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Fit the DOPPLER SHIFT

ULTRASONIC INTRUDER ALARM



0
TOTAL BUILDING COSTS

.0 P.P. & Ins. 44p
(Overseas Seamail

111, P. & P. £2.35)

4.41.4111,11.414.14.4.441.111.4b...4111Mr.141..,

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Bali,.  7 Transistor Loud-  2 Transistor Regenera
 Signal Tracer speaker Radio MW/LW. tive Radio signal Injector  5 Transistor Short  3 Transistor Regenera-
4, Transistor Tester NPN Wave Radio tive Radio

PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester
Amplifier for  Sensitive PreAmpliBer 5 Transistor Push Pull  Batteryless Crystal Radio.
Amplifier  One Transistor Radio

Components include:
 24 Resistors  21 Capacitors  10 Transistors  34" Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW/LW/SW Coils  Ferrite Rod  6!, yards of wire  1 yard of skewing, etc.
 Part - price list and plans 55p (free with parts)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Ni,. ryi

sietors,
ra.Tunable wave

bands as
Roamer Ten. limit
in ferrite rod aerial for MW/LW.
Retractable chrome plated telescopic aerial for VIII'
and SW. Push Pull output using 600 mW translators.
9 Transistors and 3 diodes, tuning condenser with
VIIF section, separate coil for aircraft, moving coil
loudspeaker.volunie ON/0 FE and wavechange controls.
Attractive all white case with red grille and carrying
strap. Size 9i in x 7in x 21in approx. Parts price list
and plans free with parts.

TOTAL cinc P.P. & Ins. 44p
BUILDING EU Us., (Overseas Seamail
COSTS i 4.5% N : P. & P. L2-35)

POCKET rft..".."--
FIVE
NOW WITH 3`
LOUDSPEAKER
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 atages, 5
transistors and 2 Total Building Costs

rod aerial. attractive
diodes, supersensitive ferrite 2250Black and Gold Case. Size
5tin 11 in x 34 in approx. +8", VAT 201.1
Plans and parts price list P.P. & Ins. 36p
tree with paste. (Overseas Seamail P. & P. E 1.70)

- TRANSONA
FIVE NOW WITH

3 LOUDSPEAKER

Total Building Costs Wavebands, transistors
and speaker as Pocket

22.75

P.P. & Ins. Five. Larger Case with
36p Red Speaker Grille

and Tuning Dial.(-F 8% VAT 011,i (Over- Plans and parts price
seas Seamail P.&P. L1-70) list free with parts.

NEW
EVERYDAY
SERIES
Build this exciting New series of designs

EVS 5 Transistors and 2 diodes. MW/LW.Powered

by 41 volt Battery. Ferrite rod
aerial, tuning condenser, volume control, and now with
3' loudspeaker. Attractive case with red speaker grille.
Size 9in x 51in x 2410 approx. Parts price list and
plans tree with parts.
TOTAL P.P. & Ins. 36p
BUILDING 22.95 (Overseas Seamail
COSTS +5 VAT 23P) P. & P. LI.70)%

EV6 Case and looks as above.
6 Transistors and :1 diodes. Powered by 9

volt Battery. Ferrite rod aerial, 3' loudspeaker, etc.,
31W/LW coverage, Push Pull Output. Parts price
list and plans free with parte.
TOTAL P.P. & Ins. 36p
BUILDING 23.60 (Overseas Seamail

+8% VAT 2ilio
COSTS P. & P. E110)

EV7 Case and looks as above.
7 transistors and 3 diodes. Six wavebands.

MW/LW, Trawler Band, SWI, SW2, SW3, powered
by 9 volt Battery Push Pull Output. Telescopic Aerial
for Short Waver. 3" Loudspeaker. Parts price list
and easy build plans free with parts.
TOTAL P. & Ins. 38p
BUILDING 24. (Overseas Seamail
COSTS

V. \ T 52! P. & P. L2-00)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS:
MW1, MW2, LW, SWI,
SW2, SW3 AND TRAWLER BAND. Ise ferrite rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest 4'
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. 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 follow instructions and diagrams. Parts price list
and plane free with parts.
TOTAL P.P. & Ins. 47p
BUILDING 26.98 (Overseas Seamail
COSTS µ rYii, VAT 56p) P. & P. L2.50)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Setoitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. Sin speaker. 8 improved type transistors plus 3
diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts.
Size 9in x 55in x 21in approx. Push-
pull output. Battery economiser TOTAL BUILDING COSTSswitch for extended battery life.
Ample power to drive a larger speaker. Part 44 P.P. & Ins. 40p2price list and plans free with parts.  8 ( Overseas Seamail

P. & P. LII.25)
( +8% VAT 36p)

CASE AND LOOKS AS TRANS EIGHT
6 TUNABLE WAVEBANDS: MW. LW, SWI, SW2,
TRAWLER BAND PLUS AN EXTRA MW BAND

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and tele-
scopic aerial for short waves. 3in speaker. 8 stages-
6 transistors and ., diodes, etc. Attractive black TOTAL BUILDING COSTS
case with red grille, dial and black knobs with In. 40ppolished metal inserts. Size Sind x Stank 21in approx. 2 3 .
Plans and parts price list free with parts. -98 r;Opv.e&rseas

Seamail
(+a% VAT 32p) P. & P. E2:00)

ROAMER SIX

ROAMER
TEN Mk. II
WITH VHF
INCLUDING
AIRCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS,
MW1, MW2, LW,
SW1, SW2. SW3,
TRAWLER BAND,
VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite rod aerial for MW/LW.
Chrome plated 7 ,w,11-11 aerial, can be
angled and rotated l , -11,t wave and VHF
listening. Push. i. r LW transistors.
Car Aerial and , o transistorspinsps

3 diodes. . r,,,r with VIII'
section. Separat 41-.

with

off, wave char._ , .tcliVe case
in black with - Tin x 4m.
Easy to follow m l' Arts price
list and plans 50p ,

TOTAL P P. & Ins. 52p
BUILDING 2915 verseas Seamail
COSTS (i 00/ P. & P. L2-50)

. NT 2,

Now with free earpiece and
switched socket.

EDU-
KIT

Build Radios
Amplifiers, etc.,
Isom easy stage,

diagrams.

Five units
including master unit

to construct.

Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 2" moving coil
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors : Capacitcre : Three tin Knobs. Units once
constructed are detachable from Master Unit, enabling
them to be stored for future use. Ideal for Schools.
Educational Authorities and all those interested in
radio construction. Parts price list and plans
free with parts.
TOTAL P.P. & Ins. 40p
BUILDING 25.50 (Overseas Seamail
COSTS P. & P. L2-35)

e0/0 V AT 141,

'Callers side entrance "Levens" shop
'Open 10-1. 2.30-4.30. Mon. -Fri. 9-12 Sat.

To RADIO EXCHANGE CO., 6Ia
Tel. 0234 52367 Reg. No. 788372

111

111

Address

11.==1M111MIIMM8110M11PE311

HIGH STREET, BEDFORD MK40 ISA I

forI enclose L

Name
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CONSTRUCTIONAL PROJECTS
ULTRASONIC DOPPLER SHIFT INTRUDER ALARM by J. B. Dance.
Protect your home with this easy to construct security system 206

P.E. MINISONIC-5 by G. D. Shaw
This conclgcling article deals with making the most of the Minisonic 212

IN -CIRCUIT OHMMETER by 0. N. Bishop
For measuring the resistance of a component without having to remove it from the circuit 228

ELECTRONIC THERMOSTAT by R. A. Pen fold
An accurate temperature controller particularly suitable for photographic work 236

GEIGER COUNTER by M. Plant
Detect radioactive minerals with this portable pocket radiation monitor 242

GENERAL FEATURES
SWITCHING POWER SUPPLIES 223

INGENUITY UNLIMITED
Touch-Switch-Two-way Morse Trainer-Transistor Tester-Lighting Control Circuit 219

NEWS AND COMMENT
EDITORIAL-On Guard 205

SPACEWATCH by Frank W. Hyde
Pioneer 11-Red Spot-Radio Waves from Earth 216

POINTS ARISING
P.E. Orion-P.E. Minisonic 3-Digital Leaf-Marine Speedometer 220

NEWS BRIEFS
New Loudspeaker-New Year Award-Ipswich News 233

MARKET PLACE
Loudspeaker Kit, P.E. Orion, Digital Leaf and New Transistors 234

BOAT SHOW '75
Electronics for the mariner at this year's show 239

ELECTROMUSE by Malcolm Pointon
Setting -up and composing electronic music 241

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 245

PATENT REVIEW
Thought provoking ideas on file at the British Patents Office 248

READOUT
More on Boolean breakfast 249

SPECIAL FREE DATA SHEET INSIDE THIS ISSUE
I.C. IDENTICHART

An easy -to -read directory of over 450 integrated circuits

CEEFAX and ORACLE
Part 2 of this article will appear next month

Our April issued will be published on Friday, March 14, 1975

C)1PC Magazines Limited 1975. 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. Publisher's Subscription Rate including postage for one year. Inland £3.85, Overseas £4.70.
USA and Canada 513.00. International Giro facilities Account No. 5122007. State reason for payment, "message to
payee".
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PE SCORPIO Mkt
ignition system kit
new from
ELECTRO SPARES
*6 OR 12 VOLT
*+ VE AND - VE GROUND

Here's the new. improved version of the original PE Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the PE Scorpio Kit is designed for both positive and
negative ground automotive electrical systems. Not just + ye
ground. Nor just -ye ground. But both! So If you change cars.
you can be almost certain that you can change over your
PE Scorpio Mk. 2 as well.

' Containing all the components you need, this Electro Spares
PE Scorpio Mk. 2 Kit is simply built, using our easy to follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car.
When your PE Scorpio Mk. 2 Is installed. you instantly benefit
from all these PE Scorpio Mk. 2 advantages:

* Easier starting from cold * Firing even with wet or oiled -up
plugs * Smoother running at high speed * Fuel saving
* More power from your engine * Longer spark plug life
* No more contact -breaker burn.

Electro Spares prices:
De luxe Kit only £10.85 Inc. VAT and p & p.
Ready Made Unit £13.65 Inc. VAT and p & p.
State 6V or 12V system.
Send SAE now for details and free list.

FM VARICAP STEREO TUNER
As featured in the May 1 973 issue of 'Practical Electronics'.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components - pre-set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results - or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

'GEMINI' STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now I Depending on your choice of
certain components, the price can vary from £50 to £60 inc.
VAT and p & p.
*iAll components as specified by original authors, and sold

separately if you wish.
*'Full constructional data book with specification graphs.

'flault finding guides, etc. 55p plus 9p postage.
lc/ Price List only. Please send S.A.E. (preferably 9 x 4

minimum) for full details.

ELECTRO SPARES
eaTho Cmlynitietil Ctvittc ot the, Nietle
288 ECCLESALL RD., SHEFFIELD S11 8PE (D)
Tel:Sheffield (07421668888

#11==11.111,

0....'.--.--.-"'....

'

' ;7
.. . ..

4}in , 34 -in METER. 30,A.
50/(A. or 100//A, E385. I I p P. & P.

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
61440. 20p P. & P. MULTI- If

TAPE knommaa
RECORDER

LEVEL
METER Or

5001,A, 70p. 5p P. & P.

METER

Model D62

20,000 ohm/

volt, 17.65.

15p P. & P. t!:

CARDIOID
DYNAMIC

i

MICROPHONE
i del UD-I30. Fre-

Sncy response 50-
000c/s. Impedance
al 50K and 600 ohms,
55. I I p P. & P.

ka-ie, .4.......4/

3 WATT STEREO
AMPLIFIER

E4 30. !Op P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. I I.

Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better lob. This guide to success should be

higher pay". New Opportunities- shows read by .y ambitious engineer.
you how to get them through a low.cost Send for this helpful 76 page FREE book
home study course. There are no books to now. No obligation and nobdy will call on
buy and you can pay-asy oulearn you It could be the hest thing you ever did

an MCUT OUT THIS COUPON Ill II=
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address Delos

Practical Radio and
Electronics (Tech-
riatron)
Electronic Engineer.
ing
Television Mainten-
ance and Servicing
General Radio and
TV Engineering
Radio Servicing. Main-
tenance and Repairs

C. & G. Radio. TV 0
Electronics. Mechanics

1:1 Radio Amateurs 0
Practical TV
Colour Television 0
Computer Electronics 0

& G. LI Radio TV 0
Servicing cert.

Cl Post Master General 0
1st & 2nd class cents.

O C. & G. Electrical 0
Engineering Practise

C. & G. LI Installs- D
tions and Wiring
General Electrical 0
Engineering
Society of Engineers 0
(Electrical Engineer-
ing)
Electrical Installations 0
and Wiring
C & G. Electrical 0
Technicians (Primary)
C. & G. Telecom- 0
munications

To ALDERMASTON COLLEGE
Dept. EPE03. Reading RG7

NAME (Bloch Capitals Please)

ADDRESS

Other subiects
AccrecIlied by C a C C Mombor o, A 6 C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Includes dozens of

useful and interesting
circuits you can build:

data: hundreds of
pictures: transistor
equivalents list and

hundreds of new lines.

Packed with Information.
ONLY 35p.

rePecomearcoArrekwei-havrawareamtair-1417/
 RESISTORS
CARBON FILM
jW in-1nAn. 5%, 1M0-101.1 10% E12
5W In to ion- 5%. IMC1 to 10M0 10% E12
110 to 910k0 5% E12 and E24 1p each.

METAL OXIDE
5W 1011 to 1M11 2% E12 and (24 4p each

WIREWOUND
3W 0.220. 0.270. 0 330. 0 470 10%
111 5% 17p each
1.20 to 2700 5% E12 13p each
Other ranges stocked See our catalogue
for details.
El2 10. 12. 15. 18. 22, 27, 33. 39. 47. 56. 68.
82 and decades E24 11. 13. 16. 20. 24, 30.
36 43 51. 62. 75. 91 and decades

 POTENTIOMETERS
Rotary miniature carbon
track iin spindle.
Values available 5611.
101,0. 2560. 50k0. 10060.
250kfl. 500k CI. 1M0. 2M fl
Log. Single -gang lip. Lin
Single -gang ( -1161)16p.
Log. or Lin. Single -gang
with switch 33p.
Log. or Lin. Dual -gang with-
out switch
Slider 60mm track. MetOl-
Cased. overall length
86 15 mm (knob 7p extra).
Log. or Lin. Single -gang
161). 51/11. 10611. 2560,
5060. 10060. 25060.
50060. tun. 30p each.
Log. or Lin. Dual -gang 160.
56C1. 10140. 2560. 5060.
10060. 25060. 500k
tun. 45p each.
Presents: 0 1W vert. or her.
tor). 220n, 4700, lkfl,
2 2k11. 4 7611. 10611. 2260.
4760, 100611. 220k0.470k0. 1Mr17psach.

ty
 CAPACITOR
Sub -miniature
Axial lead electrolytic

1.410 V Pr.c MI6 V P,169 IMP V Pr.,
I 63 ap 47 63 p 330 16 14p
1 5 83 Se 68 6 fp 330 63 24
22 63 p68 183 p470 63
3 3 63 Sp 69 83 14p 470 10

7 83 ap 100 4 Sp 470 25
8 8 40 Sp 100 10 Op 470 40
6 3 63 Se 100 25 Sp 680 8 3

10 25 Op 100 40 Pp 680 16
W 63 Sp 100 83 lap 880 25

15 16 110 150 6 3 ap 680 40
15 Op 150 16 Sp 1000
15 63 Sp 150 25 ap 1000
22 10 Se 150 40 14p 1000
22 75 Se ISO 63 lap 1000
22 83 Op 220 4 ap 1500
33 6 3 fp 220 10 Op 1500
33 16 Sp 220 16 Sp 1500
33 40 Sp 220 25 14p 2200
47 4 Op 220 40 lap 2200
47 10 so 220 63 259 3300
47 25 la 330 4 p 4700
47 40 Se 330 10 Sp

 SWITCHES
Rotary adjustable stop. 1 pole.
2 to 12 way. 2 pole. 2 to 6 wily,
3 pole. 2 to 4 way, 4 pole. 2 or
3 way 34p each. Slide Sub -min
DPDT 9p. Slide min. DPDT 13p.
Push to make non -locking
SPST 14p. Push -on, push -off
locking DPDT 250V 4A 4/p.
Rocker white DPST 250V 10A
alp. Rotary mains DPST 250V
2A 20p. Toggle with mot/
plate DPDT 250V 1 5A 25p.

10

15

83
10
16
63

10

63

ga
4p

lip
asp
14p
Igo
2S.
Zap
14p
lap
250
asp
lap
asp
21p
One
2Op

28p
211p

 TRANSISTORS
AND DIODES
AC127 lip BY126 13p
AC128 lip BY127 13p
AC176 17p BY164 49p
AD161 BZY88

162MP 93p series 13p
BA100 9p MPF102 36p
BA145 22p 0A91 6p
BC107 10p 0A200 7p
BC108 10p 0071 20p
BC109 13p SC146D lip
BC109C 15p T1S43 2/p
BC142 23p W005 30p
BC143 211p WO4 33p
BC1I7 10p 1N914 4p
BC148 10p 1N4001 Ip
BC149 12p 1N4002 6ip
BC168C 12p 1N4003 7p
BC169C 12p 154004 7jp
BC178 17p 154005 flp
BC182L 10p 154006 559
BC183L 12p 154007 Op
BC184L lip 154148 Ip
BC212L 14p 251302 20p
BC213L 15p 251303 20p
BC214L lip 251304 SOp
BCY71 22p 251711 24p
00131 45p 252219 25p
BD132 54p 252646 45p
BD131,2MP 2N2905 33p

[1.20 252926 Or.
BD135 31p Ye, or
BD139 49p Gn 10p
BD140 69p 253053 lip
BF258 35p 253055 49p
BF259 25p 253819 22p
BFX29 30p 2N5459 Slp
BFX30 33p 7400 16p
BFX84 30p 7413 39p
BFX85 39p 7447 [110
BFX87 30p 7473 54p
BFX88 25p 7474 45p
BFY50 20p 7490 93p
BFY51 22p 7493 93p
BFY52 20p 74121 32p

L.E.D. RED
2mcd fin 1Sp
Panel rntg clip Sp
(Other colours and 7-seg
displays in our catalogue)

 INTEGRATED
CIRCUITS !!r,
CA3046 (14 -pin DILI Sip
LH0042CH (1099) [4.25
MC1310P (14 -pin DILI [2. SO
MC1496 (14 -pin OIL) 115p

MFC40008 59p
MFC6040 /3p
NE555V (8 -pin DIL) Sup
SG1495 (14 -pin DILI 0.70
SG3402 (14 -pin DIL) [1-69
0A741C (8 -pin DIL)
uA741C (14 -pin DIL) 45p
uA747C (14 -pin DIL) E1

'IA 748C (8 -pin DIL) 311p

ZN414 (70181 (1-20
VOLTAGE REGULATORS
wA7805 5V 1.5A (T03) (1.75
PA7815 15V 1 5A (703) [2.30
MVR 5V. 12V. 15V. 500mA

(T03) [1.60
uA78M05 5V 500mA [1.30
uA78M15 15V 500mA t1 30
vA78L05 5V 100mA (T092) 60p
uA78115 15V 500m4 (1092) 60p
vA723C Variable 2 to 37V

(T099 or 14 -pin DIL) 75p
Our catalogue contains
application circuits and data
for all the above I C s and
many more

DISCOUNTS
Details in our catalogue. Start
collecting MES Discount
Vouchers NOW!

BCD OUTPUT SLIDE SWITCH
Marks the end of the old-
fashioned thumb -wheel
switch. With 7 -segment type
read-out. Full details in our
catalogue [1 .38.

 PLUGS AND SOCKETS
Din

2 -pin
3 -pin
4 -pin
5 -pin A (180°)
5 -pin B 1240°)
6 -pin

Plug Chassis
Socket

ap 6p
flp 7p

10p 7p
10p 7p
10p 7p
10p 9p

JACK PLUGS
2.5rnm Plastic Barrel
2. 5mm Metal Berra'
3 5mm Plastic Barrel
3.5mm Metal Barrel
(In Std. Mono Plastic

Barrel

5p
15p
flp

1Sp

13p
kin Std. Mono Metal Barrel 24p
kin Std Stereo Plastic

Barrel lip
n Std. Stereo Metal Barrel 30p

JACK CHASSIS SOCKETS
2 5mm open -type metal flp
3 5mm open -type metal Ip
Sin Std. Mono open -type

metal 10p
Sin Std. Mono moulded

with 2 break contacts 14p
iin Std. Stereo open -type

metal 150
fin Std. Stereo moulded

with 3 break contacts lip
In -line sockets of all above types

PHONO
Plastic -topped plug 5p
Screened plug 12p
Chassis socket single
Chassis socket twin

Ip
Bp 3=1-

 MAINS CONNECTORS
P360 3 -pin 1 SA Chassis

plug with line socket
SA2190 3 -pin SA Chassis

plug
SA1862 Line socket for

SA2190
P437 3 -pin 5A Chassis

socket with line plug

30p

22p

25p

55p

 TRANSFORMERS
LT700 min. output Pri tkn.
Sec. 511 200mW 50p; Sub -min
mains S -0-6V 100mA 95p,
12-0-12V 50m4 95p (Size both
approx. 30 v 27 x 25mm).
Min. mains 0-6V 500mA. 0-6V
500mA [1-36; 0-12V 250mA.
0-12V 250mA [1.36; 0-20V
150mA. 0-20V 150mA (1.39;
0-24V 125mA. 0-25V 125mA
(1 35.
Mains MT3AT Sec. 12-15-20-
24-30V 2A 13.00.
Mains MT206AT Sec -0-15-205 -
IA. 0-15-20V 1A 531111.

ORGANS
LFgiSo ,caI,Lr

OwnEleftroncpeOcriiiiacto

Organ ThatYou Can

FULL CONSTRUCTIONAL
DETAILS IN OUR LEAFLETS.

Leaflet MES51 Price
15p, describes a fully
polyphonic basic
organ which can later
be used as the basis
of a large sophisticated
instrument.
Leaflet MES52 Price
50 continues the
description of the
MES50 series organs
and shows you how to add a second keyboard
with lots more stops

 THE AMAZING DM02
A ready -built. tested end guaranteed digital
master oscillator. Accurately generates the top 13
notes for your organ system and reduces the
complete tuning of your organ to ONE SIMPLE
adjustment. New design gives selectable C to C
output ranges of (approx.) 4611 to 13611 (highest)
or 2611 to 4k11 or 160 to An, etc. right down to
16Hz to 32Hz' And this new compatible design is
even smaller. only 3-5in x 3-7in including gold-

DM02T includes built in variable depth and rate
frequency shift tremulant.
DM02 t12.25 DM02T (14.25
SAJ110 7 -stage frequency divider in 14 -pin DIL
package. Sine or square wave input. Square
ways output may be converted to taw -tooth

each or 6 for [S-94 or 12 for Eli -IS.
Keyboards high quality. fully sprung
Flat -front 48 -note F to E [15-95
Sloping -front 49 -note C to C [1595
Sloping -front 61 -note C to C [20.44
Swell pedal with 10611 log. pot [5 93
°Spring Line Unit (short) t3- 05
Spring Line Unit (long) t1 SO
Reverberstion Driver Module 15.34
S A.E. please for full details. leaflet MES24
Gold -clad phosphor -bronze wire 30p per yd
Palladium earth bar 1Sp per octave length
Contact Blocks 2 -make (GB2) 22p
Stop Tabs rocker type not engraved (white.

red grey or black) with OPDT switch 49p

SPECIAL OFFER
5W Audio Amp I.C. TBA810S

with data and eircuits.

Price £1.00

P.O. Box 3, Rayleigh, Essex. Tel. Southend-on-Sea (0702) 44101

VAT Please add 8% to the final total. Post and Packing FREE in U.K.
(15p handling charge on orders under E1)

First-class post pre -paid envelope supplied free with every order.

"ELECTRONICS TODAY
INTERNATIONAL"

4600 SYNTHESISER
We stock all parts tor this brilliantly designed
synthesiser. This includes all the P.C.B s. metal-
work and drilled and printed front panel giving a
truly professional finish. Authoritative opinions
agree the E.T.I International Synthesiser is
technically superior to most of today s models
Complete constructional details in our booklet.
available shortly. S.A.E. please for price list and
specification. We also stock all parts for the
P.E. Synthesiser. and Mlnisonic.
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COMPLETE STEREO SYSTEM

STERE4)

FOR AUDIO
AT A BUDGET

Systeml.£51.00
40 Watt Amplifier. Viscount III - 0102 now 20 watts per channel.
System I includes:
Viscount III amplifier - volume, bass, treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble filters. Plus headphone socket.
Specification
20 watts per channel into 8 ohms. Total distortion rid lOW p 1kHz 01%. P.U.1 (for ceramic
cartridges) 150mV into 3 Meg. P.11.2 (for magnetic cartridges) 4mV a )kHz into 47K. equalised
within , 1d8 R.I.A.A. Ranks 150mV into 220K. (Sensitivities given at full power). Tape out
facilities: headphone socket, power out 250mW per channel. Tone controls and litter
characteristics. Bass: -12dB to -17dB a 60Hz. Bass filter: 6dB per octave cut. Treble control:
treble, 12dB to-12dB ,a 15kHz. Treble filter:12dB per octave. Signal to noise ratio:
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics
better than 2616 on all inputs. Size approx. 131",7 9", 3j".
Garrard SP 25 Mk III deck with magnetic cartridge. de luxe plinth and hinged cover.
Two Duo Type II matched speakers- Enclosure size approx. 17 I", 101" .7 6"
in simulated teak. Drive unit 13" 8" with parasitic tweeter. 10 watts handling.

Complete System £51.00

System2.£69.00
Viscount III amplifier (As System
G d SP 25 Mk Ill deck (As System I)
Two Duo Type III matched speakers - Enclosure size approx. 27" x 13' x lli"
Finished in teak veneer. Drive units 13" x B" bass driver, and two 3" (approx.) tweeters.
20 watts R.M.S., 8 ohms frequency range - 20 Hz to 18,000 Hz.

Complete System £69.00

PRICES: SYSTEM 1 PRICES: SYSTEM 2

Viscount 1110102 Viscount 1119102
amplifier (24.20 + fl p b p amplifier f24.20 El ph p

2 Duo Type II speakers f14.00 + E2.20 p b p 2 Duo Type Ill speakers f 39.00 + £4.00 p ft p

Garrard SP 25 with Mag. cartridge Garrard SP 25 with Mag. cartridge
de luxe plinth de luxe plinth
and hinged cover (21.00 + £1.75 ph p and hinged cover (21.00 + £1.75 p p

total: E59.20 total: E84.20

Available completelor only: £51.00 Available complete for only: £69.00
f3.50 p E4.00 p Bp

QUALITY SOUND,
FOR LESS THAN k20.00

Stereo 21, easy to assemble audio system kit. No soldering required.
The unit is finished in white P.V.C. and the acrylic top presents
an unusually interesting variation on the modern deck plinth.
Includes:- BSR 3 speed deck, automatic. manual facilities together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions.
Specifications: For the technically minded: -
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel.
Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.
151" x 8" x 4". Complete deck and cover in closed position approx. 15i" x 12" x 6".

Complete only £1 9 ' 95 , E1.60 p ft p. Extras if required. Optional Diamond Stylif1.37.
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give
optimum performance, £3.85.

BUILD YOUR OWN * 8 TRACK HOME CARTRIDGE PLAYER

STEM AMPLIFIER
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 chanrrel 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 over the audio spectrum.
240V, AC only. £7'64+ 55p p &pl wfilAbla 7175 spplakpers

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount III system.
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Output sensitivity 125mV
Comparable unit sold eleswhere at
£24.00 approx. Yours for only

£11.95 ± 90p p Et p.
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PUSH BUTTON
CAR RADIO
KIT: The Tourist II

NO SOLDERING REQUIRED!

NOW BUILD YOUR OWN PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully completed and
tested printed circuit board on which no soldering is required. All
connections are simple push fit type making for easy assembly.

Fine tuning push button mechanism is fully built and tested to mate
with printed circuit board.

TECHNICAL SPECIFICATION: ( 1 ) Output 4 watts R.M.S. output. For 12 volt
operation on negative or positive earth. (2) Integrated circuit output
stage, pre -built three stage IF Module. Controls volume manual
tuning and five push buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide, 2" high and 41-" deep approx £7.70 + 55p. p &p.

Speaker including baffle and fixing strip 0.65 - 23p. p&p.
Car Aerial Recommended-fully retractable £1.37-20p. p. & p.
The Tourist I Kit For the experienced constructor If you can solder on a printed circuit
board you can build this model.
Same technical specification as Tourist II Price £6.60 + 55p p p.

EMI SPEAKERS AT FANTASTIC REDUCTIONS

20 WATT
SPEAKER SYSTEM*
System consists of a 13 8 (moms)
eliptical woofer unit with a 8 5

MOVOs I mid range unit incorporating
parasitic tweeter and crossover
components Circuit diagram
Technic.' Specification,
Bass Unit
Flux density -100 K. speech coil -1y
Cone. Triple laminated paper with
P.V C surround
Mid Range Unit
Flux density -33K, speech coil -1 with
parasitic tweeter
Power Handling
20 watts R M S.. irripedance-8 ohms.
frequency response -20 Hz to
18.000 Hz

OUR PRICE
£6.60. Complete
J-- 90p p p.

PORTABLE
DISCO
CONSOLE

BMOLAYC.ARO 11

DO NOT SEND CARD
Just write your order giving
your credit card number

15" 14A/780 BASS UNIT

opener cone material handles up r 50

watts RMS. and m treated to give a smooth
requency response Resonance 30 Hz Ilux
ensity 360.000 Maxwells Impedance ai

1 kHl.58 ohms ri voice coil

Recommended retail price E40.80.

OUR PRICE E18.70
- 11.50 p p

DISCO AMPLIFIER
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms).
Inputs .4 electrically mixed inputs. 53 individual mixing controls.
*Separate bass and treble controls common to all 4 inputs.
*Mixer employing F.E.T. (Field Effect Transistors) "Solid State circuitry.
*Attractive styling.

INPUT SENSITIVITIES -Input - 1.) Crystal mic. guitar or moving coil
mic, 2 and 10mV. (Selector switch for desired sensitivity).
-Inputs - 21, 3), 4). Medium output equipment-ceramic cartridge, tuner,
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V
opefation. Size approx: 121"x 6"x 31". £15.00+60p. p Ft p

INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with
volume control, switched input for auxiliary with volume control. bass and treble controls,
volume control and blend control for turntables.

Two B.S.R. single play professional series decks, fitted with crystal cartridges.

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features include square section aluminium
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus
pressure control for perfect trucking), and conveniently grouped easy to read linear controls.
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted
at any point on the record.

The two lightweight cartridge shells have slide -in -holders to facilitate easy inspection of
needles and cartridges.

Mail orders to Acton. Terms C.W.O. All en-
quiries stamped addressed envelope. Goods
not despatched outside U.K. Leaflets avail-
able for all items listed thus * Send stamped
addressed envelope. All items subject to
availability. Prices correct at 1st Jan. 1975
and subject to change without notice.
All prices include V.A.T. at 8% rate.

R

TECHNICAL SPECIFICATION:
Pre -amp - Output - 200mV
Auxiliary inputs - 200mV and 750mV into 1 meg.
Mic input - 6mV into 100K. 240 volt operation.
Turntables capacity -7".10" or 12" records.
Rumble, wow and flutter
Rumble Better than -35dB. Wow Better than 0.2%.
Flutter Better than 0.06% (Gaumont kalee meter).
Finish - Satin black mainplate with black turntable
mat inlaid with brushed !aluminium trim. Tonearm
and controls in black and brushed aluminium.

Console size -
Unit Closed - 17 rx 13 r x 81" (approx.)
Unit Open - 35 r x 13 r x 41"(approx.)

This disco console is ideally matched for the
Reliant IV and Disco 50 or any other quality amplifier.

The unit is finished in black PVC with contrasting
simulated teak edging, diamond spun control knobs
with matching control panel.

Yours for only £45.00 + £3.50 P. ft P.

Radio and TV
Components
(Acton) Ltd.

21d High Street, Acton, London W3 6NG
323 Edgware Road, London W2

C

Personal Shoppers Edgware Road: 9a.m.-5.30p.m. Half day Thurs. Acton: 9.30a.m.-5p.m. Closed all day Wed.
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Co:missal!
THE B.D.2 TURNTABLE ASSEMBLY
The famous B.D.2 belt drive turntable with press button
speed change has now been developed to feature a newly
designed matt and brushed aluminium trim, and the Perspex
cover has an easy "hinged -on, hinged -off" movement.
The B.D.2 is available as a chassis unit or spring mounted on
a wood plinth, as above.

S.A.U.2 PICK-UP ARM
Recognised as one of today's most advanced pick-up arms
it features

* Auto -bias Compensator
* Hydraulic Lowering Device

* Precision Balance
* Adjustable Head Shell

,

.

Contact your dealer for information or send stamp for a

-( -11IC:=110-

S.C.U.1 STEREO
CARTRIDGE
A quality cartridge
designed specifi-
cally for the person
who appreciates
his equipment.

brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD
Atlas Mill Road, Brighouse HD6 1 ER Telephone: Brighouse (04847) 2142 Telegrams and cables: Connoiseur, Brighouse

SAVBIT handy
solder dispenser

A coil of Ersin
Multicore Savbit
Solder in a
dispenser 7tt 6 in of
18 s.w.g. (2.2
metres of 1.22mm).
The Solder that
reduces the wear
of soldering iron
bits.

Size 5
32p

for fast easy reliable soldering
ASY 100 M DigiPuNSEGE n,n) niming

IDEAL FOR HOME CONSTRUCTORS
Ersin Multicore Solder contains 5 Cores of non -corrosive flux instantly cleaning heavily oxidised

surfaces No extra flux .s required

cSAVBIT solder
for general purpose
work
A handy plastic reel of
SAVBIT alloy. 631t of 18 s
(19.2 metres of 1.22mm)

9.

Size 12 £1.72

(clk%Nak

ALU-SOL for
soldering aluminium
New Multicore Alu-sol
flux -cored solder in 16
s.w.g. No extra flux
needed. Plastic reel holds
36ft. Supplied with full
instructions. Also available
in solder dispenser.

Size 4 £2.32

NEW BIB WIRE STRIPPER & CUTTER\
Fitted with unique 8 gauge
selector with handle locking device
and easy grip handles. Spring

incorporated for automatic
opening. Strips insulation from flex

and cables in seconds and can also
be used as a cutter. Model 813.80p

Fine gauge solder
for soldering small
components
Fine gauge solder for soldering
small components 138ft of
22 s.w.g. (42.0 metres of
0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for intricate work and
small components.

Size 10 £1.44

NEW SOLDER WICK
Absorbs solder instantly, from tags and
printed circuits. Only needs 40 to 50 Watt

soldering iron. Quick and easy
to use. Does not need flux and
is non -corrosive.

Size 18 90p./

For soldering
fine joints

Dispensers
of Ersin
Multicore
Solder make
those small
jobs easier.
21ft of 22
s.w.g. (6.4
metres of
0.71mm)
solder,
specially
suitable for
soldering tine
wires, small
components
and for
repairing
printed
circuits.

Size 15 36p
Or size 19A for kit
wiring or Radio and
T.V. repairs 7ft.
(2.1 metres) of 18
s.w.g. (1.22mm)
Ersin Multicore Solder.

`Size 19A 34p.,

Bib Hi-Fi Accessories Limited,
Sole U K Salo- ,onaires. P O. Box 78 Hemel Hempstead. Herts. HP2 7EP

c, es shown are recommended retail excludingV.A.T.
r -E Electrical and Hardware Shops. If unobtainable, send I3p P&P

es and specifications subject to change without notice
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SHEER SIMPLICITY!
Tuner _0.0__
Gram o
Tape O

Half HY5

C)

-0 0

Tape o.p

4-
VOLUME

BASS
-1 1

Half NY5

TREBLE

4- BALANCE

O
Stereo.Mono switch

V

Fuse

L.S

Fill ii'
PSU50

L

N

Or 1 j-E
MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier. ideally
suited for both mono end stereo applications_ Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction,
while the second caters for tone control end balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3rnV RIM. Ceramic Pick-up
30mV. Microphone lOrnV Tuner 10OrnV Auxiliary 3-100mV.
Input,impedance 47kI1 at IkHz. Outputs: Tape 100mV.
Main output Oclb (0 775V RMS) Asti. Tone Controls:
Treble n 12db at 10kHz. Bass n 12db at 100Hz Distortion:
0 5% at 1kHz. Signal/Nola@ Ratio: 68db Overload Capa-
bility: 40db on most sensitive input. Supply Voltage.

16-25V

PRICE £4.50 P 3&6Pre

The HY50 is a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided. input. output. power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into Oct. Load Impedance:
4-1611. Input SnsitIvIty: Ddb (0-775V RMS). Input
Impedance: 471,11 Distortion: Less then 0 1% at 25W
typically 0 05% Signal/Noise Ratio: Better than 75db The PSU50 incorporates a specially designed transformer
Frequency Rponsts:10Hz-50kHz 3db Supply Voltage: and can be used for either mono or stereo systems
- 25V Size: 105 50 25rnm

PRICE £5.98 48p VAT
P. & P free

TECHNICAL SPECIFICATIONS
Output voltage  25V. Input voltage: 210-240V L 70

90 H.60rnin

PRICE £6 P

48p VAT
& P. FREE

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,

Nackington, Canterbury,
Kent CT4 7AD.
Tel. (0227) 63218

Please Supply
Total Purchase Price
I Enclose Cheque 0 Postal Orders 0 Money Order .7
Please debit my Access account El Barclaycard account
Account number
Name and Address
Signature
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If you're
interested

in electronics

You'll like the

NEW LITESOLD

SUPER IRONS

We've been supplying the electronics
industry with soldering irons for
many years and we have now put all
our experience into an iron for the
electronics enthusiast.

The new LITESOLD SUPER IRONS
have all the features you have been
looking for; a neon indicator which
glows only when the supply is
connected correctly and the iron is
safely earthed, an unbreakable nylon
handle, a burn -proof mains lead,
a special oxydised binding, a long
life element, a range of bit shapes
to suit every job and a special
bench stand.

There are three SUPER IRONS
the S90
12 watts for miniature jobs
at £4.77
the S142
20 watts for medium jobs
at £4.85
the S187
24 watts for heavy jobs
at £4.89
and the special spring stand at £2.24.

Get your LITESOLD SUPER IRON
direct from

Light Soldering
Developments Limited
97-99 Gloucester Road
Croydon Surrey
Telephone 01-689 0574

All prices include postage, packing arid VAT
but not the diamond ring.

RS
TVALVE MAIL ORDER CO.
I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage Sp for first transistor, I p thereafter, over
ten post free. INTEGRATED CIRCUITS 6p + I p each added

Op
1821 047
1823 0.35
11485 0.88
18233 0.50
1N256 0.50
1N642 018
18723A 0.20
18914 0.06
1144007 0.12
18113 0.26
18202 0.28
20371 0.40
20381 0.22
20414 0.80
20417 0.25
28404 0.22
28697 0.18
28699 0-80
214706 0.12
214706A 0.12
2N708 0.15
2N709 0.40
2311091 0.66
2311131 0.25
2N1132 0.24
2311302 048
281303 0-18
2141304 0.28
2141303 0.22
281306 0.28
281307 0.28
2141308 0.28
2142147 0.78
2142148 0410
2142160 0-78
2142218 043
2142219 0.25
282369A 0.18
2142444 1.99
2N2613 0.28
2312646 0.50
282904 0.20
282904A 0.25
2N2906 0.20
282907 0.28
282924 042
2142923 0.15
2312926 0.12
283054 0.48
2213055 0.45
2313702 0.11
2143705 0.15
2313706 0.11
2143707 0.13
2N3709 0.10
2N3710 0.11
2N3711 0.11
2N3819 088
2144289 0.80
285027 0.58
2/45088 0453
29301 0-59
213304 1.15
22501 0.75
28703 1.00
AA129 0-20
AAZ12 0.75
AAZ13 0.12
AC107 0.51
AC126 0.25
AC127 0.25
AC128 0.15
AC187 0.21
AC188 11.20
ACY17 0.40
ACY18 0.27
ACY19 0-27
ACY20 0.22
ACY21 0.22
ACY22 0-18
ACY27 0.25
ACY28 0.25
ACY39 0.78
ACY40 0.22
ACY41 0.22
ACY44 042
AD140 0.50
AD149 0.50
ADI61 0.44
AD182 0.44
AF106 0.80
410114 0.25
AF115 0.25
kF116 0.95
41117 0.24
AF118 0.57
AF1I9 0.20
41,124 0.30
A1123 0.30
AFI26 0.30
AF127 0.30
AF139 0.41
AF178 0.55
4F174 0415
AF180 0.55
AF181 0.50
kF186 0-48

Op
AFZII 145
AFZ12 2.00
AlillY26 0.25
A8Y27 0.33
A6Y28 0-25
A8Y29 0.30
A8Y36 0-25
ASY50 0.20
A0Y51 040
A8Y53 0,20
A8Y33 0,20
ASY62 0.25
A0Y66 0.33
ASZ21 1.00
A8Z23 0.75
AUI04 1.00
AIIY10 1.00
BC107 0.14
BC108 0.13
BC109 0.14
100113 0-15
BC115 0-20
BC116 0-20
BC116A 0.23
BC118 0.20
BC121 0.20
130122 0.20
ItC125 068
BC126 0.65
130140 0.55
BC147 0.10
BC148 0.08
BC149, 0.10
BC157 0.14
BC158 0.12
BCI60 0-63
80169 0-14
BCY31 0.45
BCY32 0-85
BCY03 0-38
BCY34 0-45
BCY38 0.55
BCY39 1.50
BCY40 0.80
BCY42 0.30
BCY70 0.18
BCY71 0.22
BCZ 10 0-60
BCZ11 0.65
BD121 1.00
BD123 1.00
BD124 0435
BDY11 1.45
BF115 0.20
BF167 0.25
BF173 0.28
BF181 0.35
BF184 0.22
BF185 0.22
BF194 040
131195 0.13
81196 045
BF197 045
/31861 0.25
BF298 0.25
BFX 12 0.20
BFX 13 CH
BFX29 0.28
BFX30 0.28
BFX33 0.98
BFX63 0.50
BFX84 0.25
BFX85 0.28
BFX86 0.25

IM:78 0. 250.24
BFY10 1.00
BFY11 0.50
BFY17 0.40
BFY18 0.45
BFY19 0.55
BFY24 0.45
BFY44 1.00
BFYSO 0.21
BFY51 0.20
BFY52 0.20
BFY53 0.17
BFY64 0416
BFY90 0-81
138X27 0.50
1313X60 0.93
B2476 048
132Y26 0.17
1313Y27 0,20
BSY51 0-50
BSY95A 0-12
1313795 0.12
BT102/50OR

0.75
BT Y42 0.92
BTY79/10012

BTY79/400R
0-75

1.10
BY100 0.27
BY126 044
BY127 0.12
BY182 0.85

gp
BY213 0.22
BYZIO 0.45
BYZI1 0-40
BYZ12 0.40
BYZ13 0-42
BYZ15 1.25
BYZ16 060
BZY88 0-10
C111 0.55
CR81/05 0.80
CR81/40 0.45
CS4B 1410
CSIOB 850
DD000 0,15
DD003 0.15
DD006 0.25
DD007 0.40
01)008 048
0D3 0.88
01)4 040
6103 043
0138 0.25
0012 0.10
GET102 Q-50
GET103 0.40

0.85
GET114 0.80
GET115 0.90
GET116 0-85
GET120 0.50
GET872 0.50
GET873 0.40
GET880 0.60
0ET881 0.25
0ET882 0.85
0ET885 0.40
GEX44 0,08
GEX43/1 0.45
GEX941 0.45
02351 0.50
02430 0.50
07531. 0.25
037M 0.50
801005 0.50
018100A 0.20
MAT100 0.20
MAT 101 0.25
KAT120 0.90
MAT121 0-25
MJE520 0.68
MJE2933 1.27
MJE3035 0.77

0.47
31110102 0-40
2111103 046
811104 0.35
811105 0.30
NKT128 0-45
NKT 129 0-80
NKT2I 1 0.25
NKT213 0.25
NKT214 0.24
NKT216 0-40
NKT2I7 0.45
NKT218 1.18
NKT219 0.33
NKT222 0.30
NKT224 0-25
NKT25I 0-24
NKT271 0.20
NKT272 0.20
NKT273 0.20
NKT274 0.20
NKT275 0.25
NKT277 0.20
8KT278 0.25
NKT301 0.85
NKT304 0.75
NKT403 0-70
NKT404 0.66
NKT678 040
NKT7I3 040
NKT773 0.25
NKT777 0-38
0A5 0.72
0A6 042
0A47 0412
0A70 040
0A71 0.20
0A73 0.15
0A74 0.15
0A79 0-10
0A81 048
0A85 0-15
0A86 0.15
0,490 0.07
0A91 0.07
0,493 0.07
0A200 0.08
0A202 ROO
0A210 0.20
04211 0.35
042200 0.50
OAZ201 0.45
0A2202 0.45
OAZ203 0.45
OAZ204 0.45

Op
OAZ203 0.45
OAZ206 0-45
OAZ207 0-45
04Z208 0-40
OAZ209 0-40
OAZ210 0-40
0,12211 0-40
0AZ222 0-45
OAZ223 0.45
0A2224 0.45
OAZ241 0,25
0A2242 0-15
0A2244 0-25
OAZ246 0.15
OAZ290 0-88
0C16 1410
0016T 1-00
OCI9 0.50
00'22 1.00
0023 1.25
0024 1.10
0025 0-40
0026 0-40
0028 0.66
0029 0415
0C30 0-40
0035 0.55
0C36 0.60
0C41 0.35
0C42 0.40
0043 0.70
0C44 0-20
0044M 0.17
0C45 0410
0C45M 0-13
0046 0427
0057 0410
0058 0.60
0059 0.60
0066 0.50
0070 0,111
0071 0-18
0072 0-28
0073 0.50
0074 0.80
0075 040
0076 0.80
0077 0.54
0078 0.25
0079 0.80
0081 029
OC81D 0.28
008151 0.20
0081051 0,18
0081Z 0.45
0082 0.28
0082D 0.25
0083 0.27
0084 0.80
0C114 0.98
0C122 1,00
00123 1.10
00139 0.40
0C140 1.14
00141 0.80
0C169 0.20
0C170 0.80
0C171 0.80
00200 0.54
0C201 1.00
0C202 0.90
OC203 0.55
0C204 0.65
00205 1.00
OC206 140
00207 1.00
00460 0.20
0C470 0410
OCP71 1.20
OR112 0-60
08160 0-55
08161 0-48
8X68 0410
0X631 0.45
6X635 0.55
131E640 0-75
8X641 0.75
SX642 040
8X644 0.85
SX645 0.85
TIC44 0.29
V15/30P 0.75
V30/201P 0.75
V60/201 0.50
V60/201P 0.75
XA101 0.10
XAIO2 0-18
XA151 0-15
XAI52 0.15
XA161 0-26
XA162 0.25
XB101 0.43
XB102 0.80
XBIO3 045
XB113 0-30
811121 0.49

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 8% rate. This must

be added to the total order including postage.

Op
Z8170 0.10
78271 0 18
ZT21 0 25
ZT49 0 25
ZTX107 0.12
ZTX 108 0.09
ZTX300 0.13
ZTX304 0-24
ZTX300 0.19
ZTX303 046
ZTX331 0.25

INTEGRATED
CIRCUITS
7400 040
7401 0.16
7402 0.16
7403 0.16
7404 0.26
7405 0.22
7406 0.42
7407 0.42
7408 0.28
7409 0.28
7410 0-18
7411 0-25
7412 0.80
7413 0.116
7416 0.36
7417 0.86
7420 0-16
7422 0.25
7423 0.87
7425 0.37
7427 0.87
7428 0.40
7430 040
7432 0.87
7433 047
7437 0,27
7438 0.87
7440 0.22
7441AN 0.92
7442 0.79
7430 0-18
7451 0.16
7453 0.18
7454 0.18
7460 0.18
7470 0.88
7472 0-88
7473 0.41
7474 042
7475 0-59
7476 0.45
7480 040
7482 0.87
7483 1.10
7484 1.00
7486 0.47
7490 045
7491AN 1.00
7492 0.70
7493 0.70
7494 0.80
7495 0.80
7496 045
7497 8.87
74100 1.89
74107 0.45
74110 0.58
74111 048
74118 0.90
74119 148
74121 0.50
74122 0.70
74123 1.00
74141 0.90
74145 HS
74150 1.75
74151 140
74154 2.00
74155 1,00
74156 1.00
74157 0.05
74170 242
74174 1.57
74175 140
74176 140
74190 2.00
74191 2.00
74192 2.00
74193 240
74194 1410
74195 1.10
74196 1-80
74197 1.20
74198 247
74199 2-52

Plug In sockets
-low profile
14 pin DIL

0.16
16 pin DIL

0.17

Prices correct
when going

to press.
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SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 15.45 CIrr.ri.age

35W RMS 25-50V
7 transistors, 7 diodes

SA50 £6.90 Carriage
f ree

SOW RMS 25-65V
7 transistors, 7 diodes

SA 100 E12.50 imageCa; rage
ree

100W RMS 45-70V
10 transistors, 7 diodes

* 25Hz-25kHz
* 0-2% distortion
* Noise-80dB
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

components

120 watt module complete with built-
in supply-extra heavy duty £22.50 Carr.60p

Mk II STEREO DISCO MIXER £22.50
Carr. 30p

This well tried Pre -Amp mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol. Mains. Size
17fin x Sin x 4in deep.

DISCO MODULE £9.50 C707.-.
Thousands sold of this extremely popular mono Pre -Amp. A mit input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol. Left deck vol, Right deck vol, bass, treble,
master vol. Size 12fin x Sin x tin deep.

THE SAI00 MODULE

POWER SUPPLIES
I UNSTABILISED 1-READY WIRED

PU45 Suits 2 SA35 or
I SA50 (4 ohm) £5.45 Carriage

30p

PU70 Suits 2 SA50 or
2 SAI00 (8 ohm) E8.45 Carriage

40p

STABILISED
Suits 2 SA35 orPS45 2 SA50 (4 ohm) £4.45 Caterreage

MT45 Transformer for
above E3.50 Carnage

PS70 Suits 2 SA100 £5'45 Carnage

MT70 Transformer for
above

/4.90 Carriage
40p

N.B. PS70 is not suitable for the SA50

- -   
SAXON ,

a ,

1111.
oua MCP 11111

0  
.SAXON iiliWATINWIL

-    
rein i

3 -CHANNEL SOUND-LITE £22.50 Carr.30p
Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full -wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for "through " connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT -BACK circuitry
for extra wide range response. Size I2in x Sin x 2.1.in deep. Professional standards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price
VERSION L7.50 pc! auned letso rricr.easplagi sales,lwave

Carr. free operation

MULTI -PURPOSE MIXERS
M4HL M6HL

19.5n Carr. £29.5n Carr.
v 50p v 50p

Featuring multiples of our VA30 module, the M4HL
and MEHLfulfil the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed.
The M4HL has four channels, and one output, and
the MEHL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.
VA30 CHANNEL /3.5(I Carr.

MODULE fre
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

Add 8% VAT to all orders

A A lb

saxma sound  ilto

41 41

o
°

0 0 0 0 6 6
SAXON

O

it

SAXON
CSE
100

COMPLETE
AMPLIFIER

E39.90
Carr. free

100W of speech and
music-Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups.
discos, etc. Fully
tested and
guaranteed.
SOW version identical
in appearance.

N E W ! !
SAXON MULTIMIX 100 £57 FR EL

100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls-fantastic value.
Ideal for complete Disco's, Groups, Clubs, etc.
SAXON MULTIMIX 50 wittcavy palsABOVE £45

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD  CROYDON CRO 2HS

Please quote magazine when ordering)
SHOP HOURS: 9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.
24 -HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

SEND 10p FOR OUR NEW 26 -PAGE
MANUAL-full circuits and details.
TERMS OF BUSINESS: C.W.O.. C.O.D. or
ACCESS gist send in card number . Send
50p. for C.O.D.
Please include S.A.E. with all enquiries.

VAT at 8% must be added to all
orders including carriage charges.
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EX -COMPUTER STABILISED
POWER MODULES
Complete with circuit diagrams, etc.
99p each plus 22p P. & P.

LOW COST CAPACITORS
0.01µF 400V. 8p each
3110µF 30V. Elect. 10p each

FIBRE -GLASS PRINTED
CIRCUIT BOARDS
161 x 4' approx. 2 for 55p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
99p each

VEROBOARDS
Packs containing approx.. 50sq. in. various
sizes, all 0.1 matric 559

REPANCO CHOKES & COILS
RF Chokes

' CH1. 2.5m11 29p CH2. 5-0mB 30p
CH3. 7-3mH 81p C114. 10mH 389

CBS. 1.5mH
COILS
DRX1 Crystal set 81p DER2 Dual range 45p

COIL FORMERS & CORES
NORMAN l Cores & Formers
1" Cores & Formers 10p

SWITCHES
DP/DT Toggle 36p SP/ST Toggle 30p

FUSES
11' and 20nii. 100mA, 200mA, 250mA,
500mA, 1A, 1.3A, 2A
QUICKBLOW 5p each.

EARPHONES
Crystal 2-3nmi plug 42p
Crystal 3.5min plug 42p
8 ohms 2-5min plug 22p

ohms 3'51ritii plug 22p

DYNAMIC MICROPHONES
111223. 200 ohms plus on/oil switch and
_Munn mid 3 5min plugs 11.85

3 -WAY STEREO HEAD-
PHONE JUNCTION BOX

11,1 f1-87

2 -WAY CROSSOVER
NETWORK
K4007. so Imp Insert ion i s. ab111121

CAR STEREO SPEAKERS
(Angled) 6345 per Pmr.

BI-PAK
CATALOGUE AND LISTS

Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)
No. Length Width
BV1 tt. x
11V2 11' x

Height Price
x 2' 1125
x 3' 11.75

ALUMINIUM BOXES
11A1 51' x 21' x 11'
BA2 4' x 4' x 11'
BA3 4' x Sr 0 11'
BA4 51' x 4" x 11'
BAS 4" x 21' x 2'
BA 6 3' x 2' x
BA7 7" x x 21

BAN x 6' x r Imo
BA9 r x x 2 70p
P. & P. 13n on each box

40p
490
499
68p
49p
42p

BIB HI-FI ACCESSORIES
De Luxe Groov-Kleen
Model 42 £1.95
Chrome Finish
Model GO £1.50

Ref. 36A. Record/Stylus Cleaning Kit 88p
Ref. 43. Record Care Kit 42-42
Ref. 31. Cassette Head Cleaner 58p
Ref. 32. Tape editing Kit 11.68
Model 9. Wire Stripper/Cutter 83p
Ret. 46. Spirit Level 82p

Ref. B. Stylus and Turntable Cleaning Kit
Ref. P. Hi -F1 Cleaner Sip 34p
Ref. 3.4.4. Stylus Balance 11.37
Ref. J. Tape Head Cleaning Kit 62p
Ref. 36. Stereo Hints and Tips 42p
Ref. 45 Auto ('hanger Groove Gleaner 41.08

ANTEX SOLDERING IRONS
X25 unit 4205
MN 240. 13 watt 42.48
Model G. 18 watt 12.26
8K2. Soldering Kit 13.25
STANDS: ST3, suitable for all models 41
SOLDER: 18SWG Multicore 7oz 41.61
22SWG 7oz 1141. 188WG 22ft 51p
22SWG Tube 88p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 "

104 For model CN240

1100 For model CCN240
1101 For model CCN240
1102 For model CCN240

1020 For model 0240 "

1021 For model 0240 r
1022 For model 6240 A,

50 For model X25 jsj "
51 For model X25 F
52 For model X25 IV

ELEMENTS
ECN 240 41-30
ED 240 11.07

ECCN 240 11.32
EX 2511.16

42p

42p

42p

42p
42p
42p

429
42p
489

48p
48p

ANTEX HEAT SINKS 10p

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

NEW COMPONENT PAK
BARGAINS
Pack
No. Qty. Description Price
CI 200 Resistors mixed values approx.

count by weight 0.54
C2 1..30 Capacitors noted values approx.

count by weight 0.54
C3 50 Precision Resistors 0.1%, 0.01%

mixed values 0.54
C4 75 Ith W Resistors mixed preferred

values 0-54
C5 5 Pieces assorted Ferrite Rods 0-54
Cfi 2 Tuning Gangs, MW/LW VHF 0.54
C7 1 Pack Wire 50 metres assorted

colours 0-54
C8 10 Reed Switches 0.54
C9 3 Micro Switches 0.54
CIO 15 Assorted Pots & Pre -Sets 0.54
CI I 5 Jack Sockets 3 x 3.3ni x

Standard Switch Type 0.64
C12 30 Paper Condensers preferred types

mixed values 0.54
C13 20 Electrolytics Trans. types 0-54
CI4 1 Pack assorted Hardware-

Nuts/Bolts, Grommets, etc. 0-54
C15 5 Mains Slide Switches 0.64
C16 20 Assorted Tag Strips & Panels 0-54
CI7 10 Assorted Control Knobs 0.54
C18 4 Rotary Wave Change Switches 0.54
C19 2 Relays 6-24V Operating 0.54
C20 1 Pack Sheets of Copper Laminate

approx. 20 sq. ins. 0.54

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

Open Mon. -Sat. 9-5.30 p.m. Tel. 61593

PLUGS AND SOCKETS
PLUGS
PS 1 D.I.N. 2 Pin (Speaker)
PS 2 3 Pin
PS 3 D.I.N. 4 Pin
PS 4 D.I.N. 5 Pin 180'
PS 5
PS 6
PS 7
PS 8
PS 9
PS 10
PS 11
PS 12
PS 13
PE114
P8 15
PS 16

D.I.N. 5 Pin 240'
D.I.N. 6 Pin

7 Pin
Jack 2.31nm Screened
Jack 3.5mm Plastic
Jack 3.5mm Screened
Jack I- Plastic
Jack 1' Screened
Jack Stereo Screened
Phono
Car Aerial
Co -Axial

0.11
0.12
0-15
0-16
0.16
0.17
0-18
0-18
0.12
0.18
0.15
0.22
0.36
0.10
0.22
0.15

MINE SOCKETS
PS 21 D.I.N. 2 Pin (Speaker)
PS 22 D.I.N. 3 Pin
PS 23 D.I.N. 5 Pin 180"
P8 24 D.I.N. 3 Pln 240°
PS 23 Jack 2.5mm Plastic
PS 26 Jack 3.3mm Plastic
PB 27 Jack 1- Plastic
PS 28 Jack r Screened
PS 29 Jack Stereo Plastic
PS 30 Jack Stereo Screened
PS 31 Phono Screened
PS 32 Car Aerial
PS 33 Co -Axial

0.14
0.20
0.20
0-20
0-16
0.16
ASO
0-85
0.80
0-38
0-18
0.22
0-22

SOCKETS
PS 33 D.I.N. 2 Pin (Speaker)
PS 36 D.I.N. 3 Pin
PS 37 D.I.N. 3 Pin 180°
PS 38 D.I.N. 3 Pin 240°
PS 39 Jack 2.5mm Switched
PS 40 Jack 3.5mm Switched
PS 41 Jack i Switched
PS 42 Jack Stereo Switched
PS 43 Phono Single
PS 44 Phono Double
PS 46 Co -Axial Surface
PS 47 Co -Axial Flush

0-08
0-11
0.11
0-11
0-12
0.12
0.20
0.80
0-08
0-10
0.10
0-20

LEADS
LS I Speaker Lead 2 pin D.I.N. plug to

open ends approx 3 metres long
(coded) 0.20

CABLES
CP 1 Single Lapped Screen 0.07
CP 2 Twin Common Screen 0-11
CP 3 Stereo Screened 0.12
CP 4 Four Core Common Screen 0.23
PC 5 Four Core Individually Screened 0.30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0.09
CP 8 Twin Oval Mains Cable 0-07
CP 9 Speaker Cable 0.05
CP 10 Low Loss Co -Axial 0-18

CARBON
POTENTIOMETERS
Log and Lin
4.7K. 10K, 22K, 47K, 100K, 270K, 470K,
IM, 2M
VC I Single Less Switch 0.15
VC 2 Single D.P. Switch 0.28
VC 3 Tandem Less Switch 0.46
VC 4 1K Lin Less Switch 0.15
VC 3 100 K anti -Log 0.46

HORIZONTAL CARBON
PRESETS
0.1 watt 0.06 each
100, 220, 470, 1K, 2-2K, 4.7K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4-7M

SOLVE THOSE STICKY
PROBLEMS!
with

CYANOACRYLATE C2 ADHESIVE
The wonder bond which works in seconds -
bond plastic, rubber, metals, transistors,
components, permanently, Immediately.

