .229F 22p
3300pf 6p 0220F 9p 47pF 30p
4700pf 6p -047pF 12p
Ceramic
12KV.d.c. 8KV.d.c. HI -K 750V.
lOpf 9p 200pf 9p 1000pf 5p
15pf 9p 220pf 9p 1 500pf Sp
22pf 9p 250pf 9p 2000p1 5p
68pf 9p 270pf 9p 3000pI 5p
82pf 9p 300pf 9p 5000Pf Sp

100pf 9p 750V DISC 1 0,000pf 5p
120pf 9p 470pf 5p feed -
140p1 9p 1000pf 5p through
150pf 9p 5000pf 5p
180µf 9p 10,000p1 5p 1000pf 5p

Coo O

P149 ,M440E,/,

(CocoF11)so,. 1.7°6.1.6014
Sp

0 Din
Socket
A,le C

8 1341 4och

Loudspeaker IS,.s Mm plug

PIW Available in Red, Block, Goren, Sanblt Solder Disponi,

White, Yellow, Blue and Goy. Contain. 12 P. of coiled
18 s.w.g. EnIn
core Sorb!. Alloy.

113p

loodapenker each
ewe PLUG. Stcekobla son.

ISa

coloon (*.opt Grey) es
terminals.

E1.70 p.1 p. 10p

21.05 p 8p. 100 SINGLE WALE
ROTARY

4014111 MAIN

Plasm
Plop

5p

Insulated

TERMINALS

25p

pz,le IS asp
3 pole 4 wog
4 pole 2 tag
4 pals 3 way

SLIDE,

OPDI
17p

TOGGLE

250V, I A
18,

TOGGLE

D.P.0 T.
250V. 1 A

26p

Mallard Siemens
Electra/y(1es

ZAP
eF

I.

10

15
22
33

7

68
100
150
220
330
470
690

1000
1500

SOO
3300
4700

VOLTAGE
4 6.3 10 16 25 40 63

ep
6P
60
8p
Op

6p 913- - - 6p - 6p- = - 6p - Be llp-
59

so - so - 6P- Sp - SP -
Op - 6p - Be In In- Sp - 00 - - 100

Se - 60 - so 11p 12p- 50 - 617 50 10P 1217

Sp - 6p 50 1041 120 111p

ip
Se

81, 1041 - 1110- 1241- lip 40p- 1041 !!' Tlip 1So Sep -
Me - 12p 111p So MP 64P- 'Be Sp HP - - -
-: tap alp 40P MP we MO

me = _
Ilep - 00p- So iT00 -

CAP

T30-
1250
1600
2000
2500
320D
MOO
0400

0%

Sop

75p

Otienttty Prices on application

VOLTAGE
16 25 40 54

MP MP

- 750

- 75o MO

750 93p -

Ni-Volt Electrolytics
I. 2: 8pF 450V 14p 32pF 4500 20o

lEuF 4500 1Sp 500F 3509 20p

8 BvF. 450 V.W 1Ip 32  32pF. 3504W 25p
8 HO: 450 V.W 2017 32 324. 480 VW 43p
196180: 450 VW 25p 50 SOO. 380 VW 350
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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 versatileMultimeter 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
Dept. BPEI5, ALDERMASTON COURT, READING RG7 4PF

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.

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

Accredited 0/ the the A,credital ioro Codrexpo,ndr,re ,dlegeg.

POST THIS COUPON FOR FREE BOOK

I NAME
)1ILOCK (APITALS)

I

I SUBJECT OF INTEREST

ADDRESS

CL I BPE15
AGE II

FM TUNER THOUSANDS
NOW IN USE

NELSON -JONES Reduced prices
Approved parts of this outstanding design (W.W. April 1971).
Featuring 0.75pV sensitivity. Mosfet front end. Ceramic I.F.
strip. Triple gang tuning, p/ r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.
Tuner parts with box. Less than El I-50. S.A.E. please for lists.
NEW Solid State Tuning Indicator and Dial -Chassis Kit.
High Performance Decoder also available.
NEW IC Stabilised PSU. SC, overload protected, low ripple.
EMS p.p. 19p.

LIGHT EMITTING DIODES (Red)
Improved Type panel or PCB mounting with free mounting clip
clear or black. Order LEDI A. Please add postage.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.
NOW ONLY 3Sp each with connection data.

7 SEGMENT LED DISPLAY
0.325in Characters 0 9 and nine letters. TTL, DTL compatible.
ONLY E2.46 each, p.p. 10P. BCD 7Seg Dec Driver, il.30.

ELECTRONIC CALCULATOR
MODEL BC806 Pocket Size
Full 4 Function will perform Addition, Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division as
well as true credit balance. Constant Key: Fixed or Floating decimal
point. Batteries and leather case supplied.

PRICE ONLY L46.25 (POST FREE)
(Mains adaptor L450)

V.A.T. at 10" from April 1st must be added to all prices.

INTEGREX LIMITED, DEPT. P.E.
P.O. BOX 45, DERBY DEI ITW

Tel.: Repton (0283 89) 3580

New
VAT
EDITION

Airjr1011R0
Lasky's
Audio:Er° ics Catalogue1973

The new 1973 VAT edition of Lasky's famous Audio-Tronics Catalogue
will be available in early April- FREE on request. The 48 tabloid size
pages many in full colour --have been reprinted with VAT price changes
for your convenience, together with many new items. Over half thepages
are devoted exclusively to every aspect of Hi-Fi (including Lasky's budget
Stereo Systems and Package Deals), Tape Recording and Audio Acces-
sories. Send for your copy now and see for yourself that VAT can mean
a saving on many of the 1000's of items we offer.

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

I NAME

ADDRESS

II
PEI I I..... ea

t
I L A SK 'S RADIO LIMITED, 3-15 CAVELL STREET, LONDON E.
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THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES
AC107 0-22 10162 0-381 80140 0.11 110137 0-491 10,188 0-44 0019 0-331 2037) 0-171 292219 042 293054 0.504 294059 0.11
AC113 0-22 AD161 & BC149 0.18 BD138 BF194 0-13 0020 0-891 20371B 0-13 292220 0414 2/43055 0.55 294060 043
AC115 0-964 AD162(MP) BC150 0-20 00139 06001 BF193 0-18 0C22 0-42 20373 0.81 292221 0-82 2N3391 0.1 294061 0.18
AC117K 0-112 0.602 BC151 0.22 110140 066 BF196 0-151 0023 046 )20374 0-1131 2922212 022 2143391A 047 294062 0.18
AC122 048 ADT140 056 BC152 0-181 BD133 0-88 811197 0-151 OC24 0.811 20377 033 292369 21 293392 0.1 2744284 0-181
AC125 0.18 AF114 0-261 BCI53 0-81 BDI75, 0-80 BF200 0.491 0025 0.42 20378 0-174 292369 0.1 293393 215 294285 0.181
AC126 0.18 AFII5 0261 130154 033 BD176 0.66 13F222 1.041 01,26 0-371 20381 0471 2923691 01 293394 0-1 294286 0.181
AC127 018 AF1113 0-264 BC137 0-20 BD177 0-711 BF257 0-491 04;28 056 .20382 0-171 292411 226 393395 0-18 294287 0,18
AC128 048 AF117 0.261 Bt1158 0.13 BDI78 0711 BF258 0-66 0629 0-56 20401 0-83 292412 0.26 293402 0-28 294288 0.18
AC132 0-16 AF118 0-881 BC159 0-12 BD179 0-77 BF259 0-931 0035 046 20414 0-88 292646 0.51 9N3403 0-23 294289 0-18
AC134 0.161 AF124 0-88 BC180 0491 BD180 0-77 0F262 0-801 0C36 0-66 20417 0 274 292711 228 2N3404 0-81 294290 0.181
AC137 0.16 AF125 0-271 BC161 0-55 BD185 0-711 BF263 0-804 0041 022 29388 0.381 292712 0-23 293405 .048 294291 0.181
AC141 0-15 AF126 0-81 BC167 0-13 BD186 0-711 BF270 0-881 0C42 2N388A 0-601 2N2714 028 293414 0181 2N4292 0-181
AC141K 018 AF127 0-81 BC168 0.18 BD187 0-77 BF971 083 0C44 0.11N4 29404 0-22 .292904 0181 1293415 0161 294293 0-181
ACI42 045 AF139 0.83 BC169 0-18 BD180 0-77 BF272 0-88 0C43 044 29404.1 0-31 292904.4 0-23 293416 0-81 295172 0.18
AC142K 0-18 AF178 0.33 BC170 0-18 BD189 BF973 0-381 0070 041 2N594 0-46 292905 023 293417 0-81 295457 0-35
AC151 0.18 AF179 0.55 BC171 0151 BD190 0-82 BF274 0-881 0071 0-11 29527 0-54 292905A 0-23 293525 0.824 295458 0-35
AC154 0-22 AF180 0.56 BC172 0.151 BD195 0.93 BFWIO 0-66 0(.12 0-15 29598 0-46 2142906 0101 293646 0.10 21115459 0.44
AC126
ACI56

0-22
0.22

AF181 0-494
AF186 0-49

BC173
BC174

0151
0.151

BD196
BD197

0.931
0.99

BFX29
BFX84

0.30
0-24

0074
0073

0.168}}0-1 29599
29696

0-494
0-14

2929061 020 293702
292907 0-32 2N3703

0-11
011

28301
28302.1

0.65
0.46

AC157 0.261 AF239 0-4 BC173 0-24 BD198 0.99 BFX85 0-83 0076 29697 0-141 292907.1 0-84 293704 0-12 28302 0.46
AC165 022 AL102 0.71 BC177 021 BDI99 1-041 BFX86 0-24 0077 0-27 29698 0-261 292923 0.15 293705 0-11 28303 0.601
AC166 0.22 ALl03 0-71 BC178 0-21 BD200 1.041 BFX87 0-261 0081 046 29699 0384 292924 0.154 293706 0-10 28034 0.77
AC167 0-22 ASY26 0271 BC179 0-21 110205 0-88 BFX88 0.24 OC81D 0-161 29706 0-09 292925 0.15 293707 0-12 28305
AC168 0.281 ASY2.7 0.33 BC180 0-264 BD206 0.88 BFY50 022 0089 0-181 2970131 0-10 292926 (0) 293708 0.071 28306 092
AC169 0151 Af3Y28 0-27 BC181 0-261 BD207 1.041 13FY51 0.22 010820 0.164 29708 0-13 0-14 2N3709 0-10 28307 0-92
ACI76 0-112 A8Y29 0-27 BC182 0.11 BD208 1.041 BFY52 0.22 0083 0-22 29711 0-83 2N2926 (Y) 293710 010 28321 0-81
AC177 0-261 ASY50 0-27 BC182L 0-11 BDY20 1.10 BFY53 0.181 01;84 0-22 29717 0.381 042 293711 0.10 28322 0-48
AC178 0-31 A8Y51 0-271 BC183 0.11 BF115 0.261 BPX25 0-931 0C139 0-23 2N718 0261 292926 (0) 293819 0.81 26322.4 0.46
AC179 0.81 A81(52 0-271 BCI83L 0-11 BF117 0-491 138X19 0.161 00140 0-22 29718A 0-56 0.11 293820 055 28323 0.611
ACI80 0181 ASY54 0.271 BC184 0-18 BF118 0.77 BSX20 0-161 0069 0-274 29726 031 2142926 (R) 293821 0-384 28324 0-77
ACI8OK 022 ASY55 0.271 BC184L 0-18 BF119 0.77 BSY25 0-161 OC'170 0-974 29727 0-81 1511 293823 0.81 22325 0-77
AC181 0181 A0Y36 0-271 BC186 081 BF121 0.491 BSY26 0-161 00171 0-271 29743 0-22 21112928'(B) 2N3903 081 28326 0-77
AC181K 0-22 A8Y57 0-271 BC187 081 BFI23 0.55 B8Y27 0.161 00200 0-271 29744 022 0.11 2/43904 288 28327 0.77
AC187 0.24 ASY58 0.271 BC207 0-12 BF123 0.491 BSY28 0.181 00201 0-81 29914 0-164 .293010 277 293905 041 28701 0-46
AC187K 0.22 18221 0-44 BC208 012 BF127 0.55 1181,29 0-161 00202 0-31 29918 0-33 293011 2155 293906 0-80 40361 044
AC188 0.24 BC107 0-10 BC209 0-13 BFIS2 0-601 B8Y38 0.20 00203 29929 0-23 2113053 0181 294058 018 40387 0-491
AC188K 0.22 BC108 0-10 BC212L 0-12 BF133 0.491 B8Y39 0-20 00204 0-27 29930 0-23
ACY17 0-271 BC109 0.11 BC213L 0.12 BF154 0.491 Bf3Y40 081 00205 0-38 291131 0-98
ACY18 0.22 BC113 011 BC214L 0.151 BF155 0.77 118Y41 0-81 0C309 0-44 291132 0-24 DIODES AND RECTIFIERS
ACY19 0.22 BC114 0-161 BC225 0-271 BF1S6 0.53 /38Y95 0-14 OCP71 0-471 .291302 0-1
ACY20 0.22 BC113 0461 BC -226 0-881 11F137 0.601 BSY95A 0-14 ORP12 0-471 291303 0-1 A.4119 0-09 BY133 0.28 0.410
ACY21 0.22 BC116 0.181 BCY30 0.261 BF158 0.604 BulOS 2-20 ORP60 0-44 291304 0-18 AAI20 0.09 BY164 1555 0A47 0-07
ACY22 0.171 BCI17 0461 BCY31 0.281 BF159 0.66 CII1E 0.65 ORP131 044 291305 0-18 A.A129 0.09 BYX38/30 0-170 0-07
ACY27 0-191 BC118 0.11 BCY39 048 BF160 0.44 0400 0-83 P3481 0-23 291306 0-23 AAY30 0.10 0.46 0A79 007
ACY28 0.21 BC119 0-88 BCY33 0-24 BF162 0.44 0407 0.271 P397 0-48 291307 0-23 AAZ13 0.11 BYZ 10 0.865 0A81 007
ACY29 0.381 BC120 0.88 BCY34 0-271 BF163 0-44 C424 0-22 ST140 0-14 291308 0-231 BA100 0-11 BYZ 11 15811 0185 010
ACY30 0.81 BC12S 0-13 BCY70 0151 BF164 044 0423 055 ST141 0-184 291309 0-25 BA116 0-23 BYZ 12 6-38 0A90 0-061
ACY31 0.31 BC126 0-20 BCY7 I 0.20 BF165 0.44 C426 0-384 T1843 0-88 291613 0-22 BA126 0.24 BYZ 13 0.278 0A91 0-061
ACY34 0.28 BC132 0.13 BCY72 0-151 BF167 0.24 0428 0-92 UT46 0-30 291711 0-22 BA148 0.151 BYZ 16 1544 0A95 0.07
ACY35 0-23 BC134 0.20 BCZIO 0-22 BF173 0-24 C441 088 20301 0-21 291889 0-36 BA154 0.18 BYZ17 0-N1 0A200 0-06
ACY36
ACY40
ACY4I

0-81
0.184
0-191

BC135 0-18
BC136 0.161
BC137 0.161

BCZ 11
BCZ 12
BD121

0-271
0.271
046

BF176
BF177
B8178

0.38/
o-asi
0.33

0442
0444
C450

043
0-884
0.24

20302
20303
20304

0-21

0261

2N1890
291893
292147

0411
0-401
0-79

BA155
BA156 0.14
BY100 0.16

BYZ18 0-384
BYZ19 0-31
C062

0.4202
8010
8019

0.07
0
0

ACY44 0.881 BC139 0-44 BD123 0-711 BF179 0.33 MAT 100 0-21 20306 0-44 292148 0-024 BY101 0.18 (0191 Eq.) 1934 007
ADI30 0-42 BC140 0-33 BD124 066 BF180 0.33 MAT101 0-22 20308 0-381 2142160 068 BY 105 0.18 0051 19341 0-07
AD140 0.58 110141 0.38 BD131 0-55 BF's 0.33 MATI20 0-21 20309 0.881 292192 0-881 BY114 0-18 0511351- 19914 0
ADI42
AD143

0-53
0-42

13C142 0-33
BC143 0-33

BD132
BD133

066
0-711

BF182
BF183

0.44
0.44

MAT121
MPF102

0-22
0-46

20339
20339A

0-22
0-174

292193
292194

0-381
01184

BY126 0-1
BY127 0-1

(0A70 -0A79)
see}

19916
194148

0001
0-081

AD149 0-56 BC 145 0-491 BD 135 0.44 BF184 0-271 MPF104 0401 20344 0-90 292217 0-24 BY 128 04 OAS 15365 18021 011
AD161 0.381 00147 0.11 It I) 136 0.44 111,183 0-33 M FF105 0-404 20345 0474 292218 0-92 BY 130 0-17 OASSL 0-23 18931 0061

NEW COMPONENT PAK BARGAINS
Pak

No. Qty. DeemIption Price
0 I 250 Resistors mixed values approx. (count by weight) 055

200 Capacitors mixed values approx. (count by weight)
' 3 50 Precision Resistors I (V , and -01% mixed values

0 4 75 4th W Resistors mixed preferred values 0-65
0 3 5 Pieces assorted Ferrite Rods 0-55

1 6 2 Tuning Clangs, MW/LW VHF .. . 0-55
I' 7 1 Pack Wire 50 meters assorted colours . 0.65
(' 8 10 Reed Switches ..
C 9 3 Micro Switches .. .. 0.55
010 15 Assorted Pots & PreSets . .. .. .. . 0-55
C11 5 Jack Sockets 3 x 3-3m 2 x Standard Switch Types
012 40 Paper Condensers preferred types mixed values .. . 0-55
013 20 Electrolyti. Trans. types . .. .. .. . 0-55
014 1 Pack assorted Hardware-Nuts/Bolts, Gromets, etc . 0.55
013 4 Mains Toggle Switohe' 2 Amp D/P
C16 20 Assorted Tag Strips & Panels . 0-55
017 10 Assorted Control Knobs . . 0-55
018 4 Rotary Wave Change Switches .. . 0-65
019 3 Relays 6-24V Operating .. .. ..
020 4 Sheets Copper Laminate approx. 10in x 7in .. 055

Please add 10p past and packing on all component packs, plus a further 101,
on pack Nos. Cl, (12, C19 and 020.

Onnponent Lists for mail order available on request.

PLUS -MUCH MORE-

SEND NOW FOR THE
BI-PAK "Component Catalogue"

5p to cover postage, etc.

JITIO10 COMPONENT PAU
Mixed Electronic Components

Resistors, capacitors, pots, electrolytic.
and coils plus many other useful Items.
Approximately 3lb In weight. Price
including P. & P. 31-85.

EXCEPTIONALLY 0000 VALUE

BRAND NEW
POST OFFICE
TYPE TELE-
PHONE DIALS
ONLY 83p each

SYSTEM

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE Guarantee

3 Watts
R.M.S.
ONLY

22.139 each
Module Tested and Guaranteed.
Qty. 1-9 11068; 10-25 12-50 Price each. Larger
I luantitles quoted on request. Full hook-up diagrams
and complete technical data supplied tree with each
module or available separately at 10p each.

12 STEREO
Each Kit contains two Amplifier Mod-
ules, 3 watts EMS, two loudspeakers,
15 ohms, the pre -amplifier, trans-
former, power supply module,
front panel and other acces-
sories, as well as an illus-
trated stage -by -stage instruc- ONLYtion booklet designed for the
beginner. FREE

Further details available on El 864 P & P.
request.

NOW FOR MORE FANTASTIC OFFERS
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The largest selection
EW LOW PRICED TESTED S.C.R.'S

PIV
.0 100 200 400 (100 800
SP IP SP SP SP

IA TO3 0254 0273 0384 0474 0581 0-691
3A TO66 0274 0.881 0401 0.51} 0624 0.77
5A T066 0384 0.51} 054 0614 0.75 0.88
rA TO64 0884 15514 054 0614 075 088
7A TO48 0514 056 0.621 0 73} 0.84} 0.99
10A T048 055 0.64 0 67 0.82} 1.06} 1.32
16A TO48 0.581 0604 0824 1.02} 1474 1.85
30A TO48 14564 1.54 1.76 1.92} - 4.40

SIL. RECTS. TESTED
PIV 300m1 700m4 1 A 15A 31 101 30A

1)07 5016 Phial ic51016 8010 8010 8032
30 0-04 0054 0054 0074 0.151 023 1566

100 0.04 0.06} 0.051 0144 0174 0.251 0821
200 4051 010 0.061 0154 0.22 0261 140
400 0.061 0141 0.071 022 030 0401 1.371
600 0074 0.171 0.11 0-263 0.37} 0.491 2041
800 0.11 0181 0.12 0274 0401 04301 220

1000 012 027} 0151 0.33 0503 0694 2.75
1200 0464 - 042 0624 0824 -

TRIAC8
VFIONI 2.1 61 10A

TO -6 TO -66 TO.48
fp Sp Sp

1003' 88 55 82}
200N 56 68 99
400V 77 821 1.21

DIACS
FOR l'SE WITH
TRIACS
BRIO() (D32) 4011 each

FREE
One 50p Pak of your
own choice free with
order. valued £4 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 203713 0071
T2 D1374 0073
T3 D1216 OC81D
T4 20381T OC81
T5 26382T 0082
T6 26344B 0044
T7 20343B 0045
T8 20378 0078
T9 203991 2N1302
T10 2G417 AF117

All 66p each pak

115060 NPN OIL. DUAL
TRANS. CODE D1699
TEXAS. Our price SOP
each.

120 FOB NIXIE DRIVER
TRANSISTOR. Sim.
B8X21 & C407, 2N1893
FULLY TESTED AND
CODED ND 120. 1.24
19p each. TO5 N.P.N.
95 up 17p each.

811. trans. suitable for
P.E. Organ. Metal TO -18
Eqvt. 7.TX300 51p each.
Any Quantity.

EBNER DIODES
400111W (D0.7 Case),
range 2-33V, 141p each.
1.3W (Top-Hatl, range
2-33V, 21,1p each. IOW
180.10 Stud), range
2-33V, 88p each.

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 995 each

NEW LINE
Plastic Encapsulated
2 Amp. BRIDGE RECTS.

30V RMS asp each
1001 RMS 40}p each
400V RMS 1301p each
Size lduun x 6mm.

UNIJUNCTION
TRANSISTORS

Direct replacement for
TI843 and BEN3000
also

equivalent to
electrically

tl28,1
Qty.: 1-24 30p each.
23-99 27}p each, 100,
22p each.

CADMIUM CELLS
ORP12 47}p

08560, ORP61 44p each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 21706/8. BST -
27/28/95A. All usable
devices no open or short
circuits. ALSO AVAIL.
ABLE in PNP Sim. to
2N2906, BCY70. When
ordering please state
preference NPN or PNP.

fp
20 For 0.55
30 For 1.10

100 For 1.92
300 For 9.25

1000 For 14.30

SILL G.P.DIODES Op
300,UW 30 0-55

POWER opiv(min.) 100 1.85

TRANS Sub -Min. 500 5-50
Full Tested 1,000 9.90

BONANZA! Ideal for Organ Builders

KING OF THE PAM Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK

SEMICONDUCTORS
Satisfaction GUARANTEED In Every Pak, or honey back.

Pak No. Description Price
I' 1 120 Glass Sub -Min. General Purpose Genius ii i ttt n Diodes .. 005
U 2 60 Mixed Germanium Transistors AF/RF 065
U 3 75 Germanium Gold Bonded Sub -Min. like 0A5, 0147 .. twsi
U 4 40 Germanium Translators like 0081, AC128 055
U 5 60 200mA Sub -Min. Silicon Diodes 065
U 6 30 811. Planar Trans. NPN like 118Y95A. 2N706 055
U 7 16 Sil. Rectifiers TOP -HAT 750mA VLTO. RANGE up to 1000 065
U 8 50 Sil. Planar Diodes DO -7 Glass 230mA like 0A200/302 .. 065
U 9 20 Mixed Voltages, 1 Watt Zener Diodes .. 1555
1110 20 BAY50 charge storage Diodes 00.7 Glass
1.11 25 PEP Oil. Planar Trans. T0.3 like 2N1132, 2N2904 056
1'12 12 Silicon Rectifiers Epoxy 900mA up to 800 PIV 055
113 30 PNP-NPN Sil. Transistors 00200 & 26 104 065
114 150 Mixed Silicon and Germanium Diodes .. 056
1.15 25 NPN 811. Planar Trans. TO -5 like BEY51, 2N697 .. 055
118 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV .. 055
U 17 30 Germanium PNP AF Transistors TO -5 like ACY 17.22 .. 066
U18 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 065
U19 25 Silicon NPN Transistors like BC108
1'20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 056
1'21 30 AF. Germanium Alloy Transistors 20300 Series & 0071.. 055
('23 30 MADT'a like MHz Series PNP Translators
U24 20 Germanium 1 Amp Rectifiers (UM Series up to 300 PIV 065
U2,, 25 300MHz NPN Silicon Transistors 2N708, 1381f27 .. 056
1'211 30 Fast Switching Silicon Diodes like IN914 Micro -Min. .. 055
1'27 12 NPN Germanium AF Transistors TO.1 like AC127 .. 050
U29 10 1 Amp SCR's TO.5 can, up to 600 PIV CR81/23-600 .. 1.15
U30 15 Plastic Silicon Planar Trans. NPN 2142996
U31 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0455
1,32 25 Zener Diodes 400mW 00-7 case 3-18 volts mixed .. 065
1'33 13 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series .. 056
1-34 30 Silicon PNP Alloy Trans. TO3 BCY26 29302/4....045
1'37, 93 Silicon Planar Transistors PNP TO -18 2N2906....049
U36 25 Silicon Planar NPN Transistors TO.5 BFY30/51/52

. 055
3. 30 Silicon Alloy Transistors 80.2 PNP 00200, 28322 .. 066

U38 20 Fast Switching Silicon Trans. NPN 400Mtlx 2N3011
. 065

U39 30 RF. Germ. PNP Transistor. 2511303/5 TO -5 0.55
U40 10 Dual Transistor. 8 lead TO -5 9N2060 _055
1741 23 RF Germanium Transistors TO -S, 0(35, NKT72.. 1555
U42 10 VHF Germanium PNP Transistors TO.1 NKT667 AF117 065
L'43 23 Oil. Trans. Plastic TO -18 A.F. BC113/114 056
U44 20 Sil. Trans. Pleat le TO -5 BC115/NPN .. 0.55
U45 7 3A SCR. TO66 up to 600PIV .. 1.10

Code No's. mentioned above are given as a guide to the type of device inthe pak. The devices themselves are normally unmarked.

QUALITY TESTED SEMICONDUCTORS
Pak No. Pricefp

9 1 20 Red spot transistors pop . . . . 0.55
Q 2 16 White spot R.F. transistors pop .. 0.559 3 4 0077 type transistors . . 1555
Q 4 0 Matched transistors 0044/4.5/81/61D 055
Q 3 4 0075 transistors 0.55
Q 6 5 0079 transistors ......055
Q 7 4 AC128 transistors pop high gain .. 065
Q 8 4 AC126 transistors pop . . 0.55
Q 9 7 OGG type transistors 0.55
Q10 7 0071 type transistors .. 0.55
911 2 AC197/128 Complementary pairs

popinpo . . . . . . . 0555
Q12 3 AF116 type transistors 0.56
Q13 3 AF117 type transistors 0.65
Q14 3 00171 H.F. type transistors .. 066
Q13 7 2N2926 811. Epoxy transistors

mixed colours .. 065
Q16 2 GET880 low noise Germanium

transistors
917 5 opt 2 x ST.141 & 3 x ST.140 _ 0.55
918 4 MADT.8 2 X MAT 1000 2 x MAT

0.55
Q19 3 MADT'S x MAT .191 MA ATx MAT

. 055
920 4 0044 Germanium transistors A.F. 0.55
921 4 A0127 npo Germanium transistors 0.55
922 20 NKT transistors A.F. R.F. coded.. 0-55
1423 10 01.202 Silicon diodes sub -min. . 055
Q24 8 0181 diode,

. 0.55
Q23 ta IN914 Silicon ditales 73P1V 75mA 055

211 8 0A95 Germanium diodes sub -min
IN89 0.55

Q27 2 10A 600 PIV Silicon rectifiers
184238 . 1555

Q23 2 Silicon power rectifiers BYZ13 0.55
Q29 4 Silicon transistors 2 x 2N696, 1 x

2N697, 1 X 214698 .. 1555
Q30 7 Silicon switch transistors 2N706

npn
Q31 6 Silicon switch transistors 2N798,

opn
Q32 3 pop Silicon transistors 2 x 2N1131,

1 x 2N1132
.Q33 :1 Silicon opo transistors 2141711 055

Q34 7 Silicon opt transistors 2N2360,
500M11. (code P397) . 0-55

Q33 3 Silicon pep TO -S. 2 x 2N2904
1 x 2N2905 .. 0.55

Q36 7 21436413 TO -18 Wasik 300M11. opt, 0.55
Q37 3 2N3053 npn Silicon transistor. .. 0.55
938 7 pop traneistors 4 x 2N3703,

ELECTRONIC SLIDE -RULE
The MK Slide Rule, designed to simplify Elec-
tronic calculations features the following scales:. -
Conversion of Frequency and Wavelength.
Calculation of L, C and fu of Tuned Circuits.
Reactance and Self Inductance.' Area of Circles.
Volume of Cylinders. Resistance of Conductors.
Weight of Conductors. Decibel Calculations.
Angle Functions. Natural Logs and "e" Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
ast. Size: 2cin x 4cm. Complete with case and
instructions. Price each: 18.1384

SILICON PHOTO TRAN-
SISTOR. TO -18 Lens end
NPN Sim. to BP x 25 and P21
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1.24 25 99 100 up
Price each 69p 44p 38p

2N3819
9N3820
993821
2N3813

F.E.T.'S
31p '2N.. t
55p

381p Ii FW in
31r Mri,

35p
44p
66p

401p

GENERAL PURPOSE GERM. PIP
Coded GP100. BRAND NEW TO -3 CASE. POSS.
REPLACE:-OC25-28-29- 30-35-36. NKT 401-403-
404-405-406-430-431-452-453. T13027-3028, 2N250A,
2N458A-4157A-4513A, 251511 A & B. 20220-222, ETC.
VCBO 80V VCEO 50V IC 10.4 PT. 30 WATTS Hfe
30-170.
PRICE 1-24 21-99 100 up

47p each 44p each 40p each

SILICON High Voltaire 250V NPN
TO.3 cage. G.P. Switching & Amplifier
Applications. Brand new Coded R 2400
VCBO 250/VCEO 100/IC 6A/30 Walls.
HP% type 20/IT 5MHZ.
OUR PRICE EACH:
1-24 25-99 100 up
515p 50p 44p

2N3055
115 WATT MI
POWER NPR
55P EACH

ADI6I 162 PNP
Mir COMP GERM TRAWL
OUR LOWEST PRICE OF

80p I' E R PAIR

NEW 6TH EDITION

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BIPIE 99p
each.

A LARGE RANGE OF TECHNICAL
AND DATA BOOKS ARE NOW
AVAILABLE EX STOCK.
SEND FOR FREE LIST.

SILICON 50 WATTS MATCHED NPN/PNP
B1P 19 NPN TO -3 Plastic. BIP 20 PNP. Brand new.
VCBO 100/VCE0 50/1C 10A. HFE type 100/ft 3i11112;
OUR PRICE PER PAIR:
1-24 prs: alp 25-99 prs. Sip 100 prs. 55p

INTEGRATED CIRCUIT PARS

'Manufacturers' "Fall Outs" which include Functional and Part -Functional Units.
These are classed as 'outof-apec' from the maker's ye y rigid specifications, but
are ideal for learning about I .C.'s and experimental work.

Pak No. Contents Price Pak No. Contents Price
w 12 x 7400 055 1'11246=5 0 7446

lk '01.12 x 7401 055 U1C47=5 x 7447
ICO2=12 x 7402 055 U1048=387448
I c03 = 12 x 7403 0455 UIC50=12 x7430
11'04.12 x 7404 055 1.11051= 12 x7451
1C05= 12 x 740.1 055 U1053=1.2 x 7453
11'06=8 x 7406 055 V1054 = 12 x 7454

 11.07=8 x 7407 056 UIC60 =19 x 7460
 IC10=12 x7410 055 C1C70 =8 x 7470
'0 13.807413 055 1'1072=887479

20=12 x  420 0-55 1'11273=8 x 7473
It/lOw 12 x 7430 055 U1074=8 x 7474
IC40= 19 x7440 0-55 121075 =8 x 7475
0 '41=5 0 7441 0-55 U1C76=8 x 7476
1142=5 x 744.2 055 1711280= 5 x 7480
1,13=5 x 7443 0.55 1'1081=5 x 7481
1C44=5 x7444 0.55 U1082=5 x7482

4145=5 x 7443 0.55 1'1083=5 8 7483

0-55
055
055
0-65
0-55
0-55
0-55
0.55
0-55
0.55
0-55
0-55
0.55
0.55
0-55
0-55
055
0-55

Pak No. Contents Price
U1C86-= 5 x 7486
UIC90=J x 7490
U1091=5 x 7491
(11092=5 X 7492
U1093=5 x 7493
VIC94 = 5 x 7494
1'1095=5 x 7495 055
LIc913= 3 x 7496 0.55
13112100 =5 x 74100 0.56
l'IC121=3 x74121 0455
UICI41 =5 x74141 055
1'10151=5874131 055
U1C134=3874134 0-55
1:1(7193=3x74193 055
1710199=5874199 0-55

055
1555
055
055
055

U ECM =25 Assorted
74's 1,65

Pak. 'annul be split, but 95 assorted nieces (our mix) is available as PAK VIC X I
.

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A
WIDE RANGE OF ELECTRONIC COMPONENTS AND
ACCESSORIES AT COMPETITIVE PRICES-
18 BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593
open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m.

All mail orders please add 10p post and packing.
Send all orders to BI-PAK, P.O. BOX 6, WARE, HERTS.
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eries . .L. I.C's
BI-PAK STILL LOWEST IN PRICE. PULL SPECIFICATION

GUARANTEED. ALL FAMOUS MANUFACTURERS

5 100+ 1 1110+
0461 0-14 0-18 8N7486 045 0.34 0.88

8E7401 0.161 0461 0.18 11E7489 6.05 5.771 560
0E7402 0481 0.161 0.13 8117490 0.731 0.701 0.64
8N7403 0461 0451 0.18 6N7491 1.10 1.041 0.99
8117404 0461 0.161 0.13 8N7492 0-78 0.701 0.64
8N7403 0.1040451 0.13 9117493 673 0.701 0.04
8N7406 0.38 044 041 8117194 0.84,0.811 0.75
8E7407 048 0-84 0.81 6E7493 084 0.81+ 075
8117408 0.20 0-181 0.171 8117496 046 0.921 0.86
0E7409 0.20 0.181 6171 8E74100 141 1.76 1.701
8E7410 0.164 0.161 0.18 91174104 146, 1.031 0.97
1017411 0.271 0461 0451 8E74103 1.06 1.031 0-97
8E7412 0.381 0.34 081 81174107 0.44 0-42 0.391
8E7413 042 0.281 0.264 81174110 0-604 0.581 0.55
8E7416 0.471 644 0.42 8E74111 147 1.264 1.21
8117417 0.474 0.44 042 8E74118 1.10 1.041 0-99
8E7420 0.1131 0.161 0.18 01174119 148 1.371 1.21
8117422 045 043 0.491 0174121 0-44 6401 637/
8117423 0-55 0-53 0491 8/174122 1.64 148 1.21
6E7423 0.55 0.53 0.491 8E74123 8.08 2.97 246
6117426 0.491 0-46 0.44 81174141 0-781 0.701 0.64
0117427 0.49/ 0-46 0.44 81174143 1.65 1.54 1.43
8E7428 0-77 6711 0.66 81174150 8-30 2.97 2.75
8E7430 0.1134 0.161 0.13 01174151 1.10 1.041 0.99
8217432 0-494 0.46 0-44 6N74153 142 1.21 1441
8117433 0.88 0.821 0-77 6N74154 148 1.87 1.76
8117437 0.701 0.68 046 81174155 144 1.48 1.32
8117438 0.701 0-68 0-88 8E74156 144 1.43 1.32
8117440 0461 0-18 81174157 2.09 148 1.87
8E7441 0-731 0-7 0-64 8/174160 1-98 1.87 1.76
8E7442 0.781 0-7 0-64 81174181 148 1.87 1.76
9117443 143 1471 1.82 61174162 440 4.121 3.85
8117444 1.43 147 142 8E74163 440 4.121 345
8/17443 1.98 1.9441.921 61174164 2-42 2.381 2411

8E7440 1.061 1.08 0.97 81174165 2471 2.42 2.864
8117447 1.10 1.06 1.041 8E74166 8-85 3.571 340
8E7448 1.10 1.05 1.041 8E74174 2-53 2.42 2.31
6117450 0-164 0-15 0-13 8E74173 1.76 1.65 1.64
8E7451 0.101 0-161 0.18 61174176 2.75 2.64 243
13117433 0461 0-15 043 8E74177 2-75 244 2.53
0N7454 0461 0-15Y4 0-13 0N74180 2.20 1.76 144
0177460 0.161 0-15 0-18 81174181 645 540 5.221
8117470 0.82 048 0.2131 0E74182 2.20 1.98 1.78
8117472 0.32 0-28 0461 8N74184 345 3.671 3.30

5117473 0.401 0-88 0-85 8E74190 2.141 2.09 2.031

0E7474 G401 0-38 045 8E74191 2.09 2.034 1.98

SN7475 0491 0-47 0-46 81174192 2-141 2.09 2.084

8E7476 0.44 0-43 0.421 8E74193 2.20 1.98 1421
8117480 0.781 0-7 0.64 81174194 247 Z86 G75

8117481 142 14601 1.21 B5174193 240 2.09 1.98
8E7482 0.951 044 0-931 8/174196 148 1.87 1.76

8117483 1.21 1.151 1.045 8E74197 148 1.87 1.76

8117484 1.10 1.041 0.99 8N74198 6-05 5.50 4.95

8/47485 3.96 8-86 3.74 8E74199 646 5.50 4.95

LINEAR LC.'s-4917LL SPEC-
Price

ROCK BOTTOM PRICES
LOGIC DTL 980 Series LC',

Type No. 1-24 25-99 100+ Type Price
100

BP201C-8L201C 0491 0481 0-491 No.
13P930

1-74
0-18

73-99
0-12

up
0.11

BP710C-8L701C 0491 045 9.491 BP932 044 0-18 0-12
10P702C-8L702C 0.891 0-55 0494 BP933 0.14 0.13 0.12

BP702-72702 0-581 0491 0.44 BP935 0.14 0.18 0.12

BP709-72709 0-891 04171 0.38 BP936
BP944

0.14
0.14

0-18
048

0.12
0-12BP943

BP709P-pA709C 0-391 0471 0.33 0.271 0-261 0-24
BP710--72710 0-48/ 0-46 044 BP946 0.13 0.111 041
BP711--pA711 0491 0-471 0.44 BP948 0.274 0461 0-24
BP741-72741 0.55 0.50 0.45 BP951 0.711 0.66 0-601
pA703C 0-81 ant 0461 BP962 9.13 012 0.11
TAA263 0.77 0.66 0-601 BP9093 0.44 042 0.881
TAA293 049 04121 0.77 BP9094 0.44 042 0-381
TAA330 147 1.74 1.65 BP9097 044 0.42 0.381
E5,1000 2.891 BP9099 044 0.42 0.881

NUMERICAL INDICATOR TUBES
el. MODEL

SI MI
Anode Voltage (Vdc)

Cathode Current (mA)

Numerical Height (mm)

Tube Height (mm)

Tube Diameter (mm)

Driver Rec.

, 1
I- PRICE EACH

CD66

21.87

GM 10 3015F
Minitron

175min 3

14 8

3140

22

12 wide

BP47

All
indicators
0.9 +
Decimal
point. All
side
viewing.
Full data
for all types
available
on request.

RTL MICROLOGIC CIRCIIIT8
Price each

Epoxy TO -5 case 1-24 25-99 100 up
pL900 Buffer 118p 86p 20p
pL914 Dual 2i/p

gate 9 Sep
pL923 J -K flip-flop 65p

86
519 499

Date and Circuits Booklet for IC's
Price 89.

DUAL II LINE SOCKETS
(14 & 16 Lead) 1-74 25-99 100+
T8014 0.83 0.30 0.271
T8016 16 pin type 0-881 0.35 o-ss
BP814 14 pin type

(low cost)
0-161 0.144 0.12

BP816 16 pin type
(low cost)

0471 0.151 0.13

--the lowest prices !
BI-PAK DO IT AGAIN!

50 W pk 25w (RMS)
0.1" DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz to ONLY

100,000-1dB.

* Load -3, 4, 8 or 16 ohms.
£3571z each
* Supply voltage 10-35

* Distortion -better than 1" at Volts.
1KHz.

* Overall size 83mm x
* Signal to noise ratio 80dB. 105mm x 13mm.

Tailor made to the most stringent specification using top quality components
and incorporating the latest solid state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification needs.
FOLLY BFILT-TESTED-OUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the ALon
Amplifiers, up to 13 watt (r.m.s.) per channel simul-

taneously. This module embodies the latest components
and circuit techniques Incorporating complete short

circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1 5

amps at 35 volts. Bizet 68mm X 105mm x 30mm.
These units enable you to build Audio Systems of the highest

quality at a hitherto unobtainable price. Also ideal for man)
other applications including: -Disco Systems, Public Address.

Intercom I'nits. etc. Handbook available, 10p PRICE 13.241

TRANSFORMER BMT8O £2.14+ p. & p. 271p

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre -amplifier has been conceived from the latest circuit techniques.
Designed for use with the ALSO power amplifier system, this quality made unit Incor-
porates no less than eight silicon planar transistors, two of these are specially selected
low noise NPN devices for use In the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100.
which also has a STEREO/MONO switch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATION
Frequency Response 7011z - 20kHz d- 1 t1B
Harmonic Distortion better than 0.1%

_ Inputs: 1. Tape Head 1.25mV Into 50K0
2. Radio, Tuner 33mV into 50K0
3. Magnetic P.U. 1.5mV Into 50K 0

All input voltages are for an output of 230mV. Tape and P.U. inputs
equalised to RIAA curve within -,. 1dB from 2011. to 70kHs.

Bass Control I I3dB at 20/1z
' Treble Control , 13r113 at 70kiIs

Filters: Rumble (High Pass) 100Hs
Scratch (Low Pass) 9kHz

Signal/Noise Ratio better than -651B
Input overload +26dB
Supply +35 volts at 20mA
Dimensions 292mm X 82mm X 35,11

ONLY £13.141
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1
SPM80, I BMT808.1PA100 ONLY £25.30 FREE p.Scp.

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

IEM-PAK
P.O. BOX 6, WARE - HERTS

Postage and packing add lOp. Overseas add extra for airmail
Minimum order 500 Cash with order please.

Guaranteed Satisfaction or Money Back
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GARRARD
SP25 Mk. III
Special
Purchase.
Limited number available
Garrard SP25 Mk. III
Goldring G800
Teak plinth and tinted cover
All leads supplied.
Please add C1)25 P. & P. & Ins.

£17.45

TURNTABLES
Please add 75p P. & P. & Ins.
Connoisseur BD I Chassis 02.75
Garrard SP25 Mk. III £9.90
Garrard AP76 £17.20
Garrard SL65B £13.95
Garrard 401 £28.75
Garrard Zero 100 (Auto) 06.90
Garrard Zero 100 (Single) £3580
BSR MP60 L9.40
Goldring GL72 £20.90
Goldring GL72 P £27.45
Goldring GL75 £26.85
Goldring GL75 P 04.95
Goldring 101 P.C. 00.00
Wharfedale Linton + cart. 0590
Thorens TDI25AB Mk. II £27.95
Thorens TDI60 AB & C £53.95

TUNERS
Please add 85p P. & P. & Ins.
Amstrad Multiplex 3000 (2845
Armstrong 523 £39.50
Armstrong 524 01.45
Rogers R/brook FET4

(Chassis) 07.25
Rogers R/brook FET4

(Cased) L43.50
Rogers R/bourne FET4

(Chassis) £45'00
Rogers R/bourne FET4

(Cased) (49.50
Sinclair PRO60 (Module) £17.45
Sinclair 2000/3000 Tuner . £29.90
Leak Delta FM (Cased) L53.60
Leak Delta AM/FM (Cased) £63.75
Alpha Highgate FTI50 07.95
Metrosound FMS 20 £38.70
Philips RH 690 03.00

TUNER/AMPLIFIERS
Please add El P. & P. & Ins.
Alpha Highgate 150 (48-95
Armstrong 525 (Teak cased) L69.45
Armstrong 526 AM/FM

(Teak cased) 07.25
Leak Delta 75 019-00
Teleton 2100 02.50
Goodmans One Ten L98.90
Goodmans Mod 90 £87,95
Rotel 150 649,50
Rotel 400 OS 50
Rogers Ravens brook

(Teak cased) 07.00
Rogers 1i/brook (Chassis) £72.00
Alpha FR 3000. New product C72.00

All prices correct
at time of press

E & O.E. and are
subject to

alterations.

Global's GOLDEN
 Guarantee 

WE GUARANTEE THAT WITHIN 1 DAYS OF PURCHASE

If ANY ITEM Of GOODS IS NOUN° TO BE GENUINELY
DEFECTIVE WE WILL REPLACE THE SAID GOODS

WITHOUT QUESTION. ASTER 1 DAYS GOODS ARE

COVERED BY MANUFACTURERS It MONTHS

GUARANTEE.

AMPLIFIERS
Please add 85p P. & P. & Ins.
Amstrad 8000 Mk. II £14.95
Amstrad IC2000 £27.50
Amstrad Integra 4000 L21.45
Armstrong 521 (Teak cased) L43.90
Alpha Highgate 212 E24-85
Alpha Highgate FA300 £32.25
Alpha Highgate FA400 05.65
Leak Delta 30 £4485
Leak Delta 70 (54.90
Metrosound ST2OE 04.20
Metrosound ST60 £45.95
Pioneer SA600 & 610 £57-25
Pioneer SA5000A L71.95
Pioneer SAI000 £9695
Rogers Ft/brook (Chassis) L37.95
Rogers Ft/brook (Cased) E41.50
Rogers 1i/bourne (Chassis) £49.95
Rogers Rjbourne (Cased) £52.75
Sinclair PRO60 2 Z 30 PZ5 04.70
Sinclair PRO60 2 Z30 PZ6 06.70
Sinclair PR060 2 Z50 PZ8

Trans L22.95
Sinclair AFU (Filter Unit) £4.20
Sinclair 605 £18.25
Sinclair 2000 Mk. II (21.50
Sinclair 3000 Mk. II £28.00
Wharfedale Linton L42.95
Teleton SAQ 307 £22.95
Rotel RA310 04.95
Rotel RA610 02.95

SPEAKERS
Please add El 50 per pair
P. & P. & Ins.

Price per pair
(1390
09.50
£35.85
£45.90
£59.80
£38.40
C50.90

Amstrad 138
Wharfedale Denton 2
Wharfedale Linton 2
Wharfedale Melton 2
Wharfedale Dovedale 3
Celestion Ditton 120
Celestion Ditton 15
Celestion Ditton 25 £84.50
Celestion County (new prod) 04.50
Goodmans Double Maxim L47.40
Goodmans Mezzo 3 L45.95
Goodmans Magister £82.95
Special bulk purchase

£2.90*
Plus 65p P. & P. & Ins.
Finished in teak veneer with tinned
dust cover. (Fully assembled). For
Garrard SP25; 2025TC; 3000:
AT60; 2000; 2500; 3500; 5100
1025; SL65B. Also for BSR.
McDonald MP60 and others.
For AP76; AP75: SL72B; 5L75)
SL95V. 04.20 + 65p. P. & P. & Ins.
Also finished in walnut to match
Japanese equipment -at no extra.

CARTRIDGES
Please add 10p P. & P. & Ins.
Goldring G850 £3.35
Goldring G800 £4.70
Goldring G800E
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M55E
Ortofon SLIS
Sonotone 9TAHC

E7.50
04.15
(3.70
(4.75
£5.55

£15.85
(1.35

Dept. (PE5), 174 Pentonville Road, London, N.I. Tel. 01-2781769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086
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 bW Registered
Mail CALLERS: Please note mat cheques can only be accepted together
won cheque cards (not Barclay Cord).

- 1111111111111111111111 -

p//111111111111111111111

ELECTRONIC ORGAN KITS
* Portable -4 octave keyboard with 10 voices, 3 pitches -
vibrato, £145.29. * Console -5 octave keyboard with 10
voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£25093. * Console -2 4 octave keyboards and 13 note
pedal board, 29 voices, Vibrato, Delay Vibrato, Sustain,
Reverberation, Precussion, Wah Wah, £40600. * Console
-2 5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain Reverberation, Precussion,
3 Couplers, etc., at £57255.
ALL COMPONENTS CAN BE BOUGHT SEPAR-
ATELY. SEND 50p FOR LATEST CATALOGUE,
WHICH INCLUDES SPECIALIZED COMPONENTS,
HI-FI EQUIPMENT AND ELECTRICAL HOUSE-
HOLD APPLIANCES.

ELVINS ELECTRONIC
MUSICAL INSTRUMENTS
8 PUTNEY BRIDGE ROAD, LONDON, S.W.18
TEL. 01-870 4949

P.E. SOIJI D SYNTHESISER
Get away to a flying start with this exciting Space Age project.
Precision cut metal parts to form modular units as described
in the March issue are available NOW.
A. Power supply subframe with tab drillings only E1.35
(P. & P. 25p).
B. Circuit board support plates fully drilled, 94p.
Panels drilled with locating holes only: C. 20mm, 18p;
D. 38mm, 21p; E. 60.5mm, 28p; F. 64mm, 31p; G. Module
locking rods complete, E1.20 ea. SAVE MONEY by obtaining a
complete kit of hardware which comprises I off each A, C, D,
F, 5 off E, and 7 off B, G £17.42, Post Free. REGULATED
POWER SUPPLY fully assembled and GUARANTEED
by "SCOPE" Designs & Mfg. Ltd. Voltage rails
adjustable from 8-17V. Nom. 1 5-0-I5V at 500mA per rail.
Stab. ratio 250 : 1; Ripple and Noise 500,,V at full load. Load
regulation : I% zero to full load, line regulation i% for
10% change in mains voltage. Size 4in 21in x 7in fits easily
into power supply subframe. Terrific value at E19.50 Post Free.
(Include 15p for insurance if required.)
High Quality components for oscillator/inverter and ramp
generator/input amp. modules. SAE for free lists.

EATON AUDIO
P.O.Box No. 3

ST. NEOTS
HUNTINGDON

PEI9 3JB

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed
P.O. payable to Eaton Audio. Minimum order £2.
Where P. & P. charges are not shown please add 10p in the El
to orders under £5. Orders over £5 will be sent free of P. & P.
All prices subject to V.A.T. increases from I st April.
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LARGE STOCKS,

ATTRACTIVE DISCOUNTS

DEPENDABLE SERVICE

ELECTRO
Electronic Component

Specialists
TRANSISTORS BY SIEMENS

AND NEWMARKET
2N3055 npn silicon power
AC I 53K pnp germanium low power
AC176K npn germanium low power
ADI61 npn germanium medium power
AD162 pnp germanium medium power
AF139 pnp germanium UHF

60p
25p
23p
42p
40p
33p

NPN: BC107 13p, BC108 12p, BC109 13p, BC167
10p, BC I68 9p, BC169 10p.

PNP: BC177 15p, BC178 14p, BCI79 15p, BC257 9p.
BC258 8p, BC259 9p.
Standard groupings available.