OUR PRICE ONLY 54p
for 2 gm. phial

BATTERY HOLDER
Takes 4, HP7's complete with terminal, clip
and lead. 34p.

WORLD SCOOP
JUMBO

SEMICONDUCTOR PACK
Transistors, Germ. and Silicon Rectifiers,
Diodes, Triacs, ThyrIstors, I.Cs and Zeners.
ALL NEW AND CODED.

APPROX. 100 PIECES
Offering the amateur a fantastic bargain Pak
and an enormous saving -identification and
data sheet in every Pak.

Only £2 p. & p. 20p

RECORD STORAGE/
CARRY CASES

7in EP. 184in x 71n x 81n (50 records)
1840

121n LP. 1311n X 711n x 1211n (SO records)
1245

CASSETTE CASES £1.30
Holds 12, 10in x 321n X Sin. Lock and handle.

8 -TRACK CART. CASES
Holds 14, 13in x foin X bin 21.95
Holds 24, 1311in x 8in X DM 12.70
Both with lock and handle.

SPECIAL PURCHASE
9N3055. Silicon Power Transistors NPN.
Famous manufacturers out -of -spec device.
free from open and short defects -every one
able! 113W. T03. Metal Case.

OUR SPECIAL PRICE 8 for 11

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages avail-
able from selected tappings 4V, 7V, 8V, 10V,
I4V, 13V, 17V, 19y, 21V, 25V, 31V, 33V,
40, 30 and 23V -0-25V.
Type Amps Price P. & P.
11250/I I 11.93 45p
MT50/1 1 1242 48p
MT50/2 2 1330 60p

CARTRIDGES
AC08
0P91-1SC 200mV at 1.2cm/sec 41.85
GP93.1 280mV at 1cm/sec 41.85
GP96-1 100mV at 1cm/sec 12.80
J-2005 Crystal/H1 Output 11.05
J -2010C Crystal/Hi Output Compatible/11-20
J-200611 Stereo/HI Output 11.75
J-2105 Ceramic/Med Output 11.95
J-2203 Magnetic 3niV/5cm/sec, Including

stylus 14.96
J-22038 Replacement stylus for above 42.00
AT -55 Audio-technica magnetic cartridge

4mV/Scm/sec 43.30

CARBON FILM RESISTORS
The Eli Range of Carbon Film Resistors,
/ watt available In PAKS of 50 pieces,
assorted Into the following groups:
RI 30 Mixed 100 ohms -820 ohms 509
R2 50 Mixed lk 11-8.2k 13 60p
R3 50 Mixed 10k 0 -82k G 60p
R4 50 Mixed 100k la -15141
THESE ARE UNBEATABLE PRICES -
JUST ip EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
C60, 36p; C90, 48p; C120, 60y.
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--the lowestprices !
BI-PAK QUALITY COMES TO AUDIO !

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The ALIO, AL20 and AL30 units are
similar in their appearance and in their
general specification. However, careful
selection of the plastic power devices has
resulted in a range of output powers from
3 to 10 watts E.M.S.
The versatility of their design makes them
Ideal for use In record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Performance
HARMONIC DISTORTION Po = 3 WATTS 1 - 1KHz 0.25%
LOAD IMPEDANCE - 8-160
INPUT IMPEDANCE f = 1KHz 100 k0
FREQUENCY RESPONSE -3dB Po = 2 WATTS 50 11s-25KIls
SENSITIVITY for RATED 0/P Vs -25V. RI -80 f =1KH. 75mV. EMS
DIMENSIONS - 3' x W - 1'

The above table relates to the ALIO, ALSO and AL30
modules. The following table outlines the differences
In their working conditions.

Parameter AL10 ALSO ALIO

Maximum Supply Voltage 25 90 90

Power out for 2% T.H.D.
(RL = 80 f = 1KHz)

3 watts
RHO MM.

5 watts
RMS Min.

10 watts
EMS Min.

AUDIO AMPLIFIER
MODULES
A L 10. 3 watts
AL 20. 5 watts
AL 30. 10 watts

28.60
28.86
23.20

POWER SUPPLIES
PS 12. k Use with ALIO, AL20, AL30) 960
SPX 80. (Use with AL60) 83.86
FRONT PANELS FP 12 with Knobs

11.00

PRE -AMPLIFIERS
PA 12. (Use with ALIO, AL20

and AL30) 64.66
PA 100 (Use with AL60) 111846

TRANSFORMERS
T461 (Use with ALIO) 6140 P & P 22p
T538 (Use with AL20, AL30) 22.80 P & P

22p
BMT80 (Use with ALSO) 12.76

P & P 37p

PA12 PRE -AMPLIFIER SPECIFICATION
The 'PA12 preamplifier has been designed to match into
most budget stereo systems. It is compatible with the
AL 10, AL 20 and AL 30 audio power amplifiers and It
can be supplied from their associated power supplies.
There are two stereo inputs, one has been designed for use
with *Ceramic cartridges while the auxiliary input will
suit mast }Magnetic cartridges. Full details are given in
the specification table. The four controls are, from left to
right: Volume and on/off switch, balance, bass and treble.
Size 152mm x 84mm x 35mni.

Frequency response-
20Ha-50KII: ( -MD)

Bass control-
± 12dB at 60Hs

Treble control-
± 14dB at 14KHs

*Input I. Impedance
1 Meg. ohm

Sensitivity 300mV
tlnput 2. Impedance

30 K ohm.
Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in

Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20
The "Stereo 20" amplifier is mounted, ready wired and tested
on  one-piece chamois measuring 20 cm X 14 cm X 5-5 cm.

...This compact unit comes complete with on/off switch
volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.
Attractively printed front panel and match-
ing control knobs. The "Stereo 20" has been
designed to fit Into most turntable plinths
without interfering with the mechanism or,
alternatively, Into a separate cabinet.
Output power 20w peak. Input 1 (Cer.)
300mV into 151. Freq. res. 251.1z-25kHs.
Input 2 (Aux.) 4mV into 30K. Harmonic
distortion. Base control ± 12dB at 60Ha
typically 0.25% at 1 watt. Treble con.

14dB at 14kHz.

e
L14.45 P&P45p

TC20 TEAK VENEERED CABINET
For Stereo SO (front hoard undralerl)Sice104" x 81" x r,118.96 plus 43p postage.
SHPOO STEREO HEADPHONES
4-16 ohm. impedance. Frequency response 20 to 20,00011z. Stereo/mono switch and volume
controls, 64.96

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!
The NEW AL60 Hi-Fi tk)S
Audio Amplifier FOR ONLY £4'25
 Max Heat Sink temp 90°C.
 Frequency Response

20Hz to 100KHz
 Distortion better than

0.1% at 1KHz
 Supply voltage 15-50 volts

 Thermal Feedback
 Latest Design Improvements
 Load - 3, 4, 8 or 16 ohms
 Signal to noise ratio 80dB
 Overall size 63mm x 105mm

x 13mm

Especially designed to a strict specification. Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F.
enthusiast.

STABILISED POWER
MODULE SPM80

SPM80 is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt trans.) per channel simul-

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

circuit protection. With the addition of the Maine Trans.
former BMT80, the unit will provide outputs of up to 1.5

amps at 35 volts. /Mae: 63mm x 105mm x 30mm.
These units enable you to build Audio Systems of the highest

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

intercom Units, etc. Handbook available 10p PRICE £3.25
TRANSFORMER BMT80 £2.15 p. & p. 40p

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 AL60 power amplifier system, this quality made unit Incorporates
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 Input., and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
bane and treble controls.

VINDICATION
Frequency Response 20Hs-201113: f 1dB
Harmonic Distortion better than 0.1%
Inputs: 1. Tape Head 3.25 mV into 50K

2. Radio, Tuner 75 mV into 50E0
3. Magnetic P.U. 3 mV into 50K0

All Input voltages are for an output of 250mV. Tape and P.C. inputs
equalised to RIAA curve within ± 1dB. from 20Hz to 2OKHs.

Baas Control
Treble Control ± 15dB at 20KHs
Filters: Rumble (High Pass) 100Hs

Scratch (Low Pass) 8KB:
Signal/Noise Ratio better than -65dB
Input overload + 28dB
Supply + 35 volts at 20mA
Dimensions 292mm X 82mm x 35mm

ONLY £14'25
MK 60 AUDIO KIT
Comprising: 2 x ALSO, 1 x SPM80, 1 x BTM80, 1 x PA 100, 1 front panel, 1 kit of
part. to include on -off switch, neon Indicator, stereo headphone sockets plus instruction
booklets. Complete Price: £2975 plus 45p postage.

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet sine 161' X 11t' x 31', other parts include aluminium
chassis, heatalnk and front panel bracket, plus back panel and appropriate socket', eta.
Kit price: 29.96 plus 45p postage.

G,ro No 388-7006

Pico, to d c,, orders duect to warehouse and AesDatch deportmcra

P.O. BOX 6, WARE  HERTS
Postage and packing add 20p. OVCIICOS add extra for °Irma./

Minimum order 55p Cash with order please.

Guaranteed Satisfaction or Money Back
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DISCOUNT

PRICES

CHINAGLIA DINO - ELECTRICAL AND ELECTRONIC TEST EQUIPMENT MANUFACTURERS

CHINAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS
One example from the big range of sophisticated instruments

CORTINA MINOR
33 RANGE POCKET MULTIMETER
 SENSITIVITY 20,0000/VOLT (D.C.), 4,0000 /VOLT (A.C.).
 ROBUST DIODE PROTECTED PRECISION MOVEMENT.
 33 RANGES D.C. VOLTS 0-100rnV, I:5V, 5V. I 5V, 50V, 150V,

500V, 1,500V. D.C. CURRENT 0-50µA, 5mA, 50mA, 500rnA,
2.5A. A.C. VOLTS, 0-7.5V, 25V. 75V, 250V, 750V, 1,500V.
A.C. CURRENT 0-25mA, 250mA. 2 5A. 12:5A. dB RANGES,
-10 to +69. AF VOLTS RANGES 0-1.500V. RESISTANCE
RANGES 10k , 10MCI F.S.D. CAPACITANCE RANGES
100µF, IF F.S.D.

 ACCURACY-RESISTANCE. D.C. VOLTAGE AND
CURRENT, 2.5%. A.C. VOLTAGE AND CURRENT 3.5%

 RESISTANCE RANGES POWERED BY INTERNAL
BATTERIES.

 COMPACT SIZE 150 F. 85 40mm. 350gr.
 CLEARLY CALIBRATED DIAL WITH ANTI -PARALLAX

MIRROR.
 PROFESSIONAL QUALITY COMPONENTS EMPLOYED

THROUGHOUT.
 FULLY GUARANTEED FOR 12 MONTHS.
 AFTER SALES SERVICE AND SPARES FACILITIES.
 SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS

CARRYING CASE, TWO HIGHLY INSULATED TEST
LEADS AND INSTRUCTION BOOKLET.

 SPECIAL 30kV PROBE FOR D.C. MEASUREMENT AVAIL-
ABLE AS AN OPTIONAL EXTRA.

METER PRICE E1630 (p &

-
4

p 80p) PROBE E8.80 inclusive of V.A.T.
for further information on the "Cortina Minor" or other instruments from the exciting Chinaglia range write or telephone :-

CHINAGLIA (U.K.)
19 Mulberry Walk, London S.W.3.

TRADE ENQUIRIES WELCOMED

LIMITED
Telephone 01-352 1897

-N-T-E-R-L:0-C-K-I-N-GI
PLASTIC STORAGE DRAWERS

iiblyi l'"IES II 0'-ige IMIJ II I.
0 io

a1---------' 11:10
1/

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.
ID and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (5ins r 2.1 ins x
2;ins). L2 DOZEN.
DOUBLE UNITS (2D) (Sins X 4iins

L3.50 DOZEN.
TREBLE (3D) 63.50 for 8.
DOUBLE TREBLE 2 drawers. in one outer
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (6DI) 14.50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £15 and over DEDUCT 5., in the L
Orders £30 and over DEDUCT 7i.4, in the L

PACKING1POSTAGE/CARRIAGE: Add 40p
to all orders under L 10. Orders L 10 and over,
packinglpostage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add a% V.A.T. to total remittance

FLAILR nille (Dept PE3i. 124 Cricsiewood
ere Broadway. London. N.W.2

Tel. 01-480 4844

I s ISIZ111
lAILINTSIKOCEJ

II IN  IN IN   IN    II
TELEVISION

CAMERA
KITS

Complete kits are available for
 both "Mullard" and "P.E." design.

Each kit includes a comprehensive 
construction manual, and a com-

l. pletely FREE technical back-up
NI service to ensure your success. mi

VHF and UHF Modulator Kits
 also available to allow standard II
 domestic T.V. to be used as 
 monitor.
III All parts available separately, II

cluding a wide range of lenses, .1
vidicon tubes, special mains trans-

gi formers and focus/scan coils, also 
 available P.W. tele-tennis game.
 Send 5" ' 7" S.A.E. for full details
 or come along for a demonstration III

and a chat with our technical staff.

 CROFTON ELECTRONICS
 124 Colne Road, Twickenham

Middlesex TW2 6QS
Telephone 01-898 1569

 Telex 934642 Cadanac LDN

.
Lae Access here

MINEMEll
BARCLAYCARD=MI

II  II IN  II 

SET UP YOUR OWN HI-FI

A BEGINNER'S GUIDE
by R. H. Warring Price fl.90

STEREO F.M. RADIO HANDBOOK
by P. Harvey/K. J. Bohlman. Price 62.70.

RAPID SERVICING OF TRANSISTOR
EQUIPMENT by G. J. King. Price 62.05.

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price E2.05.

ELEMENTS OF TRANSISTOR PULSE
CIRCUITS by T. D. Towers. Price E3.70.

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR
by R. M. Marston. Price 41.35.

UNDERSTANDING SOLID STATE
ELECTRONICS by Texas Instruments.

Price £1.35.

ELECTRONIC SECURITY SYSTEMS
by Leo G. Sands. Price 6340.
PIN POINT TRANSISTOR
TROUBLES IN 12 MINUTES.

Price E280.

SEMICONDUCTOR ELECTRONICS
BY WORKED EXAMPLES by F. Brogan.

Price 62.70.

TELEVISION RECEIVER THEORY I
by G. H. Hutson. Price 1245.

* TOTAL PRICE INCLUDES 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.
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ELECTROHVIYE
a price -stabilizing
policy for 1975

New revised catalogue
A 100 OF THE BEST
out of our latest catalogue
2N1307 47p AF200U 40p BD132 52p
2N2646 51p AF239 60p BD135 37p
2N3053 30p 81906 360 BD136 39p
2N3054 60p BA138 31p BDY20 83p
2N3055 781:1 BB103 24p BF194 15p
2N3702 11p BB105 34p BFR39 23p
2N3703 10p BB109 43p BFR79 23p
2N3704 11p BC107A 18p BFX29 33p
2N3705 10p BC107B lip BFX84 27p
2N3794 lip BC108B 15P BFY51 23p
2N3819 25p BC108C 15p BRY39 50p
264062 11p BC10913 18p BY164 51p
264443 93p BC109C 161, C106B1 42p
2N5062 42p BC147A 12p C106131 47p
2145163 20p BC1478 13p C1406 lip
2N5459 35p BC1488 120 MJ481 EI .20
40361 49p BC149C 14p MJ491 EI .35
40362 ' 44P BC158B 15p MJ2955 80p
40602 46p BC159 15p MJE371 89p
40636 E1.36 BC167B 13p MJE521 81p
40669 (1.10 BC168B 12p MJE2955 (1 .12
AC128 17p BC169B 120 MJE3055 68p
AC151R 36P BC169C 13p 0591 6p
AC153 27p BC1798 26p SD4 8p
AC153K 37P BC182L 12p TIP31A 70p
AC176 24P BC184L 10p TIP32A 80p
AC176K 36p BC212L 12p TIP41A 80p
AC187K 3IP BC214L 11p TIP42A £1 , 00
AC188K 29p BC257A 10p W02 30p
AD133 £1 .92 BC2598 14p ZTX300 14p
AD136 VI '11 BCY58 30p ZTX304 23p
AD149 52P BD130 701, ZT X500 14p
AD161 42p BD131 48p ZTX504 45p
AD162 40p

 attractive discounts  free postage (U.K.

ELECTROLYTIC CAPACITORS
Axial Lead
uF
0.47

3V 6.3V 10V 16V 2W 40V 63V
lip

100y
8p

1-0 11p 8p
2.2 - - - - 11p -8p 9p
4.7 - - - 11p - 8p flp 8p
10 11p - 8p 9p 8p Bp
22 - - 8p 9p 8p Sp 10p
47 Sp - 9p Sp Sp 8p 10p 13p
100 flp Sp Sp 8p 9p 10p 12p 19p
220 5p 8p 9p 10p 10p 11p 17p 21p
470 9p 10p 10p 11p 13p 17p 24p 45p
1,000 11p 13p 13p 17p 20p 25p 41p
2.200 15p 26p 37p 41p
4,700 - - 36p 44p 58p -
10,000 42p 44

RESISTORS
Code Watts Ohms Ito 9 10 to 99 100 up

(see note below)
C 9 4 7-470K 1.3 1.1 0.9 nett
C 9 4 7-10M 1.3 1.1 0.9 nett
C I 4.7-10M 1.5 1.2 0.97 nett
C 1 4,7-10M 3.2 2.5 1.92 nett
1110 i 10-1M 1 3,3 2,3 nett
WW 1 0 22-0.47 16 14 11 nett
WW 1 0 56-3.90 12 10 8 nett
WW 3 1-10K 9p Elp 6 nett
WW 7 1-10K 11 10 8 nett

Codes:
C carbon film high stability, low noise.
MO metal oxide Electrosil TR5 ultra low noise
WW wire wound . Plessey.

Values: All E12 except C 9W. C 8W and MO 9W
E12 10. 12. 15 18. 22. 27, 33, 39. 47. 56. 68. 82 and the

decades
E24 as E12 plus 11. 13, 16. 20. 24, 30 36. 43 51. 62. 75. 91

and their decades
Tolerances:
5% except WW 10% x 0 0519 below ion and ,W MO 2°.
Prices are In pence each for quantities of the
same ohmic value and power rating. NOT mixed
values. (Ignore fractions of one penny on total value of
resistor order). Prices for 100 up in units of 100 only.

19 75 is the year of challenge. Rather
than sit back and wait for things to
happen. we have produced our own
policy to help stabilize price structure
and maintain the services for which
ELECTROVALUE are pre-eminent.

PRICES
as shown in our latest catalogue
(No. 7, issue 3) will be maintained at
least until March 31st next (except in
cases of severe market fluctuation)
and then held alter review for further
three month periods instead of making
day to day price changes.

CATALOGUE 7 ISSUE 3
Is now ready with 108 pages of bargains
and information. Price -30p post paid
Including 25p refund voucher for use
on orders list value f5 or more.

DISCOUNTS
apply on all items except the few where
prices are shown NETT. 5% on orders
from C5 to C14.99; 10% on orders value
£15 or more.

FREE POSTAGE AND PACKING
in U.K. for pre -paid mail orders over
£2 (except Baxandall cabinets). If
under, there Is an additional handling
charge of 10p.

QUALITY GUARANTEE
All goods are sold on the understanding
that they conform to makers' specifica-
tions. No rejects, seconds or sub-
standard merchandise.

V.A.T. at 8%
must be added to total value of orders.
Every effort is made to ensure correct-
ness of information at time of preparing
and putting this advertisement to press.

ANTEX Soldering Irons
C240 E2 25 Spare bits
CCN240 £265 Spare b ts

WAVECHANGE SWITCHES
1 pole 12 way. 2 pole 6 way
3 pole 4 way 4 pole 3 way each
TAG STRIP 28 way

NUTS, SCREWS, etc.
in lots of 100 each
4BA NUTS 2Ip; 6BA NUTS 28p; 4BA Screws

6BA Screws 24p; Threaded pillars
hexagonal El 38 Plain spacers 9" (1.32.

32p
42p

33p
tip 3015F Seven segment filament compatible with standard

logic modules 0-9 and decimal point 9mm characters in

CAPACITORS
DALY ELECTROLYTIC in cans, plastic sleeved
1000mF 25V 34p 2200/100 0.91

1000.'100 E1.00
5000100 E3 58 1000:50 50p

2000/150 70p
5000 25V 75p 5000/50 E1.44
POLYESTER TYPE C.280. Radial leads for P.C.B.mounting.
Working voltage 250V d.c.
0'01, 0-015, 0-022. 0 033. 0.047 each 3p
0.068. 0.1, 0-15 each Ip
0 22 Sp; 0 33 7p; 0.47 Sp; 0 .68 11p; 1-0 11p; 1.5 21p; 2-2 24p.
SILVERED MICA. Working voltage 500V d.c. Tolerance 1% or
0 5pF
Values in pFs-2- 2 to 250 in 26 stages each 6p. 270-820 in
9 stages, each 7p.
1000. 1500. 1800 9p; 2200 10p; 2700, 3600. 4700 5000
6800, 8200, 10,000 25p.

TANTALUM BEAD
0 1. 0 -22. 0 47, 1 0 mF 35V. 1 5/20V, 3 5:16V each 16p
2 2.16V, 2 2:35V. 4 7 16V. 10,63V each 16p
4 7 35V, 10 16V. 22.6 3V each 21p
10.25V. 22.160. 27 6 3V. 100,3V, 6 8:25V. 15/25V each 23p

POLYCARBON ATE
Type 642540 Working Voltage -250V. Values in mF
0.0047. 00068, 0-01. 0 015, 0-22 each 4p
0 018. 0027.0 033.0 039.0 047.0 068. 0.082.0.1 each Sp
100 V. Values -0-1 5p; 0-12. 0-15 fp: 0'18. D 22 7p; 0-27, 0-33
9p; 0 39, 0,4711p; 0-56. 0.6816p.
CERAMIC PLATE
Working voltage 50V d c.
In 26 values from 22pF to 68000F. each 2p.

POTENTIOMETERS
ROTARY, CARBON TRACK

Double wipers for good contact and long working life
P.20 SINGLE linear 100 ohms to 4-7 megohrns. each ISp
P.20 SINGLE log. 4,7 Kohms to 2,2 megohms. each 14p
JP 20 DUAL GANG lin. 4'7 Kohms to 2.2 rnegohms each 441p
JP.20 DUAL GANG log 4.7 Kohms to 22 megohms

each Sip
JP.20 DUAL GANG Logiantilog 106, 22K, 176, 1 megohm
only each dip
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra
Skeleton Colton Presets, Decades of 10. 22 and 47 only
available within limits in ranges above.
Type PR, horizontal or vertical 1000 -loran each 6p

SLIDER
Linear or log mono 4- 76 to 1 meg. in all popular values

each 30p
STEREO, matched tracks. lin. or log. In all popular values

from 4.7K to 1 meg. 80p
Escutcheon plates, mono, black or grey each 10p
Control knobs. blkiwhtired/yeLgrn.blue'dk. grey, It. grey

each 7p

30p;
6BA.

MINITRON DIGITAL INDICATORS

load UIL
Suitable BCD decoder driver 7447
3015G showing or - 8 1 8 dec pt.
LEDS (Light Emitting Diodes)
Photo Cells cadmium sulphide each

E1'20
E1.15
£1 20

25p
40p

ELECTROE LTD
All postal communications. mail orders
etc. to Head Office at Egham address
Dept. PE3. S.A.E. with enquiries re-
quiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily, Sat. 9-1 p.m
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat, 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P 0
Box 27, Swarthmore PA 19081.
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 25 3. 8 or 15 ohm C7.75
Baker Group 35 3. 8 or 15 ohm £8.50
Baker Group 5012 8 or 15 ohm £12.50
Baker Deluxe 12In dcone £1075
Baker Major 121n dcone [6.50
Baker Regent £7.75
Baker Superb [14.50
Baker Auditorium 12 E12.50
Celestion MH1000, 8 or 15 ohm £10.95
Celestion PST8 for Unilex £3.25
Celestion G12M 8 or 15 ohm £1200
Celestion 612H 8 or 15 ohm £1500
Celestion G15C 8 or 15 ohm E24.00
Celestion G18C 8 or 15 ohm £3300
Coral 6fin dcons roll surr. 8 ohm E2.50
Coral Bin dcone roll surr 8 ohm £3 25
EMI 13in 8in 3. 8 or 15 ohm £2 25
EMI 13in x 8in 150 dC 8 ohm £2 50
EMI 13in x Bin 450 ttw. 3. 8 or 15 ohm £3.75
EMI 13in x 8in type 350 8 or 15 ohm £9.25
EMI 13in v 8in 20W bass E6.60
EMI 6f in 93850 4 or 8 ohm MOO
EMI 5in 14A 7030 mid range 8 ohm £2.50
EMI 8 x 5 d,cone. roll cur, IOW £2.50
EMI 2Yin tweeter 97492AT £0.65
Eagle 13733 30W tweeter £5.45
Eagle HT15 horn tweeter £380
Eagle CT5 cone tweeter E1.75
Eagle CT10 tweeter 8 or 16 ohm £2.55
Eagle MHTtO horn tweeter £3-10
Eagle crossover CN23. CN28. CN216 £1.50
Eagle FR4 [5-30
Eagle FR65 £635
Eagle FR8 E10.65
Elac 9 x 5 59RM109 15 ohm, 590M114 8 ohm E2.60
Elac flfin 6RM171 cl.c roll Burr £350
Elac 6fin 6RM220 dcone £2 65
Elac 4in tweeter TW4 E1.50
Elac 10in d cone IORM239 8 ohm £2 65
Elac 8in 8CSI75 3 ohm E2.50
Fane Pop 15W 12in £525
Fans Pop 251 30W 12in £7.25
Fane Pop 50W 12in £12.00
Fane Pop 55 60W 12in £12,60
Fans Pop 60W 15in £13.25
Fans Pop 100W 18in E24.50
Fans Crescendo 12A 100W 12in £2900
Fans Crescendo 12B bass £211.00
Fans Crescendo 15in 100W 06.00
Fans Crescendo I8in 150W E51-95
Fens 801T En do roll surr. t7.00
Fane 807T Bin dc roll surr £345
Fane 8081 8in dic £2.75
Fans 701 twin ribbon horn E35.00
Fane 910 horn £12.75
Pane 920 horn £33.00
Goodman. BP 8 or 15 ohm £5.00

Goodman. 10P 8 or 15 ohm £5.30
Goodman. 12P 8 or 15 ohm £12.95
Goodman. 12P -D 8 or 15 ohm E11.75
Goodman. 12P -G 8 or 15 ohm £1575
Goodman. Audiomax 12AX 100W 06.50
Goodman. Audiomax 15AX [40.25
Goodman. 15P 8 or 15 ohm £21,00
Goodman. 18P 8 or 15 ohm £3600
Goodrnans Midax 750 £11100
Goodman. Axent 100 tweeter £7.25
Goodman. Audiom 100 12in £1200
Goodman. Axiom 401 12in £17.25
Goodman Twinexiom 8 £6.25
Goodman. Twinaxiom 10 0.00
Kel T27 £525
Kef T15 £6.00
Kid B110 E7.25
Kef 8200 C9.25
Kef B139 £14 25
Kef DN8 £2,00
Kef DN12 E4.95
Kef DN13 E3.30
STC4001G super tweeter E6.19
Richard Allan Mr 8in clic risurr. £9.35
2iin 64 ohm, 70mm 80 ohm. 70mm 8 ohm Cd65
2l -in 75 ohm £050
7in v 4in 3 or 8 ohm £1.40
8in v Sin 3 or 8 ohm £1.50
10in >i Sin 3. 8 or 15 ohm £2.30

SPEAKER KITS
Baker MaiOr Module
Goodmans Mezzo
Goodmans DIN 20
Helme XLK25
Helme XLK30
Helms XLK50
Kefkit 1
Kelkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple
Richard Allan Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

each £1075
each £45.00

each C9.75
pair C2200
pair C14.95
pair £39.95

each 120.95
each C38.75

each ES05
each £13-75
each £19.95
each E23.75
pair £19.25
pair 134.50
pair C52.50

PA/DISCO AMPLIFIERS
(carr and ins El)

Baker Major 100 watt £4975
Linear 30/40 £30.00
Linear 40/60 £35.00
Linear 80/100 £5895
Li near 100 watt slave £44 . 00

Eagle PA range in stock -ask for catalogue

FREE with speaker orders over £7
Hi-Fi Loudspeaker Enclosures" book

All units guaranteed new and perfect. Prompt despatch Carriage and packing, speakers 38p each. speaker kite 75p
each (E1 50 pair). tweeters and crossovers 20p

Send stamp tor free booklet "Choosing a Speaker
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)
Loudspeakers' Swan Works, Bank Square. Wilmslow. Cheshire, SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow

TheCassettes best
buy!

Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE!

COO
ego
0130

37p
sop
63P

Sao0140
Mee
1310

E103..
E4.950..20

1 5 10

AGFA HIGHDVNAMIC SUPER c°°:: "PMP
E240
C335

04 7o
0660

C120 pep E4110 E9-110

AGFA STEREO-CHROM , a
CHROMIUM DIOXIDE gt. 01.0

a -So
e 05

ECM
35 C10

0630
.60

SAME DAY DESPATCH. P. a P. 15p per order

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded Cassettes -send stamp for list

CALCULATORS
BUY FROM THE SPECIALISTS

UP TO 45% OFF RRP
All guaranteed 1 year Money
refunded on goods returned

ithin 7 days

VATMAN £14.91 + VAT
Our

Model Price Function.
Declmo Vatman 14.91 P. 151. R. G. 80, E. F. Ka

H, I, J, C, LS. B. N
Decks* Vffilmn 1691 Ft, (Al. R. G. 81). E. F. 64.

H. I. J. C. L5, BM. N
Declino Memory 23.18 P. M. (Al. R. G.80, E. F. 04,

H. I, J. C. L5. BM, N. [WI
Decline SlIde rule 25.0 P. M. (Al. R. G. 80, E, F. Kit

IHJ. IX). IJJ. I. C. LS. BM. N
Dacia. 9202 3113 S. M. IAI. R. G. 80, E, F.

K2. H. I, J. L5, BM. N.
Anita 111 3915 P. M. Al,J R. BD, E. F, K4.

H. I. C. B. N
B ohn Omaltreit 44.95 T. M. IAI. R. G. 80, E. F2.

64, H, I. C. BM, M.
Bohn Ortinitres 501. 50.95 T. M. (Al. R. G. 8D. E. F7, K2.

G. IHI. (X]. Lit I, C. M. V, U
JUST OUT
S ohn MetrIc 5922 T, W. Al,l R. G. 8D, E, F.

K2. H, I. M. C. V also 12 conversions insicms. ft/metres.
ydikrnetres, ozs/ccs, Otetlitree. flela/litres
P)/C.. ozs,srams. 1.14. area measurement. cubic
measuremet.

B oirmer MX75. 39.97 T. M.181. R, BD, E. F. 04.
H, I, J. C, V.

D ownier MX100, 6519 T. M. 81), E. F. 64, C. V, J
true scientific 20 functions for algebra, geometry
loge. calculus, integrals. etc.

Special Import 19.94 P. M. [Al. R, 813, E. F.2/4. 44.
OA.I, J. C. V, N
Print -Outs

RIcornc 1000P $1,97 2 colour print-out, A. 10D,
F S. K1. ki, sub total,
acc X buffer

RIcomac 1220 121.19 Ditto. plus 12D. bit 2M,
rounding. IW) silent

ecto
crew
Mae as
MI5

Code
A = percentage. B = battery (mains adaptor extra). BM =
battery (mains adaptor incl.). C = carrying case. D = digits.
E = - x o, F = floating decimal point. F'S = floating
point and select. F2 , floating point and 2 places, F7 -

floating point and 7 places, G = green display. H = x)
I = x , J = constant X . K. = constant x + -
L5 = 50 hr. battery life. LIO = 100 hr. battery life, M -

memory. N = negative entry, P = pocket. Ft - prorating.
S = desk model. T = hand and desk. U = display blinking
V = rechargeable. W = exchange. X = Vx. II = extra
separate keys. = positive feel.
56p P 8 P and please add 8% VAT on all total prices

BARCLAY ELECTRONICS
STANLEY HOUSE, 1115 FINCHLEY ROAD

LONDON, NW11

OSMABET LTD We make transformers
amongst other things

AUTO TRANSFORMERS 110-200/220/240V
30W. 9.210, 50W. t.2 70; 75W [3.4I; 100W, (4, 500W. £12;
750W. (111.50, 1000W. t2625, etc
LOW VOLTAGE
Prim. 200/240V 1.0 8,3V 1 -SA. £1.45, 3A. E1.80; SA.
£3.90; 12V 1 5A. C1-80; 3A. [3.313: SA CT. (4.90; 18V
1 5A CT. £3.30: 24V 1-5A CT, £3.311, 3A CT. £4.50:
5A. caps; 8A, £970; 12A. t12.40; 40V 3A CT, Um
50V 6A CT, t1575, 25V 2A . 25V 2.. C6.40; 12V
4A  12V 4A, ta.40.
LT SEC, Orlon 200/240V
0-10-12-14-16-18V 2A. t3.30; 4A. £4.50.
0-12-15-20-24-30V 2A. E4,20: 4A. Ell.
0-5-20-30-40-80V IA. t4.20; 2A. L$.
0-40-50-60-80-90-100-110V IA. £6.40.
MIDGET RECTIFIER TRANSFORMERS
For FW rect.. 200440V .c 6-0-6V 1 SA or 9-0-9V IA
£1.65 each. 12-0-12V lA or 20-0-20V 0.75A or 5109V
0 3A or 12-0-12V 0.25A or 20-0-20V 0 15A or IV
0 SA 8V 0.5A or 9V 0.35A 9V 0.35A or 12V 0.25A

12V 0.25A or 20V 0 154 20V 1 -SA, all at tliteeach
MAINS TRANSFORMERS
Prim 200/240V a c TX8 sec 425-0-425V 500 MA.
8.3V CT BA, 8-3V CT OA, 0-5-4 3V 3A £113.75; TX1
425-0-425V 250 MA. 8.3V CT 4A, 6.3V CT 4A.
0-S-8 3V 3A. 811.25; M73 Prim 0-110-240V, sec .

250V 100 MA, 15 3V 2A. E/S. [3.75.

0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec.. Upped 3-8-15 Ohms. A -A 8 ekn 30W CUM
A -A 31tIl SOW 810.15; 100W (EL34 KTU. etc.). 817.25;
MRT/10, tapped mild 0/P tOW
D.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 315p.

LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W. 87.90, 35W (8.44); Major Module
20W w, tweeter crossover. £11 -SO. Biker Speaker Lists
FANE SOW C13.50; EMI 13 v 8/n, 80, CZ; 5In 80, 81 IS;
7 v 4in 151. 81 .110i 8 v Sin 3. 8. 15 or eon, t1.75 each.
LOUDSPEAKERS
2iin 8 or 751.2{in 8 or 25n. 3in 3, S. 25 or 3511. 35in 8 or
eon. 95p each: Sin 3. 8 or 250, 5 x 31n 3 or 130, C1.15;
7 v lie 3 or 15f1. 89 In 311, 01.30; 10 . 8in 30, £1.50.

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 150 up or down. 81 -50.

"INSTANT" BULK TAPE/CASSETTE
Instant erasure. any diameter tape spool.. cassettes.
demagnetises tape heads. 200/240V .c £3.75.

SYNCHRONOUS GEARED MOTORS, 290/240V .c.
Brand new. Sm iths Built-in gearbox. 2r p h.. 75p each

Carriage and VAT extra on all Order*
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY

If Kenilworth Road, Edgware, Middx. HAS SYG
Tel 01-958 9314
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-PRE-PAK
Bargains in Semi -Conductors, components, modules & equipment.

BARGAINS FROM OUR FREE CATALOGUE
6th edition. 20 large pages filled with real bargains in transistors.
I.C.s, components, equipment, etc. Send large S.A.E. with 6p stamp
for your FREE copy by return. Meanwhile. for prompt delivery
order from our ad. this month NOW.

B.P.P. TRANSISTOR PACKS
ALL AT 50p EACH
TESTED AND GUARANTEED
VS 4 ii!,,,40(117amS101 Rpilitacstidctodes. 1.000 1135 6 integrated2

11ip lisps
ilkirt5e,s5

Bat in Reed Switches. tin long 1441 0 /3013180132 Complementary
,in dia Highspeed P.O.type L Plastic Transistors

HIS 100 Misedboetc
Marked and

Diodes. Germ. Gold HIS A 40361 Type NPN Sil. transis-
nded. -T tors TO -5 can comp to /466

440362. Type PNP Sit transis-
tors TO -5 can comp. to H65

Unmarked ma
HIE 3n Short lead Transistors. NPN

m Silicon Planar types
Ex.equomem

UNMARKED AND UNTE
61 gri Germanium Transistors PNP,

mm AF and RF
1316 150 Germanium Diodes Mm.

glass type

au inn Silicon Diodes DO -7 glass
mm equiv to 0A200. 0A202

BM 100 SI. Diodes sub min. IN914
and N916 types

H2O

834

I447

STED
20 ST126 7 Type Silicon Recti-

Iiers 1 amp plastic. Mixed
volts

15 PowerNp T,:aEi9icsotonTransistors PNP.
an

10 34195 ChannelFET s plastic

PLASTIC POWER TRANSISTORS -2 ranges
In NPN or PNP at shatteringly low prices under our Tested and Guaranteed
terms
Range 1 VCE. Min 15.HFE Min 15

1-12 13-25 26-50
40 watt 20p lap 16p
90 watt 24p 22p 20p
Please state NPN or PNP on order

Range 2. VCE. Min 40. HEE Min 40
1-12 13-25 26-50

40 watt 30p 21Ip 26p
90 watt 35p 33p 30P

MATCH GENERATOR MC

,TrTg" £9.93

Four patterns-essential for colour
TV alignment. Featuring plug in IC s
and a more sensitive sync. pick-up
circuit. The case is virtually unbreak-
able-ideal for the engineer s
toolbox-only measures 3in x Siin
3in Operates from three U -2 -type
batteries (extra).

27ple' £7.93

OVER 1,000,000 TRANSISTORS
of all most -needed types in stock including power. diode, rectifier. etc
Marked. tested and guaranteed. Hundreds of worthwhile bargains are to
be found in our FREE CATALOGUE (6th edn ) Also 4ener diodes. I A etc.

SUNDRY
Metrication Pocket Charts 12p. 8 assorted relays O. Rev counter device
(for cars) tl. UHF TV Tuner Unit ES -SO. LM380 Audio I.C.ft. Technical
books of all kinds.

TERMS OF BUSINESS
V.A.T. Prices shown do not include V A T Please add 8% to total value
of your order including postage. No V A.T on overseas orders.

POSTAGE Except where stated. add 15p for postage and packing m U.K.
Overseas-add E1. any difference being charged or refunded.
PAYMENT Cash with order. Cheque or money order. Minimum value-El
You can also pay by ACCESS.
IMPORTANT-Every effort is made to ensure accuracy of prices and
description at time of preparing this advertisement and going to press
Prices are sublet? to alteration without notice

CHALLENGING VALUES!

Stirling
STIRLING SOUND AUDIO MODULES come to
you as basic units assembled on P.C.B.s enabling
you to add required components in layouts of your
own choice. Modules are tested and boxed before
despatch and include well printed instructions.

AMPLIFIER MODULES
Pre-ampllfiers; tone control
SS.100 Active tone control unit to provide bass. £1.60treble, balance and volume controls
SS.101 Pre -amp for ceramic cartridge. tape and

£1.60radio
SS.102 Pre -amp for low output magnetic cartridge

£2.25tape and radio With R.I.A.A. correction ,1c8
at 100

POWER AMPLIFIERS
SS.103 Compact I.C. amp. with 3 watts R.M.S. 7c

output. Operating voltage 6-22. Size 3in x 2in, 1.1 I .1
SS.103-3 Stereo version of above using one I.C.

on each channel £3-25
SS.105 A compact and useful all-purpose amplifier

which will run excellently on a 12V supply.£1-95
With 5 watt output, two make a good stereo
amp. Size 2fin x 1110.

SS.110 Similar in size to SS.103 but with a 10 watt
output. Ideal for many domestic and small -size
P.A. applications. Operates from 26-32V.

SS.140 Excellently designed 40 watt R.M.S. (into £3.604 ohms) hi-fi amplifier. &NI ratio better than
75dB. T.H.D. better than 0.2%. Power require-
ments --45V d.c. With 0.15in centre edge con-
nections. Two can be bridged to give 80 watts
R.M.S. into 4 onms

£2.40

TUNER MODULES
SS.201 Ganged tuning condenser with accurately

engineered slow-motion drive in rugged housing. £6.25
Excellent sensitivity. Tunes 88-1003MHz. With
A.F.C. facility. Operates from 6-16V

SS.202 I.F. stage (with LC.). Pre -tuned. A.F.C.
connection. Operates from 4-5-14V

SS.203 Stereo Decoder. Designed essentially for
use with SS.201 and SS.202. this module can
also be used on most mono F.M. tuners. A L.E.D.
may be attached. Operating voltage 9-16V d.c.

POWER SUPPLY STABILISER
SS.300 Add this to an unstabilised supply (say

typically 45V output) to obtain a steady powerful
working output adjustable from 12 to 60V
Essential for your audio and r.'ecial systems.
Money saving and very reliable,

£5.25

£5.62

£3.25

* ALL MODULES TESTED AND GUARANTEED
* WITH WELL PRINTED INSTRUCTIONS
* FULL RANGES OF ANCILLARY COMPONENTS

AVAILABLE-SEE CATALOGUE
Have you
had your

FREE
CATALOGUE?

Re.., No R10119

222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 90F.

TELEPHONE: SOUTHEND 10702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF NECESSARY

un4 I

SS 103-3

I6sasasaaa-asstn
To BI-PRE-PAK, 222-224 WEST ROAD. WESTCLIFF-ON-SEA. ESSEX

Please send

for which I enclose

NAME ...

.... inc. V.A.T. I

mi miPE3mam 811
ADDRESS
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Discoun S
ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS t ELAC Bin 8 ohm Dual cone
EMI 13in x 8in 3, S or 15 ohm

Plain
With Co -Axial Tweeter
8 ohm only
Twin Tweeter 8 ohm only

Type 350, 8 ohm, 20W
631n, 8 ohm, 10W
8in, 8 ohm, IOW
121x, 8 ohm. 20W
8in x Sin, C/Mag. 5W
8in X 51n, Dual cone 8 ohm,
10W

ELAC 6iin 8 ohm Dual cone

2-20
3.95
7.95
2.40
3.75
6.70
1.40

2 30
ELAC 10in 8 ohm Dual cone 3.50

2.05 GOODMANS 61in 8 ohm Dual
cone 2.15

PANE, 71n x 9in, 3 or 8 ohm 1.00
ADASTRA 10in, 8 or 15 ohm,

10W 345
BAKER GROUP 25 12in, 8 or

15 ohm, 25W 7.95
P. & P. 0.40

Sin, 8 ohm, C/MN1
2.56 'Ain, 8 ohm or 64 ohm
2.15 P. 0 P.

0.85
0-56
0 15

TWEETER AND CROSSOVER
EMI 3tin. 3 or 4 ohm C/Mag. 1.30
Cone Tweeter S or IS ohm. 10W 2 60
Cone Tweeter ti ohm, 311 145
Horn Tweeter 8 ohm, 20W 6.40

Dome Tweeter 8 ohm, 30W 5.60
Crossovers CN23 (3 ohm), CP728

(8 ohm), CN216 (16 ohm) 140
P. & P. 0.15

KIT FORM CABINETS, TEAK
VENEER. 12in x I2in x 6in with Sin,

Sin x Sin or 64in and 3f in
cutout 340

17in X 10in x 9in with 8in or

13in x Sin cutout 4.25
18in x 11in x 9in with 13in x

8in cutout for EMI 350 4.75
P. & P. each 0.50

MICROPHONES
CM70 Planet stick metal.

switch crystal 1.55
OM160 Dynamic omnidir, ball

metal 4.90
1'D130 50K/600 ohm, unislir,

ball metal 6.40

TW209 5.75
CONDENSER MIKE 600 ohm,

9.35
Cassette Stick Mike with R.

Control on/off switch (2.5
and 3.5mm J/Ply) 1.50

P. 5 P. 0.30

SOLDERING IRONS
ANTEX CN240 I5W
SKI Kit (15 watt iron, 2

spare Bib, etc.) 3.40
2.00 X25 25W (low leakage) 2.00

P. & 1'. 015
CARTRIDGES AND STYLI>
ACOS GP91/2SC or 3SC Stereo

conip. 1.00
GP93/1 or 95/1 Stereo crystal 1.35

OP99/1 or 96/1 Stereo ceramic 1.75
GP101 Crystal comp. 880
GP109 Stereo ceramic 1.65

USE X5Mor5XH Crystal comp. 1.70
SX6M or 137(011 Crystal comp. 1.90
SC5M Stereo ceramic 2.60

BATTERY ELIMINATORS

240V input 0, 7.5 or 9 300InA 2.95

TAPES Stud LP 1)1'
Sin 50p 65p 1.25p
Stir. 65; 80p 1.45p
Sin 80p 1.10p 1.130P

LOW NOISE CASSETTES
1-5 6-10 11-20

r'60 35p 33p 30p
i'su 65p 99p 40p
CI20 75p 52p 50p

BIB ACCESSORIES
Tape Editing Kit, Ref. 23 1.35
Recording Tape Splicer, Ref. 20 1.15
Cassette Tape, Editing, Ref. 24 1.50
Cassette Salvage Kit, Ref. 29 845
12's Cassette Case, Ref. 34 1.50
Stylus Balance, Ref. 32A 1.20
Spirit Level, Ref. 40 0.50
II iFi Stereo Test Cassette 2.10
GronveK leen Record Cleaner 1.90

P. & P. 0 15

SON OTON E 9TA 11C or 9TA DC/0
iliam. 1.80
3509 Stereo ceramic diain. 1.90

GOLDR1NG 0030 245
0800 3.95
I:800E 6.90

P. A 1'. 0.15
D. Diamond Stylii for above 1.25

G800/0850 1.95
(1800E 3.95

I'. & 0435

12V (please specify output)
300ni A 2.30

P. & I'. 0.15

PLASTIC LIBRARY CASES
5.1 Reels 18p. 22p Sin. 25p.
P. & P.1-3 lip each. 4 or lot 3311

Cassette Bead Cleaner
P. di P. 1-5 each
0-10 lot
11-20 post free

045
005
0.30

CALCULATORS
SINCLAIR Cambridge 11985

Scientific 12895

WHARFEDALE SPEAKER
BARGAINS & P
Linton 2 Kit (pr.) 19.00 1.50
Glendale 3 Kit (pr.) 33.50 2.00
Dovedale 3 Kit (pr.) 52.00 200
Denton 2 Speaker (pr.) 30.00 250
Linton 2 Speaker (pr.) 3850 2 ()
Dovedale 3 Speaker (each) 42.00 850
Glendale 3 Speaker (pr.) 57.00 3-50
K ingsdale 3 Speaker (each) 59.95 400

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Subject to manufacturers' increase and availability

Riversdale Electronics
Mall Order Department PE3

P.O. Box 470, Manchester M60 4BU

CJL PRICES INCLUDE PAP AND V.A.T.

eitAERIAL,telescopc,15-120cm £1.20
OAERIAL,telescopic,h and v swivel , 15-80cm. £1.78

MO HI-FI ACCESSORIES
OCASSETTE TAPE RECORDER CARE KIT £1,95
OCAS5ETTE SPLICING AND EDITING KIT £1.50
OHI-F1 STEREO TEST CASSETTE £2.10
Ol" TAPE EDITING KIT £1.35
OGROOV-KLEEN RECORD CLEANER . . . £1.85
IDEARPFIONE, stethoscope style, 8 ohm dynamic £1.00
:WAND DRILL.(Leytool ) , compact precision drill,
5/16"chuck . Gears totally enc toned S/L bearings. £2.99

INTEGRATED CIRCUITS
OAUDIO POWER AMPLIFIER (National) LM380 £1.00
OA.M.RADIO RECEIVER (RCA) CA3123E £1.40
OF.M. STEREO DECODER (Motorola) MC1310P £2.80
°TIMER (Signetics) NE 555V £0.78
°VOLTAGE REGULATOR (Fairchild) uA7805 £1.70
OVOLTAGE REGULATOR (Signetics) NE 550A £0.80
OD .1 L . SOCKETS (Pk of 3) 8 or 14 pin £0.50
OKEYNECTOR rapid connect to mains-single/multiple
leads .Bui It -in piano switches .neon 8. 13A fuse
OLOCKFLE X RULE (Pabone Chesterrnan) 3m/10ft
precision pocket rule.Easy to read, 13rnm/I"wide
steel tape.8 lade length lockable -power return.
A superb rule £0.93
OMIC.ROPPIONE , lightweight dynamic , remote start
stop , 200 ohms, 100- 10kHz , 6rnV average output . £1.80
OPAULTINIETER , attractive design, Vdc -10, 50,250,
1, 000 . Vac - 10 , 50, 250, 1, 000.Idc - 100mA R - 150k . £4.95
OSIGNAL INJECTOR, audio through video signals,
excellent for servicing amplifiers, radio A tv . . £3.92
OSOLDERING IRON ,25 WATT,( Antes) , X25, 240V,
Very low leakage,1/8"long life bit (Interchangeable) £1.85
03/32"bit £0.45 03/16"bit £0.45 °Element £0.95
nSTAND, ST3 , H igh grade base ,chrorne plated
spring, sponges and accornodation for spare bits . £0.95

SPEAKER ,minleture,75rnm die , 8 ohms. . . £0.80

£3.20

CJL LTD. P.O. BOX 34.CANTERBURY,CT1 1YT

London College of Furniture
Department of
Musical Instrument Technology

Full-time Courses
HIGHER DIPLOMA COURSE:
Advanced studies for those who are 19 years of age or
over and who have suitable educational or industrial
qualifications.
Higher Diploma in Musical Instrument Technology.

(Subject to approval).
CERTIFICATE COURSES IN:
Piano Tuning, Construction, Repair and Maintenance,
Early Stringed Keyboard Instrument Construction,
Harpsichord, Clavichords, Fretted Instruments,
Guitars, Lutes, Violas and Cellos, Electronics for
Musical Instruments.

PART-TIME COURSES:
Block Release or Day Release.
Stringed Keyboard Instrument Design and Manu-
facture, Violin Making, Early Fretted Instrument
Making, Piano Tuning and Maintenance, Woodwind
Instrument Maintenance.

ilea
Further information from Senior
Administrative Officer, London College
of Furniture, 41 Commercial Road,
London El ILA. Tel. 01-247 1953

200 Practical Electronics March 1975



Europe's Largest Hi-Fi Retailers

iainr/s/
give you the greatest choice

TMK 200 MULTIMETER KIT
Build yourself a
quality 20000 opv.

altimeter end
save money.
Complete kit with
meter scale.
movement and
rotary range
selector ready
mounted in
cabinet. All ports.
batteries. test prods end
instructions. Ranges: 0 0 6 6 30
120-600/1200V D.C.0 6 30 120
600 1200V A.C. Current - 0 0 6 6
60/600mA. Resistance- 0 10
100K,1/10 Meg ohms. Decibels

20 to +63db. Size: 90 x 150 x
35mm

OUR PRICE £7.95 P&P 30p

HIOKI 730X
30.000 opv. Over.
load protection
6 30 60,300 600
1200V DC.12,60
120/600/1200V AC
60:1A/
30mA/300mA.
2K/200K/
2 Meg Ohm.

10 to 63dB.
OUR PRICE £7.50
PErl. 30p

AUDIOTRONIC Model ATM1
Top value 1,000
opv pocket multi.sir.=I
volt AC and Da:.
DC current 0-1mA/
10OrnA. Resistence:

ohms.
O ibels: -10 tor22dB.2

Size 90 x
28mm.

Complete with
test leads.

OUR PRICE £3.25 P&P 15p

U4323 MULTIMETER
20,000opv. Simple ,-
unit with audio/IF
owilletor. Suitable
for general receiver
tuning. Ranges:
0.5/2.5/10/50/250/
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5 5 50 500mA DC. Resistance
a 10, x 100. x 1.000. x 10.000 OOP.
500(1. 5kfl. 50kc) centre scale)
Battery operated. Sian: 160 x 97 x
40mw. Supplied in carrying case corn -
pine with test leads.
OUR PRICE £7.70 P&P30p

U4312 MULTIMETER
extreme, sturdy
instrument for
general Nectrical
use. 667opv.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 7535/.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. O/30008/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1.6/6/15/
60/150/600mA/
I.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
Pointer, mirror wale. Complete with
sturdy metal carrying case, leads and
instructions.
OUR PRICE £10.25 P&P 500

MODEL AS.100D VOM
100,000 opv.
Mirror scale
Built-in meter
protection 0 3
12.60 120 300
6001200V DC
0/6 30 120 300
600V AC 0 10,0
IL 60 300mA
12 Arnp 0 26
200K/2M 200 Meg
Ohm. 20 to 17dB.
OUR PRICE £17.50 P&P 300

KAMODEN HM720B FET VOM
Input impedance 10
Megohms. Ranges: -
0/.25/1/2.5/10750/
1000V DC. 0/2.5/10
50/250/1000V AC.
0/25uA/2.5/25/250
mA DC.
0/5k/50k/500k/5 M
500 Megohms

OUR PRICE
E21.00 P P 400

KAMODEN 360 MULTIMETER
High sensitivity.
DC 100kohm/V
AC 10kohinN
5" mirror scale,
overload protect-
ed. Ranges: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.01mA/0,5/5/50/
500mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohms.
Decibels -20 to
+6248. Batten/ operated. Size: 180 x
140 x 80mm. Supplied complete with,
test leads etc.

OUR PRICE £17.50 P & P 40p

TMK MODEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large ze"
mirror scale. Si e,

0.3 -12000V DC
3-300V RMS AC
8-800V P.P.
DC current 0.12-
12rnA. Reverence
up to 20001140hms. Decibels. -20 to
+51dB. Supplied complete with leads
and instructions.
OUR PRICE f18.50 P&P 20p

TMK 100K LAB TESTER
100.000opv. 6%"
scale. Buzzer
Wort circuit check.
Sen sssss ity 100,000
opv DC. 5k /V AC
DC Volts. 0.5/2.5/
10/50/2513/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/
10/100/2.5/10A. Resistance.
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels: -10 to +49dB. Plastic case
with carrying handle. Size: 190 172
x 99mm
OUR PRICE f19.95 P&P 30p

LB4 TRANSISTOR TESTER
Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instruction etc.
OUR PRICE
£4.50 P&P zap

AUDIOTRONIC Model ATMS
Jewel movement.
attractively moulded
wise with edgwise
ohms adluetment.
Ranges: 0.3/15/150/
300/1200V AC,
12500 op.). 06/30/
300/600V DC,
15000 on). 0300
uA/0.300mA DC.
Resistance: x 10 &
x 100. -10 to +16d8.
Supplied with battery
test loads and data
booklet. Sint: 121 a 73 x 29min.
OUR PRICE £3.95 P&P20p

U435 MULTIMETER
za0000p.. 44111W

75mV/2.5/10/25/
100/250/500/1000V
DC. 2.5/10/25/100/
250/500/1000V AC.
Current: 5008/1/5/
25/100mA/0.5/2.5A
DC. 5/25/100mA/
0.5/2.5A AC. Resist-
arrce: 0.3/3/30/300k
ohms. Size: 205 x 110 x 84mw. Sup-
plied complete with leads, crocodile
clips and steel carrying case.
OUR PRICE £8.75 P&P 30p

HIOKI 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.6/
1.5/3/6/12/30/60/150/
300/600/1,200V DC.
0-3/6/15/30/60/120/
300/600/1,200V AC. iro

Currant: 0-30/60uA/ 41
1.5/3/15/30/150/300
mA/6/I2A. Resistence:
0-3/300k/3/30Mohms.
Decibels: -10 to +17dB. Output:-
0-3/6/15/30/60/120/300V. Accu r
acy i 3% DC, ± 4% AC. Sensitivity
50,000 opv DC, 5,000 op. AC.4 inch
meter. Built in protection. Sire. 57 x
102 x 153mm.
OUR PRICE E11.95 P&P aou

Model HT100134 MULTIMETER
Overload protected,
shock proof circuits.
9.5uA Meter with
mirror wale. Sensitivity
100kV. Polarity change
switch. Rangn: 0.5/2.5/
1450/250/500/1000
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC mistime' 0-20/
200k/2/20 Meg. ohms.
DC current:- 10/250uA/2.5/25/250
mA/10A. AC current: -0-10A. -20
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 a 79mm.
OUR PRICE f17.50 P&P 40p

KAMODEN TT35
TRANSISTOR TESTER
High quality
instrument to
test reverse leak
current and DC
current. Ampli-
fication factor of
NPN. PNP, diodes,
transistors, SCR's
etc. 4" square
clomp scale meter.
Operates from
internal batteries.
Complete with
instructions, leads
carrying handle.
OUR PRICE £17.50 P&P 40p

HIOKI 720X VOM
A versatile,
accurate musur.
2g instrument.0 000 opv. 0/
5/25/100/500/
1000V DC. 0/10
50/250/1000V
AC. 0-500A/
250mA. 13-20k/
2 Megohms.

OUR PRICE
f5.97
P&P 301'

MODEL C7202EN
20.000 o.p.v. DC.
10.000 opv. AC
Mirror Scale.
5 26 50 260 600
1000 2500 V. DC
10:60 100500 1000
V. AC. DC Resistance
.10, x1000130E1
contra scale) DC
Current SOuA/
215mA/250mA. -20
to -1-68.18.

OUR PRICE f6.95 P & P 30p

MODEL C7208FM
30.000 opv DC r
15.000 opv AC
63 15 60 300 600

1200 V DC 6 30
120 600 1200 V AC.
DC Resistance x 1.
x10. x100. x1000
1501£ centre wale)
DC Current 30uA
3 30 600mA 20 to +63dB.---'
OUR PRICE £8.95 P & P 30p

TMK MODEL TW5OK
46 ranges, mirror
scale. 50k/V DC
50k/V AC.
DC Volts: 0.125/
0.25/1.25/2.5/5/10/
25/50/125/250/
500/1000. AC Volts
1.5/3/5/10/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A. Renton.,
10k/100k/1 Meg/
10 Meg ohms. -20 to +81.5dB.
OUR PRICE £12.50 P&P 20p

370WTR MULTIMETER
Features AC current
ranges. 20,000opy.
0/0.5/2.5/10/50/
250/500/1000V DC
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/10/100
mA/1/10A DC.
0/100mA/1/10A
AC. 0/5k/50k/500k/
5 Meg/50 Mag.
Decibels: -20 to +62dB.
OUR PRICE £19.95 P&P 300

U4341 Multimeter &
Transistor Tester
27 ranges. 16.700opv.
Overload protected.
R ages' 03/1 5/6/
30/60/150/300/9000
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA DC.
0.3/3/30/300mA AC.
Resistance: 0.06/
0.6/2/6/20/60/2006 ohms/2 Mohms.
Battery operated. Supplied complete
with probes. leads and steel carrying
case. Size: 115 x215 x gOrnm.
OUR PRICE £10.50 P&P 30p

U4324 MULTIMETER
High sensitivity. over
load, ,,,acted.20 v. Ranges:
0.9/1.2/ /12/307
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC. Resistence:
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Dscibels: -10 to +I 2dB. Size
167 x 98 a 63mm. Supplied comp.
lee with test leads, spare diode and
instructions. ,

OUR PRICE E9.25 P&P 30p

MODEL C7080EN
Giant 6" mirror
scale. 20,000 ow.
0/0.25/1/2.5/10/
50/250/1000/
5000V DC.
0/2.5/10/50/250/
1000/5000V AC.
0/50uA/1/10/
100/500mA/I OA
DC. 0/2k/200k/
20 Meg -20 to +50dB.
OUR PRICE £19.95 P&P 35p

U4317 MULTIMETER
High sensitivity
instrument for field
and laboratory work. L.
Knife edge pointer, 1 W
86mm. mirror scale.

Overload protectiont
:engin: 100mV/

5/2.5/10/25/50/100/250/500/1000
V DC. 0.5/2.5/10/25/50/100/250/
500/1000V AC. Current: 5008/0.5/
1/5/10/50/250mA/1/5A DC. 0.25/
0.5/1/5/10/50/250mA/1/5A AC. Res.
stance: 0.5/10/100/200 ohms/1/3/
90/300k ohms. Decibels: -5 to +10dB
Battery operated. Size: 210 x 115 x
90rnm. Suppled iy ng
P late with leads.
OUR PRICE £16.50 P&P 40p

S100TR MULTIMETER
TRANSISTOR TESTER
100,000opy. Mirror
wale. Overload
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300rnA/6/12A DC
0/10k/1 Meg/
100 Meg.
-20 to .50d8.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
end ICO. Compete with instructions.
batteries and leads.

OUR PRICE £19.95 P&P 25p

MODEL 500
30,000 opv with
overload protect.
lion. Mirror wale.
0/0.5/2.5/10/25/
100/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
500mA. I2A OC.
0/6131./6 meg/130 megohms.

OUR PRICE £13.95 Carr paid

KAMODEN 72.200 Multitester
High sensitivity
tester. 200,000 opv
Overload protected
Mirror wale.
Ranges: -0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/11200
V AC. 0/6uA/
1.2mA/120mA/ -
600mA/12A DC
0/12A AC. -20 to
+63dB. 0/2k/200k/
2 Meg/200 Megohms.

OUR PRICE £22.50 P&P 30p

SWR METER Model SWR3
Handy SWR meter for
t ft t e gn
mant, with built-in field
strength meter. Accuracy
5%, Impedance 52' Indic.
elan 100uA DC. Full
wale 5 section collapsible
antenna. Size 145 x 50 x
60mm.
OUR PRICE £4.25 P&P 30p

MODEL P1436
20.000 opv DC.
8000 opv AC.
Mirror scale
6/3/12/30/120/

000V DC. 3/30/
120/600V DC.
50/6000A/60/
600mA.
10 100K 1 Meg/10 Meg Ohm,

20 to 46 dB.
OUR PRICE £6.97 PbP 3

U91 Clamp VOLT
AMMETER
For measuring AC volt
age and current without
breaking circuit. Ranges,
300/600V AC. Current:
10/25/100/250/500A.
Accuracy 4%. Size 283
94 x 36mm. Complete
with carrying case, leads
and fuses.

OUR PRICE f13.50 P&P 300

HIOKI MODEL 700X
100,000opv. Overload
protection. Mirror wale.
0.3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
600/1200V DC.
1.5/3/6/12/30/60/150/
300/600/1200V AC.
15/30NA/3/6/30/60/
150/500mA/6/12A DC.
2k/200k/2M/20MOhms.
-20 to +63d8
OUR PRICE £14.95 P&P30p

MODEL AF.105 VOM
50.000 opv. Mirror
scale. Meter
protection.
O 3'3 12 60/120/
300 600 1200V DC.
0 6 30 120
300 600 1200V DC.
0 30,4 6
60 300 rnA
12 Amp. 01136,
Im10rn 100
Meg Ohms. 20 to 17dB.
OUR PRICE E12.50 PbP 30o.

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and pe electronicware.
forms in olectronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100kHz
V RMS/mm: 0.1-29
HOR. AMP. Band.
width: 500kHz.
Sensitivity ey 100kHz
VRINS/mrn: 0.3-25
Preset triggered sweep
1-3000usec. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 a 360 a 430mm 115-230V AC.
OUR PRICE £43.00 Carr paid

ALL PRICES
EXCLUDE VAT

Also see following pages
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SINCLAIR DM2 DIGITAL
MULTI M ETER

Will measure AC and DC volt, AC
and DC current: and resistance in a
total of 20 ranges. The large light
emitting diode display will read up
to 1999 and automatically indicate
polarity. Indication of positive and
negative overload is also provided.
The instrument is fitted with a
combined carrying handle and
bench stand and sockets are
provided for the connection of en
external power supply.
RANGES:
DC VOLTS: 1v, 10, 100v.1000,
AC VOLTS: lv.10v.100v.1000v.
CIC CURRENT 1 mA. 10mA.
100mA.1000mA.
AC CURRENT: 1 mA.10mA.
100mA.1000mA.
RESISTANCE 1 k. 10,100k.1000k

OUR PRICE £59.95 P & P 50p

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portable. AF sine -
wave 18He to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine weave 10V.

RF 100kHz to
200MHz. Output
1V maximum.
220/240V AC operation. Complete
with instructions and leads.
OUR PRICE E37.50 P&P 50p

BH001 HEADSET and Boom
Microphone
Moving coil. Ideal
for language
teaching,
communi.
cations etc.
Headphone impedance 16 ohms. Mie
rophone impedence 200 ohms.
OUR PRICE E5.95 P&P 30p

RUSSIAN CI16 Double Beam
OSCILLOSCOPE
5 MHz pass band.
Sep Y1 and Y2
amplifier, Rectang.
utar V x 4- CRT.
Calibrated triggered

to
from a 2usec.

to 100 milli.sec/cm.
Free running rime
bue 50Hz1ba MHe.
Builien time se
Calibrator and amplitude Calibrator.
Supplied complete with all accessories
and instruction manual.
OUR PRICE £87.00 Carr. paid

MODEL MG 100 SINE SQUARE
WAVE AUDIO

GENERATOR
Range 19
220.0000a Sine

Wave 19 1 00 000 Hz Square Wave
Output Sine or Square wave 10v P to P
Size 180 it 90 a 90mm Operation
220z 240v A C
OUR PRICE £19.95 P&P 50p

UNIPEX
NT 100A
The unipex
NT1005 is
a compact
Portable transistorised PA
amplifier. T is versatile unit has a

I
aximum o pout of 10 watts

R MS and op rates on any 10-18V
DC source. egative or positive
ground and ses only 1.SA at rated
output. Supplied complete with
mounting brackets etc. plus full
installation and operating
instructions
OUR PRICE £21.75 PAP sop

FM TUNER CHASSIS
8 transistor
high quality
tuner. Siee
onW 153 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to land most amplifier
Operates on 9V battery Covers BB--
108MHz. Ready built, ready for use.
Fantastic value for money.
OUR PRICE [8.95 P&P 20p
Stereo Multiplex Adaptor CS 95 extra

gntitik.
V;Lx!o'w.

AUDIOTRONIC
LOW NOISE CASSETTES
TYPE 5 10 25
C60 21 57 £3.00 £7.08
C90
C120

£2.24
£2.73

£4.25
£5.17

E10.00
£12.24

P&P 3p each 10 and over Post Free

WALKIE TALKIES
SKYFON NV7
Super low cost
transmitter,
receivers. 100MW
with call buzzer and
on oft volume
control 7 transistors
Telescopic rod .

an tenon.

OUR PRICE £31.50
per PAIR PAP SOp.
NOT LICENSABLE
IN THE U.K.

MP7 MIXER -PREAMPLIFIER
5 Microphone
inputs each with
individual gain
controls enabling

mtaing
facilties. Battery operated. Si.: 235

x 76mm. Inputs. Mies. 3 x 3mV
501i; 2 3mV 600 ohms. Phone. Mag.
4mV 501, Phono Ceramic 100mV 1
Meg. Output 250mV 100k.
OUR PRICE £8.97 PAP 20P

MODEL TE15
GRID DIP METER r----:5-
Trensistorised. Oper -

aten as Grid Dip,
Oscillator. Absorb,
lion Wave Meter and
Oscillating Detector.
Frequency rite
440kkle-280MHz

coils. 500uA
meter. 9V battery
operation. Siee:
180x80 x 40mm.
OUR PRICE f17.50 P&P 309

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
to 2001..
on 4 bands.
Square 20
cps to 30
kHz. Output
impedance
5000 Ohms.
200/250V
AC operation. Suppl d b d
guaranteed, with instruction manual
and leads.

OUR PRICE E24.95 P&P 50p

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised,
battery operated.
Simply plug in
inierophone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau
walnut cabinet. 184 x 77 x 108mm.
OUR PRICE £7.50 P&P 30p

TRANSISTORISED L.C.R. A.C.
BR/B MEASURING BRIDGE

A new portable
bridge offering
excellent range and

tet
ccauracy at low

el cost Resistance:
6 ranges: 0.1

ohm -11.1 megohm s 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries s 2% Capacity: 6 ranges:
10p1-1110 mfd s 2% Turns Ratio:

ranges: 1:1/1000-1:11100 0 1%
Bridge Voltage at 1,000cps. Opera.
ted from 9 -volt b ttttt y.100 micro -
amp meter indication. Size 7i" x
5" x 2'

OUR PRICEE27.50 P&P 30p

BELCO AT201 Decade

ATTENUATOR
Fran Licc x aenng

0 -111dEl.
steps. Impedance 600 ohms. Input
pews maximum 30dBm. Size: 180 x
90055rnm.
OUR PRICE E12.50 P&P 50p

RANK AUDIO
RA 210T STEREO AMPLIFIER
7:. 7; watts rms. Inputs for
magnetic photo, tuner. tape and
aux Separate base, treble,
balance and volume controls.
Headphone socket. Teak case.
Unrepeatable off et
OUR PRICE f17.50 P&P 50P

ELECTRONIC CALCULATORS

d"-sPr

We carry a tremendous range of
both pocket and desk calculi,
tors from as little as £8.90

Owing to the demand it is not
possible to include them in this
advertisement, so send for our
latest price list or call into any
branch.

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
AS silicon,
transistor
amplifier own

sates from msg.
rattle. ceramicof
inputswith
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.
OUR PRICE £8.50 P&P 30P

DT 124
POWER
UNIT *4(04,
220 240V
AC. Input -
Output 6, 7 S or
9V DC 400 mA
OUR PRICE E2.20 P&P sop

TE16A TRANSISTORISED
SIGNAL GENERATOR
5 ranges, 40131tHe
to 0 MHz. An
inexpensive
instrument for
the handyman.
Operates on 9V
battery. Wide
sal to read

modulation.
Size: 149 x 149 92 Co pl t
with instructions and leads.
OUR PRICE E8.97 P&P 30p

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Variable
output 5-20V DC
up to 2 Amp. I nde,
pendent meters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 x 136 x
98mm.
OUR PRICE E19.95 etsneop

VHF 105
This unit will give
instant reception
of the groundto-
air. airto-ground
waveband. Simply
place beside any
AM or FM Radio.
covering 535 1605 kHz. 88.108
MHz - no conversion or cony..
tion required. This converter is

If p d by 9 olt (PP3
Type) battery and comes complete
with a full set of instructions and
battery.
OUR PRICE f3.50 P&P sop

MINIATURE ORGAN
MUSIC MASTER AM100

Spanning
nearly two

octeves,
including

semi-
tones.

This instrument
will give hours of enjoyment
to all the family. Beautifully

finished. The Keyboard range can
be adjusted to be in tune with any

instrument Operates from
internal 9V battery. Fitted with
on toll switch. vibrato switch.
earphone socket

9V D.C. socket.

OUR PRICE E7.95 P&P 50p.

TE-200 RF SIGNAL
GENERATOR
Aee wide range
signal {minaret.'jg
covering 120 A41-500 ,,,gg
MN: on 6 bends. I

Directly calibrated
est. - -KPVariable R.F.

attontsetor audio output. Xtal socket
for calibration 220.2401/ so.
Brand new with instructions.
Siser140inm a 215nan x 170mm.
OUR PRICE E19.95 P&P 50p

MODEL TE20 RF SIGNAL
GENERATOR
Six bands. 120kHz-
260MHz. Dual output

variable audio output.
Accuracy ± 2%. Audio
output to 8V. Power requiremats:
105-125V, 220-240V AC. Size:193

285 x 150mm. Complete with tent
leads etc.
OUR PRICE £18.95 P&P 50p

Ili! 11,111

VU METER TYPE 3
Size. 33mm 20mm
£1.25 P&P 15p

Just arrived - the sensational
WIEN ET1008
CASSETTE!
RECORDER

mended
cassette re-

order at this
really low Laskys
Price
FANTASTIC VALUE!

ONLY
£8.95

P&P 50P

BINATONE DIGITAL CLOCK
Attractive
ivory case.
Large clear
numbers for
hours, minute
and seconds.
A C. 240V operation.
Sieeapprox 61 x 3 31 inches.

OUR PRICE E4.50 Prowls

SINCLAIR ICI2
INTEGRATED
CIRCUIT
AMPLIFIER ,-,4*
complete with
re rioted circuit Tempi!'
inotinting board.
OUR PRICE £1.50 Pas P16p

SDH8V MONO/STEREO
HEADPHONES
Volume control for
each channel. 4/16 ohms
impedence. Frequency
Csponse 20Hz-18kHz.
omplete with 10ft.

coiled lead and jack plug,
OUR PRICE £4.97 P&P 30p

SPECIAL OFFER! CONVERT YOUR
STEREO SYSTEM TO 40 SOUND

1  1 () t, act-'_ T; 'e :1
h, clever unit enables you to add

40 sound to your existing system.
Complete with simple connection
details. Use this converter
(together with 2 extra speakers) to
achieve the f +Mastic OD quadro-
phonic sound i The effect of being
immersed within the music
becomes a thrilling new
experience (2 year guarantee).
OUR PRICE £3.95 P&P 50p

SINCLAIR Project 80 Modules
Z40 Power Amp. [5.95 Pa P15,
260 Power Amp. E7 45 I6 I 1Sp
Stereo BO Pre -Amp. E13.96 P a P 15p
Active Filter Unit £7.45 P a P 15p
FM Tuner [1395 Pi  15p
Stereo Decoder 95 P i 115p
P25 Power Supply [5.95 16 P carP26 Power Supply [8 .95 P a P 301
P29 Power Supply E8 45 P a P 300
Transformer for PZB £4.05 e B P SO.

SINCLAIR Project 80 Packages
2x240'Stereo80,PZ5 [2544 PS p
2x240,Stereo60 PZ6 f27.84
2x260,Stereo80.PZ8 C29.84

7E1021 Stereo Listening Station
For balancing
and gain selection
of loudspeakers
with additional
facility for stereo
headphone
switchionng. Two
gain ctrol, speakers on -off slide
switch, stereo headphone socket.
OUR PRICE £2.25 P&P 15p

C
JOSTY

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE APPOIIITED
STOCKISTS AT
Oxford Street 42 lb

257 Tottenham Court Road,
34 Lisle Steen 152. Fleet Street,
311 Edgware Road. CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches, or
by Mail Order.

All kits are complete with compre-
hensive easy to follow instructions and
covered by full guarani..
Post and Packing 15p per kit.

AF20 Mono amplifier E561
AF25 Miser E3 29
AF30 Mono preamplifier L3 20
AF35 Emitter amplifier E2 42
AF80 0.5W rnic. amplifier En 86
AF305 Intercom £767
AF310 2 Mono Amplifier E7 55
M160 Multi vibrator E2 18
M1302 Transistor tester...-. (9 33
M191 VU Meter E537
M192 Stereo balance meter ES 93
L F380 Ouadraphonic device E 8 42
AT5 Automatic light COntr01 £3 75
AT30 Photo cell switch unit _ E 6 99
A T50 400W triac light

dimmer/speed control E 5 18
AT56 2.200W trim light

dimmer/speed control., E6 75
AT60 1 channel light control £10 62
AT65 3 channel light control E 18 52
GU330 Tremolo unit £810
H F61 Diode detector f 7 fi7
HESS FM transmitter E3 21
HF75 FM receiver E366
HF310 FM tuner E1632
HF325 Deluxe FM tuner E26 33
HF330 Decoder IHF310/3251 E 10 55
GP310 Stereo preamplifier

for use with 2 x AF310 £22 98
GP312 Circuit board.......... EIO 02
GP304 Circuit board E5 33
1-IF380 lw/vhf aerial amplifier E602
HF395 broadband aerial amp. £2 10
NT1O Stabilised power supply

100mA, 9V Ee 2/
NT300 Stabilised P. supply E 13 16
NT310 Power SuPPII, 240 V AC
or 2 18 V D C at 2 amps E564
N7305 Voltage converter ES 54
N7315 Power supply 240V AC

to4.5/15V DC, 500mA El2 06

Amateur Electronics by JostyKit.
the professional book for She amateur
-covers the subject from basic prin
cleats to advanced electronff lechniq
ues. Complete with circuit board for
AE1 to AE10 listed below.
OUR PRICE £3.30 INo VAT)
P&P 259 plus VAT.

AE1 100m. output stage C I 55
AE2 Preamplifier C I 32
AE3 Diode receiver f 2 05
AE4 Flasher (1 16
AE5 Astable multi vibrator.. la
AE6 Monostable mull. vibrato, f t ti
AE7 RC generator E 1 08
AE8 Bass filter El 05
AE9 Treble fill,., f I 05
AE10 CCIR 1 05

Also see previous page

ALL PRICES
EXCLUDE VAT
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PANEL METERS
SEW PANEL METERS ARE STOCKED AT OUR
3 LISLE ST., 311 EDGWARE RD., & 152 FLEET
ST., BRANCHES or order by post.

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

E3.10
£3.85
£3.60
£3.76

50-0-500A .. £3 .05
100-0-100uA £3.80

£3.75
£3.75

lOrnA £3.75
£3 75
C375
£3 /5
£3.75
CI 76
£3.75

IA DC ..

10A DC ..
5V DC £3.70

10V DC ..

300V DC ..
15V AC ..

VU Mete
300V AC ..

r ..

£376
f 3 75
E3 75
£3 75
E3 85
£386
£400

`Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SW100
Size: too x 80mm

£470
£4.60
C4.40

50.0-50uA C4.110

100-0-1000A- E4.95
C4.40
£440
C4.40
£4.40
£4.40

300V DC .. [4.40

150V AC ..
300V AC ..
VU Meter

£4 55
EA 55
05 00

CLEAR PLASTIC MODEL SD830
Size: 110 x 83mm
50uA £440

£4.35
£4.30
£426

50-13-50uA .. £4.35
100.0.100uA £4.30
1mA £4.20
5mA f(20
10mA £4.20
50mA £4.20

C4.20 20V DC ..
£4.20
C4.20 300V DC
C4.20 15V AC

10A DC .. L4.20 300V AC ..
EA 20 VU Meter

10V DC .. CA 20
E4.20
CA 20
CA 20
EA 30
£4 30
CA 50

EDGWISE MODEL PE70
Size: 90  34mm

50uA E4.25
E4.20
£4.16
£4.00

50-0-50uA C4.20
100-0-100uA.. £4.16

£3.911
300V AC .. 04.09
VU Meter £4.40

CLEAR PLASTIC MODEL MR 45P
Size: 50 x 50mm

50-0-50uA
100.0-100u A..
500.0-500sA
1mA
5mA
10mA ..
50mA
100mA
500mA
IA DC
5A DC
101/ DC
20V DC

300V DC ..
15V AC ..

£330
£325
£3.20
£3.10
£3.25
£320
£3 05
E3 05
£3.05
£3.05
£306
(305
£3.06
£305
£306
C305
£306
£3 OS
£3 05

315

300V AC .

S Meter I inA
VU Meter .. .

IA AC .. .

5A AC .. .

10A AC .. .

20A AC .. .

30A AC ..

£3.15
£3 5
C3.50

 £305
 £305
 £3.06'
 C3.05'
 £305

CLEAR PLASTIC MODEL MR 65P
Size: 86  713rnm

50uA C405
100u/1 £395
200uA £390
500uA £3.8s
50.0.50uA E3.95
100.0-100uA.. £3-90
500-0-500uA.. n e0
1mA . E380
1-0-1 m.A £3.80

£3.80
10mA C3.80
5001A 03 80
100mA £3 80
500mA .. £380
1A DC £380
5A DC £3.80
10A DC _ E3.80
15A DC _ E3 Bo
20A DC _ C3 90
305 DC .. £3.95
50A DC "

£4.15
5V DC E380
10V DC £3 80

11,1%£,
E3 80
£380
£3 80150V DC..

3rrV DC .. £380
.15V AC .. £3.90
50V AC E3 BO
150V AC.. f390
300V AC .. £390
500V AC .. E4.00
S Metw 1mA .. £3.00
VU Meter C420
IA AC .. _  £3130
5A AC ..  53 Bo 
10A AC _ ..  E3.110 
20A AC ..  C3.110 
30A AC .. ..  OAK,
50mA AC ..  C3.00
100mA AC ..  £3.110
20041A AC ..  £3.110 
500mA AC ..  £3.50 

CLEAR PLASTIC MODEL MR 38P
Size: 42 x 42mm

MODEL E0107 EDUCATIONAL METER
Size: 100  90 x 150em including terminals
A rungs of high qulity
mowin coil instruments
ideal for school experi-
ments and other bench
applications. 3" mirror
scale. The meter move-
ment is easily accessible

internal
working.
50nA

50-0-500A ..

£870
£1.10
£1110
E760
£7.110
£7.80
£7.80
£780

10V DC .. C7.110
15V DC .. £7.80

20V DC

300V DC ..
500mA/5A DC
5V/50V DC ..
5V/15V DC ..
1/6A DC

£7.80
£780
£7 BO
DIU
£810
£8.80
£8.80

CLEAR PLASTIC MODEL MR 85P
Size: 120  110mm
50uA .. .. .. f 560
100uA .. .. C6.55
200uA .. .. C5.50
5U0sEA .. .. E6.40
50-0-50uA .. £6.56
100.0.100uA .. C6 so
500-0-500uA .. E5.35
lmA £5.35
1.0.1mA .. £1 35

.. .. CS 35
10mA .. .. C536
50mA .. .. ES 35
100mA C5 35
500mA .. C536
IA DC .. £5.35
5A DC .. CS 35
15A DC .. £635
30A DC .. £5.55
10V DC .. £5.35
20V DC .. £5.35
50V DC £5.35
150V DC .. £5 36

300V DC £5.40
15V AC .. £545
300V AC .. C6.48
S Meter lmA..£5.35
VU Meter £5.70
IA AC .. ..  £5.36
5A AC .. _  E5 35 
10A AC .. ..  f5 36.
20A AC ..  £5.35
30A AC .. ..  £536

50-0-50uA
100-0-100nA..
500.0-500uA
lmA
1.0.1mA
2mA ..
5mA ..
10mA ..
20mA ..
50mA .

100mA
150mA
200mA
300mA
500mA
750mA
IA DC
2A DC
5A DC
10A DC
3V DC
109 DC
16V DC

£120
£3.16
E3.10
£290
03.15
03.10
£2.85
£2.85
£2.85
£285
£285
£286
E285
£285
£2.85
E285
E286
£2 86
E286
£2.85
£2.86
£2.85
£2 85
£2.85

C285
E2 85
£286

20V DC ..
50V DC
100V DC..
150V DC..
300V DC ..
500V DC ..
750V DC ..
15V AC ..
50V AC ..
150V AC..
300V AC ..
500V AC ..
S Meter 1mA..
VU Meter..

E2 86
£286
02 .85
£29
£2.90
£29
0 9
f 2 95
£296
£296
£295
0310
£285
f 3 30

BAKELITE MODEL S80 Enlarged Window
Size: 80 x 80rnm

£450
£4.55
£430

50-0-500A £4.55
100-0.100uA EA SO

£430
£430

5A DC .. CA 30
£430
£430
C4 30

300V AC .. £4.40
VU Meter .. £4 80

CLEAR PLASTIC MODEL MR 52P
Size: 60 x EiOnim

50-0-50u5
100.0.100uA
ImA
5rnA
10mA ..
50mA ..
100mA
500mA
IA DC
55 DC
10y DC
20V DC
50V DC
300V DC ..
15V AC ..
300V AC ..

  
 
 
 
 
- 

£380
CI 80
C3.45
£360
£346
CIAO
£340
CIAO
CIAO
£340
£340
C340
CIAO
£340
£340
£340
£340
£350
£350

S M ter 1111A £3.40
VU Meter £3.90
IA AC .. ..  C3.40
5A AC .. ..  C3.40.
10A AC ..  C3 4o
20A AC .. ..  £3 HO'
30A AC .. ..  £3.40'

CLEAR PLASTIC MODEL SD460
Size. 59  46mm

£3.60
£3 55
£3.00
E345

580-50uA £3.55
100-0-100uA.. £3.50

£340
5mA .. E3.40
10mA .. £340
50mA .. £340
100mA £3.40
500mA £340
IA DC £340
5A DC 0300
10A DC £3.40
5V DC 0340

10V DC ..
20V DC ..

300V DC ..
15V AC
300V AC ..
VU Meter

£340
CIAO
£340
£340
£355
C356
£375

POSTAGE & PACKING 15p

BAKELITE MODEL MR 65 Size: 80 x 80mm

£376
50-0-500A .. 04.06
100-0-100uA E4.00
500-0-500uA E3.70

£3.70
1-0.1mA 13370.10

£370
50mA 03 .70 300V DC .. . £3 90
100mA £3.70 30V AC .. ..  C3 70 
500mA .. £370 50V AC ..  C3 70 
IA DC .. £370 150V AC.. ..  C3 70 
2A DC . .. £3 70 300V AC ..  £3 70 
5A DC .. £3.70 500V AC .. ..  C3 70 
10A DC ,. C3.70 VU Meter.. £4 20
15A DC _ E3.70 1A AC .. _  C3.70.
30A DC .. CP 70 5A AC .. ..  5570*
50A DC .. 0390 10A AC .. ..  C3.70 
5V DC £3.70 20A AC ..  f3.70 
10V DC E3.70 30A AC ..  f3.70

0370 50A AC .. ..  C370
20V DC £3.70 500mA AC  C3 70
50V DC .. £3.70 50mV DC .. C3 as
150V DC . E3 70 100mV DC .. £3 85

240 Wide Angle
1mA METERS
MWI -6 60  60 TT
£6.513 P & P 15p
MWI -840  80mrn
£6-00 PAP 15p.

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS
Excellent quality at low cost. Input:
230V 50/60114. Output 0-260V.
MODEL 5260 BENCH MOUNTING

PAP
IA £10.50 50P

2.5A £12.00 50p
5A £17.50 60p
13A E30.35 £1.00

10A C33.75 £1.00
12A C35.40 £1.00
20A £05.00 £1.50
25A C95.00 £1.60
40A £120.00 £1.50

r-

ALL MIMES
EXCLUDE VAT

L

FOR
MAIL
ORDER
We offer a speedy
and efficient
service by mail
order Remember
to add 8% VAT
to total value of
goods including
post and packing. Signature

Rep,terea .n EnEpand No 3.1 /941 al 12 Lower browenor Place Lnodon bYP1OE 

TO LASKYS CUSTOMER SERVICES DIVISION
Audiotronic House, The Hyde. London NW9 6JJ. Tel:01-200 1321

Please send me the following items

TOTAL PURCHASE PRICE

I enclose cheque postal order

I won to pay by Barclaycard/Am.ss
and my mbarn

Inc P&P and VAT)

money order

32 Page
HI-FI
PRICE
LIST

TICE
HERE

NAME

ADDRESS

PE3

1

CALL INTO YOUR NEAREST
LASKYS BRANCH OR
SEND COUPON BELOW
FOR NEW 32 PAGE
HI-FI PRICE LIST

CENTRAL LONDON
481 OXFORD ST

3 LISLE ST. WC2
34 LISLE ST. WC2
118 EDGWARE RD. W2
193 EDGWARE RD. W2
207 EDGWARE RD. W2
311 EDGWARE RD. W2
346 EDGWARE RD. W2
381 EDGWARE RD. W2
109 FLEET ST. COI
151/3 FLEET ST. EC4

10 TOTTENHAM CT. RD.
27 TOTTENHAM CT. RD.
33 TOTTENHAM CT. RD.
42/45 TOTTENHAM CT. RD.
2674 TOTTENHAM CT. RD.

01-493 8641
01-437 8104
01.437 9155
01-72.1 9789
01-723 6211
01.723 3171
01-262 0387
01-723 4453
01-723 4194
01-353 5812
01-353 2833
01.637 2132
01-636 3715
01436 2605
014360645
01-560 0670

ESSEX
86 SOUTH ST. ROMFORO 10218

105/206 CHURCHILL WEST.
VICTORIA CIRCUS, SOUTHEND 0702 612241

GLOUCESTERSHIRE
16/20, PENN ST. BRISTOL 0172-20421

KENT
53/57 CAMDEN RD.. TUNBRIDGE WELLS

0891-13241

LEICESTERSHIRE
45 MARKET PLACE, LEICESTER

0533-537678

NORTHAMPTONSHIRE
73 ABINGTON STREET,
NORTHAMPTON 0604-35753

STAFFORDSHIRE
30 WULFRUM WAY, WOLVERHAMPTON

0902-23384

SURREY
1046 WHITGIFT CENTRE. CROYDON

01481 3027
38/40 EDEN ST., KINGSTON 01-040 1271
32 HILL ST. RICHMOND 01-948 1441

WARWICKSHIRE
116 CORPORATION ST., BIRMINGHAM

021-236 3503

ALL BRANCHES OPEN FROM
Ram to 6pm MON TO SAI

OUR CUSTOMER
SERVICES DIVISION at head office

will answer all your enquiries -
just ring 01-2001321

EXPORT Personal exports
arranged for overseas vomtors
Goods specially packed.
insured and despatched to all
parts of the world at minimum
cost eclusive of VAT.
Payment by bank transfer.
certified cheque, postal order
or money order in any
currency.

BARCLAYCARD
& ACCESS

Phone your order
to 01-200 0037 or

== call into any branch

NO DEPOSIT TERMS
available on most goods
for personal callers

CROWS TO ENE VALUE OF DC
ACCEPTED IRON PERSONAL SHOPPERS
WIEN LEMURS CARD. IN OTHER CASES
AND TOR ARMPITS IN EXCESS OF E311.
PLEASE ALLOW TINE FOR CLEARANCE.

DRAFTS ACCEPTED.

All prices correct at 13/1 /7b
subject to change without non.

A nnenibe al the
AvOiorronrc Gtoup of Campy,.
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Whether your project is electrical or electronic,
SCS Components have a complete professional
service for the non-professional.We are
franchised distributors of Mullard components
and Motorola, Ferranti,Signetics,G.I. and
Monsanto,too.OurTrade Counter can supply
you with all you need, including first-class
technical advice.Or simply send cash with
your order.

Never before have you been able to get top
quality, guaranteed components so quickly,
so inexpensively.Send for a free copy of our
latest price list.Try us; we think you'll notice
the difference.

4C/ SCS Components,
Northfield Industrial Estate,
Beresford Avenue, Wembley,
Middlesex HAO 1SD
Tel: 01-903 3168

// JP/
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PE
ON GUARD

WHILE technology continually advances, bringing many
improvements at the material level, human nature on

the other hand seems to undergo little change with the pas-
sage of time. For instance, the struggle waged between
occupier and trespasser, and between owner and would-be
purloiner goes on just as relentlessly today as it did in times
long past.

The odds against the criminal have not altered much either,
it seems, despite the increasing involvement of electronic and
other technical aids. In fact electronics is probably respon-
sible to some extent for the greater abundance of valuable,
and often portable, loot that tempts today's criminals. The
villains also have access to advanced technology and can,
if they are sufficient determined, surmount or otherwise
render innoxious many of the security systems created to
deter or defeat them. The safest intruder detection systems
obviously are those that do not advertise their presence,
or at any rate their vital sensing elements. For in the
final reckoning it is immunity from hostile action that makes
a security system really 100 per cent. effective.

In this regard security systems relying upon invisible radia-
tions have considerable advantages. Both infra -red and radio
frequencies are used in security applications. Some of the
more advanced commercial systems employ microwaves and
exploit the Doppler shift effect to detect the presence and
movement of a body within a protected area. But the use of
radio transmitters does bring both the equipment and the
intended user within the jurisdiction of the official licensing
authority (currently the Home Office, Radio Regulatory
Division). The complications involved (which include obtain-
ing design approval for the apparatus concerned) are not
likely to be worthwhile for the average person who wishes
to build and install his own intruder detection system without
fuss or bother. Such needs however are likely to be fully
met by a Doppler shift system using ultrasonic radiations.
This method can be highly effective in detecting the slightest
of movements within the area under surveillance and presents
none of the problems of licensing which are associated with
radio frequency versions.

This month's design for an Ultrasonic Doppler Shift
Intruder Alarm has been fully tested and has proved highly
sensitive and consistent in performance in rooms of varying
size. Undoubtedly this project will be the answer in many
cases where effective monitoring of an enclosed area is
required. The equipment can be installed unobtrusively so
that its presence (or purpose) is not suspected by unauthorised
persons, thus saving it from malicious attentions of tech-
nically knowledgeable anti -social types. The importance of
this aspect cannot be over -stressed. Electronic techniques can
be used for defensive or offensive purposes, and the technical
capabilities and resources of today's criminal classes must
not be underestimated in any degree.

INCREASE IN COVER PRICE
With effect from this month, the cover price of PRACTICAL

ELECTRONICS is increased by 5p to 30p. Further substantial
rises in the cost of paper are chiefly responsible. We naturally
regret the need for this increase but trust our readers will
understand that it is unavoidable.

F.E.B.

Editor
F. E. BENNETT

Editorial
R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
S. R. LEWIS B.Sc.

Art Dept.
J. D. POUNTNEY Art Editor
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Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial d Advertising Offices:
Fleetway House. Farringdon St.
London EC4A 4AD
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ASIMPLE ultrasonic intruder alarm can be made
in which the alarm is triggered when the in-

truder breaks the ultrasonic beam. Unfortunately
such a simple arrangement is not very satisfactory
since it may be impossible to ensure that an intruder
will always pass through the beam. In addition,
this type of equipment must be set up very care-
fully or a sufficient part of the ultrasonic signal will
reach the receiver even when the intruder is in the
beam and his presence will remain undetected.

This article describes an ultrasonic intruder alarm
based on the Doppler shift principle. It can detect
the movement of any object within a room when
the object has dimensions of not less than a few
cms. For example, it has been found that if a per-
son inside the protected area breathes in, the move-
ment of his chest can trigger the alarm. The move-
ment of a person's hand at a speed exceeding about
one inch per second can trigger the alarm.

Whilst there is some variation in sensitivity from
one point to another the equipment is usually effec-
tive throughout most of the volume of a room and

OBSERVER

/77/1t7/ "Ohs

WAVEMOTION LWOW
souRcE

Fig. 1. Wave motion from source to observer, showing
how Doppler effects can be observed

ULTRASONIC
INTRUDER

there is no necessity for a burglar to be in any
particular region of the room for detection to take
place.

DOPPLER SHIFT
The basics of Doppler shift are familiar to every-

one who has detected a fall in the frequency of the
note received as a fast moving noisy object passes
by him. This fall is very apparent in the case of
low flying aircraft or when a car passes close to the
observer with its horn sounding.

Similarly, if an observer moves towards a
stationary source of sound, the frequency he observes
will be higher than that emitted by the source.

THEORY
Let us imagine that the stationary source shown

in Fig. 1 emits waves at a frequency of fHz. If the
observer is stationary, f waves will pass him per
second and he will therefore observe this frequency.
If, however, the observer moves towards the source,
he will meet more waves per second, since these
additional waves are distributed in the space through
which he is moving.

The wavelength, A, of the waves is equal to vlf
metres where v is their velocity in metres/second.
If the observer moves towards the source with a
velocity of b metres/second, he will meet an addi-
tional b/A = bflv waves per second. Thus he meets
a total of (f + I v) = f(1 + b/ v) waves per
second. In other words, the movement of the
observer towards the source causes the frequency he
receives to be raised from f to f(1 + b/v) Hz.

If the observer moves towards the source with a
velocity of 1% of the velocity of sound (namely
about 3 m/s), the received frequency will be raised
by 1 %. If the waves are reflected from the observer
back towards the source, a person at the source will
find that the reflected waves are raised in frequency
by twice this amount (that is, by 2%). This is
because the observer is reflecting the waves at the
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DOPPLER SHIFT
ALARM

By J. B. DANCE m.sc.

frequency he is receiving them, but these reflected
waves occupy a shorter distance in space owing to
the movement of the observer towards the source.

A similar change will occur when the observer
moves away from the source, but the frequency of
the reflected waves will then be lower than the
transmitted frequency.

ULTRASONICS
Let us consider the Doppler effect in ultrasonics

when a transducer is employed which emits waves
at the typical frequency of 40kHz. If a reflecting
object moves at 3m /s, the reflected waves reaching
the transducer will have a frequency shift of about
2% of 40kHz, namely 800Hz.

In the case of an intruder moving about in a
room, the major components of the velocity of parts
of his body are more likely to be in the range
20 mm/s to 1 m/s. The reflected waves therefore
reach the transmitter with a frequency shift of
roughly 5Hz to 300Hz.

In the present project the transmitting transducer
and the receiver of the reflected waves are not in
the same position. This will cause the frequency
shift to be somewhat reduced (depending on the
relative position of the reflecting object), but never-
theless the frequency change will be of the same
order. The equipment must therefore be designed
to detect shifts in the low audio and sub -audio
frequency ranges.

POSSIBLE TECHNIQUES
Various techniques can be employed to detect the

frequency shift. All depend on the detection of the
frequency difference between the emitted and
received frequencies and not on measurement of the
frequencies themselves.

It is possible to employ a single ultrasonic trans-
ducer to transmit ultrasonic pulses and during the
intervals between the pulses, use the transducer as a

receiver of the reflected signals. This would com-
plicate the circuit so much that it would outweigh
the saving in the cost of an extra transducer.

BEAT NOTE
In order to keep the project as simple as possible

a system which will detect the beat note developed
when the transmitted frequency and the Doppler
shifted reflected frequency reach the receiver simul-
taneously is used.

The signal from the receiver transducer is greatly
amplified at 40kHz before it is fed to a diode pump
circuit. By a suitable choice of time constant, most
of the 40kHz signal can be filtered out to leave the
audio or sub -audio beat note. This is used to drive
a level detector circuit which, in turn, operates a
relay.

116TRANSMITTER
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TRANSMITTER CIRCUIT
The circuit of the transmitter is shown in Fig. 2.

A 555 integrated circuit is employed so that the cir-
cuit can be as simple as possible.

The output at pin 3 continually switches between
potentials slightly above that of the negative line
and slightly below that of the positive line. This
square voltage waveform drives the transducer. The
frequency is set by VR I.

THE TRANSDUCERS
The output of the 555 is used to operate a new

type of miniature ultrasonic transducer, the 96D-40.
This is available in "T" and "R" types for the trans-
mitter and receiver respectively. Optimum results
will be obtained only if the "T" type is used in the
transmitter and the "R" type in the receiver.
although results may be obtained if these units are
interchanged.

'Cl
NE555V

C1

0.001pF

1"1=

SI

ION/OFFI

Ri
12k11

10
VR1

k11

X1

40k Hz
TRANSDUCER
TYPE 'T'

Fig. 2. The transmitter circuit

Fig. 5. Component layout and Veroboard cuts for the
transmitter of Fig. 2

These transducers contain small piezo-ceramic
"bimorph" plates sealed in a small aluminium
cylinder slightly over lin in diameter. There are two
connecting pins on the back and the one connected
to the aluminium case should be earthed. The
ceramic plates resonate at about 40kHz and cannot
be used at frequencies which are more than about
I kHz from this frequency.

When the square wave voltage from the 555 cir-
cuit is applied to the transmitter transducer, the
ceramic plate resonates and emits an ultrasonic
pressure wave into the air through the metal grille
at the front of the device.

COMPONENTS . . .

ICI
CI
R1

VR1
X1

S1
B1

TRANSMITTER
NE555V timer i.c.
0.001µF, 15V, 10% mica or polystyrene
121(12, 10%, 0.1W
10k 12 preset trimmer
40kHz transducer type T, 96D-40 (Hall
Electronjcs)
SPST on/off switch
9V battery or suitable p.s.u.

RECEIVER
Resistors

R1 6.8k i2
R2 100 f2
R3 100k i)
R4 390k
R5 10k 12
R6 10k
All 10%, 0.1W or larger.

Capacitors
25µF (Fig. 3), 8p.F (Fig. 4), 15V elect.

C2 8µF 15V elect.
C3 8pF 15V elect.
C4 8µF 15V elect.
C5 47pF polystyrene or mica
C6 0.01µF 63V polyester
C7 10nF (Fig. 3), 0.111F (Fig. 4)
C8 0.114F (Fig. 3), 1.0µF (Fig. 4)
C9 500µF (Fig. 3), 0.01µF (Fig. 4)
C10 114,F

C11 0.1µF

Semiconductors
IC1 TAA930 (Phoenix Electronics Ltd., 139

Havant Rd., Portsmouth, P06 2AA)
IC2 LM380N audio power amplifier
TR1 C450, BC109, etc.
TR2 D40C1 Darlington device (Jermyn Indus-

tries Ltd., Vestry Estate, Sevenoaks, Kent)
D1-5 HG1011, 0A95, 0A81, 1N914, 1S914, etc.

(5 off)

Miscellaneous
Transducers, 96 D-40 types T and R for transmitter
and receiver respectively (Hall Electronics, 48
Avondale Rd., Leyton, London, E.17.). 8i loud-
speaker. Relay RLA, 12V with 2 pair changeover
contacts, e.g. GPR100 (Pye TMC Components,
Roper Rd., Canterbury, Kent). 8- and 14 -pin d.i.l.
sockets if required. Veroboard to suit. Die-cast
boxes or cases made to suit. Batteries or power
supply, wire, solder, etc.
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BASIC RECEIVER

X1
40 kHz

TRANSDUCER
TY PE.11i

91
5.13
kll

C2
8

C3

of

R2
100

13

412 J

CI
25pF

IC1
TAA 930

01

0.

OF

cTcT 01
B 47 1401011

D2
14 31011 I

som
C7
10

nF

R3
100
k12

1C2
LM 3130N

3.7

C9
500

Fig. 3. Circuit diagram of the basic ultrasonic receiver

THE RECEIVER
When an ultrasonic signal strikes the transducer in

the receiver a 40kHz signal appears across the trans-
ducer terminals. The amplitude of this signal may
be of the order of 100/AV. One can amplify this
signal by using discrete transistors, but a TAA 930
integrated circuit has been used in this project since
it greatly reduces the number of components
required.

One of the first circuits used by the writer to
detect the beat frequency is shown in Fig. 3. The
40kHz signal from the transducer is first amplified
by the TAA 930.

This integrated circuit is actually intended for use
in the sound section of television receivers as a
5.5MHz i.f. amplifier/limiter and demodulator. It
contains four cascaded differential amplifiers
coupled by emitter followers and allows a high gain
to be obtained with stability.

The 40kHz output of the amplitude limiter at pin
10 is just over 1V peak -to -peak when the input to
pin 4 exceeds the threshold value of about 50ttV.
However, the signal at pin 10 is internally connected
to the section of the TAA 930 intended for use as
an f.m. demodulator. It was found that a low

LS1

811
LOUDSPEAKER

ov

impedance 8V peak -to -peak 40kHz signal could be
obtained from pin I (which is the audio output
when the device is used in television receivers).

In the circuit shown, the output from pin 1 is
fed to a diode pump which has a load with a 1 ms
time constant. The audio beat note is developed
across this load and in Fig. 3 is fed to an LM380N
audio power amplifier which drives a loudspeaker.

IN USE
The transmitter is placed a few feet from the

receiver and VR I of Fig. 2 is adjusted until a maxi-
mum voltage is obtained across C7 of Fig. 3. When-
ever a person moves his hand or any other object
fairly rapidly in the room, the beat note is heard
in the loudspeaker. If the movement is very slow,
the beat note frequency becomes too low to be
heard, as would be expected from the theory.

RELAY DRIVE
The circuit of Fig. 4 is used with the transmitter

of Fig. 2 as a true intruder alarm.
As in the circuit of Fig. 3, a low amplitude beat

note is formed across C7 of Fig. 4. This is ampli-
fied by TR!. This transistor may be any low cur -

RECEIVER ALARM CIRCUIT

40 kHz AMPLIFIER

R2
100

xl

40kHzET RAN S DUC E R

4
13

C2 C
80F 847

ICI
TAA93O

4

Cl

DI
80F

C.
BpF 47pT

C

1st DIODE
PUMP

0.01oF

TRANSISTOR
BEAT NOTE AMPLIFIER

C450

RS

10k

2nd DIODE
PUMP

HG 1011

4 R6

105J1

C11
0.1
SF

DAR INGTON
OUTPUT STAGE

RSA R LAI
D5 4)

TR2

04001
DARLINGTON

+ 12V

PLA2

Sin ,(S16
TO

L ARM

Ov

Fig. 4. An alarm receiver circuit
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rent, high gain npn transistor. Large coupling
capacitors are used so that the circuit will be sensi-
tive to the low (sub -audio) frequency beat notes
which occur when the intruder moves slowly.

The output from TR 1 is fed to a second diode
pump, D3 and D4. This converts the beat note into
a steady voltage. When this steady voltage across
C11 exceeds about 1.1 V, it drives the D4OCI Dar-
lington device into conduction and the relay closes.

The diode D5 across the relay merely removes
the transient reverse voltages which appear across
the relay coil when the current falls. If D5 is
omitted, these transients may damage the D4OCI
device. Whilst the writer employed HG1011 diodes,
any small low power germanium (or silicon) diodes
should be satisfactory in this application. 0A95 and
0A81 are suitable.

LATCH -ON
When the switch SI is open, the relay will open

and close as the amplitude of the beat note rises and
falls. The circuit should be tested with SI open so
that one can ascertain how much movement is
required to close the relay without having to open
SI in order to de -energise the relay for the next
test.

When SI is closed, the relay will be energised by
the beat note as before, but a current will now
continue to flow through the relay coil and the con-
tacts RLAI even when the beat note has ceased.
The relay will therefore remain latched on. Con-
tacts RLA2 remain closed after the alarm has been
triggered until the equipment is reset by opening
the switch SI.

CONSTRUCTION
The transmitter and the final form of the receiver

may be made up to suit individual requirements on
Lektrokit, p.c.b. or on Veroboard. The transmitter
layout is not at all critical but it would be wise with
the receiver to keep the input leads as short as
possible as the high amplification used can make
the unit sensitive to external stimuli.

The prototypes shown in Figs. 5 and 6 are mounted
on Veroboard for convenience and component lay-
outs and board cutting details are shown in the
figures.

Both models were constructed with a view to
mounting in fairly confined spaces both because they
are in any case not very large anyway and because
this aids concealment if it is not wished to advertise
the presence of security equipment. Each unit could
be mounted in a false book back made from an old

Fig. 6. Component layout and
Veroboard cutting details for the
receiver of Fig. 4. Note the
mounting of the transducer and
the extra board space which may
be used for power supply or
other items

book from which the "heart" had been cut. The
aperture required in the book spine can be covered
with fine muslin and painted or dyed to suit the rest
of the book.

As can be seen, the receiver is mounted on
a larger than needed piece of Veroboard so that, if
required, a power supply or, for that matter, bat-
teries, can be mounted on the same board.

If the constructor wishes to mount the units in
plain boxes this is equally simple and 6 B.A. holding
bolts can be used to secure the 'boards in place in
any suitable die-cast or plastic box without trouble.
Of course an aperture would have to be provided
in one box wall to which the transducer is presented.

The switch SI is not mounted on the receiver
board as its operation "arms" the system when the
transmitter is operating. If set-up by someone in
the same room who then leaves, obviously the alarm
will be actuated. Under normal circumstances one
would house this set/reset switch outside the area to
be protected.

ADJUSTMENTS
When each power supply is first connected the

current consumption should be checked. It should
be about 8mA for the transmitter and about 15mA
for the receiver with the relay not operated.

The units should be placed so that the transducers
are close together and facing each other. A high ,

impedance voltmeter is placed across C7 of Fig. 4.
VRI of Fig. 2 is adjusted for a maximum reading
on this meter. The units are then separated by a few
feet and rotated so that the transducers no longer
face one another as shown in Fig. 7. A fine adjust-
ment is made to VR1 for maximum reading on the
meter connected in the relay unit.

This frequency adjustment ensures that the 555
oscillator frequency matches the resonant frequency
of the two transducers.
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PRACTICAL POINTS
When the prototype units were close together with

the transducers facing one another, it was found that
the relay always remained closed even when no
movement was occurring within the room. Presum-
ably enough of the 40kHz signal then reaches TR1
for it to operate the second diode pump. Variations
will occur with the gain of the components used
in the relay unit, but the equipment should be set
up so that swamping of the receiver transducer by
the transmitted frequency does not occur.

Variations of the arrangement shown in Fig. 7
seem to be 'best. The two transducers point away
from one another towards opposite walls of the
room. The reflected signal from an intruder and
the reflected signal from the walls of the room will
then have amplitudes of the same order and opti-
mum sensitivity will be obtained.

As shown the area immediately in front of the
transducers is the most sensitive. Regions well away
from the front of the transducers are less sensitive,
whilst the areas behind the equipment are least sensi-
tive of all. When testing the equipment, remember
that one cannot always expect to obtain a beat note
if one moves so that one keeps the same distance
from the equipment. In practice this is virtually
impossible in the most sensitive areas but it may' be
possible by moving one's hand above the transducers.

CONCLUDING COMMENTS
The circuit is sensitive to movement over almost

the whole of the room containing the equipment. It

LEAST SENSITIVE REGION

MOST SENSITIVE REGION

MODERATELY SENSITIVE REGION

Fig. 7. Locations of the transmitter and receiver in a
room for best general effect showing, in general terms,
the variations in sensitivity

is virtually impossible for an intruder to enter the
room without triggering the system when the equip-
ment is working.

Obviously the equipment has room size limita-
tions but it has been tested successfully in rooms up
to 17 x 17ft. Clearly, in a large room some thought
should be given to the placing of the equipment in
relation to the doors and windows of the room and
in relation to any valuable objects requiring special
protection.

Remember to shut all windows in the protected
room before the equipment is switched on. Other-
wise a curtain blowing in the breeze or a bird enter-
ing the window can easily trigger the alarm and
someone may be aroused from his bed in the early
hours of the morning!

If one wishes to have very complete protection,
one may arrange that the alarm sounds when either
the normally closed contacts of RLA open or when
the normally open contacts close. If the intruder
cuts the wires to RLA or joins them, the alarm will
then sound.

The intruder alarm can, incidentally, form a use-
ful party game where one has to move out of the
room extremely slowly without triggering the alarm.
In order to give people a reasonable chance, the gain
may be reduced 'by including a resistor in the emitter
circuit of TR1.

CRITICAL SETTINGS
The basic circuit does not include the gain control

mentioned above and readers may find that in use
the receiver is sometimes too sensitive, reacting
constantly. A simple way of avoiding this is to
detune the transmitter slightly by adjusting VRI.

Further, the receiver will not operate with a
reduced power supply and operation will in any case
be erratic if supply variations are allowed. So good
batteries or a stabilised supply are needed.

The manufacturers' tolerances for the transducers
used dictate the final maximum voltages used. As
this is 7V the transmitter line voltage should not
exceed 9V.

The larger board used in the prototype receiver
was selected specifically to accept a small power
supply suitably stabilised and set to give the required
rail voltages. If the two units are positioned close
together, as perhaps in a pair of book ends, then
it is not difficult to envisage interconnection and of
course supply of the mains voltage.

Output could be along a three -core cable carrying
both the connections for SI and the output switched
with a common wire. Thus the system can be
wired into an existing system as a simple switch if
required.
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By G. D. SHAW

PART FIVE
 Making the

most of the
MINISONIC

N THIS the final part of the Minisonic series we
I will look at some of the ways in which the units
of the Minisonic can be connected to produce sotne
interesting effects. These are only suggestions, since
the ways in which the Minisonic can be used are
limited only by the imagination of the user.

THE VOLTAGE CONTROLLED FILTER
There are three principal ways in which the filter

may be used as a sound treatment, of which two
have been examined during the check-out procedure.
Before going into these in any detail however let
us look for a moment at what exactly it is that the
filter does to the sawtooth waveform.

Fig. 5.1 illustrates a number of waveforms with
the filter control voltage at different levels. In stage

Fig. 5.1. These waveforms illustrate the effect of the
VCF on a sawtooth waveform with varying control
voltages. The control voltage increases from a
minimum at 1 to a maximum at 6

one the control voltage is very low i.e. with the
frequency control just off the minimum end stop.
If the sawtooth signal is around 1 kHz say, the effect
of the filter is to remove virtually all the upper har-
monics leaving the fundamental which is almost of
sine form.

Stage two and three illustrate the situation which
occurs when the control voltage is increased suc-
cessively; in each case the output waveform is
assuming more of the sawtooth characteristic albeit
still severely rolled off.

In stage four the control voltage is such as to
allow the filter to admit the whole of the sawtooth
without any roll -off.

Q CONTROL
The degree of roll -off of the filter is affected

very largely by the amount of feedback admitted to
the ladder network by means of the Q control. With
Q at minimum the roll -off is much less accentuated
and, indeed, the signal level from the filter is
significantly greater than when the Q is at maximum.

Thus, with the Q at minimum the filter can act
very much in the same way as a tone control i.e.
passing all those frequencies lying below that set by
the control voltage and rolling -off all those which
lie above the set value at around 6dB per octave.

Increasing the feedback above a critical point will
induce the filter to commence self oscillation. Simi-
larly when operating at high Q the filter will also
begin to oscillate when the control voltage is
advanced beyond a point where the input signal is
wholly accepted. This situation is illustrated in
stages five and six of Fig. 5.1, the frequency of
oscillation being proportional to the increase in
ladder current.

What applies, in general terms, to the changes
occurring in a sawtooth waveform also applies to
other waveforms which are rich in harmonics. In
the case of a sine wave input however the effect of
the filter is simply to cause a variable degree of
attenuation to the signal in a manner dependent on
the input frequency, control voltage and Q control
settings.
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USING THE FILTER AS A VCA
Fig. 5.2 illustrates schematically the method of

patching to enable the filter to act as an automatic
Waa-Waa or as a voltage controlled amplifier.

In this case the negative output of the CONTROL
ENVELOPE INVERTER is patched into the control input
(jack socket) of the filter. The VCA level control on
channels 1 and 2 should be turned to minimum level
and the output of the filter patched into either one
of the PA stages.

Set the INVERTER level control about midway with
the attack and decay controls of ES I set about one
third of their full rotation.

Place the stylus momentarily on the keyboard and
when the resultant sound has decayed away-say in
four or five seconds-adjust the frequency control
of the filter so that the vco signal is just barely
audible.

The keyboard may now be played in the normal
way during which time the attack, decay and con-
trol envelope controls may be adjusted to achieve
the desired effect. Note that the greater the level
of the control envelope the harsher will be output
signal when the envelope is at its peak.

An inverted Waa-Waa effect can be achieved by
setting the filter frequency control to maximum and
using the positive going envelope to programme the
filter. In this case the output of the filter should be
patched into vcAl external input with vcol level
control set to minimum.

TRACKING THE VCO's
With the arrangement of patching as shown in

Fig. 5.3 the filter may be used to track the frequency
of the vco's. This is because the control input of
the filter is directly linked to the output of the
HOLD circuit and thus variations in this level will
adjust the passband of the filter.

This method of operation is particularly useful
if the instrument is being used in an imitative
sense or if the constructor wishes to achieve a
softer, harmonically reduced output signal. With
this mode, the keyboard should be played at the
same time adjusting the filter frequency and Q con-
trols until the desired sound is achieved.

It will be found that a number of acoustic instru-
ments can be effectively imitated using this method.
For example, wind instruments such as the horn
and trombone, string instruments such as the violin
and cello and a clarinet tone have all been success-
fully synthesised with the prototype Minisonic.