BD135 npn medium power 26p
BD I 36 pnp medium power 27p

DIODES
0A90, 0A91, 0A95, 6p each 0A200, 9p; 0A202,
10p.

Other semiconductors: AC128, 17p; AFI 17, 35p;
BFY51, 19p. Full lists and technical data will be
found in Catalogue No. 6.

SIEMENS' THYRISTORS
0'8A 400V 56p, 600V 70p.
3A 400V 60p, 600V 88p.

ZENER DIODES full range E24 values: 400mW:
2.7V to 36V, 14p each; IW: 6 BV to 82V, 21p each:
I -SW: 47V to 75V, 48p each. Clip to increase
1.5W rating to 3 watts (type 266F) 4p.

DIN PLUGS AND SOCKETS
by Hirshrnann, 4A rating

2 way LS -socket 10p, plug 11p
3 way scr.-socket 10p. plug 11p
5 way scr.-socket 1 1 p, plug 15p

TRANSISTOR ACCESSORIES
TO3 cover. 7p; Heat sinks 1'C/W. type 6W1.
undrilled, 60p.

SWITCHES
1011 SPST
toggle, 2.0p; 409
DPOT toggle, 29p
(these are chrome
plated, 25A rating); 7201 sub -miniature DPOT
250V a.c./2A, 489.

ROTARY SWITCHES
Radiospares Miniature Maka-swach((in assembly kit
form). Shaft, 48p. Wafers, MBB-2P5W, IPI IW:
BBMIPI2W, 2P6W, 3P4W, 4P3W, 6P2W, 6p each.

WAVECHANGE
SWITCHES
1P1 2W, 2P6W, 3P4W, 413W, 31p each.

ELECTROLYTIC CAPACITORS AXIAL LEAD
Rated voltage: 3V 6.3V 10V 16V 25V 40V 63V 100V
Capacity i(F

0-47 7p 7p
1-0 7p - 7p
2.2 - - - 7p - 7p 7p
4.7 - - 7p - 7p 7p 7p

10 - 7p - 7p 7p 7p 7p
22 - - 7p 7p - 7p 7p Ilp
47 7p - 7p 7p 7p 7p Op 12P

100 7p 7p 7p 7p 7p 89 lip Illp
220 7p 7p 7p Op 9p 109 170 26p
470 7p 8p 9p 9p 12p 17p 24p 4Ip

1,000 9p 12p 12p 17p 20p 23p 40p -
2.200 14p 16p 22p 159 36p 40p -
4,700 23p 26p 37P 400 - - -

10,000 37p 40p

POLYCARBONATE-5t
TOLERANCE
250V up to 0 luF: 100V. 0 IµF and
above.
0-01; 0012; 0015; 0018; 0022.
0-027; 0033; 0047; 0056; 4p each
0068; 0082; 0-I; 012; 0.15; 4p
each. 0.18; 0-22; Sp each. 0.27;
0.33; 6p. 039 7p. 047 Op. 056
10p. 068 1 1p. I kiF 13p.

MINITRON DIGITAL
COUNTER
Type 3015F. Seven Filament seg-
ment Indicators to make 0-9 +
decimal point. Compatible with
standard logic modules, nett IL
Decoder driver type FLL 12IT nett
/1.36. DIL socket, nett [2.

RESISTORS - 10%,
Code Power Tolerance

soh, 20/0
Range

C /20W 5% 820-220K 0
C /8W 5% 4.7 0 -470K n
C /4W 10% 4.7 n-lom n
C /2W 5% 4-7 0-10M0
C W 10% 4'7 0-10M11
MO /2W 2% 100-1M(1
WW W 10% + 1/20n 0.22 n-3.90
WW 3W 5% I 0-10K fl
WW 7W 5% 1 n -10K n
Codes: C = carbon film, high stability, low noise.
MO = metal oxide, Electrosil TR5, ultra low noise.
WW = wire wound, Plessey.
Values:
Eli denotes series: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24 denotes series: as E12 plus I I, 13, 16, 20, 24, 30, 36, 43, 51
62. 75, 91 and their decades.

Values I to 9 10 to 99 100 up
available (see note below)

612 9 8 75
' E24 I 0 9 0.75 nett

E12 I 09 0 75 ntt
E24 1 2 I 08 nett
612 25 2 16 nett
E24 4 3 2 nett
Et2 7 7 6
E(2 7 7 6
612 9 9 8

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

EVERYTHING BRAND NEW, GUARANTEED TO MAKERS' SPEC. NO SECONDS OR REJECTS

KNOBS All grub screw fitting for kin
shafts. Black. For other types
-see Catalogue No. 6, p. 54.

F.14 (20mm) pack of 2, 72p; F.I3 (26mm) pack of 2.
38p; F. I 2 (33mm) pack of 2, 409; F.19 (20mm) pack
of 2, 32p; F.I8 (26mm) pack of 2, 38p; F.I7 (33rnm)
pack of 2, 40p; KB.4 (20mm) pack of 4, 40p; K30/3
(17mm) aluminium, 14p each.'

Fld

FIP

01) 554 taco

Fn

TRANSFORMERS-MAINS
MT3 30V/2A plus 4 taps
MT103 50V/IA plus 4 taps
MT104 50V/2A plus 4 taps
MTI27 60V/2A plus 4 taps
131-05 13V/}A, CT
28T05 12 + I 2V, 2-0-2V.

L2.85
1.2.55
13.50
13.80
[1.25
[1.65

IT'S ALL IN THE LATEST
ELECTROVALUE CATALOGUE
No. 6 (4th printing) contains
details of 100's of semiconductors;
ICs with circuit diagrams. R's and
C's of practically every kind,
accessories, components, tools,
materials, etc., information and
equivalent tables, etc. Well
illustrated (96 pages, Skin x 8Sin)
2.5p post free with refund voucher
for 25p allowable on orders over
L5 or more.

with
2Sp

refund
voucher

POTENTIOMETERS
Rotary, carbon track.
double wipe
SINGLE P20 lin. 100n to
2.2M 0. lip; 1P20 Log. 4.7K 0,
to 2.2M O. 119; Dual gang
lin. 4.7K n to 221.1 n, 42p;
Dual log. +7K 0 to 2 2M 0,
42p; Log/antilog, 10K, 22K,
47K, 1M 0 only, 42p; Dual
antilog. 10K only, 41p. Any
type with 2A D.P. mains switch,
Ilp extra.
Only decades of 10. 22 and 47
available in ranges quoted.
DUAL CONCENTRIC DP20 T"' j"'
in any combination of P20
values, 609; with switch, 72p.
SLIDER
Lin. or log. 10K to I meg. in all
popular values, each 16p.
Control knobs blk./white/red
)(el./gr./blue/elk. grey/It. grey.
Sp each. TYPE live,CARBON

SKELETON PRE-
SETS
Small high quality, PR lie.

2K2, 4K7, 10K, 22K. 47K.

5M, 10M 0. Vertical or
horizontal mounting,

100n, 2200, 4700, 1K.
100K, 220K, 470K, 1M, 2M2.

Sp each.

DISCOUNTS
All items offered for sale in accordance with our
stated terms of business, copy of which available on
request.
Not allowed on nett price items. 10% on orders for
L5 or more. 15% on orders of (IS or more.
Prices subject to alteration without prior notice.
Prices quoted DO NOT include V.A.T. Orders
received after 31st March must be accompanied by
an additional I0"" of the nett value of the order.

POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under t2.
Overseas orders carriage and insurance charged at
cost.

ELECTROVALUE
(Dept. PE5), 28 ST. JUDE'S ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Hours: 9-5.30. Sat. 1 p.m. Tel.: Egham 3603 Telex 264475
Eng. Reg. No 1047769 Registered Office: 28 81. Jude's Rd., Euglefield Green, Egham, Surrey TW20 OHS
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ece
A FIRST FOR HOME CONSTRUCTORS

A POCKET CALCULATOR KIT FROM S.C.S
A £4 DISCOUNT TO READERS OF PE

Just look at some of these features:
 8 digit, fully floating decimal point.

4 function with a constant on all functions.
 Does not limit on over or underflow.
 Provides 8 significant figures plus decimal point

position over 99 decades.
 Rechargeable batteries.
 Carrying case.

.4  Charger.
4. Touch key board.

Weighs just 8 oz.
 Measures 5k" x 3" x 11".
 Full after -sales service.
 1 year guarantee.

A unique, three-way link up between S.C.S., a major calculator
manufacturer and Practical Electronics allows us to offer you a fully
guaranteed pocket calculator. Powered by a second generation MOS
LSI chip from General Instrument Microelectronics, this offer brings
home -constructors full manufacturers service facilities.

Available fully assembled for £47.50 V.A.T. (tested and
guaranteed). List price in kit form: £39 V.A.T. LESS SPECIAL £4
DISCOUNTTO ALL P.E. READERS.

Offer closes 31st July 1973, so don't delay ... send in for your
pocket calculator kit today . .. and don't forget to use your discount
voucher.

PPOPPPVPAPPOPAPPPPPPM.t
£4 DISCOUNT VOUCHER

I enclose a cheque to the value of £35 -i V.A.T. to cover the cost of the
 S.C.S. Pocket Calculator Kit. (All cheques should be made payable to (tS.C.S. Components Ltd.) tp

(fa'

S.C.S. Components Ltd., P.O. Box No. 26, Wembley, Middlesex HAO 1 YY
Registered in London No. 888454

APPAPPV0gPPXPPAPPAPa

NAME

ADDRESS
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PE
STEREO RADIO WITHOUT TEARS

THE stereo tuner described this month has a number of
interesting features which reflect some of the current

approaches to domestic receiver design, as practised by set
manufacturers.

In the field of domestic radio receivers, the integrated cir-
cuit has yet to make its full contribution. Various sub-
sections of the conventional superheterodyne circuit have
been designed and produced in monolithic form, but all these
devices require additional discrete components in order to
function. Thus the apparent labour- and material -saving
advantages of i.c.s are largely nullified. The chief problem
is one of inductances and capacitances. This real difficulty
associated with monolithic circuits has encouraged further
investigation into less conventional receiver designs where
there is no dependence on LC tuned circuits. For example,
the phase -locked -loop or synchronous detector receiver has
been much discussed of late, as a likely future substitute for
the classic superhet.

The i.c. has however made a noteworthy contribution to
stereo receiver design. Single chip phase -locked decoders
have been around for some time, and they represent perhaps
the most highly developed integrated circuitry, with the
highest component density, found at present in a sound
receiver. A less exciting but important function performed
by the i.c. is as a power supply regulator-a vital role- in
v.h.f. receivers incorporating varicapacitance diode (truly
electronic) tuning.

The completely integrated high quality receiver will emerge
eventually; whether as a single chip, or as a set of two or
three i.c.s each covering a major portion of the system, only
the i.c. and set designers and manufacturers will have a
clue at this moment in time. While awaiting the inevitable,
the ultimate in integration, set makers have in recent years
been employing several methods. One popular approach is a
different form of integration-using pre -adjusted circuit
modules, containing conventional discretes. Mass production
of complex receivers is thus greatly simplified and the need
for critical alignment operations on the assembly line
eliminated.

This approach has obvious attractions for the home con-
structor, especially where a complicated and highly sensitive
piece of equipment such as a stereo tuner is concerned. This
month's design illustrates the use of modules, i.c.s, and dis-
crete components. Thus as a system it is interesting and
instructive. It demonstrates how available circuit devices can
be judiciously co-ordinated to produce a "state of the art
design" for the modestly equipped home constructor.-F.E.B.

Editor
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G. GODBOLD
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Art Dept.
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UP TO recent times the only methods of tuning
radios were either the variable capacitor or the

variable inductor. Using either system the result
was the same, mechanics in the form of pulleys and
pointers were needed to physically move either the
vanes of the capacitor or the core of the inductor.
Any constructor who attempted to build such a
radio faced not only these mechanical problems but
also the problem of alignment, particularly difficult
in v.h.f. radios.

Two new tuner modules recently produced by
Mullard go a long way to overcoming all these
difficulties; they are pre -aligned and the tuning is
electronic, not mechanical, i.e. there are no moving

parts.

VARICAP TUNING
The tuner module uses a "varicap" diode for

varying the tuning frequency. A varicap diode is
one which takes advantage of the fact that the width
of the depletion layer in a reverse biased diode
varies with the reverse voltage. Thus one is effec-
tively changing the gap between two plates of a

capacitor. The capacitances involved are small and
thus at the moment varicap tuning is restricted to
v.h.f. tuners.

In the Mullard LP1186 module the tuning is
carried out by applying a voltage between 2 and
17 volts to its input. Because the tuning is elec-
tronic this opens up a whole field of possibilities, in
particular that of remote tuning.

THE MODULES
The tuner module type LP1186 has three stages,

a tuned aerial and r.f. stage, giving good image and
i.f. rejection, a separate oscillator stage for good
signal handling, and a mixer stage with a double -
tuned i.f. output circuit. The main characteristics of
this module are shown in Table 1.

The LP 1185 is an f.m.-i.f. amplifier module whose
main characteristics are summarised in Table 2.
Both modules require a supply voltage of 9V and
this is also adequate to cover the broadcast band
when applied to the varicap diode.

Cover photo by courtesy of London Electricity
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Only a few components are needed around the
modules for decoupling and de -emphasis. Auto-
matic frequency control (a.f.c.) is available though
this may be removed by shorting to ground when
tuning weak stations.

STEREO DECODER
An MC 1310P integrated circuit stereo decoder is

used to split the output of the LP1185 into right
and left channel signals. The integrated circuit has
the advantage over some of the earlier types in that
it needs no coils. It has automatic stereo switching
and an indicator driver capable of driving a 60mA
bulb. A light emitting diode (l.e.d.) is shown in
the circuit together with a resistor necessary to drop
the voltage to the 1.5V needed for an 1.e.d.

Table 3 gives some of the data on the i.c. stereo
decoder.

CIRCUIT DIAGRAM
The full circuit diagram excluding the tuning unit

and the power supply are shown in Fig. 1. The
input from the aerial is fed into pin B of the
tuner module. The tuning voltage is applied to pin
C. Capacitor Cl is only really necessary if there is
a large separation between the tuning unit and the
tuner and may be omitted. A.F.C. is taken from
pin F of the output module and fed back to pin D
of the tuner. Switch SI removes this a.f.c. by short-
ing to earth.

The signal is then fed into pin 2 of the stereo
decoder. Dl is the stereo indicator lamn. VR1 is
used to adjust the frequency of voltage controlled
oscillator which forms part of the stereo decoder.

Components C9, R4, C10, R5 are de -emphasis
components needed to compensate for the pre -
emphasis of the high frequency signals which is
introduced at the transmission end.

Output is taken to the DIN output socket via
CI 1 and C12.

SK 1 iS

? 0 1

ClF

TUNING
VOLTAGE

ree fig 3)

0V

OA

OB TUNER MODULE

DC

LP 1186

L

Table 1:
SUMMARY OF THE CHARACTERISTICS

OF THE LP1186 F.M. TUNER MODULE

Tuning range
Tuning voltage
Bandwidth at -3dB points
Aerial impedance
Power gain (fin = 95MHz)
Noise factor (fin - 95MHz)

87.4 to 104.5MHz
2 to 12V
300kHz
750
30d B
6.5dB

Table 2:
SUMMARY OF THE CHARACTERISTICS

OF THE LP1185 F.M.-I.F. AMPLIFIER
MODULE

Centre frequency
I.F. bandwidth at -3dB

points
Sensitivity for 40mV output

F.M. output at limiting
(1mV input)

Signal-to-noise level with 60dB
150µV input

A.M. rejection 40dB

10.7MHz i 50kHz
250kHz

300µ1/ (min) 60p.V
(max)

180mV

Table 3:
SUMMARY OF THE CHARACTERISTICS
OF THE MC1310P STEREO DECODER I.C.

Maximum input signal
Pilot capture range
Distortion
Maximum stereo indicator

current

500mV r.m.s.
3%
0.3%

70mA

POWER SUPPLY
In a varicap tuner the power supply is very impor-

tant as the tuning voltage must be very stable and
ripple free. The power supply circuit is shown in
Fig. 2.

I.F. MODULE
LP 1185

Fig. la fright) shows
temporary connection
for setting up

TO LP1185 OUTPUT
IPIN 0/ C

10 Kfl

L C)

C4 022pF

1
HO

u

F

S1

I SHOWN IN
ON POSITION)

C5

047pF \AAr-

470 C7

PF R2 °C47''F

I5kVR1

fl

1

15kft

8

C9

0.715
pF

C5 0 7I.

16 13 12 11 10 9 8

1

MC 1310 P

2 3 5 6 7

3 NI)

C10
0015

pF

R5

39k0

J

R6
5600

D1

9V
0

 0
OV

C11 22HF
RH CHANN

AUDIO
C12 22pF OUTPUT

Fig. 1. Circuit diagram of the stereo tuner. The shaded boxes indicate ready built pre -aligned units.
The tuning voltage unit is shown in Fig. 3
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Photograph of the complete tuner showing the
front panel layout

The low voltage from the transformer is rectified
by the diode bridge D2-5, smoothed by the large
capacitor C13 and applied to the input of the inte-
grated circuit regulator 1C2. VR2 is used to tap off a
fraction of the output voltage to feed back into the
input of the i.c. Here it is compared with a reference
voltage generated within the i.c. and the output is
adjusted to make the two equal. Thus VR2 can
be used to accurately set the output voltage.

The i.c. used will keep the output voltage to
within 0.2 per cent of the nominal voltage for loads
up to 100mA and within 0.03 per cent of nominal
for power supply variations, provided that there is
more than three volts between input and output.
Because this i.c. also supplies the stereo decoder
and hence the stereo indicator lamp it is best to
keep the lamp current as low as possible hence the
use of an 1.e.d.

TUNING UNIT
As mentioned earlier, a tuning voltage of between

two and nine volts will adequately cover the normal
broadcast band. A suggested switching system is
shown in Fig. 3. This system gives two preset
stations and one manually variable setting. The
number of preset stations may be extended ad
infinitum depending only on the number of push
buttons in the unit.

The circuit board shown will accommodate six
preset potentiometers. Thus a six -button unit or a
six -way rotary switch can be used.

Padding resistors are added at either end of the
potentiometers so that fine tuning is easier, although
this somewhat restricts the tuning range. Fig. 4
shows the relationship between tuning voltage and
frequency and this allows calculations to be carried
out on the best settings for each station, The pad-
ding resistors are mounted with the potentiometers
forming small pillars.

CONSTRUCTION
Construction is simple if the printed circuit board

(Fig. 5) or the layout recommended are followed.
Note that the orientation of the i.c.s is critical, a
small spot indicates pin 1. Assemble the power
supply components first (Fig. 6). Set VR2 to midway
then switch on and test the output with a voltmeter,
adjusting VR2 to give a 9V output.

Fig. 2. Circuit diagram of the power supply unit.
This not only supplies power to the modules
but also provides the stabilised voltage neces-
sary for tuning

9V

55 54 53

Tuning
!toga

Fig. 3. A suggested tuning unit. This provides
two preset voltages with a third manually vari-
able voltage. The number of preset voltages
really only depends on the size of the push
button unit. There is also no reason why this
tuning unit should not be mounted remote from
the tuner itself. S3 is simply used to cancel the
other two switches

V

1B

16

14

12

10

6r

94 96 98 100 102 104 106 108

MHz

Fig. 4. Relationship between the tuning voltage
and the frequency as measured in the prototype

I 92N-1

402 Practical Electronics May 1973



CIRCUIT BOARD

COMPONENTS . .

Resistors
R1 1500 R4 3.9ki2
R2 15ki2 R5 3.9ki2
R3 1161 R6 56012

.

R7 8.2ki2 R10, R13 8.2k fl
R8 5.6ki2 R11, R14 5.6k fl
R9 10012 R12 100 f2

All -,fN 10% carbon except R2 5%

Potentiometers
VR1 5162 skeleton preset
VR2 10k12 skeleton preset
VR3, VR4 10ki2 skeleton preset (2 off)
VR5 10k12 carbon linear

Capacitors
C1 0.111F
C2 25,1).F 12V elect.
C3 470pF 2%
C4 0.22tLF
C5 0.47fLF
C6 0.22p.F
C7 0.04711F

C8
C9
C10
C11
C12
C13
C14

2.2µF 64V elect.
0.015µF
0.015pf
22µF 25V elect.
22µF 25V elect.
2,000/iF 25V elect.
10µF 16V elect.

Diodes
D1 Light emitting diode1 .5V 20mA (West Hyde)
D2-5 W005 or any 50 p.i.v. +A bridge rectifier

Integrated Circuits
IC1 Motorola MC1310P
IC2 Motorola MFC4060

Fig. 5. The underside of the printed circuit board.
The black areas indicate copper, the white areas
being etched away

Transformer
T1 Mains primary, 12V 100mA secondary

Modules
Tuner Module Mullard Type LP1186
I.F. Module Mullard Type LP1185

Switches
S1 Miniature rocker or slide on/off switch
S2 Miniature d.p.d.t. toggle switch
S3-5 3 way pushbutton unit, each switch

cancelling the other two

Miscellaneous
FS1 100mA fuse and fuseholder
SK1 Coaxial socket
SK2 5 pin 180 DIN socket, panel mounting
LP1 Mains neon indicator with integral resistor
PL1 Mains panel mounting plug Bulgin type P360
3 -way tag strip, printed circuit board, case, 6BA

and 8BA nuts and bolts

Printed circuit board and modules can be obtained
from B & B Electronics, 64 Manners Road, Balderton,
Newark, Notts.
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After checking the power supply attach the other
components. Note the link between the cases of
the two modules. Do not attach C8 at this stage.
Push button units vary as to the type of contact
arrangement. If you are not sure use a continuity
tester, e.g. a battery and bell or lamp to find two
contacts which make when the appropriate button
is pressed.

As mentioned before there is no reason why the
push button units should not be mounted remote
from the tuner.

SETTING UP AND TESTING
Prior to testing and final setting up, ensure that

a good aerial is available and also an amplifier for
monitoring. A v.h.f. aerial will be needed for low
noise stereo although a v.h.f. television aerial or a
length of wire will suffice for initial checks.

Before setting up is explained, some description
of the stereo decoder is useful to understand what
is going on. Fig. 7 shows a block diagram of the
stereo decoder i.c.

The audio input is buffered and separated from
the 19kHz pilot tone which is fed to two modulators
which act as phase discriminators; modulator 1 is
the input to the phase locking loop and modulator 2
is used as the stereo detector and indicator. Each
provide an output which is proportional to the phase
difference between the pilot input and the
regenerated 19kHz signal (TP1). The output from
modulator 1 controls the frequency of a 76kHz
oscillator which is then divided by two to give a
38kHz signal necessary for decoding. The
regenerated 38kHz is divided by two to give 19kHz
which is fed back to the modulators, forming part
of the phase locked loop.

If this regenerated 19kHz differs in phase from
the 19kHz pilot then the modulator will correct the
76kHz oscillator thus locking it to the pilot tone.
The resultant output from modulator 2 triggers a
Schmitt trigger which switches on the stereo indi-
cator and feeds the regenerated 38kHz to the
decoder. With mono transmissions the audio comes
out of the decoder outputs simultaneously, no pilot
tone being present.

INTERWIRING

LP 1186 0

R8 R11

0 V"

CATHODE

1=1

LP 1185

Fig. 6. Layout of the com-
ponents on the printed cir-
cuit board and interwiring
details. Front panel drilling
details are not given as
these will depend on the
components used
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Fig. 7. Block diagram of the MC1310P stereo
decoder ifs

OSCILLATOR ADJUSTMENT
There are two ways to set VRI, the object being

to set the oscillator to 76kHz with no pilot or input
signal.

Connect the tuner to an aerial and an amplifier
with C8 in position on the board, then switch on.
It should be possible to tune into a station at least
in mono (ignore the indicator lamp if it should
come on). Switch off the a.f.c. and tune slightly
away from the station, then switch back to a.f.c.; the
station should pull in, if the signal is strong. Leave
the a.f.c-. on and tune to a known stereo broadcast.
Rotate VRI until the stereo indicator just lights and
a stereo output is heard. There will probably be a
good deal of background noise especially with a
poor aerial.

If an oscilloscope is available monitor TPI with
the tuner locked onto a station. Remove the input
signal and reset the frequency to this measured
value.

An alternative method of setting up is- to reduce
the signal level to the decoder thus reducing the
range of VR I. Connect the positive end of C8 to
the board but connect a 10 kilohm potentiometer
between its negative end and the LP 1 185 output (see
Fig. I a). Switch on and tune to a stereo broadcast
then adjust this potentiometer to give maximum audio
output. Adjust VRI until the stereo indicator lights
then alternately reduce the output with the potentio-
meter and adjust VRI until the setting of VRI
is very sharp or critical, this being the correct
setting.

Photograph of the internal layout of the tuner

NEXT

MONTH
General Purpose
limer

A new Integrated Circuit, the 555,
provides the main circuit elements
of a timing unit suited to application
in the home, darkroom, workshop
or factory. Covering delay times
from milliseconds to hours, the 555
may in addition be used for pulse
modulation or as an oscillator or in
other applications. The device in
its various guises is discussed
in detail so that the constructor
may design his own circuits. In
addition, this issue includes a
constructional feature on a timer
using the 555.

Wide Range
Puke Generator

A simple circuit using only two
ICs, some odd components and a
suitable supply, creates a pulse
box capable of covering 1Hz to
1 MHz in switched ranges.

Autotone
A novel single tone melody instru-
ment based on a digital system.
With the Autotone simple tunes
can be composed and the results
memorised for instant replay at the
desired tempo.

The June Issue is on sale May 12 1973
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CONCLUDING ARTICLE

ANNIIIIMMEIMIMIPINIM

PE

Tins final part of the Digi-Cal series describes
the remaining logic housed on the under -

chassis overflow (ovF) board, and attempts to knit
together the loose ends which have been left dang-
ling in earlier articles. Testing and troubleshooting
information is also given.

OVERFLOW (OVF) BOARD
I he existence of the ovEui LOw board was estab-

lished in Part 2, when it was mentioned that this
board is mounted copper side uppermost under the
chassis, spaced from it by two 6BA nuts on each
of the supporting bolts.

The OVF identity was not given to this board in
Part 2 but is used here for ease of reference, the
majority of the logic housed on this board being
concerned with the OVERFLOW circuitry.

The Veroboard panel itself is mounted in the
copper up fashion to facilitate the use of this board
as an interconnection and power bus medium in

By R.W. COLES
PART 11
OVERFLOW LOGIC AND OVF BOARD

addition to its job of housing logic. This mounting
method also permits the easy addition of circuitry
without access to the underside of the board, the
only compromise necessary being that of neatness,
since the solder is "on display" together with the
components.

INTERCONNECTIONS
The ovi board carries the +5V and ground line

power buses, from which the other logic cards are
supplied. Any other logic lines which are employed,
e.g. the FUNCTION CODE A and B are also allocated a
copper strip for bus use to permit a tapping to be
made where required.

Programme functions are distributed from the
OVF board by means of a series of terminal pins
which act as distribution points, the decision as to
which functions require this treatment being left
to the individual constructor as layouts will
undoubtedly vary.
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OVERFLOW LOGIC
The OVERFLOW logic is required to detect and

indicate any errors resulting from the incorrect
operation of the calculator, indication being pro-
vided via the red OVF lamp on the keyboard. If
this lamp comes on at all during a calculation then
an improper operation has been attempted and the
only course open is to depress the CLEAR key which
also resets the OVF circuits.

There are several ways in which an error condi-
tion can occur, an error being a state which would
result in an incorrect answer being given. Detection
of these states requires a combination of three
separate logic groups whose areas of responsibility
are as follows:
(a) ENTRY OVERFLOW. If too many digits are entered
into the E REGISTER, the most significant data can be
destroyed by being shifted out of the end of the
register. This condition must be detected.
(b) A REGISTER OVERFLOW. If during a multiplication
sequence, the product exceeds the capacity of the
A REGISTER then the CARRY STORE will stay set at the
end of an addition which is an indication of OVER-
FLOW.
(C) ANSWER OVERFLOW. The Digi-Cal A REGISTER has
a ten digit capacity although only eight digits are
displayed, the other two positions in the register
being for transient use during programme execu-
tion. Should either of these two positions contain
other than zeros at the end of a programme sequence
then an OVERFLOW has occurred.

This type of OVERFLOW can occur during ADDITION,
MULTIPLICATION and when a negative answer is pro-
duced in complement form.

OVF CIRCUITS
The active circuitry of the OVF board is shown in

Fig. 11.1, where it can be seen that in addition to
the OVF logic proper, IC141 and IC146 perform the
functions of constant store buffering and E2 gating
respectively.

Bistable BS2 of IC144 acts as the common OVF
latch, which is set by an output from any of the
three separate OVERFLOW detection circuits, and
which controls the OVF lamp driver on the KEYBOARD
logic board. The OVF latch is cleared when the
CLEAR key is depressed in response to an OVF
indication.

The NOR section of IC145 which is a four -wide
two -input AND -OR -INVERT gate combines the inputs
from three detection circuits to drive the BS2 PRESET
input, an output from any of the three resulting in
a SET LATCH signal.

ENTRY OVERFLOW LOGIC
IC142 and GI of IC I43 are used to detect E REGIS-

TER overflows. The system used here to monitor the
B.C.D. outputs of the most significant digit position
of the register with ICI42, which, in this applica-
tion, can be considered as a four -input positive NOR
gate with a common disable input.

The output of IC142 is gated with the E CLOCK to
generate the OVF output when necessary.

Gate IC142 is in fact waiting for one or more
of its inputs to go to a logic I, indicating that the
most significant digit of the E REGISTER contains
other than decimal zero.

On the arrival of a further clock pulse an error
output is generated to set the latch.

A problem arises here since by using the straight-
forward E CLOCK an error output would be produced
one step too early. What is really needed is an E
CLOCK "pre -pulse" which comes and goes before the
register itself is clocked. At first sight this is an
impossible requirement to meet; however, by using
the inherent propagation delays of the gates
involved, such an arrangement can be achieved.

What happens is that when a B.C.D. output other
than zero appears in the most significant position of
the register a I input to pin 9 of IC145 results.

Much later, when another number key is pressed
the rising E CLOCK on IC145, pin 10 will result in an
error output to pin 8, setting the latch. Even before
the clock rises on pin 10, the unbuffered E CLOCK
operates the common disable input connected to
pins I, 3, 5 and 9 of IC142 removing the I input
to IC145, pin 9.

The result at the output of IC145 is an extremely
narrow pulse which in practice could be too narrow
to set the latch BS2. The way to stretch this pulse
is to increase the propagation delay through ICI42
and GI of IC143, and this can be conveniently
achieved by increasing the capacitive load on the
output of IC142.

A capacitor C, is shown on the diagram and can
be added if the error output is found to be too
short on test; the value used should be between
200p F and 1,000pF.

No such capacitor was necessary on the prototype.

A REGISTER OVERFLOW LOGIC
The operation of the A REGISTER detection logic

is quite straightforward; in this case the task is
simply to detect the presence of a stored carry at
the end of ten clock pulses during a multiplication
or addition.

The rising edge of the END OF TEN output from
board CB triggers a monostable made up of BSI of
IC144 and G2 of IC143. The indication that the
clock sequence is at an end is gated with the CARRY
SENSE output from board AD, in G3.

The output of G3 is gated with an inverted
FUNCTION CODE A (which is an indication of the
arithmetic operation being performed) in the AND
section of IC145 to produce the ERROR output at
pin 8.

ANSWER OVERFLOW LOGIC
Detecting an integer in the two most significant

A REGISTER positions seems on the face of it to be
quite straightforward, but in practice such con-
siderations as lack of space on the A boards to install
i.c. gates, and lack of edge contacts on the A boards
to allow external i.c. gates pose some problems.

The only practical solution is to construct a special
gate using discrete components which operates as
a positive logic NOR. This design requires only the
installation of four diodes, and the utilisation of
only one edge contact on each A board.

The problem of the low logic I levels associated
with TTL outputs is overcome by clamping the
emitter of TR22 of the gate to about -11/, and using
TR23 to regenerate suitable logic levels to interface
with IC145 pin 13.

Pin 1 of IC145 gates the ERROR output from the
discrete component gate with what is effectively an
END OF PROGRAMME signal (DISPLAY A) so that valid
transient outputs from TR23 during programme exe-
cution have no effect on the OVF LATCH.

Practical Electronics May 1973 407



0
ENTER K 0

RECALL K 0

,0
E-

041020

13

12
10

2 -,D
13

A2 BOARD

D.
3

4

OVF BOARD

0
& b 0 ENTER K

5SN744 0 0
0 RECALL K

0gy
0 TO E TO Z BUFFER

8

1C141

G7 1C146
SN7400

G6 E)D6

05

pirt14
0 10

pin 14
0

1C71 S pin 15
0

pin 25 0

VCC

0
0 TO A TO Z BUFFER

R77
150

TR22

D14 7 - 0150

Al BOARD

DISPLAY A 0

CARRY
SENSE 0

D143- D146

OVO

E 5200 R78
4.7k

R74
4.7k R75

1.5k 150150

TR 23

R79
1.5k

pin 14

E5201

+5V0 tr

,ILC52 EXCEPT SN7476 WHICH
Vcc

pin 25 101JF

C51,-1-1
HAS PIN 5 TO Vcc

pF" AND PIN 13 TO GND
OV 0 OV

pin?

DESTINATION OF
OVF TERMINATIONS

a ENTER K (from keyboard)
b RECALL K (from keyboard)
c E2 (from programme)
d TRANSFER A to Z (from

programme)
e A1/25, A2/25
f DISPLAY A (from programme)
g AD/36
h CB/35
i FUNCTION CODE A (from

keyboard)
j ED/3
k E3/32
I E3/31
m E3/30
n E3/29
o ED/4
p CLEAR (from keyboard)
q E1/28, E2/28, E3/28
r E1/27, E2/27, E3/27
s Z1/25
t Z2/24
u OVF (to keyboard)

IC145
SN7453

13

0
END OF TEND

FUNC A 0

0
+veE CLOCK()

MS
OUTPUT
FROM E3

a

2

J Q

BS1

6

15

-21C144
SN7476

14

ED20

12
1

11 1

G3

3 1

G4

2

3

3/4 IC 143
SN 740:

74u

10

by

13

ID,

co

0ado

ve E 0
CLOCK o

0
CLEAR 0

2
3

4

D
5

1

IC 142
SN 7453

1)3.

1,71C143

SN7402
5

Xe.
Cx 01

(See text)

98
7

8 _112,OVF TO
--' KEYBOARD

6 852 IC144
SN 7476

12

Fig. 11.1. Circuit diagram of the various units contained on the OVF board
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DIVIDE OVERFLOW
No logic has been included to show that an OVER-

FLOW during a DIVISION operation has occurred.
Logic to fulfil this function would be simple to

design and could use pins 4 and 5 of IC145 as an
access to the OVF LATCH, but this was not carried
out on the prototype because a divide overflow is
very obvious to the operator by virtue of the fact
that no answer is produced on the display.

E SQUARED GATING
It was only after the component location stage

of Digi-Cal design that it was realised that the addi-
tion of a very few gates could produce an automatic
E2. facility to complement the basic arithmetic
functions.

The gating required is so simple that the incor-
poration on the OVF board is quite straightforward.

The object of the three gates shown in Fig. 11.1
as part of IC146 is to divert the A to z transfer com-
mand from the PROGRAMME to the E to z buffer gate
when the E2 latch on the PROGRAMME board is set.

This simple operation causes the MULTIPLY pro-
gramme to multiply the number in the E REGISTER
by itself. The normal command to transfer the A
REGISTER contents to the z REGISTER is blocked and
the E to z transfer substituted, resulting in the
number E being both multiplier and multiplicand.

-4111.FRONT

4
EDGE CONNECTORS

20 30 40 50

CONSTANT STORE BUFFERS
IC141 .is an SN7440 buffer gate which is inter-

posed between the KEYBOARD outputs and the con-
stant store to provide the drive and inversion

OVF LOGIC CONSTRUCTION
Although the E2 logic and the constant store

buffers will have to be wired up before the testing
stage, it is best to leave the ovF detection logic
until the calculator is operating correctly. Connect-
ing up these circuits before proper operation is
realised could lead to confusion.

Having both the i.c.s and the wiring on the cop-
per side of the board takes a little getting used to
when soldering, but there are no special problems
to look out for, and circuit tracing is really much
easier. The board layout is shown in Fig. 11.2, and
mounting position in Fig. 11.3.

OVERALL TESTING
It would be a very optimistic constructor indeed

who wired up the whole Digi-Cal, switched on, and
expected it to work perfectly first time.

There will no doubt be wiring errors, perhaps a
faulty i.c. (there were three in the prototype), and
a dry joint or two.

The policy of piecemeal testing suggested in pre-
vious parts will undoubtedly have eliminated most

60 70 80 90 109

WEI
GND BUS

V. BUS

FUNCTION CODE A BUS

FUNCTION CODE B BUS

CLEAR BUS

THESE STRIPS
FOR ANCHOR POINTS
OR EXTRA BUSES
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x

x x 1Ca x
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-1-
icj FOR COMPONENT txx
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'AWE ENLARGED VIEW Fx

_rx

2

LOGIC GND BUS

C141 IC142 IC143 IC144-1C145 1C146

0 0

LOGIC GND BUS

INPUT FROM
A BOARDS

OUTPUT TO
IC 145 pin 13

Fig. 11.2. Construction of the OVF 'board. Note
that both the wiring and components are placed
on the copper strip side of the Veroboard panel
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COMPONENTS . . .

OVF BOARD
Resistors

R74 4.7kil
R75 1.51(S2

R76 1500
R77 150i2
R78 47k0
R79 1.5k S2

Capacitors
C51 lOtiF 15V elect.
C52 0.04711F
Cr (see text)

Diodes
D143-150 West Hyde type "red"

silicon diode (8 off)

Transistors
TTRR2223

EE552200011
(West Hyde)

Integrated Circuits
IC141 SN7440
IC142 SN7453
IC143 SN7402
IC144 SN7476
IC145 SN7453
IC146 SN7400

or any small

Miscellaneous
llin 36in . 0.1in matrix Veroboard panel

faults, and certainly the constructor who has reached
the final testing stage, which basically involves mak-
ing the programmes work as required, will be sure
that all the boards are fundamentally serviceable.

The first hurdle to be cleared is the correct opera-
tion of the ADD/ SUBTRACT programme and when this
has been achieved (with a slow clock speed if
desired) the bulk of the arithmetic section can be
given a clean bill of health.

The MULTIPLY and DIVIDE programmes can then
be tackeld in turn and if any problems are
encountered a thorough understanding of the way
the calculator should be operating will soon sort
these out.

It cannot be stressed enough that after gathering
evidence via a multimeter and display, the best
strategy in solving a problem is to sit down with a
paper and pencil and ponder the possible causes:
aimless probing will get you nowhere.

CLOCK SPEED
The ultimate objective of the testing phase is to

increase the clock speed to as high a rate as possible
while maintaining correct operation.

In the prototype a speed of over 1MHz was
obtained despite the far from ideal underchassis
"bird's nest" wiring resulting from prototype modi-
fications.

Constructors should be able to do better than this
easily since all improvements have been incorporated
in the published designs and any advance achieved
in this respect will be rewarded by a shorter maxi-
mum multiplication time, important when operating
near to the maximum capacity of the machine.

I

!ORA CLEAR

yeBIA

BEND
rDOWN OVF BOARD LOCATED

UNDER CHASSIS

os

26 HOLES 6BA CLVR
- 4- 4-. 4. -4-.1. -4- -4--

12 PITCHES OF 0.7'

25/;

---t -4e  -4  -Q  4- -4  -4- -4-

'SLOT
134

Fig. 11.3. The OVF board is mounted on the
underside of the chassis in the four holes marked
"A" in the main chassis plate

Corrections. We apologise for these errors which
occurred during the course of Digi-Cal articles.

Part 3, Fig. 3.2. Capacitors C3, C4, C5 and C6 should
be connected between +5V and GND, not
as shown. The strobe outputs from IC7
are reversed, i.e. pin 12 should be strobe
8 and pin 4 should be strobe 1.

Part 4, Fig. 4.2. Switch S19 is shown twice, the K
switch should be S5. S13 is shown twice,
the Decimal Point switch should be S3.
Both are shown correctly on Fig. 4.5.
The diode labelled D103 on IC26 should
be D101.

Part 5, Fig. 5.8. The K switch should be labelled Recall
K output.

Part 6, Fig. 6.10. Connection from the Z1 and Z2 soc-
kets to the El, E2 and E3 boards show
the pin numbers incorrectly. Correct
destinations can be found by adding 22
to aach of the pin numbers associated
with the E boards, e.g. Z1/1 should go to
E3/31. Also Z1/19 should go to AD/41,
and Z1/20 to AD/42. Z2/19 goes to
AD/39; Z2/20 to AD/40, not as shown.
Z2/44 should go to Z1/42 and Z2/42.

A1/1 should go to AD/27; A1/10 to
AD/31; A1/11 to AD/32.

A2/1 should go to AD/25; A2/10 to
AD/29; A2/11 to AD/30.

Fig. 6.7. CP in IC77 and 78 should go to pin
3 not 2.
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ALL OUR PRICES INCLUDE V.A.T.
BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12-, 10' or T records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250V
Size 131 x 111in.
Above motor board 31in. belov, motor board 21in

with STEREO and MONO XTAL E825 Post 25p.

BSR PLAYER
Heavy duty 4 -speed motor with
separate pick-up arm fitted
LP/78 stereo corn- £5.50
patible cartridge Post 25p

E.M.I. ry,WDE Fr EERR A V? L5.75
Available separately Post 25p.
Woofer £4.25 Tweeter £190
Comprising a fine example of a Woofer
101 x Olin. with a massive Ceramic
Magnet, 44oz. Gauss 13.000 hoes.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special light-
weight paper cone and magnet dux
10,000 lines. Crossover condenser and
lull instructions supplied.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response ... . 35 to 18,000 c/s
Base Resonance 45 c/s
SUITABLE ENCLOSURE 20 x 13 x 9in. /0.90 121st
MODERN DESIGN. TEAK WOOD FINISH "

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way. Surface mounting
with fixing screws. Will replace
existing wall switch to give light
for return home, garage, automatic
anti -burglar lights, etc. Variable knob.
Turn on or off at full or intermediate
settings. Two types available 0 to 60 minutes or 0 to
8 hours. Makers last list price 1430. Brand new and fully
guaranteed. Fully insulated.
OUR PRICE 11:50. P. & P. 15p or £3 pair.

(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial .. 72p Spare Cores 3p
Osc. P50/1AC ....33p Driver Trans. LFDT4 68p
1.F. P5012CC 470 Itc/s 36p Printed Circuit, PCA1 681)
3rd I.F. P50/3CC 36p J.B. Tuning Gang . . 65p
P51/1 or P51/2 58p Weyrad Booklet 10p
P50/3V 36p OPT1 58p
Mallard Ferrite Rod 8 x 4in. 20p. 8 x in, 20p.

VOLUME CONTROLS 80 Ohm Coax 4p yd.
Long spindles. Midget Size BRITISH AERIALITE
5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 15p. D.P. 25p. 40 yd. 21:40; 60 yd. £2.
STEREO LA 55p. D.P. 75p. FRINGE LOW LOSS inp
Edge 5K.S.P. Transistor 25p. Ideal 625 and colour yd

8in. or 10in. ELAC
HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-60.000 cis. Bass resonance
55 c/s. 8 ohm impedance,
Sin 10 watts, 10in 12 /3.7c
watts music power. " - et 2.5P

E.M.I. 13+ 8in.
SPEAKER SALE !
With twin tweeters. £450And crossover. 10
watt. State 3 or 8 or
16 ohm. As illustrated. Post 25p

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 c/s. £2.75Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

TEAK CABINET " " ' 9'"
£5.50
Post 25p

BRITISH MADE STEREO
MULTIPLEX DECODER
Brand New. 7 transistors Plus integrated circuit. Fibre -Glass
Printed circuit board. Sine 21 81 ' Pre -Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation. 400mV
Output for 100mV Input. Full instructions for any 16.95
FM Tuner. Some technical experience essential. "

Post 15p
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in aides

x 4in 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x Sin 85p:
14 x Bin 90p; 18 x Sin 90p; 12 x 3M 50p; 16 x 10in 11.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 9p; 8 X Sin 15P:
14 x SIn lop; 10 x 7in 19p; 12 x 5in 20p; 12 x Sin 28p;
16 x 6la 28p: 14 x Bin 34p; 12 x 12in 40p; 16 x 10in 50p.
Pazoliu Panel 10 x Bin 15p.

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER
Powerful 3 watt output. 15 ohm. AC mamas operated with
transformer. 3 -Controls, volume. treble, bass and On, Off
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make. size Sin wide
x 4in deep x 3in high.

Suitable 7' x 4" speaker, £1. Price £5.95 Post 25p

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V wc. Output voltages available 6 or 9 or 10
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2 .20 PostDetails S.A.E. Size 31 x 11 x 1;in. 15p

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
11 x 11 x 3 in. Response 25 c/a to 25 kr. s. 26 dB gain.
For use with valve or transistor equipment. 99p
Full instructions !supplied. Details S.A.E.

GARRARD DECCA DISCO DECK
018.50 Post 25p

Single -play Stereo/Mono Deram
transcription head and arm.
4 speeds. 10)in. turntable. CPAnti -ramble filter. Bias
compenution. Laboratory
motor.

METAL PLINTH AND PLASTIC COVER
Cut out Inc most Garrard or B.B.R. Most will
play with cover in position. 121 x 14; x 71in
high. Latest Design. Covered in black
leatherette. £4 95

Post 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS All post
25p each

250-0-250 80mA 8:3V 4A /1:50
250-0-250 80mA 13.3V 3-5A, 6:3V 1A, or 5V 2A . : 11:50
350-0-350 80mA, 6.3V 3:5A, 13:3V 1A, or 5V 2A . £3
300-0-300V 120mA. 6:3V 4A C.T.; 8.3V 2A 1.325
MINIATURE 200V, 20mA, ff 3V 1A, 21 x 21 x 2in 75p
MIDGET 220V 45mA. 6,3V 2A, 21 x 21 x Pin 90P
HEATER TRANS. 6:3V 3A 60p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at IA, 3, 4, 5, 6, 8, 9, 10. 12, 15, 18, 24 and 30V 12.25
1A, 6, 8, 10. 12. 18. 18. 20, 24, 30, 36, 40. 48, 60V 12.25
2A, 8, 8, 10, 12, 18, 18, 20. 24, 30, 36, 40, 48, 60V £3.25
5A, 6, 8, 10, 12, 16. 18. 20, 24, 30, 36, 40, 48. 80V 18.75
3A, 5, 8, 13V £100
Ditto 5A £1.20
3A, 5, 8, 10, 13V. 5-0-5V 11.30
Ditto 5A 11.50
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V.
150W 1245; 500W 113:25; 750W 510; 1000W £14.
CHARGER TRANSFORMERS. Input 200/250V.
for 6 or 12V, 11A. 21:50; 2A, 1180; 9A, 12.50.
BATTERY CHARGERS. 11A 12: 3A £3; 4A £4; 5A 14.50
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12V outputs. 11A 40p: 2A 55p; 9A 85p. LUCAS
2D2500 Full wave Bridge 70V. 5A 95p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet. OUR PRICE i 10
Can be used as 800W auto transformers 240-110V.

Carr.
Famous make. (Value £19) 50p

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V.. 14p ! 250/25V .. 14p 50+50/350V
4/350V 14p ' 500/26V .. 20p 160+100/3500 .

8/450V.. 14p 1000/25V . 35P 32+32/250V
18/450V 15p 1000/50V.. 47p
32/450V 20p It + 8/450V 18p
25/25V 10p 8+18/450V 20p
50/50V 10p 16+18/450V 25p
100/25V 10p 32+32/3500 26p

32+32/450V
350+50/325V .

32+32+32/350V
100+50+50/350V

35p
58p
18p
33p
50p
43p
48p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mP 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65P.
5000mF 6V 25p: 12V 42p; 25V 75p; 35V 85p: 50V 95p.
CERAMIC, IpF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0:1 4p, ff 5 13p; lmF 15p: 2mF 150V 15p.
500V-0.001 to 0.05 4p; 0.1 5p; 0:25 8p; 047 25p.
SILVER MICA. Close tolerance 1.. 2.2-500pF 8p; 560-
2,200pF 10p; 2,700-6,800pF 20p; 6.800pF-0:01, mId 30p each.
TWIN GANG. "0-0" 20130F+176pF. 85p; Slow motion
drive 385pF+385pF with 25pF+25pF. 50p; 500pF stand-
ard 45p; single gang 500pF 75p; small 3 -gang 500pF £1.60.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, SOpF. 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. :W. 1W, 1W. 20" 1p: 2W. 5p. 10 it to 10M.
HIGH STABILITY. 1W 2.0 10 ohms to 8 meg., 10p. Ditto
5.0. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 wall.
10 ohms to 100K 10p each; 0.5 ohm to 8.2 ohms 10p.
TAPE OSCILLATOR COIL Valve type 35p.

RADIO COMPONENT SPECIALISTS Ope
Illustrated Colour Brochure, Radio Books and Component Lists 10p. (Minimum posting charge 15p.)

ALL MODELS "BAKER SPEAKERS" IN STOCK
Hi Pi Enclosure Manual containing 20 plans, designs,
crossover data and cubic tables. 42p Post Free

BAKER I2in. MAJOR EIO
,,,, Post 2.5p

i 30-14.500 cls, 12in. double
cone, woofer and tweeter cone
together with a BAKER

Ow ceramic magnet assembly
having a dun density of
14,000 gauss and a total dun
of 145,000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
NOTE: 3 or 8 or 15 ohms must
be stated.

Module kit, 30-17,000 c,s
sb/raitflase

and
tweeter, crossover,_......41

instructions. LI2.50
Post 25p

BAKER "BIG -SOUND" SPEAKERS Post 25p
'Group 25"Group 35"Group 50'
12in. E8.80 la. L9.90 2m,;; £22.0025W
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER CABINETS.
For 12in or 10in dia. speaker 20 x 13 x gin, 29'90. Post 25p.
For 13 x Bin or Sin speaker 16 x 10 x 9in, £5.50. Post 25p.
For 10 x Sin or Sin speaker 16 x 8 x Bin, 2440. Post 25p.
LOUDSPEAKER CABINET WADDING 18in wide, 15p It.

GOODMANS 61in. HI-FI WOOFER
ohm. 10W. Large ceramic magnet.

pecial Cambric cone au - £4ound. Frequency response
30-12,000 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.
Bin Standard Cone 12W £4 50 Post 25p

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c s to 18,000 cis. Size 31 x
31 x 2in deep. Rating 10W, 3 ohm or
15 ohm models. I.90 Post 10p.Crossover 95p

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters I-Mc/a. lOW 8 ohm or 15 ohm 11.95.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £3. TWO-
WAY 3.000 c/s. CROSSOVERS 3 or 8 or 15 ohm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7s4in.. 0.25; 61in.. ONO:
8x 5in, 11.60; 10in, !ZOO; 8in. 11:75: 10x Bin, ILO&
SPECIAL OFFER 80 ohm, 2:in, 2;in; 35 ohm, 2in. 3in,
25 ohm, 21in dia., Stn dia.. 5in dia. £ I EACH
15 ohm, 31in dia, x 4in, 7 x 4in, x 5in. TYPE
3 ohm. 21in, 2 /in, 31in, Sin dia. 8 x 4in 8 ohms 11.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS 8in.
diameter 4W; 10in diameter 5W; 12in diameter, SW; 3 or
8 or 15 ohm models. 12.20 each. Post 15p.
VALVE OUTPUT TRANS. 259: MIKE TRANS. 50:1 25p.
5 WATT MULTI -RATIO, 3, 8 and 15 ohms 80p.
Mike trans. mu metal 100:1 11.25.