THE FILTER AS A TONE CONTROL
In the previous method of operation the passband

of the filter was continuously being adjusted as the
keyboard was being played such that the proportion
of harmonic roll -off was effectively constant regard-
less of the frequency of the input signal.

If an open circuit jack plug is now placed into
the control input socket of the filter the passband
is now entirely dependent on the setting of the
frequency control. With this at maximum the filter
will pass frequencies up to 15kHz (-6dB) more, in
fact, than the Minisonic would normally produce in
a strictly musical sense.

With the frequency control near its minimum set-
ting the -6dB passband is only 3Hz and thus the
greater part of any filtered musical signal from the
vco's would not reach the power amplifier stages.

Fig. 5.2. Diagram showing the patching arrangement
to use the voltage controlled filter as a Waa-Waa

Fig. 5.3. With the patching arrangement shown here
the VCF will track the frequency of the VCO's

The filter is now acting as a treble cut system with
the degree of cut obtainable being varied by the Q
control. With this at minimum the roll -off is about
6dB per octave and at maximum about 15dB per
octave.

THE RING MODULATOR
The overall function of the RING MODULATOR has

been described elsewhere in this series but it might
perhaps be useful to consider some of the uses to
which it can be put. In a musical sense the RING
MODULATOR can be used to create very rich chord
structures.

For example, with both vco's tuned apart by the
interval of a fifth, i.e. the frequency of one oscilla-
tor is 1.5 times the frequency of the other, the out-
put from the ring modulator will be, in the case of
the sum frequency, 2.5 times, and in the case of
the difference, 0.5 times, the frequency of the oscil-
lator producing the lowest pitch.

If the output of this latter oscillator is taken as
being the fundamental then the output of the RING
MODULATOR may be said to comprise the sub -octave
and twelfth with respect to the fundamental.

If this signal is now mixed with the outputs of the
vco's originating the signals then the end result is
a four note, musically concordant chord.

Similar effects may be obtained when the vco's
are in unison, an octave apart or tuned to other
recognisable musical intervals. In all cases the rich-
ness of the resultant sound quite belies the size and
complexity of the instrument producing it.

Two methods of patching in the RING MODULATOR
to give composite chords are illustrated in Fig. 5.4a
and 4b.
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Fig. 5.4a and b. Two methods of patching to give chord effects. In (a) PA1 gives VCO1
RING MODULATOR output and PA2 gives VCO2 RING MODULATOR output. In (b) PA1
output is silent and PA2 gives VC01 VCO2 RING MODULATOR. In this case ES1 must
be disabled by placing an open circuit jack plug in its control input

OTHER RING MODULATOR EFFECTS
Apart from its musical possibilities the RING

MODULATOR may be used extensively in the produc-
tion of sound effects. For example with white noise
patched into the uncommitted input and with vcol
running at low frequency-say around 10Hz-the
reset point of the sawtooth will be differentiated by

' the RING MODULATOR input decoupling capacitor such
that the output of the RING MODULATOR will comprise
a series of staccato cracks akin to machine gun fire.
Filtering the output of the modulator can ring the
changes quite widely over this one, very simple
sound.

Dalek type voices can be produced by the patch-
ing arrangement shown in Fig. 5.5. The microphone
should be of the ceramic cartridge variety having a
fairly substantial output of 100mV or so.

Remember to connect the screen of the micro-
phone lead to the body of the DIN socket. A range
of effects may be achieved by varying the frequency
of vcol between about 20Hz and 1 kHz bearing in
mind that the greater part of the resultant audio
signal will be derived from this oscillator.

VCO2

LEVEL
AT ZERO

VW!

Press Per
modulation

OPEN.
E52

(He
toot)

CI
Mic

VC A2 PAZ
II1Fr

r / P 0/P

shield returned
to ground

MOD

E51

1/P

ACM

LEVEL
CONTROL
AT ZERO

1/P

PA

Fig. 5.5. Patching arrangement to give "Dalek"
voices. Place open circuit jack plug in ES2 jack
socket

If the microphone output appears to be insufficient
to fully drive the RING MODULATOR a tape recorder
can be employed by first of all taping the required
speech and replaying through the Minisonic from
the external speaker or earphone output.

NOISE GENERATOR
Other forms of sound effects may be derived from

the NOISE GENERATOR in conjunction with the filter.
With vco2 level control at zero and the NOISE
GENERATOR patched into the audio input of the VCF,
set the Q control to maximum and manually swing
the frequency control between half and full rotation.
The resultant sound will be closely akin to that of
howling wind.

Resetting the Q control just off its zero point and
swinging the frequency control within its lower half
rotation will simulate the sound of heavy, squally
rain.

Another interesting experiment with the NOISE
GENERATOR and filter combination is to play the
passband of the filter _from the keyboard. Set Q
to a maximum and adjust the keyboard span con-
trol so that there is a wider than normal voltage
span between consecutive notes. Patch the output
of the filter into VCA I and set vcol level control to
zero.

While playing the keyboard adjust the filter
frequency control and keyboard span control until
there are distinct pitch changes in the audio signal
resulting from the playing of successive keys. Pure
tones cannot be achieved of course but the ability
to change the noise pitch rapidly and predictably
comes in very useful when creating say a brush
accompaniment line to a pre-recorded melody.

SIMPLE "MULTI -TRACKING"
Those fortunate owners of reel-to-reel recorders

with "sound -on -sound" facilities will need no intro-
duction to the methods whereby so-called "multi -
tracking" may be employed to produce composite
recordings. It is not generally realised however that
the humble cassette recorder can also be employed
in this way if a second recorder is available.

Fig. 5.6 shows schematically how the "hook-up"
may be accomplished bearing in mind that with the
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2mm input socket on the PA stage it will be necessary
to connect the screen of CR I output lead to either
the DIN socket casing on the Minisonic or to the
jack plug shield of the input lead to CR2.

Let us assume that the composite recording is to
comprise a simple melodic line punctuated by sound
effects of various kinds. The method is as follows:

I. Set the recording level of CR2 and switch to
"Record."
2. Play the melodic line as required and check the
recording by replaying.
3. If satisfactory, rewind the cassette and transfer
to CR1.
4. Set up the patch for the required sound effect
and check it.
5. With a fresh cassette in CR2 switch to
"Record". Switch CR1 to replay and, at the
appropriate time, bring in the required sound
effect. This is not as difficult as it might seem
because, in order_to get the sound effect on to
the tape in CR2, the PA level control has to be set
fairly high and thus the signal coming from CR I
can be quite clearly heard on the Minisonic loud-
speaker. (Remember to set the replay level on
CR1 to zero).
6. Repeat steps three to five as necessary until all
the required effects have been recorded.
The number of transfers which can be made in the

above manner with a cassette recorder is fairly
limited due to the generally poor signal to noise
ratio of these machines. Nevertheless, if the opera-
tion is carried out with care and with regard to
recording levels and so on the results are likely to
surprise even the most cynical.

ELECTRONIC REVERBERATION
Reverberation in an acoustic sense implies the

presence of a series of multiple echoes each follow-
ing rapidly on the heels of the other, each with a
phase difference relative to the other and each, on
successive returns, having a diminished intensity.

While the Minisonic does not possess any of the
accoutrements normally associated with the produc-
tion of artificial reverberation, it is nevertheless
possible to utilise the long decay characteristic of the
ENVELOPE SHAPERS together with the filter to provide
a kind of reverberant quality which can be quite
pleasing.

REVERBERATION PATCHING
One possible method of patching to achieve this

effect is illustrated in Fig. 5.7. Two acoustic chan-
nels are used. Channel 2 carries the output from
vco2 together with that of the VCF and has a
relatively short envelope decay period. Channel I

carries the output of vcol and the output of the
VCF and has a prolonged decay.

If the oscillators are tuned nominally in unison but
with a slow beat between them the effect at the VCF

is that when the outputs of both oscillators are in
phase the total input signal level at the VCF is
greater, and therefore more harmonically enriched
than when the signals are in antiphase.

Thus when the outputs of the Minisonic are
played through the domestic hi-fi system which has
the loudspeakers placed reasonably far apart the
effect is for the onset of the sound to be central to
the listener with a sighing decay to one side or the
other.

Y CO1

REPLAY
ONLY

OTHER
INPUT

SIGNALS

Law
ES1

TO SCREEN ON
REPLAY LEAD

CF CR1

CR1

QC)

VC At

To CR2

RECORD
ONLY

CR2

(

see below

VP 0/P_J
PA1

Fig. 5.6. Using two cassette recorders to obtain
"multi -tracking". The inset shows how the screen of
the replay load can be earthed to the lead from CR2
if metal jack plugs are used

Fig. 5.7. A suggested patching arrangement to give a
reverberation effect

With some adjustment to the controls the rever-
berant quality and spatial movement of the sound
can be strikingly effective.

PLAYING THROUGH POWER AMPLIFIERS
The recorder outputs of the Minisonic can be

considered to be compatible with the high level
inputs to almost all makes of domestic power
amplifier. In fact, the playing of the instrument
through the domestic system is preferable to using
the small monitoring speakers which only have a
poor low frequency response.

ERRATA:
In Fig. 2.8 (December 1974), breaks shown in column

40 should be repeated in column 21

In Fig. 3.10 and 3.11 a 470,4' 16V electrolytic should
be connected between 9V rail and OV. It may be
conveniently placed on the Veroboard panel between
the two power amplifiers

In Figs. 3.5 and 3.11 (HF DETECTOR), the
cathode of D1 should go to - 9V not ground
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PIONEER II
The second look at Jupiter, a close

look, was achieved by Pioneer 11
early in December. The spacecraft
passed inside the proton belt where
it was subjected to contact with high
energy protons. Pioneer 10 passed
inside the outer shell only. Nor-
mally it was to be expected that the
spacecraft might have suffered
considerably in this passage but the
speed of Pioneer 11, over 100,000
miles an hour, enabled a safe flight
through the proton belt. This re-
markable flight took Pioneer 11
within 26,000 miles of the cloud
tops of the planet.

Many of the results from the
encounter of Jupiter by Pioneer 10
were confirmed by Pioneer 11. In
particular, the very energetic elec-
tron emissions into space, modu-
lated in intensity due to the rapid
rotation of Jupiter, were encoun-
tered when the spacecraft was at
the 100,000 mile distance.

It was found that Jupiter is radi-
ating both protons and electrons.
This is a puzzle that the teams are
attempting to solve. These are found
both at the edge and inside the
magnetosphere. The extent of this
magnetosphere has been confirmed
by Pioneer 11 to be as much as
40 Jupiter radii in the plane of
the planet's orbit and as much as
80 radii in the vertical direction.
The decametric radiations suggest
that the electrons with energies
above 3.5MeV existed as a cause
of the radiations. Pioneer 11 has
shown that the flux, deduced from
the earthbound observations of
radio waves, is rather less than the
actual value.

These findings could have far
reaching consequences because the
level of flux from other sources are
usually calculated from the level of
radiations that are received. There
are some objects, such as the Crab
Nebula, that may need a recheck-
ing. On the other hand the syn-
chroton theory of the radiations,
that is the decametre radiations. may
need a reappraisal.

Since the fluxes that have been
observed at Jupiter are some ten
times greater than those calculated
from the groundbased observations,
there arises very important questions
in astrophysics.

JUPITER FINDINGS
The results from Pioneer // are

already giving still another possible
model of Jupiter. It would appear
to be a planet with an extended
large magnetosphere which is greatly
disturbed by the solar wind and
stirred up by the passage of the
satellites Amalthea, lo, Ganymede,
Callisto and Europa. There appear
also to be some special effects of
the magnetic fields. For example

SPACEMEN
BY FRANK W. HYDE

the electron densities appear not at
the equator of the magnetic field but
to the north and to the south.

The convective model suggested
by the Pioneer 10 results is con-
firmed. Also confirmed is the drop
in cloud level towards the poles.
The hydrostatic
equilibrium of the planet seems to
be established beyond doubt.

RED SPOT
The red spot observed by Pioneer

/0 has changed somewhat now. A
large white spot has appeared and
caught up with the red spot. The
tail of the snot seems to be ex-
tending. The small red spots that
were previously observed have dis-
appeared. The great red spot pro-
jects above the surface of the gen-
eral cloud level by about 5 miles.

The bands at the various latitudes
north and south of the planet's
equator are in fact the clouds of
gas rising from the interior. Be-
cause the rotation of Jupiter has a
surface velocity of the order of
22,000 miles an hour the clouds are
stretched out round the planet to
form the bands. This is strikingly
different from the clouds on Earth
which are formed in circular
cyclonic or hurricane patterns.

Other points from the preliminary
data refer to the density of the
four Galilean satellites. Io is shown
to have a density of 3.5 grammes/
cubic centimetres, Europa 3.4, Gany-
mede 1.8 and Callisto 1-5. The
meteoroid particles which were de-
tected around Jupiter by Pioneer 10
have been confirmed by Pioneer I I
as being infalling to the planet. The

experiments to detect such particles
have been continued by Pioneer 11
after leaving the Jovian orbit and
suggest that these meteoroids origi-
nate from comets.

SATURN FLYPAST
Pioneer // has left Jupiter and is

on its way to Saturn. Certain re-
setting of the track of the spacecraft
has _been made and it seems that
the path will take it through the
rings as was hoped. The actual pas-
sage should be from above the
rings between the gap bounded by
the inner rings and the crepe ring.

At the point of "fly through" the
spacecraft will be in the shadow of
the planet. However, the angle of
approach and the angle of depar-
ture will be such that the mystery
of the rings will be finally settled.
The spacecraft will, it is hoped, have
a favourable position to take pic-
tures of Titan.

So far calculations point to the
date of the encounter of the space-
craft and the planet as being about
September 3, 1979.

Pioneer 11 will leave for its jour-
ney out of the Solar system in the
opposite direction to Pioneer /O.
Also Pioneer I1 will be the first of
the spacecraft to chart the region
above the plane of the ecliptic.

RADIO WAVES FROM EARTH
Since 1970 it has been known that

the Earth radiates in a manner
similar to the Sun and Jupiter. It
was first observed when OS/ carried
very low frequency detectors in
orbit. This work has been con-
tinued on later satellites, one in
1971 and another in 1973. A team
from Iowa University nave now
made a special study of this part of
the radio spectrum.

The radiation is very intense and
lies between the frequencies of 50
and 500kHz. It would seem that
the level of intensity lies around
109W, as compared with 2 x 107W
of the radiations from Jupiter. The
Earth radiation occurs at an altitude
of under three earth radii. This is
the region of high auroral activity.

The team from Iowa have com-
pared the radio storms with auroral
photographs from the US Airforce
satellite and there seems to be a
significant correllation between the
pictures and the time of the radio
emissions. Usually the radio bursts
last for about half an hour to
several hours.

The amount of energy which is
dissipated during the auroral acti-
vity is about 1011W. This suggests
that there is 1 per cent dissipated
as radio noise. Donald Gumett, the
leader of the Iowa team, thinks that
the radiation may originate from a
cyclotron process.
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With the Doram catalogue,even
the guarantee is guaranteed.
Doram is an entirely new

way of buying electronic
components.

So, to succeed, it's got
to have something going for
it, right?

We agree with you.
And where Doram scores is in
the security it gives the amateur
buyer.

We'll give you peace of
mind three ways.

No -quibble guarantee.
Firstly, we guarantee to

replace any component which
arrives faulty. Absolutely free
of charge.

And secondly, our
guarantee is backed by the
biggest electronics distribution
Group in Britain.

7 -day service.
Thirdly, we guarantee

you'll have your components
within 7 days from our receipt
of your orders.

We're so confident of our
service that if we can't supply

the part you want within 7 days
we'll give you an immediate
refund.

So you'll never get a
tedious wait.

You know just where you
stand with Doram.

All branded goods.
All goods supplied by

Doram are made by big -name
manufacturers. And they're
all to manufacturer's specifi-
cations. They:re the best money
can buy.

In fact, Doram gives the
amateur the sort of service only
professionals have enjoyed
before.

Millions of components.
All in all, we're big enough

to offer you stocks of millions of
components, on over 4,000
product lines.

All you do is buy the
Doram catalogue for 25p
(that's a yearly reference book
for the price of a pint of lager)
and then take your pick from it.

Use the coupon now.
Send today for the first -ever
Doram catalogue. It can take
a lot of worry out of amateur
components buying.

And for 25p that's not
bad, is it?

M.

CATALOGUE.
SEND ME THE NEW DORAM I

(ENCLOSE 25p! PLEASE

Name

Address

Doram Electronics Limited,
PO Box TR8,
Wellington Road Industrial Estate, 1111

Wellington Bridge, Leeds LS12 2UF. I

of £5 (less VAT) or more received'
by us before March 31st,1975.

*This will be refunded on orders
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ELECTRONICS

92 Warwick Road, Ealing, London W5 5PT
Telephone: 01-567 0424

HE 100
100 WATT POWER AMP

MODULE

Includes anodised heatsink-no
further heatsinks required.
Top grade glass -fibre P.C.B.
Uses high quality components.
Fully protected-short/open circuit proof.
Only 5 external connections.
Fully guaranteed.

TECHNICAL SPECIFICATIONS
Power output
Distortion
Frequency response
Signal to noise
Input sensitivity
Input impedance
Supply volts

106W R.M.S. into 8C1
0.8% at full 0/P. Typ. 0.4%
15 Hz-23kHz
Better than-96dB
OdB (0.775V)
101ffl
45-0-45V

Price £15.12 inc. VAT. (ready built)

Enclose oOp postage & packing.
Power supply for HE 100 (including transformer,
capacitors, rectifier) £8.95 inc. VAT. Postage &

packing 85p.

Pre -amps etc., also available.
SAE for details.

Enough books are
written about crime,

this one stops it.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm frQm Heathkit. The GD-39.

A complete kit that can be assembled in only a few
enjoyable hours, with the help of a very easy to follow
instruction manual.

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal..
Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.
For more details, and a bookful of other ideas, just

post the coupon now for your free Heathkit catalogue.
Or, if you're in London or Gloucester, call in and see us.

The London Heathkit Centre is at 233 Tottenham Court
Road. The Gloucester showroom is next to our factory in
Bristol Road.

Heath (Gloucester) Limited,
Dept. PE35. Bristol Road,
Gloucester GL2 6EE.
Tel: (0452)29451.

The GD-39
Ultrasonic Burglar Alarm
r,lo: Heath (Gloucester) Limited,Dept. PE35. Gloucester
G1,2 6EE. Please send me a free Heathkit catalogue.

Name

Address

_ Postcode

Remember easy terms are available with
the Heathkit Monthly Budget Plan.

HEATH

Schlumber ger
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SIMPLE TOUCH SWITCH
THE circuit shown in Fig. 1 was

developed as a simple switch
for a hand torch. In basic form it
will switch itself off after a given
delay dependent on the value of Cl.

The three transistors form one
effective very high gain device and
each conducts ip turn when a resis-
tance, in this case a finger-tip, is

placed between the "on" touch
plates. The bulb lights up when the
"on" plate is touched and then
slowly goes out at a rate set by
CI once the finger is removed.

THIS simple circuit (Fig. 1) using
one i.c., consists of a relaxation

oscillator formed by gates GI and
G2 of a 7400 with timing com-
ponents Cl, C2, RI and R2. The
outputs are gated through gates G3
and G4 to the loudspeakers LS1
and LS2 when associated morse
keys MK1 and MK2 are operated.

Whilst the frequency may be
varied by choice of the capacitors
and resistors mentioned, it is prob-
ably advisable to stick to the values
given since there can be problems
with the circuit not starting.

A number of loudspeakers were
tried, as well as headphones and
all worked well. Although the
recommended logic supply voltage
is 5V, a 6V lantern battery has been
used over a long period with no
trouble. Drain in use is about 20mA
so battery life is good.

The resistors R5 and R6 are
included as current limiters and the
loudspeakers may be replaced by
l.e.d.s if visual display is required
as for example with deaf operators.

A. Ward,
Jersey.

A selection of readers'
suggested circuits. It
should be emphasised
that these designs have
not been proyen by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

3C1 1G 2.1

by BATTERY

5""T"

An off touch plate could be added
as shown dotted so that immediate
switching can be effected.

The battery voltage and final
transistor selection depends on the
bulb used and this in turn depends
on the application but in the proto-
type a BFY51/52 was used. Pro-
vided low leakage silicon devices
are used no switch is required as
the standing current should drop to
below 0.5uA.

The switch Si is used to keep the
torch alight without holding it if
this feature is required.

Of course there are other applica-
tions for this simple circuit includ-
ing room lighting and indeed the
lamp could be replaced by a triac
or relay and be used to give locked
switching if required.

P. Sanhen
Sutton, Surrey.

R- RATING tO SUIT APPLICATION

Fig.11.

TWO-WAY MORSE TRAINER

61 TO 64 5717400

bin*ATBRE 3 CORE CAI31._
s CC 152 5170 NCI

R6

CI 0.3pF C? 03 1500

Fig.1.
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TRANSISTOR TESTER

WITH a view to holding costs at
a reasonable level and using

ex -equipment devices where possible
the circuit of Fig. 1 was developed
to test transistors.

Used as a plug-in extension to an
existing multimeter, the tester will
measure Icoe from 0 to 30µA and
0 to 300µA and from 0 to 120
and 0 to 300 at 5mA. The values
of the components given are for a
multimeter with a 30AA, 1 ki2 move-
ment, but calculations for other
instruments are quite straight-
forward.

Heart of the unit is the constant
current source, R3, R4, R5, DI, D2,
which feeds a known I, to the tran-
sistor under test. The choice of volt-
age for DI and D2 is fairly
restricted as it has to be high
enough to overcome Vbe variations
but sufficiently low to allow a
reasonable use of the battery supply.
In the event, 6V seems a good
compromise.

Neglecting a small Icoe, p is given
by Ic/Ib which gives

Rhase orVetteetive Vett X
lb IC

The voltage across the base
resistance Rb is only the effective
voltage Vo of one diode as the
forward voltage of the other is

equal to Vbe. R3 is
chosen such that it allows lb to flow
even at a low battery voltage but
does not consume excessive power.

As constant alteration of meter
setting is not attractive in such an
application the flexibility is accom-
modated in the circuit of Fig. 1 and
the meter is used on its most sensi-
tive range. R9 protects overcurrent
from flowing in the event of a
shorted device. RIO shunts the still

I----
52 ..H0*

-0 0-er
51 0"

RI

Ion

0

(II
3 Srnm JACK

r

I RIO

3 33 n
6n I

-1-CM
Onen NETER

PLUGS

-0
-0

RI 13860

DI

02

R2 390.n

R6 6800

RS 20960

sm

0

protected meter up to 300µA.
For leakage measurements S3 is

open circuit and even though the
base is connected to ground via DI
and D2 it is effectively open circuit.

R9 must be shorted for /3 meas-
urements and R8 is used to shunt
the meter to 5mA. In this position
R6 gives some protection, limiting
the current to about 15mA on short
circuit. For a diode test R7 limits
the current to 3mA.

For reliable operation the battery
voltage should be greater than 7V
and the battery should be capable
of supplying 6mA.

For a transistor holder I used
half an 8 -pin d.i.l. socket soldered
on a piece of Veroboard which
in turn was Araldited to the top cf
a box containing the circuitry and
switches.

S4 is connected so that with S4a
open and S4b closed both life and
leakage measurements are at their
least sensitive. The meter is less

LIGHTING CONTROL
SOME readers may find that the

circuit used in the "Lighting
Control Unit" (July 1973 issue) is
not entirely suited to some salvaged
components. In particular the tran-
sistor TR1.

If a silicon device is used in this
position there is a danger of base -
emitter breakdown due to reverse
bias and this indeed occurred with
two BC169C's used in the writer's
circuit.

Fig.1.

MODIFICATIONS
The insertion of protection diodes

in the base leads has served to cure
the problem quite easily and readily
available 0A81 devices were used.
Equally, 0A71 could be used.

A further modification to this use-
ful circuit, shown in Fig. 1, is to
include two controls for the original
VRI so as to obtain greater control
over some of the effects.

J. Adams,
Oxford.

Fig.1.

LEAD 10 METER
FSD  3000 0 30

likely to be overloaded if S4 is
kept in this state and switched if
needed.

S2 gives npn in position a, pnp
in position b and battery test in
position c. For diode testing the
device to be tested is inserted in
the anode and cathode sockets. If
it conducts on npn then the anode
and cathode terminals indicate
actual terminations, if the reverse
then the opposite connections apply.

The unit is not intended to be
accurate beyond about 10 per cent
but devices can be matched to about
2 per cent.

N. E. Thomas,
Oxford.

POINTS ARISING

P.E. ORION (January and
February 1975)
In the components list the case was
quoted as being GB3, this should be
GB1.
The mains transformer SL8 can be
obtained direct from Gardners
Transformers Ltd. see Market Place
page 234.
P.E. MINISONIC -3 (January
1975)
In the components list, for the
H.F. Detector transistor, TR1 was
not listed. This should be type
BC184.
DIGITAL LEAF (January 1975)
See Market Place page 234.
MARINE SPEEDOMETER
(February 1975)
Due to poor reproduction of Fig. 3
it is impossible to identify the breaks
in the copperstrips of the Veroboard.
Assuming the board is annotated
from the top left corner, strips A to
NN and holes / to 46, the breaks
should be made at the following
points : 26G, 9J, UT, X38, CCM, DD10,
EE10, FF10, H1419, 1119, LL38.
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INTRODUCING

(TEAS.) by Macel

The Elite of High Quality
Scandinavian High Fidelity
Loudspeakers Loudspeaker Kits

INTRODUCTORY OFFER INCLUDES VAT AT 8% AND POSTAGE (UK ONLY)
(ALL KITS INCLUDE FULL WIRING DIAGRAM AND CABINET DRAWING)

(8 ohms Impedance)

Improve your Disco, P.A. and
Guitar sound by using these Hi-Fi
Kits in recommended compact
enclosure designs. These are
Hi-Fi speakers of rugged
construction capable of
withstanding the high power
used in the Music Industry and
yet the Kits have good
sensitivity giving more
acoustical power out for a given
electrical power input.

Kit 35 illustrated here is
particularly recommended for
the Music Industry. The
recommended enclosure size is
24" x 14" x 10".

Naturally all Kits are ideal for
Hi-Fi at home. PRICE LIST
The following include High Compliance Bass Units and Cone Middle/Treble Units.

Klt 91H: 2 way and crossover (1 x 6+" plus 1 x 3f") (8-18 litre box) 10 watts 60-20,000 c/s. £7.35 each.
KIT 94H: 3 way and crossover (1 x 11" x 6f" plus 1 x 3f" plus 1 x 2") (25-40 litre box) 25 watts 45-20,000 c/s
£13.25 each.

Kit 35 (60 watts)

The following include Neoprene Edge Bass Units and Dome
Middle/Treble Units. Outer connecting lead and all internal wiring To MACEL ELECTRONICS LTD
with mechanical push -on connectors. P.O. Box 64, 14 High Street, Ipswich IP1 3LR

KIT 10-2: 2 way and crossover (1 x 6f" plus 1" dome) (8-12 litre I Tel. 0473 215465

box) 20 watts 45-20,000 c/s. £1535 each.
I I enclose cheque/postal order

KIT 18: 2 way and crossover (1 x 8" plus 1f" dome) (15-20 litre I £ for
box) 30 watts 35-20,000 c/s. £16.30 each. IKIT 30: 2 way and crossover (1 x 10" plus 1f" dome) (25-35 litre NAME

box) 35 watt 30-20,000 c/s. £16.95 each. I ADDRESS
KIT 35: 3 speakers and crossover (2 x 8" plus 1f" dome) (30-40 I
litre box) 60 watts 30-20,000 c/s. £23.30 each.
KIT 60: 4 speakers and crossover (2 x 10" plus 1 x 6" x 4" plus
1f" dome) (50-70 litre box) 25-20,000 c/s. £34.95 each.

I 'Please debit my Barclaycsrd'Acceee account. Account numbs),

I
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BRITAIN'S FASTEST SERVICE!O
A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED
AA119 1p
AC107 614
AC126 25p
AC128 22p

AC128 AC176
51p

AC151 260
AC152 40p
AC153 42p
AC176 29p
ACI53.176K lip
AC187K 40p
AC188K 36p
ACI87 188K 76p
ACY17 41p
ACYI8 28p
ACY19 32p
ACY20 26p
ACY21 30p
ACV22 10p
AD140 800
AD149 ?Op
AD161 64p
AD162 64
AD161 162 VI -28
AF106 40p
AF114 46p
AF11S 40p
AF116 59p
AF117 40p
AF124 31p
AF125 380
AF126 39p
AF139 64p
AF186 30p
AF239 69p
AF279 74p
ASY26 ?Op
ASV27 72p
BA138 35p
BB103 27p
88104 50p
BB105 37p
BC107 16p

BC107 BC177
460

BC108 14p

BC108 BC178
49p

BC109 16p

BC109 BC179
44p

BC109C 1:11;
BC140
BC147 16p
BC148 16p
BC149 16p
BC157 17p
BC158 15p
BCI59 17p
BC147 157 33p
BC148 158 31p
BC149 159 33p
BC167 15p
BCI68 14p
BC169 14p
BCI69C 15p
BC177 30p
BC178 35p
BC179 28p
BC182 15p
BC182L 15p
BC183 14p
8CI83L 14p
BC184 16p
BC184L 13p
BC212 19p
BC212L 19p
BC238 14
BC238 308 28p
BC257 16p
BC258 15p
BC2551 16p
BC307 17p
BC308 14p
BCY70 22p
BCY71 33p
BCY72 19p
BD241A Sap
B0242A 60p
BD243A 72p
BO 244A 78p
BC/124 VI .00

COSMOS LOGIC
CD4000AE 46p CD4017AE E2.27 CD4030AE 89p
CO4001AE 46p CD4018AE C2.27 CD4035AE E2.23
CD4002AE 46p CD4019AE [1 .04 CD4040AE U.70
CD4007AE 46p CD4020AE f2.53 C04042AE £1 .80
CD4009AE 91p CD4022AE £2.23 CD4043AE £2.02
CI34010AE 910 CD4023AE 45p CD4044AE U.02
CO4011AE 46p cD4024AE E-1 .62 CD4049AE 72p
CD4012AE 40p :ItD4025AE 46p CO4050AE 72p
CD4013AE 03p CD4026AE C3.04 CD4051AE 12.36
CD4014AE C2.27 CD4027AE £1.35 CD4056AE E1 -80
CD4015AE C2.27 CD4028AE C1-97 CD4060AE [3.56
CD4016AE 86p C04029AE C3-00 CD4069AE 480

MULLARD MODULES,
LP1185 FM IF Module [4.69
LP1186 FM Tuner Module with Diode Tuning E6.00
LP1400 High performance stereo decoder module using

frequency multiplex system £6.08
ORDER AS TYPE NO. MULLARD MODULES
DATA AND APPLICATION CIRCUIT FREE WITH MODULE UPON
REQUEST
N.B.SEE BELOW FOR SPECIAL DISCOUNT ALLOWANCE

LOGIC PROBE
Powered by 5v DC supply of circuit under test. this device gives
instant indication of Logic High (Red) 1 and Logic Low (Green)

0 L E Indicators.
Leaflet on request 0930 each
See below for special discount allowance

LIGHT DIMMER BY ANCO
For exciting lighting from Off to full brilliance con-
trolling up to 250 watts Designed to fit in place of stan-
dard wall switches (Not suitable for Fluorescent
Lighting. I C3-85

CA3401 QUAD OP. AMP.
Interchangeable with MC3401 65p

INTEGRATED CIRCUIT PINS
The lowest priced IC mounting available Pin Sockets come in
a reel. just drill your board at required centres. drop in pins and
solder. break off frame holders -your DIL mounting is complete..
Pin Sockets 1,000 pieces E7 . 00
Pin Sockets 100 pieces Cl -00

NE555V TIMER I.C.
As used in magazine articles including July Practical
Wireless 78p
DATA AND CIRCUITS lSr

CA3123E I.C.
Superhet System with RF Amp. IF Amp. Mixer. OSC g c
Detector and Voltage Regulator. Ideal for car radio
applications.
APPLICATION SHEET AND DATA

f1. 40
15p

SEVEN WATT AUDIO AMP. I.C.
TBA810S ft .32
Featuring thermal protection Ideal for car radio applications
APPLICATION SHEET AND DATA 15p

150913111 SPECIALISE IN EDUCATIONAL
AND GOVERNMENT ORDERS
-See catalogue for further details.

FINFilli SERVICE PLUS
10% DISCOUNT OVER £4. NO POSTAGE ,
AND PACKING. TOP QUALITY PRO-
DUCTS ALWAYS BY RETURN
COMPREHENSIVE CAT. 110-0

Important Notice All prices are /
to the final total of your order after
exclusive of V.A.T. Please add V.A T

deducting any discount which may
be due. VAT. REG. 246062672 '.COQt

FINNELE
DEPT. PE 12, 7 COPTFOLD ROAD

. - '

.

. .

. ' N t
BRENTWOOD te (d \Vt6
ESSEX CM14 4BN / P\0.O,b,.9.02 000:cve.

et%

REGISTRATION No. 1062424 -

BOY20 969
I3F115
BF167 29p
BF180 50p
BF194 114
BF195 18p
BF196 18p
BF200 46p
BF254 17p
8F255 17p
BFX29 39p
BFX84 34p
BFX85 41p
BFX86 35p
BFX87 33p
BFX88 30p
BFY50 33p
BFY51 30p
BFY52 3Ip
BFY53 28p
BFY90 C1-35
BPX29 C7.62
BRIO° 22p
BRY39 66p
BSX 19 26p
BSX20 25p
BSY27 27p
BSY95A 12p
BT106 El -26
BTY79 400R

C2.52
BY100 20p
BY127 12p
BZY88C3V3 to
BZY88C3OV 10p
BIX61C7V5 to
BZX61C3OV 28p
BZY93C9V1 800
BZY93C12V 80p
BZY93C15V 80p
BZY93C18V 80p
CA3005 f1 .35
CA3011 83p
CA3013 El  17
CA3014 [1 37
CA3018 72p
CA3018A 83p
CA3020 C1-39
CA3028A 79p
CA3035 C1.37
CA3043 f1 .57
CA3046 70p
CA3048 C2-11
CA3052 [1.62
CA3053 47p
CA3065 £1.28
CA3088E £1.24
CA3089E [1 .94

CA3090A0
[4.20

CA3123E -40
CR1 051C 65p
CR1 401C 86p
CZ6 17p
010

(NTGD10) 50p
IR2160 82p
IRC20 60p
JA424 C2.08
LD30A 29p
MC1303L E1-59
MC1305P E1-99
MC1307P C1.38
MCI310P 02.80
MC 1330P 118p
MC1352P 90p
MC1466L £3.50
MC1468L 02.41
MC4024P C1.84
MC4044P E1.84
MFC4000B 50p
MFC6030 E1 .21
mFce04o C1-15
MFC8010 £1 .44
MFC8040 [1.24
MFC9020 C1 .56
MJE371 94p
MJE520 70p
MJE521 82p
MJE2955 [1.49
MJE3055 37p
MJ480 01 15
MJ481 C1.45
MJ491 C1.84
MJ802 £3.65

MJ802 MJ4502
[7.85

MJ900 VI -88
MJ1000 C1-50
MJ4502 [4.00
MLM309K £2.1311
MPF102 49p
MPF103

(2N5457) 45p
MPF104

(2N5458) 61p
MPFI05

(2N5459) 45p
NE555V 78p
NKT0033 92p
NKT211 32p
NKT212 32p
NKT271 22p
NKT274 22p
NKT275 29p
NKT279A 36p
NKT281 22p
NKT401 814
NKT402 960
NKT403 82p
NKT404 78p
NKT405 -00
NKT406 79p
NTGD1O 50p
0A10

iNTGD101 SOp
0A47 10p
0A79 6p
0A90 6p
0A91 6p
0A95 9p
0A200 Op
0A202 80
0C25 72p
0C28 87p
0C29 Sop
0C35 lop
0C36 78p
0C41 57p
0C44 20p
0C45 20p
0071 20p
0072 20p
0075 20p
0076 46p
0077 62p
0081 32p
OC81D 29p
0083 32p
0084 32p
0C170 44p
0C171 47p
OCP71M 42p
ORP12 50p
PM7A2 [1.98
PM7A6 C262
PN70 13p
PN71 13p
PN107 9p
PN108 9p
PN109 9p
PN38I9

(2N3819) 24p
SL103A 54p
SL403A

(Rectifier) 71p
SL803A 94p
ST2 22p
T2700D C1 Cl.
T2800D 90p
T2800M C1.33
TAD100 El .97
TADI10 C1.97
TBA810S E1 32
TIL112 U.00
TIL209 30p
TIS43 36p
TR 1 22p
VA1039 15p
VA1040 15p
VA1066s 15p
VA1077 17p
W005 25p
WOI 26p
W02 26p
WO4 27p
WO6 320
woe 40p
ZTX107 lap
ZTX108 llp
ZTX300 19p

ZTX302 24p
ZTX303 15p
ZTX304 30p
ZTX314 18p
ZTX320 40p
ZTX500 20p
ZTX501 22p
ZTX502 25p
ZTX503 20p
ZTX504 60p
1N914 4p
1143754 18p
1N4001 4p
1N4002 4p
1N4003 Sp
1N4004 7p
1N4005 7p
1N4006 8p
1N4007 Op
1N4148 Op
1N5400 16p
1N5404 22p
1N5408 33p

11t20
4p

10p
2N404 58p
2N697 26p
2N706 25p
2N706A 27p
2N706 20p
2N914 25p
2N9I8 54p
2N930 25p
2N1303 61p
2N1305 65p
2N1307 69p
2141309 73p
2141613 26p
2N1711 30p
2N1893 46p
2N2218 34p
2N2218A 48p
2N2219 43p
2N2219A 500
2N2368 26p
2N2369 23p
2N2369A 25p
2N2484 48p
2N2646 58p
2N2904 32p
2N2904A 35p
2N2905 38p
2N2905A 40p
2N2924 23p
2N2925 27p
2N2926 114
2N3053 30p
2N3054 60p
2N3055 65p
2N3228 814
2N3391A 40p
2N3525 01.04
2N3702 14p
2N3703 14p
2N3704 14p
2N3705 14p
2N3706 14p
2N3707 14p
2N3706 14p
2N3709 14p
2N3710 14p
2N3711 14p
2N3773 03-20
2N3819 35p
2N3866 82p
2N3904 20p
2N3906 24p
2N4058 15p
2N4060 16p
2N4061 16p
2N4062 16p
2N4441 70p
2N4444 C2-20
2N4871 48p
2N4990 54p
2144991 46p
2N5245 68p
2N5457

(MPF103) 45p

2N5458
(MPF104) 61p

2N5459
(MPF105) 450

2N5756 El .00
2N5777 54p

2N6027
(013T1) sap

3N128 74p
3N140 92p
3N141 82p
3N152 92p
741 105 50p
741 BOIL 34p
747 14DIL 85p
748. TO5
3015F i1 -40
3015G £2.00
7400 24p
7401 24p
7402 24p
7403 24p
7404 30p
7405 30p
7408 30p
7409 30p
7410 24p
7413 36p
7420 240
7425 36p
7430 24p
7440 29p
7442 El 39.

7443 01.74
7444 E174
7445 £2.47
7446 C1 14
7447 El .50
7450 24p
7451 24p
7453 24p
7454 24p
7460 24p
7470 54p
7472 36p
7473 54p
7474 55p
7475 54p
7476 54p
7480 80p
7482 E1.04
7483 E1.58
7486 39p
7490 84p
7491A T1.54
7492 t1 .02
7493 90p
7494 C1 .36
7495 96p
7496 Cl .78
74100 El -97
74107 62p
74121 Sip
74141 C1-20
74150 04.02
74151 Cl -32
74153 C1.62
74154 C2-00
74155 E1-86
74156 E1 .86
74190 [2.16
74191 [2.16
74192 [2 09
74193 C2.09
74196 C1.80
74197 C1.130
40250 511p
40310 56p
40312 56p
40360 40p
40361 380
40362 40p
40406 44p
40407 34p
40408 50p
40409 . 52p
40410 52p
40430 C1.01
40468A 44p
40575 C1 -13
40576 [1.31
40602 46p
40673 52p
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SWITCHING

POWER

SUPPLIES

IN
THE majority of power supplies, the mains

transformer and the smoothing and reservoir
capacitors account for most of the bulk and weight.
This situation, although unavoidable in the past, is
unfortunate because the mains transformer, which
contributes a major part of the weight, plays no vital
part in the functioning of the power supply, its only
real purpose being to isolate the mains from the out-
put of the power supply. In practice the main trans-
former is also used to step down the input voltage
to a convenient level, but this could easily be
achieved by other means.

The basic concepts behind transformerless, or
switching, power supply units have been known for
some considerable time. Unfortunately, until two
or three years ago, components capable of putting
the ideas into practice were not available.

Switching regulators dispense with bulky 50Hz
transformers and smoothing components, yet achieve
isolation between the mains and power supply out-
put. The reduction in size and weight achieved is
in the order of 8: 1 but as with everything else, one
does not get something for nothing. However, in
the vast majority of cases, the trade-off is extremely
worthwhile. In some cases the performances may
not be as high as with linear techniques. This point
will be dealt with in more detail later in the article.

OPERATING PRINCIPLES
Transformerless or switching power supplies

achieve isolation between mains and output by em-
ploying a high -frequency transformer as against the

P4APU'TIN UT

BF

FILTER

BRIDGE

RECTIFIER

RESERVOIR

CAPACITOR

conventional 50Hz transformer and herein lies the
secret of the small size of switching power supplies.
It is a fundamental fact that the higher the fre-
quency employed the smaller a transformer can
become to handle a given amount of power.

The basic principles of switching regulator opera-
tion are illustrated in Fig. 1. The mains input is
converted to d.c. by a bridge rectifier and smoothing
circuit after high frequency filtering. This d.c. is
applied to a pair of switching transistors which are
driven at tens of kHz by the control circuitry. The
square wave output of the switching transistors is
applied to a small h.f. transformer, the output of
which is rectified and smoothed to provide the out-
put of the power supply. This voltage is compared
with a reference voltage and, if a difference exists,
an error signal is generated and fed to the control
circuitry. The control circuitry adjusts the mark -
space ratio of the signal applied to the switching
transistors in such a way as to reduce the error
signal to zero. Another method relies on a fre-
quency variation. This ensures that the output of
the power supply remains constant.

It will be noted that two small high -frequency
transformers are employed, one in the main current
path and one in the feedback loop, to ensure that
the output is isolated from the mains.

The two high -frequency filters stop spurious volt-
ages at the switching frequency and its harmonics
from being fed back into the mains wiring and into
equipment powered by the power supply.

H F

SWITCHING

TRANSISTORS
TRANSFORMS

ISOLATING

TRANSFORMER

RECTIFIERS

Fig. 1. Block diagram of switching regulator

CONTROL

CIRCUITRY

STABILISED
.---410-0 0/P

SENSE
AMP REFERENCE-0 UP
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FIRST SYSTEM
Several circuits have  been developed which give

a variety of different advantages. The first (see Fig.
2) used a conventional inverter circuit working at
20kHz. This was driven from a multivibrator, the
main transistors TR1 and TR2 being alternately on
and off.

The output from the transformer is a square wave,
which is rectified by fast recovery rectifiers and
then smoothed.

The input voltage to the inverter is 150V, thus
limiting the peak voltage on the transistors to 300V.
To generate this 150V rail, the 240V mains supply
is rectified and smoothed to give 340V, which is fed
to a switching regulator that reduces the voltage to
150V.

This regulator is a constant frequency circuit
with the "on" time of the switching transistor TR3
controlled to keep the rectified output constant via
the 150V rail. The two circuits are driven from the
same oscillator so that they do not beat together.

Such a unit has four active loss stages and three
passive. To remove one of these active loss stages
the switching regulator and the inverter must be
combined. The normal inverter has alternate stages
fully on or fully off, and at all times one stage is on.

The output is set by the turns ratio of the trans-
formers which is fixed, and the input voltage. In the
next inverter (Fig. 3) a variable off time is injected
between each on period by controlling the ratio of
the on and off pulses, thus controlling the output.

The secondary output is a series of pulses of
variable mark -space, so that it is now only necessary
to filter those pulses to get a mean output, which
can then be varied.

CIRCUIT VARIATIONS
Two variations of the circuit are possible depend-

ing on the manner in which the mark -space ratio
is varied. We can have either a constant on pulse
with a variable off time, or a fixed frequency with
variable on and off times.

Fixed pulse width gives a system that is free of
restraints and is thus more able to overcome sudden
(overloads interference or mains loss. Since the
pulse width determines the ripple voltage for a given
choke and output capacitance value, the ripple will
remain constant against line and load variations.

Transformerless 44 to 6V, 50A power supply

Also the circuit can give very large swings of output
voltage and input voltage without unlocking. The
main disadvantages are that since it operates near
the audio range it can, under light load conditions,
break into the audio range. Furthermore, as the
ripple frequency is variable, it is more difficult to
filter out.

The other system (constant .frequency) offers an
almost exact complement to 'the fixed pulse width.
It is completely quiet under normal working condi-
tions, and filters used external to the equipment can
be tuned to give maximum attenuation at this
frequency.

It cannot 'be used over such a wide range of input
and output variations, however, and is more prone
to jump into an uncontrolled frequency mode of
operation.

Both systems are currently in use, depending upon
the application.

COMPONENT CONSIDERATIONS
In these two circuits, the components under most

danger are the inverting transistors. By using the
series type of inverter to limit the peak transistor
volts, we have both transistors in series across the
line. Control circuits must ensure that both tran-
sistors are not turned on at the same time, or a
short circuit would be placed across the line, thus
destroying one or both of the transistors.

Also, the pulse widths supplied to both transistors
on alternate cycles must be identical, or the energy
drawn from the series capacitors will be unbalanced.
If this happens, the centre voltage will move towards
the greater pulse width and the transformer will tend
towards saturation.

The output voltage of one side will then fall, and
if it falls too low it will not bring its rectifier into
conduction. Such a condition is much easier to con-
trol in the constant pulse width system.

CONTROL
All control in these systems is by non -dissipating

elements apart from saturated switches. Thus the
highest dissipation is in the high current output
rectifiers. Fast recovery rectifiers have been used
for some years with proven reliability, but their
saturation voltage is of the order 1 to 1.2V at the
currents being used.

Schottky diodes offer an answer to the high dissi-
pation problem in that they have a forward voltage
drop of only 0.4V at very high currents and ,thus
considerably reduce dissipation. At present, they
only offer an increase in efficiency and not a reduc-
tion in size of the heat sink required. This is because
their maximum junction temperature is 100°C, so
they have to be kept extremely cool.

Transformerless supplies, examples of which are
shown in the accompanying photographs, offer three
major advantages that are very difficult to provide
with linear units. They can operate from mains
voltages of from 200 to 264V without tap changes;
they can maintain their output voltage at full load
with a mains interruption of 30ms, and they can
be used over a OV to 6V range at full current with
no tap changes.

In fact they run cooler with lower output voltages,
and a 250A 2V unit could easily be produced if it
were required. They are thus ideal for use as
constant -current units or as bench variables.
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The output specification of these units is satisfac-
tory for TTL circuits, and their use in lightweight
desktop equipment is advantageous because of their
size and weight.

If any communications equipment is used with
these power units, additional screening will prob-
ably be required; but even with a large amount of
screening their size will prove most attractive.

LIMITATIONS
For highly critical applications, the switching regu-

lator would not normally be used because, inevitably,
a small amount of ripple at the switching frequency
appears on the output and the transient response is
not up to the best that can be achieved by good
linear regulators.

However, for many purposes these factors are of
no consequence and then the switching regulator

L

N

RECTIFIER

really comes into its own. From the equipment
manufacturer's point of view, the space and weight
savings enable more compact equipment to be pro-
duced at a lower cost.

ONE STEP FURTHER
Having looked at the relative advantages and dis-

advantages of the switching regulator when com-
pared with the linear regulator, it is now necessary to
look at one of the disadvantages of the conventional
linear regulator. A block diagram of a typical linear
regulator appears in Fig. 4.

The output voltage is compared with a precision
voltage reference. If the two differ the comparator
either increases or 'decreases the impedance of the
series control transistor to correct the output voltage.
To allow the series control element to do its job, the
unregulated d.c. from the transformer and rectifier
assembly must always be of a higher voltage than
the output voltage.

If the power supply had an output which could
be varied from 0 to 50V at 10A then the unregu-
lated d.c. supply must be around 55V. At IV, 10A
output, 54V would be dropped across the series con-
trol element and 540W would be dissipated in it.
This problem is usually overcome by having a range
switch which varies the output of the unregulated
section so as to limit the power dissipation in the
series control element to a reasonable value.

However, large efficient heat sinks are needed for
the series control transistor which add to the bulk
of the power supply. Due care must be taken with
cooling air -flow through the power supply, further
adding to the size and weight problems.

A new approach has been recently announced
which was developed 'by APT Electronics Ltd. This
involves combining switching and linear regulators in
an attempt to achieve the best of both worlds.

COMBINED TECHNIQUES
A number of the disadvantages of 'both switching

and linear regulators can be overcome or minimised
by a new technique which combines both linear and
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Fig. 5. Power unit incorporating both linear and switching principles
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switching regulators in a single unit. A block diagram
of a laboratory bench power supply, currently being
manufactured by APT, is shown in Fig 5.

Operation of the system is best described by
imagining that the unit is switched on and is supply-
ing an output, say 40V, to a load. Point A on the
circuit must be at a potential of more than 40V
for the series control element to function. For
reasons which will become clear later we will state
that point A is at 45V.

If the voltage reference source output is deliber-
ately lowered to 30V the comparator will provide an
output which will increase the impedance of the
series control transistor so as to reduce the output
of the power supply to 30V. As this is taking place
the voltage drop across the series control element
would tend to rise. The oscillator control module
senses this increase and lowers the duty cycle of
the oscillator so the input voltage to the series ele-
ment falls. Circuit values are such that the voltage
across the series element is maintained at 5V.

With 30V now at the output, therefore, point A
will be at 35V. The technique ensures that even for
a 0 to 50V 10A power supply, power dissipation in
the series control element is limited to 50W even
at the normal worst case condition of IV output at
10A.

The main advantages of the technique are therefore
the elimination of the 500W mains transformer and
bulky 100Hz smoothing components, and a consider-
able reduction in internal power dissipation allow-
ing smaller heat sinks to be used.

Such a power supply does not perform as well as
a good quality series linear regulator but is much
better than a straight switching regulator. For a 50V,
10A power supply the relative advantages
linear series, switching and combined switching series
regulators are summarised in Table 1.

Table 1.

Parameter Linear Switching Linear/
Switching

Regulation Excellent Good Good

Transient
response Excellent Poor Fair

Ripple and
noise Excellent Poor Good

Ease of out-
put voltage Fairly
adjustment Fairly easy difficult Easy

Size Very large Very small Small

Weight Very heavy Very light Very light
(90Ib) (10Ib) (161b)

A photograph of the combined switching and
linear regulator is shown.

THE FUTURE
Power supply performance will continue to

improve and will be assisted by monolithic inte-
grated circuit and thick film hybrid microcircuit
developments.

The SSU 10-50, 0 to 50V, 500W laboratory power
supply from APT Electronics

Thick film microcircuits consists of a substrate (or
base material) on which the circuit to be manufac-
tured is printed. Conductors are printed with palla-
dium, or similar ink and resistors will be formed by
printing with one of the many inks available for
this purpose. The printed substrate is "baked" in a
furnace and then active components such as tran-
sistors and integrated circuits are added.

Hybrid microcircuits are very reliable, much more
reliable than the printed circuit board with separate
components, and can be designed to have a uni-
formity of performance very difficult to achieve by
other means.

This last point is very important in power supply
manufacture and indeed complete regulator control
circuits using monolithic chips and discrete com-
ponents are manufactured in hybrid microcircuit
form at Coutant's Ilfracombe factory.

Any improvement in the monolithic results in an
improvement in the hybrid. The two techniques are
therefore complementary.

P.E. STAFF VACANCY
There is a vacancy for a technical sub -editor
on the staff of Practical Electronics. An
interesting and satisfying job for an
electronics enthusiast. Sound technical
knowledge and practical experience more
important than journalistic experience.

Write with brief personal details to The
Editor, Practical Electronics, Fleetway
House, Farringdon Street, London
EC4A/4AD.
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THIS instrument can be used for measuring the
resistance of a component without the need to

disconnect it from its circuit. This facility can
save a lot of time in circuit checking, particularly
when working with miniature components on circuit
boards. It may also be used in the normal manner
for checking unconnected components.

Like a conventional ohmmeter, it can be used for
discovering short-circuits and checking continuity-
again without removing components from the board.

Utilising a 50/1A meter, it covers five ranges with
full scale deflections of 50012, 5ki2, 50k12, 500ki2 and
5Mil respectively. Scaling is linear with an
accuracy of ± I per cent. This means that the meter
face does not have to be calibrated.

Other applications include go/no-go checks for
semiconductors and capacitors.

HOW IT WORKS
The action of this ohmmeter depends on a special

property of the operational amplifier, when con-
nected as shown in Fig. I. Here, the potential at the
inverting input is automatically held at zero, with
respect to negative potential. We sometimes say that
the inverting input is a "virtual ground".

The non -inverting input (+) is at negative poten-
tial simply because it is wired to the negative rail.
But the inverting input has a current (Jr) flowing to
it. To keep the potential at zero, the amplifier
detects this current and almost instantaneously
adjusts its own output voltage (E0) to cause a current
(Iv) to flow in its feedback loop. This current is just
sufficient to keep the potential of the inverting input
at ground, or zero. In other words, the current 1 is

equal in magnitude to ir, but opposite in sign. It
flows away from the inverting input. Mathematically
we can say that

I = ir
The input, or reference current, comes from a
reference cell, of voltage E,. and before reaching the
inverting input flows through a reference resistor.
RT., so that

Er
=

Similarly for the current in the feedback loop:

Ix
Rx

Since I is equal but opposite to /r, we can combine
these two equations and get

E0 Er
Rx = Rr

which by rearrangement of terms gives:
Rr
Er

This is the basis of resistance measurements by the
ohmmeter. R, is the unknown resistance which we

' want to measure. R1 and Er are known and are
constant. For different values of R we obtain dif-
ferent values of E0, and E0 is linearly though in-
versely related to R. If we place a voltmeter
between the output of the amplifier and the ground
rail we can measure E0, and use this value to derive
the value for R,,. In practice we do not have to do
any actual calculation; we simply calibrate the meter
scale of the voltmeter to read "Ohms" instead of
"Volts".
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IN -CIRCUIT OPERATION
Fig. 2 showsR, as part of a complex network of

resistors. Some of the "resistors" in the diagram
might be other components with some degree of
electrical resistance, such as diodes, transistors.
inductances or capacitors. To operate the ohmmeter
in these circumstances the distant terminals of all
resistors adjacent to R5 must be grounded. In the
diagram, points C, D, E and F would need to be
grounded.

Terminal A of R5 is at ground potential owing to
the nature of the amplifier circuit, as explained
above. Points C and D are also grounded. Since
both ends of Re and Rd are at ground potential, no
current can flow through these resistors-they might
just as well not be there. We can ignore them. Ter-
minal B has a potential E. provided by the output of
the amplifier. Within very wide limits of load this
potential is constant. So current flows from ground
through Rr and Re, but without affecting E.. In
this way the meter reads the resistance 12,, and is
entirely unaffected by the network around.

The only circumstance in which this circuit will
not ignore other resistors is when another resistor
is wired in parallel with 12,. Then it is not possible
to ground its distant terminal without also grounding
either point A or B. The meter will indicate the
parallel resistance of R, and the second resistance,
but not the resistance of R, alone. If the second
resistor should be a variable resistor there is no
problem, for by grounding the wiper of the resistor
we can treat it as two separate resistors.

CIRCUIT DETAILS
The practical circuit is shown in Fig. 3. The cur-

rent I,. comes from BI, which also powers part of
the amplifier IC I. The Zener diode Dl gives a regu-
lated 5.1 volts and the resistors R2 and VRI con-
nected across DI act as a potential divider. By
adjustment of VR1 a voltage of 01 volts can be
obtained at the wiper. This is Er.
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TBrf
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Fig. 1. Basic op. amp. circuit

Fig. 2. In -circuit measurement
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To _provide a number of ranges any one of the
resistors oi'resistor combinations R3/VR2, R4, R5,
R6, or R7/8 can be switched into circuit, to act as
R, of Fig. I. The output from the amplifier is fed
out to the resistor to be measured through a ter-
minal SK2 and back through SKI to the inverting
input of the amplifier. The voltmeter for output is a
microammeter in series with resistor RI I. So con-
nected, the meter will give full-scale deflection for
E = -0.5 volts. Inserting these working values of
E, and maximum Er, in the equation, we can calcu-
late that for any range the maximum resistance
measurable is:

Rr
Rx(max) = -IT (-115)

= 5Rr
So. when R6 is in circuit. f.s.d. of meter indicates
R, = 51d2: similarly, when R5 is in circuit, f.s.d.
indicates 501a/ and with R4, f.s.d. indicates 500k11.
For a f.s.d. of 50011 one might think that R7 and
R8 should total 10012, but in practice they total only
6412. This is because such a low resistance draws
a heavy current from the potential divider, and the
potential (Er) of the wiper falls. A corresponding
reduction of RT. from theoretical 100V to practical
64V restores the balance of the equation, and gives
f.s.d. at 50011. At the highest range, 511412 at f.s.d.,
the amplifier output does not reach the theoretical
level, so the reference current has to be increased by
using a reference resistor less than I MI2. This is
provided by R3, with VR2 in series for adjustment
to the correct total value.

CONTINUITY CHECKS
On all ranges short-circuiting of SKI and SK2

puts R, at zero, so Ea falls to zero. So this instru-
ment can`be used for checking continuity. When the
terminals are unconnected, R, is infinite and Ea is
infinite too, at least theoretically, though the

characteristics of the amplifier limit it to about -7
volts. Such a high voltage across a meter rated at
0.5 volts would damage the winding so D2 and R12
are wired in parallel to the meter to limit meter cur-
rent to about 75/A. At low potentials the diode is
non -conducting, but with increasing potentials the
meter exceeds f.s.d. and the diode begins to conduct
in its forward direction so that excess current is
shunted through it.

The 1.e.d. indicator is important for, unlike an
ordinary ohmmeter which uses current only when
actually connected to a resistor, this ohmmeter uses
current as long as it is switched on. It draws about
7mA from B1 and, with the indicator l.e.d. in the
B2 circuit, draws about 4.5mA from B2. These are
low requirements, so small PP3 batteries can be used.

INTERNAL RESISTORS
By closing S2, one of two internal resistors (R9,

RIO) can be connected across the sockets, if the
meter is also switched to range 2 (5kSI f.s.d.) or range
5 (5Mtl f.s.d.). The purpose of these is threefold.
They provide a simple check on battery condition
and meter adjustment. They are used when check-
ing capacitors or when measuring resistances greater
than 5M12. The calculation for this is given later.

COMPONENTS . .

Resistors
R1
R2
R3
R4

6800
1k0
680k0
1001d2 2%

R5 10k0 2%
R6 1kn 2%
R7 8.20
R8 560
R9 4.7M12
R10 4.7kil
R11 101al
R12 2700
R13 2.2k0
All 5% W carbon unless stated otherwise

Potentiometers
VR1 1k12
VR2 500k 0
VR3 10012 (optional, see text)

Semiconductors
D1 BZY88 Zener 400mW, 5.1V
D2 0A200
D3 TI L209, I.e.d.

Integrated circuit
IC1 741C op. amp.

Miscellaneous
ME1 Microammeter, 50p.A f.s.d. SEW SD830

or similar
S1 Push -switch or toggle switch, DPST
S2 Push -switch or toggle switch, SPST
S3 Rotary wave -change switch, 2 -pole, 6 -way
SK1-3 Terminals, yellow, green, black
Veroboard, 0.1 in matrix, 24 holes x 24 strips (half
a 5"x2}" board)
Veropins; knob for S3, battery connectors.
1% or 2% resistors for calibration (4700, 4.7k0,
47k0, 470k0, 4.7M D.)
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OHMMETER WIRING DETAILS
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Fig. 4. Wiring
and component
layout details for the
In -circuit ohmmeter
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CONSTRUCTION
This presents few problems. Details of layout of

circuit board are given in Fig. 4, and are not critical.
The lid of a 10.5cm x 13.5om x 4cm box was

drilled for meter, terminals, switches and 1.e.d., and
the connections between these were completed before
wiring to the circuit board. Fairly long leads were
routed to these components, ready for making con-
nections to the Veropins on the circuit board. For
convenience the circuit board, with components
ready mounted on it, was stuck to the back of the
meter case, using contact adhesive; connections to
the board then being made.

Apart from marking switch positions for S3, no
panel labelling was thought to be necessary. The
switch positions were indicated by coloured discs
stuck in position on the panel. In order from low to
high range these discs were brown, red, orange,
yellow and green. This corresponds to the resistor
colour code, being the third colour of a resistor
corresponding to f.s.d. on each range. Coloured self-
adhesive spots sold as colour -slide spots were used
for red, yellow and green, and the other discs were
punched from coloured card.

SETTING UP
Make sure S2 is open, then connect a 4.7k12

resistor across terminals SKI and SK2. If possible,
use a 1% or 2% resistor but, if not, try with several
5% resistors. Switch to the 5k12 range and switch on
the batteries. The needle may rest anywhere on the
scale, or even swing violently beyond 50. Adjust
VR1 until the needle comes to 47 (corresponding
to 4.7k12 on this range). It can now be seen why a
precision resistor is not required for R11. Any in-
accuracy in R11 is compensated for by adjusting
VR1. The value of Er is only nominally 0 -IV and

f.s.d. is only nominally 0.5V, but the ratio between
them remains the same (1:5) and the equation still
applies.

Now check the 50k11 and 500E2 ranges, using
471(12 and 470k12 external resistors. These should give
correct readings (47 on the scale in each case) with-
out further adjustment of VR1. If not, check wir-
ing-particularly correct connections on the rotary
switch, and also that R10 really was out of circuit
when you set the An range!

Now put a 4.7M12 resistor across the terminals and
switch to the 5M11 range. Adjust VR2 until the
meter reads 47. Finally switch to the 50012 range,
with a 47012 resistor across the terminals; the needle
should read 47. If it reads low, reduce the value of
R8; if it reads high, increase R8. Some constructors
may prefer to use a loon preset in place of R7 and
R8 and adjust this to get the correct reading.

Check the internal resistors by closing S2. The
needle should read 47 on the 51(12 and 5MS2 ranges,
with no resistors connected externally to the
terminals. Battery condition can also be assessed by
this.

USING THE METER
Individual components are connected across SKI

and SK2. Components in circuit are tested by first
disconnecting any power supply from the circuit and
discharging any capacitors. Then the device under
test is connected to SKI and SK2. The distant
terminals of any devices which are joined to the
device under test are grounded by connecting them
to SK3. A number of leads with crocodile clips will
be found useful for this.

When measuring resistances, be sure to have S2
open, or there will be false readings on the .51d2 and
5M12 ranges.

The internal resistor of the 5M11 range can be
made use of for measuring resistances higher than
5M11. The formula for such resistances in series is:

1 = 1 + 1
R Rx 4.7

Where R is the resistance measured as shown on the
scale, Rx is the unknown external resistor, and all
values are expressed in megohms. This equation can
be rearranged to give:

4.7 x R
Rx - 4.7 -R

So if R is measured, R,, can be calculated. If scale
reading is 46 (normally equivalent to 4.6M12 on this
range), this would indicate a value of R = (4.7 x
4.6)/(4-7 - 4.6) = 21.62/01 = 216M11. So by using
the internal resistor one can estimate very ,high
resistances, though with reduced accuracy, for with
high resistances the difference between 4.7 and R is
only a few scale -divisions, which cannot be esti-
mated to a high percentage accuracy. Still, one is no
worse off than when measuring high resistances at
the crowded end of the scale of an ordinary
ohmmeter.

Diodes and transistors can be tested for shorts
and open-circuit-often a sufficient means of con-
firming that a component is useless. Switch to the
5MS2 range for these tests. Terminal SKI is positive
to SK2, and by connecting a diode first one way
round then the other it can soon be found if it
passes negligible reverse current (equivalent to high
resistance-often in excess of f.s.d.). Similarly an
npn transistor will conduct from base to emitter and
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from base to collector, but not in reverse or from
collector to emitter. A pnp transistor will conduct
only from emitter or collector to base. When con-
nected for conduction, the meter will indicate some
resistance less than f.s.d. When otherwise connected.
a greater resistance (usually greater than f.s.d.) will
be shown.

CAPACITORS
To test capacitors, switch to either the 51(12 range

(for capacitors of 1µF or more) or the 5M[l range
(for capacitors less than 1µF). Close switch S2. With-
out the capacitor in place, the needle should read 47.
When a capacitor is connected across SK 1 and SK2,
the needle kicks sharply toward zero, then steadily
returns to 47. The higher the capacitance the greater
the swing, and the longer time taken to return to
47. It is important to discharge the capacitor before
testing and re -testing. With electrolytic capacitors
observe correct polarity (positive to SKI). Take care
not to charge the capacitor unknowingly; if you
touch one terminal of the capacitor with one hand,
and have the other hand in contact with a lead from
the instrument, a current can pass through your body
sufficient to charge the capacitor appreciably, and
give a false reading-possibly no kick, which would
be taken to indicate a useless open -circuit capacitor.

It is worth remembering this point too when
measuring high resistances. The resistance of the
human body from hand to hand is about l-2M1l.
If this is shunted across a high resistor under test a
very false reading will be obtained.

Readers may observe that the time taken for the
needle to fully return to its starting point (47) is
proportional to the capacitance of the capacitor.
This could be the basis of a simple and rough way
of estimating capacitance. Similar capacitance test-
ing can be done with an ordinary ohmmeter, but
usually a barely perceptible kick is obtained below
10,000pF. With this ohmmeter a useful check can
be made on capacitors as low as 30pF.

NEWS BRIEFS

New Loudspeaker
THE application of modern technology to a loud-

speaker concept proposed over 30 years ago has
resulted in the development of a new loudspeaker
construction which promises to overcome many of the
mechanical drawbacks associated with normal cone -
construction driver units.

The innovator, Mr Josef K. Manger, a German
radio retailer, has used modern materials to produce
a so-called resistive diaphragm driver which was demon-
strated to the I.E.E. and the Technical Press last month
using pre -production models and normal disc records.

Whilst all such demonstrations are subjective, this
one indicated that the new units will bear close watching
in the near future since, to the writer, they seemed
to come closer to representing the actual sound ex-
perienced when standing in, for example, an orchestra,
than anything heard so far.

This is perhaps an exaggerated claim but certainly the
units are capable of reproducing a square wave as such
which (again to the writer's limited knowledge) no other
equipments seem able to do.

Currently the units are to be made in Germany in
the near future on a commercial scale and it is under-
stood that Mr Manger is looking for a possible British
manufacturer to make here under licence.

World's Best Timekeeper Goes On Show
WHAT is claimed to be the world's most accurate

wristwatch will soon be on display at the Science
Museum in London. The Omega "Marine Chronometer"
has a guaranteed accuracy of within one second per
month which is achieved by using a quartz crystal
vibrating at 2359296Hz as the reference.

A special feaure of this watch is that the hour and
second hands can be set independently without affecting
the accurate timekeeping.

Before each watch is put on the market it is sent
to an independent laboratory where a certificate is
awarded confirming the watch's performance.

Complete with stainless steel case and bracelet the
Marine Chronometer sells for £680.

New Year Award For Radar Executive
THE New Year Honours List included the name of

Dr K. Milne who has been awarded the OBE for
outstanding work as Research Executive with Plessey
Radar.

A recognised authority in microwave antenna research
and design, Dr Milne has been responsible for many
major projects including advanced radar, satellite com-
munications and navaid systems. He is an active
member of the Electronics Research Council and of
international committees, contributing to the recognition
of Britain's high status in microwave technology.

Ipswich News
ALECTURE entitled "Sound Synthesis for the Amateur"
will be given by Douglas Shaw at The School of

Engineering Technology, Rope Walk, Ipswich, on
February 26 at 7 p.m.

This lecture is part of a Hi Fi course, currently
running at the Civic College, but P.E. readers in the
Ipswich area who have an interest in sound synthesis
are cordially invited to attend by the course tutor,
P. B. Broadribb Esq.
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P.E. ORION
Good news for P.E. Orion ampli-

fier builders, the manufacturers of
the cabinet used in the prototype
unit, H.M. Electronics Ltd, have
recently informed us that they hope
to be able to produce a pre -drilled
cabinet with a self-adhesive anodised
aluminium front panel as an
optional extra.

H.M. Electronics have also in-
formed us that we have quoted the
wrong type number for the cabinet
in our components list. The correct
type number for the'case is the GBI
and not GB3 as stated in the article.

Full details and a price list of
their complete range of equipment
cabinets can be obtained from H.M.
Electronics Ltd.. 275a Fulwood
Road, Sheffield, S10 3DB.

We have been informed that some
readers have experienced difficulty
in obtaining the mains transformer.
This transformer, type SL8, can be
purchased from Gardners Trans-
formers Ltd., Christchurch, Hants.,
BH23 3PN, for £10-23 including
postage and VAT.

Alternatively, the transformer for
the P.W. Texan amplifier can be
used in the P.E. Orion. This has a
lower current rating and will give
a slightly reduced output power, but
it should be entirely satisfactory for
speech and music. This transformer
is available from Henry's Radio
Ltd., 303 Edgware Road, London,
W2 1BN, for £5.94 including postage
and VAT.

LOUDSPEAKER KIT
Readers who have completed or

nearing completion of the P.E.
Orion, and are shopping around for
a reasonable speaker system that
they can build for themselves, may
find the range of SEAS hi-fi loud-
speaker kit now being marketed by
Macel Electronics worth investigat-
ing.

Designed for sealed enclosures,
there are five kits available, capable
of handling outputs ranging from
20W to 70W. The frequency re-
sponse of the units ranges from 25
to 20,000Hz, according to speakers
used and size of enclosure. Each kit
includes a tweeter, main driver(s),
crossover unit and connecting wire
with a din plug. The speaker
impedance is 4 to 8 ohms.

A feature of the systems is that
each kit contains a recommended
enclosure design with full measure-
ments and constructional guidance
notes.

Further information and full
details of their complete range of
SEAS hi-fi loudspeaker kits can
be obtained from Macel Electronics
Ltd., P.O. Box 64, 14 High Street,
Ipswich, Suffolk.

DIGITAL LEAF
Suitable inexpensive valves for use

with the "Digital Lear' greenhouse
automatic moisture system,
described in our January issue, are

MARKET
PLACE

!terns mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

available from Concordia Automa-
tion Components.

Several types are available with
kin, }in, fin and fin B.S.P. connec-
tions for mains or low voltage sup-
plies at prices from £6 each. This is
approximately half the figure quoted
in the article.

Further information on these
valves can be obtained from Con-
cordia Automation Components
Ltd., 6 Central Park, Worcester
Park, Surrey, KT4 8HZ.

NEW LITERATURE
Recently formed to market p.c.b.

hardware, heat sinks and modules
manufactured by Assmann KG,
Germany, Dieter Assmann Elec-
tronics announce the availability of
a new catalogue.

The catalogue contains 50 pages
of detailed information covering the
whole of the Assmann product line.
Dual -in -line sockets, for example,
can be supplied with from 8 to 40
pins, including the popular 14- and
16 -pin units. Sockets and mounting
pads for transistors are also avail-
able in most of the popular con-
figurations.

The range additionally includes
p.c.b. connectors, and bread boards
SEAS hi-fi loudspeaker kit
from Macel Electronics

for experimental and development
work. Details of jumper links, ter-
minal pins, u -pins, eyelets and
insulated terminals form a complete
section in the catalogue. A very
broad range of heatsinks is also
covered, including extruded and cast
aluminium, and staggered finger
types.

Copies of the catalogue can be
obtained from Dieter Assmann
Electronics Ltd., Victoria Works,
Water Lane, Watford, Herts.

SEMICONDUCTORS
High Speed 741

In many areas of application
engineers need a higher slew rate
from their operational amplifiers
than can be obtained from the
everyday 741 chip.

Motorola have provided the
answer to this problem with a plug-
in alternative designated MC1741-
SCP1.

The new device, available ex -stock
from Jermyn at a 1 -off price of
£0.92 each, boasts a slew rate of
10V per microsecond, suiting it to
digital -to -analogue converters and
amplifiers where bandwidth from
d.c. to over 100kHz is important.

Further details available from
Jermyn Industries, Vestry Trading
Estate, Sevenoaks, Kent.

HIGH SPEED .741 OP AMP
INC17411S LARGE SIGNAL TRANSIENT RESPONSE

I\,

L

I.ChAVOIV

Audio Transistors
Five new complementary pairs of

silicon epi-base, epi-collector power
transistors designed for a complete
voltage range have just been an-
nounced by SGS/ATES.

The first pair, BD433 and BD434,
have been developed for in -car
entertainment applications with
power requirements up to 12W. The
second and third pairs BD435 and
BD436, and BD437 and BD438, are
particularly suited to hi-fi audio
amplifiers up to the 15/20W range.

All types in the range are suitable
for industrial applications such as
power drivers, switching circuits and
current regulators up to 4A and, of
course, for automotive applications
such as flashing lights, lamp dim-
mers and direction indicators.

All the devices are rated at 36W
Ptot, 4A Ic and an ft of 3MHz,
whilst the Vreo values for pairs are
as follows: BD433/34, 22V; BD435/
36, 32V; BD437/38, 45V; BD439/40,
60V and BD441/42, 80V.

Further details available from
SGS/ATES (U.K.) Ltd., Planar
House, Walton Street, Aylesbury,
Bucks.
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NEXT MONTH ...
THE PE COMPENSATED

PHOTO TIMER
The P.E. compensated photo timer not only provides
simple selection of time interval from 0.1s up to 120s
with controls designed specifically to suit darkroom
conditions, but additionally provides for exposure
compensation of mains voltage variation effects on
enlarger lamp light output.

STARTLE YOUR FRIENDS WITH MIS

11 # MUSICAL DOORBELL
04 Capable of playing a tune of welcome (or rejection!) dependent on

the choice of programme you put in. Integrated circuitry and state-
of-the-art logic make for simplicity of construction.

STARTING NEXT MONTH...
INTRODUCTION TO TRANSDUCERS TEMPERATURE

ducers, their operation, types, uses and technical HEAT LIGHT WEIGHTAn important and informative series on Trans -

features. Make certain not to miss any of this
in-depth study of these important tools in the art
of measurement. DISTANCE SOUND

FREQUENCY 00311-

PRACTICAL

ELECTRONICS
APRIL 1975 ISSUE ON SALE MARCH 14, 1975 -PRICE 30p
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ELECTRONIC

IN
photographic \\ ork it is often necessary to keep

solutions at a constant temperature during the
printing proces. The situation is especially critical
when it comes to colour printing, where it may be
necessary to maintain the temperature of the solu-
tions to within a fraction of a degree.

The 'normal method of achieving this is to place
the dishes containing the photographic chemicals on
a thermostatically controlled dish warmer. However,
many devices of this type use mechanical thermo-
stats which are far too insensitive for accurate tem-
perature control. and can often only keep the solu-
tions to within a couple degrees of the required
temperature.

PRECISE CONTROL
The device which forms the subject of this article

was built to give a much more precise control over
a system such as that just described, and has proved
to be very successful in use. Exactly how accurately
it will maintain a given temperature will depend to
a certain extent on the apparatus with which it is
employed, and also on the efficiency of the sensor. It
should however, be able to maintain a temperature
to an accuracy of about plus or minus 0.2 degrees.

It can of course be used for any similar purpose
where it is necessary to maintain a liquid at a
constant temperature. The range covered by the
unit is from slightly below 50 F to a little more
than 100'F.

Circuits of this type can be rather complicated, but
in this design the utilisation of an i.c. operational
amplifier enables a very simple and straightforward
circuit to be used.

THE CIRCUIT
A complete circuit diagram of the electronic

thermostat is shown in Fig. I. The unit is designed
around the 74IC i.c., which is used here as a
differential amplifier.

COMPONENTS .

Resistors
R1, R2 5.60 (2 off)
R3 331(0
R4 27kt2
R5 10k0
R6 4 71d2
R7 4300
R8 220k0.
All 1.W 10% carbon

Potentiometer
VR1 10k11 linear slider

Capacitors
C1, C2 2204F 16V elect. (2 off)

Semiconductors
TR1 BC109
D1 -D4 1N4001 (4 off)
D5, D6 BZY88 C10 10V 400mW Zener (2 off)
D7 0A200 or any general purpose silicon

diode
IC1 741C 8 -pin

Thermistor
TH1 VA1066S

Miscellaneous
SK1 Surface mounting mains socket
RLA Miniature 12V relay (Omron 1051, 46552

Home Radio)
T1 Mains primary, 9-0-9V 80mA secondary

(Osmor MT9, Home Radio)
S1 Single pole on/off
FS1 500mA with holder
0.1in matrix Veroboard 35 x 15 holes
6in x 4in x nin aluminium chassis with base

plate
Screened cable, hardware for sensor
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As the name suggests, this amplifies the difference
between the two input voltages. The output will be
near ground if the inverting input is at a higher
potential than the non -inverting input. On the other
hand the output will be near the supply rail if the
non -inverting input is at a higher potential than
inverting one.

The gain of the i.c. is extremely high, and the volt-
age difference required at the inputs to cause the
output to swing fully one way or the other is only
a fraction of a millivolt. This tends to give the cir-
cuit built-in triggering, as there is such a restricted
range of voltages which will give an intermediate
state at the output.

BRIDGE CIRCUIT
At the inputs to the i.c. there is a bridge circuit.

One arm of this is formed by R3, VRI, and R4,
and the other by R5, R6, TH1. The supply is con-
nected to the input of the bridge.

Thermistor TH I is mounted in a probe which is
immersed in the liquid to be controlled. Its resis-
tance will therefore increase if the temperature of
the liquid drops, and decrease if the temperature
increases. This change in resistance will cause the
voltage at the non -inverting input to change also,
a positive change in temperature causing a negative
change in voltage.

The output from ICI is coupled via R8 to TR1,
which has the relay in its collector circuit. The con-
tacts of the relay are taken to a mains socket, into
which the dish heater is plugged. When the output
of ICI is high (+20V) the relay is energised. R7 is
required in order to reduce the supply to a more
suitable level to power the relay. Diode D7 is the
normal protective diode. Even when the output of
the i.c. is low there is an output potential of about
two volts. R8 is therefore required to prevent the
relay from being permanently held on.

CALIBRATED SCALE
In practice VRI is marked with a scale calibrated

in degrees. If, for example, this is set to 100°F,
at the start the liquid will probably be at about
room temperature, and considerably less than
100°F. The voltage at the non -inverting input
will be high in comparison to that set at the other

E:)0
L SI

SKI

0

R1 5 611

.... IN.., 0!

TH1

VA1066S

1niz

The completed Electronic Thermostat showing lay-
out of controls on the front panel

input by VRI . The output of ICI will thus be high
and the heater will be turned on. As the liquid
warms up the voltage at the non -inverting input will
decrease, until eventually when the liquid reaches
I00°F, this voltage being equal to that at the other
input, will cause the output of ICI to go low,
and the heater to be turned off.

The liquid will now of course begin to cool, but
will not be allowed to cool much, as this cooling
will be sensed by the thermistor, which will un-
balance the input voltages resulting in the heater
being turned on again. The circuit will continue to
oscillate in this way, thus stabilising the temperature
of the liquid.

POWER SUPPLY UNIT
A simple stabilised mains power supply is used.

This consists of two full wave supplies, each provid-
ing 10V. connected in series to give 20V, which is

2205F

R3 13k.. R5 1

71Fl"C2
4114 2205F

R2 561.

67 <JO IL

Dirk0A200 RLA

spirt

BC 109

Fig. 1. Complete circuit diagram of the Electronic Thermostat
237Practical Electronics March 1975



SCREENED
CABLE

In'

HERMISTOR
LEADS

CORK

SILICONE
GREASE

Fig. 2. Construction of the sensor using a small test
tube and some silicone grease

adequate for the 74IC. D5, and D6 in conjunction
with R 1 and R2, and the relatively high secondary
impedance of TI give the stabilisation. Cl and C2
provide the necessary smoothing.

SENSOR CONSTRUCTION
The thermistor must be contained in a watertight

compartment, and it must also be in good thermal
contact with the outer surface of the container. Fig.
2 illustrates the construction of the sensor used with
the prototype. The outer casing is a small glass test
tube. The thermistor is mounted at the bottom of
the tube, and is immersed in silicone grease to ensure
a good thermal contact with the test tube'

Component board of the Electronic Thermostat

The small slice of cork above this helps to keep
the thermistor firmly in place, and also helps to pre-
vent its leads from shorting together. Also, the sili-
cone grease is rather thick, and needs to be pushed
to the bottom of the tube. The slice of cork is very
good for this task. Thin microphone cable is used
to connect the sensor to the main body of the
instrument.

CASE CONSTRUCTION
A suitable case for the unit consists of a 6in x

4in x 24 -in aluminium chassis fitted with a base
plate. Four rubber cabinet 'feet are bolted to the
base. The general layout of the case can be seen
from the photographs. The mains socket is mounted
on top of the case on the right hand side. This
mounted by two 4BA lin bolts.

A large part of the socket fits behind the panel,
and a large cut out must be made for this to fit
through. This is easily made by drilling a string of
;din holes around the perimeter of the cut out, and
then using a lin "Abrafile" to join the holes.

The slider potentiometer is mounted on the left
of the mains socket, and it is glued into position.
The cut out for this can be made in a similar way
as that for the mains socket. A nail file can be used
to smooth up the edges of the slot.

BREAKS IN STRIPS

VR

'9V

CT I

T1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R3

D2 C

9V I
DG/...%4 C=C1====

VR1, I _ RI.

( \
VEROPINS EARTH

RI

0 0 0 0 0 0/0 0 0 0 0 0 0 0 0 0 0

5

TO SENSOR

R5
ICI

VR1 WIPER

R7

O

Fig. 3. Layout of components on the Veroboard. The
diode D7 is connected directly across the coil contacts
of the relay

0
S1

SK1

EARTH
TO CASE
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The on /off switch is mounted on the centre of
the right hand side panel. The lead from the sen-
sor enters the case opposite this on the left hand
side, and the mains lead enters on the lower edge
of the case. The holes for both these leads must be
fitted with rubber or p.v.c. grommets.

COMPONENT PANEL
Most of the components, including those of the

p.s.u. (except TI), are mounted on a Olin matrix
Veroboard panel. Fig. 3 shows the layout of this.

The mounting holes for the relay are kin diameter.
The mounting screws and washers are supplied with
the relay. There are two mounting holes for the
board, and these are for 6BA clearance. The outer
braiding on the lead from the sensor is too large in
diameter to go through the holes in the Veroboard,
and is therefore taken to a pin.

When completed, the board is mounted on the
upper side of the ease by two 6BA fin bolts. Two
stand off insulators are required to hold the board
a little way clear of the case.

ADDITIONAL WIRING
Ti is glued to the inside of the case opposite the

Veroboard panel. Unfortunately the lead out wires
of this are too short to reach the Veroboard panel.
The leads from T1 are taken to a miniature three
way connector block, and three insulated wires are
taken from this to the component panel. The mains
input is also taken to one side of a three-way con-
nector block, and from here the connections are
made to the various parts of the circuit.

Only the two connections to the relay contacts at
the top, and middle of the relay are used, the lower
one being ignored. Up to five amps at 250V can
be handled by the specified relay.

It is essential that the negative supply is earthed,
as if this is not done the relay will not switch over
cleanly. For reasons of safety the case must also
be earthed. A solder tag on one of the mounting
bolts of the component panel is used to make the
connection to the case. The two connector blocks
can be bolted to the case, but on the prototype these
were left. supported only by the leads connected to
them.

CALIBRATION
A scale is marked along the run of VR1. The

various points along this are easily found. If for
example it is required to find the setting which
corresponds to 100°F, the sensor is placed in
some water which has been heated to precisely
this temperature. Once the sensor has had time to
adjust to the temperature of the water, the slider of
VR1 is brought as far down the scale as possible
without the relay turning off. This point is then
marked 100°F.

The scale is rather broad, as a fairly wide range
of temperatures is covered. If absolute accuracy is
required, it is advisable to initially use a thermometer
to monitor the temperature of the liquid, and then
if necessary, small adjustments can be made to the
setting of VR1 to bring the temperature to exactly
that required.

21st London International

BOAT it' ifTo
SHOW

ONCE again the annual International Boat Show has
brought forward a variety of new and interesting

developments in electronics associated with the sea. One
of the most important and significant innovations on
display this year was the Lucas Marine safety buoy.
The buoy is automatically released from a sinking vessel
and remains anchored to the vessel at depths up to
3,000ft. It sends out a distress signal at 121.5 and
243MHz, emits a high intensity flashing light, releases
a 50ft floating line with light to act as a rallying
point for survivors and releases an automatically inflat-
ing four to six man life -raft. Other facilities are also
available, such as marker dye and calming oil.

The electronics are powered by lithium batteries which
have a recommended replacement life of four years. The
transmitted distress signal has been satisfactorily received
at a range of 180 miles.

Another new device to aid safety at sea is the. G.H.T.
Gas Safety Unit. Using solid state gas sensors and elec-
tronic control, this unit not only senses the presence of
dangerous gases, but turns off the gas at source. The
unit is fitted with voltage failure protection and has to
be reset once triggered or if the supply fails.

One of the most popular ranges of instruments among
the racing yachtsmen, Brookes and Gatehouse, has this
year been increased and modified. A new unit, the
Halycon-they must run out of names soon-is a
repeating compass with dead reckoning indicator provid-
ing information on position in two co-ordinates. This
year B. and G. have introduced a quartz crystal
controlled chronometer and Le.d. internal lighting for
their repeater instruments.

Baron Instruments have introduced a Square Mk. 2
range-re-designed housings and dials. Two versions of
the log are available (0-15 knots and 0-35 knots) and
three versions of the depth sounder 0-30, 0-6Oft/fathoms
and 0-10/100 metres.

Decca were showing the 36 mile 110 Radar for the
first time; this equipment employs a 4ft scanner and
therefore is not likely to be seen on anything but the
largest private yachts. This set is basically an improved
version of the 101 Radar that has proved itself over
the years.

Space Age Electronics were displaying a doppler
speedometer with audible output for dingy tuning --the
transducer is inserted in the centre board case and an
increase in speed increases the frequency of the output.
However, at £40 it may not be very popular.

Also front Space Age a portable echo sounder for
fishermen; using l.e.d. output it is claimed that fish can
be easily recognised. Can be used in a boat or from
the river bank.

Finally, two points concerning EMI. The first is rather
sad-The Electrascan radar will soon be discontinued,
presumably competition from others, the servicing
requirements and the general financial situation have
all taken their toll. The second item-looking ahead to
next year's Boat Show-the CCTV Division of EMI
Sound and Vision Equipment Limited, is providing addi-
tional security in the form of an automatic closed circuit
TV alarm system.

The system is in no way intended to inhibit normal
movement through the entrances and exits, but it is
intended to assist the existing security services to prevent
the unauthorised entrances of people into the show halls.
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This could lead
to something big.

A soldering iron and a screw driver. how easily the subject can be mastered and add a new
If you know how to use them, or at least know one end dimension not only to your hobby but also to your earning

from the other, you know enough to enrol in our unique capacity.
home electronics course. This course is accepted by and used in a large number of .

This new style course will enable anyone to have a real schools and colleges and forms an invaluable grounding for
understanding of electronics by a modern, practical and professional training in the subject. All the training is
visual method. No previous knowledge is required, no planned to be carried out in the comfort of your own

maths, and an absolute minimum of theory. home and work in your own time. You send them in when
You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test

through all the fundamentals of electronics and show you and a certificate of success.

Build an oscilloscope.
As the first stage of your

training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional test

instrument that you will need not
only for the course's practical
experiments, but also later if
you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a

very large saving
over buying a similar piece

of essential equipment.

ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

240

_LI
Read, draw and

understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,

understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic

equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment. WAAr1====M11=======11111U1MMIIMIIMIIMINIII
 Brochure without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS .
!SCHOOL, Dept. EL35

P.O. Box 156, Jersey, Channel Islands.

I NAME
I
I
I

I ADDRESS
I
I

(Block caps please)
110 min MI Mil MN I= MI =IN IIII MN 11111=1111111
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THE time has come to introduce a
few practical projects in the pro-

duction of taped music. In the
coming months it is hoped to bring
out some hints on the creative use of
the P.E. Minisonic Synthesiser, but
for the moment it seems advisable
to get into practice with tape manipu-
lation, to perform a short composi-
tion and settle on the kind of equip-
ment required to get the best out of
the Minisonic-or any other sound
Source destined to be frozen on tape.

Firstly the equipment. It is gener-
ally advisable to have two tape
machines available, although both
need not necessarily be sophisticated
stereo (or quadrasonic) units. Pre-
ferably both should be reel-to-reel
machines (for ease of editing)
though one can get along quite well
with one stereo reel-to-reel machine
and a cassette deck. In the interest
of increased versatility a choice of
tape speeds should be available
(19, 9.5, and 4.75cm/s being normal
on domestic equipment).

If one or both machines are stereo
with track -to -track dubbing (so-called
multi -play) one can extend the
number of superimposed recordings
without unduly affecting the final
quality. Personally, however, I tend
to ignore this facility and use two
stereo machines through a mixer in
order to produce a stereo result.

Basic set-up
The mixer unit need not be an

elaborate affair. A very workable
battery -powered stereo unit can be
built around a couple of 741 op.amps
with as many input and output con-
nections as required. For the coming
projects, including this month's, I

recommend at least eight inputs,
individually switchable from left to
right channels, and three -plus -three
outputs.

Any stereo amplifier will serve
in the set-up since it is to be used

only for monitoring purposes; one
of the stereo outputs from the mixer
will be permanently connected to its
Auxiliary, Tape, Radio or Phono
socket.

The final piece of equipment for
this month's project is a short-wave
radio receiver, see Fig. 1.

Method of composing
As a student some years ago I felt

the urge to attempt some electronic
music, spurred on by the apparent
simplicity of the sound material in
Stockhausen's "Study II". Without
the mass of equipment necessary I

had to rack my brains to find an alter-
native sound source. The problem
was partially solved by a domestic
four -waveband a.m. radio set. After
hours of patient (and enjoyable)
knob -twiddling I managed to find a
selection of "electronic" sounds
which promised to be of use. Armed
with a splicing block, razor blade,
splicing and leader tape and a four -
speed mono tape recorder I spent a
fortnight's spare time producing a
two -minute piece.

The project outlined below works
along these lines, but since stereo is
pretty commonplace nowadays I

have decided to compose a two -
channel work. Those who may only
have access to mono machines
could still, with a bit of juggling, pro-
duce a mono version of it.

PELORIA
I have called my piece "Peloria"*

which is laid out in time, the numbers
1 to 20 across the top and bottom
of the score referring to equal time
intervals chosen by the performer,
see Fig. 2.

Each channel has three imprecisely
laid out pitch bands-high, medium
and low. The dynamic levels are
similarly imprecise: pp- very soft,
p= soft, mf= moderate level, f=loutl,
if- very loud. The short-wave sound
material, chosen by the performer, is
shown largely in rectangular blocks,
variously shaded; blocks containing
horizontal lines indicate a rich or
busy sound with no discernible
melodic or rhythmic consistency;
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Fig. 1. Simple tape effects set-up

similar vertical narrow bands repre-
sent a very short event.

The areas shaded with dots rep-
resent fleeting pitches which may be
discernibly rhythmic or melodic yet
move at great speed. The blocks
shaded with short curved lines
represent melodic and rhythmic
patterns of a moderate -to -quick
speed. Horizontal broken lines sig-
nify a decrease in level towards
silence if placed after continuous
lines, an increase if they appear
before.

The sound material for "Peloria" is
available, from my experience, all
year round. I suggest that all the
sounds required for the piece be
recorded at some length and at all
speeds available on your tape
machine; this gives sufficient length
to cut out unwanted blips and to
ensure an increased variety of pitch
bands. Decide on the length of your
time interval-you may do this
roughly with the seconds hand of a
watch or more precisely by measured
lengths of tape. Those events which
require an increase or decrease in
level should be re-recorded using the
level controls on the mixer.

From the material you now have
snip out the measured lengths for
channel one, not forgetting the
periods of silence. Record the whole
of the sequence on to the left-hand
channel of your stereo machine.
Now edit the tape for channel two,
placing leader tape between events;
this will allow you to pause during
the gaps and come in on time for the
final transfer to the right-hand
channel of your stereo machine.
Absolutely exact synchronisation is
not necessary in this piece.
*Peloria : The regularity in a normally
irregular flower (Chamber's Twentieth
Century Dictionary).

[T975.1
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Fig. 2. Mr. Pointon's method of composing electronic music for his piece called
"Peloria"
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THE Geiger counter described in this article is small
enough to be slipped into the pocket and taken

out into the country to look for radioactive minerals.
Quarries and old mine workings are good hunting
grounds, particularly if geologically old rocks are
being uncovered. Unfortunately, your search is not
likely to be very rewarding in this country.

Nevertheless, the instrument will show that we are
being exposed continually to a natural background
radiation made up of cosmic rays and the emissions
from radioactive materials in the ground and air
around us and over which we have very little con-
trol. The instrument can also be used to locate
sources of radioactivity should these be mislaid in
the workshop and laboratory.

The instrument is quite sensitive, it will count by
producing a click in an earpiece, a single beta par-
ticle (an electron) whose mass is about one million
billion billionth of a kilogram (10-30kg) and which
could be moving at about 800 million kilometres
per hour!

GEIGER
COUNTER

The accompanying photographs show one form of
the completed Geiger counter with the electronics
housed in a plastics slide box. In use the box is
held close to the ear, the thumb holding the push-
button switch down.

THE GEIGER TUBE
The Geiger counter tube is the part which is

sensitive to the atomic radiations which are emitted
from radioactive sources and which make up cosmic
rays. The type of tube shown in the photographs is
fairly common and consists of a central anode sur-
rounded by the cathode. Photos show the kind of
tube which has an end window to allow it to
respond to alpha particles (the nuclei of helium
atoms) and to low energy beta particles, both of
which are most easily absorbed by the material
through which they pass. The less sensitive tube
shown in the model responds to the very penetrating
radiation of gamma rays and high energy beta
particles.

Geiger tubes (strictly called Geiger -Muller or GM
tubes) are available on the government surplus mar-
ket for a few pounds and are often advertised in
the pages of this journal or are available from sup-
pliers of Mullard equipment.

The tube selected should have an operating volt-
age of about 400V. An important feature of the
counts per minute versus voltage across the anode -
to -cathode of a geiger tube is the so-called plateau
of operating voltage which is shown in Fig. I. The
sensitivity of the tube increases gradually over this

By M. PLANT m.sc.
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plateau and it is important to operate the tube within
this range of voltage; the midpoint of the plateau is
usually chosen and the present instrument can be
adjusted to operate the tube at this voltage. Geiger -
Muller tubes have commonly a two -pin base requir-
ing a special holder, but some have an octal base
although just two of these pins actually make con-
nection to the tube.

THE CIRCUIT
Fig. 2 shows the circuit which consists essentially

of three parts, an inverter or d.c.-to-d.c. converter, a
voltage doubler, and an amplifier. The inverter and
voltage doubler enable a 9V battery to provide up
to 500V to operate the GM tube, and the amplifier
is required to amplify the voltage pulses obtained
across a resistor in series with the tube when the
tube responds to the effect of a particle passing
through it.

THE INVERTER
The inverter is a simple resistance -coupled oscil-

lator which gives about 250V across the secondary
of the 9-0-9V/250V transformer at a frequency of
about 40Hz.

tit

S'

ZTX 300

COUNTS PER
MINUTE

THRESHOLD

PLATEAU

44, WORKING
VOLTAGE \I VOLTAGE 1

MAXIMUM 41/4

VOLTAGE \

VOLTAGE ACROSS TUBE

Fig. 1. The characteristic curve of a GM tube

Up to 250V a.c. is available across the secondary
winding of the transformer and this is doubled and
rectified by the diodes DI and D2 and the capacitors
C2 and C3 to provide about 500 V d.c.

r1) T1

TR3

51 El 75-200011

TR4

Fig. 2. Circuit diagram of the power supply, GM tube and amplifier

TRI starts to conduct when the circuit is switched
on and current increases in the associated half of
the primary winding of the transformer, induces a
voltage in the other primary half which rapidly
drives TRI into saturation via the base coupling
resistor R 1 and thus biases TR2 off.

Flux increases in the core of the transformer until
saturation is reached when the positive feedback
provided by the induced primary voltage falls to
zero. TRI is returned to the off state and this ends
the first half cycle of the period of oscillation. The
collapsing flux in the transformer core induces a
voltage in the primary winding associated with TR2
to drive it on, so initiating a second similar half -
cycle.

Capacitor CI across the collectors of the transistors
eliminates the possibility of high frequency oscilla-
tion and makes for reliable starting of the inverter.
The actual primary voltage being switched by the
two halves of the primary winding of the transformer
can be varied by means of the variable resistor VRI
in series with the 9V battery so that the voltage
available from the voltage doubler can be varied to
suit the characteristics of the tube used.

X1

The output from the supply is applied across the
GM tube via R3 and R4. The passage of a radio-
active particle through the gas filling the tube causes
some of the gas to be ionised. Under the high
voltage between the anode and cathode, a rapid
avalanche of ionisation occurs and ions are collected
by the electrodes resulting in a very small current
through the external resistors R3 and R4. This pulse
of ionisation is short-lived and the tube is quickly
ready to respond to another ionising particle pas-
sing through it. The voltage change across the exter-
nal resistors is coupled to a two -transistor amplifier
by the coupling capacitor C4 so that a loud click is

heard in the earpiece.

ASSEMBLY
A piece of Veroboard was selected for assembling

the circuit, the precise dimensions depending on the
physical size of the components to hand and the case
used. In the present instance the case used in the
prototype was a Kodak slide box measuring 108 x
32 x 52mm and the Veroboard measured 46 x
54mm.
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Fig. 3. Component layout and Veroboard cutting
details for the counter

COMPONENTS . . .

Resistors
R1, R2 12kI2, 2 off
R3, R4 2.2M 0, 2 off
R5 1MD
All kW, 10%

Potentiometers
VR1 5kI2 skeleton pre-set

Capacitors
C1 10F, 250V
C2 010F, 250V
C3 2 off 0.220F, 250V to make up 0.10F, 500V
C4 1,000pF mica

Semiconductors
TR1, 2, 3 & 4 Silicon npn ZTX300 or similar,

4 off
D1, 2 I N4007, 2 off

Switches
S1 Push -to -make button switch or slide switch

Miscellaneous
T1 Transformer, 9-0-9V primary, 240V second-

ary. Midget mains type such as Osmor MT9
LS1 Small earphone, 751 or above (to 200O)
X1 Mullard MX168 or similar low voltage type

GM tube. Possible sources Henry's Radio,
20th Century. Electronics Ltd., New
Addington, Croydon, Surrey

B1 9V, PP3 or PP6 suits
Tube holder; co -ax cable; cg -ax plug and
socket; Veroboard; wire; solder; suitable
box.

Completed Geiger Counter ready for installing in a
photographic slide case

Fig. 3 shows the component layout of the proto-
type circuit in which C3 is made up of two 0.22µF,
250V capacitors connected in series to give, effec-
tively, a 01;4F, 500V capacitor. However, a suitable
single capacitor may be obtained for this circuit,
although physical size may preclude use. The main
precaution to be taken is to ensure that the high
voltage cannot be inadvertently connected to the
low voltage side of the circuit, otherwise damage to
the transistors and CI may result.

SETTING -UP
After assembly and before connecting the Geiger

tube, switch on the circuit and listen for a faint low
frequency hum coming from the earpiece which
indicates that the inverter is working. Rotate the
high -voltage -adjust variable resistor VR1 and the
hum should change in intensity and frequency
slightly.

Next, use a high impedance voltmeter to measure
the voltage available at the socket for the GM
tube and adjust this voltage to that required to
drive the tube. Sometimes this voltage is marked on
the side of the tube.

If the voltage is not marked and you are unsure
of the correct operating voltage, connect the tube
and increase the voltage slowly by means of VRI
until the tube begins to respond to the background
radiation and clicks are heard. Increase the voltage
by about 20V and then leave VR1 alone. The
counting rate due to the background depends upon
your locality, the operating voltage of the tube and
the volume of the gas in the tube as well as its con-
struction.

Using a gamma -ray sensitive tube, a background
count rate of about 45 clicks per minute should be
obtained.

Bring up a luminous watch or clock face to the
tube and the count rate will increase. The Geiger
counter is now ready for use. From time to time it
will be necessary to adjust VRI to compensate for
the fall with use of the terminal voltage of the bat-
tery. Never operate the tube at too high a voltage
so that it breaks into continuous discharge for this
will decrease its useful life markedly.
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SMALL IS BEAUTIFUL
From time to time I have been

criticised for writing too often about
the smaller enterprises in the elec-
tronics industry. But there's a lot
to be said in favour of the homely
neighbourhood store compared with
the supermarket. Both have their
role to play in our complex world.
The same with electronics where
there is still plenty of room for the
small man in among the giants. And
it is still demonstrable that for sheer
profitability in the electronics in-
dustry the optimum size of the work-
force is about 300 people. This is
the maximum size where the boss
still knows everyone and everyone
knows the boss. Where people know
what's going on, feel appreciated,
have some job satisfaction.

It's the sort of size, too, where
a company is still flexible. Reaction
times are less and response is
quicker. Product lines can be
switched quickly to meet changing
conditions. There is no multi -million
pound investment in a single
product line that might, and often
does, go sour when brought to the
market place.

A good example of what I mean
is Brandenberg Ltd. which cele-
brated its 21st anniversary recently.
It's a comfortable little unit employ-
ing 160 people in a 25,000ft2 plant
at Thornton Heath.

Turnover is running at over
£1 million with £100,000 going for
export. The company makes high
voltage power supplies. Buy one of
those super Cambridge 'Stereoscan'
scanning electron microscopes and
you'll find the high voltage supply
made by Brandenberg.

The lethal punch in Rentokil elec-
tronic fly -killers comes from another
Brandenberg unit and radar dis-
plays, photocopiers, nuclear physics,

all are grist to the Brandenberg mill
for EHT assemblies. Anything up to
100,000 volts-more if a "special"
is required.

BUT GROWTH NECESSARY
Having said all that, it still has

to be admitted that growth remains
a prime business objective, even
with companies like Brandenberg.
Nearly all managing directors are
dedicated to growth as a desirable
end in itself. The challenge is to
keep growth profitable. With present
rates of inflation it is natural that
turnover should increase by, say, 20
per cent a year from the same
volume of business, but if running
cost increases are in excess of 20
per cent then the company is slip-
ping behind. So you need greater
efficiency.

GDS Sales Ltd., the Slough -based
component distributors, have now
implemented a computerised inven-
tory management and order process-
ing system based on an IBM 3/10
with disk file and video display ter-
minals. The system is the result of
over a year of planning and it really
does its job. It gives a quicker order
turnround for the customer but,
equally important, it spins off all the
management information needed
for true efficiency, especially in
stricter control of the £400,000 -
worth of components stored in the
main warehouse. GDS, in one of the
most hotly competitive areas of elec-
tronics, has doubled turnover in two
years and is keeping ahead of the
game. In the same period the com-
pany has opened distributor opera-
tions, though as yet on a smaller
scale, in Holland, Switzerland and
Denmark.

TOP SECRET
High -flying Racal Electronics

Group is still showing the rest how
to conduct a profitable world-wide
business. Last published figures
show increased turnover at £34.62
million and almost £3 million profit.
And 1975, despite the prevailing
gloom, is again forecast as a record
year. Racal chairman Ernest Har-
rison is one of the most forthright
men in the industry. But even he
keeps mum over what Racal is up
to in the speech privacy market.
Last year a new company was
formed called Racal-Datacom based
in Salisbury. It is manufacturing
equipment for speech scrambling-
all rather hush-hush and we are told
only that "the speech privacy market
will grow in the next two years".

Harrison is a firm believer in small
companies where people are well -
motivated. As soon as a Racal com-
pany gets too big for real efficiency
it is split and a new company
formed. There are acquisitions, too,
such as British Physical Labora-
tories who recently joined the
Group.

THE BIG LEAGUE
Of course you've got to be big

and have huge resources to cope
with projects of great magnitude.
Satellites, for example.

This year sees Marconi getting its
teeth into MAROTS, the European
marine communications satellite due
for launch in the Autumn of 1977.
Marconi is prime contractor for the
satellite payload with a contract
price of £11 million.

Hawker Siddelev Dynamics has a
budget of £9 million for the space-
craft. And MAROTS itself is only the
experimental and pre -operational
unit paving the way for a more
advanced system.

British Aircraft Corporation has a
£1.25 million contract for satellite
sub -systems for the ISEE-B in the
International Sun Explorer Satellite
System. All these satellite contracts
have been placed through the
European Space Research
Organisation.

BAC will also be busy this year
working through the backlog of
orders for the Rapier low-level air
defence missile in which quite a
number of electronics companies
are engaged on sub -contracts. BAC
took orders last year for a stagger-
ing £100 million of Rapier systems,
the bulk of them from the Middle
East. Total Rapier sales are now
well over £200 million.

NORTH SEA ELECTRONICS
And whatever the dividends from

North Sea oil in the years ahead,
there's certainly plenty of business
there today. The Post Office, for
example, is spending a cool £8 mil-
lion on quadruple diversity tropo-
scatter systems out to the rigs
operated by the Total, Mobil and
Occidental Groups. Marconi gets
£1.5 million of the work for the shore
terminals. Marconi is also supplying
huge quantities of other equipment
including the privately owned tropo-
scatter links run by BP and Phillips
Petroleum.

Nobody has yet worked out the
cost of defending the rigs once they
become operational. Certainly there
will be a need for patrol vessels
and aircraft fitted with radar, sonar
and communications. It's a whole
new world of opportunity for the
electronics industry.

Just in case anyone gets the idea
that the giants can only move
slowly, let me recount a story out
of the £200 million a year turnover
Pye of Cambridge Group. Pye TVT
did a rush job for Australia to get
colour TV outside broadcast vans
delivered in time for the opening
of the colour service on March 1,
1975. By working round the clock
a twelve week installation and test-
ing procedure was telescoped to
four weeks.
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ai PRICES!
NEW LOTT

Sinclair Scientific kit
Britain's most original calculator
now in kit form
The Sinclair Scientific is an altogether
remarkable calculator.

It offers logs, trig, and true scientific
notation over a 200 -decade range -
features normally found only on
calculators costing around £100 or
more.

Yet even ready -built, the Sinclair
Scientific costs a mere f21.55
(including VAT).

And as a kit it costs under [15!

Forget slide rules and four -figure
tables!
With the functions available on the
Scientific keyboard, you can handle
directly

sin and arcsin,
cos and arccos,
tan and arctan,
automatic squaring and doubling,
login,antilogio, giving quick
access to x" (including square
and other roots),
plus, of course, addition,subtraction,
multiplication, division,
and any calculations based on them.

In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

So is the Scientific difficult to
assemble?
No. Powerful though it is, the Sinclair
Scientific is a model of tidy engineering.

All parts are supplied - all you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step
instructions are provided, and our
Service Department will back
you throughout if you've any
queries or problems.

Of course, we'll happily
supply the Scientific or the
Cambridge already built,
if you prefer - they're
still exceptional value.
Use the order form.

(Was L19.95 - save £5!)
Components for Scientific Kit
(illustrated)
1. Coil
2. LSI chip
3. Interface chips
4. Case mouldings, with buttons,

windows and light -up
<Ndisplay in position

5. Printed circuit board
6. Keyboard panel
7. Electronic components pack

(diodes, resistors, capacitors, etc)
8. Battery assembly and on/off switch`;
9. Soft carrying wallet

10. Comprehensive instructions for use

Assembly time is about 3 hours.

Features of the Sinclair Scientific

B. 6 2 9 - I
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 12 functions on
simple keyboard
Basic logs and trig
functions (and their
inverses), all from a key-
board as simple as a
normal arithmetic cal-
culator's. 'Upper and
lower case' operation
means basic arithmetic
keys each have two extra
functions.

 Scientific notation
Display shows 5 -digit
mantissa, 2 -digit expo-
nent, both signable.

0200 -decade range
10-99 to 10+99

 Reverse Polish
logic Post -fixed

operators allow chain
calculations of unlimited

length - eliminate need
for an = button.

025 -hour battery life
4 AAA manganese alka-

line batteries (e.g.
M N2400) give 25
hours continuous

use. Complete
independence
from external
power.

 Genuinely
pocketable

41/3-x 2"x 11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.
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NEW LOW PRICES!
Sinclair Cambridge kit

At its new low price, the
original Sinclair Cambridge
kit remains unbeatable value.

In less than a year, the
Cambridge has become
Britain's most popular pocket
calculator.

It's not surprising. Check the
features below - then ask
yourself what other pocket
calculator offers such a
powerful package at such a
reasonable price.

(Was £14.95 -save £5!)
Components for Cambridge Kit

1. Coil
2. LSI chip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,

window and light -up display in
position

6. Printed circuit board
7. Keyboard panel
8. Electronic components pack

(diodes, resistors, capacitors,
transistor)

9. Battery clips and onjoff switch
10. Soft wallet

Assembly time is about 3 hours.

Features of the Sinclair Cambridge

sirnIBir
Cambridge

 Uniquely handy package
41/3 x2 x11/16',weight31/2oz

 Standard keyboard.
All you need for compleX calculations.

Clear -last -entry feature.

 Fully -floating decimal point.

 Algebraic logic.

 Four operators ( i. -, x, : ), with
constant on all four.

 Powerful constant with separate 'K'
button.

 Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £10.

 Calculates to 8 significant digits.

 Clear, bright 8 -digit display.

Operates for weeks on four AAA
batteries.

Now only

£9.95
(INC. VAT)

Take advantage of this
money -back, no -risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.
All parts are tested and checked before
despatch - and we guarantee any
correctly -assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

Simply fill in the preferential order
form below and slip it in the post today.

Scientific
Price in kit form £14.95 inc. VAT
Price built £21.55 inc. VAT.
Cambridge
Price in kit form £9.95 inc. VAT.
Price built £13.99 inc. VAT.

rro: Sinclair Radionics Ltd,
FREEPOST St Ives,
Huntingdon, Cambs. PE174BR

Please send me
 Sinclair Scientific kit at £14.95 I

LI Sinclair Scientific built at £21.55
0 Sinclair Cambridge kit at £9.95 I
ID Sinclair Cambridge built at £13.991

All prices include 8% VAT.

*I enclose a cheque for £
made out to Sinclair Radionics Ltd,
and crossed.

*Please debit my *Barclaycard/
Access account. Account number

1 I

*Delete as required.

Signed

Name

1 I

Address

Please print. FREEPOST- no stamp

Leeded.

Sinclair Radionics Ltd,
FREEPOST St. Ives,
Huntingdon, Cambs. PE174BR.

eg. No: 699483 England. VAT Reg. No: 213 8170 88.
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BANISHING THE STEREO SEAT

Domestic stereo systems suffer
from the disadvantage that a good
stereo image is obtainable only at
that part of the room where the
axes of the two speakers intersect.
Omni -directional speakers are less
critical over listening position, but
are unable to produce a truly firm
stereo image anywhere in the
world. In BP 1 368 070 Andrei
Vladimirovich Borisenko, of Lenin-
grad, has a proposal which could
well enable a good solid stereo
image to be obtained over a wide
area of a listening room.

As the inventor points out, image
localisation depends on the inten-
sity of sound heard from each
loudspeaker and the time at which
it arrives at the listener's ears. As
the listener varies his position in
a room, so both the relative level
heard at each ear and the relative
arrival time sensed at each ear
also varies. The proposal is to use
acoustic focusing devices to
ensure that the intensity and arrival
time of sounds heard by a listener
are effectively constant over a wide
area of the listening room.

As in conventional systems, two
loudspeaker cabinets are used,
each with three types of trans-
ducer (woofer, tweeter and mid-
range) are used. But two mid-
range units are arranged in each
cabinet as a horizontal pair and
they beam their sound into the
room via a laminar acoustic lens.
This takes the form of a number
of vertical parallel plates, see
Fig. 1.

BP 1 368 070

MID RANGE SPEAKERS

ACOUSTIC LENS

140) pz(r),

Fig. 1.

E IM116

The plates are made from wood
or plastic, are arranged vertically,
and are of varying length. When
the listener stands at position X
the plates have virtually no influ-
ence or effect on the sound waves
from the mid -range speakers. But
as the listener moves away from
the position X towards one side,
the nearest speaker's plates both
diminish the level of sound to that
ear and delay it in dependence on
how close and thus how far off the
axis of the plates he is standing.

Obviously, the dimensions and
angling of the plates will be criti-
cal and the patent suggests that,
with the speakers 2.4 metres apart,
each should have between six and
eiaht plates, set at 40 degrees to
a straight line drawn between the
speakers.

PHASE CONVERSION

Single phase supplies may be
converted into multi -phase supplies
either by using a single phase
motor driving a multi -phase alter-
nator or by phase shifting the
single phase supply in advance
and retard by passive networks.

In BP 1 362 195 Raymond Russell
of Newcastle-upon-Tyne claims
that accurate phase shift results
may be obtained from simpler
passive networks, than those
usually recommended. He suggests
taking as a starting point the
observation that a single phase
supply can be regarded as an
unbalanced three phase system.

In Fig. 1 three identical arms
are arranged in delta configuration.
Each arm has a resistor R and a
capacitive impedance The
reactive component X,. of the
impedance Z,. is such that current
leads voltage by 60 degrees. A
single phase supply is connected
across any two of the junction
points 1, 2, 3 and the resulting
three phase supply is taken off
across the three star -connected
windings T. The windings are con-
nected between neutral point a
and junction points, b, c, d between
the resistors R and impedance Z,.

0 0 0
The inventor specifies that it is

essential to arrange for R to be
equal in magnitude to the 60
degree capacitive impedance Z,.
A null method of achieving this is
described by way of example. The
first step is to take three nominally
equal capacitors and, by putting
trimmers in parallel with the two
smallest, match them accurately
with parallel resistors they are
connected at Z in Fig. 2.

The next step is to provide, from
a balanced three phase supply.
three voltage outputs, V,,, V and

This is achieved by connecting
the supply to 1, 2 and 3 via three
adjustable load resistors arranged
in star configuration, connecting
voltmeters across points 1, 2; 2, 3
and 3, 1 and adjusting the resistors
to balance the system. Voltmeters
V can then be located between a
and b, c and d, and null deflections
obtained with trimmers, see Fig. 2.

It is claimed that a very high
order of accuracy can be achieved.

3

Fig. 1.

Fig. 2.

BP 1 362 195

-2

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray. Orpington, Kent. Price 25p each
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped
addressed envelope. We regret that we cannot answer any
technical queries on the telephone.

" Wee Morag "
Sir-With regard to Mr Parfitt's
letter January issue, I. was astounded
to discover that "wee Morag" from
the local hamburger stall has at last
made good, and is serving Boolean
Breakfasts, incognito, in a Croydon
hotel.

1 met the lady under much the
same unfortunate circumstances. I
had occasion to ask her for "one
hamburger with onion, and one
without". Imagine.my chagrin when
I was served with one salt and one
pepper,1 one tomato ketchup and
one bill for 45p, but no hamburger
and certainly no onion.

I questioned Morag, inquiring as
to the whereabouts of the food,
only to be told, that, according to
Boolean Algebra "hamburger and
onion and hamburger and no onion,
equals nothing", and was shown a
truth table to verify that remarkable
statement. The column of zeros at
the end of the analysis somewhat
overcame me. I must confess, and
I was therefore too perplexed to see
through the deception. Had I been
less staggered, I would have pointed
out that a hamburger is neither true
nor false; it is instead merely pre-
sent or absent; and that Boole is
correct when his A's and B's are
logical statements, and wrong when
they are hamburgers and onions (or
for that matter, eggs and bacon).

Alistair C. Thompson,
Lanarkshire.

On the table
Sir-The fallacy lies in the use of
A + A.B = A to describe Mr
Parfitt's breakfast, see Readout,
January issue. This equation is good
only when A and B are independent
events.

The breakfast choice was "egg or
egg and bacon". The "egg and
bacon" is really "bacon if and only
if egg and bacon together", which is

not A.B (in Mr Parfitt's notation)
but B at A.B. Thus we have to
consider two breakfasts (mutually
exclusive)
Egg (A) or
Egg and bacon (B = A.B)
in an enclosure OK relationship.

Mr M. J. Hughes dealt with this
in "Logic Tutor", Part 5 (P.E.
Sept. 1973) and gives the equation
Q= + BA
with truth tableA B Q

0 0 0
1 0 1

0 1 1

1 1 0
No one can say that some P.E.

readers are guilty of not doing their
homework.

C. F. Tozer,
Dorset.

Misconception
Sir-There is a very simple answer
to Mr Parfitt's problem (Readout,
January 1975).

By applying his own brand of
mathematical analysis, he should
have seen that he had only to walk
out of the hotel or walk out and
pay his bill. He would then argue
that both courses of action are
equivalent to the first, and he would
never notice that he had paid his
bill in full.