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music, 4 way mixing.
Response 10-30.000 c,s. Matches
loudspeakers, 815 ohm. A.C. 200;2500.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E. £49 FreeF

BARGAIN AM TUNER. Medium Wave.
Transistor Superhet, Ferrite aerial. 9 volt. £4.95

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner /3.95
with separate controls into single output. 9V. "
STEREO VERSION OF ABOVE 15.95.

BARGAIN FM TUNER 88-108 IfIc/s Sax Transistor. 9V.
Printed Circuit. Calibrated slide dial tuning. E14-85Walnut Cabinet. Size 7 x 5 x 4in.

BARGAIN FM TUNER as above less cabinet £9.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4.50Push -Pull Ready built, with volume control
and on Off switch. 9 volt.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd
JACK SOCKET Std. open -circuit 14p. closed circuit 230:
Chrome Lead -Socket 45p. Phono Plugs Sp. Phono Socket 5P.
JACK PLUGS Std. Chrome 15p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3 -pin, 10p: 5 -pin 10. DIN SOCKETS Lea
3 -pin 18p: 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin 25p
VALVE HOLDERS. 5p; CERAMICS Bp; CANS 5p.

E.M.I. TAPE MOTORS. 120 volts A.0
each. 1,200 r.p.m. 4 pole or 2in series 240
volts AC. Size 31 x 21 x 21in Li
(illustrated). Post 25p.
E.M.I. GRAM. MOTORS. 120V or 240V a.c.
2.400 r.p.m. 2 pole 70mA. Spindle £ I

in. Size 2:x 21 x 2Zin. Post 25p

18p

337 WHITEHORSE ROAD, CROYDON
n 9-6. Wed. 9-1, Sat. 9.5 (Closed for lunch 1.15.2.30)
Buses 50, 68, 159. Rail Selhurst. Tel. 01-684.1665
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD
RESISTORS
4W Iskra high stability carbon film -very low noise-capless construction.
aW Mallard CR25 carbon film -very small body size 7.5 x 2.5mm.
IW 2% ELECTROSIL TR5

Power
watts Tolerance

5%
10%
2%

10%
a 5%

Range
4.70-2-2M13

3.31111-10MI7
I On -1 Mf1
10- Ion

471/-1M(1
4 10% 10-1011

Quantity price applies for any selection. Ignore fractions on total order.

Values
available

E24
E12
E24
E12
812
E12

Price
1-99 100+

1p 0.8p
1p 0.8p

3.5p 3p
Ip 08p
1p 0.8p
6p 5.5p

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors 5 off each value 4.70 to Imo.
812 pack 325 resistors £2.40. E24 pack 650 resistors 14.70.

POTENTIOMETERS
Carbon track Skit to 2MD. log or linear (log 4W, lin 4W).
Single, lip. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100. 250, soon and decades to SM ft. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 0.25W, sis each.

TRANSISTORS
AC 107
ACI26
AC127
AC 128
ACI31
ACI32
ACI76
ACI87
ACI88
A0140
AD149
ADI61
ADI62
AF114
AFI IS
AFI 16
AFI 17
AF117
AF124

ISp
129
lip
12p
12p
12p
lip
229
12p
SOp
45p
33p
36p
20p
lOp
20p
lOp
38pllp

AF I 25 3.0p 80132 75p
AFI26 20p 80133 75p
AF127 20p BFIIS 25p
AF139 32p BFI73 2.0p
AF I 78 32.p BF177 2.8p
AFI80 40p BF 178 32p
AFI81 40p BF179 32p
BC I07 9p BF I 80 32p
BC108 9p BF181 32p
BC109 9p BFI94 15p
BC147 139 ; BF195 15p
BCI48 13p BF197 15p
BC149 139 8F200 32p
BC157 14p BFY50 2.0p
BC158 14p BFY51 20p
BC159 14p BFY52 20p
BC187 22p BU105 22.5p
BD I 3 I 75p 0C26 45p

0C28 50p
0C35 50p
0C42 12p
0C44 12p
0C45 12p
0070 12p
0071 12p
0072 12p
0081 12p
00820 12p
2N2904 20p
2N2926R 9p
2N29260 9p
2N2926Y 9p
2N2926G

10p
2N3054 Sap
2N3055 60p

2N3702 139
2N3703 lip
2N3704 13p
2N3705 12p
2N3706 1 1p
2N3707 12p
2N3708 10p
2N3709 1 1p
2N3710 11p
2N3711 I 1p
2N4062 12p
40360 35p
40361 35p
40362 40p
40408 40p
ZTX302 15p
ZTX500 15p
ZTX502 20p

ZENER DIODES I WIRE WOUND POTS 3W, 10, 25,
400mW 5% 3.3V to 30V, lip. I 500 and decades to 100k D. 35p.

DIODES
RECTIFIER
B Y 1 27 1250V
BZY10 800V
BZYI3 200V
1N4001 50V
1N4004 400V
IN4007 1000V

IA
6A
6A
IA
IA
IA

12p
25p
2.0p

7p
8p

10p

SIGNAL
0A85
0A90
0A91
0A202
IN4148
BA114

7p
Sp
5p
7p
Sp

B RUSHED ALUMINIUM PANELS
I2in x 6in=25p; I2in y. 2}in=l0p; 9in 2in=7p

SLIDER POTENTIOMETERS
86mm x 9mm 16mrn, length of track 59mm.
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p.
18 Gauge panel I2in 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THERMISTORS
VA10555 15p
VA I066S 15p
VA I 077 15p
R53 £1.35

THYRISTORS
2N5060 50V 0.8A 30p,
2N5064200V 0.8A 47p,
CRSI/40 400V IA 25p,
106F 50V 4A 409,1060
400V 4A 55p.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER la.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

ALL PRICES SUBJECT TO V.A.T.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0 0019F, 0.00159F, 0.0022µF, 0.00339F, 00047µF, 21p. 00068µF, 0 019F,
0015µF, 0.0229F, 0033µF, 3p. 0 0479F, 0068µF, 0.1µF, 4p. 0.15µF, 6p. 0.22µF, ?fp.
033µF, Ilp. 047µF, 139.
160V: 001µF, 0015µF, 0022µF, 0.0339F, 0047µF, 0068µF, 3p. 0 1µF 34p. 0 159F 41p.
022µF, Sp. 033µF, 6p. 047µF, 71p. 068µF, Ilp. 10µF, 13p.
MULLARD POLYESTER CAPACITORS 0280 SERIES
250V P.C. mounting: 001µF. 0015µF, 0022µF, 3p. 0033µF. 0047µF, 006119F,
34p. 0 19F, 4p. 0 15µF, 022µF, Sp. 033µF, 047µF,Ellp. 068µF,11p. 1 0µF, 13p.
15µF, 20p. 2 2ttF, 24p.

1MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
0 0019F, 0002µF. 0005µF, 0.01µF, 002µF, 100pF to I 0,000pF, 19 each.
Zap. 004µF, 005µF, 0068µF, 0 I9F, 31p.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE REPLACES C426,
C457 RANGES.
(µF/v) 10/63. 1.5/63, 22/63, 3.3/63, 4.7163. 68/40. 10/25, 10/63. 15/16, 15/40, 15/63.
22/10, 22/25, 22/63. 33/6.3, 33/40, 47/4, 47/10, 47/25. 47/40, 47/63, 68/6.3, 68/16, 100/4,
100/10. 100/25, 100/40. 150/6.3, 150/16. 150/25, 220/4. 220/10. 220/16. 330/4, 330/10.
470/63, Sp each. 68/63, 150/40, 220/25, 330/16, 470/10. 680/63, 1,000/4. 9p. 100/63,
150/63, 220/40. 470/25, 680/16, 1,000/10. 1.500/63, 12p. 220/63, 470/40, 680/25,
1,000/16, 1,500/10. 2,200/63. ISp. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10,
3.300/63, 4,700/4. 18p.
SOLID TANTALUM BEAD CAPACITORS

0.1µF 35V 2.29F 35V
0.22µF 35V 4.7µF 35V
0.47µF 3SV 6.8µF 25V

1.0µF 35V 109F 25V

229F 16V
33µF 10V
47µF 6.3V

1009F 3V

11p

VEROBOARD
01

24.31 22p
24 x5 24p
31 x31 24p
31 x 5 17p

17 x 21 75p
17 x34 100p
17 >c5 (plain) -
17 x 31 (plain) -
17 x 24 (plain) -
24 x 5

(plain)(in
-

x 34 -
Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

015
16p
24p
149
27p
slip
78
82pp
60p
42p
12plip
52.9
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2.5mm insulated
Standard insulated lip 3.5mm insulated
Stereo screened 35p 3.5mm screened
Standard socket 159 2 5mm socket
Stereo socket 189 3.5mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180'. 5 pin 240'. 6 pin
Plug 12p. Socket 8p.
4 way screened cable, 15p/metre.
6 way screened cable 22p/metre.

8p
8p

I 1p
8p
8p

BATTERY ELIMINATOR II 50
9V mains power supply. Same size as PP9 battery.

16009F 64V 74p 25009F 64V 80p
2500µF 40V 74p 28013µF 100y 12.40
25009F SOV 58p 3200µF 16V SOp

4500µF
4500µF
5000µF

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.010 10p 0.047µF 13p 0.22µF
0-0229F 12p 0.IµF 13p 0.47µF

POLYSTYRENE CAPACITORS 160V 14%
10pF to 1,000pF E12 Series Values 4p each.

16V 50p
25V 1148
SOV £1.10

lOp
22p

SMOKE AND COMBUSTIBLE GAS DETECTOR -GDP
The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
Detector GDI, L2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector [sail 12 or 24V battery operated audible
alarm E7.30. As above for PP9 battery, L640.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

LARGE RANGE ITT/TEXAS IC's NOW IN STOCK
PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

1- I I 12-24 25-99 100+ 7448 185 175 170 165
p p p p 7450 18 16 14 13

7400 18 16 14 13 7451 18 16 14 13
7401 18 16 14 13 7453 18 16 14 13
7402 18 16 14 13 7454 18 16 14 13
7403 18 16 14 13 7460 18 16 14 13
7404 20 18 16 14 7470 30 28 25 24
7405 10 18 16 14 7472 30 28 27 23
7406 SO 45 40 35 7473 40 38 36 30
7407 56 SO 44 38 7474 40 36 32 28
7408 36 30 27 23 7475 55 52 50 49
7409 36 30 17 33 7476 40 36 32 30
7410 18 16 14 13 7480 100 95 90 ES
7411 23 21 20 18 7481 125 115 110 105
7412 36 30 27 23 7482 100 96 90 85
7413 34 28 26 22 7483 100 97 95 92
7416 45 43 39 34 7484 120 115 110 105
7420 18 16 14 13 7485 250 245 140 230
7421 36 30 27 23 7486 45 42 37 33

74118 100 82 73
74121 43 40 38
74141 100 95 90
74145 ISO 140 135
74150 330 280 250
74151 110 100 95
74153 120 110 105
74154 200 180 170
74155 ISO 120 100
74156 130 120 100
74180 155 136 112
74190 195 190 185
74191 195 190 185
74192 200 190 180
74193 200 180 170
74196 200 190 180
74197 200 195 180

7426 32 19 23 20 7490 75 67 60 52 LINEAR IC's
7430 10 18 16 14 7491A 100 92 85 79 709 14 pin DIL
7432 40 36 32 28 7492 75 70 6S 60 741 8 pin DIL
7440 20 18 16 14 7493 75 68 60 Si 741 14 pin DIL
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL
7442 80 75 70 65 7495 105 100 95 90 747 14 pin DIL
7443 125 120 115 115 7496 100 95 90 85 748 8 pin OIL7447 175 165 ISO 120 74100 250 240 235 230 DIL socket, 14 pin and 16 pin

64
16
85

130
220
89
95

160
86
96

105
180
180
164
ISO
170
170

32p
34p
28p
95p
85p
35p
16p
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THE EMI SCANNER

BRAINXRAY
A NEW COMPUTERISED SYSTEM FOR DIAGNOSING BRAIN DISEASE

by K. R. HILL

-r HE .EMI -Scanner is a computerised X-ray
transverse axial tomography system using new

techniques invented in the Central Research Labora-
tories of EMI Ltd. It has been developed by EMI
in conjunction with Department of Health and Social
Security after a four year research and development
programme.

The equipment is able to produce pictures of cross
sectional slices of the human brain. The basic system
consists of a number of units:

1. The Scanning Unit which scans the patient with
X-rays to produce a series of intensity output
readings.

2. The X-ray Control Unit which controls the
X-rays and the operation of the Scanning Unit.

3. The Computer Unit which stores and processes
the data.

4. The Viewing Unit which displays the results on a
cathode ray tube screen.

5. The X-ray generating system.

THE BASIC PROBLEM
The conventional X-ray photograph taken of the

human body suffers from a serious drawback in that
it is attempting to portray a three-dimensional object
on a two-dimensional photographic plate. The X-ray
picture indicates the X-ray intensity after it has
passed through the object being examined. Typically
the X-rays will have passed through bone, tissue,
fat, blood, etc. and the resulting picture produced will
be confused due to the superimposition of the vari-
ous materials. Frequently the diagnostician is
attempting to detect a small variation in the X-ray
absorption of tissue (which may indicate some
abnormality such as a tumour) when the area of
interest is masked by a nearby bone. This situation
is shown in Fig. 1.

The human brain poses a considerable problem
for radiologists because it is totally enclosed in the
protective bone of the skull. In an attempt to over-
come some of the limitations of the conventional
skull X-ray, several more sophisticated techniques
have been developed such as angiography, ventri-
culography, and radioactive isotope brain scanning.
These techniques, while giving some improvement
in diagnoses, can cause considerable discomfort to
the patient as well as in some cases requiring a team
of highly trained staff to perform them. In addition
to this the patient may need to be hospitalised after
examination.

THE MACROBERT AWARD

For the invention of a new X-ray technique,
Mr Godfrey Hounsfield and EMI Limited won
the 1972 MacRobert Award.

This Award, often described as the Nobel Prize
for engineering, consists of a Gold Medal and
£25,000 prize money. It is presented annually, in
recognition of the technological innovation con-
tributing most significantly to the prestige and
prosperity of the United Kingdom.

It was instituted by the MacRobert Trusts in
1968 and is administered by the council of
Engineering Institutes, which is the federal body
for 15 chartered engineering institutes.

This is the first time the award has been made
in the field of electronics. In his citation for the
Award, the Chairman of the MacRobert Award
Evaluation Committee said, "One of the medical
referees consulted during the evaluation stated
that no comparable discovery has been made in
this field since Röntgen discovered X-rays in
1895, and we agree with him.

"The EMI -Scanner system developed by Mr
Hounsfield within the Central Research Labora-
tories of EMI is epoch-making, because it breaks
away from the photographic techniques for
recording X-ray pictures which in principle have
remained unchanged since Rantgen's day . . .

"There is another aspect of EMI -Scanner
which is remarkable. In these modern days it is
rarely that one finds great developments which
are the work of one man. The EMI -Scanner is
different: the submission for the MacRobert
Award was prepared not by the inventor, but by
EMI, who stated, 'Mr Hounsfield has been the
guiding expert throughout all aspects of the
work. The EMI -Scanner was as much a one-man
invention as anything can be these days' ."
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THE NEW TECHNIQUE
The EMI -Scanner offers considerable advantages

to both the diagnostician and the patient.
This new system uses X-rays to produce pictures

of slices of the head as shown in Fig. 2. The head
of the patient rests in a rubber head cap, and a
gantry, on which is mounted the X-ray tube and
detectors, is able to rotate around the head to per-
form the scanning sequence shown in Fig. 3. With
the gantry in the 0° start position, the X-ray tube
and detectors move so as to make a linear pass of
the head. The whole gantry then rotates 1° and the
X-ray tube and detectors move back to make a
further linear pass.

The gantry then rotates a further I° and this
sequence of linear passes and 1° rotations is repeated
until a total rotation of 180° has been achieved.
Each complete scan does in fact yield results for two
contiguous slices of the head as shown in Fig. 4.
The thickness of each slice can be adjusted to either
0.8cm or 1.3crn by means of collimators in the
X-ray beam. The two pictures from a single patient
scan are achieved by using two detectors each with
its own associated data processing channel.

The X-ray detectors used are photomultipliers with
sodium iodide scintillating crystals. During each
linear pass of the head, 160 readings of X-ray
intensity are made by each detector so that for each
complete scan of 180° a total of 180 x 160 = 28,800
readings are taken. The 160 readings are controlled
by means of a glass grating consisting of alternately
transparent and opaque sections. This grating moves
with the X-ray tube and detectors, and passes
between a lamp and photodiode. The output from
this photodiode controls the operation of electronic
circuits which measure the output of each detector.

For each complete scan the scanning system yields
a set of 28,800 readings from each of the two
detectors plus an additional set of 28,800 reference
readings of the X-ray intensity before passing
through the patient's head. These three sets of read-
ings are put into digital form by an analogue to
digital converter and stored in the buffer section of.
a magnetic disc pack. This is illustrated in the block
diagram of the system. Fig. 5.

DATA PROCESSING
These readings of X-ray intensity now have to

be used to solve many thousands of simultaneous
equations so that the X-ray absorption value at each
point in the slice can be calculated. This operation
is performed by a mini -computer, which, by means
of a specially written computer program, is able to
call-up these readings from the disc store and process
them. The computation, which takes about five
minutes for each picture, results in 6,400 output
values in digital form which are stored in the main
storage section of the magnetic disc pack.

PICTURE DISPLAY
The 6,400 digital values can be called -up on

command and converted into analogue form where
they may be used to build up a picture on the
cathode ray tube screen of the Viewing Unit. This
picture consists of a matrix of 80 x 80 picture
points, the brightness of each point representing the
X-ray absorption of the tissue.

X-RAY PICTURE

Fig. 1. Conventional X-ray technique

SLICE
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SLICE

SLICES TAKEN
AT 5 LEVELS

TUMOUR

X RAv SOURCE

TUMOUR

DETECTOR

BODY
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Fig. 2. Computerised transverse axial technique
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Fig. 3. Motion of scanning frame and
detectors for producing two contiguous slices
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An alternative method of displaying the results is
to use a line printer which will print out the
numerical values of the X-ray absorption coefficient
at each point of the 80 x 80 matrix.

The chart shown in Fig. 6 illustrates the range of
measurement of the system. The left-hand scale
shows the percentage. X-ray absorption coefficient
greater or less than. that of water and the vertical
blocks show the coefficients for materials commonly
encountered in clinical radiology, i.e. blood, tissue,
bone, etc. The right-hand scale on the chart shows
the scale actually used on the equipment, with dense
bone at +500, water at 0 and air at -500. The
system is accurate to within 2-1 units on a range
0 to 500.

In order that the diagnostician can select the
information which is displayed on the Viewing Unit
there are two very important controls-window
width and window level.

The window width control selects the range of
X-ray absorption values which yields black to peak
white on the cathode ray tube screen.

The window level control enables this selected
band to be moved up or down the scale of absorp-
tion values. As an example with the window level

..... ...... .. ...... ....... !!!!! :::

TWO
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ANALOGUE / DIGITAL
CONVERTOR

00
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Calcificotiontr

Congealed

Blood 20

Gay matter f19

IC matte 12

Blood 6-s,,
Water 0

Fat -50

AIR -100 AIR 500

Fig. 6. X-ray absorption chart
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control set at +15 (centre of the band) and the
window width set at 20 all tissue with X-ray absorp-
tion values less than +5 would appear black and
all values greater than +25 would appear white.
Values between +5 and +25 would' appear of
different brightness values between black and peak
white.

An illustration showing the effect of the window
level control is shown in Fig. 8. The top left-hand
picture shows the control set at -50; all values less
than -60 appear black, all values greater than, -40
appear white. The dark ring represents air trapped
in the hair of the patient. The top centre picture
shows the control set at 0 with the saline fluid -filled
ventricles just beginning to show. The top right -
and lower left-hand pictures show intermediate set-
tings of the control to show detail of brain, tissue
at. +10 to +20. The lower right-hand picture shows
the control set at +50 with the white ring represent-
ing the bone of the skull. These pictures clearly show
that the diagnostician can select the displayed pic-
ture to suit the material under examination.

By switching the window width control to a
"measure" position. which yields 1 digit black to peak
white on the display, it is possible to measure the
X-ray absorption at any chosen point in the picture.

Fig. 5. Block diagram of the computerised
X-ray system
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MARK SHOWING DESIRED
PLANE OF SLICE

'ORBITO-MEATAL LINE

HEAD BAND

Fig. 7. Marking the slice planes on a headband

The window level control is adjusted until the point
under examination is just changing from black to
white. The absorption value can then be read off
directly from the window level scale.

PATIENT PREPARATION
As each complete scan of the patient yields results

on only two 1.3cm thick slices of the head it may
be necessary to perform three or four such scans to
cover the major part of the brain. If, however, it is
desired to locate the examination at a certain point
this is done very easily. Firstly an adhesive white
tape is fixed over the head of the patient to form a
head -band. This is then marked to show the orbito-
meatal line, which is an imaginary line drawn
between the corner of the eye and the meatus of -
the ear, used as a reference point. If for example
the diagnostician requires to examine a slice 5cm
above the orbito-meatal line, then a mark is made
at this position on the head -band. This is illustrated
in Fig. 7.

At this point the patient's head is inserted in the
machine and the rubber head cap is collapsed onto
the skull by means of water pressure to expel the
air. The patient's head within the head cap is located

2273. 2B

11111111111111k-.

in a plastic cone on which is printed a scale, and
the mark denoting the chosen plane of slice is then
read off against this scale. This reading is noted and
the patient is then moved either into or out of the
machine by means of a hand -wheel beneath the
diagnostic table until a pointer and scale indicate
the same value as the head cone reading. The patient
has then been set in the machine such that a slice
either side of the marked plane is examined.

A range of different plastic head cones is avail-
able in order to accommodate heads of various sizes
and also to allow the head to be tilted for certain
special examinations.

Each patient is normally allocated an identifying
number which the radiographer can enter into the
machine store before each scan by means of thumb -
wheel switches on the X-ray Control Unit. This
number appears on the pictures and print-outs for
that scan and so gives a positive link between the
patient and the result.

The computer normally processes each set of
readings in serial order from the buffer store. How-
ever, should the diagnostician require the results
from a certain patient quickly, then the computer can
be instructed to give priority processing to a selected
picture.

APPLICATIONS
As with any X-ray technique the EMI -Scanner

system relies on the fact that the various structures
found in the brain must have different X-ray absorp-
tion values in order that they can be differentiated.
Even though the system is extremely sensitive there
may be cases where the use of a contrast medium

a small quantity of
an. X-ray opaque substance such as iodine can be
injected intravenously into the patient.

If for instance there is a lesion which takes up
the contrast medium more than the surrounding
normal tissue then the diseased area will show up
clearly on the picture, and, using the EMI -Scanner
system, will continue to do so for several hours.
The use of contrast media in this way should be
compared with the technique used in angiography
where the fluid is injected into the arterial system
of the body and the effect lasts for only a few
seconds.

Fig. 8 (left). Effect of the "window level" control
The Viewing Unit
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PCB'S
FROM LE LIGHT/EFFECTS

ik2PHONOSONICS
All PCB's Fibreglass, Drilled. Roller Tinned. Circuit and Layout Diagrams.
Free with each PCB. Rotary Pots supplied as standard except where stated.
PCB's designed by Phonosonics except where stated otherwise.

DESIGNS PUBLISHED IN P.E.
AURORA (Apr./Aug. 71) Multichannel Sound C Red Light

S/c's (excl. SCRs), Rs, Cs, Cores, Pots.. Bch., [1745; 4 ch., /1015. PowerSupply (supplies 8 chans.), unstab., [245; stab., 1345. PCB (44/n I lin)for P/A and 4 chans. incl. pots, 1215. PCB (4)in a Sin) for PSU,x Sync.Gen, 8 cores, 8 SCRs, [1.35.

A.F. SIGNAL GENERATOR (Nov. 72)
S/c's, Rs, Cs, Pots, Sw's. PCB (2fin 4in) also holds Sw's, 0.15.

AUDIO MIXER (Jan. 72)
Rs, Cs, Pots (Lc. exd.), PCB (I I in , 2in), 11.55.

BIOLOGICAL AMPLIFIER (Jan./Feb. 73)-Priwamp Set
S/c's, Rs, Cs, Pots (i.c.'s excl.), PCB (14in x 31in), £2.90.

DOOR BELL YOD (Apr. 71)-Sic's, Rs. Cs, Pots, Transformer,
Loudspeaker, PCB (3in . 3fin), 17.70.

ELECTRONIC PIANO (Sept. 72/Jan. 73) Lower Prices!
PA/Trem-Rs. Cs. Pots (excl. 2K), [1.70. PCB as publ., [1.50. PowerSupply -Rs, Cs, [1.10. PCB as publ., 90p. Pitch 1 -12 -Rs. Cs, L1.90 each
set. Pitch 13 -Rs, Cs, /1.30. Pitch PCB as publ., 1110 each. Combined
sets for PA/Trem, PSU, all 13 Pitch -Rs, Cs, Pots (excl. 2K), 0340; PCBs,
03.20.

GEMINI STEREO AMP (Nov. 70/Mar. 71) Stereo Sets and PCBs
Pre-Amp-S/es, L1.115. Cs. Pots, Maka-Sw's-with 1W 2% M.O. Rs, LI 1.60
-with 11-W 5% C.F. Rs, [9.35 -with 4W 5% C.F. Rs, 111.90. PCB (3fin
104in) for kits with M.O. or 4W C.F. Rs. Holds pots and Maka-Sw's, 13.10.
Main Amp -Rs, Cs, Pots, 1.5.40. PCB (31in x Sin), [140. PSU-Rs,Cs, Pot, 1340. PCB (2in x 4in). 75p.

GEMINI STEREO TUNER (Apr./Jun. 72)
Rs, Cs, Pot, [280. PCB as published, [1.80.

HI -F1 TAPE LINK (Mar./Apr. 73)-PC13, etc., in preparation.
LOGICAL RADIO CONTROL (Dec. 7I/Jan. 72) -Sets incl. PCB as publ.,

Rs, Cs, S/c's and Pots (where requ.) but excl. I.C.'s. Coder I and Clock
Pulse Gen., f.375. Coder 2A, 1.3.60. Coder 213, 1345. Decoder, [1.45.

MODEL SERVO CONTROL (Feb./Mar. 72) -Sets incl. PCB as publ..
Rs, Cs. S/c's and Pots (where req.) but excl. I.C.'s. Servo Amps: "A", [215:
"El", [3.70; "C", [2.20. Fail -Safe, [1.30.

MICROPHONE MIXER (Apr. 69)-S/c'S, Rs, Cs, Pots, PCB (31.in 44in)-also holds pots, [4.10.
PHOTOPRI NT PROCESS CONTROL (Jan./Feb. n)

Finds exposure, controls timing, stabilises mains voltage.
S/c's, SCR, LDR, Rs, Cs, Pots, Relay, Keyswitch, T/former. PCB (3fin
5fin) also holds pots, relay, keyswitch, [8.80.

SOUND SYNTHESISER (C Series) -Details on request.
TAPE NOISE LIMITER (Feb. 72.) -Mono Circuit

Sic's, Rs, Cs. Pot, PCB (1fin x 3in), [2.20. Regulated Power Supply (will
feed 2 units) and PCB Olin a 2firi), 13.20,

TRIFFID (Feb. 73) -PCB As Published, 60p.
ULTRASONIC TRANSMITTER -RECEIVER (May 72)

Rs, Cs, Pot, Sic's, Relay, Dual PCB (2in 5+ in), OM.
VERSATILE LIGHT EFFECTS UNIT (Jun. 72) -Single Channel Sound

Controlled Light -also has built-in variable strobe. S/c's (excl. SCR), Rs, Cs.
Pots, T/Formers, Keyswitch, [1385. PCB (31in a 74in) also holds Pots, Sw.
7/former (T/T7), 11.30.

SOME OTHER DESIGNS AVAILABLE
VIBRASONIC GUITAR PRE -AMP. (Practical Wireless Sept. 70)-

Incl. Mic P/A, 2 -Guitar P/A, Tremulant and Tone Controls, Master Volume.
S/c's, Rs, Cs, Rotary Pots, LDR, Lamp, Coupling T/former, [7.75.
1340. PCB (4in a I3in) also holds rotary or slider pots, 12.30.

REVERBERATION UNIT (Practical Wireless Nov.-Dec.72)
Sic's, Rs, Cs, Slider Pots T/former, 1640. PCB (2in - I 1i -in) also holds
sliders (compatible with publ. panel) [1.20.

8 WATT AMPLIFIER (Practical Wireless Nov. 72)
Main Amplifier-5/es, Rs, Cs, Pot (Mono Set), /3.90. PCB (21 in x 3in) (Mono),
60p. Pre-amp-S/c's, Rs, Cs, Pots, Maka-Sw., Mono, [2-50; Stereo. [5.20.
PCB (3(in < nin) (Stereo) -also holds all pots and Maka-Sw., [1.50.

AURORA AUXILIARY CONTROL UNIT (2 variable freq. strobe
gem. and 4 variable amplitude freq. gem.), Rs, Cs. Pots, S/c's, [225.
PCB (31in Slin), also holds all pots, [1.35.

THYRISTORS (400V P.1.V.), IA 50p. 3A 55p. 7A 70p. I6A 95p.
SLIDER POTS (PCB Mounting), Mono, 40p; Dual, 60p: Knobs, 13p.
S.A.E. for Free List of these and other designs.
Orders: U.K. 10p P. & P. Overseas P. & P. at cost.
V.A.T.-All Prices V.A.T. Exclusive.

PHONOSONICS, Dept. P.E.5, 25 Kentish Road, Belvedere, Kent DAI7 SBW. Mail Order only

Just hold
this while I
switch on.

STRIPS

S

A% 'Al
4M.ER

Mastic Strip

Sorry about that, Roger.

BAND-AID*Washproof Plasters.

* TRADE MARK

AUTOMATIC EMERGENCY SUPPLY
250v 50 Ht -150 watt Inverter. Full kit of parts excluding meter. Circuit

as appeared in December P.W. Complete kit -E16 95 + 80p. P. & P.

OTHER INVERTERS AVAILABLE IN KIT FORM
150 Watt -[13.50 + 601, P. & P. 75 Watt -L7-80 . 60p P. & P.300 Watt -617.90 + 85p P. & P. 40 Watt -E5-20 + 40p P. & P.

25 Watt -E2.60 + 20p P. & P.
All above operate from 12v. battery and give 250v.-50Ht. Output.

24 volt:types are also available, alternative outputs or taps can be supplied.
Transformers and/or Transistors can be supplied separately.

SPECIAL OFFER
12v. Fluorescent lights, suitable for tents, caravans, houses or secondary
lighting for factories, hotels, etc. 12 inch -8 watt -040 post paid.
21 inch -13 watt -14.20 post paid. Large discounts available for quantities.

TEXAN AMPLIFIER
Fibre glass P.C. board -13.00+ 10p P. & P.

Transformer -[4'00+30p P. & P.
Other components including Teak Cabinet -E24.00 +Postage.

ASTRO ELECTRONICS
6 BARNES ROAD, CHESTERFIELD, DERBYSHIRE

LED's
T1L302 4 for

6 for
DL34 4 digits
T1L360 6 digits
TIL209 4 for

50 for
CALCULATORS
Advance Mini 645
Advance Exec. 8 L45
Advance Exec. 16.1 05
Advance Exec. 16-2 E110
Post & Packing I.C.'s, LED's, 10p.
KITS, CALC's, METERS 50p.

LIO
E14
LIS
LIB
El

LI 0

You may telephone your order
and pay by ACCESS.

ANSAFONE - 24 -hour service.

I.C.'s
MM531 I Clock
ZN414 Radio
Sig555 Mono/astab.
CA3082 7-seg. driv.

KITS (incl. I.C. sockets)
Calculator
Digitronic (6)
Digitronic (4)
Bywood clock kit

L12.50
L1-10
£0.90
C210

[41
£36
£32
04

P.E. Calculator Kit 04.50
ADD 10",, VAT TO ALL ORDERS

LATEST! New Digital Clock
I.C.'s available with alarms.
S.A.E. for details:

13YrIEDD
ELECTRONICS

181 EBBERNS ROAD, HEMEL
HEMPSTEAD, HERTS. 0442 62757
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TECHNICAL DETAILS
The circuit techniques used are in general of a

conventional nature incorporating both discrete com-
ponents and integrated circuits mounted on printed
circuit boards. Both the Scanning Unit control elec-
tronics and the viewing Unit contain a large amount
of logic circuitry.

The X-ray Control Unit

View of a patient in position
on the scanning unit

A feature of the system is the high degree to
which the various controls are interlocked to
ensure safe and correct operation by non-technical
operators. As an example of this, the scanning
sequence cannot be started until four conditions are
satisfied:

I. That the scanning gantry is in the start position.
2. That the operator has set the patient's identify-

ing code on the thumbwheel switches.
3. That the computer is ready to receive data into

the disc buffer.
4. That the operator has removed the safety key

from the Scanning Unit control panel and has
inserted' it in the X-ray Control Unit.

The status of these interlocks is clearly shown by
means of indicating lamps so that the operator can
check visually before starting the sequence.

The system for generating the X-rays is designed
to give good stability and incorporates regulators for
both voltage and current to the X-ray tube. Three-
phase a.c. mains is converted to 100V 150Hz by a
power conversion unit, which is then fed to the e.h.t.
transformer. The output voltage is full wave rectified
and smoothed to give an output of up to +70kV
w.r.t. earth for the X-ray tube.

The X-ray tube is a fixed anode type, the cathode
being aligned to give a line rather than a spot focus.

CONCLUSION
This system is being confidently predictedby many

radiologists as one which will revolutionise the use
of X-rays. The significance of this new technique
has already been noted in Great Britain where its
inventor, Mr G. N. Hounsfield, of the Central
Research Laboratories of EMI Ltd., has recently
received the MacRobert Award for outstanding
innovation in engineering.
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PE Sound Synthesiser
4
RAMP GelERATORS
INPUT AMPLIFIERS
By G. D. Shaw

THIS month, the operation and construction of the
ramp generators and input amplifiers will be

described together with guidelines on using the
various modules, so far described, in combination.

RAMP GENERATOR
The ramp generator to be described is effectively

a sawtooth oscillator capable of working down to
very low frequencies. At the low end of its working
range the output of the device may be considered to
be slowly changing d.c. and, unlike the v.c.o. which
produces an output waveform swinging about zero,
the output of the ramp generator is single -ended,
that is, swinging from zero to about -3.5V.

The reason for this arrangement is that the ramp
generator is considered essentially as a device for
programming other voltage controlled modules all of
which require eontrol voltages of one polarity only.
This requirement, incidentally, does not mean that
alternating voltages cannot be used for programming
and, as will be shown, many interesting effects can be
obtained when the control voltages vary about zero.

As with the v.c.o. the principle of operation is that
of the linear integrator although the circuit shown
in Fig. 4.1 is very much simpler.

ICI is the integrator which receives its positive
control voltage either from VR1, an external source,
or from both in combination. 1C2 is a comparator
which, since single ended operation is required,
utilises a reference voltage set by R7 -R8 and transis-
tor TR1 to discharge the integrating capacitor Cl.
The reference voltage also determines the peak ramp
output voltage of the circuit.

CIRCUIT OPERATION
The operation of the circuit is as follows. The

divider R7/R8 provides -3.5V at the non -inverting
input of 1C2 and effectively biases TR1 off. Assum-
ing that the RI input to ICI is open circuit, a posi-
tive voltage derived from VR1 is applied to the
inverting input of ICI via R2 and the integrator
begins to ramp negatively at a rate determined
essentially by R2/C1.

When the ramp output voltage applied to the
inverting input of IC2 is equal to or greater than

RAMP GEMS

0s

0_0

the reference voltage the comparator switches to its
positive saturation state, turns on TR1, and dis-
charges Cl via R6 and R7.

The sawtooth output waveform is taken from the
junction of R4 and R5 via VR4 while a pulse output
is available from the emitter of TR I. Note that thisrequires to be a.c. coupled if it is to be used
effectively.

CONSTRUCTING THE RAMP GENERATORS
Construction of the ramp generators is perfectly

straightforward, the recommended circuit board lay-
out being shown in Fig. 4.2. Note that both ramp
generators (RGI/RG2) are built on one circuit board
and that power supply decoupling is not required.

The method of construction should generally follow
that employed for the v.c.o. module. Components
should be mounted to the front panel and prewired
before the panel is secured to the circuit board
support plate. Note, however, that in this case the

main wiring harness from the ramp generators should
leave the front panel at the top and pass over the
top edge of the circuit boards while the wiring to the
input amplifiers should be as short as possible and
routed direct to the appropriate circuit board.

A detail of the panel component wiring and board
layout is shown in Fig. 4.3. The McMurdo plug
should now be prewired and mounted into the
support plate.

TESTING
When assembly of one of the ramp generators has

been completed make temporary connections to
power supply leads and front panel controls and
connect a resistor of at least 10 megohms across the
integrating capacitor Cl. Set VR2 and VR1 to their
minimum values, VR3 to its mid -position, and switch
on the power supply. Observe the integrator output
on the oscilloscope and adjust VR3 for zero offset.
Switch off and remove the 10 megohm resistor.

Set VR2 to its mid -position and switch on again.
A sawtooth waveform of about 7Hz should now be '
observed. Gradually reduce the setting of VR2 until
the slope of the ramp begins to show slight rippling.
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FREQUENCY VR2

270 kfl

R2

270
kfl

RAMP GENERATORS

INTEGRATOR

IC1
741 C

8 7 6 5n in in n
741C

COMPARATOR

IC 2
741C

RAMP
OUTPUT

PLI2/4
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FRONT PANEL removed and giving
component interwiring details

PL12

11
5

2 E
7

3 _EJ

4-6BAx 15mm long C'sunk screws
+ washers and nuts in 2 positions

R02

RG1

B-6BAx6mIn
ong Spacers

INPUT
AMPL1F1 R2

INPUT
AMPLIFIER1

f
Ofb

All Input Amplifier leads to be
kept as short as possible

RAMP

GENERATOR
CONTROLS

3

7

PL12/5

P112/6

8

VR2(2)
5-

19

20

INPUT
AMPLIFIER

CONTROLS

Fig. 4.3. Control panel wiring and board layout of ramp generator module.,A lead should be taken from SK2 (2) to
PL12/8

COMPONENTS . . .

RAMP GENERATOR (2 OFF)
Resistors

R1, R2 270k 62 (2 off)
R3 24k 0
R4 47 0
R5 68011
R6 8211
R7 560 0
R8 1.5k 0
R9 10k 11
All 2% watt metal oxide

Capacitors
1fIF polyester 25V

C2 1,000pF polystyrene

Integrated Circuits
IC1, IC2 741C 8 pin D.I.L. (2 off)

Transistor
TR1 0C140

Potentiometers
VR1 50012 horizontal carbon preset
VR2 10k62 miniature moulded carbon linear

potentiometer
VR3 10k0 horizontal carbon preset
VR4 10k 12 miniature moulded carbon linear

potentiometer

Miscellaneous
SK1-SK3 2mm miniature sockets (3 off), 2 Elma

knobs, 34 x 17 way Olin matrix Veroboard

60.6 Ref dimn.

30

45.5

1 Hotel' ZBA clear
10 Holes 11' 2 BA c
6 Holes 9dio
1 Hole Ti 4 BA clear

and C'sunk
All dimensions in mm
Material:14 S.W. G alu mini m
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Fig. 4.4. Circuit of an input amplifier
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COMPONENTS . . .

INPUT AMPLIFIERS (2 OFF)

Resistors
R1 20k SI
R2 10k 0
R3 20k
All 2% watt metal oxide

Capacitors
C1, C2 100/..F elect. 25V (2 oft)

Potentiometers
VR1 10k 0 horizontal linear preset
VR2 1M 0 linear miniature moulded carbon

Integrated Circuit
IC1 741C 8 pin D.I.L.

Miscellaneous
SK4, SK5 2mm miniature sockets (2 off), 34 x 17

way Olin matrix Veroboard, 1 Elma type knob
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Increase the setting of VR1 until the rippling dis-
appears and make further reductions in the setting of
VR2, adjusting VR1 as necessary to keep the slope
ripple free. Note that at the minimum setting of VR2
the ripple effect is at very low frequency and shows
itself more as a hesitancy in the motion of the
oscilloscope trace.

With careful adjustment, and the component
values shown, it is possible to achieve a low fre-
quency of 0.01Hz but it is almost impossible to
remove ripple entirely at this frequency and generally
it is best to set the low end of the range to 0.05Hz
to ensure stability. The upper frequency limit with
the 1.014F integrating capacitor is about 15Hz.

In the prototype instrument one ramp generator
was built as described and the second was built with
an integrating capacitor of 0.47,tiF thus giving an
upper frequency limit of about 30Hz with very little
sacrifice to the v.l.f. end of the range. Such a proce-
dure is recommended since the higher frequency is
very useful in the production of rapidly changing,
complex sound patterns.

When both ramp generators have been built and
tested, mount the circuit board on the support plate
in the position remote from the front panel (Fig. 4.3).

INPUT AMPLIFIERS
The input amplifier theoretical circuit is shown in

Fig. 4.4 and the circuit board layout in Fig. 4.5.
Although very simple in design rather more care is

required in the component layout if hum pick-up is
to be avoided, this latter problem tending to occur
more when the gain control VR1 is at its maximum
setting. Note that screened wire is used to connect
the input sockets and gain controls to the circuit
board. These wires should be trimmed as closely as
possible to the required length and led directly to
the circuit board without being formed into a harness.

The only setting up required is the adjustment of
the offsets. VR2 should be set to maximum, the input
grounded and, with the power supply on, adjusted to
give an output level of precisely zero.

Reference to block diagram in Part One will show
that Oscillator I is programmed directly by Ramp
Generator 1 through the medium of a prewired
interconnection, Accordingly tag 4 on the ramp
generator McMurdo socket (SK12) should be con-
nected to tag 1 on the v.c.o. socket (SK8). This
direct connection may be over -ridden by inserting
either an open circuit or grounded jack plug into the
external programming socket of the v.c.o. Alterna-
tively a jack plug coupled to a patch cord may be
used to provide programming from another source.

It is recommended that grounded jack plugs are
used if precise manual control of v.c.o. frequency is
required.

PROGRAMME DATA SHEET
.The completion of this module provides the con-

structor with greater facilities for the production of
programming waveforms and some quite complex
sound structures. With the addition of the v.c.o.
module there are now seven separate circuits and
12 controls to manipulate. There is thus a need
for a method of logging control settings and inter-
connections so that any given sound structure may
be repeated at a later date.

Details of a data sheet which will prove ideal for
the purpose are given in Fig. 4.6. Control settings

would normally be recorded in the circles on the
front panel representation while module intercon-
nections would be indicated by a dot in the appro-
priate square on the grid matrix. Data recorded in
the figure relates to the production of a type of bird
song which will be described in detail in a later
article.

USING THE CONSTRUCTED MODULES
The provision of the input amplifiers allows wave-

forms from the oscillators and/or ramp generators to
be mixed either additively or subtractively when used
in combination with the voltage inverter. The permu-
tation of all the possible settings of amplitude and
frequency controls implies that an enormous range of
sound structures may be produced and, whereas it is
beyond the scope of this article to cover all the
possibilities, a number of simple experiments are
suggested for guidance.

Starting with the ramp generators, Fig. 4.7a shows
the type of relationship which may be observed on
the oscilloscope when one ramp generator is running
at ten times the frequency of the other. With the
output of a v.c.o. coupled to a suitable power ampli-
fier and its frequency control at zero, application of
either of the waveforms shown will cause the v.c.o.
frequency to be swung from the lowermost end of
the range to an upper frequency determined by the
amplitude of the ramp generator waveform.

Since the upper frequency limit of the v.c.o. is
dictated by the saturation level of the differential
stage and since the gain of this stage is 10 then a
programming waveform amplitude of about 1.4V
will drive the v.c.o. to its maximum frequency.

Fig. 4.7b shows the effect of mixing the waveforms
shown in Fig. 4.7a additively. To achieve this,
the outputs of the ramp generators to separate input
amplifiers which have their gain controls set to zero,
i.e. unity gain, and then to the inputs of the voltage
inverter. Observation of the output of this latter
device reveals the ccmposite waveform.

With the ramp generator output levels adjusted so
that the maximum combined level is about 1.4V
route the voltage inverter to the input of the v.c.o.
The result is an undulating sound the lowermost
frequency of which is continuously rising at a rate
set by the frequency of the slowest running ramp
generator.

SUBTRACTIVE MIXING
Fig. 4.7c shows the effect of subtractive mixing of

the ramp generator waveforms. Achievement of the
staircase form is as follows.

Set the amplitude of the slowest ramp generator
output to 1.4V and route this to the voltage inverter
via an input amplifier set to unity gain. Route the
second ramp generator to the voltage inverter direct.
Since this now sees the inputs from the ramp genera-
tors at opposite polarities the result is subtractive
mixing which, when the amplitudes are at the correct
levels, produces a staircase as shown.

Application of this waveform to the v.c.o. produces
a rising, arpeggio -like sound. A falling arpeggio may
be produced by reversing the routing of the ramp
generators with the slowest direct to the voltage
inverter, and fastest to the voltage inverter via the
input amplifier. In this latter case the frequency
control of the v.c.o. has to be set to its maximum
level since the waveform from the voltage inverter is
now positive going.
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Fig. 4.7.(a) Components for additive mixing: resultant through addition of components; (c) subtractive
mixing produces staircase waveform

FIXING THE V.C.O. LIMITS
In these examples the v.c.o. has been programmed

through its maximum working range but it is, of
course, possible to achieve the same effect within
very precise frequency limits. For example, suppose
it is wished to provide an arpeggio rising from 130Hz

Fig. 4.8(a).Programmed ramp generator output
(ti' programming waveform

To2r,c1VCOaild
or oscilloscope

Fig. 4.9.Block diagram for ramp generator
programming

to 520Hz, the frequency control of the v.c.o. is set to
give the voltage required to produce 130Hz. The fact
that the ramp output will, at times, be zero volts will
not affect the I.f. performance limit since the v.c.o.s
were originally set up with a link simulating a zero -
volt programming input. Thus from Fig. 3.4 in last
month's article it will be seen that the initial setting
of the v.c.o. will require an input of about 24mV.
Also it will be seen that a frequency of 520Hz
requires an input of about 42mV and thus the output
amplitude of the combined ramp generator signal
will have to be (42-24)mV. In a similar manner the
manipulation and adjustment of the manual and
automatic voltage sources can set the programmed
sequence almost anywhere in the working range of
the v.c.o.

PROGRAMMING THE RAMP GENERATORS
The monotonous repetition of the ramp generator

output can be considerably varied by application of
programming voltages to its own external control
input. Fig. 4.8 illustrates the effect of applying a
steadily rising voltage to the control input.

The voltage has been derived from the output of
the other ramp generator running at a fairly low
frequency and routed via one of the input amplifiers
set to provide a peak ramp output of positive 14V.
The resultant output of the programmed ramp
generator consists of a series of ramps gradually
increasing in frequency as the programming voltage
rises to its peak, the aural effect when used to pro-
gramme a v.c.o. being a kind of bounce.

For the best effect the programmed ramp generator
should be running at about twenty times the fre-
quency of the other.

An extension of the above system is shown in the
block diagram Fig. 4.9. In this case one of the v.c.o.s
is also providing a programming waveform which is
first amplified to provide an output swing of +7V.
This is then combined, in the voltage inverter, with
the output of the programming ramp generator set to
its maximum output level. The voltage inverter is
then routed to the programmed generator which has
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been set to run at about 7Hz, the overall result being
a bounce which is changing its rate in a pattern
depending on the relative frequencies of the pro-
gramming sources.

EXPERIMENTAL COMBINATION
There are many other combinations of the pro-

gramming devices all of which result in the produc-
tion of characteristic sounds. The constructor is
encouraged to investigate these as widely as possible
noting the control settings and interconnections
which produce sounds of particular interest.

It should be noted that even quite small adjust-
ments to amplitude and frequency of programming
waveforms can cause relatively great changes in the
sound structure. This is particularly the case when
amplitudes are adjusted in complex programming
waveforms such that the waveform changes potential,
i.e. crosses zero. In these cases the v.c.o. will cease to
oscillate for as long as the programming waveform
remains positive and thus, for a fairly rapidly chang-
ing waveform, the long term output of the v.c.o.
will resemble a series of tone bursts of varying
frequency.

The use of positive going programming wave-
forms to the v.c.o. should be investigated with care,
particularly when the manual frequency control is at
or near zero. The sudden application of a large posi-
tive input will cause an unpleasant click due to the
increase in v.c.o. output voltage as it goes into
saturation. Similarly 'a low potential positive input
applied for a prolonged period will, on its removal,
give rise to a click when the v.c.o. comes out of
saturation.

USING A RECORDER
It is perhaps prudent, at this stage, to mention

that a tape recorder is a most necessary adjunct to
the Synthesiser if the full potential of the instru-
ment is to be realised. This is essential because,
although live performance is possible, it is somewhat
limited due to the design of the keyboard which is
monophonic. In order to produce complex realisa-
tions, it is necessary to employ a recorder in order
that multitracking of one form or another may be
used to blend or superimpose consecutive series of
sound structures into a comprehensive whole.

In a similar manner many sound effects may be
enhanced by the addition or superimposition of
secondary sounds. This procedure can be particu-
larly useful when complex effects such as storms,
battles or woodland birdsong are being synthesised.

Quite apart from the creative aspects of using the
tape recorder another important reason for its appli-
cation with the Synthesiser lies in the establishment
of a taped library of sounds.

Many excellent books and articles have been
written on this subject but, in the field of creative
.recording, T. Dwyer's "Composing with Tape
Recorders" (Oxford University Press 1971) contains
much useful information.

NOTE:
The power supply transformer in Part 2 has 0-30,0-30V
separate secondaries. RI and R6 should be S6ki2 2%

watt metal oxide resistor. IC2 should be insulated
from chassis with a mica washer. In Part 3, VR2 is
1001(0.

ELECTRONIC MUSIC PRODUCTION
By Alan Douglas
Published by Sir Isaac Pitman & Sons Ltd
148 pages 5fin x Price £2.75

ELECTRONIC MUSIC PRODUCTION presents a very
much "up to the minute" look at the use of

electronics in the production of music with special
reference to the synthesiser and the applications of
voltage control. The book is divided into four main
sections. 1-Properties of conventional musical
instruments. 2 --Musical scales, temperament and
tuning; concord and discord. 3-Electronic music
generators. 4-Electronic music and the composer.
Additionally there are two appendices which provide,
in the first, a detailed specification of the Synthi 100,

a highly advanced synthesiser designed for interfac-
ing with a computer and, in the second, details of
MUSYS documentation standards together with an
example drawn from part of a composition pro-
grammed on the Synthi 100. Finally there is a com-
prehensive bibliography and index.

Electronic Music Production is a lucidly written
book packed with data much of which will be new
to the reader. There are plenty of clear line illustra-
tions and circuit diagrams and there is little doubt
that this book will be "required" reading for all
students of electronic music-amateur and profes-
sional alike.

G.D.S.

LOGIC AND LOGIC DESIGN
By B. Girling and H. G. Moring
Published by International Textbook Company
328 pages, 9in x 6in. Price £5.80

ABASIC understanding of logic is essential for
anyone interested in the design of computers

and associated logic systems. This book, based on a
course of lectures given at The City University, pro-
vides an excellent introduction to logic, starting from
basic number and set theory. It covers the Computer
Science requirements for a B.Sc. degree and each
chapter concludes with a bibliography and a set of
questions with solutions.
' This book is very well written and concepts are

explained with the aid of copious clearly drawn
diagrams. The book does not deal at all with engi-
neering considerations in logic circuit design, concen-
trating rather on the logical concepts involved. As
well as all the standard aids to logic design many
up to date references are quoted so that modern
concepts can be understood.