To be mere serious, the apparent
paradox comes from a misconcep-
tion of the nature of Boolean vari-
ables. In the expression: A +
(AB) -= A, "A" and "B" are state-
ments which may be "true" or
"false". The expression should be
read "If A, or both A and B are
true, then A is true."

When written in this manner the
validity of the expression is
patently obvioqs.

The paradox of the "Boolean bed
and breakfast" arises because Mr
Parfitt has thought of Boolean vari-
ables as objects instead of as
statements.

I hope this letter may serve to
clarify the thoughts of any non -
mathematically -minded P.E. readers,
especially those who run hotels, and
have found unexpected losses on
their December balance sheets.

J. Dickson,
Rochester, Kent.

Bacon and eggs
Sir.-One of the wonderful attrac-

tions of mathematics is how easily
confusion can arise. Confusion is
wonderful because it is the opposite
to "Blue Peter": it can be resolved
only by going into it more deeply,
providing great pleasure and satis-
faction.

In mathematics many different
algebras use the same symbols
for different meanings, + and . vary
according to whether they are

applied to numbers, vectors,
matrices, sets, truth statements.
switching circuits or whatever.
Mathematicians deliberately intro-
duce this joyous confusion in order
that it should be resolved by com-
paring the different algebras. If this
comparison is not done, you may
as well have different symbols for
each different algebra (as in 0 -level
SET algebra which use U and n

instead, reducing the depth to
superficial levels).

If we were in the algebra of num-
bers, then given

A.B + A = A
we could deduce A.B = 0 by sub-
tracting A from both sides or by
adding -A to both sides. But in
Boolean algebra, + does not mean
number or quantity addition, and
subtraction does not exist.

If comparison is not acceptable,
the alternative is to put more depth
into the Boolean algebra: + mean-
ing "either one or other or both"
and "=" also not being straight-
forward. In the eggs and bacon
situation, the algebra should be
interpreted as "Given Bacon and
Eggs or Eggs, necessarily implies
being given Eggs." The nearest to
the number -A in Boolean algebra
is A meaning the opposite of A
(no eggs or maybe the rest of the
menu .

If is used the A.B + A = A
gives A.A.B + A.A = A.A

which gives 0 = 0
Translated this means that al-

though the study of mathematics.
or breakfasts or waitresses or man- -
agers can give 1/0 pleasure. stay-
ing in hotels always leaves one
penniless.

M. Everett.
Saltdean.

Sussex.
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The SPAR KRITE MK.2 is a full capacitive discharge electronic system.
Specifically designed to retain the points assembly -- with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker burn is
eliminated by reducing the current to about 1/50th of
norm, thus avoiding arcing. But you can still revert
to normal ignition if need be. In seconds. It points
go (very unlikely) you can get replacements
anywhere. All these advantages.

 Fitted in 15 minutes.  Up to 20% better fuel
consumption. Instant all weather starting. Cleaner
plugs - they last 5 times longer without attention.
 Faster acceleration.  Faster top speeds.
Coil and battery last longezEfficient fuel
burning with less air pollution.

The kit comprises
everything needed
Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE!

P. B. PRODUCTS LTD.
ELECTRONIC SCIENTIFIC INSTRUMENTS

57 HIGH STREET SAFFRON WALDEN ESSEX CB10 2DP ENGLAND
Telephone: Saffron Walden 22876 Telex: 817201

FREE RESIST COATED CIRCUIT BOARD
For every order placed for any of the products listed below each order will receive a piece of fibre glass circuit board approx size bin 6in coated with negative resist

DRILLING MACHINES AND DRILL KITS
Specially designed for engineers. lab workers. jewellers, engravers. sculptors, model makers and hobbyists. These powerful. low power drilling machines are capable of drilling
holes up to 3mm in diameter in any material They will DRILL. SAW. GRIND, BURR. BRUSH AND POLISH.
Reliant Drill with 3 collets, 9,000 r p m t3.88 (50p)
Reliant Drill Kit. 3 collets. 20 tools t1.34 (9ap).
Drill Stand, used horizontally or vertically for drilling. sawing. buffing, or as a miniature lathe for turning small components between centres [11.34 (97p)
MAJOR DRILL KIT for the man with everything Contains 9.000 r p m super drill. power unit. drill stand, 40 assorted tools, presentation box. normally £34 76 only (2741
1E3 221

SOLDERLESS MODULAR BREADBOARDS
These DEC breadboards are used throughout the world for making prototype and production working circuits. The patented contact allows components to be inserted over andover again without soldering
S DEC. Discrete components only Normally rl 98 only (1.32 I25p)
T DEC. Station for one integrated circuit normally C3 63 only C2.43 1391,/

U DEC A. Discrete and I C components normally C3 99 only (2.87 (40p)
Each Dec is boxed and has instructions, carriers. plifgs. coloured leads are also available

COPPER CLAD GLASS -FIBRE CIRCUIT BOARD
rim Single sided normally 85p per sq ft only 55p per sq ft (29p)
it.in Double sided normally 93p per sq ft only 60p per sq ft (30p) nyin

iyin Single sided normally Et 52 per sq ft only 75p per sq ft (3IP/
Double sided normally CI .60 per sq tt only Cop per sq It 131P)

RESIST COATED CIRCUIT BOARD
Positive or negative resist single or double sided copper clad fibre glass circuit board State which required

Size 5 64in or on or vty in 1 00mm or 1 19mm or -on paper
inch SS DS SS DS SS DS

3 . 4in 6p 7p 10p 12p Bp 9p
6 . Sin 24p 25p 46p 48P 21Ip 27p
8 10in 40p alp 78p 80p 42p 43p

12 12in 72p rip 98p MOO 74p 75p
PI ase add 8% VAT and 20p postage to all above orders.

Example positive or negative coated 4 3in 12p each VAT & post 5 Sin 25p each - VAT & post Please quote if positive or negative coated and size Ferric chloride
5 litre etched mix 0.50 (35p) Temperature controlled, air agitated etching tank (11500 (C6 961,
Please add to the sum shown in brackets after the price to cover the cost of post and VAT.

SIAIWillIE Mk II
Electronic Ignition... Better on all points

Because you keep your poi
PRICES

0

Spark,. MK II - lull capacitive discharge electronic
system - not ,ust a transistorised inductive discharge booster.

D V Kit only £10 93 incl VAT and P a P
Ready Built Unit CI3 06 incl VAT and P & P
(Both to fit all cars with coil,distribut r ignition up 'o
8 cylinders)
We can supply units for any petrol-engined vehicle (bow
motorcycle etc) with coil contact breaker ignition
Dwells on request Call in and see us fora demonstration

nts !

UOD NO
IELECTRONICS DE

(Dept PE 2) 82 Bat
Walsall WS1 3D
Please supply
Sparkrite Mk
VAT and P & P

IGN ASSOCIATES
h Street

Phone 33652

D I V Kit(s) at [10 93 each
(Will make pos or neg earth)

Sparkrite Ready Built Nag Earth Unit(si
at [13 86 each inci VAT and P A P

Sparkrite
at C13,86

NAM

AD

Ready Built Positive Earth Unites]
each inci VAT and P a p

DRESS

Ell
enclose cheque/P 0 for £

= MN = Ell
Send SAE for brochure.

MO

mg EN
W TO:

I
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PHONOSONICS
SOUND -TO -LIGHT (P.E. Apr./Aug. 71)
The ever -popular AURORA -4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with moat audio
systems and lamp intensities. A must for any Disco.
and a fascinating visual display for the home.

4 channel component set (excl. thyristors) 01.49
8 channel component set (excl. thyristors) C20.32

Power supply component set C4.78

PCB for 4 frequency channels C2 . 50

PCB for power supply and 8 lamp drivers C1.25

P.E. CCTV CAMERA
Details in List

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during
'talk -over -particularly useful for Disco work, or for
home -movie shows.
Component set. incl. PCB C2.95

P.E. GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplifier system.
specifications for which are shown in detail in our list.
together with semiconductor requirements. While stocks

'last.

Mein Amplifier:
Set of resistors. capacitors and presets
Stereo printed circuit board
PreAmplifier:
Sets of resistors. capacitors. potentiometers
and switches -

Standard Tolerance Set
Superior Tolerance Set
Stereo PC8 (as Published)

Regulated Power Supply:
Set of resistors, capacitors and preset
Printed circuit board

C5 48
C1.28

£10.57
£16.04
£2.20

use
72p

HI-FI TAPE LINK (P.E. Mar./Apr. 73)
Designed for use with reasonable quality tape decks,
this high performance pre -amp includes record. playback
and metering circuits.

Stereo component set (excl. panel meter) C22.05
Mono component set (excl. panel meter) C13.31

Power supply component set 03.72
Stereo main PCB t2.50
Stereo sub -assembly PCB alp

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in most
tape recordings.

Component set (incl. PCB) 02.30
Regulated power supply (including PCB) [3.71

PROJECT 04 (P.W. Oct. 73/Jan. 74)
Multi -system Quadraphonic Decoder.

Decoder component set
Power supply components
Printed circuit board

013.74
3.22

£2.60

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

SEMICONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprising home
constructor.

Set of resistors, capacitors, semiconductors,
potentiometers, makaswitches and PCB £8.58

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the -phasing" sound into live or recorded
music.

Component set (incl. PCB) t2.20

PHASING CONTROL UNIT (P.E. Oct. 74)
(for use with above Phasing Unit)
Component set (including PCB) £3.50

P.E. SOUND SYNTHESISER
The well -acclaimed and highly versatile Synthesiser
published in P.E. Feb. 1973 to Feb. 1974.

Component sets and printed circuit boards. List shows
full details including discounts.

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
Component set 03.41

Printed circuit board £1.10

RHYTHM GENERATOR (P.E. Mar.,Apr. 74)
Programmable for 64,000 rhythm patterns from 8 effects
circuits (high and low bongos. bass and snare drums,
long and short brushes. blocks and cymbal). and with
variable time signatures. See list for discount.

Tempo, Timing and Logic Circuit
Component set (excl. switches)
Double -sided PCB for above
Mixer, Preamp and Effects Circuits
Component set
Printed circuit board
Monitor Amplifier
Component set and PCB
Power Supply
Component set and PCB

£17.25
£230

012.70
C2.117

0.10

£5.65

ULTRASONIC TRANSMITTER -RECEIVER
A highly sensitive and long range invisible beam
detection circuit with numerous applications.

Component set with PCBs. but excluding trans-
ducers CIAO

P.E. RONDO POWER SLAVES
PCB details in List PCB details in List.

P.E. ELECTRONIC PIANO HOME INTERCOM
Details in List. Details in List

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of which
include envelope shaper, tremolo, voice operated fader,
automatic fader and frequency doubler.

Component set C5113

Printed circuit board [1.44

REVERBERATION UNIT (P.W. Nov./Dec. 72)
A high -quality unit having microphone and line Input
pre -amps, and providing full control over reverberation
level.

Component set (excl. spring unit)
Printed circuit board

t6.44
C1.40

P.E. MINISONIC
Details in list

(inc. discounts)

8W AMPLIFIER (P.W. Nov. 72)
A moderately powered amplifier of more than average
performance. (While stocks last.)

Main Amplifier
Mono component set
Stereo component set
Mono printed circuit board
ProAmplitier
Mono component set C2.50
Stereo component set
Stereo printed circuit board 01.66
Power Supply
Component set £3.60

t4.111
to 38

72p

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi -function circuits that, with the use of other external
equipment. can serve as lie detector. alphaphone,
cardiophone. etc.

Pre -Amplifier Module
Component set and PCB
Basic Output Circuits
Combined component set with PCBs. for alpha -
phone, cardiophone, frequency meter and visual
feed -back lamp driver circuits
Audio Amplifier Module
Type PC7

£3.46

C4.96

£6.50

PHOTOPRINT PROCESS CONTROL
(P.E. Jan.,Feb. 72)
For colour and B. & W. an indispensable dark -room unit
for finding exposure, controlling enlarger timing, and
stabilising mains voltage.

Component set (excl. meter)
Printed circuit board £1.110

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)

Dual-purpose dark -room unit with good accuracy.

Component set with PCB. but excluding meter t4.00

WIND AND RAIN UNIT (P.E. Oct. 73)
A manually controlled unit for producing the above -named
sounds

Component set Incl. PCB £2.40

PCB LAYOUT AND
CIRCUIT DIAGRAMS
SUPPLIED WITH ALL
PCBs DESIGNED BY
PHONOSONICS

LIST
Send S.A.E. for free list
giving fuller details of
kits. PCBs. and other
components.

P. a P.
Add 18p to all orders

VAT
Add 8°. (or current
rate if different) to

total order cost in-
cluding P 8 P

OVERSEAS
P. 8 P. will be charged at cost.
VAT does not currently apply. List
gives fuller details including kit
weights. Charge for list Eu ope
10p. other countries 20p.

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOST
KITS AND AS PART OF
LIST

Semiconductors

AC128
AC176
BC107
BC108
BC109
BC147
BC148
BC149
BC157
BC151I
BC159
BC182L
BC1(44
BC204
BC209C
BC212L
BC213
13C478
EICY71
8E178

20p
20p
13p
13p
13p
12p
12p
12p
13p
13p
13p
12p
ltp
14p
I4p
15p
15p
20p
22p
40p

BEY50
BFY51
BEYS2
BSY9SA

MJE2 55
MJE3055
NKT0033
0C28
0071
0072
0084
ORP12
ZTX107
ZTX503
ZTX531
25706
214914
2N1304
2N2219
2142905
2N2907
2143054

22p
22p
24p
22p

110p
75p

112p
60p
lap
lap Diodes

253702
2143703
253704
2143819
2N3823E
2144060
2144871
255245
255777

2Sp 1N914
60p 154001
lap 1N4002
1Sp 1N4004
23p 1144005
13p 1144007

220 0A91
22p 0A200
are OA=
270 IGP7
ttp 1S.250

549 ZU

12p
120
ltp
35p
39p
12p
sap
51p
45p

4p
tp
7p
Op

01,
lep
7p
Sp
ep

12p
lip
700

Integrated Circuits
709 8 -pin DIL
709 TOh
723 TO5
741 8 -pin OIL
747 14 -pin OIL
748 TO5
748 8 -pin OIL
748 14 -pin OIL
7400
7402
7410
7420
7447
7473
7489
P7815 70220
CA3046
MFC6040
PA263
SO340214

4141p

404
/Sp
asp

115p
Sip

139
20p
20p
20p
20p

175p
44p

42559
250p

9SP
119p
1139p

Zonars
3 3V 400rnW 12p
3 9V 400rnW 1517
47V 1W !Sp
5 IV 400,11W 15p
5 6V 400mW 15p
5 6V 1 3W 20p
6 2V 400rnW 15p
9 IV 400mW 15p
11V 1W 25p
12V 400mW lfp
12V 13W 20p
18V 400mW 15p
18V 1W 20p
20V 400rnW 15p
20V 1 3W 23p
27V 400mW 15p

ThyristOrS
IA 400V 75p

Electrolytic Capacitors (yFIV)

0 47 63V Bp
1 063V
1 5 63V 6p
2 263V fp
4 763 Op
6 6 40 60
10 25 te
0.63 by
5 40 So

22.10 op
22 25 17
33,6 3 by
33 16 Sp
33 40
33 50 ::
47 10 OP
4725 6p
47 40 6p

47.63
100.4
100,10
100,25
100,40
100:83
150 16
150 63
220:10
220 16
220.25
220 40
220 63
330 la
km/ 3
470,10
41025

7p 470.40 20p
Sp 500,64 Mp
Op 680,8 3 lap
Op 680 25 20p
ip 680 40 sip

13p 1000.10 14p
Op 1000 16 2ip

13p 1000,25 30p
Op 1000,40 54p
/p 2200,25 450

ilp 2200 40 039
lap 2800 100 300p
21p 3300 63 133p
ip 3300 100 soap
Op 4700,16 Op
129 4700.25 75p

4700 40 asp

Poly, for
(uF)

01

015
022
033
047
068

2215

33
47
08

2

3ip317

3iP
33p

10

Sip
10

OP7p

11p
14p
24p

Tantalum
(oFIV)
0135
0 22 35

0 47 35

0.35

5 35

2 35

7 35

0 16

0 25

5.6 3

2 16

7 6 3

7 16V
00 3

12p
12p
12p
12p
1110

12p
12p
12p
lap
16p
16p
16p
25p
16p

PRICES ARE CORRECT AT TIME OF
PRESS. E. a 0.E. DELIVERIES
SUBJECT TO AVAILABILITY.

PHONOSONICS, DEPT. PE33, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY DON'T FORGET VAT!

Practical Electronics March 1975
251



TRANSISTORS TESTED S.C.Rs LOGIC I.C.s BONANZA
50 PIV 3A TO -66 CASE 015 TypE i MILLION CAPACITORSAC107 0.16 BC159 13 CII1E 1.55 T6217

V405A
0-30

0-25

100 PIV 3A TO -66 CASE 025
200 Ply TO

MC930 0.15 MC916 0.14 WE CANNOT NAME THE WELLKNOWN MAKER DUETOTHE LOWAC126 0.13 BC171 -16 CV541I 1.21
010-50

3A -66 CASE 049
ADO

MC932 0.15 mcsie 045 PRICE THEY ARE OF THE VERY LATEST DESIGN AND TYPEAC127 0.13 BC172 -16 CV7464 1.10
Y25

0,40 PIV 3A TO -66 CASE 040 MC933 0.15 MC962 015 100 MIXED VALUES AND TYPES VALUED AT OVER C5 YOURSAC128 0.12 BC173 -16 CV7594 0-25
2116

0.10
045

600 Ply 3A TO -66 CASE 0-54 MC941 0.16 MC9093 0,40 FOR ONLY CI 50 NO MORE TO PAY (WHAT A BARGAIN/AC138

AC141
0.20
0.20

BC184
BC208

11 CV7648 0.31
12 008762 0.40 ZTX107 0 12

800 Ply 3A T0-66 CASE 0:60 MC945 0:30 MC9097 0,40 Electrolytics 6 8uF at 40V. 1000 at 63V. 6804F at 16V. etc.
AC142 0.20 BC209 13 MDS33 0.31 ZTX302 0.17 Polyester 1500pF at 400V. 0 0015 F at 400V 0 0068pF at 400V

210502 0.17
ZENER DIODES Miniature Metallized Film 0 22n at 250V. 47nF at 2500 etcAC153 0:22 BC212L 14 ME4102 0.12

20106 0-21
CV7204 11V STUD TYPE 0,60 Ceramic Plata 82pF at 100V. 22000pF at 40V 4700pF at 40V etcAC176

AC176

AC128

0-15

MP

0.25

BC301

BC336

80337

30 NKT162 0.26
15 507164 015 26306

15 NKT212 1)40 203450
0:44
0-18

74 SERIES I.C.s

5N741 0.45 SN7100 0 18

etc etc etc etc etc etc etc etc etc
THYRISTOR BT 109
CON BRI 'AC178 0.25 BC211 21 NKT221 0-17 2G402 0.20 SN7100 018 507405 0.11 SPECIAL OFFER I.C.s SPECIAL OFFERACY17 0-28 00131 40 NKT224 0.15 2N526 0.46
OPTOELECTRONICS

SN7101 0,11 197406 0.39
BULK PURCHASE BRAND NEW BULK PURCHASE BRAND NEWACY19

ACY10
0-22

022
BD132

00131
-40 NKT270 0.10 2N697

MP NKT278 0.15 2N7I5

0-15

0-35 O RP 12 0.41 OCP 71 0:48
S1,17402 0,18 SN7490 n 0.74

14 FIN DECADE COUNTER SN 7490
1 FOR ONLY 01 -10

BC 337 TRANSISTORS 9P14 TO 84
case 20 FOR (1-00ACY21 042 80132 -75 0C22 1-50 25726 0 25

JET. SUPER BARGAIN PACKSAD161 0:38 80139 -60 0028 0.50 25753 0.55

SPECIAL OFFER SPECIAL OFFER DIODES
AD162 0.31 130110 60 0035 0.41 2141304 0,19 No Oty Contents Price
AD161 MP BF167 :24 OCX 0-55 291305 019

J1 1 Pre -amp component kit plus data 0-55 RESISTORS I54148 BRAND NEW
AD162 0.75 EIF194 ,12 0045 0:14 251309 045 J2 3 Translators AF115 new and marked 0-55 CARBON FILM CR 25 TYPE 1m2 40 FOR ONLY C1:00
AF115 0:25 BF196 15 0070 1.11 2141754 0-20

J3 10 Transistors Y25 new and marked 0 55 2m2 10% 10 120 47057 5% etcAF116 0.26 BF197

BF174

16 0071 0-11 252484

2929X
0:30
0.14

.14 4 Transistors 2N726 new and marked 0:55 etc etc SPECIAL OFFER 1.0 117AF178

ASY52
0,50

0-22 BFX29

39 0072 1.15
30 0081 1.17 253055 0.50

J5 8 Zener diodes top hat type 75 volt 0:55
J6 75 Diodes mixed new and marked 0:55

200 MIXED FOR ONLY (1-00 7CA2700 ONLY 03-00
BC107 0.09 13FX85 33 00201 0.30 2N3701 0:12: J7 50 Metres con(wire mixed colours 0:55

MAINS TRANSFORMER 140V INPUT 12V 13A 25V 1 to 30V 1 5A
BC108 0.09 EIFY50 20 004450 0.25 2N3703 0:12 A 25 Metres convire. 4 metres solder 0.55
BC109 0.09 BFY51 10 SGS16920 0.15 253704 0.14 J9 100 Resistors hi stab }W mixed values 0.55 C CORE £2.50 P 8 P 25p.
BC142 0.30 8FY52 20 SGS26942 0.14 253710 0'10 J10 100 Resistors hi stab i.W mixed values 0:55 PAPST TAPE MOTOR 2200 50Hz (2.50 P & P 25p.BC143 0:30 EIFY81 65 SGS26949 0.15 253711 elf(

.111 45 so inches approx. copper clad verObOard 0:55 AMPLIFIER 9V 500MW 0.15p. P 8 P 5p.BC/47 0:10 BSY38 20 SGS27022 1.11 2013213 In J12 250 Resistors mixed values 0:55 P. A. R. BISTABLE RELAY LATCHING 24V DC4 CA CONTACTS
BC148 0,10 BSY39 20 SU203 015 2144047 0-25 J13 100 Polystyrene capacitors 10pF to 300pF 0,55 065p.
BC149 0.10 BSY40 31 70100 0.75 21322 0.46 J14 100 Capacitors miniature mixed values 5.55 RELAY KEYSWITCH 21V 1 POLE 2 WAY NEW AND BOXED 0.55p.
8C157 0:11 BSY41 31 7iS9OM 0.33 20711 0.46 J15 5 Terminal blocks 12 way brand new 0.55 RELAY T.M.C. MINIATURE 3,300 ohms 2 POLE 4 WAY 0.55p.
BC158 OM C111 50 7:591m 0-33 21745 0.46 J16 4 Toggle switches assorted 0.55 TELEPHONE DIALS BRAND NEW 01.00 EACH P. 8 P. FREE.

J17 10 Switches 5 push to make off.on 0.55 ELECTROLYTICS 0 luF 250V Op. 25oF 500 Op. 40uF 16V 4p.
J18 12 Standard crocodile clips 0.55
..119 12 Screwdrivers 5 inches in length 0.55

16.16uF 500V CAN TYPE 35p. 32.320E 450V CAN 1 YPE 35p.
CAPACITORS 0 047oF 40051p. 125010V 7p. 1004F 10V Op.DIODES OA202 0.01 94003 0.05 J20 1 Pack nuts and bolts. solder tags. Mc.. etc 0.55 FREE OFFER ONE .1 PACK OF YOUR OWN CHOICE WITH ALLAA "9 0-06 80100 .16 I434A 0.01 94004 006

.121 2 Solenoids 24 volt pull ex -new equipment 0.55 ORDERS VALUED AT C5 00 AND OVER..: AALL9 Oil 130127 .16 9102 0:10 N1005 0-01 J22 20 Volume controls mixed lie and log 0'55 PLEASE ADD 10% TO ALL TOTAL ORDERS FOR POST ANDAAZ15 0,11 13Y161 -55 N252 0.10 N1006 0.01 J23 75 Syrerubber grommets mixed sizes 0.55 PACKAGE.6420 0 10 134538 300 4 N98413 0,10 N4007 0 09 J24 1 Component board full BC107-8-9. etc 0.55BA,'
BA'12

0.20

0-29

BY213

52095
X
15

N1124 0-10
143064 0.12

N4151

94148

0-06

0 04
J25 20 Screw on rubber feet 6 inch dia. approx 0.55
J26 1 Pack marker sleeve mixed rod 0.55

MAIL ORDER DEPT. ONLY
BAY31 0-15 0A81 OA 54001 0-05 54244 001 J27 5 Lengths of ferrite rod 0.55 (Callers by appointment)BA'4 0-16 00200 07 144002 0.05 53036A 0. 15 J28 20 Tag strips assorted lengths 0:55

J29 1 Micro switches brand new 0:55 J.E.T. ELECTRONICS
J30 2 Sets of 5 bank push switches flew 0.55
J31 20 Pre-set pots lin and log mixed 0.55 90a Mawney Road. Romford, Essex RM7 7DAZENER DIODES BIY91 012 STUD TYPE 3 00

400mW 2-330 all 0.07 each 02Y91 C33R STUD TYPE 3 00 J32 10 Capacitors can type mixed 0,55 Telephone: Romford 61486
1W 1 5 2-33V all 0 16 each 13ZY91 C43 STUD TYPE 3 00 J33 50 Ceramic plate capacitors meted 0:55 SPECIAL OFFERS ARE AVAILABLE ONLY WHILE STOCK LASTS

PC ETCHING KIT
Contains lib ferric chloride, 100 sq
ins copper clad board, DALO etch
resist pen, abrasive cleaner, dish
for etching and instructions. 13.30.

plus PC boards with transistors and
diodes. Also loads of odds and ends.
Contents always changing as new
goods come in. Amazing value at
L2.30. i i ..........,_D mm t

RESISTORS and CAPACITORS COMPUTER PANELS
500 asstd. resistors LI-40. 2500 L5.
15 different trimmers, air -spaced and
compression up to 1250pF LI.

Always thousands in stock, all sizes,
shapes and prices from Sp. 316
assorted L1.40, 716 L2.65, 56Ib LIS. range of light

'tli....,..!,
,-...,

VEROBOARD
12 high quality panels with power
transistors, IC's, trimpots etc L.2.50. .1.71

atI 00 sq ins assorted sizes and pitches,
about 8 bits Ll 10.

Pack containing about 500 compon-
ents including at least 50 transistors

dimmers and lighting 4

8 PIN DIL 741's
FULL SPEC. OF COURSE

95p. Pack of boards with 50 14 pin
OIL DTL IC's LI.

TRANSFORMERS
Ali mains primary, 6-0-6V 4- 100mA
85 p10mA V

53 ; 11060mAV0 w;t29V t2V

control systems

ted is the popular
PMSO1000 module. A 1000W

--x.: ....,....

, I IA L2; 24-0-24V @2 500mA LI-BS; professional quality dimmer.10+ 26p 75+73p 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, linear operation, Interference
30V IA IA LI.45; The following are
ex -equip: 224-0-22}3/ A IA L2; I 2Ve

suppressed, 60mm slider range,
12100+21p 250+20p 01 ISA 0.50; iv ,e 5A L3; 55V rr size x 5 x 4cm. Ideal for low cost

5A LI. stage and disco lighting. Used by

-'

FERRIC CHLORIDE
Anhydrous technical quality in 1lb M ULTI METERS schools, theatres. studio, etc. Complete

with scale plate, fixing screws and full *double sealed packs. Ilb 130p, 31b
11.65, 1016 L4.45,10016 L35.

LTIOI ;0-10-50-250-1000V AC S. DC,
0-1-100mA DC, 0-150K Only
5360.1712; 20,000 n , V, 0-5-25-50-

instructions. 07.25 inc. VAT and P. & P.
Illustrated is the DD61 dimmer system.

P.O. AMPLIFIER UNIT 250-500-2500V DC, 0-10-50-100.500- Contains: six 1000W slider dimmers type P01000.
Contained in steel case 53 .. 5 .35' 1000V AC, 0.50µA-2.5-250mA, six outlet sockets. a master control and a mains on
are 2 % GETI 16 transistors on heat 0-60k-600, -20 to +22dB. Pro- off switch. Size 59 x 22 x 12cm. A complete. systemsinks, 3 pot cores, 2 30V zeners,
4 audio transformers, 1% R's & C's.

tected meter movement L6.20.
Computer equipment: Ampex TM2 in one unit for stage or disco lighting, etc. Other systems

With circuit LI. 8 track .1." tape decks 127 (Callers available with 1000W or 2000W dimmers with 2 -preset
SEMICONDUCTORS only). Also paper tape punches,

readers, etc.
and master controls.

The Dimmit range includes standard wall mounting models forAll new full spec devices; ACI27
CI28 AC176 AC177 AI87 AC188 POWER SUPPLIES home and office, etc. Professional modules for Industrial heating

all 20p; BCI07, (I, 9 10p; GI01. Contains mains transformer, applications, etc. Rotary and slider control versions. Ratings: 1000W
723C 75p; 74IC 35p; I N914 4p; 2A thermal cut-out and bridge rem 2000W: 3000W: 1100 and 2400.
1N4001 6p; 1N4004 Bp; I N4007 Will give 1.7-10-5V output with 1 Model SL800 sound to light converter. Modulates the light in time
12p; 800V liA, 10p; 400mW zeners extra capacitors (provided) L1.20. with sound. Built in microphone. Just place unit near any sound source10p; 400V 6A triac LI. 0102. These are stabilized power

supplies giving 70 ii -S hanging -radio, hi-fi, TV, human voice, etc. No connections to speaker required.
7Ib BARGAIN PARCELS Voltage can be altered by chaning simple wiring -similar to dimmer. Rating 800W. Complete with

Hundreds of new components- zener. Not working, but only minor full instructions.
pots, resistors, capacitors, switches. faults ti. For full information on all modules and lighting control systems
All prices include VAT and postage. SAE list, enquiries. send 15p for our illustrated catalogue and price list. Personal callers
Computers, equipment and components always wanted for cash. welcome, visit our showroom for a demonstration of any of the

GREENWELD ELECTRONICS (PE3)
modules or systems.

Head office, mail-order dept. Wholesale/Retail shop: 51 SHIRLEY PARK YOUNG ELECTRONICS LTD.RD.. SOUTHAMPTON 501 4FX. TI. (0703) 772501. Also callers
elcome at 21 Deptford Broadway SEB, Tel. 01-692 2009 and 38 Lower

Addiscombe Rd., Croydon. Tel. 01-688 2950. 184 Royal Colleg ee Street, London NW1 9NN. Tel. 01-267 0201
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.

5 Silicon transistors
plus 2 power out -put
transistorsin push-pull.
Full wave rectifica-
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 12Hz. 30KHz

r. 3db. Fully integrated
pre -amplifier stage with

separate Volume, Baas boost and
Treble cut controls. Suitable for 8.15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3' high x 8' wide x 71' deep.
AC 200/250V. PRICE 51240. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.Using
heavy duty
fully Isola-
ted mains

er with full
transform

wave recti-
f c a t on
giving ade-q u a t e

eglIgible hum.
Valve line -up: -2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speaker.. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11'w x 4'd. Overall height including valves 5'. Ready
built and tested to a high standard.111045. P. & P. 50p!
POWER SUPPLY UNIT 200/240v. A.O. input. tour
switched fully smoothed D.C. outputs giving 6v. and
75v. and 9v. and 12v. at 1 amp on lead.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 8' X 31' x 25'.
Suitable for Transistor Radios, Tape Recorders, Ampli.
tiers etc.
built andetc.

Ready
tested. Price 15.20. P. & P. 35p.

VYNAIR A REXENE SPEAKERS & CABINET FABRICS
app. 541n. wide. Our price 2110 yd. length. P. & P. 15p
per yd. (min. 1.yd.). S.A.E. for samples.

HARVERSON SUPER MONO AMPLIFIER
A super quality grain amplifier using a double wound fully
solated mains transf ormer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
x 3in. deep x bin. high overall. AC mains 200/240v.

Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. & P. 40p. BARGAIN PRICE L41.20
FEW ONLY. High grade mains transformer with grain
orientated lamination. Primary 200/240. Secondary
18.5 volts at 0.6 amps and 4.6.volts at 0.3 amps. Size
2in. long x 21in. wide x 21n. deep overall. 4116 plus
25p P. & P.
BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps fulls wave. Size 31n. long x 31in. wide x 31n.
deep. Price 11210. P. & P. 40p.
MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Sec. 9-0-9 at 500 mA. 5115. P. & P. 25p.
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 1140. P. & P. 26p.
Pd. 200/240v. Sec. 10-0-10 at 2 amp. 1E00. P. & P. 35p.

,VOLT RELAY. 100 mia single pole normally closed
2 for SOp. P. & P. 15p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz-25KHz. Gain 26dB. Solid encap-
sulation size If" x x r. Brand new complete
with instructions. Price 1110. P. & P. 15p.

/TDDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and borne constructors. Includin
many 1000's of British. U.B.A. European and Japanes
transistors. ONLY 40p. Post 5p.

Reference Encyclopedias for Electronic Engineers and
Designers, covering between them transistor character
Istic, diode and transistor equivalents. Many thousands
of up to date European types listed.
Diode Equivalents 90p. Trandstor Equivalents 21.
Transistor Characteristics 01-30. POST FREE
All three together W.

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias D. Post Free.
8 pole 3 way 2 bank low lose Yaxley type switches 11'
sections. Standard spindle. 2 switches Hp + 10p P. & P.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. I.E.D. for stereo beacon Indicator. Nom-
inal output of tuner 100mV. Approximate size 121in wide
X Bin deep by 21in high. Supplied ready built, fully

tested and fully guaranteed (not available in kit form).
Price £23.00. Post and Packing 50p.
STEREO -DECODER SIZE 2" x 3"x f"
Ready built. Pre -aligned and tested. -
Sens. 20.560mV for 9-16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner. (=
Stereo beacon light can be fitted if 1= -required. Full details and in-
structions (inclusive of hints and tips) !J.( 63'
supplied. 26 plus 10p P. & P. vp-1
Stereo beacon light if required 40p
extra.
LATEST HI SENSITIVITY BSI -DIRECTIONAL SLIM -
LINE CONDENSER MICROPHONE as used by many
professionals. Very low acoustic feedback. Available Hi
impedance or low impedance. State which required.
41810. P. & P. 26p.

LATEST ACOS GP91/111C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
2146. P. & P. 15p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 11.76. P. & P P. UP.
BONOTONE STAIN COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY 48-87. P. & P. 10p. Also available filed with twin
Diamond T/O stylus for Stereo LP. 2140. P. & P. 15p.
LATEST ROSETTE T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 11.60. P. & P. 15p.
LATEST ROSETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only 51.47. P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin wide x Sin deep x 6in high. Ready
built and tested. PRICE 09.50. P. & P. 50p.
ALSO AVAILABLE mounted on board with outp, t
transformer and speaker. PRICE 46-70. P. & P. 60p.

HI-FI LOUDSPEAKER SYSTEM Mk1 I
Beautifully made simulated teak finish enclosure now
with most attractive slatted front. Size 169' high x
101' wide X 9' deep. Fitted with E.M.I. Ceramic
Magnet IV x r bass unit, H.F. tweeter unit and
crossover (approx). AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 18 ohm impedance (state which).

OUR PRICE £9.50 each. Carr. 90p.
Cabinet Available Separately 2510. Carr. 90p.
Also available in 8 ohms with EMI 13' x 8' base
speaker with parasitic tweeter 28-00. Carr. 75p.

LOUDSPEAKER BARGAINS
5in.3 ohm 11-26, P. te P.15p. 7 x 4in. 3 ohm 21.40, P. & P
20p. 10 X Bin. 3 or 15 ohm 1,2-10, P. & P. 30p. E.M.I
8 x Sin. 3 ohm with high flux magnet 21.70, P. & P. 20p
E.M.I. 135 x Bin. with high flux ceramic magnet with
parasitic tweeter 3. 8 or 15 ohm 18.60, P. & P. 30p
E.M.I. 13 x 8in 3, 8 or 15 ohm with Inbuilt tweeter and
crossover network 24416, P. & P. 30p.
E.M.I. tweeter. Approx. 21'. Available 3 or 8 or 16 ohms,
2116 + 20p, P. & P.
BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with Influx ceramic ferrobar magnet
assembly 27.60. Guitar models: 25w. 17-110. 35w. 66-110.
P & P. 45p.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Eire 111' x 1415' x IA. deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 4011.-20kHz. Can be mounted on cellings,walls,
doors, under tables, etc., and used with or without baffle.
Send S.A.E. for details. Only 111-00 each. P. & P. 34p.
NOW ALSO AVAILABLE Sin. 10W ems 20W peak
40Hz-20,000Hz. Overall depth lin. Ideal for Hi-Fi or
for use in cars. 44118. P. & P. 25p.

SPECIAL BARGAIN OFFER:
Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 211.00 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really drat -class HI-FI Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting In even lower noise
level with improved sensitivity. Integrated pre -amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -Instructions included.
Output stage for any speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component Identification clearly marked, smart brushed
anodised aluminium front panel with matching knob.,
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 specifications: Power
output: 14 watts r.m.s. per channel Into 5 ohms. Fre-
quency response ± 3dB 12-30,000 Hz Sensitivity: better
than 80mV into imn. Full power bandwidth: ± 3dB
12-15,000 Hz. Baas, boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18rIB over
main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12'w. x 8'd. x 21-h.
Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.
AMPLIFIER KIT .. 212.90 P. & P. 20p
(Magnetic input components 3.3p extra)
POWER PACK KIT .. 2412 P. & P. 40p
CABINET

'

.. 19.82 P. & P. 40p
(Post Free if all units purchased at same time)

Full after sales service
Also available ready built and tested 128-08. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, etc.)
and will then provide mixing and fading facilities for med-
ium powered Hi.Fi Discotheque use, etc.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
of time of press. Subject to
alteration without notice

8 -VALVE AUDIO
AMPLIFIER HA84 ME
Designed for HI -Fl reproduc-
tion of records. A.C. Mains
operatic', Ready built on
plated svy gauge metal

71'w. X 4'd. x
Orb. a rporates ECC83.
EL84, .:80 valves. Heavy0 duty, double wound mains
transformer and output trans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lilt and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 44.60. P. & P. 45p.
ESL "FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 111-110.
P. k P. 45p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 0 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84., ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
15p X SAE (Free with parts). All parts sold separately.
ONLY 51016. P. & P. 60p. Also available ready built and
tested 1114.00. P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable Seldom ear-
muffs. Wired and fitted with standard stereo lin jack
plug Frequency response 30-15,000Hz. Matching
Impedance 8-16 ohms. Easily converted for Mono.
PRICE 1:960. P. & P. 25p.

PRICES INCLUDE VAT

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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THE NEW NELSON -JONES FM TUNER
ills Mil 111111

PUSH-BUTTON VARICAP DIODE
TUNING (6 Position)

(`WW' JUNE '73)
Exclusive Designer Approved Kits

What are the important features to look for in an FM tuner kit? Naturally it must have an attractive appearance when built, but it must also embody thelatest and best in circuit design such as:-
MOSFET front end for excellent cross modulation performance and low noise. PHASE LOCKED Stereo decoder with Stereo mute, see below1 GANG tuning for high selectivity. LED fine tuning indicators.
VARICAP tuning diodes in back to back configuration for low distortion. PUSH BUTTON tuning (with AFC disable) over the FM band (88-104)CERAMIC filters for defined IF response. IC STABILISED and S/C protected power supply.
INTEGRATED circuit IF amplifiers for reliability and excellent limiting/AM rejection. CABINET double veneered against warp.
The Nelson -Jones Tuner has all of these features and many more, and more Importan ly the design is fully proven not just witha few prototypes but with many
thousands of working tuners spread across the world.

Typ. Speen: 20 dB quieting 0.75uV. Image rejection -70dB.I.F. Rejection -85 dB.

Basic tuner module prices start as low as £12.31, with complete kits starting at £2695 (mono)
+ P.P. 65p, and of course all components are available separately.
Our low cost alignment service is available to customers without access to a signal generator.
Please send large SAE for our latest price lists which details all of the many options and
special low prices for complete kits. All our other products remain available.
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest
distortion P.L. decoder available. THD typically 0-05% (at Nelson -Jones Tuner 0/P level)!
Supplied complete with Red LED.
Price £7.02 when bought with a complete N -J tuner kit or £028 if bought separately (P.P. 21 p).
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are available for this
purpose.

TEXAN AMPLIFIER. We have designed the tuner case and metalwork to match the Texan
amplifier (see photograph). Complete designer approved Texan kits are available at £3070
plus P.P. 65p including Teak Sleeve.

NEW LOW COST STEREO TUNER Available as basic or complete kits
Basic stereo tuner £15 post tree.
Basic mono tuner £12 post tree.
6 position push button units with
integral pots £2.92.

TYP. SPECIFICATION
2/xV for 30dB SIN
Image rejection 40dB
IF rejection 65dB

No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC amplifier.
Push button tuning (6 position) with Interstation Mute, restricted range AFC, single LED
tuning indicator, phase locked IC decoder, and complete metalwork and veneered cabinet.
Complete with IC regulated PSU and full assembly instructions. (Mechanically Identical to
N -J Tuner.)

PRICE Complete stereo kit £28.42
Complete mono kit £2419

VAT at 8% is included in all prices P. & P. 65p

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone Swadlincote (028387) 5432 Telex 377106
AcAt\ess

FAST SERVICE.

111F Ili [111 11
58-60 GROVE

1!151E)!-11-11

SEND C.W.O. ADD VAT TO ALL PRICES IN U.K. PAP 1SP, EUROPE 25P.OVERSEAS 65P,

MONEY BACK IF NOT SATISFIED.
LARGE STOCKS. LOW PRICES.
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERS WELCOME.

CATALOGUE/LIST FREE SEND S.A.E.

Digital Displays 411111°

MINITRON 3015F
0-9DP 11.15 ea

LED 0.3" digit
0-9DP 11.49 ea

JUMBO LED 0.6"
0-9DP 12.25 ea

LIQUID CRYSTAL
6 digit 118

ILEDI 14P.
MINI PIN SOURCE OR RED DIFFUSE
LEDS.209 STYLE.NO CLIP. 14P ea

TIL209 RED LED & CLIP 17P ea

BIG 1" RED LED & CLIP 18P ea

ORANGE & GREEN LEDS:
MINI 25P ea.BIG & CLIP 33P ea

INFRA RED LED 11.255777 33P.
P512 PHOTO IC/amp/switch 11.

01611-fil CLOCI-11
MOS INTEGRATED CIRCUITS.
2451224 4 DIGIT CLOCK supplied
,ith 14pin socket 4 data 14.25

'105311/14 6 DIGIT CLOCK with
28 pin socket & data 17.50

;/DIGIT DVM AY53500 17.50
MC1303 11.20 '::.DIGIT COUNTER/DRIVER 17.50
MC1306 49p

CASSETTE 14C1310 & LED 12.69
MC1312 SQamp 12.50

mechanics1 2'50MC1330MC1339
69p
fl

C1350 55p
MC1351 71p

2s used in imported types MC1352 71p
costing 1100.0nly requires 1401357 11
a case & electronics.Heads MC1358 11
supplied. Send for data 15p. AC1375 11.?5

702
703
709
709
710
720
723
741

741
741
747
748

OC's Sembconducitors
OPA 69p
RF/IF 28p
T099 21p
DIL 14 29p
DIL 14 .36p

Radio 11.39
Regulator67p
1099 29p
DIL8 31p
DIL14 31p
Dual 741 89p
DIL 8 36p

SILRLO CASSIAIL MECHANISM.

1505 IC A/D
Converter 17

7805 IA5V 11.59
7808 1A8V 11.69
7812 1Al2V 11.69
7815 1A15V 11.69
76009 IW AF 75p
76013 6W AF11.39
8038 Sig Gen 13

CA3046 69p
LM301 OPA 49p
LM307 OPA 49p
15308 HiBoPa 95p
L143091 Reg.12.29
15371 RF/1F 12
LM3725 AF/IF 12
LM373 13
LM377 2x211 12.69
LM380 2W AF 99p
LM381)2xpre.12
LM382)amp 12
LM3900 4x0PA 69pl

7400 etc :Wes 16p
7413 schmitt 31p
7447 driver 11.09
7470/72 32p
7473/74/76 39p
7475 48p
7490 Counter 63p
7492 Counter 69p
74121 mono 45p
74141 driver 83p

Full range in Cat..

MFC4000 15 AF 35p
MFC4060 54p
MFC6030 52p
MFC6040 90p
MFC8010 11.10
MFC8040 11

NE531 35V/us 12
NE536 FET OPA/2
NE540 Driver 11
NE546 AM RxI1.50
NE550 2v ref 79p

SPECIAL OFFERS

741 29p MFC4000 35p
555 67p 25414 11.09

BC107,BC108,BC109 9p ea
253055 39p Three for 11
115W/T03 or 900 plastic
253819E 16p 253053 17p
BFY50/51/52/53 all 18p
1A50Vrect 4p ea 15914 4p

NE555 TIMER 67p Price each:-
AC127/128 16p
AC187/188 19p
AD161/162 35p
BC107/8/9 9p
BC132/4/7 18p
8C147/8/9 10p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/411p
BC212/3/4.12p
.A or L
BCY70/1/2 15p
BD131/2 39p
BFY50/1/2 18p
BFY53 17p
BSX20 12p
MJE2955 95p
MJE3055 62p
MPU131put 49p

,1411 TT 0591 8p
T1P29A 48p
TIP30A 57p
TIP31A 6Ip
TIP32A 73p
TIP41A 78p
TIP42A 89p

BZY88 400mW
ZENERS 9p

BRIDGE RECT
IA 50V 20p

GAS SENSOR 12
GAS " KIT 15

NE556 Dual°11.30
NE560 PLL 13.15
NE561 PLL 13.15
NE562 PLL 13.19
NE565 PLL 12.69
NE566 Gen 12.49
NE567 code 12.69
SN72709 709 29p
SN72741 741 51p
SN72748 748 16p
5576131 11.20
SN76660 FMIF 11
SN76611 IF 11.25
TAD loo & IF 12

25400E 13
25402T 11.75
Z5403 Servo12.50

25414 AM Rxf1.09

TIP2955 90p
TIP3055 55p
TIS43 UJT'25p
154001 4p
154004 6p
154148/914 4p
25697 13p
25706/8 10p
2N2646 49p
252904/5 20p
252926royg 9p
253053 17p
253055 39p
253614 49p
253702/3 9p
253704/5 10p
253706/7 9P
213708/9 8p
253710/11 9p

253563/64 16p
253566/67 16p
253638 16p
253641/2 16p
253819E 16p
253832E 17p
253904/6 14p
254249 16p

TAG 1/400 55P
C107D1 SCR
4A/400V 55p

SC146D TRIAC
10A 400V 75p

vero
VERO P1NSx36 25p.

*ittLCW Piet

COPPER CLAD VEROBOARD
2105" 24.21x3I° 24p.3;,,,.;' 2

3Ix5" 29p.3Ix17" 11.50
DIL IC's BOARDS 6x4I" 11.50
24 way edge connector 60p
36way 90p. PLAIN 31"217 11
FACE CUTTER 43p. FEC ETCHANT

P.

114111053eneep
PRINTED CIRCUIT BOARD KIT 11.69
COPPER BOARD 6x4" 40p.
DESOLDER BRAID reel 59p

H EATS INKS
5f/T05 & 18f/T018 5p ea.
TV4 12p.TV3/T03 16p.4YI/T03 29p.

CAPACITORS
22pf to Olaf 4p ea.ELECTROLYTIC
25V 2/10/50/100uf 6p.1000uf 20p
PRESETS VERT:5p.RESISTORS51 lip

POTS ABor EGIN
ROTARY:12p.SWITCH 13p.DUAL 38p.

SLIDERS:SINGLE 26p.DOUBLE 48p.

SWITCHES:SPST 18p.DPDT 25p.
MINI I":SPST 39p.PUSH 39p.

BENCH POWER SUPPLY 3-12V 15.

DIN PLUGS all 13P ea.Sockets 9p
TRANSFORMERS lA 6/12V 11.34
BHA 0002 MODULE 15WATT AMP 15
EA1000 40 AF MODULE 12.49
85/12V FLUORESCENT LIGHT 13.

PROFESSIONAL
GOLD PLATED
& GREY NYLON.
8,14 or 16 PIN
ONLY 15p each.
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CUSTOM CABINETS
331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

SPEAKER CABINETS IN
KIT FORM REPRESENT HUGE SAVINGS

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown)
Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very short time !
Kits are available in all specifications and all the kits contain everything you need as follows :-

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout

2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE & TYPE LIST
Type Size Price manufactured Kit price

2 x 12" (illustrated above) 36" x 18" x 13" x 1 £21. 45 £13.75

4 x 12" (illustrated above) 31" x 31" x 13" x I £26.95 £19.25

4 x 12" P.A. Column 48" x 27" x 13" x I £33.00 £23.65

1 x18" 31" x 31" x 13" x 1 £26.95 £19.25

1 x 15"" with two top horn cutouts 36"" x 20" x 13"" x a £23.10 £14.85

SPECIAL ANNOUNCEMENT
Owing to difficulties in obtaining raw materials and labour we apologise for any inconvenience

to our customers.

* 100w RMS slave amp for Disco
* 100w RMS continuous sine wave

output
* Short and open circuit protection
* Built to highest industrial spec.
* Price £4200 complete

4

* Stereo studio disco mixer
Full PFL and Monitor facilities

* As used by John Peel, Mark Wesley,
Paul Burnett, DLT, Dave Christian,
Tony Prince

* Price £120.00

caused

ERC 100w power amplifier
* Electrolytic capacitors and second

generation ICs
* Fully protected against short or open

circuit
 Less than 0.1% distortion at all powers
* Rise time 4m uS-stability-

Unconditional Price £66.50

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

Disco imp projector 150 watt tungsten
unbeatable price
Includes liquid wheel and postage
Normally sold between E24--£27.50

OUR PRICE £19.75

TRADE AND EXPORT ENQUIRIES WELCOME
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12in LONG PERSISTENCE CRT. Full
spec Price D.50 to include V.A.T.and
Carriage

ORATICULES 12cm x 14cm high quality
plastic 15p each. P. 8 P. 5p. DELIVERED TO YOUR DOOR, Icwt of

Electronic Scrap chassis. boards.
etc. No rubbish. FOR ONLY 34.

etc. -No 2 boards the same. No short
leaded transistor computer boards.
31.75, post paid.
BEEHIVE TRIMMER 3/30 BrandMAKE YOUR SINGLE BEAM SCOPE

INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY 1.525, P. 8 P. 25p.

Large quantity of good qualify corn-
ponente-NO PASSING TRADE -so
we offer 316 of ELECTRONIC
GOODIES for 3199. Post paid.

MODERN TELEPHONES. Type 706 Two-
tone grey. 1.375 each. Two-tone green
33-75 each Black t3.75 each. P 8 P 35p

pF. new.
Oty 1-9 13p each. P. 8 P. 15p: 10-99 11Ip
each. P 8 P. 25p. 100-9997p each, P. II P.
free

HE CRYSTAL DRIVE UNIT. 19In rack(Not
cased. not calibrated.)
WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls. preset RF level. sweep width
and frequency. Ideal for 10.7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Full
instructions supplied. Connect 6.3V
cc. and use within minutes of receiving.

ROTARY SWITCH PACK -6 brand new
switches (1 ceramic; 1 off 4 pole, 2 way,
etc.). 511), P. 8 P. 24.
P.C.B. PACKS. S 8 D. Quantity 2 sq. ft-
no tiny pieces. 50p, P. 8 P. 20p.
CAPACITOR PACK -50 brand new corn-
ponents. only 511p, P. & P. 20p.

Ideal EXTENSION TELEPHONES with
standard GPO type dial, bell and lead
coding. 1.175 each, P. 8 P. 35p.
HANDSETS. Complete with 2 Inserts and
lead, ?Sp each. P. il P. 37p.
DIALS. ONLY 7fes each. P. AI P. 25p
HIGH VALUE -PRINTED BOARD PACK.
Hundreds of components. trensletors.

mount. Standard 240V Input with superb
crystal oven by Labgear (no crystals) 35
each. Carr. D.
1,0011pF FEED TI1RU CAPACITORS. Only
sold In packs of 10. 30p, P. 8 P. 10p.
ALWAYS SOME CHEAP SCOPES AVAIL -
ABLE -or build your own. Send for our
tube list with a S.A.E.

All this for ONLY 131175, P. 8 P. 25p. (Not
cased. not calibrated.)

TRIMMER PACK. 2 twin SO/200pF
ceramic. 2 twin 10,60pF ceramic, 2 min PLEASE ADD V.A.T. AT 8%

20H. to 2119101a WE, SINE and SQUARE strip with 4 preset 540pF on each: 3 sir
spaced preset 30/100pF on ceramic base. OPEN 9 a.m. to 6.30 p m ANY DAY vi.

GENERATOR. Four ranges. Independent
amplitude controls, therm Istor stabilised. ALL BRAND NEW. 35p the lot, P. 8 P.

10p 1011111111.111-1MINACII LTD 113ARCta-vcAPOI
Ready to use. 9V supply required. D185

P. 1 P. 25p. PHOTOCELL equ. OCP71, 13p each. lee Acmes Isere
719 ARTHUR ROAD, READING, BERKS.

Z:=E:=each. (Not cased, not can-
brated.) MULLARD OCP70. 10p each. (rear Tech College) Tel. Reading 56260565916

.'- A

GIRO NO. 331 7056. Access accepted. SPECIAL RESISTOR KITS (Prices include post & packing)C.W.O. only. P. & P. 10 on orders below 15
:1,scount: C10-10%. 15% xeitee net item.- 10E12 IW KIT: 10 of each Eli value, 22 ohms -111, a total of 570 (CARBON FILM 5%), 0.58 net

Export Order enquiries welcome (VAT free: 10E12 .81,n/ KIT: (0 of each Eli value, 22 ohms -IM, a total of 570 (CARBON FILM 5%), (377 net
- 25E12 IAN KIT: 25 of each EI2 value, 22 ohms -1M, a total of 1425 (CARBON FILM 5%). LS19 net

Official Orders accepted from 25E12 8.W KIT: 25 of each Eli value, 22 ohms -I M, a total of 1425 (CARBON FILM 5%), 18.28 net
Educational & Government Departments 5E12 -1-W KIT: 5 of each 612 value, 10 ohms -I M. a total of 305 (METAL FILM 5%), 12.80 net
ALL PRICES INCLUDE VAT AT 0% Due to current world shortages, resistor kits may contain some wattage and value substitutions.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0.010. 0.015AF, 0022µF,0.0330, 0.0470. 38p. 0068µF,
0 10, 41p. 0-150, 48p. 022µF. 5fp. 0.330, 8p. 0.47µF, 9p. 068AF, lip. IAF,
15p. 1.50, 23p. 2.2AF, 26p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0.00IAF, 0.0015AF, 0OO22AF, 0.0033AF, 0.00470, Hp. 0.0068µF, 0.010,
0015µF, 0022µF,0033µF, 31p. 0.047AF, 0.068AF, 0.1AF, 41p. 0.15µF, 6Ip, 0.22AF.
88p. 0.33AF, 12p. 0.470, 14p
160V: 0.0IAF, 015AF, 0.0220,7p. 0047AF, 0.0613AF, 38p. 0-10,48p. 0.150,5p.
0.220, Sgp. 0.33AF, 68.p. 0.47AF, llip. 0.68AF, 12p. 1AF, 14p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470.

RESISTORS
CF -High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-99 100-499 500-999 1000+ Size mm
ili CF 12-111 1 0-75 0.60 0.55 24.7-5I CF 22-2M2 I 0.75 0.60 0.55 3.9.10.5
I CF 22 -IM 1 0.75 0.60 0.55 51.16
1 MF I0 -2M7 2 1.54 1.32 1.1 3x7
8- MF I0 -2M2 2 1.43 1.21 0.99 42.1013

1
MF 10 -IOM 3 1.98 1.81 1.65 6.6.13

2 MF 10-10M 4.5 3.51 3.08 2.75 8.17.5
For value mixing prices, please refer to our catalogue. (Price in pence each).
VALUES AVAILABLE -E12 Series only. (Net prices above 100.)

560. 680, 820. I K, IK5, 2K2, 3K3, 4K7, 6K8, (0) 0.01, 0.015, 0022. 0033, 0.047.
21p. eac 0. 3V, Sp.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22. 33, 47. 68, 100, ISO, 220. 330, 470. 680, 1000, 1500. 2200, 3300.

PRESET SKELETON POTENTIOMETERS
MINIATURE 045W Vertical or horizontal 6p each I K. 2K2.
4K7, 10K, etc. up to IM 0

4700. 6800, 10,000, 48p. SUB -MIN 0 05W Vertical, 100 17 to 220K ft Sp each.

B. H. COMPONENT FACTORS LTD. 119146,--MTIATTEt%21?-81flaVa
BEDS. Tel.: Leighton Etuuard 2316 (Sd. Code 05253).
CATALOGUE No. 3, 20p.

Miniature Mallard
1.0µF 63V 6
1.50 63V 6

Electrolytics
68µF I6V 61P
680 63V 12p

VEROBOARD 0.1 0.15
28 x 5' 36P 3602 . 31.. 33p 25P.

POTENTIOMETERS
Carbon Track 5K ft to 2M 0.10 or lin (and IK lin). Single, 168p Dual Gang46p. Log single with
switch 26p. Slider Pots. 10K, 00K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p.