With the increasing interest in Computer Science
this book will no doubt find its way into many degree
courses as the standard reference work. It is well
bound and excellently printed and though the price
is rather high it is good value for money.

Next month: Sample Hold and Noise Generator.
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POCKET CALCULATOR

KIT REVIEW

I MMEDIATELY upon opening the box containing the
SUPACAL calculator kit the decision should be

made as to whether one is sufficiently equipped in
terms of both tools and experience to undertake the
construction of the calculator. Should there be any
doubt in this respect, it is strongly recommended that
the services of a more experienced friend or colleague
he recruited for this work. The minimum tools re-
quired for building the kit are a good soldering iron
of 10 to 25 watts with a bit preferably no more than
a sixteenth of an inch diameter, also a pair of side
cutters, a pair of long nosed pliers, and a good light.

Many solder joints have to be made in a small
area and a certain degree of skill is needed to avoid
short circuits and dry joints. Fine solder is provided
with the kit and this greatly simplifies the construction.

COMPONENT PACKING
All components come in plastic bags marked with the

value of the components contained, but it is as well to
check these values against those required as it is always
better to be safe than sorry. Because the printed circuit
board has tracks both sides many solder joints have to
be made on both sides of the board; this is tedious but
it is essential to make good connections.

The display board and the inverter board for the
25V i.c. supply come as ready made units and this
eases the constructor's task enormously. The keyboard
is already fitted into the top half of the case and wiring
to the main circuit board is simple, though here again
solder joints have to be made top and bottom of the
board.

HANDLING PRECAUTIONS
The calculator i.c. comes in a piece of protective

conductive foam and the 'handling precautions in the
instructions should be carefully followed. A socket is
provided for the i.c. so the usual problems of soldering
to an m.o.s. integrated circuit are overcome.

Instructions for the insertion of all components are
given and these are easy to follow. A circuit diagram

Supacal Calculator
Obtainable from S.C.S. Components Ltd., P.O. Box
26, Wembley, Middx HAO 1YY.
Price £39 ( + V.A.T.) with special £4 discount to
P.E. readers.

and point-to-point wiring diagram are also supplied.
Total construction time for the SUPACAL was three
and a half hours in this reviewer's case. Any difficulties
will probably be caused by poor soldering and a good
light is useful for checking.

The kit suppliers offer a back-up service in the form
of a fixed price repair facility and this ensures a fully
working calculator no matter how much of a mess you
made of the construction. Once the calculator is working
then all parts are guaranteed for one year.

CALCULATOR CONSTRUCTION
Now something about the calculator itself. It is housed

in a strong plastics case and uses two rechargeable
batteries for its power source. A ready built charger
is provided with the kit; fully charged batteries give
about eight hours working. There is an automatic fade-
out facility which switches off the display (which con-
sumes about half the total power) approximately ten
seconds after a key has been pressed.

The keyboard uses conductive rubber contacts which
give the machine an extremely light touch; in fact the
switches are almost too sensitive, some care being needed
not to enter a digit unintentionally.

CAPABILITY
The calculator can handle all four arithmetic opera-

tions with all calculations being in floating point, with
eight digits being displayed. There is a stored constant
facility which, unlike most other calculators, can be used
with all four functions. Another advantage of this
calculator is that it will not overflow. Other calculators
will ignore any entries over eight digits long; the
SUPACAL stores not only the eight digits entered but
also stores an exponent up to 1079; the true decimal
point position is found by dividing by powers of ten
until the point appears on the display. This enables
more accurate answers to be found.

INSIDE THE POCKET CALCULATOR
How does the pocket calculator work? The "heart"

is the second generation single chip MOS LSI circuit
type C500 manufactured by General Instruments
Microelectronics. It contains within its 4,000 active
devices all the logic necessary for performing eight
digit, four function plus constant and floating decimal
point, calculations.

The chip contains a read -only -memory (ROM) of
2,000 bits, a random -access -memory (RAM) of 100 bitsand associated control logic, dividers and timing
circuits for clocking and multiplexing. The chip simply
requires a 25V supply and a clock input of 50kHz to
100kHz, a keyboard, display, and circuits to drive the
display and it becomes a fully operational calculator.

The display interface is by means of discrete
buffer/driver transistors for segment and digit driving.
The display is multiplexed, i.e. each digit is only driven
for one -ninth of the time, there being nine I.e.d. digits
with seven segment format.
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SPACEMEN
BY FRANK W. HYDE

SKYLAB EXPERIMENTS
The number of activities that have

been planned for the Skylab project
are extensive. The work periods are
28 days for the first crew and up to
56 days for the next two crews.

In some experiments the astro-
nauts will be used to study the effect
of prolonged weightlessness. So far
the longest time in the weightless
state has been 18 days. This was by
three Russian astronauts during the
Soyus 9 flight.

One of the after effects that
became noticeable after the Soyus
flight was a curious random stumb-
ling which each astronaut suffered
but for varying times. All had re-
turned to normal within three
weeks.

As the Russians always operate
the "shirt sleeve" mode as it were,
the Skylab experiments will be com-
parable though, of course, the avail-
able area for movement will be
greater.

There will be specific exercises
which each member of Skylab crew
will do. These, together with studies
of the changes induced in muscles,
bones and the blood chemistry will
enable a better assessment to be
made of the space -induced effects.

Each man will have a special
standardised diet to follow. With a
special spring balance designed for
zero gravity use, the astronauts will
measure and record the mass of
food they eat.

The spring balance is a coil spring
to which is attached the item to be
measured. The oscillation of the
spring is measured electronically.
The period of the oscillation
depends upon the mass and on the
known properties of the spring. In a
similar way the astronauts will
check their body weight using a
spring chair.

Other experiments to be carried
out are the study of crystal growth

of metals and alloys together with
solidification properties by using an
electric furnace. One special study
will be that of the possibility of
producing doped semiconductors of
high chemical uniformity. It is
thought that in zero gravity the
effects of thermal convection in a
gravity field will be avoided.

The changes in flammability which
have been noticed in short periods
of weightlessness in aircraft will also
be studied. On many occasions it
has been noted that flames tend to
go out when the weightless condi-
tion has been reached.

EARTH RESOURCES STUDY
Because the orbit of the space

station will be inclined by 50° to
the equator something like 75 per
cent of the earth's surface will be
covered and the station will return
every five days over a given area.
This provides a unique opportunity
to study earth resources. Some 132
experiments originating from about
24 countries will be undertaken.

Observations will be made with
cameras both in the visible and the
infra -red part of the spectrum,
together with the microwave sweeps.
The moisture in the soil, the vege-
tation type and its condition will be
determined by comparing the photo-
graphs from different spectral areas.

The experiments are varied and
the chart below gives some details.

These are but a few of the experi-
ments agreed by NASA and there
are many more suggestions involv-
ing, in some cases, on -board equip-
ment and in others the use of data
collected. NASA accepted 19 experi-
ments from the total of 3,400 pro-
posals sifted by the Science Teachers
Association.

The results of the first period will
undoubtedly influence the later pro-
grammes particularly on the effects
of weightlessness.

SOLAR OBSERVATION
The experiments involving solar

observation are designed to both
add to existing data and check the
present thinking. Several of the
station's telescopes are under auto-
matic control from Earth. This has
many advantages since there will be
intervals between the change of
crews when the station will be un-
manned; continuous operation of the
selected instruments is important.

The white light coronograph will
measure the brightness of the
corona and the polarisation. This
will be done at distances varying
between 1.5 and 6.0 solar radii from
the Sun. The instrument has a
number of sizes of occulting discs
which are controllable and .prevent
the direct light from the Sun from
reaching the objective lens. The
scattered light is reduced to 1040 of
the mean solar radiance.

CHART 1

Experiment Originator

Ecological Joseph Otterman

Ecological US Department of
Agriculture

Environment Japan

Astronomical High School Students

Biological High School Students

Observation

Indentification of land
in Israel suitable for
wheat and date palms.

Seek infestation areas by
pine beetles in South
Dakota.

Effect of human activi-
ties on the environment.

Skylab telescopes to look
for "cloud moons"
thought to be 60" ahead
and 60° behind the
moon in its orbit.

Inspection of solar
photos for planet be-
tween Sun and Mercury.

Radishes grown in
weightless conditions to
show effect of light and
gravity on direction of
root and shoot growth.

Observe spider making
web to detect any dif-
ferences due to gravity.
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To many, the fundamental principles involved in
computing are a foreign language. Ir this

article the construction of a comprehemive Logic
Tutor is described. Elsewhere in this issue is the first
article on using the Tutor providing an inirodtiction
to digital logic theory with practical exercises so that
at the end of the series a full understanding of com-
puting should be gained.

TUTOR FUNCTIONS
The Logic Tutor is designed to demonstrate the

AND, NAND, NOR and OR gates in NAND logic forn.
Other circuit functions demonstrated are flip-flops,
counters and shift registers.

To demonstrate logic theory it is necessary to
construct a basic bread board on which exercises
can be carried out. This panel can be seen in the
photograph with the various symbolic 'unctions
marked upon it.

The complete tutor can be made, usinE entirely
bought parts, for about £9. This can, of course, be
reduced by judicious shopping.

LOGIC BOARD
In the prototype a I3in x 10in X 4in wooden box

was used for housing the Tutor electronics, the logic
board forming the lid.

The latter is drilled as in Fig. 1 using a 1.2mrn
drill for the terminal pin holes. Other holes should
be shaped to suit the switches, lamps and digitd
indicator purchased but at this stage none of these
components should be mounted. The logic symbols

COMPONENTS

DISPLAY CIRCUITS
Resistors

R1 -R11 10Cit (see text) (11 off)
R12 -R17 1kD (6 off)
R18 4714h1

R19 -R28 47CD (10 off)
All 10% 1 watt carbon

Transistors
TR1-TR32 EC108 or any 300mW n.p.n. si icon

planar switching transistor (32 off)
Lamps

LP1-LP10 Round M.E.S. bulbs 1-5V, 0.2A
Cold cathode tube

V1 Hivac GF'211ti or M..111a-d ZM1026

LOGIC CIRCUITS
integrated Circuits

C1-106 945 D.I.L. (6 off)
C7-IC10 945 D 1.L. (4 off)
C11-IC12 930 G.I.L. (2 off)
C13 952 G.I.L.
C14 933 D.I.L.
C15 945 D.I.L.

Diodes
D1 -D2 OA91 (2 off)

Capacitors
C1 -C2 100µF elect. 6V (2 off)

Switches
S1 Mains on/off toggle
S2 -S5 Single pole, changeover toggle (4 off)
S6 -S7 Miniatve gush button switches
LP11 Round M E.S. tulb 1.5V, 0.2A
D.I.P. Veroboanc 6in 3fin
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C

0

The completed Logic Tutor show-
ing the front panel layout

0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0
1 2 3 4 5 6 8 9 0

O
C)1

0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0
O 2 3 4 5 6 7 8 9

SD D
SD

S 0 S :1 . 111
lik

+clock
O 0 0 0 o 0-c8ck 0 0 0

Bus bar
0 0 0 0 0 0 0 0 0 0

Bus bar
0 0 0 0 0 +clock

O o O o 0

 W
00

0 Bus bar
O 0

01 0, b

o

0 01 0 Id
1

O 6

RESET 0 SET °
CHECK

O o o ° 01

0

Bus har

INC
0

.
Bus bar

O 0 0

Bus bar

110131

-clock
0 0 0 0 0

Bar bar
O o

Bus bar
O o

IIC121

11C141

.
NAND

I -lc 101

NAND

NAND

0

ON

0
OFF

0

0

All holes shown thus 0
are to be made to suit
components available

iropias to be interwirea under he board
as indicated by heavy solid lines

Fig. 1. Layout of logic board showing drillings and symbols
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240V
50Hz

Slb

250V TI

T2

D5

BY100

IC,
IOC
pF

180V
0

BY100
C4
100- PF

ICI

11.Vitognggrd

C3

lilLiiall111H111111114

IV II Iliffill11111i1111111111

T5000
pF

Mains
nput

180V

Chassis mounted on ru,
4 -6B A x 'along SpacarsUl

Fig. 3. Component layout and wiring for the
power supply unit

ICI

12V

0

5V

C3
10
oF

0

ov

5V To D.I.P

OV Veroboard
,6 816

0

COMPONENTS . . .

Fig. 2. Circuit diagram
of power supply

POWER SUPPLY UNIT
Capacitors

C1 100,uF elect. 350V
C2 5,000µF elect. 15V

C3 100.F elect. 15V
C4 100,iLF elect. 15V

Rectifiers
D1 -D4 REC41 A Silicon Bridge Rectifier
D5 -D6 BY100 (2 off)

Regulator
IC1 5V-600mA monolithic voltage regulator

(R.S. type MVR-5V or similar)

Transformers
T1 240V primary; 150V, 10mA secondary
T2 240V primary; 9V, 1A secondary

Miscellaneous
18 s.w.g. aluminium as required, 12 way tag strip,

double -sided terminal pins and pick-up tags
1.2mm diameter (R.S. types)
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on the board indicate six RS/.1K flip-flops, four-
teen two -input NAND gates, four four -input NAND
gates, two three -input NAND gates and two four -
input extenders (AND). Most logic functions can be
demonstrated with these.

The logic symbols are marked on the drilled
board with paint or Letraset. These should be
lacquered for permanent fixing after the double -
sided terminal pins are pressed into the 1.2mm holes.
These pins have a shoulder to facilitate insertion
without risk of pushing the pin right through the
board.

POWER SUPPLY
The next item to be tackled is the power supply

which feeds the integrated circuits with a stabilised
5 volt, and the output displays.

To observe the logic outputs two alternative dis-
plays can be used; lamps to indicate outputs singly
or a cold cathode numerical indicator. Although
included this item can be dispensed with if costs are
to be kept down.

The display supply requirements are I2V for the
lamps and 180V for the neon indicator. The circuit
diagram in Fig. 2 show how these outputs are
derived.
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0
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IC 7 0
C

3,31

)0 0
0 C )0 0

rO '11 0 0

The power supply unit is mounted on an 18 s.w.g.
aluminium sub -frame as in Fig. 3, which also gives
the interwiring details.

When the wiring is complete the output voltages
should be checked with a meter before any loads are
connected. If everything is functioning satisfactorily
the sub -frame can be screwed to the base of the
box.

D.I.P. MOUNTING AND WIRING
The fifteen D.I.P. integrated circuits are mounted

on a D.I.P. Veroboard (Fig. 4) in the orientation
shown. Pin numberings for the i.c.s are identical as
indicated on the key. When the i.c.s are soldered the
wire links are added.

The next job is to connect the i.c.s to the logic
board. In Fig. 5 the board symbol input and output
pins are related directly to the numbered i.c. pins
on the Veroboard so that point-to-point wiring can
be made. To illustrate this; to wire ICI to its
corresponding logic board symbol, ICI pins are con-
nected to the underside of the logic board at the
corresponding pin numbers (Fig. 5(a)).

Next the two -input NAND gates are wired (IC7-
1C10), the four -input (IC11-1C12), the three -input
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Fig. 4. Wiring and layout of the fifteen D.I.P. integrated circuits on the D.I.P. Veroboard
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0 (b)

3

0-----0 6
2 5

9 8 12

::C1- IC:6 5 IC7 - IC10
1945) (946)

12

2

/C13
(962)

(C)

3 6
4 4

IC14
(933)

(e)

O

it)

IC11 - IC12
(933

Fig. 5. Identifying the ,ogic symbol Veropins will- the i.c. pin numbering

(1C13), and finally the four -input gates (IC14) all
being wired according to the relevant gate symbol
of Fig. 5. The Veroboard can be fixed finally to the
underside of the front panel with nuts. screws and
stand off bushes.

LOGIC SWITCHES
Four switches are provided (S2-55) for logic 0 or 1

inputs to the gates. Here, 0 corresponds to 0 volts
and I to 5 volts as indicated in Fig. 6. A switch
output is taken from either of two Veropins at the
switch pole. Wiring for all four switches is given
later in Fig. 10.

CLOCK GIENERATOR
Most counting circuits can best be demonstrated

by applying a clock input of about 2 to 4Hz. This
function is provided on the logic board by a 946 i.c.
connected as a free running multivibrator (Fig. 7).
The timing elements include two 100/LF capacitors.

Two outputs are available from this circuit, posi-
tive and negative square wave clock pulses. The
pins for these are adjacent to the JK flip-flops (Fig.
1). It should be noted that the adjacent "bus -bars"
alternatively marked "B" are earth returns to com-
plete signal paths when patching leads. Wiring for
the clock generator IC15 is included in Fig. 4.

Clock
Dot put

F g. 6. Input switch circuit Fig. 7. Circuit diagram of the clock generator Fig. 8. Lamp diver circuit

434 Practizal Electronics May 1973



SUPERSOUND 13, HI -F1
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 5 silicon
transistors plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency response
12Hz-30KHz ± 3db.
Fully integrated pre-
amplifier stage with

separate A olunie, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40inV for full
output. Supplied ready built and tested, with knobs,
escutcheon panel, Input and output plugs. Overall size
Sin high x bin wide x 71in deep. A.C. 200/2501'.

PRICE EI050 P P23p

DE LUXE STEREO AMPLIFIER
A.c. mains
200-240 volts.

Using heavy
duty fully
isolated
mains trans-
former with
lull wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2 x

ECL86 Triode Pentodes.
1'180 as rectifier. Two dual potentiometers are

pro 'Wed for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi 
mately 30Orniv 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 1 1 In. w x 4in. x.
Overall height including valves Sin. Ready built and
tested to a high standard. Price £8.92.P. & P. 45p.

NEW! POWER SUPPLY UNIT
2001240V A.C. input. Four switched fully smoothed D.C.
outputs giving 6V and 71V and 9V and 12V at 1 amp
continuous (11 amp intermittent).
Fitted Insulated output ternilnals and pilot lamp indicator.
Hannaer finish !octal case, overall size 6' 31' e 2/".
Suitable for Transistor Radios, Tape Recorders,
Amplifiers, etc., etc. Ready built and tested.

PRICE £4.50 P.31-,;,!'.

BLACK ANODISED leg. ALUMINIUM HEAT SINKS.
For '103, complete with mica's and hushes. Size 21in x
3in approx. 25p pair. P. & P. 5p.

HIGH GRADE COPPER LAMINATE BOARDS. 8' e 6
for 60p. P. & P. I34

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-33-40-60V hall
wave at 1 amp or 10.0-10, 20-0-20. 30-0-30V. at 2 amps
full wave. Sire 3inl. 31i nW x 3inD. Price 11.85.
P. & P. 30p.
BRITISH MADE SOLID STATE ALL SILICON STEREO
AMPLIFIER. 15 watts ruts per channel output. Fee.
res. 20Hz to 20KHz. Suitable for magnetic or ceramic
pickup tape mic., etc., hullt-in onitchable scratch
filter, rumble filter and loudness control. 60 1111111 slider
controls for base, treble and volume. 10 way push
button function, selector switch. This amplifier has
specification and performance usually only found in
amplifiers costing twice as much. Each amplifier
supplied, tested and fully guaranteed. Finish l in the
most attractive contemporary style teak cabinet. Size
161in. x 81in. 41in. Makers' recommended price
242.15. Our price (while stocks last) 13210 plus 75p
p. & p. plus V. .A .T. Send S.A.E. for full details of
specification.

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 front H.T.
line 2001300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size If 11 lin.
Brand new - complete with instructions. Price
88p. P. & P. 13p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

k must for servicemen and home constructors. Including
nary 1000's of British, U.S.A., European and Japanese
transistors. ONLY 40p. Post 5p.

V.A.T. Prices in this advertisement (incl. P. & P.) will
be Boldest to V.A.T. no from 1st April, 1073.

Open 9-5.30 Monday 
to Saturday
Early closing Wed. 1 p.m.
4 fete minutes from South Wimbledon
Tube Station

4 -SPEED RECORD PLAYER BARGAINS
Mainz models. All brand new in maker's packing.
LATEST B.S.R. C109/C129 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 1847. Carr. 50p.
With stereo cartridge 1747. Carr. 50p.
Garrud 8P25 Mk. III with heavy precision machined die
cast turntable. 110-95. Carr. 50P.

SPECIAL BARGAIN OFFER!
PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 3100,
SP25 II and III, 8L65B, AT60, etc., or B.S.R. C109,
C129, A21, etc. Black leatherette finish. Size 121in x
141in x 31in high (approx. 71 in high, including rigid
smoked acrylic cover). NOW ONLY £4.50P. & P. 33p.

LATEST ACOS OP9111SC Mono Compatible Cartridge with
V° stylus for I.P/EP,'78. Universal mounting bracket.
1140. P. & P. 80.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus. Diamond Stereo LP and Sapphire 78. ONLY
12.50. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. IR P. & P. 10p.
LATEST RONETTE T(O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 1143. P. & P. 10p.
LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
11.50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER MX II
A top-quality record player amplifier employing heavy
duty double wound mains traneformer, ECC83, EL84,
and rectifier. Separate Base, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. re. a 3 d. x 6 h. Ready built and tested.
PRICE /345. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 1515. P. h P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive TyganVvnair front. Size 16in high
x 101in wide e kin deep, Fitted with E.M.I.
Ceramic Magnet 13in Sin bass unit, two H.F.
tweeter units and crossover. Max. power handling
IOW. Available 3, 8 or 15 ohm impedance.

Our Price E840 Carr, 65p,
CABINET AVAILABLE SEPARATELY

/410. Carr. 60p.
Also available in 8 ohm with EMI 13in x Sin. bass
speaker with parasitic tweeter. 18.50. Carr. 63p.

LOUDSPEAKER BARGAINS
Lin 3 ohm 11.05, P. & P. 15p. 7 x 4in 3 ohm 1145, P. & P.
20p. 10 X fin 3 or 15 ohm 11.90, P. & P. 30p. E.M.I.
8x 5in 3 ohm with high flux magnet 1162, P. & P. 20p.
E.M.I. 13i X 8In with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm 1340. P. & P. 30p.
E.M.I. 13 x 8in, 3 or 8 or 13 ohm with two inbuilt tweeters
and crossover network 1420. P. st P. 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
Approx. 3.1in. Available 3 or 8 or 15 ohms. 1115 Pins
15p p. & p.
BRAND NEW. I2ith 15w H;D Speakers. 3 or 13 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly /8.75.
Guitar models: 25w 18 75. 3.5w 1850. P. & P. 38p each.

SPECIAL OFFER!
LIMITED NUMBER OF BRAND
NEW ELAC 10' TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. Bohol impedance.

12.75. P. & P. 25p.

12in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 13 ohm, 12'20. P. & P. 30p.
35 ohm SPEAKERS 3'. ONLY 63p. P. & P. 134.
"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 111M x 14 ft in x 1 Is in deep. Weight 190z
Power handling 20W r.to.s. (40W peak). Impedance
8 ohm only. Response 40Hz 20kIlz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without bale. Send S.A.E. for full details. Only
1545 each. P. Ji P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually 2175 yd., our price 75p yd.
length. P. & P. 15p per yd. 011ie. 1 yd.). S.A.E. for
samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexiloant ear
muffs. Wired and Otted with standard stereo tin jack
plug. Frequency response 30-15,00011z. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
1245. P. & P. 13p.

HIGH IMPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 1145. P. & P. tip.

CENTRE ZERO MINIATURE MOVING COIL METER.
100µA for balance or tuning. Approx. mike lin lin

fin. Limited number 75p. 1'. & P 1,11..

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON
STRUCTION

A really first-class HiFi 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 Saw, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge -instructions
included). Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied Including
drilled metal work, high quality ready drilled fibre
glass printed circuit board, smart brushed anodised
aluminium front panel with matching 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
ran. per channel into 5 ohms. Frequency response ± 3dI3
12-30,000Hz. Sensitivity better than 80mV into 1M G.
Full power bandwidth ± 3dB 12-15,000Hz. Bass boost
approx. to ± 12dB. Treble cut approx. to -16t1B.
Negative feedback 18d0 over main amp. Power require-
ments 35V at 1-0 amp. Overall size -12' wide e 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, 110-50 P. & I'. 15p.

(Magnetic input components 30p extra)
POWER PACK KIT, IS P. & P. 30p.
CABINET, 13 P. & P 30p.

(Post Free if all units purchased at same time). Full after
sales service. Also available ready built and tested,
120.50. Post Free.
.Vole: The above amplifier is suitable for feeding tiro
mono sources into inputs (e.g. mike, radio, twin record
decks, etc.) and will then provide n slag and fading
facilities for medium powered Hi- Fi Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HA34 MX II

Designed for HiFl reproduce
lion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis. size 71in or. a 41n. d.
On. h. Incorporates ECC83,
EL84, E280 valves. Heavy
duly, double wound maim
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 Ill t and
cut. Negative feedback lithe. 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 84-95. P. & P. 35p.

ESL "FOUR" AMPLIFIER HIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 24110. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality grant amplifier using a double wound lull)
isolated mains tranafornier, rectifier and ECL8I 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 Tin. wide 3in. deep
bin. high overall. AC mains 200i240V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transforines.

BARGAIN PRICE £2.95 P'31,P'OUR ROCK BOTTOM

10 14 WATT WI AMPLIFIER KIT
A sn liehly finish
monaural amylamplifier
with an output of
14 watts from 2

EL8 Is in push-pull.
Super reproduction
of both music and
speech, with nee] i
gibie hunt. Separate
inputs for mike and
gram allow record.
and announcements
to follow each other
Fully shrouded section notiti.1 output tiansfornier to
match 3-1511 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
mood lift and cut. Valve hoc -up 2 ELe4s. ECCsa. EFS6 and
E280 rectifier. Simple instruction booklet 13p (Free with
parts). All parts sold separately. ONLY 1797. I'. & F. (Si.
Also available ready built and tested 210.97. P. & P.....1.

I
HARVERSON SURPLUS CO. LTD. (Please write clearly)

Dept. PE, 170 High St., Merton, London, S.W.I9 Tel. 01-540 3985 PLEASE 11,6711'4%.111.ORI ft El. S'
P. & P. ON OVERSEAS ORDERS

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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MAIL ORDERS: Some items have a postage and handling charge shown 04R14ND BROS £ TOagainst them. Where p.& p. is not shown the charge is 13p for any selection.
When both classes of goods are ordered the charge is 13p plus any p. & P

DEPTFORD BROADWAY LONDON. SE'S 42/1charges shown. (Overseas extra). Telephone 01.692 4412.

SWITCHES
Standard toggle switches:
SW20-S.P.S.T. 20p; SW2I-D.P.D.T.
251P.
Miniature toggle switches:
SWI8-S.P.S.T. 51p; SW 19-D.P.D.T.
64p.
Slider switches, SW3-D P.D.T. 15f9.
Wafer switches
(rotary) -264p each
SW4-I pole, 12 way.
SW5-2. pole, 6 way.
SW6-3 pole. 4 way.
SW7-4 pole, 2 way.
SW8-4 pole, 3 way.

PLINTH
to suit Garrard 2025, SP25
etc. Teak finish, complete
with Perspex cover. Very
attractive appearance.
L3.95 plus 55p P. & O.

MINIATURE SPEAKERS
2fin
2fin 811
Uin 8011
All at 68p each.

GROOV-KLEEN
de luxe model 42 II 83

1;;;Iiir

STEREO HEADPHONES
Eagle 5E5. 80
40-16,000Hz
Complete with cable
and stereo jack plug.
13.43 Plus 24p p.& p.

V.A.T.
Prices in this
advertisement
include V.A.T.

10 WATT AMPLIFIER module
Input: 30mV into
I Ok 0 for IOW,40 - 16,000 Hz.
Output: 3-8-160
Power Supply 12V
E4.70 plus 24p
P. and p.

DYNAMIC MICROPHONE
UD13OHL
This sensitive, quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and
plug. 100-12,000Hz. Dual impedance
6000 and 50140.

61560 plus 24p p. & p.

MICROPHONE HOLDER
with swivel (as supplied with the mit.
above). Fits most tubular mica. and
stands. 57p.

TAPE ERASER
erases a whole reel of
tape in seconds. 240V.
A.C. Full instructions.
L2-20 plus 22p p. & p.

SCREENED CABLES
Single for mics, audio leads, etc. 54p yd.
Twin, as above, common screen 10p yd.
Stereo, two cores, individually screened Ilp yd.
Four core with common screen 23p yd.
Four core, individually screened 30p yd.
Coiled screened leads, 20 feet long LI 05 each.

MICROPHONE
FLOOR STAND

Professional,
heavy quality
with folding,
tripod base.
Telescopic
stem extends
to 59ins.
Chrome
finish.
LiS 20 Diu.
45P p. & P.

CATALOGUE

15p

POST FREE

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 4 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin. 240°
D.I.N. 6 pin
jack, 2 mm unscreened
Jack, 2 mm screened
Jack, 3

l54p
10p
I 1p
15p

ISfp
14p

16pIp
lip

mm unscreened 9p
Jack, 3 mm screened 13p
Jack, +in unscreened 13p
Jack, fin screened 229
Jack, stereo, unscreened lip
jack, o, screened 38p
Phono, plastic top
Phono, plated metal
Wander, red or black 3fp
Banana 4mm, red or black 6}p

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, 34mm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

TA:

15-lp
19p

16 p
17 p
17 p
17fp
16fp
54p
37p

1549

SOCKETS
Car aerial
Co -axial. surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180°
D.I.N. 5 pin, 240°
Jack, Umm
Jack, 31mm
Jack, fin unswitched
ack, in switched
ack, stereo, switched

Phono, single
Phone. 2 on a strip
Phono, 3 on a strip

9p
9p

10p
11p
10p
10p
10p
lip
lip

116 p4:
26p
5112

Itto
Phone, 4 on a strip I 1 p
Wander, single, red or
Wander, twin strip 7 p
Banana 4mm red, or black p

J -BEAM FM4S AERIAL
4 element, all
channel aerial
for stereo
radio. £6.10
plus50p p.81 p.

BATTERY HOLDERS
for 4 x HP7.
Long or short -22p.
Press studs, ready
wired PP3 size --
10p; PP9 size -13p.

1.1

Eq,
CONSOLE CASES
1n plain aluminium, ideal for mixers,
'nstruments, etc.
Type W. A B CD Price p. & p.

in in in in in
GB20 8 9 34 2 3 II 56 33p
GB2I 10 9 31 2 3 ILI 74 33p
GB22 12 9 34 2 3 CI 89 330

MINIATURE
ELECTROLYTICS

I  09F 63V 7p 150gF 25V 89
I 59F 63V 7p 1509F 40V 13p
229F 63V 7p 1509F 63V ISp
339F 63V 7p 2209F 4V 7p
4.79F 63V 7p 2209F IOV 7p
6.80 40V 7p 220gF 16V Bp
6  139F 63V 7p 2209F 25V 13p
100 25V 7p 220uF 40V 13p
100F 63V 7p 2200 63V 22p
159F I6V 7p 3300F 4V 7p
15gF 40V 7p 3300F IOV 8P
150F 63V 7p 330gF 16V 139

229F IOV 7p 3300 63V 26p
229F 25V 7p 11709F 6.3V Bp
220F 63V 7p 4700 10V 13p
330F 6.3V 7p 4700 2SV 15p
330 16V 7p 470gF 40V 21p
339F 40V 7p 6800 6.3V 13p
479F 4V 7p 6800 16V ISp
479F IOV 7p 68139F 25V lip
479F 25V 7p 6809F 40V 26p
470F 40V 7p 000gF 4V 13p
470F 63V Bp 0009F 10V ISp
680F 6.3V 7p 0009F 16V UP
680F 16V 7p WOO 25V 26p
680 63V 139 5009F 6.3V ISp

1000 4V 7p 5009F 10V 12p
I 009F IOV 7p 5009F 16V 269
1009F 25V 7p 22009F 6.3V 22p
1009F 40V Op 22009F IOV 26p
1009F 63V ISp 33009F 6.3V 26p
1500 6.3V 7p 47009F 4V 26p
ISO9F 16V 7p

TRANSFORMERS
all with 0-250 Volt primaries.
Mini
MM6 6V, 500mA +6V, 500mA.
MM 12 I2V, 250mA + I2V, 250mA.
MM20 2.0V, 150mA +20V, 15OrnA.
11.42 plus 14p p. & p.
L.T.
LTI 6-3V. I -5A-(12p plus 20p p. & p.
LT2 6.3V, 3A -96p plus 28p p. & p.
LT3 12V, 1 -5A -96p plus 28p p. & p.
LT4 I2V, 3A-11 -45 plus 33p p. & p.
LTS 9-0-9V, 0.5A -83p plus 23p p. & p.
LT6 12-0-12V, 1A-11.04 plus 29p p.&p.
Multi -tapped
MT30/2 0-12-15-20-24-30V. 2A- a
plus 33p p. & p.
M T60/ 1 0-5-20-30-40-60V, 1 A-12 31
plus 33p p. & p.
MT60/2 0-5-20-30-40-60V, 2A-1025
plus 37p p. & p.
Ch
CT/01 IA -L1  16 plus 28p p. & p.
CT/02 2A-61.43 plus 33p p. & p.
CT/03 4A-11.76 plus 33p p. & p.
Secondaries 0-5-11-17V.
Speaker Matching 3-8-1611
Example: 1613 speaker to BO amplifier.
99p plus 22p p. & p.

PLASTIC BOXES
for constructional
projects. White,
with lid and screws.
B PI 41ins x Sins x
!fins -37p.
B P2 bins x 4ins x
Uins-37p.

EQUIPMENT CASES
in plain aluminium with sloping front
panel.
Type H. W. D. Price p.& p.
SFI tin Sjin 24in 50p 13p
SF2 2in nin 31in 66p 171p
SF3 2in 9lin 44in 83p 20p

Type L.
GB7. 5fin
GB8 din
GBSI 4in
GB105fin
GBI I 4in
G812 Sin
GBI3 6in
G1314 7in
GBIS 8in
G816 10in

ALUMINIUM BOXES
with lids and screws

W. D. Price p. & p.
2fin Ifin 42p 16p
4in I4in 41p I6p
2Iin Ifin 41p 14p
4in 14in 49p 19p
24in 2in 42p 14p
2in tin 36p l5p
4in 2in 37p 20p
Sin 24 -in 69p 21p
6in Sin 89p 29p
7in Sin L1-00 29p

 These sizes fit
standard

veroboards

VEROBOARD
Size

x 31 in
2 in x Sin
3 in x 3Iin
3fin x Sin
I7in x 21in
I7in x 3/in
Spot face cutter- 44p
Pins, either size, pack of 36-2.1p
Edge connectors:
24 way, 0.1 -374p
24 way, 0.15-374p

0-1 0IS
Matrix Matrix
250 184p
2.84p 284p
284p 284p
329 35p
87p 66p

El 18 94p

n 8:-415'1

B ONDED ACRYLIC FIBRE
B.A.F. wadding. 18in wide, tin thick. The ideal
lining for speaker enclosures. 33p per yard.
P. & p. I yd 14p; each extra yard 4p.

CONTROLS
Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 26p
Tandem, less switch, 44p
5k0. 10k(), 2.5kCI, 501c(), 100k0. 2501a3, 500k11i
IMO. 2MCI

B ATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment. Input 240V. A.C.
Output: PP6-6V D.C.; PP9-9V D.C.
Price LI 65 plus 15o p & p

CASSETTE 'OWNERS!

For Philips and similar cassette recorders.
PL112 power unit for connection to I2V + or -E
cars, giving 74V stabilised output-U.55+16p
; * P.P75 mains power supply, output 74V D.C.-
1.1.15 + 16p P. & I,
Both units are complete with cables and 5 pin
D.I.N. plug.

CASSETTE MICROPHONE
Low impedance dynamic with remote
control switch. Fitted Umm and 3fmm
plugs. C120 plus 15p p. & p.

ELECTROLYTICS
19F 450V lip
29F 450V 22p
40 350V
BuF 450V 1 p

169F 450V p
259F 25V 7fp
2.5uF SOV Ilp
329F 450V 30p
509F 50V Ilp

1009F 50V 12p
250.0 25V 154p
2509F 50V 19p
5009F 25V 10p
5009F 50V 274p

10009F 25V 30p

10009F
20009F
20009F
2.5009F
2.500gF
30009F
50009F
50009F
8-89F

8-169F
16-169F
16-329F
32-329F
SO -509F

SOV
25V
50V
25V
SOV
25V
25V
SOV

450V
450V
450V
450V
450V
350 V

46p
439

50p
66p
53p
66p

II -11
20p
22p
30p
69p
54p
429
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Cathodes

451.0
su ply

RI6

2.5V

R/7 von
160

918

47
kfi

8008

'Input

Cathodes

Fig. 9. Transistor switching for the cold cathode tube

WIRING THE INDICATORS
If the lamp bulbs are screw types these can be

screwed into the holes provided. The cold cathode
tube should be a press fit and glued finally into
position.

The lamp driving circuits consist of two tran-
sistors and a resistor (Fig. 8) with the inputs con-
nected to adjacent Veropins (0-9). The value of the
series resistor may have to be tailored so that the
appropriate lamp gives the required light output.
The limits to be expected here are 27 ohms to
220 ohms. All drive circuitry is mounted close to
each lamp base.

Sea Fig 9

7. 1 13
o

V1

R18
47
60 i

R 6kn

TR

1±
+ + 4-

470 bans
ft Vprigrzos

+ +
-I- + /TR z9

12V

TR LP1

tITST2

180V +5V OV

RI7

Fig. 10. Wiring details for the transistor drive circuits
and input switches

Each cathode of the indicator tube is switched by
a transistor (Fig. 9) the emitter of each being con-
nected to board Veropins numbered 1-0. A wiring
detail of the transistor drive circuits indicators and
switches is given in Fig. 10.

DISPLAY CHECKS
Connections to the indicator tube can be made

with the same tags as used for terminating the
patching leads, this saves the cost of a special valve
base. For a rigid transistor assembly the supply
lines and earth returns should be of stiff copper
wire.

The first test is with the indicator which should
glow as soon as its 180V supply is connected. All
the numbers will glow until a particular cathode is
grounded when all the current passes via one num-
ber which cancels off the others.

If this test is satisfactory connect the 5V supply
to the panel and check that the indicator lamps light
when the logic inputs are applied to their terminals,
remembering that "off" corresponds to 0 and "on"
corresponds to 1.

PATCHING LEADS
Some leads can now be terminated with tags

for patching exercises. These should be of 12in,
8in, 4in and 2in lengths. More short leads will be
required than long leads and it facilitates easy loca-
tion of a particular length if the lengths are of one
given colour.

The Logic Tutor should now be functioning and
simple exercises can be performed to get the feel
of the instrument. See page 438.

LOGIC OUTPUTS

See
Fig 6

Check kuap
L1111

p

+5V

S2

R12

53

14

b ika b 1k0.

R13
I. 4;

j,a =

S7

TR32

LOGIC
INPUTS

'-TR3I
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LOGIC TUTOR
AND and OR GATES

I N DIGITAL LOGIC there are two states, these are low and high
or off and on states. In positive logic, which is the type

used in the Logic Tutor, the off or low state is OV and the on
or high state 5V. These two conditions we also know as
logical 0 and logical I respectively.

The simplest gate which allows or stops a 0 or I input is the
AND gate formed by an arrangement of diodes as in Fig. I.I.

TRUTH TABLES
If there is no connection to either input the output will

rise to 5V since no current flows through the resistor but if
either input is grounded current flows to ground thereby
reducing the output to zero volts.

This is logically expressed in logic truth tables and the
output sequence is expressed as A.B which is the Boolean
Algebra way of representing A AND B. So in the circuit both
A AND B must be I in order that the output is I.

PROVING IT
To electrically check the truth table connect the four logic

input switches to the inputs of EXTENDER I and the output

A B

0 0 0

0

0

Fig. 1.1. AND gate and truth table

P011113 ARISING
HI Fl TAPE LINK (March, April 1973)
In Components List, Page 213, R121, 22012 was
omitted. In Fig. 6 page 328, R13 adjacent to C12
should be R12. TR9 and TRIOS base diagram,
drain and gate connections reversed. On under-
side wiring collector of TR103 should go directly
to R102 not via point marked TO SK2 PIN. In
Table 3 TRIO collector voltage is dependent on
VR5. First paragraph page 332 should read
"collectors of TRIO and TR110 is 12 volts".

of this to the CHECK lamp. Operating the switches will
show that the lamp lights only when all inputs are logical I.

OR GATE
If the diodes of the AND gate are reversed and the supply

is changed to OV an OR gate is formed as in Fig. 1.2. In this
gate the output is always I if any input is I, that is, the diodes
will conduct if the input goes to 5V but the output return to
zero if no input is connected or the inputs are grounded.

It is not possible to demonstrate an OR gate on the tutor
since it is seldom used on its own.

The OR function is normally expressed as a combination of
NAND functions known as a wired OR functions which will
be demonstrated in a later exercise. The OR function is
written as A OR B; symbolically this is A B.

by M. Hughes

A B 0 A-c
0 0 0

0 0

0 0

1

Fig. 1.2. OR gate and truth table

P.E. SYNTHESISER
See note on page 427

P.E. TRIFFID I.C. RADIO (February 1973)
R7 should be 471(12 not 1010.1 as specified. R17
should be 1012 not 101(12 as in the components
list. High gain transistors must be used for TR2
and TR3. Fig. 7. Transistor TR4 should read
c.b.e. not as shown.

A.F. SIGNAL GENERATOR (November 1972)
VR2 should be 10k12 not 1ki2 as shown in Fig. 1

and components list. In Fig. 3 C5 and C7 to Si
have been reversed, i.e. C5 should be where C7
is shown.
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10 Action Packed
Instrument kits from Heath

MANY MORE IN THE LATEST CATALOGUE

Continuous Credit and No -Deposit Terms available

(A) Decade Resistance Box, K/IN-17.
(B) Decade Capacitor Box, K/IN-27.
(C) Resistance Sub Box, K/IN-37.
(D) Service Scope, K OS -2.
(E) Popular VVM, K/IM-18D (Not illustrated).
(F) Capacitor Sub Box, K/IN-47.
(G) Solid-state VVM, K/IM-17U.
(H) Transistor Tester, KNIT -18.
(I) RF Signal Generator, K/RF-1U (Not illustrated).
(J) Transistor/Diode Checker, K/IT-27.

Many other instruments/Hi-Fi kits in wide range.

Please send me the FREE Heathkit catalogue

Name

Address it 7 I
I Heath (Gloucester) Limited al t.i'

Department PE/5 /7 3 HEATHI

Gloucester OL2 6EE Schlumberger UN US;
12:elephone 0452 29451

Ever had Component Problems ?
'Problems of choosing your components?

2 Problems of getting them quickly?
3 Problems of locating a supplier?

OR UP have creEated a catalOogueLclogue0N/lONaPndENaT

LTD

an
organisation that between them solve
your problems simply & economically

r

PUT US TO THE TEST
FIRST YOU'LL NEED THE CATALOGUE.
SEND COUPON with 75p CHEQUE or PO.
YOU'LL NEVER SPEND 15 BOB BETTER !

The price of 75p applies only to catalogues purchased
by customers in the UK and to BFPO addresses.

Please write your Name and Address II) blocA

Name

Address

HOME RADIO (Components) LTD. Regd. No. 912966 London
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
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YOUR COMPLETE AWN -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards - call and see for yourself.

INTEGRATED CIRCUITS
Why buy alternatives when you can buy the genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD

Type 1/11 12/24 25199 Type 1111 12/24 25/99 Type 1/11 12/24 25/99
P P P P P P8327400 0 20 0.18 0.16 8327450 0420 0.18 0.18 83274145 1450 1.40 1 80

8327401 0 20 0-18 0.16 BN7451 0 20 0 18 0-16 8N74150 8.85 2-95 2.15
8327402 0 20 0 18 0-18 8327453 0 20 0 18 0 16 8N74151 1 10 0 95 0.90
8N7403 0.20 0-18 0.18 8327454 0.20 0.18 0.16 83274153 1 86 1 27 1.20
8N7404 0.20 0.18 0.16 13327460 0 20 0.18 0-16 8/274154 2.00 1.75 1 55
8327405 0-20 0.18 0.16 9N7470 0-80 0 27 0.25 83274155 1 55 1.47 1-85
8327406 0 80 0 27 0 26 8327472 0.80 0 27 0.25 8N74186 1-55 1.47 1.85
8N7407 0 30 0 27 0.25 8327473 0 40 0 87 0 85 8N74157 1-80 1 70 1.50
8327408 0,20 0 19 0 18 8527474 0 40 0.87 0-85 8N74160 2.80 2.40 2.25
8N7409 0.45 0 42 0 85 8517475 0465 0.52 0-60 832741131 2.60 0 40 2 25
8N7410 0.20 0 18 0.18 8327476 0 45 0 42 0.89 83074162 8.40 8.25 2 70
13327411 023 0.22 0.20 8327480 0-80 0-75 0 67 832741133 8-40 8.25 2 70
8327412 0 42 0.40 0-85 8327481 1 25 1 15 1.10 83274184 2 75 2.80 2.10
8N7418 0 80 0 27 0 25 8N7482 0 87 0.80 0.70 83274185 4-00 8-50 8.00
832741.6 0 80 0 27 0.25 8327483 1-00 0.90 0.85 83274166 4.00 8450 8.00
8N7417 0.30 0.27 0 25 8517484 0-50 0 85 0.80 83274167 6.25 6 60 5.10
8N7420 0 20 0.18 0 18 8327486 0 45 0 41 0 38 83274170 4 10 8.55 3-05
8327422 0.48 0-44 0.40 8327490 0.75 0 70 0.65 83274174 2 00 1.76 1 30
8327423 0 48 0.44 0.40 13N7491AN1 00 0 95 0-90 83274175 1.85 1 27 1.15
83274215 0 48 0.40 0.85 8327492 0.75 0-70 0.65 83274176 1.60 1-85 1 20
8327427 0 42 0 39 0 85 8517493 0 75 0 70 0 65 8N74177 1 60 1 85 1 20
8327428 0 50 0 45 0-42 8327494 0 SO 0 75 0 70 83274180 1 55 1 80 1 20
8N7430 0 20 0-18 0 16 8327495 0.80 0475 0 70 8N74181 7 00 600 5.50
8517432 0.42 0.39 035 8327496 1.00 0497 0.95 85174182 2.00 1-80 1 80
8327433 0 70 0-131 0 44 8327497 626 6.50 5 00 133274184 2 40 2 00 1.80
8327437 0 65 0 80 0.50 83274100 2,50 2 30 2 00 8N74185A 2 40 2 00 1.80
8517438 0.65 0.80 0 50 83274104 1 45 1 85 1.20 83274190 1.95 1 86 1-75
8327440 0.20 0-18 0.18 83274105 1 45 1 85 1 20 83274191 1 95 1 85 1.75
13N7441AN0476 0.72 0-70 83274107 0.50 0.45 0.40 83274192 2.00 1-90 1.80
8327442 0475 0472 0470 83274110 0.80 0 70 0 60 83274193 2 00 1.90 1.80
8327443 1400 0495 0-90 83274118 1.00 0 95 0 90 83274194 2 50 2.25 1-90
8327446 2400 1.75 1.60 83274119 1.90 1 78 1-65 8N74195 1 85 1 70 1.80

83274121 0460 0 55 0 50 83274196 1 50 1 40 1 808127446 2400 1-75 1-60 83274122 1.85 1 25 1.10 83274197 1 50 1-40 1.80BN7447 1.75 1.60 1445 83274123 2.70 2.55 2-47 83274198 4.60 8 70 885
8327448 1.76 1460 1445 83274141 1.00 0 95 0 00 83274199 4.60 8.70 8.85
PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER

ORDERED REGARDLESS OF MIX
LARGER QUANTITY PRICES PHONE (01) 402 4891
HIGH POWER SN 74 HOO I Now in stock -send
LOW POWER SM 74 LOO for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

BFT90 59p 2N2926 100
1000 PIC'S All Colours
25 + 504 25 + 9p100 + 45p 100 + 8p500 + 40p 500 + 6p

1000 + Sp

AFII7Mullard 2Sp 283819 Texas 35p
25 + 17p 25 + 30p

100 + 15p 100 + 2Sp
500 + 12p 500 + 20p

1000 + ISp

OCI70 Mullard 25p
25 + 20p

100 + ISp
500 + 13p

1000 + 13p

BYI27 Mullard ISp
25 + 12p

100 + 10p
500 + 9p

1000 + ep

BC 1 07, BC! 08,
BC109 10p each

All Makes
25 + ep

100 +7p
500 + 6p

1000 + Sp

0A202 10p
25 +

100 + 7p
500 + 60

1000 + Sp

ADI61, AD162 35p
each

25 + 32p
100 + 284
500 + 2Sp

1000 + lip

OC35 Mullard SOP
25 + 45p

100 + 40p
500 + 3Sp

1000 + 30p

2N3053 20p
25 + 184

100 + 154
500 + lip

1000 + 10p

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 8L408 D
Complete with 8.page 4;
booklet, circuit, -/
and data

Limeach
TRIACS
STUD WITH ACCESSORIES
TypeVolVol ts Price

P.O .V. 1-11
8 AMP RANGE
5C35A 100 75p
SC3SB 200 799
8C35D 400 859
6 AMP RANGE (T048)
8C40A 100 85p
BC4OB 200 001,
8C40D 400 61 00
13C40E 500 SI 20
10 AMP RANGE (T048)
BC45A 100 95p
8C4513 200 6100
8C45D 400 6125
BC452 500 61 46
15 AMP RANGE (T048)
8C50A 100 11 25
8C5OB 200 61 85
BC50D 400 11 65
8C50E 500 Al 85
DIAC D92 250
TRIAC8-
Additional Types
40430 (1088) 859
40869 (Plastic)

11 00
40486 (T05) 800

3 Amp
1048

15 Amp
T048

2N3055 SSo
25 + 513p

100 A- 45p
500 + 38p

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 10p BC147 12p BU105 2.25 0C44 15p TI043 85p 2N3055 55p
AAY42 160 BC169C 12p BY100 16p 0045 15p V405A 850 2N3440 75p
AAZ13 lOp BC18I 10p BYI26 169 0057 50p ZTX108 lop 2N34421.25
AC107 Up BC214 15p BYI27 159 0071 lbp ZTX300 124 2N3525 75p
AC126 Up BCY32 759 BY213 865 0072 259 ZTX301 1.65 2N3614 69p
AC127 259 BCY34 35p C106D 66p 0077 459 ZTX302 18p 2N3615 75p
ACI28 259 BCY39 1.00 GET111 56p °C81 26p ZTX341 209 2323702 10p
AC176 259 BCY42 30p GET115 55p 0083 25p ZTX500 155 2N3704 10p
AC187 Up BCY43 25p OET880 454 0C140 559 ZTX503 179 2N3703 10p
AC188 Up BCY55 2.50 LM309K 00170 265 '20301 805 2323714 1,80
ACY17 304 BCY70 15p (T03) 1.87 00171 80p 232404 20p 2N37711.75ACY20 20p BCY71 20p MAT121 253 00200 45p 2N527 360 3N3773 200
ACY21 204 BCY72 16p 50E340 505 0C201 769 2N696 152 2323790 225ACY39 66p BCY87 2 99 MJE370 704 00202 80p 2N897 15p 2N3819 85p
ADI40 509 BCZI 1 50p MJE520 76p 00203 50p 2N706 109 2323820 50p
AD149 50p BD124 809 MJE2955 OCP71 1 25 232930 209 2323866 86p
AD161 859 BD131 75p 1.10 ORP12 50p 232987 46p 2323903 16p
AD162 85p BD132 809 MJE3055 ORP60 40p 2321131 25p 2323906 12p
AF117 20p BF115 259 75p P346A 20p 2321132 25p 2304061 125
AF118 50p 11F167 259 MPF105 40p RAS310AF 2321302 18p 2324062 12p
AF124 26p 8E173 269 NKT214 20p 454 2N1304 22p 2N4120 16p
AF139 800 8E179 809 NKT216 40p RAS508AF 2N1305 22p 2N4871 35p
AF186 409 8E180 309 NKT2I7 40p 554 2N1307 25p 2N5457 80p
AF239 41.19 111,194 159 N1CT403 70p TAA263 769 2321308 26p 2N5777 55PA5Y27 80p 830195 15p NKT404 509 TIL209 899 2321613 20p 28001 1.00AVM 25p B11361 25p OAS 60p TIP'29A 60p 2321671 1.00 28012 1000
BA102 800 1130598 25p 0.410 Up TIP30A 604 2N2147 769 28018 8.25
BA115 7p BFX 13 25p 0A81 lOp TIP31A 80p 2N2180 595 28026 890BA145 159 BFX34 75p 0A91 7p TIP32A 70p 2N2217 259 28301 509
BAX13 5p BFX37 30p 0A200 7p TIP33A 2N222I 20p 28303 65p
BAX18 7p BFX 88 205 0A202 105 1.00 2N2222A 28324 95p
BC107 105 13E1'50 20p 0016 75p TIP34A 25p 40250 50p
BC108 109 BFY51 20p 0020 95p 1.50 2N2369A 40360 40p
BC109 lOp BFY52 20p 0C23 869 TIP3SA 115p 40361 40p
BC109C 120 BFY64 15(10 0C25 40p 2.50 2N2906 209 40362 60p
BC113 154 BFY9O 59p 0028 850 TIP36A 2302926 (all 40408 505

BLY36 8 00 0C35 6 8.00 MO 10p 40486 75pBCII7 200 BBX20 0036 6550p TIP41A 75p 2913053 20p 40636 110
BC143 859 118Y27 lbp 0042 403 TIP42A 85p 2N3054 50p 40430 1.00

ZENER
DIODES
400 11/W 5%
Miniature
BZT 88 Range
All voltages
3 3 - 33 Volt
10p each.

25+ 9p
100+ Bp
500+ 6 89

1000+ 69

Any one type.

15 Watt 5%
Wire Ends
Metal Case
All voltages
6 8 - 100 Volts
20p each

25+ 18p
100+ 16p
500+ 12v

1000+ 10p

Any one type.

3 Watt Plastic
Wire Ends 5%
SEE Range
All voltages
6-8 - 100 Volts
809 each.

VAT Prices DO NOT include
Value Added Tax. From 1st April
10% must be added and shown sep-
arately to your total order (inclu-
sive carriage and packing). Help us
help you receive your order without
delay. E. & O.E.

QUANTITY DISCOUNTS
10% 124- : 15% 25+ ANY ONE
20% 100+: 26% 250+ TYPE
From above sections except Int?grated
Circuits and Special Offers where dis-
counts are Included.
Minimum order value 21 plaa,e.
I, ad ore 7p .. all ,,r,

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
1 amp miniature
I324001 50 6
IN4002 100 7
IN4003 200 8
IN4004 400
IN4005 600 10
IN4006 800 12
IN4007 1000 15
1 5 amp miniature
PI4001 50 8
PL4002 100 9
PL4003 '200 10
PL4004 400 10
PL4005 600 12
P1,4006 600 15
C1,1007 inoo tii

LINEAR
(0/P AMPS)
7020 T05 70P
7090 T099 35p
7090 D.I.L. 859
723C T09961 00
723C D.I.L. 961)
7250 T099 14 50
7410 TO99 660
741C D.I.L. 65p
747C T099 8110
747C

6110
72741P D.I.L. 805
72748P D.I.L. 601.
SINCLAIR

1C12 11.80
TOSHIBA
TH9013P
20 WATT AMP
24.47 POST PAID
TH9014P Pre Amp

21-50
DATA AND
CIRCUITS REF.

42 10p
FREE WITH
PURCHASES

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Sew I b m yours

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1.11
HALF AMP
005/05 50 20p
1105/10 100 259
ONE AMP1 x I 11
TUBULAR
111/05 50 25p
BI/10 100 25p
B1/20 200 300
111/60 600 859
ONE AMP 03.1.)
TUBULAR
W005 50 30p
W01 100 35P
WO2 200 40p
WO6 600 439
TWO AMPS 5H x 1L

,1e

112/05 50 85p
112/100 100 40p
B2/200 200 45p
112/600 600 50p
112/1000 1000 60p
FOUR AMPS

12 x
134/100IL 100 805
B4/200 200 655
B4/400 400 70p
04/600 600 75p
114/800 800 6100
SIX AMPS
ell x 4L x
136/100 100 709
116/200 200 75p
116/400 400 90p
116/600 600 61 00

err

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1-11
ONE AMP
CR9 1/05 50 25p
CRS 1/10 100 30p
CRS 1/20 200 30p
CRS 1/40 400 35p
CRS 1/60 600 45p
THREE AMP (1045
CRS 3/05 50 30p
CRS 3/10 100 30p
CRS 3/20 200 359
CR6 3/40 400 459
CRS 3/60 600 bbp
MR AMP 11086)
C11.8 5/400 400 60p
SEVEN AMP (1048)
CRS 7/100 100 60p
CRS 7/200 200 85p
CRS 7/400 400 70p
CRS 7/600 600 95p
SIXTEEN AMP
SCR 16/100 100 659
SCR 16/200 200 709
WTI 16/400 400 80p

II I. .0,111111M al 00

4-1

1 Amp
TO5

3 Amp
TO48

HenrigsLRIARADIITOED
EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-402 5854/ 4736
309 PA -Disco -Lighting High Power Sound 01-7136963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1BW

Open.- 9 am -6 pm
6 days a week
1309 closed
Thursday)
All stores open
al/day Saturday
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SHEER CUSSEDNESS
The number of times I have heard

people justifiably complain about
having put a screwdriver down on the
floor while adjusting some piece of
equipment, only to find, on going to
pick it up, that the darned thing had
surreptitiously "hopped it". If that
didn't happen, one could lay even
odds that the four screws, previously
lying on your left-hand side, had
somehow learned to interpret the
structure of the DNA molecule
enabling them to grow legs of their
own.

Screwdrivers are not, however,
exclusive in possessing a mind of
their own, oh no. Indeed, the effect
is not entirely foreign to the wrong
side of hot buttered crumpets,
marmalade toast, and (on occasion)
the resistor that you've just soldered
into position (and for which you are
enduring agonies in order to prove
that you just don't make dry joints)
flying off at one end and treating
both you and your starboard eye to a
good "dollup" of molten solder!
Soad's Law, for that is the nice way
of putting what this effect has come
to be known as, is almost certainly

the one which equates with the belief
hat "If something can go wrong,
hen it will".

My old friend Denis has an interest-
ing theory about the effect (also, in
ancient literature, referred to as the
4th Law) and has recently put it to the
test. He believes, you see, that
Soad still exists somewhere, and
further that he controls his meddling
from either the Moon, or that other
satellite which the earth is supposed
to have.

The test, which you may have
already proved unwittingly, is accom-
plished by employing a "sacrificial"
circuit like the one I've shown in
Fig. 1. With such an arrangement
one can easily establish how far
away this bloody-minded individual
is.

First set switch Si to position "a",
then select the most expensive
transistor you have, and connect it
into circuit. Spin the flywheel -driven

rotary switch (the normal wafer
type, but with mechanical "click'
and "end stops" removed). When
it has come to a standstill, decide
quite deliberately to yourself whether
to operate switch S2 to "b" or "c".
This done, now operate the switch
quickly to the opposite position of
your choice; but do it within 2.68
seconds, I implore you.

Provided the decision is made
within this time, I'm told it has never
been known to "do -in" a transistor.
This being so, it looks certain that
this ubiquitous enemy of mankind
must inhabit a world about a quarter
of a million miles from here, com-
posed, for the most part, of dud
transistors, brand-new screwdrivers,
and fluff -covered "jam-butties".

Judging from his discussion a

couple of months back, I have a
shrewd suspicion that Frank Hyde
knows something of the fella's
co-ordinates but is not letting -on!

NEWS BRIEFS
1973 Design Council Awards

TWO electronics companies feature prominently among
this year's Design Council Awards for consumer

goods. Sinclair Radionics win an award for the Sinclair
Executive calculator and Rank Radio International win
an award for the Wharfedale "Isodynamic" headphones.

The Sinclair Executive pocket calculator was launched
in June 1972 and now, nine months later, sales are
running at nearly £100,000 per month and profits of
£300,000 are forecast for the financial year ending in
April this year.

The Wharfedale Isodynamic headphones also introduce
some technological advances to achieve a quality of
sound previously only reached in headphones costing
well over twice as much.

The Wharfedale system combines the best of the

electrostatic method with the simplicity and price advan-
tage of the electromagnetic method by using a light-
weight diaphragm driven evenly all over its surface by
magnetic means.

Launched in London last year, sales for the first year
are expected to reach 100,000 units and in fact Wharfe-
dale are having difficulty meeting the demand.

New Electronics Course at Keele University
AMONG nine new courses announced by Keele Univer-

sity is a new degree course in Electronics. There is
great demand for honours Electronics, it being one of
the major growth areas in scientific studies. There is
particular interest in Electronics where it overlaps with
such areas as cybernetics, information theory and
"bioelectronics".

Three and four year courses will be on offer, and
amongst the permissible combinations of courses over
three years will be Electronics and Music.

For further information please contact the Director of
Information Services or Professor D. J. E. Ingram,
Department of Physics, University of Keele, Keefe,
Staffordshire ST5 5BG.
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INDUSTRY

NIBS

PRICE WAR
CONTINUES

A phenomenon of the elec-
tronics industry is that while every-
thing else seems to be shooting
up in price, many electronic pro-
ducts persist in going down. This
is mainly due to the nature of the
beast. High technology demands
big investment in R and D and,
more often than not, a further
major investment in production
equipment. So new products tend
to start their life as high cost
items capitalising on improved per-
formance. Then, as production
increases, there is the so-called
"learning curve" which, when
mastered, gives fewer rejects and
higher production rates. By this
time, other firms are getting into
the same market and any
monopoly position that may have
been attained is soon eroded. Add
these factors together and you can
see the reason why prices tumble.

No less an authority than Dr Ian
Mackintosh, 20 years in the
semiconductor business and now
a leading consultant, goes as far
as to suggest in a recent press
interview that aggressive pricing is
the key to success. Essentially,
he maintains, semiconductors is
a volume industry and nobody gets
volume without competitive prices.
He cites the 1971 price war in TTL
devices as nothing new and fore-
casts a similar war in MOS
devices.

Certainly, ready availability of
devices and lowered prices are
working their way through into pro-
ducts. Look at digital multimeters.
The Solartron 4440 is billed in the
advertisements as low-cost at £115.
Along comes Sinclair with the DM1
at £49. Not to be left out of the
act, Advance Electronics introduce
the Alpha DMM8 at £55.

It wasn't all that long ago that
a digital panel meter was listed at

£99. Today you can get one for
well under £50. Of course, the
products I have mentioned are not
all to the same specifications and
therefore not directly comparable
but the trend is there-downwards
in price.

The trend is most obvious in
consumer products-in radio, TV,
tape recorders, pocket calculators.
Look around and shop around-
you can see it happening. I find
it intriguing that some of my
friends in manufacturing industry
claim it is often cheaper to buy
their employers' products through
cut-price retail outlets than through
their own staff shops.

The biggest shock, however,
comes not through price competi-
tion between existing technologies
and derivatives thereof, but when
a completely new technology
threatens to displace the old.
Semiconductor memory manufac-
turers may well spend restless
nights following the disclosures
that IBM researchers have deve-
loped amorphous film bubble
memories and got them into ex-
perimental use. Moreover, IBM
say the new process cuts bubble
memory costs ten -fold as well as
conferring advantages such as ex-
tremenly high density packaging.

EUROCONTROL
It was quite an experience attend-

ing the signing of Eurocontrol's
latest commercial contracts for
the new KARLDAP air traffic con-
trol centre at Karlsruhe. The sign-
ing was between Plessey Radar,
Thomson-CSF and AEG-Telefunken
on the one hand, and Eurocontrol
officials on the other, and covered
the supply of electronic equipment
to the value of over £5 million.
We had full simultaneous trans-
lations of the proceedings which
took place in the Eurocontrol
Brussels HQ beneath the flags of
the member nations.

Plessey Radar's share was
worth £1.25 million. Good for
Britain, of course, but what was
most pleasing was to be in at a
ceremony where nations and com-
panies were working amiably to-
gether towards a common good.

ERNIE Mk. II
Having never won a penny on

Premium Bonds it was interesting
to visit the newly installed ERNIE
Mk II at Lytham St Annes and see
for myself that everything was fair
and above board and that my lack
of success was nothing more than
bad luck.

The original ERNIE, now honour-
ably retired, was built by the Post
Office and did a marvellous job.
The success of Premium Bonds
has been so staggering that Old
ERNIE was too sluggish to cope

with the draw. It was taking ten
working days to generate the prize
list. New ERNIE picks out the
winners of over 90,000 prizes each
month in just three hours. This
is remarkable when you remember
that each random number gen-
erated has to be checked against
a master file to see if it has been
sold or not.

New ERNIE was designed by Dr
Roger Harding of Plessey Tele-
communications under a contract
worth £250,000. Plessey has also
supplied a smaller system to New
Zealand who run a similar Bonds
scheme. Plessey now have ERNIE
on offer world-wide and could
secure more orders from govern-
ments who wish to run similar
savings schemes.

To -date, ERNIE has paid out 10
million winners with nearly £350
million of prizes. Average odds
of winning are 10,350 to 1. Don't
despair-there will be even more
prizes in future.

GROWTH
Several sectors of electronics

are now showing good growth.
VAT has helped Pitney -Bowes in
selling electronic cash registers
which have calculating power and
produce cash receipts showing the
amount of VAT paid. Sales are
well up on the forecasts. NCR is
another company gearing up to
get in on the electronic point -of -
sale business.

Over £3.5 million is said to have
been invested in getting a produc-
tion line going at Dundee for the
NCR 280 retail terminal and first
orders have been taken in the UK.
In the United States the order book
is reported as being 20,000 units
of which 4,500 have been installed.
Dundee output is planned to match
a sales forecast of over 1,000 units
this year rising to over 4,000 units
by 1975.

Finally, MDS Data Processing
Ltd. report big European sales for
the 2400 Key Display System, a
key -to -disc data entry system for
computers. In 14 months more
than 500 systems have been
ordered which, together, use 6,000
key -stations.

AEROSPACE EXPORT
DRIVE

More than 100 British aerospace
companies will be at Paris for this
year's air show in June. Elec-
tronics companies will be well
represented during what promises
to be a boom exhibition despite
setbacks on the Concorde pro-
gramme. Last year's exports were
in the region of £400 million for
the industry as a whole with elec-
tronic navaids and guided missiles
accounting for a big chunk.
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2. LW, SW1. SW2, 8W3,
TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.

Built-in ferrite rod aerial for HIV/ LW. Retractable, chronic plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. 10 transistors
plus 3 diodes. Fine tone moving coil speaker. Ganged tuning condenser with VHF
section. Separate coil for Aircraft Band. Volume/onjorf, wave change and tone controls.
Attractive case in black with silver blocking. Size 9in x 7in x 4in.
Easy to follow instructions and diagrams. Parts price list and easy build plans 30p (FREE
with parts). Earpiecc with plug mot so itched sockrt ha private listening 'dap extra.

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2, LW. SWI.
SW2, SW3 AND TRAWLER BAND. Built-in ferrite r,1
aerial for MW and LW. Retractable chrome plated tcle
scopic aerial for short waves. Posh -pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Fine ton,
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with gold
blocking. Size 9in x 7in x 4in approx. Easy to 10110.
Instructions and diagrams. Parts price list and easy
build plans 25p (FREE with parrs). Earpiece with plug
and sw-itched ...clot for private listening :Up extra.

TOTAL
47p

BUILDING COSTS
7E -68 (OVERSEAS

& P. CFOS)

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MW1, MW2, LW.
SW1, SW2, SW3
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning i.f If :olio
Luxenibourg, etc. Built-in ferrite rod aerial for MW
and 1,W. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
1.111ding Illier0.3.1111y R.F. transistors. Pine tone niov iug
coil speaker. Air spaced ganged tuning condenser.
Voloinevnijoff, tuning and wave change controls.
Attractive case with carrying handle. Size Sint x 7in x
4in approx. Easy to follow instructions and diagrams.
Parts price list and easy build plans 27p (FR EF: with
parts). Earpiece with plug :end so Relied socket tor
private listening 3311 f".ff11-

P. P. & INS. 47p

BU I LDING COSTS £658 pR S. FL, 5.05)
TOTAL

TOTAL BUILDING

COSTS

935
P.P. & INS. 52p

(OVERSEAS P. & P. LI OS)

ROAMER

SIX

6 TUNABLE
WAVEBANDS:
MW, LW,
SW1, SW2,
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG. ETC. Sensitive ferrite
roil aerial and telescopic aerial for short waves. 31//
speaker. 8 stages 6 transistors and 2 ibis!, including
micro -alloy It.E. transistors. etc. Attractive black
ease with red grille, ,dial arid black knobs with
polished metal inserts. Size Sin x x 7 il, approx
Easy build plans and parts price list 25p (FREE s it
parts).

TOTAL

£438(0. & P.
VPE. RS'

L1S

EINA SS

05)
3 I P

BUILDING COSTS
P

POCKET

FIVE

8 TUNABLE WAVE-
BANDS: MW, LW,
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG. ETC. 7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, line tone moving coil
speaker. Attractive black and gold case. Size 5: in x
Ijin X 3tin. Easy build plans and parts price list
10p (FREE with parts).

TOTAL
P. P. & INS. 24p

BUILDING COSTS £250 (OVERSEAS
P. & P. 65p)

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage 1 transistors arid 0 diodes, ferrite
bel aerial, tuning condenser, volume control, fine tone
moving coil speaker. Attract ixe case xith red
speaker grille. Size tilin x 4tin X If in. Easy build
plans and parts price list 10p (FREE with parts).

TOTAL :el. 7
O(VERSEASBUILDING COSTS ML 5 P. & P. 65p)

NEW! "EDU-KIT
I

BUILD RADIOS, AMPLIFIERS, ETC.. FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Toning Condenser: 2 Volume Controls:
Slitter Switches: Fine 10111. 11111Ving coil Speaker
Terminal Strip: Ferrite Rod Aerial: 2 Plugs and
Sockets: Battery Clips: 4 Tag Boards Balanced

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

tional Authorities and all those in-
terested in radio construction. Parts

price list and easy build plans 25p (FREE
with parts).

ALL PARTS

£605 P. P. & INS. 33PINCLUDIN
CASE AND PLANS (OVERSEAS PAP. L I 05)

FULL *
AFTER SALES *
SERVICE *

Callers side entrance Lavell" Shop
Open 10-I, 2.30-4.30 Monday -Friday, 9-12 Saturday
PLEASE NOTE: ALL PRICES NOW INCLUDE V.A.T.

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW, LW.
SWI, SW2,
SW3 AND
TRAWLER
BAND. eeueitice ferrite rod aerial for MM' and Ltt
T,I,copic aerial for short waxes. Sin speaksr. xi

iroproxed type transistors phis 3 .110,11, Attracti,e
black x ith reil grille. dial and black knobs w,ih

pasbea metal inserts. size !fin x : n x '21in approx.
Posh -poll out pot. Battery eci ...... nsr sn itch for
extended battery lifc. .krople power for drive a larger
speaker. Parts pre, 0101 easy build plan.; S7('
FREE with parts).

TOTAL
33p

BUILDING COSTS £495 (CIVIEF1SEtAiS05)

RADIO EXCHANGE LTD
61a HIGH ST., BEDFORD MK40 1SA. Tel. 0234 52367
Reg. no. 788372

I enclose £

ROAMER TEN
ROAMER EIGHT
TRANSONA FIVE
POCKET FIVE

please send items marked

El ROAMER SEVEN
TRANS EIGHT
ROAMER SIX

El EDU-KIT

Parts price list and plans for

Name

Address

P.E. 53
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TRANNIES
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

Phone Harlow 37739
P/P 10p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

£19.50 ELECTRONIC DIGITAL CLOCK
(For complete kit of parts including case.)

This 4 digit 24 hour clock is available
to readers at this special price for
I month only. Parts would normally
cost over E25. Kit of parts includes
twelve IC's, indicators, and a smart
white plastic case.

74 Series TTL
1 25 1 25 1 25 1 25

8817400 169 159 8817423 559 60p 8N7450 169 169 8817489 8.059 5.859
8817401 189 15p 8N7425 559 50p 8N7451 16p 169 8817490 74p 729
8N7402 189 15p 0N7427 499 48p 88/7453 169 159 8817451 1.10p 1  04p
88/7403 16p 15p 8N7428 779 72p 10N7454 169 15p 8817492 74p 729
8817404 16p 15p 8817430 169 15p 8877460 lap 15p 8N7493 79p 72p
8817405 16p 15p 8N7432 49p 48p 13817470 889 29p 8947494 85p 72p
8817406 38p 35p 8N7433 1949 82p 8817472 33p 29p 8817495 859 720
8817407 380 35p 8N7437 729 69p 8N7473 419 39p 8147496 55p 92p
8 N7400 20p 18p 6N7438 729 899 8N7474 41p 38p 88174100 1.80p 1  75p
8N7409 20p 18p 8197440 16p 15p 8817475 609 97p 88174104 1.099 1. 06p
9817410 17p 15p 8817441 74p 70p 8817476 44p 43p 88174105 1.09p 1.069
8N7411 279 259 /07442 74p 709 8817480 789 709 88174107 449 4298N7412 38p 35p 8N7443 1  43p 1.879 8N7481 1.82p 1.269 89474110 61p 59p
8N7413 32p 29p 8N7444 1  48p 1 - 87p 8N7482 97p 95p 58174111 1.870 1.279
8N7416 47p 48p 8N7445 2. 00p 1  929 8817403 1  209 1 ' 15P 28/74118 1 ' 10P 1 ' 05P
9817417 47p 48p 8817446 1.07p 1-02p 8N7484 1.10p 1.05p 8N74119 1.47p 1-87p
SN7420 16p 15p 8817447 1.10p 1  08p 8N7485 8 . 98p 8 - 85p i

58174121 44p 419
8817422 55p 509 8817448 1.15p 1.08p 8817486 86p 85p 88174122 1  54p 1 439

 Devices may be mixed to qualify for Price Breaks
 100 Plus less 10% off 25 plus break

Linear Integrated Circuits
301 OIL 50p 723e OIL 99p
301 1099 55p 723e TO99 95p
301 8 PIN DIL 46p 7416 8 PIN DIL 38p
30IA DIL 69p 7416 14 PIN DIL 39p
301A T099 69p 7416 T099 41p
30IA 8 PIN DIL 46p 7476 DIL 46p
307 DIL 89P 74 DIL 39p
307 1099 699 748 TO99 4Ip307 8 PIN DIL
308 1099 8 1% 1437 DIL 1279
308A 1099 6 sop 1458 TO99 1 279
709c DIL 35p 3046 DIL 84p
7096 1099 81p 7503 DIL 1 27p

Transistors
2(1 07 1.6p BA7130 38p 11F260 29p 0044 149 Diodes &
AC126 14p BCI42 889 131,329 18p OC45 149 R.ctine.
AC127 13p BC143 38p BF330 18p OC70 Up
ACI28 189 BC144 30p BF390 87p 0071 14p 1N914 OP
AC142K 22p BCI45 269 BFX84 E89 0072 14p 1N916 8p
ACI41K 209 BC147 Bp BFX86 35p 0081 14p 1N4148 8p
AC176 159 BC148 Op BFX86 229 0083 229, 1844 10p
AC187 18p BCI49 Op BFX87 88p 0084 gip 1N4007 229
AC187K 20p BC153 189 BFX88 28p TIP29A 68p 18113 17p
ACI88 18p BC154 179 BFYIO 219 TIP30A Up 18120 17p
AC188K 209 BCI57 189 BFY51 17p TIP31A 64p 18121 15p
ACY17 PAp BC158 12p BFY52 17p TIP32A 789 18130 9p
ACY18 219 BC159 149 BFY64 299 TIP33 21.96 18131 lip
ACY19 25p BC167 18p BFY90 72p TIP34A 18182 13p
ACY20 22p BC168 lip 138X20 19p 51.54 18920 Op
ACY21 289 BC169 lip 0407 22p TIP35A 18922 9p
ACY22 18p BC177 16D 0426 889 2213 18923 139
ACY39 68p BC179 15p C428 31p T0P313A 18940 6p
AD140 40p BC182L 9p C450 17p 52.15 AAI19 lip
AD142 449 BC183L Op MP8111 Up TIP41A 799 AA129 llp
AD143 89p BC184L 9p MP8112 42p TIP42A Olp AA213 lip
AD149 88p BC186 Up MP8113 Up 2N706 13p AAZ16 149
AD150 60p BC212L 119 MP8121 Up 2N930 28p AAZ17 149
AD161 29p BC213L 119 MP8122 44p 2N1131 Egp BA100 16p
AD162 29p BC214L llp 5098123 509 2811132 289 BA102 POp
AD M/P 50p BC258 Op NKT211 28p 2N1613 22p

BA144
BA115

14
9

A 149 BC259 9p NKT212 28p 2N1711 269 9
AF115 149 BC267 14p NKT214 25p 2N2904 409 BA140 229
AF116 149 BC268 16p NKT217 659 2N2904A BA184 14p
AF117 14p BC300 409 NKT261 23p 44p BAX13 149
A F118 92p BC301 82p NKT271 2081 2N2905 46p BARN 14p
A F124 279 BC302 30p NKT274 20p 2N2924 18p BAY18 19p
A F139 89p BC303 50p NKT275 25p 2N2926 10p BAY31 Op
A F239 419 BC304 40p NK T403 71p 2N3053 289 BY100 199
AL100 77p BCY70 17p NKT4051339 2N3054 56p BY128 169
AL102 66p BCY71 87p NKY603F 2N3055 52p BY127 199

11
A L103 55p BCY72 17p 2813405 44P BYX10 84A0Y26 31p BD123 116p NKT6130 2N3663 579 0A5 19pASY27 409 BDI30 509 Up 2N3702

OpA13103

99pBDI31 68p NKT674 26p 2N3703 0A9 lip
AU110 £1.10 BD132 909 NKT677G 2N3704 9p 0A10 249
A IT 111 77p BD135 42p 24p 2N3705 9p 0A47 9900107 9p BD136 509 NKT713 82p 2N3706 0A70 13pBC108 99 BD141 El 87 NKT773 27p 2N3707 Op llpBC109 9p B0142 40p p 2N3708 Op "73
BC113 1619 BI.159 88p 0020 659 2N3709 9p 0379 3P
BC116 189 BF173 299 OC23 Up 2813710 Op 0A81
11C125 189 BF177 28p 0(725 28p 2N3711 9D 0A135 lipBC126 26p BF178 29p 0028 88p 2813794 170
BC132 189 BF179 35p 0029 88p 2N3819 28p °A" Op
14C134 16p BF194 16p 0035 889 40361 509 "01 BP
BC135 169 BF195 17p 0C36 Up 40362 509 0A95 SP
110137 16p BF244 27p 0C41 14p 40636 60p 0A200 lip

Electrolytic
Capacitors

4 VOLT
47µF 64p
IOW 64p
220µF 64p
330µF 6IP
1000µF 13p
4700µF 29p

6 3 VOLT
33µF 64p
68µF 64p
150p.F 64p
470pF Ilp
680AF 13p
I 500µF 189
2200pF 1Bp
3300pF 26p

10 VOLT
22µF 64p
47µF 64p
100µF 6Ip
220µF 8P
330µF 10p
470µF lop
1000uF Ilp
1500µF 20p
2200µF 24p

16 VOLT
15µF 61p
33µF 64p
613oF 64p
150oF Op
220µF 9p
680µF 17p
1000µF 17p
1500µF 25p
2000µF 43p

25 VOLT
I 0µF 6fp
22µF 6fp
47oF 6fp
100µF Bp
150µF Op
220µF 10p
470µF 13p
680µF 20p
MOW 22p
2200µF 39p
5000pF 68p

40 VOLT
64p

15µF 6113
33pF 811,

40 VOLT
47µF 61p
100µF 9p
150µF 10p
220µF Ilp
470µF 19p
680µF 25p
1000µF 25p

2200µF 44p

63 VOLT
1µF 61p
2-2µF 6fp
4.7µF 649
6-8µF Ifp
10µF 6fp
22pF 6fp
613µF 10p
100µF Ilp
150µF 13p
220µF 19p
330µF 22p
470µF 26p
1000µF 44p

MULLARD POLYESTER'S
MULLARD POLYESTER CAPACITORS C280 SERIES
260v P.C. mounting: 0 .01µF, 0.015AF, 0.22µF, 8411.0.330, 0047µF, 0068µF, 4p.01µF,411)
0.15p.F, 0-22p.F, 51p. 0.33µF, 7p. 0'47µF, 94p.0-68µF,18p.10µF,14p.150F, 22p.221.(F. 27P

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF, 00015µF, 0.00220F, 0.0033µF, 000470F, 23p. 0.001380F, 001µF, 0.015pF
0022µF, 0033µF, 85p. 0047µF, 00680F, 011.(F, 41p. 0150F, 61p. 0.220F, Pip. 033µF.
12p. 0470F, 14p.
160V: 0010F, 0015µF, 022µF, 0033µF, 0047µF, 0088µF, Op. 04µF 39p. 0 150F , 45p.
022µF, 65p. 0.33µF, 64p. 047µF, 89p. 068µF, 12p. 10µF, 145p.

VOLUME CONTROLS
Potentiometers
Carbon track 500 II to 2.211
Log or Linear
Single 13p. Dual gang (stereo) 449
Single type with D.P. switch 18p extra.

SLIDE POTENTIOMETERS
58mm, TRACK
SINGLE GANGED, LOG or LIN 1k to 1/4.
45p each
TWIN GANGED, LOG or LIN lk to 500k.
66p each.
CARBON SKELETON PRESETS
Small high quality type (linear only).
All valves 100-5 meg ohms.
-.1 watt 519 each
-2.5 watt 61p each

VEROBOARD 0.15 0.1
Matrix Matrix

25in x 39in lOp 289
29in x Sin 289 28p
31in x 39 in 28p 289
391n x bin Up 829
pin x 17in (plain) 949 -
Vero Pins (bag of 36), 229
Vero cutter, 509; Pin insertion Tools (0.1 and
0.15 matrix) at 61p.
SLIDE SWITCH
SPOT lip each. D.P.D.T. 13p each.
MINIATURE NEON LAMPS
240V or 110V 1-4 Sp, 5 plus 499 each.
MINITRON DIGITAL
INDICATOR TYPE 3015F
Reads 0-9 and decimals
(D

11ata

Sheet10 on request)
ONLY
14 DIL Socket 33p
Driven by 7447 £1.05

RECTIFIERS
P.I.V. 1 AMP 1.5 AMP

50 IN4001 499 PL4001 lip
100 IN4002 49p PL4002 Op
200 IN4003 649 PL4003 101
400 IN4004 69p PL4004 101;
600 1944005 89 PL4003 18p
800 IN4006 Op PL4006 15D

1000 IN4007 10p PL4007 209

BRIDGE RECTIFIERS
P.I.V. 1 AMP 2 AMP 5 AMP 10 AMP

50 83p 539 21.76p
100 859 573
200 87p 609 21-969
400 40p 649 12-159
600 44p Up 82.429
800 49p - -

22.20p

22.319
12.429
22.769

THYRISTORS
PIV 50 100 200

1 Amp 28 25 41
3 Amps 44 50 60
7 Amps - 96 1.01

300 400

44 U- 66
1.24

RESISTORS
I watt 5% carbon 1p each

watt 10% carbon 1p each
1 watt 10% carbon Efp each
Range 10 ohms to 4.7 meg.
I watt m/o 2% 8p each
Range 10-1 meg ohms

BARGAIN

PACKS

Unmarked
Packs

Pack of 25
1814148

55P

Pack of 10
BC108 559
BC107 66p

(Plastic can)

Pack of 10
Plastic BC109

55p

Pack of 10
BC1139 559

(unmarked)
but tested

2N2646
(unmarked)

83p each

Pack of 10
2N29260 55p

tested

Unmarked but fully
tested

2813066
1-9 93p
10 plus 279

FULLY
MARKED
TYPES

AD161, AD162
M/P

1-9 59p
10 plus 63p

BC107-BC108
BC109

1-9 Op
10-99 Op
100 plus 650

BC 182L,3-4-212-4
1-9 9p
10 plus Op

AC127 or AC128
1-9 12p
10 plus Igp
100 plus Ilp

ZENER
DIODES
400 M/W 5%
Miniature
BZT 88 Range
All voltages
3.3-33 Volt

Op each

1 watt 5%
All voltages
6-8-200 Volts
14p each

10 watt 5%
AU Voltages
7.5-100 Volts
51p each
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CAR WARNING CIRCUIT

A Company which is very active
in the field of patents for car
safety devices is Joseph Lucas
(Industries). Their latest device,
BP 1 297 385, triggers an alarm it
a driver attempts to leave his
vehicle without removing the
ignition key.

In the patent circuit, Fig. 1, the
car battery has its negative termi-
nal earthed to chassis and its posi-
tive terminal connected to one
side of a car internal rooflight
LP1.

The other side of the light is
earthed to chassis via three
separate parallel paths. One of
these paths contains switch S1
which is operated by the pas-
senger door of the vehicle and
closes when the door is open. The
second path contains a switch S2
which is manually controlled from
within the vehicle.

The third parallel path contains
a diode D1 and switch S3 in series.
Switch S3 is operated by the
driver's door and closes when the
door is opened. Closure of any
one of the switches S1, S2, S3
energises LP1.

The "live" side of switch S3 is
connected to the positive battery
terminal via an alarm buzzer or
bell in series with a resistor R1.

An npn transistor TR1 has
its collector -emitter path connected
across the alarm and its base
connected to the positive battery
terminal through resistor R2 and to
earth via switch S4. The switch S4
is ganged to the ignition switch
and closes when the ignition key
is in position.

When the car is being driven,
S4 is closed and current flows
through R2; no current flows
through the alarm or the transistor.
When the driver stops the vehicle
and removes the ignition key, S4

BP 1 297 385

CAR
BATTERY'

R2

Fig. 1

opens. As the driver gets out of
the car the act of opening his door
closes S3 and TR1 is turned on by
current flow through resistor R1.
This short circuits the alarm, which
thus cannot sound.

In the event that the driver for-
gets to remove his ignition key,
S4 stays closed and no base cur-
rent reaches the transistor when
S3 closes (as the driver opens his
door). In this case the alarm
receives current via R1 and
sounds the alarm.

The presence of the diode D1
ensures that the alarm cannot be
operated when one or both of the
switches S1 and S2 are operated.

BUTLER -TYPE OSCILLATOR CIRCUIT

BP 1 282 853

Fig. 1

International Standard Electric
Corporation in BP 1 282 853 dis-
closes a Butler -type oscillator cir-
cuit of the generally known type
in which a first and second tran-
sistor have their emitters coupled
by a series resonant circuit.

The first transistor has its base
biased to a fixed potential and its
collector coupled to the base of
the second transistor to limit feed-
back amplitude. The output signal
is in the form of a clipped sine
wave so in some uses, e.g. in
telephony where distortion may
cause the faulty operation of
receiving equipment, the clipped
signal must be corrected by filter-
ing. The filterers necessary can,
however, be bulky and costly in
comparison with other miniaturised
components.

What ISEC suggest is a modified
Butler -oscillator with three npn
transistors TR1, TR2 and TR3 and
a buffer output stage formed from
an npn transistor TR4 mounted in
emitter follower configuration.

CIRCUIT PROTECTION

Connecting a car battery into
circuit the wrong way round can
cause damage, e.g., in the generat-
ing and regulating circuits of the
vehicle. A diode can be used to
block wrong polarity currents but
where the circuit carries heavy
surges, the diode is at risk.

In BP 1 293 046 Pal-Magneton
Narodni Podnik of Czechoslovakia
describe three closely related
simple ways of connecting circuits
which must carry heavy currents
and are sensitive to polarity.

The circuit, Fig. 1, shows a relay
with its contacts RLA1 in series
with a battery and the coil in
series with diode D1 and switch
S1. The coil, D1 and S1 are con-
nected in parallel with the battery.

The contacts RLA1 are normally
open and the diode D1 ensures
that current will flow through the
relay coil (when S1 is closed)
only if the battery is connected
with the correct polarity. Incorrect
polarity will cause the diode to
block current flow through the coil
with the result that the contacts
stay open and the polarity sensi-
tive load is safeguarded.

The circuit in Fig. 2 shows
RLA1 contacts connected as in
Fig. 1 but diode D1 is used in
parallel with the coil. A resistor R1
is connected in series with the
coil and S1.

Again, current flows through the
relay coil only if the battery is
correctly connected, but in this
case if the polarity is wrong the
diode D1 will conduct and, in
effect, put a short across the relay
coil stopping it operating. The
resistor R1 prevents the full short
circuit current from passing
through the diode when the
battery is connected incorrectly.

LOAD

Fig. 1

Fig. 2

BP 1 293 046

st rn

RLAI
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`YOUR CASE'
NOW SOLVED
BLACK P.V.C. BOXES AVAILABLE

IDEAL FOR ELECTRONIC APPARATUS
AND SPECIAL RIG ENCLOSURES

* ROBUST MOULDING
* ALL INSULATED

* EASY TO CUT AND DRILL
* SELF FINISH

* WILL NOT CORRODE
* WILL NOT BURN

Length Width Depth Price each P. & P. each
4 in. 4in. 1} in. 38p 13p
4 in. 4in. 2 in. 41p 14p
6 in. 3 in. 1# in. 38p 14p
6 in. 4 in. 2 in. 52p 14p

ALLOW 21 DAYS FOR DELIVERY

ADAPTABOX, DEPT. PE
26 WELBY GARDENS
GRANTHAM, LINCS.

mm

become
a RADIO -AMATEUR!

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free ! Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
P.O. BOX 156, JERSEY

NAME:

ADDRESS: E 43

BLOCK CAPS please

vgh,BOON

THE RADIO AND ELECTRONIC ENGINEER
(The Journal of the Institution of Electronic and

Radio Engineers)
VOL. 43 No. 1/2 January/February 1973.

I T is unusual to review a Journal, but this particular
publication is of especial and topical interest to all

who are involved in any way with semiconductors.
The January/February issue of the Radio and Elec-
tronic Engineer is almost entirely devoted to special
contributions from leading British scientists and
engineers who have been associated with semicon-
ductor developments during the past 25 years.
Collected together are 18 papers, each written with
authority based upon intimate involvement and
covering scme particular aspect of the design, deve-
lopment, manufacture or application of discrete
active devices and integrated circuits.

As a technical record of the first twenty-five years
of semiconductors, including their impact and influ-
ence upon different specialised fields of application,
this issue of the Radio and Electronic Engineer
warrants a place on the bookshelf of any electronics
enthusiast.

Copies may be obtained from the IERE Publica-
tions Sales Department, 9 Bedford Square, London,
WC I B, price 0.00 per copy, post free.

HANDBOOK OF BASIC ELECTRONIC EQUIPMENT
By W. Oliver
Published by Foulsham Technical
102 pages, Sin x 9in. Price L175
THE AUTHOR of this book will be known to all

readers of Foulsham-Sams books as the man
who translates American into English. The main idea
behind this book seems to be that of giving readers
some technical background on basic equipment but
mainly information on suppliers.

However, if one is going to give technical infor-
mation it is essential not to give wrong information.
The note inside the front cover states that "mathe-
matics . . . have been minimised so that the book
will be easily understood by even beginners". After
reading the book it makes me wonder whether Mr
Oliver knows any maths! For instance, on capaci-
tors: "the total effective capacity of capacitors in
series is the sum of the individual capacitors"; or on
resistors: "2K and 4K in parallel, then in series with
the 3K, gives you roughly 1,333 ohms" (yes, very
roughly, in actual fact 4,333 ohms); the term EMF
is used where potential drop is meant; a varactor is
described as a "very special kind of diode" whereas
all diodes exhibit varactor action.

If one is going to present technical information,
especially for beginners then one has got to be a
little more accurate than this. No, I am afraid I
would not recommend this book to any beginner;
the suppliers addresses may be useful but as a tech-
nical work it leaves very much to be desired.

S.R.L.
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INPUT 230/240V c.c. 50,60 OUTPUT
VARIABLE 0-260V
All Types
from S to 50 amp from stock.
SHROUDED TYPE
1 step, [7.00 20 amp, L49 00
2 S amp, L8 OS 25 amp, L58 00
5 amp, LI1 75 37.5 amp, [8200
10 amp, ill SO 50 amp, 198 00
IS amp, L25 00

25 amp
(Panel Mounting) k amp. [4.75. OPEN TYPE
I amp, [740. 2f amp, 0.05. All carriage paid.

DOUBLE ENDED MOTOR UNIT
Powerful, continuously rated, 2 -speed.
Either 6 or 12 volt D.C. operation.
PRICE 0 incl. P. & P.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE tf lfl.

complete with external gear train
motor. Speed 3,750 r.p.m.

4.1.in
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: '0
x2# in dia. Either type price 95p inc. P, P.

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m., 100-115/210.240V KC., 2in. x lin. Ideal
for rim -drive models, display, etc. Extremely
powerful for size (including small capacitor). 75p
incl. P. & P.

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS
30 r.p.m. 40 lb. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex -equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. [640. Incl.
P.& P.

PARVALUX Type: SDI.S/
86896/0.1
230/250V A.C. 50 r.p.m. 7 lb/
in. Continuously rated. Less
base. 030. Post Paid.
TYPE: SDI.S/89400/0M
230/250V A.C. 50 r.p.m. 22 lb/in. Continuously
rated. Incl. base. [7.30. Incl. P. & P.
The above motors are new and d.

PARVALUX TYPE SD2. 200/250 VOLT
A.C./D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE C2. Incl. P. & P.

600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
yoltaie:CiaipnIr

P.
with simple in-

structions.

240V A.C. SOLENOID FLUID VALVE
Will handle liquids or gases up to
7 pa.i. Forged brass body, stainless
steel core and spring. fin b.s.p.
inlet/outlet. Precision made, British
mfg. PRICE: [1.95. Incl. P. & P.
Special quotation for quantity.
(New in makers' carton)

24 -HOUR TIMER
Can be adjusted to give a switching
delay of between 2 hrs. to 24 hrs.
Driven by 200/250V A.C. synchronous
motor. IS amp c/o contacts. Mfg. Crater Controls
Ltd. Supplied with scale calibrated 0-10 (2 hrs,
per division). Brand New. L1. Incl. P. & P.

HONEYWELL PROGRAMME TIMERS
240V. A.C. 5 r.p.m. motor
Each cam operating a c/o
micro switch. Cams are
individually variable, allow-
ing inumerable combinations.
Ideally suited for machinery
control, automation, etc.
Also in the field of entertainment, for chaser lights,
animated displays, etc.
15 cam model L6. Incl. P. & P.
10 cam model [5. Incl. P. & P.
2 cam model with 15 r.p.m. motor O. Incl. P. & P.

SIMPLE 12 CAM PROGRAMMER 240V A.C.
IS RPM MOTOR with 4 adjustable cams and 8 that
may be profiled to individual requirements, L3.75.
Incl. P. & P.

36V 30 AMP. A.C. or D.C.
VARIABLE L.T. SUPPLY UNIT
INPUT 220/240V a.c.
OUTPUT CONTINUOUSLY
VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with Volt-
meter. Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. L70. Incl. P. & P.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 P1V. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price LI .11. Incl. P. & P.
Suitable DIAC (RCA 40583) 30p each.

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.
E XPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Veroboard
S.C.R. Unijunction Xenon Tube and instructions
L6.55. Incl. 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.
approx. S output of Hy-Lyght.
Price L1 I. Incl. P. & P.
HY-LYGHT STROBE MK III
Designed and produced for use in large rooms,
halls and the photographic field and utilises a
silica tube, printed circuit, also a special trigger
coil. Speed adjustable 0-20 f.p.s. Light output
approx. greater than many (so called 4 joule)
strobes. [12.50. Intl. P. & P.

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 1-13 flash per sec.
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an
output at so LOW a price. ONLY 00.75.
Incl. P. & P.
ATTRACTIVE, ROBUST, FULLY VENTI-
LATED METAL CASE. Super Hy-Lyght Kit
including reflector. 0.45. Incl. P. & P.
For Hy-Lyght Kit including reflector. [4.45.
7 -inch POLISHED REFLECTOR
deally suited for above Strobe kits. Price 66p.
Incl. P. & P.

FROM APRIL 1st
(at the standard rate)
MUST BE ADDED
TO ALL PRICES

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght or Super
Hy-Lyght Strobes in either 1, 2, 3, 4 sequence;
2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con-
nection instructions. Price: L 113.75.Incl. P. & P.
Send S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. [18.50+
35p. P. & P.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price [5.75 inc. p. & p.

11.111.N.N.11.11.111.146.41.11,....11-..
BIG BLACK LIGHT
400Watt. Mercury vapour
ultra violet lamp. Outer bulb
designed to absorb visible
light and transmit u.v. rays.
Extremely compact and
powerful source of u.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb 06.50. Incl. P. & P.
Spare bulb 0.30. Incl. P. & P.

BLACK LIGHT FLUORESCENT U.Y. TUBES
4ft. 40 watt. Price L5.80 incl. P. & P. (For
use in standard bi-pin fluorescent fittings).
MINI 9 in. 6 watt black light U.V. tube. 11.45.
Incl. P. & P. Complete ballast unit and holders
for 9 in. tube. [1.85.

uperior Quality Precision Made,
0 R OSTATS

100 WATT. 1 ohm, 10A; 5 ohm,
4.7A; 10 ohm, 3A; 15 ohm, 2A;
50 ohm, 1.4A; 100 ohm, IA;
250 ohm, 0.7A; 500 ohm, 0.45A; I kfl. 280 mA;
I.5 ItO, 230mA; 2.5 kO, 2A; 3-5k (I, 5 k0, 140mA.
Diameter 3fin Shaft length fin, dia. -din. All at
LI .73. Incl. P. & P.
50 WATT. I/5/10/25/50/100/250/500/ I/1.5/2.5/5k O.
All at [1.23. Incl. P. & P.
25 WATT. I 0/25/50/100/250/300/500/ I /1.5/25/35/
Sk O. All at 98p. Incl. P. & P.
Black Silver Skirted knob calibrated in Nos. 1-9.
I f in. dia brass bush. Ideal for above Rheostats, !Spas.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(I)
I 2 3

4
Coil ohms

52 4-663p
vvCool.rk(2in)

6M

Working 52 4-6 78p*

d.c. volts 150 6-12 4 c/o 78p.
8-12 6M185 63p.

Col. 3 230 6-12 2 c/o 63p
Contracts 10-18410 4 c/o 73p*

600 12-24 4 c/o 78p.
600 9-18 2 c/o 63p.PCyoicl.4(4)
700 16-24 4M 28 63p.
700 16-24 4 c/o 78p5

HD= 7700 15-3
6M

5 2c/o HD 73p
Heavy duty 16-24 65p5

*Incl. Base 7701 26-0-3102

61 cc/co HD 50p.
75p"

1,250 24-36 4 c/o 63p.All prices 2,500 36-45 6M 63p
incl. P. P. 2,400 30-48 4 c/o 50p

9,000 40-70 2 c/o 50p.
15k 85-110 6M 50p

12 VOLT D.C. RELAY 140 ohm coil
Type 1: Three sets c/o contacts rated at 5 amps. 78p
incl. P. & P. (Similar to illustration below.)
Type 2: 4-8 volt, 3 c/o HD, 67 ohm coil. 78p.
SPECIAL OFFER
700 ohm 4 c/o. Ex. new equipment. [50 per
100 incl. bases (minimum 100).

'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 611p. Intl. P. & P. (100 lots140
including P. & P.)
24 volt A.C. 3 c/o 60p. Incl. P. & P.
MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F.2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size r high, 5' wide, 5' thick. Com-
plete with 3' leads. New 73p, incl. P. & P.

UNISELECTOR SWITCHES
N E W 4 Bank 25 Way
24V d.c. operation. 088,
P. & P. 25p. 6 Bank 25 Way 
24V d.c. 16.75. Incl. P. & P.
8 Bank 33 Way, 24V d.c.
operation. [7.88. Incl. P. & P.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob I in.
Fixing hole (in. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P. Quot. (or quantity.

'HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.C. c/ con-
tacts. Types N39, N95, N100, 1,6
N101 NEW in maker's carton.
PRICE: 10 for [1.90 incl. P. & P.

Very special offer MICRO SWITCH
5 amp c/o contacts. Fitted with
removable metal panel
assembly. Ex. P.O. 20 for LI inc.
post. (Min. order 20.)

METER BARGAIN
BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size !fin + !fin -I-
iin. Price only 75p including P. & P.
AMMETERS NEW; 21 in. Flush
round. Available in D.C. Amps 1, 5, 15,
20 or A.C. Amps I, 5, 10, 15, 20, both
types 11.75 incl. P. & P. 0-300V. A.C.
LI.90 incl. P. & P.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, 13440
Incl. P. & C.
500V, 500 megohms, [28 incl. P. & C.

NEW!

All Mail Orders -Callers -Ample Parking
Dept. PE5, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

SERVICE
TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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Sinclair Project 60
Now the Z.50 Mk.2
with built-in automatic
transient overload protection

When originally introduced, the Sinclair Z.50 proved how it was possible to
design and produce a popularly priced modular power amplifier having
characteristics to challenge the world's costliest amplifiers. Many thousands of
Z.50's are now giving excellent service day in. day out. But we have also learned
that constructors do not always use their Z.50's ideally. That is why we have
introduced modifications whereby risk of damage through mis-use, is greatly
reduced and performance further enhanced. The Z.50 Mk.2 has improved
thermal stability, more accurately regulated D.C. limiting to ensure more
symetrical output voltage swing and clipping and still less distortion at lower
power. Z.50 Mk.2 is compatible with all other Protect 60 modules, and may be
incorporated to advantage in existing systems. Eleven silicon epitaxial planar
transistors are now used, two more than in the original Z.50 circuitry has been
re -designed. making this versatile high performance amplifier better than ever.

Z. 30 the power
amplifier for quality and
economy

with
free
manual

£4.48

The Z.30 provides excellent facilities for
the constructor requiring a high fidelity
audio system of less power than that
available from Z.50's. Using a power
supply of 35 volts, 130 will deliver 15
watts RMS into 8 ohms, or 20 watts RMS
into 3 ohms using 30 volts. Total harmonic
distortion is a fantastically low 0.02% at 15
watts into 8 ohms with signal to noise
ratio better than 70 dB unweighted. Input
sensitivity 250mV into 100K ohms. Size
80 x 57 x 13 mm (31- x 2} x I) Z.30. Z.50
and Z.50 M K.2 modules are compatible
and interchangeable

Brilliant new
technical specifications
Input impedance 100 Kit
Input (for 30w into 811) 400mV
Signal to noise ratio, referred to full o/p at
30v HT 80dB or better
Distortion 0.02% up to 20W at 8(1. See curve
Frequency response 10Hz to more than
200 KHz+1dB
Max. supply voltage 45v (4(1 to 8n speakers)
(50v 150 speakers only)
Min. supply voltage 9v
Load impedance - minimum : 4n at 45v HT
Load impedance - maximum : safe on open
circuit

Guarantee
within 3 months of purchasing any product direct from

Sinclair Radionics Ltd.. you are dissatisfied with it, your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Project 60 module is tested before leaving our factory
and is guaranteed to work perfectly. Should any defect arise
in normal use, we will service it at once and without any
charge to you, if it is returned within two years from the date
of purchase. Outside this period of guarantee a small charge
(typically E1.001 will be made. No charge is made for
postage by surface mail. Air Mail is charged at cost.

if
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Typical Project 60 applications
System The Units to use together with Units cost

Simple battery
record player

Z.30 Crystal P U , 12V battery £4.48
volume control, etc.