2.211F 63V 6
3.3µF 63V 6
4.00 40V 64.70 63V 65
6.8µF 63V 6
80 AF 40V 6
OAF 16V 6
OAF 25V 6
OAF 63V 6

1000 IOV 68p

100µF 63V 14p
1500 16V 61P
1500 63V I5P
220AF 6.4V 60P
2200 IOV 68p
2200 I 6V 8p
2200 63V 11 p"N9I6

1. 42p 46p
3 3i. 36p 36p2 x I' 9p 9p31 5. (Plain)
2 . 38. (Plain)

- ipp
5 . 38." (Plain) _.- 1181:
Insertion tool 73p 73p
Track Cutter 561 56p
Pins. Pkt25 lip 22p

DIODES
N4001 6 p
N402 7 p

N4400N4°°3 9p
N4005 lip
N4006 14p
N914 1p

7p

PLUGS
Din 2 Pin lip

3 Pin 13p
Pin ISO' 16p

Std. Jack 20p
2.5mm jack 13p
Phono 6p
SOCKETS
Din 2 Pin 10p

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF/V): I/25, 2/25, 4/25, 4.7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
22/63, 25/25, 25/50, 32/25, 50/25. 100/10, 100/25, 60p. 50/50, Sp.
100/50. 200/25, 11 p. 250/50, 18p. 500/10. I Ip. 500/25, 15p.
500/50,18p. 1000/10, 15p. 1000/25,22p. 1000/50,40p. 2000/10,
20p. 1000/100.88p. 2000/25,30p. 2000/100,93p. 2500/25,3SP.
2500/50, 6Ip. 5000/25, 65p. 5000/50, II -OS.
HI -VOLT: 4/350, 14p. 8/350, 19p. 100/100,20p. 16/350, lip.
16/450, 23p. 32/350, 33p. 50/250, 20p. 100/250. 30p.5µF 16V 6

SiaF 63V 6
6µF 40V 6'

22µF 25V 6
22/./F 63V 6
32µF 10V 6

330AF 16V 12p
3300 63V 25p
4700 6.4 9p
470AF 40V 20p
680AF 16V 15p
6130AF 40V 25p

TRANSISTORS
AC127 16ba BC212L 12p
AC128 22p BC2 1 3 L lip
BC107 1 1p BC2 1 4L 17p
BC108 12p 0C44 18p

BA100 10p
OAS 42p
0A47 9p
0,481 Ilp
0A200 Bp

3 Pin 10p
5 Pin 1130* lip
Scd. Jack 15p
2.5rnm Jack 13p
Phono 6p

METALLISED PAPER CAPACITORS
250V: 0.050, 01µF, 6p. 0.25, 6p. 0.5AF, 7813. I AF, 9p. 500V:
0.025. 0.05, 6p. 0-1, 6p. 0.25, 78p. 0.5, 9p. I000V: 0.01,
Ilp. 0.022, 13p. 0.047, 0 I. 15p. 0.22, 2.3p. 0.47, 34p.

33µF I6V 6
33pF 40V 6
32µF 63V 6
47,./F 10k/ 6
4 7µ F 25V 6
47µF 63V 6

1000AF I6V 20p
1000AF 25V 25p
15000 6.4V 15p
1500AF 16V 25p
2200AF 10V 25p
330006 4V 26p

BC109 13p 0071 13p
BCI48 12p OCEII 161
BC149 12p 0C170 23p
13C1/112L 12p TIS43 33p
BC183L 12p 2N2926 I I p
BC184L 13p 2N3702 1 1p

PLEASE NOTE OUR NEW ADDRESS.
OUR NEW ELECTRONICS CENTRE

IS NOW OPEN

NEW KIT
5E12 ON Metal Film.
5 each value 10 0.1M,
total of 305 1345

MULTIMETER U4313
22 Ranges plus AF/IF Oscine-
tor 20,00013/Volt. .

Vdc-0.5 -1000V in 7 ranges l

Vac -2.5--1000V in 6 ranges 11

Idc-005-500mA in 5 ranges
Resistance -5(1-1M ft in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR -1 KHz and
465KHz (A, M.) at approx. I Volt.
Size -160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.

MULTIMETER U4341
27 Ranges plus T ansistor Tester.
16,7000/Volt. Overload protected.
Vdc-0.3-900V in 8 ranges.
Vac -1.5-750V in 6 ranges.
1dt-0.06-600mA in 5 ranges.
lac-0.3-300mA in 4 ranges.
Resistance -2K f1 -2M 0 in
4 ranges. Accuracy -dc -28%.
ac -4% of F.S.D.  iii
hfe-10-350 in 2 ranges. I 11.Size -I 15 x 215 x 90mm. 0135.
Complete with steel carrying  *
case, test leads, and battery.

NEW CAPACITOR KITS
C280 Kit -PC Mounting polyester 250V. 5 of each value: 0.01

0022, 0047.0 I, 0.22µF. 2 of 0 47. 1µF. 1140 net.
0296 Kit -Tubular polyester, 400V. 5 of each value: 0.01.

0.022, 0.047, 0 1, 0.22AF. 2 of 0.47AF. [1 40 net.
Ceramic Kit -square plaquette SOV. 5 each value: 22, 33, 47,

100, 220. 330, 470, 1000pF, 2200, 4700pF, 0.1µF. (I30
net.

250V Paper kit -Tubular metal case. 3 of each value: 0.05, 0.1,
0.25, 0.5, 10. 90p net.

500V Paper Kit -Tubular metal case. 3 of each value: 0025.
0.1, 0.25, 0.5AF. 90p net.

I000V Paper Kit -Tubular metal case. 3 each value: 0-01.
0025, 0.05. 0.10. 11.10 net.

PRICE 111.30 net P. & P. 25p. U4323 PRICE /11.30 net P. & P. 30p. U 4341
S-DeC MULTIMETER U435

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0000/Volt. Overload protected.
Vdc-0.6-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
Idc-0.06-3A in 6 ranges.
lac -0.3-3A in 5 ranges.
Resistance -250-5M 0 in 5 ranges.
Accuracy -dc and R-24% of F.S.D.

ac and db--4% of F.5.D.
Size -I67 x 913x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery. '

PRICE /9.95 net P. & P. 25p.

Nib
U4324

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,000 0/Volt. High accuracy, rnVdc-75mV.
Vdc-1-5-600V in 9 ranges.
Vac -1-5-600V in 9 ranges.
idc-60-120 microamps in 2
1de-0-6-1500mA in 6 ranges.
lac-0.6-1500mA in 6 ranges.
Resistance -I K 0 -I MD in 4 ranges. 8
db scale -I0 to + 12db.
Accuracy -de -1i%, ac -28%
Size-115.215.90mm.
Complete with steel carrying case,
test leads, and battery.
PRICE 11340 net P. & P. 30p. U4313

S-DeC a . 14
T-DeC 43.91

DeC "A"
(4.30

ADeC "B"
1753

2 DeC L4.72

ANTEX
CCN240 L2.43
CN240 (2.01
X25 L1.01

32 ranges. High sensitivity. 20,0000/Volt.
Vdc-75mV-1000V in 8
Vdc-2'S 000V in 7 ranges.
Idc-0-001 in 6 ranges.
lac -0005-2. A in 5 ranges.
Resistance -3-300K in 3 ranges
Capacitance scales 0-05AF.
Accuracy -dc and R-28% of

F.S.D.
ac and C-4% of

F.S.D.
Size- 205 x 110 x 84mm.
Complete with steel carrying
case, test leads and battery.
PRICE £9.45 net P. & P. 25p.

1.
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VARIABLE VOLTAGE TRANSFORMERS STROBE ' STROBE' STROBE

INPUT 230/240V a.c. 50,60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) 19.00
0.5 KVA 2i amp) (MAX) LIO 00

I KVA 5 amp) (MAX) 114.70
2 KVA 10 amp) MAX) L28 10
3 KVA IS amp) MAX) ill 25
4 KVA (20 amp) MAX) L72 SO

37.5 amp (MAX) 1102 50
CARRIAGE AND PACKING EXTRA
OPEN TYPE I amp (panel mount) [900

L.T. TRANSFORMERS
0, 10, 17, 18 Volt at 10 amp. L790. Post 60p.
0, 6. 12 Volt at 20 amp. 19. Post 60p.
0. 12, 24 Volt at 10 amp. L9.7.0. Post 60p.
0, 6, 12, 17, 18, 20 Volt at 20 amp. If 10'40. Post 60p.
Other types to order at short notice - Phone your
enquiries.

AUTO TRANSFORMERS
Step up step down
0-115/200/220/240 Volts.

At 75 watt 12.64. Post 36p.
150 watt L3'18. Post 36p.
300 watt 1620. Post 50p
500 watt L940. Post 65p.

1000 watt 112&0. Post 80p

300 VA ISOLATING TRANSFORMER
115/230.230/230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
115V at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 115 cm. Width I I cm. Height
13.5 cm. Weight IS lb.
SPECIAL OFFER PRICE LS. Carr. 80p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off, An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets. etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price L2. Post
20p. (Total incl. VAT and Post L2.38).

VENNER TIME SWITCH
TYPE MSQP
200/250 Volt 2 -0N/2 -OFF every 24
hours at any manually pre-set time. 20
amp. contacts. Fitted diecast case. Tested
and in perfect condition L4.75. Post 25p.

COIN MECHANISM (En London Transport)
Unit containing, selector mechanism for 1p, 2p and
5p coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only 12'50. Post 60p.

230/250 VOLT A.C. SOLENOID
Approximately I elb pull. Size of feet I I" x I A
Price 11.00. Post 15p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 2.516
pull I inch travel. Two x approx. I lb pull }inch travel.
6 x approx. 4oz. pull } inch travel. One 24 volt d.c.,

I heavy duty single make relay. Price L2-50. Post 60p.
ABSOLUTE BARGAIN.

'STC' 6" RED ALARM BELL
24/48 volt DC. Brand New.
Price [4. Post 50p.

'GENTS' 6" ALARM BELL
200/250V AC/DC. Brand New. Price [5. Post 60p.

4144

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 611s.
1.000V, 1,000 megohms, £34. Post
60p. 500V, 500 megohms. L28. Post
60p.

NEW!

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.

Complete with simple instructions.
L2.75. Post 25p.

All Mail Orders--Callers-Ample Parking
Dept. PE3, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions 1630. Post 30p.
INDUSTRIAL KIT -

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. output of Hy-Lyght.. Price L14.00.
Post 50p.
HY-LYGHT STROBE MK III
For use in large rooms. halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4

Joule) strobes. 114. Post SOP.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1-13 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY L22. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector L5.75.
Post 25p.
Super Hy-Lyght case including reflector al. Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. 12040.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price L4.50. Post 30p.-

BIG BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
116. Post LI. Spare bulb IT. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

Oft 40 watt. Price [550. Post 30p. (4ft to
Personal callers only). lft 20 watt, 14.25.
Post 25p. (For use in standard bi-pin. MINI.
I2in 8 watt, 11.60. Post 15p. 9in 6 watt,
LI.30. Post 15p. Complete ballast unit and
holders for 9in and I2in tube, L1.70. Post
25p. (9in and I 2in measures approx.)

U.D.I. SINGLE CHANNEL
* 750 WATT MANUAL/AUTO DIMMER *

750W Solid State Fader, with three functions. 4.
Manual fade; Auto fade -up; Auto fade -down.

* Automatic cycling up and down. Functions *
* selected with 'three -position' rocker switch. *
* Two ranges of cycling for 'Flashing or 'Slow *
* blending'. Ready built module 6' x 3' glass

fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour 7,,

* blending and flashing effects. PRICE III W
* Post 30p.*************** ** ****

POWER RHEOSTATS ! !

Superior Quality Precision Made

enamel embedded winding, heavy

NEW POWER RHEOSTATS

New ceramic construction, vitreous

duty brush assembly, continuously
rated.

25 WATT I 0/25/50/100/150/500/ I k/ohm.
L1.70. Post 10p.
50 WATT 1/5/10/25/50/100/250/500 1"5k/
ohm 1210. Post I Op.
100 WATT 1/5/10/25/50/100/2501500/1k/1.5k/2.5k/
3.5105k ohm L3.30. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1-9. If in. dia. brass bush. Ideal for above 22p each.

TRIACS
GENERAL ELECTRIC POWER-GLASTRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI 46E
10 amp, 500 PIV, £1.00. Post Sp. (Inclusive of data and
application sheet.) Suitable Diac 18p.

All prices are subject to
8 ' VAT. (8p in the £)

To ail orders add 8% VAT to total
value of goods including carriagr,
packaging.

SERVICE
TRADING CO.

LED READOUTS
7 series, L/1-1 d.p. one-third high
character. 14 pin D.I.L. Available in
RED or GREEN. Price L1.65. Post 10p.
4 for L6. Post paid.

RELAYS
SIEMENS, PLESSEY. Etc.
MINIATURE RELAYS

Col.(I) I 2 3 4

Coil ohms
Col. (2)
Working
d.c. volts
Col. 3
Contracts
Col. (4)
Price

52 4-8 2 cio
58 5-9 6 c/o

185 8-12 6M
230 9 -le 2 c/o
308 9-14 4 c/o
430 I5-24 4 c/o
700 16-24 14M 2B
700 16-24 4

HD= 2,500 31-43 2 c/o HD
2.500 36-45 6M

Heavy duty 9,000 40-70 2 c/o
15k 85-110 6M

'Incl. Base All prices incl. P. & P.

70p
80p
60p
70p
750
sop
60p
80p
60p
60p
60p
60p

OPEN TYPE RELAYS
6 VOLT D.C. I make contacts 35p. Post 10p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 10p.

12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 7Sp. Post 10p.

24 VOLT D.C.3 c/o 75p. Post 10p.
2 HD c'o 700 ohm coil. 75p. Post (Op.
4 t/o 300 ohm coil. 85p. Post 10p.
100 VOLT A.C. 2 c/o sealed type, octal base

75p. Post 10p.
ENCLOSED TYPE RELAYS
24 VOLT A.C. 3 h.d. c/o. 65p. Post 10p. Base 15e
24 VOLT A.C. Mfg. by 171%2 h.d. c/o contacts.
55p. Post 10p.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c/o contacts. Price 75p. Post 10p.
Octal plug in base 15p extra.
230/140 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price LI.
Post 10p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. 1145. Post 10p.
II -pin base ISp extra.CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 cio.
70p post paid.
110V. 2 do. 20 amp contacts. L1.25. Post 10p.

Many others from stock -phone for details.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. 5 amp. c/o contacts.
NEW. Price 10 for LI/O. Post 10p.
(M in. order 10). As above less roller,
leaver) 20 for C2. Post 10P. (Min. order 20).
Ditto press to make, 20 for IPSO. Post 10p.
Ditto press to break, 20 for 11.50. Post 10p.

230'240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price [1. Post 10p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type 3) 71 r.p.m. torque 10 lb. in.
Reversible I/70th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in It Hale I/Wth h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
I I 5v A.G. Supplied complete with transformer for
230/140v A.C. input.
Price, either type 1625. Post 50p or less trans-
former 0.75. Post 40p.

'FRACMO' 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR
33 r.p.m. 30 lb. ins. Reversible.
Fitted with mounting feet.
Brand New. 114. Post 60p. (Total price incl. VAT
L15.77).

230V FAN ASSEMBLY
Continuously rated, removable
aluminium blades. Price LI.
Post 20p

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated.
smooth running, 230/240V a.c.
motor. Size( 16 x 14cm (case
only). OAL 15cm. Aperture
6 6cm. L6.50. Post 50p.

e "

230/240 VOLT A.G. EXTRACTOR
FAN KIT
Comprising of impeller, continuously
rated motor, motor housing and fix-
ings as illustrated. Price LI75. Post
25p. (Total incl. VAT and Post 1216).

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7.J.1

Phone 01-437 0576
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"SLO-SYN" 3 -LEAD
SYNCHRONOUS STEPPING

MOTORType SS15. Thes
fine motors are
easily reversed.

Peestarting and stop-
- ping in less than 5'

without electrical
or mechanical
braking Simple
relay circuit can

be applied to give d.c. to winding for a maximum holding
torque of 300ouin with 35V at 0.35A through winding.
For cc (synchronous) operation at 120r.. 50Hz. Speed
60r.p.m at 60Hz. 72r.p.m. STEPPING. Holding torque
at 50 steps per second -100 orin. Can be wired to give
100 or 200 steps per revolution with accuracy of 0 1'
per step non -cumulative. Torque characteristics can be
modified by simple R C circuits. Dimensions die bin.
body length 4fin. spindle length 2fin x Ain die
Weight 61Ib BRAND NEW in makers packing. Offered
at less than half maker a price.

OUR PRICE ONLY E15. P. 8 P Cl

SPECIAL OFFER
LIGHT DEPENDENT

RESISTORS

Matched pairs Pioneer Type 174 similar 160PR 12. Rests-
lance lk() to 41,Q. Dia. in with din flanges.
[1 .50 for two pair (minimum) 10 or more pairs 50p.
per pair loci.P 8 P

f s
MAGNETICivANIA SWITCH

Now complete with reference magnet'

A magnetically activated switch. vacuum sealed
in a glass envelope. Silver contacts. normally
closed. Rated 3A at 120V. 11A at 240V. Size
(approx I lAin long x fin die Ideal for burglar
alarms. security systems. etc.. and wherever
non -mechanical switching is required 10 for
E2. 10; P. 8 P. 15p. 50 for E11.10; 100 for E15.50.
FREE P 6 P over 10-.

MAINS
SOLENOID
This little unit gives
vertical lift of approxi- 4...tin hinged

/

I ,

i lc
SW I;l-

.

AMPEX 7.5V D.C. MOTOR
.

An ultra precision tape motor
designed for use in the AG20
portable recorder. Torque
450GM/CM Stall load at 500mA
Draws 60mA on run. 600r.p.m.
speed adjustment. Internal AF,RF

9 suppression. din ilia. x tin
spindle motor 3in dia. x 1) in
Original cost E16.50. OUR PRICE

mately through
elbow Bracket incor-

1

porates 2 fixing screws Length of arm. 2fin 240V a c
Pull at coil is approximately llb E1. FREE P. 8 P. Special
quote for quantities

MAGNETIC DEVICES SOLENOID
240V a c 50 P C. rated 1810 pull. ldin travel push or pull
Shackle both ends, length overall 4in plus Sin travel arm
x 21in x 3i.ln high

Brand new [5.25 plus 60p P 8 P. or ex -equipment E3
plus 60p P 8 P

SOLENOIDS
by WESTOOL
240 a c. type. MM6
3I0 pull. 2f,n x lin x
ldin Travel lin 90p ......
each P 8 P 10p
240 a c type MM4 210 it.
M} In x llin x Min Travel fin
70p each. P. 8 P 10p Quantity
discounts 10-50 10%. 50 up-
wardswards 25%

'1-wiire-_-. \ E4.25. P. 8 P 25p. Quantity
A ' available Mu -metal enclosure

75p each. FREE P 8 P

FAN/BLOWER
Precision built in Germany.
Dynamically balanced

. 411° mains unit (200/240) con -
411 Ili.., IS tinuous rated. reversible

60mA on run. Size 5fin die.
x 2iin deep. Back plate is

tapped for 4 fixing screws

'01IF (supplied). Well under
Maker s price at E3 plus
40p P. 8 P

CARTER ELECTRIC
Similar to above with alloy gear case 60r p.m. This Rem
Is ex -equipment but perfect Et .95. P. 8 P 30p

SHADED POLE MAINS MOTOR
A quality shaded pole motor. Open frame Sin high .
2f in x 2in Spindle tin x -Ion. 1.420r p m Et .95.P 8 P 20p

OPEN FRAME
shaded pole ,
GEARED MOTORS

ik(Dural gear case) 240 a c.28r p m NEW HIGH TOR-'
QUE. approx overall size .30 . 3din x 2)in -
spindle din die as illustrated. E2.70 plus 30p P 8 P
110r.p.m with pressed steel gear case (similar to above but
slightly smaller) 12.70 plus 30p P 8 P

"LABGEAR ELIMINAC"
P S U. 200-250V. 40,60Hz. Alternative outputs fully variable
(varies Incorporated) Output 1. 12V at 5A d.c. fully
smoothed. Output 2. 12V at 8A d c with ripple content
Output 3, 20V at 10A a c 2yin x 2din flush 0 20V d c
m c motor. In attractive grey hammer finish case. In makers
carton t27.50. Carr 8 Pkg El 50

ALL PRICES INCLUDE VAT
Whilst we welcome official orders from established
companies and Educational Departments. it is no longer
practical to invoice goods under E5. Therefore. please
remit cash with orders below this amount

315/317 EDGWARE ROADELECTRO-TECH COMPONENTS LT LONDON, W.2
D Tel: 01-723 5667, 01-402 5580

* ELECTRONIC
PIANO KIT .

* SYNTHESISER ----..,- .

,... -- ----
KIT

* ELECTRONIC
ORGAN KITS

There are five superb
Electronic Organ kits
specially designed for
the D -I -Y enthusiast. With
the extreme flexibility
allowed' in design. you 1 1
can build an organ to
your requirements. which
will compare with an organ commercially built
costing double the price.
* Portable organ with 4 octave keyboard. f145.29. * Console organ
with 5 octave keyboard. £25093. * Console organ with 2 x 4 octave
keyboards and 13 note pedal board. C470.65. * Console organ with
2 x 5 octave keyboards and 32 note pedal board, £680. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board. C960. * WiW
Sound Synthesiser Kit, £130. * WAN Touch Sensitive Electronic Piano.
£100.

All components can be purchased separately, i.e.. semiconductor
devices, M.O.S. master oscillators, coils, keyboards. pedal boards.
stop tabs. draw bars. key -contacts. etc.
Send 50p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

Elvins Electronic Musical Instruments
12 Brett Road, Hackney, London E8 1JP (Tel. 01-986 8455):
8 Putney Bridge Road, London SW18 1HU (Tel. 01-870 4949);
40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01-249

5624).
Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all

day Thursday. Open 10 a.m. to 1 p.m. Sunday.
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/Marshall'
A Marshall (London) Ltd Dept. PE
42 Gr,cklewood Broadway London NW2 3DH Telephone 01-452 0161 2 Telex 21492
8. 85 West Regent Street Glasgow G2 20D Telephone 041-332 4133

Everything you need is in our
New 1975 Catalogue
available now price 25p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
9-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors BD135 0.43 BFY19 0.82 MJE2955

2N456 0-80 282907 0-22 2N4061 0.11 AD150 1.15 BC171 0.13 BD136 0.49 BFY20 0.50 1.12

2N456A
2N457A

0-85
1.20

2N2907A
2N2924

0.24
0.14

2N4062
284126

0.11
0.20

AD161
AD162

0.50
0.50

BC172
BC182

0.11
0.12

BD137
BD138

0 55
0.63

BFY29
BFY50

0.40
0.23

MJE3056
0.68

2N490
2N491

3.16
3.511

282925
282926

0.17 284289
284919

0-34
0-14

AD161 k.
A01621

1-20
1.20

BY182L
BC183

0-12
0.12

BD139
BD140

0 71
0.87

BFY51
BFY52

0.23
0.21

MP8111
MP8112

0.32
0.40

2N492 3.99 Green 0.12 284920 0.99 AF109R 0.40 BCI83L 0.12 BDY20 1.05 BFY53 0.18 MP8113 0.47

2N493 4.20 Yellow 0.11 2144921 0.73 AF115 0.24 BC184 0.13 BF115 0.25 BFY90 0.75 MPF102 0.39

2N696 0 22 Orange0.11 2144922 0.84 AF116 0.25 BCI84L 0.13 BF116 0-23 BRY39 0 48 MPSA05 0.25

2N697 0.16 283053 0-25 2N4923 0.63 AF117 0-20 BC186 0.25 BF117 0.43 BU104 2.00 MPSA06 0-26

2N698 0-10 283054 0.60 285172 0.12 AF1t8 0.55 BC187 0.27 BF119 0 58 BU105 2.25 MPSA55 0.26

2N699 0.45 283055 0.75 285174 0.22 AF124 0.30 BC207 0-12 BF121 0 25 C106A 0.46 MPSA56 0.27

2N706 0.14 2N3390 0.26 285175 0.26 AF125 0.30 BC208 0-11 BF123 0.27 C106B 0.55 NE555V 0-70

2N706A 0.18 283391 0.23 2N5176 0.32 AF126 0.28 BC212K 0.16 BF125 0 25 C106D 0.65 NE560 4.48

2N708 0-17 2N339IA 0-29 2N5190 0-92 AF127 0211 BC212L 0.16 BFI52 0.20 C106E 0.43 NE561 4.80

2N709 0.42 2N3392 0.13 285191 0.95 AF139 0.39 BC214L 0.16 BF153 0 21 CA3020A 1-80 NE565A 4.48

2N711 0.50 283393 0.13 285192 1.24 AFI70 0.25 BC237 0.13 BF154 0.20 CA3046 0.70 0C23 1-35

2N718 0.23 283394 0.13 2N5195 1.46 AF172 0.25 BC238 0.13 BF158 0 23 CA3048 2-11 0C28 0.76

2N718A 0.28 2N3402 0.18 2N5245 0.43 AF178 0.55 BC239 0.13 BF159 0 27 CA3089E 1.96 0C35 0-60

2N720
28721

050
0.55

283403
283440

0.19
0.59

2N5457
2N5458

0.49
046

AF179
AF180

0.65
0.58

BC251
BC252

0.20
0.111

BF160
BF161

0.23
0.42

CA30900 4.23
mono 0-51 0C42

0045
0.50
0.32

2N914 0.22 283441 0.59 2145459 0.49 AF186 0.46 BC253 0.23 BF163 0.32 CD4001 0.51 0071 0.20

2N916 0.28 2N3442 1.69 40361 0.11 AF200 0.35 BC257 0.14 63E166 0 32 CD4002 0.51 0072 0.25

28918 0.32 2N3414 0.20 40362 0.50 AF239 0.51 BC258 0.13 BF167 0.21 CD4009 1.07 0081 0.25

28929 0.30 2N3415 0.21 40363 040 AF240 0.72 BC259 0.14 BF173 0-24 CD4010 1.07 0083 0.24

281302 0.19 2N3416 0.34 40389 0'41 AF279 054 BC261 0-20 BF177 0.29 CD4011 0.51 ORP12 3.55

2N1303 0.19 2N3417 0.24 40394 0.56 AF280 054 BC262 0.18 BF178 035 CD4015 2.66 R53 1-80

2N1304 0-24 2N3638 0.15 40395 0.65 AL102 1.00 BC263 0.23 BF179 0.43 CD4016 1.02 RL54 0-15

281305 0-24 2N3638A 0.15 40406 0  44 AL103 0-70 BC300 0.36 BF180 0.35 CD4017 2.86 SC35D 1.68

281306 0-31 283639 0.27 40407 0.33 BC107 0.16 BC301 0.34 BF18, 0.34 C04020 2.96 SC36D 1.46

2N1307 0.22 28364I 0.17 40498 0'50 BC108 0-15 BC302 0.29 BF182 0.40 CD4023 0.51 SC40D 1.89

2N1308 0-40 2N3702 0.12 40409 0.52 BC109 0.19 BC303 0.51 BF183 040 C04024 1-90 SC41D 1.32

2N1309 0.36 283703 0.13 40410 0'52 BC113 0.15 BC307 0.11 BF184 0.30 CD4027 1.56 SCI5D 1.89

2N1671 1.44 283704 0.14 40411 2.00 BC115 0.17 BC307A 0.10 BF185 0.30 CD4028 2.34 SC45D 1.98

2N167tA 1-54 283705 0.12 40414 3.55 BC116 0.17 BC308 0-12 BF194 0.12 C04029 3.79 SC500 2.60
2N1671B 1.72 283706 0-12 40430 0.85 BC116A 0-18 BC308A 0.12 BF195 0-12 CD4041 2.11 SC51D 2.39

2N1671C 4-32 283707 0.13 40583 0.23 BC117 0.21 BC30813 0.09 BF196 0.13 C134044 2.11 SL414A 1.80

2N1711 0.45 283708 0-10 40601 0-67 BC118 0.11 BC309 0-10 BFI97 0.15 CD4047 1.65 SL623 4.59

2N1907 5.50 283709 0-11 40602 0-46 BC119 0.29 BC309A 0.10 BF198 0.18 CD4049 0.90 TAA263 1.00

282102 050 2N3710 0.12 40603 0-53 BC121 0-23 BC3098 0.10 BF199 0.18 004050 0.90 TAA350 2.10

2N2147 0.78 2N3711 0.11 40604 0.56 BC125 0.16 BC237 0.21 BF200 0.40 LM301A 0.48 TAA621 2.03
2N2148 0.94 2N3712 0-96 40636 1-10 BC126 0.23 BC238 0.19 BF225J 0.19 LM304A 2.03 TAA66113

2N2160 0.90 283713 1-20 40669 1'00 BC132 0.30 BC337 0.19 BF237 0.22 LM309K 1.88 1.32

2N2192 0.40 2N3714 1.33 40673 0.73 BC134 0.13 BC338 0.19 BF238 0.22 LM702C 0.75 TAD100 1.50

2N2192A 040 2N3715 1.50 AC107 0.51 BC135 0.13 BCY30 0.64 BF244 0.21 LM709 Filter 0.70

2N2193 0.58 2N3716 1.80 AC113 0.16 BC136 0.17 BCY31 0.64 BF245 0.33 T099 0.48 TBA271 0.64

2N2193A 0.81 2N3771 2-20 AC117 0.20 BC137 0.17 BCY32 1.15 BF246 0.58 EMIL 0.38 TBA64113

282194 0.73 283772 1.80 AC126 0  20 BC138 0-24 BCY33 0.45 BF247 0.49 1401L 0.40 2.25

2N2194A 030 283773 3.20 ACt27 0.20 BC140 0.34 BCY34 0.49 BF254 6.16 LM723C 0-90 TBA800 1.50
2N2218A 022 283789 2.06 AC128 0.20 BC141 0.29 BCY30 0.55 BF255 0-17 LM741 TBA810 1.50

2N2219 0.24 283790 2.40 ACIS1V 0.26 BC142 0.23 BCY39 1.50 BF257 0.46 TO99 0.40 TIL209 0.30

2N2219A 0.26 283791 2.35 AC152V 0.17 BC143 0.25 BCY40 0.87 BF258 0-59 BOIL 0.40 TIP29A 0.49
282220 0-25 283792 2.69 AC153 0.25 BC145 0.21 BCY42 0.28 BF259 0.55 14DIL 0.38 TIP30A 0.58

282221 0.18 283794 0.24 AC153K 0.33 BC147 0.12 BCY58 0.21 BFS21A 2.30 LM747 1.00 TIP31A 0.62

2N2221A 021 2N3819 0.37 AC154 0.20 BCI48 0.13 BCY59 0.22 BF028 0.92 LM748 TIP32A 0.74

282222 0.20 2N3820 0.64 AC176 0-23 BC149 0.12 BCY70 0.17 BFS61 0.27 BOIL 0.60 TIP33A 1.01

2N222A 0.25 2713823 0.78 AC176K 0.33 BCt53 0-18 BCY71 0.22 BFS98 0.25 14DIL 0.73 TIP34A 1.51

282368 0.25 283900 0.28 AC187K 0.23 BC154 0.18 BCY72 0.13 BFX29 0.30 LM7805 2.00 TIP35A 2.09

2N2369 0-37 283901 0.32 AC188K 0.34 BC157 0.14 BCY87 3.51 BFX30 0.27 MC1303P TIP36A 3-70

2N2369A
2N2646

0,41
0-55

2N3903
283904

0.24
0.27

ACY18
ACY19

0.24
0.27

BC158
BC159

0.13
0.14

BCY88
BCY89

2.42
0.97

BFX44
BFX63

0.33
2.48 MC1310

1.26
2.92

TIP41A
TIP42A

0.79
0-90

2N2647
282904

1.12
0-22

283905
2N3906

0.24
0.27

ACY20
ACY21

0.22
0.26

BC160
BC167B

0.37
0.13

BD115
B0116

0-75
1.00

BFX68
BFX84

0.30
0 24

MC1458CP1
079

TIP2955
TIP3055

0.98
0-60

2N2904A 0.24 2N4036 0.63 ACY28 0.20 BC168B 0-13 BD121 1.00 BFX85 0 30 MJ480 0.90 ZTX300 0-13

282905 0.24 2144037 0.42 ACY30 0.5$ BCI68C 0.11 BD123 0.82 BFX87 0.28 MJ481 1.14 ZTX302 0.20

2N2905A 0.26 2N4058 0.16 AD142 0-59 BC169B 0.13 50124 0.67 BFX88 0.25 MJ490 0.98 ZTX500 0.15

2142906 0.19 284059 0.09 AD143 0.60 BC169C 0.13 BD131 0.40 BFX89 0.45 MJ491 1.38 ZTX502 0.18

2N2906A 0.21 I284060 0.11 AD149 1 20
1 BC170A 0.11 60132 0.50 BFY1B 0 52 MJE340 0.45 ZTX530 0.21

integrated Circuits-TTL Reductions!
587400 0.75 SN7495 0.80 SN7415I 1.10 5N74175 1.29

SN7400 0.16 SN7409 0.33 SN7430 0.16 SN7450 0.16 SN7481 1.25 SN7496 1.00 SN74153 1.09 SN74176 1.44

SN7401 0.16 SN7410 0.16 087432 0.45 SN7451 0.16 SN7482 0.87 SN74100 2.16 SN74154 140 SN64180 1.44

SN740IAN SN7411 0.25 SN7437 0.35 SN7453 0-16 087483 1.20 SN74107 0.43 SN74155 1.53 SN74181 S18

0.38 SN7412 0-211 087438 0.35 087454 0.16 087484 0.95 SN74118 1.00 SN74157 1-05 SN74190 1.95

SN7402 0-16 S747413 0-50 587440 0.16 SN7460 0-16 SN7485 1.58 SN74119 1-93 SN74160 1.58 SN7419I 1.95

SN7403 0-111 SN7416 0.45 SN7441 0.85 SN7470 0.30 SN7486 0.45 SN74121 0.57 SN74161 1.58 SN74192 2.05

SN7404 0.24 SN7417 0.30 SN7442 0.85 SN7472 0.38 SN7490 0.85 SN74122 0.80 SN74162 1.54 SN74I93 2.30

SN7405 0-24 SN7420 0-20 SN7445 1.59 SN7473 0.44 SN7491 1.10 SN74123 0.73 SN74164 2-01 SN74196 1.58

SN7406 0.45 587423 0.37 SN7446 2.00 SN7474 0.111 SN7402 0.75 SN74141 1.00 SN74165 2.01 SN71197 1.58

SN7407 0.45 SN7425 0.37 SN7447 1.30 SN7475 0.59 SN7493 0 65 SN74145 1.44 SN74167 4.10 SN74198 3.16

SN7408 0.25 SN7427 0.45 SN7448 1.50 SN7476 0.45 087494 0.85 SN74150 1.44 SN74174 1.80 SN74100 2-811

Diodes and Rectifiers OPTO & LED's
Ply 50 100 200 400 600 800 1000 Red. green and yellow
1.5 159 17p 20p 22p 25p 27p 309 0,16 diameter 31p
3 15p 179 20p 22p 25p 27p 30p 0'20 diameter 33p
10 - 3Sp 409 17p 566 - - DL707 02.35 or 4 for al
35 84p 92p 1.1a 2.15 2-52 3.65 4.20 Minitron E1.55
Cathode Stud Only
18348 10p BA102
18014 7p BA110
18516 7P BA115
AA119 79 BA141
AA129 15p BA142
BA100 ISp BA144

IN3766 (35A 800pv) E3.65 183786
25p BA145 179 BY237 124p 0A47
25p BA15.4 12p BYZIO 35p 0A70
79 BY100 159 BYZ11 32p 0A73

17p BY126 1Sp BYZ12 30p 0A79
17p BY127 179P 0/19 10p 0/181
12p BY140 El ONO 20 06815

(35A 1000pv) E4.20
rip 0A90 TP
?fp 0A91 7p
109 0,995 Tp
7p 0A200 7p
Sp 08,202 10p

10- 210 27

PW TELETENNIS KIT
Au test,. on BBC Ntoonw,d and on th
Doly Mall 2 Oct 74 Ida.1 9670 for whole
family No need to modify your TV Set, Nal
plug on to snal SOC.,
Part lost as follow. A R41110, Pack PI
P 6 P 20p 13 POIOMI10,11101 P.1.1 [1'25
P P 20p C Capcotor Pack 83.10 P 6 P
200 D Sernoconductor Pack (14.60 P

20p E IC Socket. P 6 P 20p F Trans-
form, P 6 P 259 G PCB  0750
P 6 P 20p 11 Swolche. (4.50 P P See

cNF Modular Kit [750 P 6 P 20p
00..1 PrICOS-COrnD11. .11/011119
case (42 P P 50p Section ok-F loci.
C23,0 P 6 P 30p AsSomIto in IIOn
wo, cornoet kit or 760 on ...oust.

P.C. Marker Pen Delo 33PC
Price 87p
Zeners 400MW 2 7V -43V 11p. 1W 3 3V -120V

17p.
IC Sockets 8 OIL 16p. 14 OIL 17p. 16 DIL 20p.
P iquid Crystals -013
Ex -stock S A E for details of CMOS battery
operated clock 10 oang LCD s
Scorpio Car Ignition Kit -E11.50 -
VAT
IMF440V (1.10.
BSTB0246 E1.05. Transformer E2.75.
Minitron E1 -SS.
DL707 02.26 or 4 for E8.

Resistors
W Tol Price

Tent Beads
Value Price

5% 1p 0 1 35 14p

5% lip 0 22 35 14p

5% 2p 0 47.35 14p

1 10% 24p 2 235 149

2 10% 66 4 7.35 lip
if 5% 7p 10 16V lap
5 5% 9p 47 6 3V 206

10 5% 10p 10013V 208

Veroboard
Copper Plain
0 1 0 15 0 1 0.15

25 k 35in 36p 269 - 17p
25 517 40p 40p - 19p
34 31.in 40p 42p -
39 n 459 470 - 32p
31 k 17in E1.61 (1.26 01.00 92P

Pins 36 30p 30p

200 El 16 El 16

Trade and Retail supplied.

Potentiometers
Linear or Log Single Double
Rotary Pots 20p 459

Rotary Switched 30p
Skiers 509 80p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical

II 1W 8p 0 25W lop

Bridge Rectifiers
Plastic IA 2A 4A 6A

Construction Kits
AV7 Aerial Amps E2.04

50 0.24 0.32 0.60 0.62 94070 Transmater E2 79
100
200

0.26
0.30

0.37
0.41

0.70
0.75

0.75
0.80

MUE7 Receiver for above (3.22

400 0.36 0.45 0-8S 1.10 EW18 Electronics dice 08-53

600 0.40 0.52 0-95 1.25 EX20 Electronic Dice. Sensor 07.79

SC16. 100V 200V 400V 600V
SA 0.43 0-41 - - Mall Order
IA 0-45 0.50 0.60 - VAT All pric xclualve P. 4 P. 20p

1,2A 0.38 0.42 0.53 0.75
3A 0.47 0.53 0.60 0.90 TRY OUR NEW GLASGOW
4A 0.50 0.55 0.65 - SHOP
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DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTON FLOOD LIGHT FITTINGS
TYPE B 3 -BANK UNIT
Has two brackets to accept P/C Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket. Cable. etc. Ideal for making
Sound to Light and Strobes. Base Cover included. Less Lamps. only
£6.50
n c VAT P & P 40p

SOUND TO LIGHT
Three channel. using Type B unit. Ideal for small disco s and home --_
entertainment Complete with Lamps. Ready wired.
£25
inc VAT P & P 40p

STROBE UNIT
Using Type B unit Adjustable frequency Single knob control. Com-
plete with Lamps. just plug into mains-that's it
£25
complete. inc VAT P & P 40p.

100 WATT SPOT LAMPS
Red. Pink. Green. Yellow. Blue. Violet. Clear. Only
80p
each Minimum 3 Lamps £2.40 inc. VAT, P. & P. 25o PE

TRAFALGAR SUPPLIES

TYPE B

TYPE A

ONLY

E1  50
inc VAT

Less Lamp
Plus 25p P P

each

Dept H.T. Standish Street Burnley Lancs

coon CALCULATOR I.C.
X E 202 FULL 4 FUNCTION + CONSTANT CALCULATOR CHIP L 2.95 + vAT

For only £2.95 you get a brand new, tested full four function calculator chip,
with the following features:

8 DIGIT DISPLAY CAPABILITY

FULLY FLOATING DECIMAL POINT
ALGEBRAIC LOGIC DATA ENTRY
KEYED CONSTANT ON ALL FOUR FUNCTIONS
TRAILING ZERO SUPPRESSION
DIRECT SEGMENT DRIVE

ENORMOUS EXPONENT RANGE' 10-20 to 10+79
SINGLE 'STROBE' LINE FOR SIMPLE KEYBOARD CONSTRUCTION

By the addition of a display and a few discrete components you can construct
a powerful machine capable of handling advanced calculations.
The XE202 is supplied with full circuit diagrams and wiring details covering
the use of different types of displays and keyboards (including a low cost
single digit display and rapidly constructed stylus keyboard). and with
instructions for realising the full computing powers of this chip to calculate
advanced functions such as roots, sines, logs, etc.

ALSO AVAILABLE AT SPECIAL PRICES FOR PURCHASERS OF THE XE202
CHIP:

Specially designed display driving Interlace chip at £0.75`

8 digit magnified LED display at £3.95

THURLBY

ELECTRONICS

Full money back guarantee.
Cash with order. Postage end packing 20p per order.
Please add 8% VAT to total order value.

TO

THURLBY ELECTRONICS,
Church Farm House,
Church End,
Over,
Cambs. CB4 5NH

PLEASE SUP.,

FOR WHICH I ENCLOSE C ASH /CHEQUE /PO FOR

INCLUDING VAT A POSTAGE

NAME

ADDRESS

260
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ALL MAIL ORDER BY
RETURN C 0.D. SERVICE

WELCOME C. T. ELECTRONIC
All mail order and enquiries to 270 Ac

SEMICONDUCTORS
AC107 35p BCV 38 65p MPF104

AC125 2Sp BCY39 E100 12054581

AC126 25p BCY55 [1.50 MPF105
AC127
AC128

27p
25p

BCY70
BCY71

22p
22p

(2054591
0A47

AC176 25p BCY72 22p 0A70
AC188 30p BD121 75p 0A79
ACV17 25p 6D123 75p 0A81
ACV18 30p BD124 15p 0A90
ACV19 30p BD131 40p 0A91
AC520 2Sp BD132 Sep 0A200
AC521 30p BD153 750 0A202
AD140 60p BD156 7559 0A210
AD142 Sop EIDY11 El -40 0A211
AD149 60p BDY17 E1110 OC16

AD161 44p EIDY19 [115 0C19
AD162 44p BDY20 71.40 0C22
AF114 25p BF152 21M 0C26
AF115 25p BF194 14p 0C28
AF116 25p BF195 15p 0C35
AF117 25p BF196 15p 0C36
AF118 60p 6F197 Si 0C42
ASZ21 60p BF200 30p 0C44
ASV 28 30p BF224J 30p 0C45
BA102 33p _13FX29 30p 0070
BA' 12 50p BFX34 30p 0071
BA,14
BA,56
BC107
BC 108
BC 109
BC113
BC 115
BC116
BC117
VC118
BC147
BC143
BC149

16p
15p

12p
lip

15p
15p
lip
20p
12p
lip
lip
12p

BFX85
BFX86
BFX88
BFY10
BFY44
BFY50
BFY51
BFY52
BFY53
BFY90
BSW63
BSW68

30p
30p
30p
3Sp
50p
25p

25p
asp
650
600

0072
0075
0076
0077
0081
0083
0084
0C139
00170
OC171
0C200
OCZOI
0C202

BC153 15p 85127 200 TIP29A

BC157 lip 135134 650 TIPM
BC158 15p 15100 15p TIP31A

BC169 15p IS103 15p TIP32A

BC182 lop MJ340 Sap TIP33A

BC183 12p MJ481 1Sp TIP34A

BC184 14p MJ2801 7115 TIP35A

BC186 25p MJ2901 71.95 TIP313A

BC212 lip MJE340 500 TIP41A

BC212L lip MJE370 75p TIP42A
BC213 lip MJE371 110p TIP29B
BC214 14p MJE520 050 TIP3013
BC301 25p MJE2955 7120 TIP31B
BC302 25p MJE3055 75p TIP32B
BC303 40p MM1613 4Sp TIP33B
BC530 40p MM1712 600 TIP34B
BCY31 550 MPF102 450 TIP3513

BCY32 95p MPF103 TIP36B
BC534 60p (2N54571 35p TIP4161

350

40p
10p
10p
10p
10p
10p
10p
10p
10p
35p
35p
90p
850
550
65p
60p
60p
65p
40p
20p

25p
15p
12p
20p
25p
25p
409
25p
25p
25p
30p
25p
30p
60p
50p
75p
45p
55p
57p
69p

01 00
01 40
03 20
£3.50

70p
85p

54p
1141p

150
77p

7101
71.61
72-71
73.50

lip

TIP42B
TIP29C
TIP3OC
TIP31C
TIP32C
TIP33C
TIP34C
TIP35C
TIP36C
TIP41C
TIP42C
TIS50
ZTX107
250300
ZTX500
ZTX501
250504
ZTX531
ZTX550
N659
6914
N916
64001
64002
N4003
64004
N4005
N4006
64007
N4148
20696
214697

214698
26708
20706A
26708
20930
2141132

261302
201303
201304
2N1305
201306
201307
2N1308
2N1309
201613
201711
2N2147
202180
262217
262218
202219
202222
2N2222A
262306
202477
262640
262846
262904
2142906

95p
Up
72p
SOp

2140
61.20
7110
E300
L375

90p
[1.00

40p
15p
15p
16p
200
sop
30p
25p

Op

Op

Op

Op

9p
9p

100
12p
14p
16p

7p

25p
20p
25p
12p
15p
15p
20p
25p
16p
16p
25p
25p
25p
25p
25p
25p
25p
25p
70p
65p
25p

25p
25p
20p
25p
70p
30p
50p

81.50
25p
25p

OTY DISCOUNTS 12 - 10% 25 - 15% 100 - 20V

2N2907 25p
202926 12p
203053 25p
2143054 15p
203055 SOp

2143232 70p
203525 95p
2143643 30p
2N3702 lip
203703 12p
2N3704 lop
2N3705 12p
2N3706 12p
263707 12p
263708 12p
2143709 12p
263771 7140
263772 7200
203773 E2.50
203819 35p
203320 55p
203866 115p

2143904 22p
2113905 25p
204058 12p
2114059 12p
264060 12p
2144061 12p
264126 17p
264286 15p
264267 15p
204288 15p
264289 15p
264290 15p
264444 [140
204871 35p
264903 71.10
205069 71.10
2145191 lip
2,45194 Cl 10
40360 50p
40361 50p
40362 50p
40669 90p
40673 70p
05151 Cl 00
Microwave

Diode

S
ton Lane, Chiswick W4

S.C.R.s
CRS1 05 40p
CRS1 10 56p
CRS1 20 60p
CRS1,40 65p
CRS1 60 90p
CRS3,10 62p
CRS3120 62p
CRS3/40 90p
CRS7400 El .00
CRS16 100 85p
CRS16200 90p
CRS16600 71.80
C106B 45p
C106D ?Op

40669 90p
TIC44 35p
2N4444 [1 .60
BT10/500A Ilep

BRIDGE
RECTIFIERS

WO2 IA 200V 38p
135164 1.4A

200V 57p
MDA9522 6A

100V 80p

ZENER DIODES
BZY88 Series 400 mW
3.3V -33V, 5% lip
1.5W range 25p
100/ range 45p

L.E.D.
TIL209 JBp

HP5082 28p
MA2082R 20p

L.D.R.
ORP12 00p

NE555 Timer Hp

TRIACS
TXL228B8A 4005 115p

SCIOD 71.40
SC40E 7115
SC450 71.70
SC45E 72.10
SC5OD 72.42
SC50E E270
DIAC 25p

LINEAR I.C.s
LM309K 5V IA

Voltage Reg E210
LM723C 2 37V

150mA Voltage
Reg. 71.05

MFC4000 250mW
Audio 75p

TBA800 5 Watt
Audio 71.50

709C Op Amp D.I.L..
5099 45p

741C Op Amp 8:14
D.I.L./T099 35p

748C Op Amp
D.I.L. 75p

747C Dual OP
Amp 71.20

2N414 Radio I.C. 71.25
TAD100 Radio I.C.

inc. Filter 11.90
CA3014 7115
CA3018 71.00
CA3028 E1.29
CA3036 E1.00

CA3046 95p

CA3048 72.35
CA3075 01.60
CA30900 04.15
MC1303L 7220
MC1310P 0.280

703 VOLTAGE REGULATORS
L005 5V 650rnA
L036 12V 500mA
L037 15V 450rnA [1.60 each

VAT
Unless otherwise stated all prices
are EXCLUSiVE of VAT. Please
add 8% to all orders. Curlew
orders under 05 plus 20p Over 75
Post free

5DG Tel. 01-994 6275
**SPECIAL OFFERS* *

MINIATURE MAINS TRANSFORMER. PRI
240V SEC. 12V 100MA Manuf.: Hinckley.
Size, 36 x 45 x 40mm F.C. 53mm.
Price 1 -Hp. 100-60p Ca. 1,000-50p ea.
10,000-40p ea.
3 CORE PVC INSULATED MAINS CABLE,
GREY ML6650, 3 k 7/02MM. Price 100m -
I4 .50. 1,000m-035. 10.000m -F330.
0.47mfd. 50V MYLAR FILM CAPACITOR.
Size tin x 0.35in x 0.65in P.C. Mount. Price
100-4p H. 1.000-3p ea.
240V A.C. SOLENOID. Reversible operation
twin coil. Size approx. 2fin x lf in x i9in
90p ea.
30 unmarked 0071 transistors £1.00
25 Unmarked 250mW Zenerdiode, 4.7V,
5.1V, 6.2V, 7.5V, 9-1V. 10y. Measured
and tested £1.00
Please state voltage required
50 GE Diode 0A47 equivalent t1.00
TRANSFORMER: DOUGLAS PRI. 0. 115, 200
220. 240 SEC. 25-0-25-0-6V. 24A. £4.50  Sip
p.p.
TRANSFORMER
PRI, 0. 115. 160. 205. 225. 245 SEC 35-0-

35. 1.2A EC 50 50p p.p
MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)
Type 092 0  8-2.2p

801 0.8-2.2p Price 10p es.
991 0 .5-1. 3p

QUANTITY DISCOUNTS PLEASE TELEPHONE
1.000pF Feedthrough capacitor Sp es.
Miniature tubular P.C. trimmers

3 5-13pF
6-30p F 10p ea.
4p 010 Varley 700C1 relay 50p sa.

DIGITAL INTEGRATED CIRCUITS
SN7400
5147401
SN7402
SN7403
0147404
0147405
SN7406
SN7407
SN7408
SN7409
SN7410
SN7411
5147412
067413
567416
SN7417
507420
0147422
0147423
007425
SN7427

llp
lip
20p
20p
20p
20p
30p
30p
20p
40p
18p
23p
22p
40p
30p
30p
20p
Sap
Sap

311p

42p

SN7428 50p
SN7430 20p
0117432 42p
S67433 70p
0147437 50p
067438 SOp

SN7440 20p
0147441AN 75p

0147442 759
0117443 7100
007445 11.70
SN7446 £200
0147447 7110
01174443 71.75
SN7450 20p

SN7451 20p
0144753 20p
0147454 20p
507460 20p
SN7470 30p
SN7472 30p

SN 7473 40p
SN7474 lip
0147475 SSp
S147476 45p
SN7480 110p

567481 7125
SN7492 17p
0147403 7110
S07484 90p
S07486 45p
067490 75p
007491ANE1.00
SN7492 75p
007493 75p
SN7494 80p
SN7495 80p
SN7496 71.00
SN7497 72.25
SN74100 ?ISO
0674104 t1.45
SN74105 MOO

S074107 55p
51474110 10p
S074118 El.
01/74119 El.
SN74121 6

SN74122 71.35

SN74123 72.00

SN74141
SN74145 £1 -SO

S7474150 [125
SN74151 £1.10
SN74153 7125
SN74154 U.00
SN74155 11.55
SN74156 7155
SN74157 [1.10
SN74160 71.11

SN74161 71.60
0074162 E1.60
S7474163 73.40
5N74164 6.275
S1174165 0.2.00
SN74166 7400

04474167 141.25
01474170 t4.10
SN74174 MOO
S074175 7115
0674176 [1.110
01474177 [1.10
51474110 t155
S074181 MOO
SN74182 [2.110
01474184 E245
SN74185A F2.40
01174190 E1.95
SN74191 f1.95
S074192 7200
SN74193 72.00
SN74194 72.50
01474195 £1 85
0074196 7110
51474197 E1.50
0074198 MOO
SN74199 [2.80

VEROBOARD
24 x 31
28 v 5
34 x 31
30 v 5
17 x 21
17x 34
17 x 5
PIN INS. TOOL
SP.F. CUTTER
100 PINS SS
100 PINS DS
500 PINS SS
500 PINS OS

0 1

32p
35p

35p
40p

81 05
Cl 43
LIei

72p
52p
30p
313p

£1.20
£120

0.15
23p
3Sp
3Sp
41p
lip

71,12

72p

52p

30p

30p

El 20
81-20

ALSO STOCKED
Electrolytic Capacitors Mullard. Sprague.
Lorlin etc. Polyester, Polystyrene. Silver Mica
Capacitors. etc. Resistors 5W-10Wati

Potentiometers: carbon. wirewound. Preset.
Rectilinear multiturn. Ante, Soldering Irons
switches. rotary. slide. toggle etc. Cable
veroboard.

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 51in lfin 55p

ABB 4in Lin !fin 55p

ABS 4in 2fin Ifin 55p

AE110 4in 5fin 1fin Hp
AB11 41n 2f in 2in 65p

AB12 Sin 2in tin 50p

A1313 bin 4in 2in 77p

AB14 7in Sin 2+ in Hp
AE115 81n bin 3in 0116
AB16 10in 7in 3in C1.32

A817 10In 41 in 3in [1.10
AB18 12in Sin 3in 71.32

AB19 121n Bin 3in 01130

ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC.,
USING SLIDER CONTROLS
AB20 8in Long 9in Wide 3fin High at
back 1 £520

2in High at front 6in Slope to front
With P.K. Screws

AB21 As above but 10in long E240
AB22 As above but 12in long £2 60

Potentiometers
Linear or Log Single uouote
Rotary Pots 15p 42p
Rotary Switched 25p

* * SPECIAL OFFERS * *
MULTICORE CABLE. 25 -way. individually screened. 14.0076 9 -WAY FULLY STABILISED BATTERY CHARGERS. 24in L.
71.00 per yard VAT. Postage by weight. 7fin H, 7in D. Price 214.00 each. Carriage 81.00  VAT.

IMHOF 1610 RACKING CABINETS. 13fin high, 22in wide, 131n
deep. Brand new. F10.00 each VAT. Carriage Cl -00.

SIEMENS CONTACTORS. Over 1,000 in stock. All types.
Phone or write for details.

METAL OXIDE RESISTORS TR4/5/II In stock. All Values.
1 -off price 3p each. Discount on quantity.

10 TURN TRIMPOTS by Bourns, Mec, PaInton. etc. All values
in stock. SOp each. Discount on quantity.

DEAC RECHARGEABLE BATTERY CASSETTES. 13-4V
(nom,). Type B/SA 80351 108 Heavy duty encapsulated DEAC
supply. Size 31In x 2fin 18in. Price 0110 - VAT

6 -WAY BATTERY CHARGER. Type CC 999. Charges up to 8 of
the above battery cassettes. Price 014.00 VAT.

12 -WAY BATTERY CHARGER. Type CC 999. Charges up to
12 of 13.4V DEAC batteries. Metered battery condition check.
Price 2.25-00  VAT.

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday
We have the largest retail selection of components available. Phone or write if you are
component.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government estab

Tel. 01-994 6275

ELECTRONIC
COMPONENTS

BARGAIN COMPONENT PACKS
ALL COMPONENTS NEW AND UNUSED

T1 plus 25p p.p. per pack. CS for 5 packs p tree
Pack No.
1 500 Carbon resistors. , f. 1, 2W.
2 100 Electrolytic Condensers.
3 250 Ceramic, Polystyrene. Silver Mica, etc

Condensers.
4 250 Polyester. Polycarbonate. paper. etc

Condensers.
5 25 Potentiometers. assorted.
6 250 High -stab. 1%, 2%. 5% resisters.
7 50 Assorted Tagstrips.
8 lib. Assorted nuts, bolts. washers. spacers

etc
9 25 Assorted switches. rotary, lever, micro

toggled. etc.
10 50 Preset Potentiometers.
11 Trial mixed component pack 71.
12 Jumbo mixed pack H.

In difficulties obtaining a particular

Ishments, Education authorities, etc.
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ALL OUR PRICES INCLUDE V.A.T.
BSR HI-FI AUTOCHANGER
STEREO & MONO --,
Plays 12% 10' or 7' records.
Auto or Manual. A high
quality unit backed by BSR Areliability with 12 months'
guarantee. AC 200/250V. -I
Siae 131 x 111in.
Above motor board 31in. Below motor board 21in.

with STEREO and MONO XTAL L7  9 5 Post 45p.

PORTABLE PLAYER CABINET
Modern design. Resine covered. Large front grille.
Lift -up Lid. Chrome fittings. Approx. size 17in x 15in x 7in.
Few only in red and black rexine. L450 Post 50pMotor board cut for Garrard deck

BSR JUNIOR
SINGLE PLAYER
Heavy duty 4 -speed motor with
separate pick-up arm fitted
LP/78 turnover mono IA Oc
compatible cartridge. ..-. Post 25p

\ '

es

R.C.S. DISCO DECK
SINGLE .RECORD PLAYER

Fitted with auto stop. Stereo mono cartridge. Baseplate.
Size llin x 81in. Turntable. Size 7in diameter. /VC mains.
200/250V motor has a separate winding 14 volt to power a
small amplifier. Three speeds. Plays all records.

£5.50 25pPost

SOLID MAHOGANY PLINTH Post 45p
With P.V.C. Cover. Cut out for most
B.S.R. or Garrard decks.
Size 12j x 141 x 71in. £6 50
COMPACT STEREO HI-FI
Two full size loudspeakers 131 x 10 x 3/in. Player unit
clips to loudspeakers nicking it extremely compact,
overall size only 131 x 10 x 8 jin., 3 walls per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone

controls.
240V AC
Mains.

W.

.".\-..,
Va,x

Attractive Bargain Price

Teak finish E25
Weight 13 lb. 85p Carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK
I5 AMP TIME SWITCH
0 TO 60 MINUTES
Single pole two-way Surface mounting
with fixing screws. Will replace misting
wall switch to give light for return home,
garage, automatic anti -burglar lights. etc. Variable knob.
Turn on or ofl at full or intermediate settings. Fully
insulated. Makers' last list price £4.50. Brand new and fully

R.C.S. STABILISED POWER PACK KITS
All parts and instruction. with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Maim Transformer
input 200/240V a.c. Output voltages available 8 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2 20 Post
Details S.A.E. Size 31 x 11 x Itin. 20p

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

Ideal for Mike, Tape, P.U., Guitar, Mc. Can be used with
Battery 9-12V or H.T. tine 200-300y d.c. operation. Sim:

x lt x f in. Response 25 c/s to 25 kc's. 26 dB gain.
For use with valve or transistor equipment. El.25Pod
Full instructions supplied. Details S.A.E. lOp

R.C.S. POWER PACK KIT
12 VOLT, 750mA. with
circuit board and assemblyCompleteinstructions.printed E2.95 gpst

12 VOLT 300mA KIT, £2.75. 9 VOLT 1 AMP KIT, i255.

NEW TUBULAR ELECTROLYTICS CAN TYPES
SO} 50/300V 50p
32 +32/350V 35p
32+32/450V 601,

3511, 50/325V 55D
16 +16 +16/275V 45p
32 + 32 -i- 32/350V 65p
000/350V Shy
4700/68V 95o

LOW VOLTAGE ELECTROLYTICS.
1. 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V !Sp; 25V 20p; 50V 30p.