Mains powered record Z.30, PZ.5 Crystal or ceramic P. U. £9.45
player volume control, etc.

12W. RMS continuous 2 x Z.30s, Stereo Crystal, ceramic or mag £23.90
sine wave stereo amp. for 60; PZ.5 P U., F.M. Tuner, etc.
average needs

25W. RMS continuous
sine wave stereo amp.
using low efficiency (high
performance) speakers

2 x Z.30s, Stereo High quality ceramic or
80; PZ.8 magnetic P.U., F.M.

Tuner, Tape Deck. etc.

£26.90

80W. (3 ohms) RMS 2 x Z.50s, Stereo As above £34.88
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMS into 8 ohms)

Indoor P.A. Z.50, PZ.8, mains Mic.. guitar, speakers. £19.43
transformer etc.. controls

F.M. Stereo Tuner (E25) & A.F.U. (£5.98) may be added as required.

Sinclair Radoonics Ltd., R.O. London Rd., St. Ives, Huntingdonshire PE17 4H1 (Phone: 5t. Ives 64311). Regd, Bus. No. England 699483.
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the world's most advanced high fidelity modules

Stereo 60 Pre-amp/control unit

4;;;- it 410

Designed specifically for use on Project 60 systems, the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by
means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly
easy to mount.
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+12 to -12dB at 10KHz: BASS
*12 to-12dB at 100Hz. Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm.

Built, tested and guaranteed. £9.98

Project 60 Stereo F.M. Tuner

The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils, an
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108M Hz. Sensitivity:
71.1V for lock -in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: >65dB. Audio
frequency response: 10Hz - 15KHz (±1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC. Indicators: Stereo on. tuning. Size: 93 x 40 x 207mm.

Built and tested. Post free. £25

Super I.Cl12 Integrated circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC.10, the first time an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version, the Super IC.1 2, a most exciting advance
over our original unit. This needs very few ex-
ternal resistors and capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or small PA, set up. etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent ofga 22 tran-

sistor circuit contained within a 16 lead DIL
package, and the finned heat'sink is sufficient for
all requirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak). 6-811. Frequency Response: 5Hz
to 100KHz±1dB.Total Harmonic Distortion:
Less than 1%. (Typical 0.1%) 'at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB 11,000,000,000 times) after feedback.
Supply Voltage: 6 to 28V. Ouiescent cur-
rent: 8mA at 28V. Size: 22 x 45 x 28mm in-
cluding pins and heat sink..
Manual available separately 15p post free,

With FREE printed circuit
board and 40 page manual.

£2.98 Post free

Power Supply Units
The new
PZ.8 Mk.3

The most reliable power supply unit ever made
available to constructors. Brilliant circuitry makes
failure from over load and even direct shorting of
the output impossible. This is due to an ingenious
re-entrant current limiting principle which, as far
as we know has never before been available in
any comparable unit outside the most expensive
laboratory equipment. Ripple and residual noise
have been reduced to the point of almost total
elimination. This is. of course. the perfect unit for
Project 60 assemblies, particularly where the new
Z.50 M K.2 amplifiers are used. Nominal working
voltage - 45.

PZ.8Mk.3-0.98
(Mains transformer, if required) £5 98
PZ.5 30v. unstabilised

(not suitable for Project 60 tuner) £4.98
PZ.6 35v. stabilised

(not suitable for IC 12) £7.98

the easy way to
buy and build
Project 60
without
soldering
Project 605 in one pack contains: one PZ.5, two
Z.30's. one Stereo 60 and one Masterlink, which
has input sockets and output components
grouped on a single module and all necessary
leads cut to length and fitted with clips to plug
straight on to the modules thus eliminating all
soldering.

Complete with comprehensive
manual, post free
All you need for a superb 30 watt
high fidelity stereo amplifier

£29.95

Order form
Please send
I enclose cash/cheque/money order.

Name

Address

PE/5/73

SINCLAIR RADIONICS LTD., LONDON ROAD
ST. IVES, HUNTINGDONSHIRE PEI7 4111sinilair
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ALARMING
NEWS!

DIRECT SUPPLY AND ADVISORY SERVICE TO ANYONE
WISHING TO INSTALL THEIR OWN PROFESSIONAL
QUALITY ALARM SYSTEM.
BURGLAR ALARM CONTROL UNITS: solid state. fitted with key -
switch, lamp and test button and internal battery. From L15-50.
bin BELLS, SIRENS, mains and low voltage. self-contained high security
bells. From 14.20.
MICROWAVE radar detectors, will pencitrate glass/wood, can be com-
pletely concealed. Incredible performance. From L75.
ULTRASONIC intruder detectors, works on Doppler principle. From
L47.
INFRA RED INVISIBLE light rays D.C. and modulated, transmitters and
receivers. From LI4 per pair.
LASER VOICE/TONE pulse or modulated rays.
ANALYSED VIBRATION detector systems.
ULTRASONIC INTER -ROOM communicators, using mains wiring.
LIGHT AND SOUND detectors.
D.C. POWER SUPPLIES, mains driven/low voltage power packs, minia-
ture spillproof re -chargeable batteries. From £9.90.
SPECIAL INSTALLATION HARDWARE:
4 and 6 core cable. Figure 8 twin, special cable clips. self-adhesive lead foil
Sin. Take -off blocks, special junction boxes, snap wire, door/window contacts.
self-adhesive window vibration detectors, heat, smoke and gas detectors.
pass -locks, high security mortise shunt locks. Floor and stair pressure
pads.
Data sheets 6p per item plus 6p P. & P. Overseas please add extra.
STOP PRESS!
FOR THE FIRST TIME AVAILABLE, CONTRACTS DIRECT WITH
THE ORIGINAL DESIGNER TO MARKET A VIABLE AND SUC-
CESSFUL A.C. BALANCED BRIDGE HIGH SECURITY SOLID
STATE REMOTE INDICATOR OR CONTROL SYSTEM.
HUNDREDS OF SERIOUS CIRCUIT APPLICATIONS. Cannot
be open or short circuited or substituted without detection. There is no
other system invented that can do this. Stability proved over 16,000 hours.
Can detect and indicate a capacity or resistive imbalance of as little as WA,
for F.S.D. Unit response approximately 1.0 micro -sec. Mains 240V 1V A.
Stab. power supply with provision for standby batteries. Report from
independent consultant available.

J. WILKINSON, Security Consultant
Bank Road Works, Bowness on Windermere

Westmorland
Stamped add d envelope for price list.

Telephone orders not accepted. Callers only by appointment.

FERRANTI
ZN 414 MICROCIRCUIT

AS SEEN- Only A' /.32
ON Tv ! WITH FREE DATA
WE ARE SPECIALISTS IN FERRANTI

SEMICONDUCTORS
BFS59 ISp ZTX3I0 9p ZTX504 43p ZS 170 10p
BFS60 20p ZTX3 I I 10p ZTX510 17p Z5171 13p
BFS61 20p ZTX3I2 10p ZTX530 lip ZSI72 16p
BFS96 15p ZTX3I3 1 1p ZTX53 I 22p ES174 17p
BFS97 23p ZTX3I4 13p ZTX550 17p ZSI76 23p
BFS9S 20p ZTX320 3Ip ZTX55 I I7p ZS I 78 38p
ZTX107 9p ZTX330 15p 2N3055 72p ZS270 I 1p
ZTX 108 Bp ZTX33 I 16p ZS271 16p
ZTX109 Ilp ZTX382 13p DIODES 25272 18p
ZTX212 14p ZTX383 ISp ZSI20 Sp ZS274 19p
ZTX2I3 14p ZTX384 lip 25121 10p ZS276 26p
ZTX2I4 ISp ZTX450 17p Z5122 13p ZS278 37p
ZTX300 Ilp ZTX451 17p 25123 16p
ZTX301 13p ZTX500 12p 25124 189 ZENERS
ZTX302 17p ZTX501 13p ZSI40 25p KS030A to
ZTX303 14p ZTX502 17p ZSI41 43p KS 180A-
ZTX304 SIP ZTX503 14p Z5142 33p alltypes 19p

ALL DEVICES TOP GRADE, BRAND NEW, AND FULLY GUARANTEED
WE CAN SUPPLY ANY FERRANTI DEVICE. Send S.A.E. for quotation.
R.C.A. CA3090Q L4.73; CA3075 11.49.
MOTOROLA. MJE2955 11.17; MJE3055 72p; 2N4444 12.48.
P.E. TRIFF1D. ZTI 71 124p; 2N1132 25p.
POSTAGE AND PACKING 10p. Free over C2. Send S.A.E. for Our
full price list and data sheet.

ALL PRICES INCLUDE V.A.T.

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

S-DECS AND T-DECS
S-DECS L1 .44

1 1.13
T-DECS 12.88 idortto
p -DEC A L3
16 dil IC. mu/
carriers L1.20

IC RADIO CHIP TRANS!
As featured in July Practical Wireless IC of the
month feature. Contains RF Amp, oscillator,
mixer, IF Amps, detector, voltage stabiliser and
wide range AGC circuitry. With data 0.10.

SINCLAIR EQUIPMENT
2IC12042

PZ5 /3.97
Z30 13.50 ArProject 60
tuner L16.110 .......,,

AFU 1410 ' '' .10 PZ6
stereo 60 £790 L6,40
Sinclair Executive Calculator, L55.
New Sinclair Digital Multimeter, £44.
System 2000 Amplifier, /22.
DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and vol-
ume, bass and treble controls needed to com-
plete the mono version L1.43. Stereo version
with balance control 1310.
POWER UNITS FOR THE IC12
A set of components to construct a 28V 0.5 Amp
power supply L2.27. Also suitable Sinclair PZS
fully constructed L3.97.
PREAMPLIFIER KITS FOR THE IC12
Type I for magnetic pickups, mics. and turners,
with 3 position equalisation switch. Mono model
£1.20. Stereo model L2.20. Type 2 for ceramic
or crystal pickups. Mono 60p. Stereo LI -20.
PROJECT 60 KIT 1250
Our extremely popular kit contains the extra
capacitors. DIN plugs and sockets, cables and
fuse holder needed to complete Project 60.

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent

Mail order only. Postage 10p per item. Lists
10p.
***Add 10% extra to all prices for VAT"

Official credit orders from schools, etc.,
welcome.

OSMABETLTD. We make tranelonners

A/ITO-TRANSFORMERS
500W, 16.85; 750W, DC; 1,000W, 115; 1,200W, 681:
2,000W, 827; 3,000W, 13740; 4,000W, 86.2.150.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6'3V 1.5A, 81.05; 3A, 11410;
6A CT 82.06; 12V 1.5A, 11.35; 3A CT, A2-16; 6A
CT, 12-80; 18V 15A CT, 12.15; 24V 1.5A CT,
82.15: 3A CT, 112.130; SA. E430; 8A, 86.75; 12A,
19.40; 40V 3A CT, 13.75; 50V 6A CT, 1110.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., 200/240V a.c. 9-0-9V 03A, 12-0-12V
0-25A or 20-0-20V 0.15A, 11-45 each; 9-0-9V 1A,
81.15: 12-0-12V IA or 20-0-20V 0.75A, 11.85 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7-5-15 ohms, A -A 6.6 Kn 30W
(KT66, etc.). 14435: A -A 3Kn 30W, 17.50; 100W
IEL34, KT88. etc.), 112.50. Mull i 0/P 10W. 12.26.
MAINE TRANSFORMERS POWER AMPLIFIERS
Prim. 200/240V a.c., TX6 sec., 425-0-425V 500 Ma,
6.3V CT 6A, 13.3V CT SA, 0-5-6.3V 3A, t1445;
TEl 425-0-425V 250Ma, 6-3V CT 4A, 6-3V CT 4A,
0-5-43.31/ 3A, 29. 250V 100Ma, 6-3V 2A, 18.70.

MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, with price
Het of transformers and chokes specified, 30y.
Bernard, Amplifier Manual, 5 to 1,000W. 76p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
PANE 15W w/tweeter, 14.99: 50W, 110-90; 60W,
812.90; 100W, 122.50; BAKER 25W, 111.40; 35W,
1740; 111-171 Major Module, 20W W/Tweeter and
Xover 30-17k11., 89-20; EMI 13In. x Sin. type 150,
30 or 151) only, brand new to clear at only 8115.
LOUDSPEAKERS
2315 8 or 160, 21in 250, 31n 300, 76p; 31In 3 or
150 4In 8 or 150, 3, 8, 15 or 250, Sin x 3103, 8,
150.11.06 each: 63 in 3f1,6in x 41n 250,7in 0 4in
3 or 15n, 8 x 21In 30,11.96;915 x Sin 3, 8, 15 or
250,81.60; loin 100,22.50; 101n x bin 30, 12-26.
SPEAKER AUTO MATCHING TRANSFORMERS
12W, 3 to 8 or 150, up or down, 11.05.
BULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetises
tape heads a.c. 200/240V, 12.50 plus 25p P. g P.
BATTERY ELIMINATORS, 200/240 Y a.e.
Output 6V 11.50; 9V 11.50; for csasettes 7.5V 12;
tapped output 6V -7.5V -9V with plug 12-50.
PAPER CONDENSERS
Tubular W/E 2.2 mfd. 250V Xovers, etc., 160, £3
100. Block 4 mad, 800V, 761, 1,500V, 11.25.

V.A.T. extra on all orders
Carriage extra on all orders, etc.

S.A.E. ENQUIRIES -LISTS. MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HAS 13YG

Tel. 01-958 9314

EX COMPUTER PRINTED CIRCUIT
PANELS
2 v 4in packed with semiconductors and
top quality resistors; capacitors, diodes, etc.
Our price 10 boards 50p (8p). With a
guaranteed min. of 35 transistors-data
included.
SPECIAL BARGAIN PACK
25 boards for LI (25p).
ELECTROLYTICS
10,000p 75V, 68,000p 16V, 10,000p 35V,
44 x 2}in dia., 25,000p 25V, 20,0000 30V,
8,000p 55V, 40,000 10V, 41 x Sin dia. 50p
(I2p). 15,000p ISV, x tin dia. 20p (I0 p).
2,000p 25V wire ended, 3 x lin dia. ISp
(5p) or 12 for f1.50 (I5p).
250 MIXED CAPACITORS 609 (8p)
250 MIXED RESISTORS 60p (8p)
200 SI PLANAR DIODES

untested 50p (5p)
SUB -MIN. CO -AX. PLUGS & SKTS.

4 pairs 50p (5p)
MINIATURE GLASS NEONS

12 for 50p (5p)
REED RELAYS, MIXED 10 for SOp (Sp)
MICRO SWITCHES, MIXED

8 for SOp (8p)
PAPST E XTRACTOR/BLOWER FANS
100cfm 44 x tin E3-50 (28p)
QUARTZ HALOGEN BULBS
12V 55W 50p (Sp)
Postage and package for each item shown

in brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8

01-478 8499
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MAINS MOTOR
Precision made -as used in
record decks and tape rem.,
tiers -ideal also for extractor
fan, blower, heaters, etc. New

, and perfect. Snip at 66p.
Postage 20p for first one then
10p for each one ordered.

MUSIC ON TAPE
A further buy enables us to offer these at an even
lower price -namely 659 each or 5 for 12.50. Bend
for list of titles. We can't repeat when sold tint.

BALANCED ARMATURE
UNIT
500 ohm, operates as speaker or micro.
phone, so useful In intercom or snuffs!
circuits, Up each, 8360 do z.

CAR ELECTRIC PLUG
Fits in place of cigarette lighter.
Useful method for making a quick
connection into the car electrical

atem. Up each or 10 for 11242.

12 VOLT If AMP
POWER PACK
This comprises double -wound
230/240V mains transformer
with full wave rectifier and
2000 m/f/d' smoothing. Price
8800, plus 20p post & packing.

Heavy Duty Males Power Pack. Output voltage
adjustable front 15-40V in steps -maximum
load 250W -that is from 0 amp at 40%' to 15anip
at 15V. This really is a high power heavy duty
unit with dozens of workshop uses. Output
voltage adjustment is very quick -simply inter-
change push on leads. Silicon rectifiers and
smoothing by 3,000niF. Price 11+75 plus 63p post.

MAINS RELAY BARGAIN
Special this month are sonic
single, double and treble pole
changeover relays. Contacts rated
at 15 amps. Operating coil
wound for 240V A.C. Good
British Make. Unused. Size

approx. 15' X 1'. Open construction.
Single pole 214 each 10 for 12.26.Treble pole Up each 10 for 13.16.

DOOR INTERCOM
Know who is calling and speak
to them without leaving bed
or chair. Outfit comprises
microphone with call push
button, connectors and master
intercom. Simply plugs to-
gether. Originally sold at 910.
Special snip price 113.60 plus
20p postage.

TYPE 25 RELAYS
These are miniature relays. Size
approx. I Ain. high x Ifin.
wide x 3in. deep, 4 change-
over n I Iver/gold contacts.
Contact rating lamp 100V D.C.
Fitted with a plastic cover.
Coil operates approx. 250Mv.
D.C. Available with the following coils:
28 ohm for 1.2.5v. 45 ohm for 4-7-3v. 59 ohm for
4.9-6v. 90 ohm for 5.5-11-3v. 130 ohm for 10-13v.
330 ohm for 17.36v. 1250 ohm for 27.44v. 2500
ohm for 31-65v. 5800 ohm for 27-14v. 75p each.
10 for 16.75. Also one with 16,300 ohm coil but
this has only 2 heavy duty changeover gold
contacts. Price Up.

MINIATURE
WAFER SWITCHES
2 pole. 2 way -4 pole, 2 way -
3 pole. 3 way -4 pole, 3 way -9
pole, 4 way -3 pole, 4 way- 2 pole
6 way -1 pole, 12 way. All at 20p
each 1140 for ten. your assortment.

- ) REED SWITCHES
Glass encased, switches operated by external mag-
net -gold welded contacts. We can now offer 3
types:

Miniature, I' long x approximately 1" diameter.
Will make and break op to IA up to 300V. Price
18p each, 81.20 dozen.

Standard, 9' long x diameter. This will break
currents of up to IA, voltage up to 950V. Price 10p
each, 90p per dozen.

Flat. Flat type. 2" long, Mgt over 11" Owls.
flattened out, so that it can be fitted into a smaller
space or a I uantitx may be packed into a
square solenoid. Rating I A 200V. Price 80p each.
U per dozen.

Small ceramic magnets to operate these reed
switches 9p each, 90p dozen.
Dry Reed Relays. Solenoids on moulded bobbing
within magnetic shields -printed circuit or panel
mounting.

Ref. Coil Resistance Reed So.itenes Price
71005 2 K
81916 5 K

normally open 85p
normally open
normally clotted 76p

05003 4 K normally open 2Sp
62040 1300 5 500 ohms normally open Up
Multiple Read Belay. Ref. 5 001. Contains 12 nor -
malty open reeds within a solenoid. Operates on
GOO mad. Coil resistance K ohms. Price 61.95
each.
Multiple Reed Relay. Ref. 631. 2 normally open I
normally closed coil resistance 30 ohms. Price 75p.

MULLARD AUDIO AMPLIFIERS
All in module form, each ready built complete with
sinks and connection tags, data supplied.
Model 1133 300mW power output IMO.
Model 1172 730mW power output Up.
Model EP9000 4 watt power output 111.611.
EP9001 twin °banner or stereo pre amp. 11.60.
10% discount if 10 or more ordered.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running -driven by cushioned induction motor with
specially built low noise bearings. Overall size 4!' x Sr
x 4'. When mounted by flange, air is blown into the
equipment but to suck air out, mount ft from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker ht.!, film drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargain at 1145.

heat
DRILL
CONTROLLER
NEW 1KW MODEL
Electronically changes

speed from approxi-
mately 10 revs. to

maximum. Full power at all
speeds by finger-tip control.

Kit includes all parts, cue.
everything and full inat roc -
one. 111.50. Made up nimiel also

12.50

MAINS TRANSISTOR POWER
PACK

()Designed to operate transistor sets aml ampli-
fiers. Adjustable output fly., 9v., 12 volts for up
to 30OrnA (etas. B working). Takes the place of
any of the following batteries: PPI, PP3, PP4,
PP6, PP7, PP9, and others. Kit cm -imams: mains
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip only 11.

GOOD COMPANION I.C. VERSION
We can now offer these again in IA'. version using Ferranti
ZS414 and Milliard AF Module 1172. Cabinet size
approx. I lin wide x 8in high X 3in deep. Complete
assembly instruction -Excellent tone wood cabinet
15.75.

MIGHTY MIDGET
Probably the tiniest passible radio, as described in Prat ital Wireless, 4 January
73. All electronic parts 12 post paid.

THIS MONTH'S SNIP
10 AMP DIMMER CONTROLLER

For the control of lighting of stage or studio or portable
equipment in workshops, etc. This has socket outlets
each controlled by 5 AMP Solid State regulator. Also
fitted with master switch fuse and neon indicator and
terminating with 6 feet of flex. Overall length
3/in. x I!, in. deep. 6750, plus 25p P. & P.

Have either model

PORTABLE ELECTRIC DRILL
Very superior quality made by a famous Dutch
Toolmaker. Model No. ASM830. 300W-2 speed
2.900/3,000. With lin chuck and chuck key, also
separate side handle and hammer facility for
dealing with concrete, etc. An equivalent British
made drill would cost SW 19.96 -similar model
but without the hammer attachment 2746.

non, al for 7 days.

DISTRIBUTION PANELS
Just what you need for work nch or lab. 4 x 13 amp sockets in metal box to
take standard 13 amp fused plugs and on/off switch with neon warning light.
Supplied complete with 7 feet of heavy cable. Wired tip ready to work, 1246
plus 20p post and insurance.

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
it of parts for an improved and even more efficient

version (Practical ll'ireless, June). Price WU Pitts
20p post. When ordering please state whether for positive or negative systems.
De -luxe model including printed circuit board ebl. MOP

24 -HOUR TIME SWITCH
Made by Smiths, these are AA.'. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be built into box with 13.4. socket. Two com-
pletely adjustable time periods per 24 hours. 5A
changeover contacts will switch circuit on or off
during these periods. 12.50 post and ins. 25p.
Additional time contacts 60p pair.

THYRISTOR LIGHT DIMMER
For any lamp tip to Iltsv. Mounted on switch plate to tit
in place of standard switch. Virtually no radio interference
Price 12.95, plus 20p post and insurance.
Industrial model 5A U.

BATTERY CONDITION TESTER
Made I.y Mallory but suitable for all batteries nude by
Ever Ready and others, most of which are zinc carbon
types but also mercury manganese- nicad-silver oxide
and alkaline batteries may be tested. The teeter puts a
dummy load on the battery and the meter scale indicates
the condition depending upon which section the printer
rests. The section reads "replace" "weak" or "good". The
tester is complete in its case, size 3:" x 61' x 2 with leads
and pnels. 1.11, 52-25 1,10. .200 Postage.

SPIT MOTOR
200-230V Induction Motor, driving a Carter gear box with
11" of output drive shaft running at 5 revs per minute.
Intended for roasting chickens also suitable for driving
models -windmills, coloured disc lighting effect, etc. etc.
11145 plus 20p post and insurance.

Where postage is not stated then orders over
1.5 are poet free. Below gj add 90p. Semi-
conductors add 3p post. Over Cl post free.
S.A.E. with enquiries please.

BURGLAR ALARM
So thin is undetectable under
carpet but will twitch on with
slightest pressure. For burglar
alarms, shop doors, etc.
24in x 18in 11.40.
13in x 10in 11.

PP3 BATTERY CHARGER
Almost 3 times the life can be obtained front PP3
battery If you recharge it from the mains -
this ready to rise charger with instructions only
SOP.

ISA ELECTRICAL
PROGRAMMER
Learn in your sleep:
Have radio playing
and kettle boiling as
you awake -switch on
lights to ward off
intruders - have a

warm house to come home to .All these and
many other things you can do if you invest in an
electrical programmer. Clock by famous maker
with 15 amp. on/off switch. Switch -on time can
be set anywhere to stay 00 tip to 6 hours. In-
dependent 60 minute memory jogger. A beautiful
unit. Price 81.96 + 20p p. a p. or with glues
front chrome bezel 75p extra.

BAKELITE INSTRUMENT CASE
Size approx.Ol'x31'x2'
deep with brass inserts in four

corners and bakel Ile panel. This
is a very strong case suitable to

house instruments and special rigs,
etc. Price. 45p each.

Paxolin lid 10p extra.

TELEPHONES Complete as
Save your legs. time and
temper, simply by potting
in some telephones. Ex.
G.P.O. no( new -but
guaranteed in good con-
dition and serviceable.
Tidied with diagram and

,iist roc( ions showing how to
connect. Price 91 each +

30p post or 2 for UM post paid. Also available
.eparately.d ials anti handsets 50p each + 20p p & p

20 WATT INVERTER
Smart and Brown -For V. lighting or camping
etc. Will light a 2ft. 20 watt standard fluorescent
tube from a 12V car battery, current approx. 2A.
Very well made unit using die cast chassis. Size
111' X 11- x Ir. Price 21950 complete with lamp
holders and tube clips.

ROCKER SWITCH
13 amp self -fixing into an oblong hole.
Size approximately 1' X r Sp each.,
10 for 72p.

SLIDE SWITCHES
Slide Switch. 9 -pole changeover panel
mounting by two 611.A. screws, Size
approx. lin x :in rated 230V lamp.
7p each. 10 for 68p. Ditto an above but
for printed circuit Op each 10 for 64p.
Sub Miniature Slide Switch. DPDT

limn approx.) between fixing centres. lip each or
10 for 1146. SP Change over spring return 930%' I
aim,. 10p.

SPRING COIL LEADS
as lilted to telephones, 4 core 1511

.:- each. 10 for 1145. 3 eore 10p each.
10 for 90y.

Please add V.A.T.
10% on total orders

after April 1st

J. BULL (ELECTRICAL) LTD.
(Dept. P.E.), 7 Park Street, Croydon CRO I YD

Callers to In') Tarnworth Road, Croydon
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TRANSFORMERS
MAINS ISOLATING SERIES

Primary 200-150 Volts Secondary 140 Volts Centre
Tapped (12.0V) and Earth Shielded

ALSO AVAILABLE WITH 115,110V SEC. WINDING
Ref. VA Weight Size cm. P & P
No, (Watts) lb ex L p
07 20 1 1 1 7.0 x 6.0 x 6-5 1.7762 30

100 60 3 II 84 x 11.0 x 7.7
61 100 S 12 10.2 x 8.9 0 8.3 2 88 52
30 200 9 8 110 0 10.3 x 10.0 4 83 52
62 250 12 4 91 it 12.7 0 11-4 6 38 67
55 350 IS 0 140 0 104 x 114 8 55 82
63 500 27 0 17.1 x 11-4 0 15.9 11.32
92 1000 40 0 17.8 x 17.1 0 21.6 1270Ili 2000 63 0 2+1 0 21-6 x 15.2 3750

AUTO SERIES (NOT ISOLATED)
Ref. VA Weight Size cm. Auto Tops P & P
No. (Wefts) lb oz L p
113 20 11 73 x +3 x 4.4 0-115-210.240 0-93 12
64 75 I 1 7.0 x 6.4 x 6.0 0-115-210-240 141 30

4 150 3 8.9 x 64 x 7.6 0-115-200-220-240 2.301 36
66 300 6 10-2 x 10.2 0 9.5 .. .. 4.28 52
67 SOO 12 14.0 x 10.2 0 11.4 .. ,. 6.35 67
84 1000 16 114 0 14.0 x 1+0 ,. ,. 1114 82
93 1500 28 133. 14.9 . 16-S ., ,, 16.72
95 2000 40 17.8 . 165 - 21-6 .. ,. 2111
73 3000 45 17 4 18 1  21.3 . ., 29.70
TOTALLY ENCLOSED I 15V AUTO TRANSFORMERS

11SV SOO Watt totally enclosed auto transformer, complete with
mains lead and two I I5V outlet sockets, L8.63. P & P 67p.
Also available a 20 Watt version. LI 84. P & P 22p.

LOW VOLTAGE SERIES (150
PRIMARY 100-330 VOLTGS 11 AND/OR 14 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings I & P
No. I2V 245' lb ex
1110-5 0.23 12 7.60 5-7- 4.4 0.12V at 0-25A x2 0.93 A
213 10 0.5 I 0 51.0 5 I 5.1 0-12V at 0 -SA 0 2 1.11 22

71 2 1 I 0 7.0x 64 5-7 0-12V at IA x2 1.46 22
IS 4 2 2 4 11-3 r 70 7.0 0-12V at 2A x 2 104 36
70 6 3 3 12 10.2x. 7 6 - 860-12V at 3A x2 2.4642

108 0 4 5 4 10.0x 8 3 - 840-12V at 4A x 2 1.7352
72 10 S 6 3 79 . 10.8 10.2 0-12V at 5A x 2 323 52
17 16 5 7 5 12.1 9 5 - 10-2 0.12V at (IA 0 2 449 52

115 20 10 1 I 13 12-1 . I 1 4 . 10-2 0-12V at 10A x 2 6.35 67
IV 30 15 16 12 13.3 - 12.1 12.1 0-I2V at ISA 0 2 11.73 82
226 60 30 34 0 17-0 - 14.5 12-5 0-I2V at 30A x 2 11-57

Ref.
N11o.

1

79
3

20

SI21

117
SS
89

Ref.
No.
102
103
14
105
106
107
118
119

Ref.
No.
124
126
127
125
123
120
122

Amps. Weight
lb ex

0.5 I 4
10 2 0
20 3 2
34 4 6
+0 6 0
50 6
6.0 7 8
5.0 10 0

10.0 12 2

Amps. Weight
lb ox

0.5 I I I
1.0 210
20 S 0
30 6 0
40 9 4
61 12 4
5.0 18 9

10.0 19 12

Amps. Weight
lb oz

0.5 2 4
1.0 3 0

30 VOLT RANGE
Size cm. Secondary Tops

5.3 x 3.7 x +9 0.12-15-20-24-30V
71 0 64 x 6.0
09 0 TO 0 7.6

10.2 0 54 x S-6
10.2 x 10.0 0 54
111 0 10.0 0 56
111 0 100 x 10.2
14.0 0 11.7 0 MO
1+0 x 102 x 11-4

30 VOLT RANGE
Size cm. Secondary Taps

7.0 x 7.0 x 5.7 0-19-25-33-40-50V
8.3 x 7.3 x 7.0

111 0114 010-2
10-2 x 10-2 5.3
10-2 ° 11-9 0 8.6

12.1 011.1 013.3
13.3 0 131 x 111
161 x 11.4 x 15.9

PO VOLT RANGE
Sire cm. Secondary Tops

11 
11

11

11

8.3 x 93 x 6.7 0.24-30-40.48-60V890 7.6, 76
2.0 S 6 102 x 8.9 x 5.6
30 11 (I 1140 950100
4.0 10 6 11.4 0 91 x 11.4
ZO 16 12 134°111 0 12 1

100 23 2 16-S x 117 x 16.5

11,

P&P
I 1 23
148 36
2.21 36
/72 42
123 52
4.02 52
4.80 52
6.10 67
7.55 67

P&P
p

1.46 30
2.13 36
246 42
4.01 52
5.31 52
745 67

10.25 97
115S 97

P&P
p

148 36
246 36
3.23 42
4.91 52
6.35 67
9-20 52

15-23

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps. Weight Size cm. P & P
No. lb ex I p

45 1.5 1 9 7.0 x 6.0 x6-0 1.47 30
5 4.0 3 I I 10.2 ,' 7.0 ,., 8.3 Plea e note, these /23 42

$6 6.0 5 12 10.2 x 54 x 8-3 unit do not in- 3.37 52
146 5.0 6 4 8.9 0 10-2 0 10.2 elude rectifiers 344 52
50 121 1 1 14 13-3 0 10-8 x III 172 67

All ratings are continuous. Standard construe ion: open with Solder
tags and wan ins ion. Enclosed styles o order.

PULL SPEC. TRANSISTORS
15C107/108/109 114p each 2N 3055 60p each AD 161/162 60p pair
25+ 7p +mica and bushes + mica and bushes
100+ 6.5p 23+ 5Sp 25+ 55p
500+ 6p 100+ 4119 100+ 50p
Minimum order 10 500+ 40p 500+ 45p
pieces this range. 1000+ 40p

ELECTROSIL RESISTORS AVOMETERS

PLEASE ADD 10" FOR V.A.T.

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH Tel:O1-229 6681/2
NEAREST TUBE STATIONS BAYSWATER OUEENSWAV

HARTLEY TYPE 13A. ONLY
6111. Double Beam Oscilloscope.
TB2Hz-750kHz. Band width 5.5MHz.
Sensitivity 33Mv/cm. Calibration
markers 100kHz and 1MHz. A com-
pletely reliable general purpose
oscilloscope. Supplied with CIR-
CUIT DIAGRAM and Mains lead.
Carr. LI50.
As above. Complete with all
accessories. 0.5. Carr. E1-50.
Many other oscilloscopes available.
FIRST TIME EVER at L4250.
Solartron CD7 I 152 Double Beam
Oscilloscope d.c.-9MHz; 3mV/cm;
trigger delay; crystal calibrator;
4in flat faced tube. In good working
condition. Carriage LI-50.

GRATICULES. I 2cm 14cm in
High Quality plastic. 30p each.
P. & P. 5o.
MODERN TELEPHONES type
706. Two tone grey, L3-75 each.
The same but black, L/75 each.
P. & P. 25p each.
AS NEW type 706 BLUE, L5 each.
P. & P. 25p.
Also TOPAZ YELLOW L4.50
each. P. & P. 25p.
STANDARD GPO DIAL TELE-
PHONE (black) with internal bell,
87p each. P. & P. 50p. Two for
L110. P. & P. 75p. All telephones
complete with bell and dial.
20Hz to 200kHz WE SINE AND
SQUARE GENERATOR. Four

Independent amplitude
controls, thermistor stabilised.
Ready to use. 9V supply required.
/4585 each. P. & P. 25p. (Not cased,
not calibrated.)
WOBBULATOR. Sweeps 8 to
45MHz ready to use. 6.3V a.c.
required. 19 each. P. & P. 25p.
(Not cased, not calibrated.)
CAPACITOR PACK. 50 Brand
new components only 50p. P. & P.
17p.

POTS -10 different values. Brand
new -50p. P. & P. 17p.
COMPONENT PACK consisting
of 2-2 pole 2 amp push on/off
switches; 4 pots, various, brand
new; 250 resistors i and } watt,
many high stabs, etc. Fine value at
50p per pack. P. & P. 17p.
P.C. B. packs S & D. Quantity 2 sq ft
-no tiny pieces. 50p plus P. & P.
20p.
FIBRE GLASS as above LI plus
P. & P. 20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 50p. P. & P. 15p.
Matched pairs, 50p per pair. P. & P.
15p.

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

ELECTRONIC TIMER UNITS
-wall or bench mounting -2
Hybrid timer boards may be
removed leaving excellent 12V
battery charger; d.c. Power supply,
etc. Price only [2.50 incl. carriage.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information Sp.
PHOTOCELL equ. OCP71, 139
each.
PHOTO -RESIST type Clare 703.
Two for 50p.
AMERICAN OSCILLOSCOPE
type USM24. A 10 meg scope -all
min valves complete with circuit
diagram. Mains input 115 volt 50
cycles therefore 00. Carr. LI -SO.

DELIVERED TO YOUR
DOOR I cwt of Electronic
Scrap chassis, boards, etc. No
Rubbish. FOR ONLY 1310.

OPEN 9 a.m. to 7.30 p.m. ANY DAY

=H 1:1-114 EA,11:11 LTD
79 ARTHUR ROAD, READING, BERKS.

(rear Tech. College) Tel.. Reading 582605 65916

PRACTICAL ELECTRONICS
"SCORPIO" ELECTRONIC

IGNITION SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable
for incorporating in any 12V ignition
system in cars, boats, go-karts, etc.,
of either pos. or neg. earth and up to
six cylinders. The original toil,
plugs, points and contact -breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required.
Helps to promote easier starting
(even under sub -zero conditions),
improved acceleration, better high-
speed performance, quicker engine
warm-up and improved fuel
economy. Eliminates excessive con-
tact -breaker point burning and the
need to adjust point and spark -plug
gaps with precision.
Construction of the unit can easily
be completed in an evening and
installation should take no longer
than half an hour. A complete
complement of components is
supplied with each kit together
with ready -drilled roller -tinned
professional quality fibre -glass
printed -circuit board, custom -
wound transformer and fully -
machined die-cast case. All com-
ponents are available separately.
Case size 7+in x 4 -fin x 2in.
approx.
Complete assembly and wiring
manual 259, refundable on purchase
of kit. Price: 110-50 plus 50p P. & P.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro-
gression from our phenomenally
successful Mk. 1 and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three -coloured light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.
The unit is constructed on profes-
sional fibre -glass printed -circuit
board material and uses latest full -
wave triac circuitry. There is a
master -level control, together with
independent sensitivity controls for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zero at the turn of a
knob. R.F.I. suppression is now
incorporated as standard as well as
provision for DJ. " Pulse -Flash "
controls. The choice of two inputs
enables operation from both high
and low power amplifiers. Max.
power I.5kW per channel at
240V a.c.
Complete assembly built and tested.
Size 9in x 7in x Sin. Price C25
carr. paid.

PLEASE NOTE ALL THE ABOVE
PRICES ARE SUBJECT TO V.A.T.

ADJUSTMENT

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street, Walsall, Staffs. WSI I UZ

TELEPHONE: WALSALL 34365 TELEGRAMS: DABELEC Walsall Staffs.
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BRITAIN'S FASTEST SERVICE!d
A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED

BC169
BC169C
BC177
BC178
BC179
BC182

NKT218BC182L 1p BZX61C12V 23p NKT223BC183 9p PZX61CI3V 23p
BC183L 10p BZ)461C15V 23p NKT271
BC184 13p BZX61C16V 23p NKT274
BC184L 12p BZX61C18V 23p NKT275
BC212 12p BZX61C2OV 23p NKT279A
BC212L 12p BZX61C22V 23p NKT281
BC238 10p BZX61C24V 23p,NKT351
BC238/308 20p BZX61C27V 23p NKT4(11
BC257 9p BZX61C3OV 23p NKT402
B C258 8 CA3004 £225 NKT403
BC259 9p CA3005 £1 50 1461404
B C307 12p CA3011 92p 1461405
BC308 10p CA3013 £1 30 N6T406
BCY30 25p CA3014 Cl 52 NKT7I3
BCY31 48p CA3018 88p NKT773
BCY32 50p CA3018A £119 NKT781
BCY33 20p CA3020 £1.55 NTGDIO
BCY34 25p CA3328A 118p 0A47
BCY38 30p- CA3035 £1.52 0A79

AA119 6p BCY58 18p1CA3043 £1 73 0A81
AC107 50p BCY70 15p1CA3044 £1.42 OAK) 6 9 1N4148

OP 1144007

AC126 20p BCY71 30p CA3046 86p 0,491
AC127 25p BCY72 15p CA3048 £2 34 0A95

Op 1N5400

AC128 249 BD124 250 CA3052 61 80 0A200
512 1145404
6p 1N5408

AC128/AC176 BD131 75p CA3065 Cl 42 0A202 7p
44p B0132 759 CA3088E £1 38 c,c20 970 15920

AC151 20p B0131/132 El 50 CA30900 £4 70 0C25 37p 15940
AC152 2Sp BDY20 92p CD4001AE 54p70p 155009
AC153 26p BF115 230 C(34009AE £1 16 0C28

Ac176 20p BF163
AC153/176K 62p 8F167

35p CD4011AE 54p 0C35
76p11S5012
60A1S5015 ii:25p CD4012AE 34P 0C36 63p 155018

40p 155047
75pitAC1876 BF173 390 CD4113AE £1.11 00,1

AC1886 239 8F177 25p CD4015AE £2.92 0C42
40p 1S5024

AC187/1886 40p BF178 31p'CD4017AE £2.92 0C44 209'214404ACY17 27p 8E180 359 CD4018AE E292 0C45 200,2N696ACY18 20p 8F194 15p C.04020AE £3 25 nc,
ACY19 20p 8F195 15p CD4024AE £2 09 0072 20P 214697

ACY20 209 BF196 15p CR1/051C 45p 0075 20p 2N698

ACY21 19p 8E200 359 CR1/401C 60p
25p 2N706

ACY22

AD161
AD162
AD161/162 £1 04 BFX85
AF106
AF114
AFI15
AF116

AD140
AD149

25p BFX88
25p BFY50

49p BFX29

320 BFX86
25p BFX87

55p BF255
50p BFX13

55p BFX84

lop BF254

2434pp LLI1cC7700292//85 4432: 0.,0L1p7.71nim

259 CRS3/40AFL1.53
2Sp
25p CZ6
340 010 (1416010)
25p
30p 1RT84 £2.90 °CI"

140 CRS3/05AFL1.08
159

0081D

40p OC139

00CC7767

0081

00CC8483

25p 2N706A

20p 2N911

25p 2N1131

400 2N708

20p 214914
23p 214918
250 2N929
25p 214930

30p 2N1132
42p 2141302

289 7445
250 7444

24p 7447

AF125

AF118
AF124

44p BFY52
25p BFY53
24p BFY90 £1.05 L1C741C/8 40p °RP69

15p L1C723C/14 £1.00 ORP60
17p L1C741C/5 45p ORP61

40p 2141304
409 2N1305

50p 2N1303

3340,T77447702

2.0PPi77445541

AF117 25p BFY51 15p LIC723C/5 £1.02 ,-'n'''

309 7460

A.F139
AF186

AF126
47p BPX66 £1 35 MC1305P £2 80 PN71
17p BP101 75p:MC1303L £1 75 PN70

SOp 2141306
Bp 2N1307
9p 2147308
7P 349 7473400 BRY39 400MC1307P £1.651PN107

AF239 500 BSX19 7p 2N1559 (CR11 747416p MCI310P £2.95'PN 08
7p 401C) 60p 7475

ASY27 390 BSY27
ASY28 22p BSY29

AF279
ASY28 25p BSX21

55p BSX20

20p MC1352P £2 00
25p MC4024P £2 20 ST2

20p MC1330P 800 PN3819(2N3819) 2N1613
16p MC1312P £2'75 PN109

20p 2N1711
280 2N1893 5114550: 777444887206

ASY29 309 BSY95A 12p MC4044P £2.20 SL103A 50p 2142218 33p 7483
BA138 15p BY100 20p MFC6030 £1 63 SL403A (Red) 2N2218A 440 7486
BAX16 p P MFC6040 £1.15 60p 2N2219 380 7490
B13103 16p B1Y79/4000 92P MFC8010 £1-38 SL803A 80p 2N2219A 530 7491A
88104 28p 01106 Cl 20 MFC8040 £1.24 SL4030 2N2368 17p 7492

32p BZY88C3V3 130 MFC9020 £2.12 (IC Amp.) £1.50 2142369 7493
10p EIZY68C3V6 1391MJE371 Sip TA A263 759 2142369A

74967494

BC107
BC107/13C177 BZY88C3V9 130 MJE520 85 TAA293 970 2142484

BC108
2417 BZY88C4V3 13P MJE521 62p TA A310 L125 2N2646

44421:77441900510p BZY88C4V7 13P MJE2955 El 06 TAA320 75p 2N2904
BC108/BC178 BZY88C5V1 130 MJE3055

BC109
BC109/BC179

23p BZY88C5V6 13o wow
10p BZY88C6V2 130 MJ481 6.125 TAD110 £1.97 2N2905A 750 74141

66 p TAA861 45 9 2N2904A
97p TAD100 £1 97 2N2905

BZY88C6V8 13P 5,4,.1491 Cl 35 TIL112 £2 80 2N2924
240 BZY88C7V5 13p MJ802 £4.12,T1L209 359 2142925

100 74153
200 74151

BC109C 11p BZY88C8V2 13P MJ802/MJ4502 ITIP31A 609 2142926
BC140 30p BZY218C9V1 130 279 74154
BC147 10p BZY88C1OV 130

£8.58 TIP32A 70p 2N3053
500 74155

BC148 9p'FIZY88C11V lap MJ900 £1 80 TIP41A 8Sp 2N3054
SOp 74156.MJ1000 £1.50 TIP42A £1,002N3055

MJ4502 £4 44 71S43 30p 2N3391A 290 74190
BC157 12p,BZY88C13V 130
BC158 Ilp BZY88C15V 13p,MPF102 379 VA10665 1502143525 £1 04 74191

10p 74192
BC159 120 BZY88C16V 130 MPF103(2N5457) VA1039 15p 2N3702

49p vAielo iso ,2 .14 ,37, 9 10p 74193
BC147/157 229 BZY88C18V 130 10p 74196
BC148/158 200 BZY88C2OV 13p MPF104(2N5458) VA1077 151) ..''''"

109 74197
BCI49/159 220 BZY88C22V 130 49p W005 30p 2143705

10p 40250
BCI67 llp BZY88C24V 130 MPF105(2N5459) W01

31p 2N3706
10p 40309

' NKT2Il 29650032p
2143707

lip i, NKT0033
46p W02BCI68 10p BZY88C27V 13p

140 BZX61C8V2 23p
130 BZX61C9V1 no NKT213 25p ZTX107

33p

10
21°50P 403604032

W06W04 10p 40311
8p 40310

12p BZX61C7V5 230 10p 40312NKT212 25p WOO

14p BZX61C1OV 23p NKT216 46p ZTX108 110 2143819

10p BZX61C11V 23p 1461212 SOp ZTX300 13p 2143820
25p ZTX302 lap 2N3823E 200 40362
27p ZTX303

15-9 22NN351306266 L1'10;40407lap ZTX304
289 40408

23p

2143906280 4040920p ZTX320
lip ZTX314 2N3904

13p 40410120 ZTX330 iir:' 2N4058
290 ZTX500 2144060 11P 40430

71p.ZTX502 18p 2211449121 119 40468A
119 4043275p ZTX501

77p,ZTX503 179 2144444 £2 20 40512
65pZTX504 450 2N4871 4" 4057660p 1N914 ..4P 2N5245
790 1143754 4" 40600

`'912N5457(MPF103)

226592i-iNNN44400:231

7p 48 0.40601

1209p 2N5458(MPF104)9 40602
40 40603

rip191N4004 1013,2N5459(MPF146054406066739

Bp 1144005 12pi
BP 1144006 151)12N5777 450140739

7402
7403
7404
7405
7408
7409
7410
7413
7420

.f9 7425
''11 7430
50P 7440

25: =240
41, 3N152
7p 3015F
69 3015G

8°P 7400

23p

17p
30p
10p

19p 2146027(01311)
4p 45p

£1.30
73p
929
92p

£2 00
£2 00

16p
20p
20p
20p
25p
250
25p
25p
?OP
30p
20p
30p
20p
249

CI 16
LI 45
£1 45
£2 06
£1 45
£1 25

20p
20p
209
209
20p
45P
320
45p
46p
45p
45p
67p
870

£1 32
33o
600

El 28
8Sp
750

£113
80o

El 48
£1 64

520
43o

LI 00
£335
LI 10
£1 35
£208
£1 55
£1 55
El 80
£1 SO
£1 74
LI 74
£1 00
LI 50

660
40p
60p
42p
629
420
560
450
455
520
400
Sop
62p
82o

£1 13
E1.60

44p
El 88
LI 46

70p
70p
459
70p

E1 00
68p

£1 50

10
10
22
22
47
10

10

22
22
47

47

ELECTROLYTIC AXIAL LEADS
Mfd. Working

Voltage
40v

100y
25v
6.3v
400
25v
63v
25v
40v
25v
40v 69

Price Mfd. Working Price
Voltage

7p 100 16y 6p
Op 100 25v 6p
7p 100 40v 7p
Op 100 63v 10p
Sp 220 25v Op
Op 220 400 9p
6p 470 25v 12p
6p 1000 25v 16p
6p 2200 25v 30p
6p 4700 16v 33p

CAPACITORS-METALLISED POLYESTER
Stock values: MFD Price each
0 01, 0-015, 0-022, 0.033 3p
0047, 0068, 0.10 4p
0.150, 0.220 5p
0.33 7p
047 8p
068 1 1 p

14p
5 20p

22 24p
Order as "Polyesters" + Capacitance.

CAPACITORS-POLYSTYRENE
Axial leads, Clear encapsulation, 5% Tolerance. 160 volt working.

Price
Stock values each
1000F, 150pF, 220pF, 330pF, 4700F, 560pF, 680pF, 820pF,
1000pF, 1500pF, 22000F, 3300pF, 4700pF, 5600pF, 6800pF, 3P
Order as: "Polystyrenes" + Capacitance.
ALUMINIUM HEAT SINKS
10DN 34p (Plain All undrilled)
10DDR 43p (Plain All drilled 2 x To3)

LOW PRICED OIL IC HOLDERS
DRD 7 14 Pin DIL 15p DOD B 16 Pin DIL 17p

NYLON NUTS AND BOLTS
Cheese head screw bolts. Nuts with integral washer. Moulded
in high density nylon. Ideal for mounting "live" assemblies,
power transistors, etc.
Each pack consists of four nuts and four screw bolts.
Pack No. Thread Length Quantity Pack Price
HSN1 6BA

I:
4 10p

HSN3 6BA 4 10p
Order as "Nuts and Bolts" + Pack No.

OPTO ELECTRONICS -3 devices
from our range-OCP71-42p, ORP12-50p, TIL209 Red led 35p

TEST PROBES
Probably the best test probes ever made. When you push a plunger
a spring steel forked tongue pushes out and holds the components.
wires etc., while you take readings etc. It won't let go until you
release it.
KLEPS 30 Black and Red. per pair 61 20

RESISTORS-METAL OXIDE
Metal Oxide resistors by Electrosil. Ultra low noise, Watt,
2%. Available in the range E24 between 10 ohms and 1 Meg.
E24 series=1.0, 1.1, 1.2, 1.3. 1.5, 1'6, 1.8, 2.0, 2'2, 2'4, 2.7, 3.0, 3 3,
3 6, 3.9, 4-3, 4-7, 5.1, 5.6, 6-2, 6'8, 7-5, 8-2, 9 1, and thalr decades.
Type No. TR5 Price: Op each
Order as "Meters" + value.

RESISTORS-CARBON FILM
A range of miniature high stability resistors with very low noise
characteristics and long life. Tolerances, ranges end wattages as
indicated. (Wattage ratings are at max. limiting voltage).
Type No, Wattage Tol. Range Series Price
UPM050 0.5 5% 10E -1M El2 Ip each
UPM050 0.5 10% 1M -4.7M E12 1p each
UPM075 0.75 5% 10E -1M E12 Ip each
UPM075 0.75 10% 1M -4-7M 612 1p each
UPM100 1,00 10% 1138-1M 612 2ip each

"Wilt SERVICE PLUS
10% DISCOUNT OVER £4. NO POSTAGE ,.**

AND PACKING. TOP QUALITY PROD- e.
UCTS ALWAYS BY RETURN
COMPREHENSIVE CAT. )))-4,
Important Notice "All prices are
exclusive of V.A.T. Please add 10% V.A.T.,
co the final total of your order after
deducting any discount which may
be due"

1,0
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4ro'RIPINIMJ
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ESSEX

EIIME111135
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GUNTON ELECTRONIC £9835IGNITION KIT
INC.
VAT

READY BUILT UNIT I

GUARANTEED 5 YEARS LI 1.55 VATNC.

Patents Pending. 12 volt only-state pos. or neg. earth.
Capacitive discharge ignition is recognised as being the most efficient
system and will give you:
* Continual Peak -Tuned Performance
* Up to 20% reduced fuel consumption
* Easier All-weather Starting
* Increased Acceleration and Top Speed L Spark Plug Life* I d Battery Life
* Elimination of Contact Breaker Burn
* Purer Exhaust Gas Emission
Kit includes absolutely everything for assembly: Ready drilled Case and
Hardware Printed Circuit Board, Cables, Coil Connectors, Silicon Grease
Nuts and Bolts, etc. 8 page illustrated instructions cover fitting of all
types of tachometers. Call in for a workshop demonstration. S.A.E. all
enquiries please, or Phone 33652. (Many letters from satisfied customers.)
SCORPIO: Transformer /.2.42. Printed Circuit Board 83p
All prices include carriage and V.A.T.

ALUMINIUM BOXES
Complete with baseplate and screws

AT DIRECT FROM MANUFACTURERS'
WITH RETURN OF POST SERVICE
Type No L W D Price

44p
44p
44p
53p
44p
39p
59p
68p
88p
96p

* These sizes accept standard veroboard range.
All prices include carriage and V.A,T. 20% discount on 10
or more boxes. 30% discount on orders over L10.

7* 54 21 14

8* 4 4 14
9* 4 2; li
0* 5} 4 14

1 4 24 2
2 3 2 I

3 6 4 2
4 7 5 24
5 8 6 3
6 10 7 3

PRICES

Dept. PE5, ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE

COMPARE OUR PRICES
Speaker Bargains gp
E.M.1. 13in x 8in 3, 8 & 15 ohms

plain 2.00
with tweeter 2.25
twin tweeter 3.50
Type 350 -20 watt with
tweeter 8 ohms. P.P. 37p. 7.25

Bin X 5in 3, 8 & 15 ohms 1.30
Tin x 4in 3 & 8 ohms 1.05
FANE 8in 8 ohm, dual cone 2.30
CELESTION 81n 15 ohm 1.50
BAKER GROUP 25 12in 25W

8 or 15 ohm 5-75
Postage 25p per speaker
Ills 8 or 84 ohm P.P. 10p 50

Kit -form cabinets, teak
(17in x 10in x bin) 2.75
with a 13in x 8in or 8in cut out
(12in X 12in x 6In) with a 8in
5in or 8in cut out. 2.25
(please specify cut out)

Add 36p per Cabinet for post & packing

ACOS GP91/28C or GP91/3SC stereo
compatible 1.05

ACOS GP94 stereo ceramic 1.75
ACOS GP95 stereo crystal 1.35
ACOS GP96 stereo ceramic 1.75
9TEIAC Sonotone stereo ceramic

(diamond) 1.95
9THAC/12 Sonotone stereo ceramic

(diamond) Blimline 1.95
ACOS GP67/2C mono crystal 65
ACOS GP101 compatible crystal 75
19 -TI Sonotone stereo crystal 90
Postage 5p per cartridge

Battery Eliminators
240v input 6 or 9v d.c. output

at 150 mA
240v input 6, 71 or 9v output
at 300 mA
12v d.c. input (for cars) 6, 7; ot

9v d.c. output at 300 mA
P. & P. 10p

1.99

299

2.99

Microphone Bargains
MIC45 "ACOS" metal case,

crystal hand
CM 20 Crystal Hand
DX143 Dynamic, cassette -type

stick
CM70 PLANET stick metal,

switch crystal
DM160 Dynamic uni-dir,

ball metal
UD130 50K/600 ohm uni.dir,

ball metal
TW209 Leeson dual imp ball

metal uni-dir
Condenser Mike unidir 600 ohm
Guitar mike
Lapel type. crystal
Postage 17p each

fp

95
45

1.00

1,15

3.75

450

5.75
795

45
40

Cartridges-with standard fittings
& stylli Sp

GOLDRING 0850 8.86 Wight price alterations due to V.A.T. wil
GOLDRING 0800 4.95 effect certain of our items after April let

Tapes-"MYLAR" base finest quality
British made.

Sias 60011 869
5in 900ft 45p
5in 1200ft 80p
olln 900ft 49p
alit 1200ft 559
Postage 9p each

Plastic Library Cases for
5in Reels 16p
51in Reels 195
7in Reels Slp

P. & P. 5p each

51in 180011 85p
71n 1200ft 55p
7in 1800ft 80p
7in 2400ft 95p

THIS MONTH'S
SPECIAL OFFER

Amstrad Remo Headphones
Model HPS 5A with v. controls. Re-
commended retail price £6.95. Our

price 23-95. P. & P. 25p

RIVERSDALE
ELECTRONICS

Mail Order Dept. E5/73,
P.O. Box 470,
Manchester MOO 41117
SEND 25p FOR
COMPLETE CATALOGUE

ALL OUR MERCHANDISE IS FULLY GUARANTEED

ZIGGY'S 2001
ELECTRONICS Co. Ltd.

RARE BARGAINS
SPECS. MULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.

3 amps a.c./d.c. Voltages
AC3 to 900V d.c. 0-6 to 1200V.
Resistance 500 ohms -20-200-
2,000k f) . Transmission level
-10 to + 12dB. This high
quality instrument has diode
protection. Complete with
test leads, batteries, etc.
PRICE LB plus 25p post, etc.

MULTIMETER 4312. Similar to above but
special features include 6 amp current range
and instrument is housed in metal case with
carrying handle, (Illustrated leaflet sent on
request.) ONLY £8.50 plus 25p P. & P.
E AGLE LT700 TRANS., LT44 TRANS.
Our price 31p each, postage 6p.
ARE YOU HUMBLE ABOUT YOUR 
RUMBLE? SP25 drive wheels, 65p plus Sp
P. & P. MP60 drive wheels, 65p plus 5p P. & P.
SUBMINIATURE TOGGLE SWITCHES
-very useful, very small. SO., 25p, DP/ST, 33p;
DP/DT, 45p. Postage Sp each, over 10, postfree.
SUBMINIATURE MAINS TRANSFOR-
MERS. Eagle MT6, 6-0-6, 100 M/A, B0p,
Postage 10p. MT 12, 12-0-12, 50 M/A, 80p,
postage 10p.
MINIATURE TYPE MAINS TRANS-
FORMERS. Eagle Type MT280, 6-0-6
280 M/A, E120; MT I50, 12-0-12, 150M/A,
L1.20, MT I 00, 24-0-24, 100 M/A, LI.20. R/S
types, 13V, 0.5 amp, C. Tapped, LI .06, 16.3V,
0.3 amp, C.T., £1.06. Postage 15p on minia-
ture size.
DIAMOND STYLI FOR SONOTONE
9TAHC, LP/78, 65p plus 5p P. & P. LP/LP,
95p plus Sp P. & P.
FOR SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 2001
E LECTRONICS CO. LTD., DEPT. P.E.3,
34 MABLET STREET, LONDON, E.9.
N.B.-After I so April please add 10% for VAT-
lorry.

ELECTRONIC BARGAINS

COMPAKS
Manufacturers' fall -outs which include functional
and part -functional units. Ideal for learning
and experimenting.
PAK I 13 mixed 7400 series 6&p
PAK 2 10 uniiunction TIS43 33p
PAK 3 6 S.C.R.'s 55p
PAK 4 50 silicon and germanium NPN

and PNP transistors 55p

Valve Equivalent Book
Transistor Equivalent Book
List over 3,000 equivalents

40p
40p

ACOUSTIC WADDING
Bonded Acrylic Fibre lie thick. Per square
yard 50p
VYNIAR SPEAKER CLOTH
Black-Black and Silver-Black and Gold

Sites:
18in x 25in 60p
36in x 25in 11.10
36in x 50in 1210
Send S.A.E. for samples

SOLDERING IRONS
Retail Price Our Price

Antes CCN240 L1.98 LI .58
Annex CN240 [1.87 L1.49
Annex X25 L1.92 L1,54

FERRANTI RADIO CHIP
ZN414 Ll 23

AMPLIFIER MODULE
5 watt, 9 volt supply, 4, 8 or 16 O speaker, 0.30

Fully G d. Mail order only.
P. & P. 13p. Cheque or PIO to:

T. F. 3. ELECTRONICS
25 EASTBURY COURT

LEMSFORD ROAD
ST. ALBANS. HERTS.

4 -STATION INTERCOMei

I --

Su. %

58,......,_1

£725
communica

with this
(1 master and

desk or wall
to Sobs and

Business, Sur-
Operates

Solve your
lion problems

4 -Station Transistor Intercom system
3 SOIL ill de -luxe plastic cabinets for
mounting. Cal lft elk listen from Master
Sobs to Master. Ideally suitable for
gery, Schools, Hospital, Office and Home.
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 56ft. and
other accessories. P. & I'. 40p.

MAINS INTERCOM (new model)
Na batteries-no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/o switch and volume control with lock system.ff
Price 214-40. P. & P. 55p extra.

INTERCOM/BABY ALARM
-1,-,

-..ft.,,;:fim`'__-

---
---7

14'35
Same as 4 -Station Intereoni for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 661). connecting wire.
Battery 14p. P. & P. 25p.

.....,..im 7ionsistarrELEMMAARIFIER

%11100e tr £2 99
7 bueiyess

boost
n effi-

ciency with this incredible De -Lure TelephoneAmpli-
ger. Take down long telephone messages or converse
without holding the handset. A useful office aid. Orif
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded it not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE,/5)
189 KENSINGTON HIGH STREET, LONDON, W.8
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BRAND NEW SEMICONDUCTORS & COMPONENTS RETURN OF POST
GUARANTEED WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS IN THIS MAGAZINE SERVICE

0-33 4 0,00 0.35 11i Y31 0.40 110 X
37
:to 0.25TRANSISTORS 2 N3439

:2N 3439 0.40 A F239 0.41 ItCY:12 0.60 IlFX
8( ,.. 0.80 31.11- 003 9F240 0.72 lit:Y33 0.25 BF X44 0-304_52109 6 28.49 5-. 3

117,. 174 1.40 28. 531111 0.20 316138 1.85 . Y34 0.35 BFX63 2.48
2N 176 0-75 21. 339 I 0.20 316139 1.42 Akr1,22809 00:5454 111'1(31 0-40 13FX118 0.30
11.174 0.75 25133919 022 3N 140 0.92 A 5' Y42 075 BC139 0.05 BFX 84 0-24
21.335 0.75 7513392 0.13 316141 0.81 90211 0.55 (81 40 0.50 B FX113 0.30
21.33! 0.95 2163393 612 316142 0.58 AL102 0.75 18142 0.15 BFXO 0-25
216376 1.00 2163394 612 316143 0.75 A L103 0-70 ItCY43 0.15 111,X87 627
2513114 063 2163402 0.17 351132 0.92 98126 0-30 BC V39 0.21 110 X 88 0.25
"N3989 640 2163403 0-19 316153 0-81 A81(27 6313 B0.21 FX 89 0-45
2N404 623 2163404 0.24 316154 0-84 ASY28 0-28 11'1(C''':.6_0 0.66 IIFY10 0.35
2 N 436 0.75 "N3405 627 316159 1-17 ABY29 0.30 BC 1 6, 0-94 BEY II 0.45
11.41.1.4 0.75 2163414 010 316200 2-49 98150 0-20 13(11.7(1 017 BFYI7 0.90

TTL. LOGIC I.C. NEW PRICES
1-14 25+ 1 24 2.',+ 1 14 25+
Op OP to OP Op Op

8517400 0.20 618 016 7427 0.43 0-42 8167472 0.36 0-25
816740! 0-20 0.18 01.7430 0.20 0.18 9167473 0.40 0.34
16167402 0.20 0.18 8 N 7432 042 0.40 8147474 040 0.34
8517403 0.20 018 0167437 0-52 0.45 0167473 0.55 0.47
8517404 0.22 0-18 916743/1 0.52 0.45 9,1..7476 0.44 0.39
8167403 0.22 0-18 8167440 0.20 (I-18 08480 0.75 0.70
887406 0-56 0.48 85174419N 0.75 0-72 01.7481 1.25 1.07
8517407 0-56 0.48 8147442 0.79 0-83 8817482 007 0.61
8147408 0.20 0.18 8517445 1-85 1.70 8517483 1-00 0-82
8147409 0.20 0.18 4167440 260 140 8147484 0-95 0-85
851. 7410 0.20 0.18 8167447 1-30 1-20 9167485 2.50 2-30
8517411 0.22 0-20 887449 1-04 0-92 8167486 0-45 640
8517412 0-42 0.36 91.7430 0-20 0-18 0167490 0.75 0.70
8517413 0-30 0.27 81.7451 0.20 0.18 857491 1-00 0-85
8167416 0.30 0.40 SN7453 620 0-18 "74°2 0-75 0-708167417 0.30 0.40

SN-4 - 4 0.20 0-18
8147493 0.75 0.70

81674.41 0-20 0.18 ' ' ' . 8167494 0.85 0.80
8N74-/3 0.52 0-45 8N7460 0.20 0-18 8167493 0.80 0.74
01674,3 0.48 0.42 8167470 0-80 0.26 'MC7498 1.00 0-90

28.4579 0-80 21./1413 040 .80133 0.35 11311, I 0-20 BFY18 0.35
118.491 025 2N34111 615 1,M7411'16 A01.i.1/ 6708221 0.55 8(1172 0-13 80119 0.35
21.394 0-213 2163417 621 9(1103 1.25 (1(1187 3.47 BFY20 0.50
216591 634 21.3379 1-25 L74 IC 11(1107 044 11E188 2.40 BFY-29 0.40
216690 0.16 "N3571 142 (T03( 640 BC108 0.13 181189 0.80 BFY37 0-20
2:4697 0-15 2 N 3572 697 40050 0.55 11(1109 0-14 11C210 0-35 BFY41 0-43
2N6914 0.25 28:3702 0.10 40251 0.81 BC] 13 0-18 I 1(111 0.50 110Y43 0-65
21661>0 629 1163703 610 40309 0.30

(((1114 012 81115 0-75 B01(30 0-19
l(113 0.15 1111116 0.75 131,1(31 0-182 N 706 0.10 2 N 3704 0.10 40310 0.5021.7069 0.12 1163703 0.10 40313 042 B(1116 0-15 111)121 0-75 BOYS' 010

21.7(18 0-15 2183706 0-00 40316 650 (((11169 0.18 111)123 0-82 BFY33 0-15
11.7 o9 0.40 2163707 040 40318 ON RCM 0.21 11D124 0-130 BFY36 0.34
11.711 0.50 2163708 0.07 4032./

8. 0- 92
B(1118 0.11 111)130 0.57 BFY64 0.41271. 6 '221 '83709 0-09 406(1 6.4-6 11(1119 0.27 1113131 0.40 13FY73 0.403
1112121 0.23 1313132 0.50 110Y76 0222N11. 3 0-30 2N3710 0-09 4036 1 0.4811.2,, 650 2163711 0-09 40362 0-50 BC123 0-29 11D133 0.48 B0Y77 0.24

._.1.111 0.55 11163717 01.5 40363 0.88 11C105 0.15 1111136 0.49 110Y78 0-36

.2N 914 0-22 2163713 1-31. 40389 048 1101.6 0.20 111)137 0.55 130Y90 0-55
0-20 2N37I4 115 40394 056 11(1132 0-30 (11)138 0.63 BRY39 0-2921.';.

11.1111 0-50 2163713 1.23 40406 040 11)134 0.11 1113139 0.71 80X19 0.13
11.11111 0.20 2163716 1-80 40407 040 11C135 0-11 1115140 0-23 88X20 0-12ilp
2N 930 620 2163773 2-40 40408 0.50 11(1136 0.15 1( 1)110 1-25 118X21 620

3'67 1(1137 0-15 ISDY11 1.50 118X26 0-34

maSll value
SUB -MIN. ELECTROLYTICS

. only 6p each

SILICON RECTIFIERS
pu.

511 1011 2011 4011 1400 SOO 1000 1200
12 1 1p 122 15p 20p39152 17p 202 220 25p 27p 809 35p5, 260 800 8610 350(09 30p 350 40p 47p SOP 66p 75p,,-,,88p 45p 48p65P 75P 13793.-A 70p 80p 90p 21.00 21.40 21.70 22.75

i e,,,, .1 3 a no art. ttlaxt 9. entxto.4.1at i..r4.--) 'n '

::N 1'1.8.; 40409 055Only a (00 !*,,,,3Z 40410 0-53 BC138 0-24 BDY 17 1.50 B8X27 0-34

our A ocks can 253790 212 40414
8

3.55
11C141 0.39 111)119 1-97 B8X.29 0-47

e ta.Ple ,d 2N.37" .- '8' 40411 2.25
11C140 0.84 13DY18 1.75 B8X28 0.25

&24he shoU II Iturr 164 791 2-vo 4043 1.44
BC1-1-, BDY20 0-80 B8X30 0.68

2163792 260 11C143 0.21 BD138 0.55 1(8X30 0-78404671 0.6921.101(11 0.30 2163794 0-12 lil '144 0.24 1( 1)160 0-65 1(8X60 0-54404684 0.44216 109 I 0-82 2163819 0.35 19 '14: 0-21 BDY6I 0-57 B8 X61 0.4240600 0.69 .2 N 1131 025 2N3820 648 40601 0.87 1 2 011 13DY6-' 0.52 BS X76 015
914. 041 35 - -02N1132 0.25 2573823 002 I"- -1 I '1 I - 0 23 BO X77 0-2040602 0462N 11.4 1.57 2N3824 0-75 111 .149 0.13 BPI 17 0.43 BEIX78 0-2540603 0-582 N 1302 0.16 2N 3826 063 /W133 0-18 B1,110 0.58 1.18W70 028

2 N 1303 0.16 2N 3834 616 40604 0.56 ,,,,,:,. 9.19 110121 0-25 BSY24 0:2040636 1.10 ii, -,j,-418442N 1304 0-20 2N 3834A 0.10 0.14 110123 0.27 B8Y23 015
2N 1303 625 2N3833 616 40673 0-70 - ---.7 1 111.'123 0-25 B8Y26 0.20ISCI.0 15 3Al 685.2 N 1306 622 2 1.30 33.4 618 I1C1:59 614 1St 127 627 138127 0.150C113 046 .2N 13117 0-22 2N 3850 618 I kr 687 1101w_ 0-20 1381./8 0.15,AC113 046 .11  A . 11F1..53 0.29 80138 0-1571.1300 025 21638369 610 1C167B 0 13
2511309 0-25 2573838 610 4C117 0.20

AC121 0.13
BC16811 0.11 1(0134 0-16 138139 0.15

25/1483 0-90 2163838.0 610 AC126 0.25
1C168C 0-11 131. 148 623 BSY31 0.25

2511307 064 2N3039 0-18 111)18911 613 110139 0-27 118132 0.254C127 0-2521.1(113 049 '2573859A 618 .., 'k> -l;;( oi n on 8C169C 0.13 1(F160 0.23 B8133 0.25
2N 1631 0-38 2163060 6113 --'-'' "*". BC170 0-11 80161 641 138154 0-50AC141 K 0-302 N 1037 0-38 2163864 685 1C171 0.13 13E163 0-20 138136 0-79
2 N 1636 0.32 2163877 0.25

9(14_K 0.25
AC15 1 V 0-14

13C172 0.11 80166 0.31 B8165 0-15
21.1671 1-25 2513977A 0.26 ,,1.-,2%. 0.17 BC18o 0.10 80167 0.21 88178 040
21.1791 1-46 2163878 1-00 J.)3 0-22

BC182L 0-10 110173 0.22 B8Y79 040
'2N 1702 2431 251,3979 1.48 AC133K 0.25

BC183 0-09 80177 629 B8Y790 0.45
2N 1711 623 253900 620 ACI34 0-20

BC183L 0.09 BF 178 0-35 10:Y95A 0-09
2 N 1993 0-37 2N 39009 621 A , , 7g n na BC184 0.11 BFI79 0-43 111104 1.422N2102 0.30 2163901 0.82 :- ' - ...".. 184L 0.11 B0180 0.35 11E105 2.25
21.2147 0-70 2163903 0-22

4171761 0-20
AC187 K 620 1'1(486 0.25 110181 0.34 c Hi 0-53

7N 2 I 48 0.80 2N3904 0:22 AC1A3K 0-26
IL 87 0.25 B 019" 0-40 (8407 0.18

21.211(2 0-40 2513905 621 Acy17 0.30 BC204 0.11 110183 0.40 0404 615
25/21929 640 2163906 0-22 110205 0.10 110184 0-17 C423 0-36AC 0.25 11(2206 0.11 B0103 0-26 C426 0.252N2193 0-40 2144936 0-40 Acy19
2 N2193.9 0-42 2164037 0-35 0.25 13"20- 040 110194 0.14 C4728 0.25ACY20 0.20 BC205'2N2194 0-27 2N4038 612 0-09 110193 0-16 C444 0.26ACY2 I 0.202 N 21949 630 2N4059 609 ...,, , , n . BCC011 0.30 B0196 0.15 040N 3 0.62
2N2195 0.37 2N4060 0.11 -A(2.- y;...- '6:21 LIC2_12K 0.10 BF19. 7 615 G ET I II 0.45
2 N2195A 0-18 2N4061 041 9C030 0-42

13(5212L 0.12 1101914 0.18 GET113 0.25
2k12218.4 618 2N4062 0.11 13C214L 0.14 110.1,99 618 C ET114 0-20ACY39 0-552N2219 0.20 2164302 0-25 105236ACY40 0.20 0-16 BF -00 0 40 GET11.5 0.50
25/2219A 620 2N4303 682 ACY41 0.20

18123011C237

0-00 1102242 0.14 GETI19 0.35
21.2220 0.20 2N4913 0-80009 110225.1 019 0 ET 120 0.40ACY44 0.3128(2221 0,20 2N4914 687 AD136V 0.96

11(5239 0.09 110237 0-22 GET533 0.20
21.27219 0-22 2164913 695 11 .251 0-22 110238 0-22 GET336 0.200.5021.2222 0-20 2N4916 620 11(1352 0.18 110244 0.16
2162222.9 0-32 2514917 0-17

CET538 0.20AD141 0-55 110:ig 3 0.23 110245 048 ' 5411142 0030 0-09 liF246 0-43 11 ET873 0.12N2366 0-11 21649(8 650 A D 143 645 16(225725only).2S2369 0.05 2N4919 043 009 B0247 0-49 GET880 0.30
9C1499 0.66 ,,rn 043 BE254 0.18 GET883 0.2089 >600 045 2N4920 0.60 91:0149V 1-262N2646 0-50 2N4021 0.50 li(L5-26.1 0.20 110255 0.17 GET887 0.20ADI30 0-63 Reo602142647 1.20 2814922 045 0'18 "0237 0'47 GET890 0-2240211 1-502N2711 042 2N4923 0.60 1112726.3 023 1102.58 0-53
A D212 1-75 GET893 1)252N2712 0.12 2N 4926 0.90 BC300 0.42 115'239 05540106 0.27 MA8001 0-162N213 617 2N4927 1.00 11C301 0-34 110261 0.23
A F109 R 0.40 B(.30,2N2714 0.17 2N4928 180 _ 0.27 110264 1.45 MA8002 0.47
AF114 0.252N2904 048 2N4929 2.23 11603 0.54 B0270 0-21 MA8003 0.4710113 0.252N2904.4 0-25 2514930 2-25 BC304 0.43 B097! 0.2140110 0.252N2005 0-28 2164931 2-7011C307 0.10 80272 0.49
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DIODES & RECTIFIERS
157344 10p ' .4 A119 7p BA X16 120 08T3/4 2202

-7p 99129 15p BA Y 18 1702 172,11,:f I!
7p 94213 122 8A131 7p 0-910 202;,,,'Ind.,--

20p .49215 122 89138 25p 099 109*---" kAZ 17 102 1(1100 15p 0947 82
18113 16; 119100 152 81 103 220 0970 72
18120 i2p 11 A 102 25p BY 122 470 0973 102

01 H p BA 110 25p BY 124 15p 0979 70MI' -10130 80 BA! 14 15p BYI20 15p 0981 SP
18131 102 BA115 7p BY 127 172 0982 102
18132 12p 8A141 170 B1184 57p 0990 72

18920 7p 139142 17p BY X 10 222 0991 7p
BA 144 122 IIY210 352 0495 7p

18922
Op BA 143 17p ISY21 I 322 092000 7p

1893 12P it A134 122 BYZ 12 302 09202 10p, ,,,
"--. sp It AX 13 5p 131,213 23p T1V307 502

VEROBOARD
0.15 0.1

Matrix Matrix , ,.
."- . - " ' lop 25P

1 X 310,  ,., 27p 279
27P 270'-'` '"' '-'''"31 x 5In 82p 319
82p5, x 17i," (P.W") r ..

;ero 1",08 Ohnr of 3 0 aaP
' "° ti'C Ger 452

In ' tic lion MOIR 0.1 and 0-15P- - ' 'mat He) at 58P.

POTENTIOMETERS
Carbern:
Log. or Lin., less switch, 16p.
4-4,14. or Lin.. with 'twitch. 276
Wire -wound Polo (3W/. sap.
Tx in Ganged Stereo Pot,, Log. or

1.111., 43p

PRESETS (CARBON)
o I W at t 132 N' E RT ICA L
0 '2 Watt 132 OR
o 3 W at t 712 HORIZONTAL

OPTOELECTRONICS SLIDE POTENTIOMETERS
58011n, TRACK

SI NGL E GANGED. LOG or IAN
18 to IM. 40p each.

TWIN (LANGER. LOG or LIN
II, to 5900. 1101) 4'9,11

MIN ITRON 3013F 7 -SEGMENT
INDICATOR (16 PIN DILI moo

May he driven by I4N7447

TH, 209 LIGHT .EMITTING
DIODE. Made by TEX As 1 N8T.
(RedL 359

WIRE -WOUND RESISTORS
2.5 watt 3% (up to 270 ohms

7p.
5 watt 3% (up to 8.2k 0 oni A 89.
10 watt 5% (up to .600 only).

B9900 FHOTORESISTO R 382

SCORPIO ignition kit 610 + 509
P. & P.

'  0260 our price 12 only !TAD 100 + CET -470(': nor iiia110'0,

WRITE FOR NEW CATALOGUE
PRICE 15p
We stock

,

the full range of motorola consumer I.C. s

R.C.A. Cosmos
+

'signetics popular IC s.

ALL PRICES EXCLUSIVE OF VAT

.19!!,2N2905A 628 2163172 0-12 BC307A 0-10 B F.273 0-1540118 0-502N-2906 618 2163174 0-22 (((2307 1.1 0-10 BF274 0.17
AF121 0-222 N 2908A 623 2N5175 628 BC308 0-09 110437 058 -SCORPIO"40124 6242N2907 0.23 2N5I76 042 BC308A 0-09 110458 0.65 IGNITION40125 0.20 [Hymn 0.09 Bk'439 0-652 N 2907A 0.26 2N3243 0.43 AF126 0-20 11609 0.10 130821 1.752N2913 0-75 2N3190 0-92 40127 0.202N-2923 012 2513101 0-98 11C3099 0.10 111(821A 2.30 Complete Kit00139 0.382 N 2924 612 2N3192 1.24 BC30913 0-10 130828 0.74 110-00AF170 0.252N2925 012 2513193 1-01 BC313 0.30 110861 627
40172 0.252 N 2926 BC327 0-24 B51398 0.00 P. & P. 5092N3194 110 AF178 0.55I I reen 0.10 , BC3o8 0.22 B FW 10 0-61 (to truction19- 1. 90179 0.65 661 --'Yellow 0-10 -14`' ' 46 BC337 0.19 BFWI 1

Orange 0-10 275245 043 90180 0.50 13C338 619 BFX 13 6 leaflet
2163053 681 2165457 040 AF186 0-40 BCY30 0.35 BFX29 630 included)
Post & Packing 13p per order. Europe 2.5p. Co llllll onwealth (Air) 652 (M IN.) Matching
trans(stor. only) 132 extra per palr. Prices subject to availability of stock.

Tel. 01-452 0161/2/3 A. MARSHALL & SON VISITORS WELCOME
9Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N .W.2 HrS. 95.30-5. SatMon..
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UNISOUND FOR THE NEW SOUND

UNISOUND MODULES ONLY Ell -95 t 50p. p. & p.
For the man who wants to design his own
stereo-here's your chance to start, with
Unisound-pre-amp, power amplifier and
control panel. No soldering-just simply
screw together. 4 watts per channel Into
8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is
high efficiency I.C. monolithic
power chips which ensure
very low distortion at
all power levels
over the audio
spectrum.

AT

22612
INC.
VAT

It's the RT-VC system that screws together to save you pounds! Unisound
comprises two superb speakers and an amplifier/record deck plinth-ail
beautifully finished in simulated teak. The stereo amplifier (4 watts per channel
into 8 ohms) is based on the famous Mullard Unilex system brought up-to-date
by RTVC using intergrated circuits. Turntable is the proven Garrard 2025TC
complete with stereo cartridge and tinted acrylic cover. Speakers are big EMI
Twin -cone units all ready for mounting in their elegant cabinets, which simply
need screwing and gtueing together. Easy step-by-step instructions. E2612
complete plus L1.40 packing 4- El 40 post. Diamond Stylus £1 -25 extra.
Stereo headphones with adaptor £4 extra. Send for leaflet.

AN RTVC EXCLUSIVE DESIGN

THE TOURIST
PB CAR RADIO KIT

AN INCREDIBLE BUY

ONLY FROM R C
The Tourist PB is suitable for 12 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. It Is permeability tuned and
sturdily constructed. Output Is a full 2.5 watts into an 8ohms speaker. But the Tourist
PB will operate into any loudspeaker from 8 to 15 ohms.
Apart from the output stage, which is an intergrated circuit, the only other electronic
components that need soldering are some capacitors, resistors, etc. The kit includes
a pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before
despatch. As well as electronic components this kit also contains 2 diamond -spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an illumina-
ted tuning scale. Chassis size is: 7" wide, 2" high and 44-;" deep.

If you can solde
on printed circuit board

you can build this push-buttoi
car radio kit. It's simple-jus
follow the step-by-step instructions

£7.70 1
inc.vati

 Circuit diagram and
comprehensive instructions
50p free with parts.

 Fully retractable lockable car aerial £1.25
post paid.

PRICE ONLY £7.70 p. and p. 55p
Speaker with baffle and fixing strips £1-50.
25 p. & p., post free if bought with the kit.
Send for leaflet.

RELIANT Mk IV A GOOD QUALITY AMPLIFIER -12 Watts
£10.50 (inc. VAT). 20 Watts El3 -50 (inc. VAT)

*5 Electrically Mixed inputs. *3 Individual Mixing controls. *Separate bass and treble
controls common to all 5 inputs. *Mixer employing F.E.T. (Field Effect Transistors).
*Solid State Circuitry. *Attractive Styling INPUTS 1. Crystal Mic or Guitar 9mV. 2.
Moving coil Mic. or Guitar 8mV Inputs. 3,4 & 5
are suitable for a wide range of medium output
equipment (Gram. Tuner, Monitor, Organ, etc.)
All 250mV sensitivity. Power output: 12/20 watts
into 8 ohms. Size approx. 121 x 6 x 3# ins.

12W
Y.ohms only

slon

'ow
415 ohms
version

210.50 6ousppl

£13.50 P"

SOUND50 50 WATT AMPLIFIER. Output Power: 45 watts
R.M.S. (Sine Wave) Frequency Response 3dB

points 30Hz and 18KHz. Total Distortion: less than 2% at rated output.
Signal to noise ratio: better than 60dB. Bass Control
Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV Into 470K. Each pair
of inputs conrotiled by separate volume control.
2 inputs at 200mV into 470K. Size: ,21 35
193- x 10f x Bins. Amplifier £33.35 plus 4.a
L1.50 p. and p. (inc. VAT)

PE TAPE LINK
CONSTRUCTORS
Suitable 3 speed taps
deck, less heads. Cater:
up to Tins. spools. Unusei
but store soiled ZE
hence no war-
ranty. plus

£1 p & p
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* Denotes VAT has been absorbed in the
price without increase on VISCOUNT
audio systems.

VISCOUNT III
UDIO STILL ONVE

14 + 14w. r.m.s. 40Hz to 40kHz ± 3dB. Total distortion at 10w. at 1kHz - 0 1%.
This is real value for money! We have designed 2 systems and the heart of
them both is the Viscount III amplifier. A unit of great eye appeal with teak
finished cabinet. FET's (Field effect, transistors) are incorporated on the input
stages, just like top priced units. FET's give you more of the signal you want
and almost none of the hiss you don't. Both units have output sockets for
headphones and tape recorder.
For both systems we have chosen the famous Garrard SP25 Mk. III deck,
with fitted magnetic cartridge, which comes complete with simulated teak
plinth and tinted acrylic cover.
The exclusive Duo loudspeaker systems are incomparable for quality within
their price range. Large speakers in extremely substantial cabinets. There's a

choice of the Duo II's for the smaller room or the big Duo
III's for real bass response.

RADIO
I Veil

PRICES: SYSTEM I
Viscount 111 R 101 amplifier L24:20 + CI p & p
2 Duo Type II speakers CI540 + L2:20 p & p
Garrard SP25 Mk.III with
MAG. cartridge plinth & cover C25:00 + CI :75 p & p

total L64.60

Available complete for only £52* £3'50 p & p

PRICES: SYSTEM 2
Vicount R 101 amplifier C24:20 + CI p & p
2 Duo Type III speakers C35:20 + L3.30 p & p
Garrard SP25 Mk. III with
MAG. cartridge plinth & cover C25:00 + [1.75 p &

total L84:40

Available complete for £69* + £4 p & p

z

SPEAKERS: Duo Type II Size approx. 17in. 6iin. Drive unit 13in. x 8in. with parasitic
tweeter. Max. power 10 watts ohms. Simulated Teak cabinet. £1540 a pair (inc. VAT), £.3.30 p. and p.
Duo Type III Size approx. 234in. x 114in. x 94in, Drive unit 13Iin. 84in. with H.F. speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20KHz. Teak veneer cabinet.
SPECIFICATION R101: 14 watts per channel into 3 to 4 ohms (suitable 3-15 ohms.) Total distortion io
10W 1kHz 0-1%. P.U.1 (for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges)
4mV ci. 1kHz into 47K equalised within idB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full
power). Tape out facilities: headphone socket, power out 250mW per channel. Signal-to-noise ratio:
(all controls at max.)-P.U.I. and radio - 65dB, P.U.2 - 58dB. Cross talk better than - 35dB on all
inputs. Size approx. 131in. 9in. 31in. Send S.A.E. for fully illustrated brochure. 12 month's
written guarantee.

ONLY FROM US
TIMES OF OPENING: Acton-Mon.-Sat. 9.30-5.
Closed all day Wed.
Edgware Rd.-Mon.-Sat. 9.30-5. Closed all day Thurs
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Would you spend

an hour a day

to earn more money

in Electronics -

Television -Radio?
If you're willing to give up one hour or

more a day we can help you get into the
lucrative growth industries of electronics,
television, radio.

And if you're already in, we can help
you get on!

With our know-how and wide experience
in teaching, plus your determination to
study, we can turn your interest into the
technical knowledge you need for success.
Once you've got the qualifications you
need, you'll be in a good position to take
full advantage of the opportunities which
exist today in all fields of electronics-in
television (colour and black/white) and in
radio. (We teach you the theory and
practice of valve and transistor portable
circuits while you build your own 5 valve
receiver, transistor portable and high grade
test instruments.)

With ICS you study at home-at your
own pace, when you choose, in the time
you've got available. Your ICS tutors will
give you all the help and encouragement
you need to pass any exams you want to
take.

Don't waste another day. Take your first
step now towards a better paid, more
assured future. Send for your FREE
Careers Guide today.

key to the dosof
opportunity

Tick or state subject of interest and post to:

'
International Correspondence Schools
Dept. 230H, lntertext House, Stewarts Road
London SW8 4U)

Subject of interest

I Society of Engineers Graduateship
(Electrical Engineering)
C & G Telecommunications Technicians
Certificates

E C & GElectrical Installation Work
I C & G Certificate in Technical

Communication Techniques

'-'
MPT General Certificate in Radio

I Telegraphy
7 Audio, Radio & TV Engineering 8

I Servicing
Electronic Engineering, Maintenance,

'-' Engineering systems, Instrumentation &
Control systems

I E Computer Engineering and Technology
I ICI Electrical Engineering, Installations,

Contracting, Appliances
Self -build radio courses

Name

IAddress

Occupation Age

I Accredited by the Council for the Accreditation 1

of Correspondence Colleges

BELLING LEE INSULATED TERMINALS. Red or
Black. 5 amp ilia, 10p pair. p.p. :lip
BERCOSTAT WIREWOUND RHEOSTAT. 50 vo It,
600 0, 23 watts, tin dia. 25P, P.P. 71V -

FINNED ALUMINIUM HEATSINK. 9in x 11in.
Ready drilled. 80P. p.p. 61P
SUB -MIN. CROC. CLIPS. Red or Black. insulated 4p.
Min. quantity, 6, p.p. 31p.
GARRARD MAG. TAPE DECKS: I li.p.s., 50y,
solenoid operated brakes, etc. Mains voltage
motors 8740 each, p.p. 81.23.
41in PLANNAIR FANS. Complete, capacitor, ex
equip. 2.000 r.p.in. 8340, p.p. 40p.

ELECTRIC MOTORS, HOOVER OR CROMPTON
PARKINSON. 230V. Single phase a.,'.

h.p.. 1.440 r.p.m.. 13715, Plb Li.
1 h.p., 1,423 r.p.m. or 2.000 r.p.m., 28.75.

p.p. £123.
h.P.. 1,440 r.p.iii., 1245, P.P. 751..

AUDIO CONNECTORS
3 pin Din Plug . 13p e5.11.
5 pin Din Plug A type, 11 type 132 ..

2 pin Din Speaker Plug/Socket 102
3 pin Din Line Socket 13p ,.

3.5rtirn Jack Plug Screened .. 10p
Standard Jack Plug 10p ..
Screened Standard Jack Plugs 15p ..

Stereo Jack Plug . 18p
Screened Stereo Jack -Plug .. 18p

Phone Plugs: Red or Black 3p each.

P.p. on above Berns 31p.

MAINS NEONS
Red or Green. Size: lin x X I im 152. PP. 31P
LEVER ACTION P.0.1000 TYPE SWITCHES
Lock 4 -pole changeover, 15P, PP. 31P egolP
Leek 2 -pole changeover, 10p, p.p. 31. Ex equip.

AUDIO LEADS
Screened Phono Leads 46iti long, 115p.

3.5min JACK/3.3,1m JACK 711 gin long, 40p.
5 -Pin Din A Type, 3 -PIN A TYPE. Approx. Ott
long, 70p.
P.p. on above Reins 31p.

MITLLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500µF 64V, 7,100pF 40V. 50p each.
20,000 30V, 25.000 23V. 35,000 15V, 30p each.
P.P. 16p.
WILLARD FULLWAVE RECTIFIERS
6.48V, 15 amp.75p, p.p. 10p.

BELLING LEE 1.5 amp in -line rubber CO,,i
interference suppressor, 250, p.p. 8p.

RUBBER 3 PINS AMP NON -REVERSIBLE CABLE
C.DNNECTORS, 20p, p.p. 31p.
SOLENOIDS 12 VOLT PULL ACTION
2in X lin x }in, 40p, p.p. 13p.

40 REED SWITCHES WITH MAGNETS. Operated
be 10 push buttons 10in X fin in, 50P. PP.

SIEMENS ;MINIATURE: RELAY. Four pole
changeover dust cos-er/base 48V, 2300, 60p, p.p. 5p
new.

ORISON MKS MIDGET POWER RELAY. 12V il.c.
Double pole changeover. New, 70p, p.p. 5p.

STC MINIATURE RELAY 280 0, Perspex cover,
Two pole changeover 6-I5V new, 35p, p.p. Zip.

OARDNER'S POTTED TRANSFORMER, ;0-230V.
Input: 18V 300m/n, 30V 130m/a, Or 230m/a output.
Size: 3in X 211n x 21in, 11, p.p. 20p. Ex equip.
tested.

TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, it section ball
jointed base, 28P. P.P. OP new.
MILLARD 4 DM 180 INDICATORS in plastic
holder/cover, ex equip., size approx. lfin x Ijin x
Lin, MP. P.P. 81,
PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 230 m/A el.c. Output
240V a.c. 11, p.p. 20p. Ex equip.

WIRING CABLE
Size: 1020. Various colours. 350yd, 80p, P.1'. 213p.

TOGGLE SWITCHES. Double throw. Double pole.
Ex equip, new comlit ion, 759 doz., p.p. 13p.

TOGGLE SWITCHES. Single pole. double throw.
Ex equip., new condi( ion, SOP dux- P.P. 13P 

PAINTON PLUG SOCKETS. Type 139 series.
Working voltage 350V a.c./d.c. current, max. 3 amp
a.c./d.c. 7 pin plug and socket, 605, p.p. fip. 13 pin
plug and socket, 81, p.p. 6p. 31 WAY PLUG AND
SOCK ET, 1150, p.p. 6p.

('AStt WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED
3 Shenley Road
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel.: 01-953 6009

LOUDSPEAKER

BARGAINS

Fane Pop 100W, IS', 8/15 ohm
Fane Pop 60W, 15', 8/15 ohm
Fane Pop 50W, 12',8/15 ohm
Fane Pop 25/2 25, 8/15 ohm
Fane Pop 15 12' 15W, 8/15 ohm
Fane 122/I0a or 122/12
Fane Crescendo 15', 8 or 15 ohm
Fane Crescendo 12', 8 or 15 ohm
Fane 8' d/cone 8081, 8 or 15 ohm
Pane B' d/cone, roll suer. 807T,

8 or 15 ohm
Baker Group 25, 3, 8 or 15 ohm
Baker Group 35, 3, 8 or 15 ohm
Baker De Luxe 12' d/cone
Baker Maio,
EMI 13' 8', 3, 8 or 15 ohm
EMI 13' 8" type 150 d/cone. 3, 8 or

15 ohm
EMI 13' 8' type t/tw, 3, 8 or 15 ohm
EMI 13" 8" type 350, 8 ohm
EMI 6-5" 93850. 4 or 8 ohm
Elac 9' 5- 59RML09, 15 ohm
Elac 9' , 5" 59RMLL4, 8 ohm
Elac 64" d/cone 6RM220, 8 ohm
Elac 64" d/cone, roll surr. 6RMI71,

8 ohm
Elac 4' tweeter TW4, 8 or 15 ohm
Celestion PS8 for Unilex
Celestion MFL000 25W horn.

8 or 15 ohm
Elac 5' 3 ohm
Elac 7" 4', 3 or 8 ohm
Elac 8" 5"' 3, 8 or 15 ohm
Wharfedale Bronze 8 RS'DO
Wharfedale Super 8 RS;DD
Wharfedale Super 10 RS/DD
Goodman, BP. 8 or 15 ohm
Goodmans 10P, 8 or 15 ohm
Goodman, I 2P, 8 or IS ohm
Goodman, 15P. 8 or 15 ohm
Goodmans 18P, 8 or 15 ohm
Goodmans Twinaxiom 8
Goodman, Twinaxiom 10
Goodman, Agent 100
Eagle DT33 dome tweeter, 8 ohm
Eagle HT15 tweeter, 8 ohm
Eagle CTS tweeter, 8 ohm
Eagle MTIO tweeter
Eagle CTIO tweeter
Eagle Xovers CN23, 28, 216
Kef T27
Kef T15
Kef 13110
Kef 8200
Kef BL39
Kefko 2
Richard Allan IV d/cone, 3 or 15 ohm
Richard Allan 8', 3, 8 or 15 ohm
10" < 6', 3, 8 or 15 ohm
8- o V, 3 or 8 ohm
7" x 4', 3 or 8 ohm
3', 8 ohm or 80 ohm
24', 64 ohm
Speaker matching transformer,

3/8/15 ohm
Adastra Hiten 10", IOW, 8 or 15 ohm
Adastra Top 20 12", 25W, 8 or 15 ohm

[21.45
[12.26
[10.17
[5.94
[440
[9.90

[27.50
£24 20
[2.64

[116
[6.00
[7.50
[9.62
[7.50
[2.25

[2.58
[3.85
[8.25
[210
[2.53
[2.53
[2.59

[3.22
[11.1
[1.16

[10.45
[1.75
[1.52

1.93
[3.1 I
[5.50
[9.80
L3.130
[4.49

[11.55
L17.05
[29.70
[6 79
[7.61
L6 60
[4.95
[3.46
E121
[310
f1.92
LI I0
[4.67
£5.50
L6.16
L7.42

[10.72
[12.75

[210
[217
[1.92
[ 1 8
[1.38

65p
65p

LI 10
[2.80
[6.32

Stephen speaker kits and cabinets-send
for illustrated brochure and list of
recommended speakers.

Car stereo speakers-ask for leaflet.
PA/Disco amplifiers (carr. and ins. [1):

Baker 100W [46.00
Linear 30/40 L25 00
Linear 40/60 E30 00
Linear 80/100 [50.00

FREE with speaker orders over -"Hi-Fi Loud-
speaker Enclosures" book.

All units guaranteed new and perfect.
Prompt despatch.

Carriage and insurance 25p per speaker.
(Tweeters and Crossovers 15p each.)
All prices quoted inclusive of V.A.T.

WILMSLOW
AUDIO Dept. PE

SWAN WORKS, BANK

SQUARE, WILMSLOW

CHESHIRE SK9 1 HF
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BI-PREPAK
SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

.ik)

POST

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p
& PACKING 35p EACH

TELEPHONE DIALS
Standard Post Office type
Guaranteed in working order.

ONLY 25p
POST & PACKING 15p

TESTED AND GUARANTEED PAKS
B79 4 IN4007 Sil. Rec. diodes.

1,000 PIV I amp. plastic
Bel 10 Reed Switches, mixed types

large and small
999 200 Mixed Capacitors. Approx.

quantity, counted by weight
1.44 250 Mixed Resistors. Approx. en

quantity counted by weight
H7 40 VVirewound Resistors. Mixed

types and values
H9 2 OCP71 Light Sensitive

Photo Transistor SOp
H18 20 0C200/1/2/3 PNP Silicon

uncoded TO -5 can
H30 20 1 Watt Zener Diodes,

Mixed Voltages 6-8-43V sop
H35 100 Mixed Diodes. Germ. Gold

bonded, etc. Marked and
Unmarked

H38 30 Short lead Transstors,
NPN Silicon Planar types 50p

H39 10 Integrated circuits 6 gates 50p
BMC 962, 4 flip flops BMC 945

H40 20 p4Fp7N5iil/i?ico,2n .N69n6c,cre 116r13,.5 SOP

I-141 2 BD131/BD132 Cornplernen-
SODtary Plastic Transistors

UNMARKED UNTESTED PAKS
BI 50 1G.teirpmaAV amn jrFusistors 50p
866 150 Germanium Diodes

Min. glass type SOp

83 200 iTercatnIrtaynpuef:cNuPrN7PrZ;. SOP
Sil. and Germ.

B64 100 Silicon Diodes DO -7 glass lc,
equiv. to 0A200, 0A202 ..P

B86 100 iri:14°.sioadnedsIst19b1 min.
6 types 50p

Bell 50 Sil. Trans. NPN, PNP
equiv. to 0C20011 50p
2N706A, BSY95A, etc.

H6 40 250rnW. Zener Diodes 50pDO -7 Min. Glass Type
HIS 30 r;8H.tirnrrtiner,. sop7nA.zdvos

HI6 15 Experimenters' Pak of
Integrated Circuits. Data 50p
supplied

HI7 20 3 amp. Silicon Stud Recti-
fiers, mixed volts SOp

H2O 20 BY I 26/7 Type Silicon Recti-
tiers I amp. plastic. Mixed -P.
volts

H34 IS Power transistoivONP,
Germ. NPN Silicon TO -3

HAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn
any 0-ImA meter into a

linear and accurate rev.
counter for any car with
normal coil ignition system.

£1 each

vie

Itet

OVER

TRANSISTORS 0 0 0 0 0 0
IN STOCK 1 7

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Silicon planar plastic transis-
tors. Unmarked, untested,

UU/U factory clearance. A random
sampling showed these to be of remarkably
high quality.
Audio PNP, similar to ZTX500, 2N3702/3,
BCY70, etc.
Audio NPN, similar to ZTX300, 2N3708/9
BC 107/8/9, BC168/51, etc.
R.F. NPN and switching NPN Types also.
Please state type of transistor required when
ordering.
ALL AT 500 for E3, 1,000 for E5, 10,000 for E40

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon Alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN Silicon, similar ZTX300 range.
TYPE "H" PNP Silicon, similar ZTX500 range.

RELAYS FOR £1VARIOUS TYPES
P & P 25p

VALUE On orders of
ADDED £4 or over.
TO YOU See below:
Please read very carefully:
We will give a discount to customers who
send in an order for 01 or over. This
discount will be equal to the V.A.T. rate
current at this time. If your order does
amount to L4 or over, all you need to
send is the total cost of goods and postage
as stated in this advertisement. No
addition for V.A.T. is needed.
V.A.T. for orders under [4:
If the total cost of goods plus postage
and packing is less than C4, kindly
add 10% (10p in the E) to your
remittance. Incorrect amounts will
delay your order

A CROSS HATCH GENERATOR
FOR 13.50 !I

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
f3.50, post paid.
A MUST for Colour T.V. Alignment.

Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak P.I. Only SOp.
10p P & Pon this Pak.

BI-PRE-PAK LTD

FREE

40 watt
90 watt
Range 2

VCE Min. 40 HFE Min. 40
1-12 13-25 26-50

40 watt 30p 28p 26p
90 watt 3Sp 33p 309
Complementary pairs matched for gain at
3 amps. 10p extra per pair. Please state
NPN or PNP on order.

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

Plastic

Transistors
Power

in stock, more on way !

NOW IN TWO RANGES
These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed

Range I
VCE Min. 15 HFE Min. 15

1-12 13-25 26-50
20p 18p 16p
24p 22p 209

INTEGRATED CIRCUITS. We stock a
large range of I.C.s at very competitive prices
(from 10p each). These are all listed in our
FREE Catalogue, see coupon below.
METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
U.S.A.) measurements of length, area,
volume, liquid measure, weights. etc.
Pocket Size. 15p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each 1 Now new low
16 pin type at 169 each 1 profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I. Transistor Equivalents and
Substitutes: 40
This includes many thousands of British,
U.S.A.. European and C.V. equivalents.
The lliffe Radio Valve & Transistor
Data Book 9th Edition: 7Sp
Characteristics of 3,000 valves and tubes.
4.500 Transistors, Diodes, Rectifiers and
Integrated Circuits. Post and Packing 2Ip
Send for lists of these English publications.

N.B.-Books arc void
',ENO

Nil we
VMPlease send me the FREE Si -Pre -Pals Catalogue

NAME

IADDRESS

I MINIMUM ORDER 50p. CASH WITH ORDER 111
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.

MI MI MI NMI El III
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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Practical Electronics Classified Advertisements
RATES: 9p per word (minimum 12 words). Box No. 20p extra. Semi -Display £7 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

COURSES

NEWCASTLE UPON TYNE POLYTECHNIC

B.Sc. Physical Electronics

You could use and extend your existing
knowledge of electronics by enrolling for the
above four-year sandwich course and open
up exciting career prospects in industrial
electronics, semiconductor and computer
research and development, automation,
nuclear energy, and medical physics.

For further details and application forms, contact:
Dr. J. L. Clark, Head of Department, Department of Physics
and Physical Electronics, Ellison Building, Ellison Place,
Newcastle upon Tyne NE1 8ST.

London Borough of Enfield
Trent Park College of Education

Cockfosters, Barnet, Herts.
TECHNOLOGY TEACHING

3 -YEAR COURSE FOR
MEN AND WOMEN

VACANCIES exist on the Course
starting in September, 1973 for Mature
Students (over 24 years) wishing to
become teachers of Technology, for
whom there is an increasing demand in
Schools. Learning through problem
solving situations forms an essential
part of the Certificate Main subject
"TECHNOLOGICAL STUDIES",
involving techniques and methods of
craft, Science and Mathematics, and
offering a wide range of practical
experience.

Applications will be considered from
students with various qualifications and
types of experience, together with an
interest in the development of practical
solutions to a wide range of problems.

Grants are available.
Prospectus, information and application
forms from:
The Academic Registrar, Trent Park
College of Education, Cockfosters,
Barnet, Herts.
D. B. Denny, Chief Education Officer.

FULL TIME COURSES in Electronics and
Television. These are nine -month courses,
starting September 1971, leading to City and
Guilds Certificates. Extensive laboratory work
is included, and there are, in most cases, no
fees for those under Di enrolment. Full
details from: SECTION 272, Electrical and
Electronic Engineering Department, Southall
College of Technology, Beaconsfield Road,
Southall, Middx.

LADDERS

LADDERS, 24Ift £S S0, carr. 80p. Leaflet
(Dept. PEE), HOME SALES LADDER
CENTRE, Baldwin Road, Stourport, Worcs.
Tel. 029-93 2574.

SITUATIONS VACANT

MEN!
£50 p. w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct- from -
America. course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £2500 + p.a.
After training, our exclusive ap-
pointments bureau-one of the
world's leaders of its kind-intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

M85, Oxford House
9-15 Oxford Street, W.I
Telephone 01-734 2874

127 The Piazza, Dept. M85
Piccadilly Plaza, Manchester I

Telephone 061-236 2935

TEKTRONIX U.K. LIMITED
have vacancies for

PRODUCT
SERVICE TECHNICIANS

to repair and recalibrate our range of
oscilloscopes and other products at our
Harpenden office.

A good knowledge of basic electronics
is necessary and a flair for fault-finding
would be an advantage.

We offer good working conditions,
profit sharing, non,contributory life
assurance and pension schemes.

Please write or telephone: R. M.
Garrett, Tektronix U.K. Limited, 36/38
Coldharbour Lane, Harpenden, Herts.
Telephone: Harpenden 61251, Ext. 25.

BOOKS AND PUBLICATIONS

* KILRIMONT BOOKS *
Understanding Electronic Components, L350;
Transistor Circuit Design Tables, E280;
Digital Logic, f1.50.; Audio Technicians Bench
Manual, E3; Using an Oscilloscope, 70p*;
TV Technicians Bench Manual, E2.50; Computer
Science, f2; Introduction to Semiconductor
Devices, L190.
Many others, please send for lists. Please add
5p postage where starred.
KILRIMONT BOOKS (D), Kilrimont
House, London Road, Braintree, Essex
CM7 SQL.

THOSE 1,000 BANBURY UFO's! Details of
our Prediction (and list) S.A.E. Numerou.
('harts, Map, Detectors. R. ci; E. PUBLICA
THINS, Highlands, Needham Market, Suffolk

DIGITAL COMPUTER Logic and Electronics.
A four volume Self -instructional course, £2.99
post free. Money back assurance. CAM-
BRIDGE LEARNING, 8a Rose Crescent,
Cambridge.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

TV ME 017T -PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe

Road, Richmond, Surrey TW9 2E6
01.948 3702

COMPLETE SET P.E. With Blueprints fo
sale, offers please. II. KNIGHT, Retford
House, Robin Lane, Iligh Bentham, Lancaster

ULSTER:
THE NEW UNIVERSITY

MAGEE UNIVERSITY COLLEGE, LONDONDERRY
INSTITUTE OF CONTINUING EDUCATION

Applications are invited for the following technical posts:-
Ref: 73/129/148/30 TECHNICIAN: Duties: Language Laboratories, recording

studio and ancillary audio services.
Ref: 73/130/149/31 TECHNICIAN: Duties: Operation and maintenance of

CCTV services and preparation of programme material.
Qualifications: HNC or equivalent, plus at least seven years' previous

experience.
Salary scale: 11,88142,241 per annum.
Application forms and further particulars should be obtained from The Registrar,
The New University of Ulster, Coleraine, Co. Londonderry, N. Ireland (quoting
appropriate ref. no.) to whom completed applications, including the names and
addresses of three referees,'should be returned not later than 31st May, 1973.
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FIBRE OPTICS
Flexible Light Pipe for conveying light to in-
accessible positions. Fibroflex Type I. Glass
I.14mm effective dia. PVC sheathed. 44p per
metre. (VAT inc.), P. & P. 10p. Any quantity.

Polarise.. Sheet up to I sq. ft. max. size. 161P
per sq. in. (VAT inc.), P. & P. up to 6 in. square
10p; over 6 in. square 30p

* Cut down glare
* See those nixie tubes
* Cross them for light control
* Make your own strain gauge for plastics

and glass

Circuit Board Etching Kits. Full instructions.
£1.371 (VAT inc.), P. & P. 14p

Photographic CDS Light Cells -used (with
part of original circuit free), 33p (VAT inc.),

Post free.
All items are strictly C.W.O.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD

ST. ALBANS

TAPE DECK BARGAIN. Two in one r and 5
pools 71 i.p.s. Relay operated. Six motors
Auto -reverse. Originally from units costim,
£450. Working 838. Spare deck 810. 02796
HARLOW) 25539.

AERIALS

DIRECT FROM MANUFACTURER -a com-
prehensive catalogue of UHF and VHF/FM
aerials, fixing brackets, chimney lashings,
clamps, masts, amplifiers, cable, etc., for the
18.I.V. enthusiast. Complete with useful
installation hints. Send 3p stamp to CLAY -
DEW ENTERPRISES (PE), 261 Hardess
Street., London, S.E.24.

WANTED

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

WANTED: Built or partly built Heathki
A.F.M.2 Tuner. 64 Green Lane, Coventry.

WANTED URGENTLY: Manual for mullard
high speed valve tested (E7600 Mk. II), buy or
borrow, also test cards for above. Write
Box 50.

SERVICE SHEETS

SERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from 5p with free Fault -Finding Guide.
S.A.E. orders/inquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066.

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Cat al( uflie 15p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

EDUCATIONAL

ENGINEERS. Get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, ('omputers, l)raughtsmanship,
Buildings, etc., FR 1:E hook from: BIET
(Dept. ZC B1'll 2(i), Aldermaston Court,
Reading, 11(17 41'F. Accredited by ('ACC.

RECEIVERS AND COMPONENTS

CASED AMPLIFIERS
2 x ECC83, EL84, EZ80. 200aV I/P sensitivity
2W 0/P into 7in x 4in 311 speaker. All
contained in polished cabinet with non-
standard single motor deck. Tested with
circuit, L3(111. Special cassettes required now
available, El (25p). Spare heads, 40p.

COMPUTER PANELS
Lots of transistors inc. power types, diodes, R's,
C's, pot cores, etc. Some boards broken, but
good value at 316 for El (25p), 716 for a (40p).

1,000 R's and C's L3
Amazing variety of resistors, including: carbon
film, metal oxide, hi -stabs, 1%, 2". and 5°,,,
}W. iYY, SW and I W from a few ohms to a few
megohms. Also mica, ceramic, foil, paper,
electrolytic, polystyrene capacitors. About
1,000 components, E3 (30p).

FERRIC CHLORIDE
Anhydrous technical quality in sealed lib packs,
40P (150; 1016, L3.50 (50p).
Components: BC107-8-9, flp ea., 14 for LI;
709C, 25p; 74IC, 25p; 723C. 40p; 2N3055,
35p; 1 N4003, 7p; IN4006, 11p; Crofon 1610
Light Guide, 64 filament, El per metre, 5+
80p; 10+ 70p. Surplus capacitors MFD/V:
0-47/350, 6p; 2/150, 2p; 8/350, 8p; 8/450,
10p; 25/25 5p; 500/50, 12p; 550/6. 3p;
1000 + 500/18, 12p -lots of others. Lots of
odd units, scopes, meggers, avo's, sig. pens,
etc., at shop for callers. S.A.E. list. Post in
brackets, small parts 3p.

GREENWELD (PE8)
24 Goodhart Way, West Wickham, Kent.
Tel. 01-777 2001. Shop at 21 Deptford
Broadway, S.E.8. Tel. 01-692 2009.

U.K. ORDERS -ADD VAT TO TOTAL
MICROCIRCUITS, 709 28p; 710 36p;
723 S7p; 741 32p; 748 37p; PA230 70p;
SL401A LI; FET Op. Amp. /1.62.
TRANSISTORS: 2N696 14p; 2N697 14p;
2N706A lip; 2N1613 16p; 2t4l711 16p;
2N22I8 19p; 2N22I9 19p; 2N22 19A 19p;
2N2904 17p; 2N2926 Red 6p, Orange 7p,
Yellow 8p, Green 9p; 2N3053 15p; 2N3054
40P; 2N3055 35p; 2N3702 10p; 2N3703 10p;
2N3704 10p; 2N3705 9p; 2N3706 9p; 2N3709
8p; 2N3710 9p; 2N37 I I 9p; 2N4058 12p;
2N4059 9p; 2N4061 11p; 2N4062 11p;
AC107pACY28pI7

23p;;
ACI26

ACY
12p;

2I 17p
ACI27; UAFp114

14p;;
ACI76

15
AF115 14p; AF I 16 14p; AFI 17 14p; AFI 24
lip; BC107A 7p; BC107B 8p; BCIO8A 8p;
BC108B Hp; BC108C 8p; BC109B 7p; BC109C
7p; BC125 14p; BC1 47A 9p ; BC I 67A 10p;
BCI68B BP; BCI69B 10p; BCI77 13p; BC178
12p; BCI79 16p; BCY70 15p; BCY7I 22p;
BD142 35p; 13E115 20p; BF 194 13p; BFX29
24p; BFX84 20p; BFX86 15p; BFX87 24p;
BFX88 15p; BEY50 15p; BEY51 15p; BEY52
15p; BLY47A 40p; BSX20 12p; 0C44 12p;
0C45 12p; 0071 12p; 0072 12p; 0081 18p;
0083 24p. ME Series available.
RECTIFIERS: I amp -50V 31p; 100V 4p;
200V 4.1p; 400V 5p; 800V 6p; 1000V 7p.
ZENERS: BZY88 Series 2.7V to 33V Bp each.
DIODES: IN916 4p; 0A90 6p; 0A200 7p;
0A202 Bp. SCR IR122D (400V SA) EI14.
LED PANEL LAMP with Bush & Data 40p.
CARBON FILM fW 5% RESISTORS,
El2 values 22 to 2.2M O ip each or 7p per 10 of
ONE VALUE.
DALO ETCH RESIST FILLED FIBRE TIP
PEN 80p.
MINIATURE METAL GLAZE RESISTORS
1/16W 5% 41p each. 1 k ft THERMISTOR
9p. 2N38I9 26p.
TESTED TRANSISTOR CIRCUITS
BOOKLET 40p.
ITT POCKET MULTIMETER 27 ranges L17.
(Above Prices on Feb. 23. Check our list.)

JEF ELECTRONICS (P.E.5)
York House, 12 York Drive. Grappenhall,
Warrington WA4 2EJ. Mail Order Only.
C.W.O. P. & P. at cost. 10p min. List free.

SINCLAIR 1C12 with P.C. Components, all
mounted t2.78 P. ,1 P. 10p. S.A.E. for list of
kits. (Mail Order Only.) J. K. ALLEN,
7 Pandfield Crescent, St. Albans, Herts.

COMPUTER PANELS. 9in x 71in long lead trans.
and comps., FA, 8 trans., 27p (10P); E45, 16 trans.,
44p (10p); E47, 10 trans., 88p ()Op). Panels with
epoxy and TO18 Silicon transistors 4. 86p (14).
MC METERS. Sin or 3in, three assorted, 21.16 (25p).
WIRE ENDED NEONS 10, 50P (8P); 20, 82p (8p).
Bank of 5 with 5 0407 driver Trans., 50p (8p).
Bank of 30 ditto, 1240 (151/)
MAINE STEPPING SWITCH 22 WAY with reset.
88p (130. Resettable counter, 3 figure 18/22V.
will work on 12V. 2220 (15p).
SILICON DIODES &SOT 1,IA. 10 on the board,
85p (5p).
7400 SERIES I.C. ON PANEL(8). 10, 82p (8p).
COPPER CLAD PAX. PANELS. 5a n x Suin., for
88p (100.
MIXED POLYSTYRENE/S. MICA CAPS. 100, 60y.
716 ASSORTED COMPONENTS, 21.130.
2I6 ASSORTED COMPUTER PANELS, 1140.
S.A.E. x 4in f,,r Ii.1 of computer panels, etc.

J.W.B. RADIO
75 Hayfield Road, Salford 6, Lancs

Postage in brackets Mail order only

BRAND NEW COMPONENTS by return,
Electrolyties, 16V, 25V, 50V 1, 2.2, 4.7,
10 mfils, 4p; 22, 47, 4.4; (5()V, 5p); 100, 5Ip
(50V, 7p). Subminiature head -type tantalums
0-1/:35V, 0-22/35V, 0-47/35V, 1/35V, 2-2/35V,
4-7/35V, 10/16V, Sp. Mylar Film 100V, -001,
'002, -005, -01, -02, 2p; '04, '05, 3p; 1, 34p.
Polystyrene 63V E.12 series lOpf.-10,000pf.,
2p. Miniature Highstab resistors E.12 series.
5";, carbon film 1 fl-10M CS, (10% over 1 Meg.)
Metal Film (W, 10 11-2-2M SI and 1W, 27 CI -
10M fl, all :?,p each. Postage 8p. THE C.R.
SUPPLY CO., 127 Chesterfield Road, Sheffield,
S8 ORN.

5 -N -Channel FETs 3819E-iI
Full specification devices complete with circuit
details for building voltmeter, timer, ohm-
meter, etc.
Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, G ds Cross, Bucks.

MAIL ORDER ONLY

P.E. SYNTHESISER
KNOB KIT

Complete kit as Feb. issue £3.91 fox:
43 knobs, 7 calibrated discs.
DE LUXE KIT as above but £589 r,calibrated for programming.

Inclusive postage and V.A.T.

RE -AN PRODUCTS LTD.
Burnham Road, Dartford, Kent

Tel.: Dartford 20785

DRY REED INSERTS

Overall length I -85' (Body length I -1').
Diameter 0.14' to switch up to 500 mA at up to
to 250v D.C. Gold clad contacts. 69p per doz.;
Ed 12 per 100; 1.30-15 per 1,000; £275 per
10,000. All carriage paid.

G.W.M. RADIO LTD.
40/42 Portland Road. Worthing, Snuex 0903 84897

VISIT AUTO TRACTION. Thousands of
bargains in surplus radio equipment. Meters,
motors, relays, TR/TX, telephone equipment,
aircraft equipment. S.A.E. enquiries. 27a
Arragon Road, Twickenham, Middx.
01-892 9489.

RADIO & TELEVISION AERIAL BOOSTERS
22.95, five television valves 45p. 50p bargain
transistor packs, bargain 21 resistor and cap-
acitor packs. ITHE-VHF televisions £7.50.
Carr. £1-50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., It anisbot tom,
Bury, Lanes.

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. Next course commences April 16th. Training courses
in Marine Radiocommunication and Radar are also available. Write for prospectus to: London
Electronics College, Dept. B/5, 20 Penywern Road, Earls Court, London SW5 9SU. Tel. 01-373 8721.
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100 WATT AMPLIFIER
Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 0.1% distortion.
Printed circuit board and full instructions.
[1.45p + 10p P. & P. S.a.e. for list of
component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only)

PRECISION
POLYCARBONATE CAPACITORS
Close tolerance. High stability. All 63V d.c.

±5% 30P 2% 40P; *I% 50p
1 NIP': *5% 40p; *2% 50P; *1% 805
22µF: *5% 50p; 12% 60p; ±1% 750
4.7fat ±5% 70p; *2% 90p; ±1%£1.15
6.8t1F, *5% 95p: ±2% £1.15; 11% £1.50
10AF: *5 % 81.10; *2%11.40; 11%11.80
150F: *5%11410; 12%12.10; 11%11.70
TANTALUM BEAD CAPACITORS. Values
available 0 I. 0.22. 0.47, 1.0, 2.2, 4.7, 6.8µF at
35V, 10µF 25V. 15µI 20V, 22µF ISV, 33µF 10V,
47/.21, 6V, 100µF 3V -all at 9p each; 6 for SOp;
14 for LI. Special pack 6 off each value (78
capacitors) LS.
NEW I -TRANSISTORS. BC107, BCI08,
BCI09. All at 9p each; 6 for 50p; 14 for LI. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices. AF178
-40p each; 3 for LI.
POPULAR DIODES. 1N914, 7p each; 8 for
SOp; 18 for [1.1N916, 9p each; 6 for 50p; 14 for
LI. 1544, Sp each; II for SOp; 24 for LI. All
brand new and marked.
NEW LOW PRICE - 400 mW Zeners.
Values available 4.7, 5 6, 6.8, 7.5, 8-2, 9.1, 10, 11,
II, 13.5, ISV. Tel. 5",, at 5mA. All new and
marked. Price 10p each; 6 for 50p; 14 for LI.
Special offer 6 off each voltage (66 zeners) L4.50.
RESISTORS. Carbon film 5%, 1W at 40'C, 5W
at 70'C. Rangefrorn 2-2f1 to 24M13 in Ell series.
i.e. 10. 12, 15, 18,22, 27, 33, 39, 47, 56, 68, 82 and
their decades. High stability, low noise. All at
I p each; Op for 10 of any one value; 70p for
100 of any one value. Special pack -I0 off each
value 2.2f1 to 2.2M11 (730 resistors) O.
440V A.C. CAPACITORS. 0.1µF, size loin X
}in, 25p; 0.2.5µF, size Ilin X fin. 30p; 0.47 and
0.5µF, size I din X fin, 3Sp; 11.0µF, size 2in x lin,
43p; 2.0µF, size tin X lin 75p.
SILICON) PLASTIC RECTIFIERS 11.5A -
Brand new wire -ended 0027. IOOPIV at Bp
each or 4 for 30p; 400PIV at 9p each or 4 for
34p; 8110PIV at 14p each or 4 for SOp.

Sp post and packing o n all orders below LS.
Please add 10% VAT to all orders

MARCO TRADING
(Formerly V. ATTWOOD)

Dept. ES, The Maltings, Station Road
Warn, Shropshire

BEDFORD ELECTRONICS
2 Grove Place Bedford

Bedford 519 61

YOUR LOCAL
COMPONENTS SUPPLIER

FREE CATALOGUE ON REQUEST

COMPONENTS GALORE. Pack of 500 mixer
components manufacturers surplus plus once
used. Pack includes resistors, capacitors
transistors, diodes, I.C., gang, pots, etc
Tremendous value. Send £1 plus 10p postage
C.W.O. to CALEDONIAN COMPONENTS
Fosterton Firs, Strathore Road, Thornton
Fife.

SURPLUS to Industrial requirements Packs of
50 mixed miniature Electrolytic Capacitors.
St 'per pack of 50 plus 10p 1'. &- P. C.W.O.
BLORE-BARTON LTD., Reedham House,
Iturnham, Bucks.

IRISH READERS! Up to 20% off stereo
amplifiers, tuners, decks, speakers, etc. FREE
catalogue. BEI RNE BROS. (I'E), Auburn
Terrace, Athlone, Co. Westmeath.

RESISTORS. All Preffered. Valves i watt 5^,;,
O -8p each. Postage 5p. ('OOMBER, 10
Temple Street, Brighton.

ramps RIE131110111iN
Add 10. VAT k ) to all prices.
All brand new, no rejects. Money
Back Warranty.
5,7 DIGITAL INDICATOR:
0-9DP socket and (liter 1145.
LED TYPE k- 0-9DP DIL £2.25
each; Ox 22.19 each. 4 digit
type £11.
LIGHT EMITTING DIODES. All
with data and panel clip. TIL
209 ;' tlia. 26p. Red 1' dia. type
33p. Green 76p.
INFRA RED bean, LED £1.10.
GAS detector £1.89. Ultrasonic transducer £2.
DALO PCB resist marking pen 69p. Copper hoard
12" x tt- s It BP 40p. Fee etch PAK 199
INTEGRATED CIRCUITS: with data if required.
IC LITE SWITCH: Photo amp/trigger 40in 1/11 20V
relay or TTL 87p. Dil relay 11.10.

IC digital clock
NIOSMSI type. .20 pin, 4 ot i; 12/241tr.
Chip with socket £18; PCB £1.89; KIT 22149.
DVM voltmeter £12. Data 89p. 3W AF amp
4114.
741 Di18 pin 28p; 70919p. Di129P; 740 299;111.0
710 885. 555 TIMER/niono/astable one. clock 98p.
REGULATORS, 15A 5 to 20V 41.49; 723 57P.
RECEIVER 2,N414 11.19. Mini Rx Kit 1199.
1310 stereo decoder for toner /2.139. KIT £3.45.

NEW
LOW

'trite/ PRICES
GATES 7400/ 1/2/3/4/3/10/20/30/40/50, etc., 145
each. 7413 27p; 7441 785; 7447 11.09; 7470, 7472
28p; 7473, 7474 86p; 7475 60p; 74713 82p; 7490
59p; 7492 67p; 7480 69p; 7483 £1.10; 7486 879;
7493 78p; 7494 83p; 7495 88p; 7496 89p; 74121
46p; 74141 99p; 74190/91/92/93/96 1249. DIL
Plugs/IC case 10non high 16 pin 85p.
OIL SOCKETS: low or high profile 8/14/16 pin 185.
SEMICONDUCTORS:
2103055 40p; 1jC107 8p; 13C108 8p; BC109
13C147/8/9 10p; BC167/8/9 18p; BC177/8/9 15p;
BC182/3/4 10p; 11C212/3/4 11p; BCY70/72 139:
13D131/2 65p; BEY50/31/32 lap; T1843 UJT 24p;
2N706 11p; 2N2369 12p; 2N2926oy Bp; 2E2646
49p; 2N3033 17p; 2E3035 40p; 2103614 55P;
2N3702/3/4/5/6/7/8/9/10/11 All 9p each.
FETS: 2N3819 27P; 2N3823 295; SCR 400V:
23p; 4A 56p. TRANSFORMER, ;A 6 and 12V 11.
CAPACITORS: Disc 22pF to 0.1µF 4p. 23V
electrolytic 10, 50, 1000' 5p; 1,0000F 15p. PRE-
SETS Sp each. RESISTORS 5W 5% lip each.
CARBON POTS 125 each. Dual 40p. Switch +115
A11 Din Plugs 1.9p; sockets 9p;. Vero REP.

11i 4i1 TEL

D'ATSOINBM GENT
IL 12 X( VP 12vocrirg4
13" 8 at t fully built with diffuser.
TRIO and CODAR communications and 11 i.Fi
retailer. ELECTRONIC ORGANS from 167,
PW ELECTRONIC CAR IGNITION KIT 1967.
VAT: YOU MUST ADD 10% ( to all prices.
FREE CAT. S.A.E. Data sheets 13p each. P. & P.
85. C.W.O.

P.O. BOX 29, BRACKNELL, BERKS.

25 TESTED TRANSISTORS, PNP to 1 T05, 50p.
15a Bessie Road, I lull, East Yorks.

MISCELLANEOUS

ENAMELLED COPPER WIRE
S.W.G. lib Reel ;lb Reel
10-14 L1.15 65p
15-19 11.15 65p
20-24 L1.18 68p
25-29 L1.25 75p
30-34 £1.30 80p
35-40 £1.40 85p

Please add Ilr., to all above prices to cover VAT
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone No. 061-224 3553

MUSIC
If your interest is in SYNTHESISERS and
other ELECTRONIC MUSIC projects, you
need our 1973 catalogue of circuit assemblies
and units. Detailed and informative, complete
with project layouts. Send 20p P.O. to:
TAYLOR ELECTRONIC MUSIC DEVICES

P.O. Box 42, Chester CHI 2PW

AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS
because this Ministry approved transmitter/receiver
kit does not use R.F.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE -
has obvious applications (or SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS.
etc.

GET YOURS! SEND L5.80 (inc. VAT) NOW
(S.A.E. for details) MAIL ORDER ONLY

TO:  BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

ASTOUNDING new MARK 7 AC POWER
UNIT with TWO OUTPUTS and LOW
BATTERY DRAIN gives the MOST BRILLIANT
and BEST EVER INTERNATIONAL PERFOR-
MANCE of all time from 12 volt CAR
BATTERY. Fantastic for a VAST RANGE of
HUNDREDS of makes and types of 200-240
volt AC and UNIVERSAL AC/DC ELECTRICAL
APPLIANCES and EQUIPMENT within its
scope. Wonderful for FLUORESCENT
TUBES up to the GIANT 8ft. 125 watt size.
RECHARGES YOUR BATTERY from any
ocher battery by using any motorist's
AC MAINS battery charger. Should be
C14 + CI delivery. OUR PRICE (UNUSED
but case marked) ONLY 16.90+51 deli,
ery. 8 day's appro. against cash. C.O.D.
with pleasure. (Send SAE for details)
Dept PE, BROADWAY DISTRIBUTORS, The
Generator Centre, House of Time, 273

Broadway, Rossall, Fleetwood, Lancs.

Build the Mullard C.C.T.V. Camera
Kits are now available with comp-
rehensive construction manual
(also available separately at 65p.)
SEND 5"07'S A E FOR DETAILS TO:

CROFTON ELECTRONICS
15/17 Cambridge Road,Kingston-
on-Thames, Surrey KT1 3 NG

CONSTRUCTION AIDS. Screws, nuts, spacers,
etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
.equirements. Printed circuit board: masters.
iegatives and boards, one-off or small numbers

Send 61) fi d list. It AlffAlt CONST I.CTOR
SERVICES, Shelbourne Road, st ratford-
in-Avon, Warwks.

SWITCHES UNUSUAL
PRESSURE MAT -flexible, hard-wearing plastic
mat containing 180 contacts. Contacts close when
pressed, open when released. Rating 50V, IA.
Size 30in X 24in. L3-50.

MINI MAT -size 24in X 7in L2. (Construction
as above but more sensitive). Suitable for burglar
alarm, counter, foot switch, games. Uses limited
by imagination.

POSTAGE 15p PER ITEM. C.W.O.

ELECTRONIC SWITCHING DEVICES
P.O. Box 10, Aspley, P.D.O. Nottingham

For further details send S.A.E.
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PSYCHEDELIC MINI -STROBE
A very POWERFUL, POCKET -SIZED
STROBE -LIGHT that is SELF-CONTAINED
and you can take anywhere. Go to parties
and really BRAIN -FREEZE them with
DAZZLING PSYCHEDELIC EFFECTS and
STOP -MOTION FLASHES. Boffin's new
MINI -STROBE kit constitutes a fully
solid-state electronic device which is
COMPLETE with FUTURISTIC case/
reflector unit, printed -circuit board,
electronics, and source-lamp-the only
extra is a battery which you can buy
locally. The whole thing can be easily
built in a few hours.
A veritable FLICKERING FASCINATOR!
Adjustable flash -rate.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!

SEND 62.10 (inc. VAT) for YOUR
MINI -STROBE. MAIL ORDER ONLY

To: Boffin Projects
4 Cunliffe Rd., Stoneleigh, Ewell, Surrey

ONE CHIP CALCULATOR

MOS INTEGRATED CIRCUIT
 Add, subtract, multiply, divide r
 I2 -digit display
 Fixed decimal point at 0, 2, 3 L

or 4
 Automatic lockout of "unsure" P & p incl.

repeat operation
 True credit balance sign display
 Automatic overflow indication
 Leading zero suppression
 Data Sheet 50p (refund on purchase)

O'DRISCOLL
68 Hammer Hill, Haslemere, Surrey GU27 3QZ

Tel. 0428-2058

FIBRE OPTIC SUPPLIERS
P.O. BOX 702 LONDON W 10 6SL
FLEXIBLE LIGHT CONDUIT is used almost
like wire to convey light to inaccessible
positions for inspection, panel indicators, photo-
electric and other applications.
FIBROFLEX SIZE 1 glass fibre flexible light
conduit, 1.14 mm active dia. bundle sheathed in
P.V.C. Supplied complete with epoxy resin +
10 ferrules. Prices: 5 metres, L2-97; 10 m,
6440; 25 m, L6-60; 50 m, LI I ; 100 m, [17.60.
CROFON 1610 1-80 met active dia., 64 filament
plastic light conduit. Prices: I metre, 6143;
2m, £286; 5 m, 1640; 10 m. ill; 25 m, £22;
50 m, 642-35.
PLASTIC OPTICAL MONOFILAMENT. Type
FP 20, 0.5 mm dia. unsheathed. 100 m, 4365;
200 rn, L640; 500 rn, 613/5. Type FP 40, I .0
iwrn dia. unsheathed. 10 rn, 42.20; 25 m, 1440;
50 m, £815; 100 m, 614.30.
MARE'S TAILS: Spray of Several thousand glass
fibres, ready to use as part of decorative
displays. ill each.
HN 32 LINEAR POLARIZER 0030" thick. 32%
luminous transmittance, 0.005% extinction.
Applications leaflet, inc. light intensity control,
stress analysis, glare reduction, etc., supplied
with orders. 2' x 2" square, 6143 per pair;
3' sq., 12.75 per pair; 4" sq., £440 per pair.
Prices shown above include V.A.T., postage and
packing. Send S.A.E. for full range of products,
price list and samples.

DIMMIT
range of light dimmers

* attractive standard wall mounting
models for home and office, etc.

* commercial modules for studio,
stage, disco and clubs, etc.

* professional modules for industrial
use on heaters, lamps, motors, etc.

Rotary and slider control versions.
Ratings available: 400W, 1KW, 2KW.
Send 10p for complete catalogue and

price list. Discount for quantities.
DEPT. 11

YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN

Tel. 01-267 0201

OWN BUSINESS
OPPORTUNITY

exists in Scottish Highlands. Rural
community needs: (1) R, TV and
electrical repairs-constant de-
mand; (2) Cottage manufacture of
electronic gadgets for sale by post.
Good train link Glasgow and
London. Cottage available from
early September. Local and
national support for right men and
women. Initiative, and own car or
van, essential. Some own capital an
advantage. Write, in confidence,
Box 49.

Versatile AMIIMMIMMI'
I10 in .-= -71:- ,,,..

AP'SONE . -4
____---MINI -LAB - - Comprising:

 AC and DC Voltmeter  Audio
Generator  Ohm Meter  Resistance
Substitution Capacitance Substi-
tution  DC Ammeter  Battery Supply
 RF Signal Generator  RF Field
Strength Indicator.
This new, unique instru-
ment combines all you olus25pp.dip.need for testing. Money .

back if not satisfied.
Cash with order or send S.A.E. for illustrated
data sheet to:
J. H. ASSOCIATES LTD. (Dept. PE)
Cricketfleld Lane, Bishop's Stortford, Herts

HARDWARE-Screws, nuts, washers and
other useful Heins in small quantities. Sheet
aluminium to individual requirements,
punched/drilled. Send Bp for list. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, St ratford-on- Avon, Warwickshire.

GLASS FIBRE P.C. BOARD --large supplies
available. 4 in single sided one ounce copper,
2p per :3 sq in (under lft); 75p per sq ft (over
lft). )1 in double sided one ounce copper, 1 p per
sq in (under lft); 51 per sq ft (over lft).
Please add 10p per sq ft postage and packing.
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs. Smallworth
Lane, carboldisham, Diss, Norfolk.

ELECTRONICS FANATICS
whether beginner or advanced - we
offer a range of over 35 SUPER proj-
ects.
Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE ? How about a
" Thing " capable of REPRODUCING
ITSELF ? Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN.
GET YOUR CATALOGUE - SEND JUST
15p NOW!

MAIL ORDER ONLY

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

NEW WATTMETERS. Portable, multirange
wattmeters. From: METER RI.: PA I RS,
39 Chesholm (toad, London, NH 0103.

EXPERIMENTERS! Hundreds of unusual
items cheap. 1973 catalogue Sp. (Mail
Order Only.) GRIMSBY ELECTRONICS,
64 Tennyson Road, Cleethorpes, Lines.

ALUMINIUM SHEET to individual sizes or in
standard packs, 3p stamp for details. RAMAR
co N -,T UCTOR SERVICES, 29 Shelbourne
It tford-on-Avon, Warwks.

CLEARING LABORATORY, scopes, V.T.V.M's,
II.S. recorders, transcription turn-

tables, 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 Deeding 238.

RAYMER MICROCHIP RE500

SPECIFICATIONS

OUTPUT 5W RMS (IOW peak)
FREQUENCY RESPONSE 10Hz to 50kHz 1: 3dB
TOTAL HARMONIC DISTORTION less than I%

LOAD IMPEDANCE 4 to 16 ohms
INPUT IMPEDANCE 100k0 nominal
POWER GAIN 40dB typical
SIZE 140mm x 80mm x 45mm
With free instruction sheet
PRICE 1.6.93 (inc. VAT) + 25p P. & P.

Guaranteed 12 months against failure in normal use.
This advanced high-fidelity integrated amplifier
is completely self-contained and only requires
connecting to mains, speaker and input.
Ideally suited for:
MONO RECORD PLAYERS
MONO CONVERSION TO STEREO
STEREO CONVERSION TO QUADRAPHONIC

( a 2 Microchip + Decoder)
TV AMPLIFIER
TAPE AMPLIFIER

PA INSTALLATIONS
AUDIO ALARM, ETC.

TRADE ENQUIRIES WELCOMED

r
I NAME

I PLEASE SEND

I I enclose P.O./Cheque/Money Order
I RATHER ELECTRONICS LTD., STANLEY ROAD

CAMBRIDGE CBS BO

Reg. Bus. 1031205

ADDRESS
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BUILD A

PROFESSIONAL SYNTHESISER
using Dewtron (Regd. Trademark)

You too can build a professional synthesiser like the
one illustrated using the professionally -proven
range of Dewtron modules. NEW MODUMATRIX
modular matrix system replaces clumsy patching.
3 and 4 octave keyboards and contacts.

VCO-2 STABLE, PRECISION V/C OSCIL-
LATOR gives SINE, TRIANGULAR AND
SQUAREWAVE outputs, 1 volt/octave voltage
control. £22 each or £25 each 2 or more matched.
SHE -1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch -
sensitive playing when used with VCO-2 signals.
£15.

Modules (except VCO-1) guaranteed two years.

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £8. Voltage -controlled
Oscillator VC01, £10.50, giving'sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£13. White noise type WN1, £7. Voltage -con-
trolled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4.50. REVERB
Module and spring unit £15.

With over 7 years',unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects! Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to a leading group.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.I. Approved
by the Association of Musical Instrument Industries. Send 15o for full catalogue of our famous musical effects.

D.E.W. LTD, 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

PRINTED CIRCUIT KIT
BUILD 60 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (I) 2 Copper Laminate Boards 4l in n 2I in. (2) 1 Board for Matchbox
Radio. (3)1 Board for Wristwatch Radio. etc. (4) Resist. (3) Resist Solvent.. (6) Etchant.
(7) Cleanser/Degreaser. 15) 16 -page Booklet Printed Circuits for Amateurs. (9) 2
Miniature Radio Dials SW/MW/LW. Also tree with each kit: (10) Essential Design
Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS. A very
comprehensive select inn of circuits to soil everyone's requirements.

EXPERIMENTER'S

PRINTED CIRCUIT KIT

70p
Postage & Pack. 10p (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 60p
Australia, New Zealand,

South Africa, Canada ,

III Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
13) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
(3) Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
17) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 design= yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the -Triflexion" circuit. Let no know
it you know of a smaller design published anywhere. 110) Postage Stamp Radio.
Size only 1,6in x 11.93in x 0-23in. (11) Wristwatch Radio 1.13in x OffOin x 0-55in. 112)
Ring Radio 0-70in x 070in x 0-35in. (13) Bacteria -powered Radio. Runs on sugar or
bread. 114) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com.117) 1 -valve Amplifier. ( IS) Reliable Burglar Marto. 119) Light -Seeking Animal.
Guided Missle. (201 Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. 123) Human Body Radiation Detector. 124) Man/Winnan Discriminator.
(23) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop
Transmitter. 130) Pocket Triple Reflex Radio. (31) Wristwatch Transniitter/Wire-lest
Microphone. (32) Rain Alarm. 133) Ultrasonic Switch/Aland. 134) Stereo pre-
amplifier. (33) Quality Stereo Pooh -Pull Amplifier. (36) Light -Beam Telephone
-Photophotie". (37) Light -Beam Transmitter. (35) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. 1401 Thyristor Drill Speed Controller. (41) Light Dimmer.
142) I.C. Pre -amplifier. (43) I.C. Amplifier. (44) I.C. Intercom. (43) I.C. Radio. 146)
Raudive Voices Receiver. 147) Biofeedback Amplifier. 148) Brahma, Detector.
149) Proximity Switch. (30) Laser Projector.
Plus 10 Photoelectric Circuits. Simple Alarm,. Long Range Alarm,. Projector, etc.

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

n S.A.E. for full details and a brief description nf /in kits and Projects.

A.M.C. ELECTRONICS LTD.
SCORPIO
ELECTRONIC
IGNITION UNIT

COMPLETE KIT Ell 00 + V.
DATA 10p + V
TRANSFORMER £230 + V.

P.C.B. GLASS FIBRE 65p + V.
LATEST NEWS - P.E. TRIFFID.
Please add 15p to orders under £I.50.

COMPLETE KIT WITH

ALL PARTS AND

COMPREHENSIVE CONSTRUCTION

AND FAULT FINDING DATA

A.T. . post paid.
.A.T. S.A.E. (Foolscap please).
A.T. post paid.
A.T. post paid.
P.C.B. 6Sp post free.
Send S.A.E. for other Itemised prices.

AMCEL MAIL ORDER
160 DRAKE STREET. ROCHDALE
LANCASHIRE OL16 IPY

qit

BAKER 121n. MAJOR E9
c 30-14,500 cps. Double cone woofer and

tweeter combination. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 c.p.s. 20 watt RMS.

41 MAJOR MODULE KIT £1 F50
30-17,000 cps. with tweeter, crossover and
baffle.

BAKER LOUDSPEAKERS V.A.T.-ADD 10%
Regent 12 in. 15W 48 Superb 12 in. 20W 115 Group 26 12 in. 25W LS
Major 12 In. SOW LE Auditorium 12 in. 25W 114 Group 85 12 in. 85W L9[

Deluxe 12 in. 15W 210 Auditorium 16 in. 85W LEO Group 60 15 in. SOW 420

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
THORNTON HEATH, SURREY Tel. 01.684 1665
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Over ISO
ways to

engineer a
better future

A BETTER

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.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 inter-
esting 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 to look forward to. There are no books to buy
and you can pay -as -you -learn.
Why not do the thing that really interests you? -Without losing a
day's pay, von could quietly turn, yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you ... but it could he
the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently eonnucnced the course".-
Student D.I.B., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O. Dublin.
"My training with B.I.E.T. quickly changed my earning capacity and,
in the next few vedN, HIV caniiiIL;, increased fourfold".-Student
C.C.P., Bucks.

RHO 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 von. Write to
B.I.E.T. Dept.BPEO4 Aldermaston Court, Reading RG7 4PF.

Practical Radio Et Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

Em imCUT OUT THIS COUPON e, m= awl
Tick or state subject of interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Constructional-cont.
A.M.S.E. (Mech.) 0 Quality Control 0 Building 0
Boiler Inspect. Salesmanship 0 BuildingDrawing 0

& Operation 0 Storekeeping 0 Build. Foreman 0
C & G Eng. Crafts 0 Work Study 0 Carpentry &Join. 0
C & G Fabricat. 0 Works Civil & Municipal

0 Management 0 Engineering ODiesel Eng.

Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering 0ConstructionalEng. Inspection 0
Inst. Eng. & Tech. 0 A.M.I.E.D. 0 Construction 0
Inst. Motor Ind. 0 Design of Elec. Surveyors 0
Mainten. Eng. o Machines 0 Institute
Mechanical Eng. 0 Die & Press Tool Clerk of Works 0

0 Council Eng. 0WSheeledtinMgetal Work 0 Design
D Electrical 0

ELECTRICAL &

Geology
Eng.gyDraughtsman-0

ship 0 Heat & Vent. 0
ELECTRONIC

Gen.a nDsrhaiupghts- Hydraulics 0
A.M.S.E. (Elec.) 0,_, & Tool Des. 0 Inst

0 Inst. of Builders 0
C & Eng. Li Tech. Drawing 0 Highway Sup.

&

C & G Elec. Inst. 0 Sup. 0
C & G Elec. Tech. 0 RADIO & TELE- Public

Painting jiy&g iDe ne ce . DO

Computer Elect. 0 COMMUNICATIONS
Elec. Maths 0 Colour TV Road Engineer. 0
Elec. Science 0 C & G Radio,TV/ tu r al Eng. 0
Electronic Eng. 01 Electronic. ElU tSurveyingruc 0
Electrical Eng. ID C & G Telecomm.
Install. & Wiring 0 Tech.
Meters

&Measuring
Prae. Rad. Elec.

(with kit)
Instruments 0 Radio Amateurs

Exam.
MANAGEMENT & Radio Servicing
PRODUCTION & Repairs
Auto. Control 0 Radio & TV Eng.
Computer Prog. 0Trans. Course
Electronic Data TV Main. & Serv.

Processing 0
,-,
,__, AUTO & AERO

Foremanship 0 A.M.I.M.I.
Estimating Aero Eng.
Inst. Cost & Man A.E.C. Cert.Accountants 0 Auto Engineer.Inst. Marketing 0 Auto RepairManagement ,,E1

I -I

C & G Auto. Eng.Metrication Garage
N
Motor Trade Man. 0 ManagementPlan. 0 mAA/IMI Dipl.
Numerical Cont. 0 Motor Vehicle
Operational

Research 0 Mechanics
Personnel Man. 0 CONSTRUCTIONAL
Planning Eng. 0 A.M.S.E. (Civil)
Production Eng. 0 Architecture

Coaching for many major exams.
including ONC, C & C, etc.

GENERAL
Agricultural Eng. 0
Council of Eng.

Inst. 0
Farm Science
General Educat. 0
Gen. Plastics 0
Pract. Maths ID
Pract. Slide Rule 
Pure & Applied

Maths 0
Refrigeration 0
Rubber Tech. 0
Sales Engineers 0
Tech. Report

Writing 0
Timber Trade 0
University Ent. 0

G.C.E.
58 '0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

To B.I.E.T., Dept. BPE04, corsiBPEO4
Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS.

I Accredited by C.A.C.C.

AGE

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published appr,,siniately on the I:ith of each month by I ' Magazines Ltd., Fleet way House, Farringdon Strict, L01111011. E.C.4. Printed in England by Chapel River Press.
Andover. Hants. Sole Agents for Australia and New Zealand I:1.11111 AV Gotch IA/sia) Ltd.: Smith Africa Central News Agency Ltd.: Rhodesia and Zambia Kingston,: Ltd.:
East Africa Stationery and Ottbs, Supplies Md. Subscript ion Rate (including Postaat-). P..., year to any part the world X2'65 (C2.13.01.
Practical Electronics is sold .ihicet to the following 111/11litichg, namely. that ii shall not, without the written consent of the Publishers Sect gismo, he 1,11, resold, hired out or
otherwise disposed of, by way of Trade at nom: than the recommended wiling price shown on the cover, and that it shall mutt he lent,resold or hired out or otherwise lliSPOS,I of in a
mutilated condition or in any Imanthorised cover by way of Trade, or artists] to or as part of any publicat ion or advertising. literary or pictorial matter whatsoever.



YOUR COMPLETE AUDIO -ELECTRONIC
requirements

STORES
More of everything at the right price. A/I your electronic
within 200 yards - call and see for yourself.

THE

BUILD 20

I.C.

* FREE TEAK CASE wi thcomplete kits !
FEATURES: New slim design with 6 ICs, IC
sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY &STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES: On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Nag. P.U.,
Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.
21. 30p.

SPECIAL
KIT
PRICE £2850

P. & P. 45p
COMPLETE WITH
FREE TEAK CABINET

20 WATT INTEGRATED
STEREO AMPLIFIER

(As featured in "Practical Wireless'
May to August 1972

SLIM DESIGN
WITH

SILVER TRIM
Overall chassis size
141 ia. z gin. z 2 in. high

Designer approved kits distributed by Henry's!

LOW COST HI-FI SPEAKERS
E.M.I. Size 13+ in x Bun and Ceramic Magnet
TYPE ISO 6 watt, 3, 8 or 15

ohms 42.20. Post 22p.
TYPE 150TC Twin cone ver-

sion 1245. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. 13.85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and 15 ohms.
L740. Post 28p.

POLISHED CABINETS 150, 150TC, 450 L460. Post 30p
ASSEMBLED IN POLISHED CABINETS (8 OHM)
SERIES 6 (Assembled 150TC) per pair L1650. Post 70p.
SERIES 8 (Assembled 450) per pair 418-95. Post 70p.

ML3 MW/LW
TUNER TO BUILD

Uses Mullard Module.
Slow motion tuning. Built-in

battery. Ferrite aerial. Overall size 7in x
2fin x 3jin. TOTAL COST TO BUILD L4.85. Post 15p.
All parts sold separately -Leaflet No. 6.

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and performance.
TOTAL COST TO BUILD £7.98, p.p.
32p (Batt. 22p). All parts sold separately
-Leaflet No. 2.

CATALOGUE
Fully detailed and
illustrated covering every
aspect of Electronics -
plus data, circuits and
information.
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

PRICE 55p pPa'sr,1

(40p FOR CALLERS)

PLUS! FIVE
10p VOUCHERS
Send to this address -
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.1-for
catalogue by post only.
All other mail and callers
to "303", see above.

TEST EQUIPMENT letclion
SE250B Pocket Pencil Signal Injector, El .90
5E500 Pocket Pencil Signal Tracer, L1.50
THL33D Robust 2 K/Volt, L445; with case 4445
TE15 Grid Dip Meter 440 KHz-280 MHz, 113.45
500 30 K/Volt Multimeter, L9.25;

with leather case, L1040
2001-1:20 K/Volt Multimeter, L4.20; with case £4.95
AF105 50K/V Multimeter, L840; with case, L9.50
U434I AC/DC Multimeter with transistor

tester with steel case, L10.50
TE20D RF Generator 120KHz-500MHz.[1595. Carr. 35p
TE22D Audio Generator 20Hz-200KHz, LI740. Carr. 35p
C1-3 Yin Pulse Scope 10Hz-I0MHz, L3940. Carr. 50p
TE65 Valve Voltmeter 28 ranges, L17.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it -
VHF FM gives the REAL sound.
All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL L6.97, p.p. 20P
Decoder Kit L5.97. Tuning meter unit L1.75.
Mains unit (optional) Model PS900 L247. Post 20p.
Mains unit for Tuner and/or Decoder PS6/12 c3.2.5. Post 20o.

PA -DISCO -LIGHTING
UK's Largest Range -Write O.
phone or call in. Details and Ur
demonstrations on request.
DJ3OL 3 Channel sound to miliudiummol

light unit, 3kW. L2940
DJ4OL 3 Channel Mic (Built-in) to light.

3kW. 138.75 FIBRE OPTICS
D.170S 70 watt Disco amp/mixer, 14945 LIGHTING  MICS
DISCOAMP 100 watt Disco amp/ EFFECTS PRO -

mixer, L65.85 JECTORS  SPOTS
DJ JOSS 30 watt Disco amp/mixer, 432.25 DIMMERS
Anti -Feedback Quality Mic., L11.30 STANDS' MIXERS
DJ500 50 watt PA amplifier, L4345 SPEAKERS
DJ700 70:watt L32.75 Everything for
Group 300 150 watt rms Group Valve LPiAght-ing.Disco -

amplifier, L86'00
 Portable discos -details on request FREE Stock List
Credit terms for callers Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS
Z30 L3.57 Z50 L4.37
STEREO 60 £7.97 PZ5 (3.97
PZ6 L6.37 PZ8 L4.77.
Transformer for PZ8 £2.95.
Active Filter Unit 1445.
Stereo FM Tuner £16.95.
IC12 £1.80 QI6's [IS pair.
Post, etc. 20p per item.

PACKAGE DEALS Post 25p
2 x Z30, Stereo 60, PZ5 115.95
2 x Z30, Stereo 60, PZ6 £18.00
2 x Z50, Stereo 60, PZ8 00.23
Transformer for PZ8 L245
PROJECT 605 KIT 119.95

VAT Prices DO NOT include Value Added Tax. From 1st April, 1973,
10°0 must be added and shown separately to your total order

(inc. of carriage and packing). Help us to help you receive your order without delay.
E & OE

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN414 Radio integrated circuit
as featured in Practical Wire.
less, January, 1973; Practical
Electronics, February, 1973 -
Price LI .20.

BATTERY TAPE DECK
G d 9V tape deck with
heads, etc. As previously
advertised. Limited quantity.
1940. Post 30p.

LEARN A LANGUAGE
Recorded Cassettes with step
by step phrase books. French,
German, Spanish, Italian. LI46
per course. L540 per set of
four.

DISCO SPOTBANK
As illustrated on the front
cover of Practical Wireless,
April, 1973. £12.75. P. & P.
35p.

HI-FI EQUIPMENT
Warehouse prices with BIG
DISCOUNTS plus demonstra-
tions (for callers) and GUARAN-
TEES.
FREE24 -page detailed bro-

chure (Ref. No. 17).
* You can see the savings *

HIGH QUALITY
CASSETTES

The best U.K. low noise tapes
but at a special price. "Living
Sound" cassettes meet the
highest international standard
(IEC94A). Fantastic price
savings.

C60 C90 C120
3 for L140 LI.33 LI42
6 for £1.80 £2.57 L3.15

10 for £240 L4.2.0 L5.00
RRP
each 70p 97p L1.47
Full guarantee. Post paid.
Made by EMI especially for
Henry's.
See earlier page of this magazine
for transistors and semi-
conductor devices.

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and new I.C. circuits.
PRICE PER PAIRL5.90. PostlOp.

MARRIOT TAPE HEADS
4 TRACK MONO

or 2 TRACK STEREO
"17" High Impedance £200
"18 " Med. Impedance 4200
"36" Med.-Low Imp. L3.30
Erase Heads for above 75p
"63" 2 track mono - High

Impedance L1.75
"43 " Erase Head for above 73p

7 SEG & NIXIE TUBES
(Post 15p per I to 6)

XN3, XN13, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
93p.
3015F 7 seg. a each, L7 per 4
with data,
12 and 24 hour clock circuits.
Ref. No. 31 15p.

MINIATURE AMPLIFIER
5 transistor. 300rriW o/P.
Fitted volume and sensitivity
control 9 volt operated. LI .75
each, p.p. 150.

QUALITY SLIDER CONTROLS
60mm stroke singles and
ganged. Complete with knobs.
5k0, 10k13, 25k0, 100k13,
2.50k 0. 500k0. I meg. Log and
Lin. 40p each, 10kG, 2540,
50k0, 100k0, 250k0, Log and
Lin. ganged. 4ft each

Henry's LIMITED
RADIO

EDGWARE ROAD, W2

404-406 Electronic Components and Equipment 01-4028381
354-356 High Fidelity and Tape Equipment 01-402 5854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road, London W2 1 EtW

Open:- 9am-6pm
6 d. ys is week
(309 closed
Thursday)
All stores open
.11 day Saturday