1000mF 12V 20p; 25V 35p; 50V 97p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57P.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65P.
5000mF 6V 25p; 12V 42p: 25V 75p; 35V 85p; SOY 95p.
CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 50000, 4p.
PAPER 350V-0.1 7p; 0.5 18p; lmF 15p; 2mF 150y 15p.
500V-0.001 to 0.05 4p; 0.110p: 0.25 8p; 0.47 25p.
TWIN GANG. "0-0" 208pF j 176pF, £1.10p.
Slow motion drive 365pF +365pF with 25pF +25pF, 50p;
Twin 500pF 75p. Twin 410pF 50p. Twin 120pF 50p.
SHORT WAVE SINGLE. 25pF, 45p: 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. 1W, 1W, 1W. 20",, 1p; 2W. 5p. 1011 to 10M.
HIGH STABILITY. 1W 2". 10 ohms to 6 meg., 10p.
Ditto 5"o. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt. 15 watt,
10 ohms to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 x tin 20p; 6 x tin 20p; 3 x Sin 10p.

2/350V
41350V

14p
14p

250/25V
500/25V

14p
20p

8/350V 22p 100+100/275V 85p
16/350V 30p 150+200/275V 70p
32/500V 501 8 +8/450V 22p
25/25V 10p 8 +16/450V 25p'
SO/50V 10p 16 +16/450V 40p
100/25V 10p 32 +32/350V 40p

MAINS TRANSFORMERS ALL POST
5p each

250-0-250 80mA. 63V 2 amp £2.50
250-0-250 80 mA. 6.3V 3.5A 6.3V lA or 5V IA £4.00
350-0-350 80 mA 6.3V 3.5A, 63V IA or 5V IA 20.00
300-0-300V 120mA, 6.3V 4A C.T.; 6.3V IA
MINIATURE 200V 20mA, 6.3V IA 21 x21 x 2in.

. 75p
MIDGET 220V 45mA, 6.3V 2A 21 x 21 x fin 80p
HEATER TRANS. 03V 1 amp 85p, 3 amp £1.20p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 29 and 80V £4.00
1 amp, 6, 8. 10, 12, 16, 18. 20, 24, 30, 36, 40, 48, 80 £4.00
2 amp, 6, 8, 10. 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6.00
5 amp. 6.8. 10, 12, 16. 18, 20, 29, 30, 36, 40, 48.80 19.75
12, 36, 48V 2 amp. £2.20; 20V 3 amp £2. 3, 5, 8, 10, 13
or 5-0-5V 5 amp. 11.50; 6-0-6V 500mA 80p: 9V 1 amp
95p; 12V 300mA 75p; 12V 500mA 85p; 12V 750mA 85p.
40V 3 amp. £2.50; 22-0-22V 4 amp. £3; 16V 1 amp. 85P;
16V 2 amp. £1 85: 0.5V, 8V, 10y, 16V 1 amp. 11.60.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £400; 500W £7.50; 750W £15; 1000W £18.
CHARGER TRANSFORMERS. Input 200/250V.
for 8 or 12V, lj amp 12.00; 2 amp 12.50; 4 amp 14.00
BATTERY CHARGERS. Ready built with lead. and clips
It amp £2; 4 amp £4; 5 amp. £4.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs. lj amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with fixing feet. L 12 Carr.
Famous make (Value 1191 OUR PRICE 95p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO

E.M.I. 131 < 8in.
SPEAKER SALE !
And crossover. 10
watt. State 3 or 8 or
15 ohm. As illustrated. Post 25p

£4.50
With flared tweeter cone lad ceramic
magnet. 10 watt.
Bass rm. 45-80 c/s.
Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Poet 25p
13 x Sin Bass unit 20 watt r ubber cone surround 15 ohm 2.5.50

2.75

LOUDSPEAKER FRONT GRILLES
Teakwood strips mounted on cloth backing, easily glued on
to baffle to modernize cabinets.
Size 1St in x 101in. 75p Or size 101in x 7iin. 45P

E.M.I. 6in. HI-FI WOOFER
8 ohm. 10W. Large ceramic magnet.
Special Rubber cone surround.
Frequency response
30-12,000 cis. Ideal P.A.
Columns. Hi-Fi Enclosure Systems, etc.
Suitable Cabinet 12 x 8 x 6 £4 Suitable Tweeter 62

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 cis to 18,000 c/s. Blue 35x
31 x 2io deep. Rating 10W. 3 ohm.
Crossover 1125 L1.90 Post SOIL

GOODMANS
8 in. WOOFER
8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.
Ideal bass unit for £3.75
Hi-Fi syatem.

SPECIAL OFFER LOUDSPEAKERS
8 ohm, 21in; 21in; Stin; Sin.
8 ohm, 2tin; 21in; bin x Sin; Sin; din; Sin.
15 ohm, 81in; Sin; 6 x 4in; 5 x Sin; 7 x tars; 8 x Sin.
25 ohm, 21in; 5 x Sin; Sin.
35 ohm, 3in; Sin.

I EACH80 ohm, 21in; 21in. 120 ohm Sin.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 41n 11.25; 6tin 11.150;

x Sin f1A0; Sin 11.75; 10 x 6in 11.90; 10in 2240
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sin
diameter 9W £2.50, 10 in diameter 5W 22.95; Post Up.
12in diameter, 6W, 18.50; 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16Kc/s. OW 8 ohm or 16 ohm £2.60.
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm MOO.
TWO-WAY 3,000 c.p.s. CROSSOVERS 8. 8 or 15 ohm 01.26.

CASSETTE MACHINE MOTOR. 8 Volt.
Will replace many types £125.

R.C.S. 3 WAY CROSSOVER
Complete with 12 It. twin lead fitted with din speaker pins.
Ready assembled with leads for speakers, bass, mid and
tweeter. Crossover frequencies -950 cps and EI.95
3,000 cps.

VALVE OUTPUT TRANSFORMER 50p.
MIKE TRANSFORMER MU metal 100-1 £1.25.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt . £12.50 100 watt 11540

ELECTRO MAGNETIC
PENDULUM MECHANISM
1 5V d.c. operation over 200 hours continuous on BPS
battery, fully adjustable swing and speed. Ideal &Plays,
teaching electro magnetism or for metronome, 9C.., Pod
strobe, etc. "1-' SOP

guaranteed.
OUR PRICE L220 Post 25p 115 VOLT TAPE DECK

I  50 Post 50p
R.C.S. RECORD PLATER AMPLIFIER

2 stage triode pentode valve. 3 watts output. Volume on/cf
and tone controls. Printed circuit E450 PestA.C. main complete and tested. 353
Complete with speaker.

BLANK ALUMINIUM CHASSIS. 18 cw.g. 21in sides
x 4in 45p; 8 x 6in 53p; 10 x 7in 65p; 12 x 8in 85p;

14 x gin 90p; 18 x 6in 90p; 12 x 3in 50p: 16 x 10in £1. VOLUME CONTROLS 80 Ohm COM( 5p Yd.
ALUMINIUM BOXES 3 x 3 x 3in 60P: 4 x 4 x 4in 70p; Long spindles. Midget Size BRITISH AERIALITE

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
x 4 x 4in 80p; 9 x 4 x 4in £1; 12 x 4 x 4in £1 30. 5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACEDALUMINIUM PANELS 18 s.w.g. 8 x 4in 12p; 8 x 6 in 19p; LIN. LA 20p. D.P. 35p. 40 yd £2.00; 60 yd 13'00. OUTLET BOXES, SURFACE MOUNTING 40p.14 x 3in 20p: 10 x 7in 24p: 12 x Sin 25p; 12 x Sin 34p; STEREO L/S 55p. D.P. 75p. FRINGE LOW LOSSI'M per BALANCED TWIN RIBBON FEEDER 500 ohm, 7p yd.16 x 6in 34p; 14 x Sin 90p; 12 X 12in 47p; 16 X 10in 60p. Edge 5K. S.P.Transistor 25p. Ideal 625 and colour. yd JACK SOCKET Std. open -circuit 14p. closed circuit 23p;PAXOLIN PANEL 10 x Sin 30p.

Chrome Lead Socket 45p. Phono Plugs 7p. Phono Socket 7p
Wire Wound controls Olin diem. 3 Watts. 10 ohms to 100K11 inch DIAMETER WAVECHANGE SWITCHES. 45p ea.

JACK PLUGS Std. Chrome 20p; 3.5mm Chrome lbp DIE2 p. 2 -way, or 2 p. 6 -way, or 3 p. 4 -way. British Made with long spindles tin dia. 85p each. SOCKETS Chassis 3 -pin 10p; 5 -pin 10p DIN SOCKETS1 p.l. 2 -way, or 4 p. 2 -way, or 4 P. 3 -way.
DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P. Lead 3 -pin 18p; 5 -pin 25p. DIN PLUGS 8 -pin 25p; 0-pta 25P.TOGGLE SWITCHES, sp. 20p: dp. 25p; dp. dt. 30p. switch. Inner spindle 3tin ; outer spindle 2tin 75p. VALVE HOLDERS 5p; CERAMIC 10p; CA38 5p.

BRITISH FM/VHF TUNING HEART
88 to 108 Mc s British made. 2 Transistors ready aligned

requires 107 Mce I.F. Complete with tuning gang.
Connections supplied but some technical experience

"unt'`' Our price £3.95 Post 20p

ALL PRICES INCLUDE VAT  20p MINIMUM POST AND PACKING  CALLERS WELCOME 

RADIO COMPONENT
SUITABLE I.F. STRIP £4.95. DECODER 1.115

262

Illustrated Brochure, Radio Books & Component Lists 10p Written guarantee.
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I WOOFEREM 11  TWEETER KIT

L575 THE PAIR, Post 95p.
(Available separately.
Woofer 14-25; Tweeter
£1.90)

Comprising a fine example of a Woofer
100 x 81in with a massive Ceramic
Magnet, 44os Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter Silo square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps
SUITABLE ENCLOSURE 20 x 13 x Sin.
MODERN DESIGN. TEAK WOOD FINISH.

ALL OUR PRICES

L10.50
Post 75p

ANOTHER R.C.S. BARGAIN !
ELAC 9 Sin. HI -F1 SPEAKER TYPE 59RM
This famous unit now available. 10 watts, 8 ohm.

Price L2.95 gis,`

10in round L450.

8" or 10" x 6" ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-18,000 cps. Bass resonance
55 cps. 8 ohm impedance.
10 watts. £3.75

TEAK VENEER SPEAKER CABINETS
Fluted Wood Fronts
MODEL "A". 20 x 13 x Bin

lFor 12 in. dia. or /10.CA Post
oin speaker. " 75p

MODEL "B". 19 x 10 x Tin
For 18 x Sin. or E6r60 Post
8 in. speaker
MODEL "4C". 30 x 20 x 12in.
Reflex cabinet will accept 1-12in.
bass unit, 1-5in. mid range, 1-3in.
tweeter. Teak finish. Grooved
front I 8.501Y.
LOUDSPEAKER CABINET
WADDING 18in wide, 20p II.

DECCA DOME TWEETER
31in. diam. 18,000 C.P.S. 25 WATTS 8 t) £3.30

BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
controls into single output.
9 volt battery E450operated.
STEREO VERSION OF ABOVE 25.95.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push -Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. L3.95

THE "INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V.
Leaflet S.A.E. E3.75 Post

20p

WAFER HEATING ELEMENTSTHIN
OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse
factory (available in manufacturing quantities). Approx
sine 10I x flt x tin. Operating voltage 200/250V. a.c.
250 watts approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British -made for use in photo-
copiers and print drying equipment.
Ideal for home handymen and experimenters. Suitable
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails - ideal for
airing cupboards. Ideal for anti -frost device for the garage
-preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR L150)

ALL POST PAID Discounts for quantity.

INCLUDE V.A.T.
BAKER HI -F1 SPEAKERS
HIGH QUALITY - BRITISH MADEBAKER MAJOR 12" £8.50

30-14,500 cis, 1P,in. double
cone, woofer and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 Os Rated 20
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle
and instructions. L10-95

rinse state 3 or 8 or 15 ohms.

BAKER
"BIG SOUND"

SPEAKERS
Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass Resonance 55 cps.

GROUP "25"
l2in 25 watt
3, 8 or 15 ohms.

GROUP "35"
12in 95 watt
3, 8 or 15 ohms.

£7.75

8 or 15 ohms.

IG5R21201) ,:t.50"
L

17.80
SO watt I2in VERSION E1295

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 ohm a.c. Mains.
Separate treble and bass controls.
Guaranteed. Details S.A.E.

L49 i''rj6

NEW MODEL MAJOR 50 WATT
4 inputs, 2 way mixing, £3995. Carr. £1. Ideal disco amp

CALLERS ONLY: DE -LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range
controls. For Mikes, Discos, Organs, Guitars, etc.
4. 8 and 15 ohm Loudspeaker matching. £69

QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered tin thick wood cabinet. Sine
181in x 181in x 81in. Weight 23Ibs. This
cabinet features a wide mesh Silver Grill
covering a separate compartment for mount-
ing Tweeters or Mid -Range Horn. The fully
sealed bass compartment is cut out for
81in Woofer. £7.50. Carr. 85p.
Rosewood Version £13:50. Carr. 85p.
Baffle could be cut for larger speaker.

SPECIAL OFFER 95p. Post 25p.
100 Ohm 20 watt Rheostat Olin dia. Ceramic Former.
Screw Terminals lin. dia. spindle.

R.C.S. STEREO DECODER
British made. sad tested. Complete £4'95

WEYRAD COILS
P50 2CC 40p RA2W 85p
P50.1AC 00p

L°FPDTT14

85D
P50 3CC 40p 65p
PCA1 85p Twio gang 21.10

DELUXE 4 POLE MOTOR
1,400 r.p.m. reversible 42 Watt,
spindle llin x 7/32in, size 31in x
3in. As illustrated. 240V a.c. mains.

E.M.I. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2 -pole
70mA. Size 2: x 21 x 2)in.

titt f2.25
Post 25p

£1.00
Post 25p

REGENT
I2in. 15 watts
An inexpensive unit for the
beginner in high fidelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver.
Bass Resonance 45cps
Flux Density 12,000 gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models.

£715
DE -LUXE Mk II
I2in. 15 watts
Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fidelity
system. Built-in concentric
tweeter cone.
Bass Resonance 30cp
Flux Density 14,000 gauss
Useful response 25-18,000cps
8 or 15 ohms models.

£9.75
SUPERB
I2in. 20 watts
A high quality loudspeaker,
its remarkable low cone
resonance ensures clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register.
Bass Resonance 25cps

18,500 gauss
Useful response 20-17,000cps
8 or 15 ohms models.

£13.80

AUDITORIUM
I2in. 25 watts
A fall range reproducer for
high power, Electric Guitars,
public address, multi -speaker
systems, electric organs,
Ideal for Hi-Fi and Disco-
theques.
Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response 25-18,000cps
8 or 15 ohms models.

£12.95

AUDITORIUM
15in 35 watts
A high wattage loudspeaker
of exceptional quality with a
level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.
Bass Resonance 35cps
Flux Density 15,000 gut.,
Useful response 20-14,000cps
8 or 15 ohms models.

£17-80
Hi-Fi Enclosure Manual containing plans, designs,
crossover data and cubic tables. 63p.

CUSTOMERS FREE CAR PARK OPEN 9-6 p.m. WEDNESDAYS 9-I p.m., SATURDAYS 9-5 p.m. (Closed for Lunch I.IS-2.30)

SPECIALISTS 337 WHITEHORSE ROAD CROYDON

(Export: Remit cash and extra pottage.)
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CRESCENT RADIO LTD.
11-1S & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40cin
Cable Length 120cni

Supplied complete with Fixing
Bracket and 17.cn plus 25p
Control Switch.   P. & P.

lei"CRESCENT
BEAT BRITE"
SINGLE
CHANNEL

but- SOUND TO
iwitp LIGHT UNIT

lissmftimumoolf This fantastic
little box

approx. 4' x 3' x 2j' when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit is fused and can-
not harm your amplifier.
A Bargain at 1740 plus 10P.

MINIATURE RELAYS
Brand new range of British made
relays. mire: 1 f in x lin x tin.
All two changeovers with 250V
I.5A contact. and suitable for
fitting on 0.1m veroboard.
Type Volts Current Ohms
27/A 12V 17M/A 700 All
21 /A 12V 28M/A 430 1110
12/A 6V 33M/A 185 each

200/260V Mains Relay
Heavy duty contacts 2,500 ohm
coil. All new and unused
I).P.D.T. mains relays 60P, Carr.
free. Special quantity £40 per
100 off.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm x 36mm x 31min

PRI 240V
Sec 3.0.3 100mA
Sec 6.0.6 100mA
Sec 9.0.9 10OrnA
Sec 12.0.12 100mA
Sec 20.0.20 100mA

11.23 10p P. & P.

CRESCENT BUBBLE LIGHT SHOW
This budget system compares eery
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 30ft the projected
image is 181t.
Motor -1 rev. per 2 min.
Liquid Wheel -Sin diameter
multi colour.
The motor is fitted to the projector
and can only be purchased as a
single unit.
The liquid wheel is our standard
model and may be purchased
separately.
A bargain at: Projector, 215;
Wheel, £5; Total 020. Plus 75p
CAM

Tin x 4in LOUDSPEAKER
A top quality
speaker ideal where
-.all size is import-
ant. Manufactured
by E.M.I. for a well-
known hi-fi set
maker. Size: Tin x

Sin. Impedance: 8 ohms. Flux:
38.000. Max. Free range: 901Iz to
12kHz. Power handling: 5W.
Unbeatable. Price: 11-80. Free
postage on this item.

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
170W ran., sq. wave 300W instantaneous peak
into 8 ohm (60W into 16 ohm).
* THE PRE -AMP MODULE
Four control pre -amp. Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
Is supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
125, carr. 75p. Send S.A.E. for further details
on this or our ready built amplifiers.

I2 -0-12V 500M/A
240V primary transformer bargain. Approx. size:
60mtn x 40mm x 50rnm; fixing centres: 75mm.
Our price 11-20.

18Y 500M/A
240V primary. Approx. size: 60mm x 40mm x
50mm. fixing centres: 75mm. Our Price £1 each

BARGAIN BOX
Loud buzzer mounted in a metal box complete
with two U2 battery size holder.
Designed and can be used as a fire alarm but Is
ideal as a door or morse code practise buzzer.

Approx. size: '21in x Olin x Olin.
ODR PRICE 50p

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1005, 105mm x 73mm X
45mm 51p; 1006, 150mm x 75mm X 47mm 68p;
1007, 184mm x 124inm x 60mm 913p; 1021,
106mm x 74mm x 45:001 (eloping front) 50p.

BARGAIN BOARDS
Components galore for the experimenter. Ex -
Computer boards with resistors, capacitors and
useful transistors -at least 4 transistors per board.
Five boards £1.

tin. PANEL METERS
Size 59nim x 46min

0.50/./A -ME6 0.100mA- ME13
0.100µA-ME7 0 500mA-ME14
11.500/zA- ME8 0 -IA
0.1mA -ME9 0.50V a.c. -ME16
0.51nA -ME10 0.300V a.c.-ME17
0.10mA-MEll S meter -ME18
0.50mA-51E12 V.U. meter-ME19
L3 each. 10p P. ft P.

POWER PACKS
l'Pl Switched 3-6-7j9V 400M/A Transistor .d

Zener Stabilised On/Off switch and Polarity
Reversal switch, In a black metal case,
£5.25 each.

PP2 Switched 6-71-9V Battery Eliminator.
Approx. size 2:in x x 3f in. Ideal for
cassette recorder., 12.215 each.

PP3 Car converter. From 12V Pos. or Neg. to
= 6-71-9V. Easy to fit and transistor

regulated, i3.90.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, 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 1000W lamps to the output terminals of the
unit, and you produce a fascinating soundlight
display. (All guaranteed.)

18.50 p10, 3Hp P. k P.

MINI LOUDSPEAKERS
.21in so ohlo, 50p; 21 in 40 ohm, 50p. Please
include 5p I'. A: I'. on each L.S.

U.K. CARRIAGE

ISp UNLESS

OTHERWISE STATED

VAT
8% VAT TO BE ADDED

TO ALL ORDERS

SEND 20p FOR A
CRESCENT

CATALOGUE

TRANSFORMERS
SAFETY MAINS ISOLATING TRANSFORMERS

Prim, 120/240V. Sac 120/240V Centre Tapped and Screened
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Ref.
No.
07
49
50
51
52
53
54
55
S6
57
56

Ref.
No. (Watts) lb oz
113 20 I 0 Sex 51x 45 0-115-210-240
64 75 2 4 TO x 6 7 x 6.1 0015-210-240

4 150 3 4 8.9 x 7.7 x 7.7 0-115-200.220-240
66 300 6 4 9.9 x 9.6 x 8 6
67 500 12 B x 11.2 x 10-2
84 1000 19 8 1+0 x134 x143
93 1500 30 4 14.0 x 15.9 x 14.3
95 2000 32 0 112 x 16 6 x 14.0
73 3000 40 0 21.6 x 13-4 x 18.1

VA Weight Size ern. P & P
(Watts) lb oz C p

20 1 7.0 x 6.0 x 6.0 2.55 38
60 3 I 9.9 x 7.7 x 8.6 3.98 45

100 5 '9.9x 8.9x 8.6 4.45 45
200 8 2.1 x 9.3 x 10.2 7.39 53
250 13 1 11 x 11.8 0 10.2 8.93 73
350 15 4.0 x 10.8 x 11.8 10.80 73
SOO 19 4.0 x 13.4 x 11.8 12.41 91
750 29 7.2 x 14-0 x 14-0 18.65

1000 38 7-2 x 16-6 x 14.0 26.50
1500 46 21-6 x 13.4x 18.1 30.23

2000 60 21.6015.3 x 18.1 33.70
AUTO TRANSFORMERS

VA Weight Size cm. Auto Taps P & P
C p

1.52 30
2-64 38
3.75
5.29
8.02

12.44
16.65
22.00
31.90

45
53
67
91

CASED AUTO TRANSFORMERS
115V mains lead input and U.S.A. 2 -pin outlets, 20VA £1.85, P & P 38p.
500VA L9/50, P & P 80p. I000VA 615.92, via B.R.S.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P
No. 12V 24V lb oz C pIII 0.5 0-25 8 4.8 x 2.9 x 3.5 0-12V at 0-25A x 2 I.34 23
213 1-0 0.5 I 4 6.1x 5.8x 4.80-12V at 0.5A x2 1.58 30

71 2 I 1 12 7 -Ox 6.40 6.1 0-12V at IA x2 2.09 38
18 4 2 2 12 8.3 x 7.7 x 7.0 0.12V at 2A x 2 2.60 38
70 6 3 3 8 8.9 x 8.0 x 7.7 0-12V at 3A x 2 3.75 45

108 8 4 5 8 9.9x 8.9x 8.60-12V at 4A x2 4.15 45
72 10 5 6 4 9.9 x 9.6 x 8.6 0-12V at 5A x 2 4.67 53

116 12 6 6 12 9-9 x 10.2 x 8.6 0-12V at SA x2 5.02 53
17 16 8 812 12.1x 9-9 x 10-2 0-12V at 8A x2 6.62 60

115 20 10 1 1 8 14.0 x 9.6 x 11.8 0-12V at 10A x 2 9-45 73
187 30 15 15 8 14.0 012.1 x 11.8 0.I2V at 15A x 2 12.29 85
226 60 30 32 0 17-2 x 113 x 14.0 0. 12V at 30A x 2 1530

30 VOLT RANGE
Ref. Amps Weight Size cm. Secondary Taps P & P
No. lb oz I p
112 0-5 I 4 6.1 x 5.8 x 4.8 0-12-15-20-24-30V I-65 30
79 1.0 2 4 7.0 x 6.7 x 6.1 ,, 2.18 38

3 2.0 3 4 8-9 x 7.7 x 7.7 3.18 38
20 3.0 4 8 9.9 x 8.3 x 8.6 412 45
21 4.0 6 4 9.9 x 9.6 x 8.6 4.67 53
51 5.0 6 12 121 x 8.6 010.2 " 5.83 53
117 6.0 8 0 12.1 x 9.3 010.2 , 6.51 60
88 8.0 12 0 12.1 x 11.8 x 10.2 ,. 9-00 67
89 10.0 13 12 14.0 x 10.2. x 1143 8-97 73

50 VOLT MANGE
Ref. Amps. Weight Size cm. Secondary Tops P & P
No. lb oz t p
02 0-5 I 12 7.0 x 6.4 x 6.1 0-19.25-33-40-50V 135 30
03 1.0 2 12 8.3x 7.4x 7-0 3.08 38
04 2-0 5 B 7.9 x 139 x 8.6 ,, 4.26 45
05 3.0 6 12 9.9 x 10-2 x 8.6 548 53
06 4.0 10 0 12.1 x 10.5 x 10.2 ., 6.91 67
07 6.0 12 0 14.0 x 10.2 x 11.8 11-00 67
18 8.0 18 0 14.0 x 12.7 x 11.8 II -80 85
19 10.0 25 0 17.2 012.7 x 14.0 15.45

60 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz f p
124 0.5 2 4 7.0 x 6.7 x 6.10.24.30-40-48-60V 2.12 38
126 1.0 3 4 8.9x 7-7x 7.7 3-10 38
127 2.0 6 4 9.9 x 9.6 x 8.6 4.62 45
125 3.0 8 12 2.1 x 9.9 010.2 6.84 60
123 4.0 13 12 2.1 x I 11 x 10-2 196 67
40 5.0 12 00 4.0 010.2 011.8 8.87 73

120 6.0 15 8 4.0 x 12.1 x 11-8 10.27 85
121 8.0 25 00 4.0014.7 011.8 13.64
122 10.0 25 0 7.2 012-7 014 0 15.93
189 12.0 29 00 7.2 x 14.0 x 14.0 18.16

MINIATURE TRANSFORMERS WITH SCREENS
Ref. mA Weight Size cm. Volts P & P
No. lb az C p
238 200 2 2.8 x 2.6 x 2.0 3.0-3 I.40 10
212 IA, IA I 4 6.1 x 5.13 x 4-8 0-6, 0-6 1.67 30

13 100 4 3.9 02.6 02.9 9-0-9 1.28 13
235 330, 330 4 4.1302-9 03.5 0-9, 0-9 1.42 19
207 500, 500 100 6-1 x 5.4 x 4.8 0-8.9, 0-8.9 1.75 30
208 IA, IA I 12 7.0 06.4 06.1 0-8-9, 0-8.9 3.00 38
236 200,200 4 4 8 02/9 x 3/5 0-15, 0-15 1.30 19
214 300, 300 I 4 6.1 x 5.8 x 4-8 0-20, 0-20 1.76 30
221 700 (d.c.) I 8 7.0 x 6.1 x 6-1 20-12-0-12-20 1.98 38
206 I A, 1 A 2 12 8.3 07-7 x 7.0 0-15-20, 0-15-20 3.15 38
203 500,500 2 4 8.3 x 7.0 x 7.0 0.15-27, 0-15-27 2.73 38
204 IA, I A 3 4 8.9 x 7.7 x 7.7 0-15-27, 0.15-27 150 38

'Carriage via B.R.S.

PLEASE ADD 8% FOR V.A.T.
INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE. 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST
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50

100

02C0
400
600
800
1000

0 electronics
Dept.2. 56, Fortis Green Road,

Muswell Hill, London, N10 3HN.

telephone. 01-883 3705

RECTIFIERS MIDGES TRW'S SOLDERING

N4001 63p/ 945400 151,7
N4002 lip N5401 163p
944003 9p N5402 1711, By213
N4004 99 945404 /220 87212
N4005 I 1p 945406 26p BY211
946006 1330 N5407 29p 80210
N4007 161p N5408 31p

87061 - 50 23 21
87%61 -100 23.44

58p 89%61 -900 23 76
66p 117061 -400 2.29
73p 87062 -600 £4.29
85p

DIN CONNECTORS 4mm.

Line
Plugs Sockets Couplers

2 9P 7p 1 1p

3 10p 7p 1 1p

4 1 1p 7p lip
5 (100) lip 8P I 1p

5 (210) lip BP I Ip
6 I 1p Op 1 1p

7 13p Op 1 10

CO' AKIN
Plug - Screened 1 1p

- Plptic

Sockets

Chassis 101,

Surface I 1p

PNONO

1 way 59

1 way 71)

3 way 7p
way Flp

Plugs:

Mastic Moulded 73p

Chrane Screened 123p

Coupler screened 15p

High Ouolity
250v IA

S.P.S.T 25p
D .P .D .7 . 45p

40111
Render

Toggle

Rotary 2A
Maim
Switches

35p

lulg in

dap push -to -make

111.111- Slid.
D .P.D .7 12p

to
259

Erg Oil Switches

I pole 8 way 99p
2 pole 4 woy 85p
4 pole 1 way E1.24

Lori in Water Switches 27p

1 pole 12 way, 4 pale 2 way
3 pole 4 way, 4 pole 3 way

Joy

.0,4*
40A0' go

50 357 750

100 20p 40p 789

200 22p 459 90p

400 25p 50p El 05
600 25p E1 20
1000 3ap

Available
in seven
coloan
Terminals
15p

Plugs

13p

25. 2946068 43p
50. 2946069 52p
100. 2946070 S8P
200v 2946071 630
400. 2946073 6ap

600. 2946075 61.49

Transiocu covers

A brand New Audio I .0 . Leaflet with
Circuits and pin connections for

ALL the I.C.'s listed below
FREE with orders ashy,

£1.00 or 10p
without

O
, 04

Desolder Braid
Reel 649

Adcola Invader

L706 19 watt 3. bit 12.88
L646 20 watt bit 13.13

NEAT SINKS

173

TV2 (7066) 15p 59 (TO 5) f or

TV3 (TO 3) 16p I8F (sow S1.414

TV4 (TO 126) 14p 73p SL415

TV5 (TO 220) 14p 181p

NA.
4e V

0.25
0.5

1

1

2

23  23
3

5

9 I

9
9

12

18

18

18

24 I

24

16

16

20
30

35 driver 25
20 15

A
A

O

N

MFCI0008
MC 1306P

TAA300
T8A820
LM380
LA4377

SL414
SL415
TBA800
TBABIOS
TBA810AS
TCA940
B1140002
NE5404
TDA2020

78p
69p

11.76
71p

11.08
62.91
E1.72
E2.24

9414

E1.07
E1.07
E1.94
E2.60
£1.08
IBA

Dual Low Noise +24 A LM381

Dual Low Noise 14 A LM382
Dual Pre -Amp  D A MC13031.

Dual Low Noise  12 A MCI33914
Dual law Noise 7.15 A T8A231

GC al
D.C. Castro( led otterwator MFC6040
3 stage G.P. amp. 8 TAA263
Tape Pre -APP F TAA310
8i -Fen 8 TAA320

Hear/Aid Amis 1.3v I TAA370
PPL stereo decoder (i) A MC1310
!channel SO ^ 111) A MC1312
4 pre -amp (ii) 16 MC1314
CBS SO Logic (ii) 16 MCI315

(11) Separate leaflets availoble free only with purchase over El

62.16
12.19
11.59
E1.31

8814

Isiulticom

18 swg size 5 32p
22 swg size 15 361p

carton six. I 50p

1211.57

U1(014800) 18P

U1(0148105) 16p

U2(111A810AS) 16P
U2( TCA940) Itp
L63(TDA2020) 159

/.C. SOCKETS

505 Dual -In Line
Style B pin 13p

14 pin 15p

8 pin 3Ip 16 pin 15,
10 35p 24 pin 26p

78 pin 30p

36 pin 39p

40 pin 14p

I.C. PIN SOCKETS
I .C. pins in strip of 100.
Just snlp off *bat yaw need.

&Sp per stri

P.C. CONNECTORS

0-1. pin centres 24 way key
supplied with ends 649

Etch resist from a pen. Draw your
own printed c ;mud , then etch it.

S0000,62f i 41%

6-0-6,, 100riA 97p , 20-0-20v IA 14.55
9-0-9v, 100mA 97p 24-0-24e IA £2.18

12-0-12v, 100mA 97p , 29-0-78 IA £6.18
18-0-18v, 20OrnA pia 0-24v 40InA 97p

IA 2A 4A
0-9-17v E1.95 £2.27 £2.61
0-12-15-20-24-30v 11.48 14.15
0-24-30-40-48-60v 0.18 17.02

3A IA 2A
0 19 25 33 40 50 E2.70 0.40 U.53

830
80p

E1.34
97p

£5.05
E2.14
12.42
U.05
f-5.37

safe, inexpensive;
quick ,A .0 . maim
connector. A 13

amP pig too
containing snap
connectors

El .75

OVERSEAS CUSTOMERS DEDUCT 2/27

VAT INVOICES ON RE OUf Si
P&P On U K Order, 1511 Overseas Orders at Cost
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Phoenix
Electronics
(Portsmouth) Ltd.
139-141 Havant Road,
Drayton, Portsmouth, Hants

P06 2AA

Full member of AFDEC-the industry's association of
franchised electronic component distributors.
Our prices include VAT at the current rate-and
carriage on all goods is free.
Send for our catalogue and price list-we'll mail that
to you free, too.
THIS MONTH'S BARGAIN OFFER!
Rectifier kit. 4 each 1N4148, AA144, 1N4004, 1N4006.
1N5402, 1N5406, SCR 0.6A/200V, Bridge 1A/400V,
Triac 2.5k100V, plus 4 voltages of 400mW Zeners-
catalogue value £10-60. Bargain pack PEP 4A-
£6.50.

Please send your catalogue-free!

Name

Address
PEP 1A

NEW PE
SCORPIO

Mk. 2 V
Following the phenomenally successful Scorpio Capacitor -Discharge
Electronic Ignition system introduced in 1972 and proved by many
thousands of satisfied motorists, we are happy to announce avail-
ability of all parts for the PE SCORPIO Mk. 2-
 Now with added R.F.I. suppression.
"Fully machined and painted die-cast case with AMP termination

connector block.
 Custom wound transformer.
 NOW AVAILABLE IN 6V. and I2V.
 Suitable for all types of Cars, Boats, Go -Karts, etc.
 Promotes easier starting-even under sub -zero conditions.
 Improves acceleration, gives better high speed performance and

quicker engine warm up.
 Eliminates excessive contact breaker burning and pitting.
 PROMOTES FUEL ECONOMY.
Construction of the unit can easily be completed in an evening -
installation should take about half an hour. A complete complement
of components is supplied with each kit together with ready drilled,
roller tinned professional quality fibreglass printed circuit board.
-Uses original plugs, points and coil.-No special parts or extras
required. (Case size: 7Iin x 4Sin 2in)
 All components available separately.-S.A.E. with enquiries.
 Construction manual available separately 25p.
Cost 111.78 incl. carr. and ins. or ready built and tested /114:49
Conversion kit from Mk. I to Mk. 2. For constructors already
possessing Mk. I Kits.-- Miniature P.C. assembly 11 incl. carr. and
ins. With full conversion instructions.

PLEASE ADD VAT TO ALL U.K. ORDERS
(Carriage at cost outside U.K. -- Export enquiries welcome.)

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET

WALSALL, Staffs WSI I UZ

TTL I. C. s 7441 75p 7476 37p
7400 14p 7442 70p 7480 65p
7401 15p 7447 sap 7486 41p
7402 15p 7448 90p 7489 340p
7404 lap 7450 22p 7490 45p
7408 20p 7454 22p 7492 68p
7410 15p 7460 22p 7493 49p
7413 30p 7470 30p 74107 45p
7414 72p 7472 30p 74121 34p
7016 33p 7473 36p 74122 713p
7420 15p 7474 34p 74123 110p
7430 15p 7475 52p 74141 85p

ACCESSORIES DIL SOCKETS (LP I
8 pin 12p, 14 pin 13p, 16 pin 14p.
Mice - bushes for TO3 and TO66 Sp.

5314 Clock Chip 24 pin DIL 650p.

Alarm Clock Chip 40 pin
DIL (similar MM5316) 750P.

5001 12 Digit Calculator
Chip 28 pin DIL 485p.

(All above supplied with full
data; data separately 25p each

S.A.E.)
PC Keyboard (0-9. decimal,

4 function, C. K. keys). Size:
2 36 x 3.76" x 0.45' 400p.

Popular Op Amps
ML709 OPA with est Meg
ML710 041 comparator
ML741 OPA with trot comp in pin DILI
ML747 Dual 741
ML748 OPA with ex, comp

tip
35p
25p
70p
Sap

LINEAR ICs
CA3046 Transistor Array
CA3048 4 independent Amps
CA3089 FM IF Amp
CA3090 FM Stereo Decoder
1,301 OPA with ex! comp
LA1307 OPA ..4411 int comp
MC1303 Stereo Pre -amp
MC1307 FM Stereo Decoder
MC1310 Codes. FM Stereo Dec
MC1312 SO Quadraphonic Den
MFC 4000 Wet Audio Amp

55p
230p
250p
400p
40p
sap
1800
1213p
245p
220p
40p

MFC6040 Eimictromc Attenulor
MFC8070 Zero Voltage Switch
TAA570 Limiter Amp
TBA570 AM FM Radio receiver
TBA800 5 Watt Audio Amp
TBA810 7 Wet, Audio Amp
TBA820 2 Watt Audio Amps
TCA940 10 Watt Audio AmplMer
215414 Radio receiver
NE536 PET OPA
NE555 Timer
NE556 Dual 555
NE560 PLL
NES61 PLL with AM Demod
NE562 PLL with VCO
NE565 Precision PLL
NE566 Function Gen
NE567 Tone Decoder
SG3402N
6038 Voltage Controlled Oscillator
Dat sheets on above ICs 10p each

.0p
2500
17OP
150p
100p
125P
.0p

"au
110p
192p
50p

1200
2250
225P
225p
295P
200p
2500
172p
290p

BRIDGE RECTIFIERS
50V 100V 400V 600V

250mA 180 - -
1 Amp 20p tip 24p 25p
2 Amp 30p 35p 45p 41p
4 Arnp
6 Amp 5-5p 6-0p iip

SCR-THYRISTORS
SOV 100y 400V

1 Amp 42p 48p 80p
3 Amp 43p 49p 7Sp
7 Amp asp

16 Amp - 82p 91Ip
Other
C10 D 45p. 2N3525 1p, 2N4444 1 Sp

60 V
7 p

10 p
11 p

TRIACS
100y 400V 500V

3 Amp 85p 99p 120p
6 Amp Sap 120p 150p

10 Amp 109p 154p 185p
16 Amp 145p 1SOp 200p
Other
40430 90p, 40486 115p, 40669 95p.
DIAC ST2 for use with above Macs 21p.

VOLTAGE REGULATORS

723
14 pin DIL 55p
MFC4060 ?Op

1 Amp
7805
7812
7815
7818
7824

Plastic
5V

12V
SV
8V

24V

10-220
140p
140p
140p
140p
140p

AC126,7
AC128
AC176
AC187
AC188
AD149
AD161
AD162
AF11415
AF116 7
AF139
AF239
BCIOT8
BC109
BC1471
BC1I9
BC157
BC158
BC159
BC169C
BC177
BC178
BC179
BC1212/3
BC1/34

llp
lip
lip
12p
lip
43p
36p
36p
13p
13p
alp
44p

fl
lop
7p
9p

13p
12p
14p
12p
lip
17p
lip
10p
lip

BC212
BC213
BC124
Bolls
BDI24
BDI31
610132
BF115
BF167
BF173
BFIB4
8E194
61E939140
13E841
BFX29/30
BEY50/1,2
BRY39
MJ E2055
MJE3055
OC26
OC28
0C35
0C36
OC4l 2
OC44 5

lip
10p
13p
55p
75p
42p
45p
22p
23p
25p
22p
tip
23p
2Sp
30p
15p
34p
95p
85p
47p
55p
411p

52p
15p
lip

OC70 1 2

OC73
OC81 2
0083 4
TIP2955
TIP41A
TIP424
Zfl(300
ZTX304
ZTX500
ZTX504
2N696
2N697
214698
2N706
214708
214930
2611131:2
2N1302-3
2N1304,5
2N1306 7
2N1308 9
2N1613
2141711
2142219

lip
SOp
12p
28p
70p

78p
14p
24p
15p
50p
15p
13p
30p
12p
18p
lip
lip
17p
21p
2Sp
28p
20p
20p
20p

2N2221 2 20p
2N2369 14p
2N2484 30p
2612905
2N2926REI Sp
26129260 ap
2N2926YG 9p
2613053 lip
2N3055 40p
2613442 140p
2613702 3 llp
2N3704 5 llp
2143706 7 llp
2N3708 9 9p
2N3772 161p
2613773 220p
2613903,4 15p
2N4058 15p
2N4060 13p
2N5191 95p
2N5194 65p
2612904 20p
2143054 45p
40361 36p
40362 38p

MJE340

UJTS
TIS43
2N2160

2N2646
2614871

FETS
BF244 36p
MPF102.3 31p
MPF104 5 31p
2613819 20p
2143820 57p
2143823 80p
2615457 31p
2N,5458 31p
2615459 31p

MOSFETS
40603 58p
40673 50p
40841 75p
314128 75p
314140 35p
351141 75p

45p

25p
70p

35p
31p

C-MOS I.Cs

CD4001AE 37p

CD4011AE 37p

CD4012AE 37p

CD4013AE 67p

CD4016AE 90p

CD4017AE 183p

CD4023AE 37p

CD4024AE 144
CD4025AE 37p

CD4027AE 108p

CD4030AE 82p

CD4046AE 225p

CD4047AE 1549

OPTO-ELECTRONICS
LDR ORP12 50p, ORP60 60p
Trans OCP71 65p, 2N5777 45p
LEDS TIL209 (Red) 16p, Green
Yellow 35p.

Seven Segment Displays
Filament

3015F 0, 3541n DIL
All LED
MAN -3M 0 127in PCB
MAN -4 0 19in ()IL

Reflective Bar LED
LIT 704 0 33in DIL
LIT 707 0 33in DIL
LIT 747 0 63in DIL

3 Digit Readouts
Blisdor

Lens 0 127in DIL
Red Lens

Filter 0 127in DIL

120p

100p
130p

135p
135p
250p

250p

is5p

RECTIFIER
DIODES
500mA
BY100 15p

1 Amp
0Y126 12p
13Y127 12p

1N4001 5p
1N4004 8p
1614007 7p

15 Amp
PL4004 10p
3 Amp
PL7004 20p
6 Amp
BYZ10 50p

BYZ11 50p

BYZ12 50p
BYZ13 50p

SIGNAL
DIODES
BA100 10p
0A47 7p

0A70 8p
0A79 7p

0A81 7p

0,485 9p
0A90 6p

0A91 6p

0A95 7p

0A200 6p
0A202 7p
15914 4p
1N916 6p
154148 4p

ZENER
DIODES
3 3V to 33V
400MW 9p

1 3W 20p
1 5W 27p
10W 55p

Other
Diodes
TUNNEL
AEY11 50p

VARICAP
BB103 15p

BB104 30p
BB105 309

Minimum order £2.
All prices exclusive of VAT.
P & P. 15p.

All goods brand new

MAIL ORDER ONLY
TECHNOMATIC LTD.
54 Sandhurst Road, London NW9. Tel. 01-204 4333
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The big
three from
Wireless
World
WIRELESS WORLD
ANNUAL 1975
The first ever Wireless World Annual
contains pages of features covering all
aspects of electronics and communications,
including new and established techniques
both practical and theoretical. Content
includes constructional projects for a
general purpose audio oscillator and a
small boat echo sounder. There is a
reference section packed with useful
information.

HIGH FIDELITY DESIGNS
In response to demand for reprints of
Wireless World constructional projects,
we have collected fifteen of the most
popular designs in one book. It covers tape,
disc, radio, amplifiers, speakers and
headphones. Where necessary,
specifications have been updated to
incorporate new components which
have become available.

HI-FI YEAR BOOK 1975
This is the book that tells you everything
you need to know about the hi-fi
equipment on the market. Separate
illustrated sections cover every major
category, together giving prices and
specifications of over 2,000 products.
And it's got a directory of
dealers/manufacturers - plus a host of
articles on the latest hi-fi developments
and their application.

wireless 0
world
annual 1975

wireless world
A.NUSSVWMOPWAVAI,04

I

HI FI YEAR BOO
1975

A40,104)110,

ALSO
AVAILABLE
AT LEADING
BOOKSTALLS

170: General Sales Department, Room 11,
Dorset House, Stamford Street, London SE1 9LU
Please send me books as indicated below (state number of copies of each) :

Wireless World Annual 1975 (,/ £1.35 each incl.
High Fidelity Designs (a £1.35 each incl.
Hi-Fi Year Book 1975 ar £2.00 each incl.

I enclose remittance value £
(cheques payable to I PC Business Press Ltd.)

Name
(please print)
Address

ORDER FORM

Regd. in England No. 677128 Regd. office Dorset House, Stamford Street, London SE1 9LU
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Practical Electronics Classified Advertisements
RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi -Display £8.50 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

RECEIVERS AND COMPONENTS

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
12 Volt I Amp Trickle Charger. EI85 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2f x 2x II in with
circuit, E1371 inc. P.P.
Crouzet Geared Motors, 30 r.p.m. New,
11.54 inc. P.P.
UHF TV Tuners. Transistorised, E1.85
inc. P.P.
Panels with I.C's on lip per I.C. min.
order 10 I.C's.
Transformers. 7.5V +7.5V }A, El inc. P.P.
12-0-12V, 100mA, EI10 inc. P.P. 9-0-9V,
100mA,i1.10 inc. P.P.;29V 50mA, 85p inc. P.P.
6-0-6V, 100mA, Ell° inc. P.P.
Transformer. 24 volt, approx. I amp +
6.3V CT approx. 500mA, 11'40 inc. P.P.
Transformer. 20-0-20 volt, approx. 2 amp
+ 6.3V, E3 inc. P.P.
Transformer. 20 volt, 1 amp, EI25 P.P.
Transformer. 45 volt, 2 amp, E3 P.P.
P.C. Board. S/S, 5i x 51in, I 0 for LI inc. P.P.
3EG I Scope Tubes with base and con-
nections, E330 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, E2 inc. P.P. Size 3" x 2" x 2".
Power Unit Components Transformer.
18 volt 1 'amp F/W bridge rectifier. 2 1250
mfd capacitors, all new 11.40 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
4I" x li" 80p. inc. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for L115 inc. P.P.
4 Panels each with XN3 type Nixie tube
ON LI135 inc. P.P. Min. order 4.

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
440V AC (± 10%) 63V Range
0.1µF (14'x1') 130p d_2% ±5".
0.2'2µF (11' En 59p 0.470' - 56p 480 Up
0.25uF (1r x 10µP &Sp 58p 461,
047µF (1l' X I") 71p 2.20' 80p 65p 55p01µF (11'x:') 75p 4.7µF 11.30 21.05 85p
0.68µF12' x I") SOp 6.811F 21.64 11.29 11.09
1.0µF (2'x1') 91p 10.01aF 12.00 11.60 1140
2,012F (2'x1') 51.98 15.0µF 22.75 £2.15 1110

TANTALUM BEAD CAPACITORS -Value. available:
01, 0.22, 0.47, 1.0, 2.2, 4.7, 6.8µF at I5V/25V or 35V;
10.0µF at 16V/20V or 1.5V; 22.0µF at 6V/10V or 16V;
33.0uF at 6V or 10V; 47. µFat 3V or 6V; 100.00, at 3V.
ALL at 10p each. 10 for 950,50 for £4.
TRANSISTORS: BC1 3/183L lip BFY50 20p
BC107/8/9 9p 1101 4/184L 1211 EFV51 20p
BC114 12p BC) 2/212L 14p BFY/52 20p
BC147/8/9 lep BC647/558A lip AF178 30p
B0153/7/8 12p BIN 4 12p 0071 12p
BC182/182L lip BF1 7 "18p 2143035 50p
POPULAR DIODES -1N914 6p, 8 for 45p, 18 for 902:
1E916 8p, 6 for 450,14 f r 90p; 1844 Op, 11 101.509,24 for
£1; I N4148 bp, 6 for 279, 12 for 48p; 1E4001 Sip; 1N4002
Op, 104003 61p; 1N4004 7p; 1E4005 lip; 1N4006 Sp;
I/44007 SW
LOW PRICE ZENER DIODES-400mW, Tol. ±5% at
SmA. Values available : 3V, 3.3V, 3.6V, 4.7V, 5.1V, 5.61/,
6.2V, 6.8V, 7.6V, 8.2V, 9.1V, 10.1, 11V, 12V, 13V,
13.5V, 10V, say, 18V, 20V, 22V, 24V, 27V, 30V, 33V.
ALL M 7p each, 6 for Up, 14 for 84p. SPECIAL OFFER:
100 Zeners for 1540.
RESISTORS -High stability, low noise carbon Olm 5%
414, at 40°C, 41/9 at 70°C. Ell aeries only -from 2.20 to
2.2M 0. ALL at 1p each, Op for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 220 to 2.2E0 (730 resistors) AL
SILICON PLASTIC RECTIFIERS -1.2 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 for 201; 400 P.I.V. Sp
(4 for Up).
BRIDGE RECTIFIERS -21 amp: 200V 40p; 3508 45p;
8001 sop.
SUBMINIATURE VERTICAL. PRESETS -0.1W only:
ALL atop each: 60 CI, 1000, 2200. 47011. MI00. lk O.
22k 0, 4.7k0, 6.8k11, 10k0, 15k0, 22k0, 4750.
100k0, 2000, 680k0. IMO, 2.5M, 5M.
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 8% V.A3. TO ORDERS
Send S.A.E. for lists of additional ex -stock Items.
Wholesale price lists available to bona fide companies.

MARCO TRADING
Dept. E.3, The Old School, Edstaston,

Nr. Wein, Shropshire
Tel.: Whizall 464/465 (STD 0948 72)

(Propre: MInIcost Trading Ltd.)

LED
S die. 0-125 0 2

DJ L
SOCKET
8 Pin

.1!Pp,,

130

RED 15p 19p
Datawithclp GREEN 27p 33p

YELLOW 27p 33p

INFRA -RED

LEDs was Data

550pW axial lead, 49p
1.5 mW TO46, £1.10

OPTO-ISOLATORS with Cate
IL74 1. 5kV, 150kHz El
4350 2. RV. 5MHz £2.25

OP. AMPS
709 all 25p
741 8 pin 29p
748 D.I.L. 35p

THYRISTORS 50v 100w 400v
TOO 1A 25p 27p 46p

TO66 3A 27p 35p SOp
NE555V 60p

El4p0
moo
BHA 0002 15W
I.C.AMP 1200

AC127 15p
AC128 15p
AF117 20p
BC107 10p
BC108 10p
BC109C 14p
BC169C 12p
BC182L lip
BC184L 11p
BC212L 12p
BC213L

2N2926(R) 7p
2N2926(0) 129
2N3053 1Sp
203055 11p
203702 12p
2N3704 12p
TIM 2sp
MPF102 40p
2N3819 250
2N3823 30p

181914 3p
IN4001 Op
IN4002 6p
1N4004 7p
IN4148 4p
0A47 5p
0A81 7p
0A91 Sp
OASIS Sp
0A200 Op
0A202 7p

lip
BCY70 15p
BCY71 22p
BCY72 12p

used 0084
10 for SOp

BFY50/51 lip
0071 10p
20706 lap
202904 lIp
202906 10p

7805 Reg. £1 50
Plastic 1.5 Amp

L129 5V reg.
800mA 11.10

BRIDGES
2A 50V 30p
2A 100V 36p
2A 400V 46p

PRICES INCLUSIVE + 10p P. 8 P. (1st class)

ISLAND DEVICES, P.O. Box 1 , Margate, Kent

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V-0.47, 1, 2-2,
4.7, 10 mF, 4p; 22, 47, 4;p; (50V, 5p); 100,
Sip; (50V, 7p); 220, 6p; (50V, 90. Subminiature
bead -type tantalums 0.1/35V, 0.22-/35V,
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/16V,
22/16V, 47/6V, 100/3V, Op. Mylar Film 100V
0.001, 0.002, 0.005, 0.01, 0.02, 20; 0.04, 0.05,
3p. Mullard Tubular Polyester 400V E6
series, 0001-0.022, 3p; 0.033-0.1, 4p. Mullard
miniature C333 ceramics E.12 series 2% 1.8pF-
47pF, Zip; 56pF-33QpF, 3p. Polystyrene 63V.
E12 series 10pF-1000pF, 24; 1200pF-
10000pF, Sip. Miniature Highstab Carbon Film
Resistors 4.1V E12 series 5% 111-10Mi3 (10%
over 1M03), 1p. Postage Sp. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, S8 ORN.

DRY REED INSERTS

Overall length 1 85' (Body length 1.1').
Diameter 0 14'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; CI 12 per 100; 130 25 per 1,000;
L275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing. Susses 0903 34507

BETA DEVICES
FOR BETTER PRICES

TRANSISTORS
AC187/188

PR. 0.40
BC107/

BC108 0.09
1301090 011
110147/8/9 0.10
SCY70/71/720.18
RFX86/87/88

0.50
BFY50 0.18
BFY151/52 0.12
0C28 0,45
0035 0'85
2N2646 0.802N2_646 0.80

0.14
293055 0 38
293442 £1 40
293773 12 20
TIP41A 074
40636 11.00

I. 0's
709C TO.99 0.80
7090 D.I.L. 0.80
741C TO.99 0.84
7410 D.I.L. Ole
7230 D.I.L. 0110
747C D.I.L. 0.815
748C D.I.L. 0.811

DIODES & RECT.
19914 0.04
194148 0.04
BYI27 0.14
1E4001/2 0.08
1174003/4/5 000
1E4006/7 0.08
BRIDGES
WO1 IA

100V 0.20
W06 1A

600V 0.80
ZENERS
137.1788 OS -

33V 5% 0.09
1 Watt 64)-

200V /5% 0.15
L It D

-

SWIM Audio I.C.
TBA 800 11.50.
D_ta free with
every order.

D.I.L. SOCKETS
8 -Pin 0-12

14 -Pin 049
16 -Pin 0-14

All prices
include V. 4.T.

209 -Red 0.17
I. C. Clip 0.02

C.W.O. PLUS P.P. 10p TO
BETA DEVICES,

263 THE RIDGEWAY, ENFIELD, MIDDX.

TTL AT LOW PRICES!
(All ex -stock. All prices include VAT I

1124 2519 1,24 25 99
SN7400 0.15 0144 SN7454 015) 0.144
SN7401 0.151 0.141 SN7460 1S) 0.14
SN7402 0.164 0.141 507472 0.29 0.27
SN7403 0.154 0.144 SN7473 0.33 0.32
SN7404 0.18 0.164 SN7474 0.36 0.34
SN7405 0.18 0.161 SN7475 0,51 0 50
SN74013 0.18 0.161 SN7476 0 55 0 32
SN7410 0.151 0.141 SN7480 0 50 0 41
SN7412 0.23 0.21 SN7483 0 95 0.89
SN7413 0.33 0.32 SN7486 0 35 0.34
SN7420 0.151 0.141 SN7489 3.56 3 33
SN7430 0.154 0.144 507490 0 54 0 50
SN7432 0.31 0.29 507492 0,54 0 50

SN7437 0.31 0.29 SN7493 0 54 0 50

SN7440 0.154 0.144 SN7495 0 73 0.68
Sh17442 0.73 0.68 SN7496 0 83 0 78
SN7445 0 99 0.92 SN74107 0,36 0 34
SN7447 0.98 0.98 SN74121 0,36 0 34
SN7450 0.151 0.14) SN74123 0.72 0.67
SN7451 0154 0.141 SN74157 0.87 0.81
SN7453 0.151 0.141 5074175 1.01 8.116

DIODES: 1N4148 4p, 1144001 44p, 1N4002 Sp, 1N4003 Sp,
104004 6p.
TRANSISTORS: ZTX10710p, ZTX1088.1p, ZTX109111p.
MULLARD C280 Polyester Caps (all uF): 0.01. 0-015
2111: 0.022. 0.033. 0.047 3)p; 0-068 4p; 0,1. 0.15 44p.
All devices lull spec. by famous manufacturers. TTL
MAY BE MIXED FOR 2599 PRICES. S.A.E. forfull lists
10p P. 8 P on orders under El  otherwise POSTFREE.

J. C. JONES (Dept. PE3)
46 BURSTELLARS. ST. IVES

HUNTINGDON PE17 4XX
(Mail Order only)

COPPER CLAD FIBRE GLASS PANELS 124in x Tin.
alp; 18In x 41n. 75p. Double sided 121In x 710, 90p;
11In x 131n, MU. All post pad MC METERS, 3

assorted 231n. El .313 (40M 5 FIGURE RESETTABLE
COUNTER, 18/22V, works on 12V, £225 (30M. 74
SERIES D.I.L. ICs ON PANELS, 10 for Up.(10p)
COPPER CLAD PAX. PANELS, Bin x 94.in, 3 for El.
124In n 9In, 2 for 90p. 16in x 0110, 110p. Double sided
124in x 1241n, 70p. All post paid. 22 -WAY STEPPING
SWITCH WITH RESET. A.C. mains operated. t1 (30p).
THREE TRANSISTOR AUDIO AMP Transistors equiv.
to AC128. 0072, 45p (10p). 3 for 11, ca. VALUPAKS
P9. 100 simica caps 55p. P3, 10 silicon diodes 050V
1/A. 50p. Post 12p for one. 20p any multiple. Send 12p
stamps for full list plus computer panels. Me. Refund
on purchase

ilb ASSORTED COMPONENTS 12 e.p.

J.W.B. RADIO
2 Elarnfleld Crescent, Sale, Cheshire M33 1NL
Postage In brackets Mall order only

ALLARD ELECTRONICS
Branded Components -Full Specification

TRANSISTORS
Price
each

AC126/8/7/8 0.13
A13140/149 0.40
AD161/162 0.35
AF114/5/11/7 0.14
AF1111 0.35
BC107/8/9 0.09
BC147/8/9 0.10
BC182/3/4 0.10
8C212/3/4 0.11
BCY70/71/72 8.12
130131/132 0.35
111F194/5/6 11.10
BFY50/51/52 11.10
BY127 0.25
NJE370 0.111
MJE371 0.73
2742216
202906
2012926 all
2N3053
2143054
2N3055
203702/3,4
274370516
203707/11
203819

8.18
8.13
0.11
0,15
0.42
0.44
0.10
0.10
0.00
0.28

SCR's

CRS1/135
CRS1/10
CRS1/20
CRS1/40
CRS3/40

Price
OaCh
030
0.50
0.60
0 45
0.55

DIODES Price
each

10914 1N4148
0.05

154001/ 0.06

SPECIAL
DC OFFER

5 watt
Radio Pair

ZN414, TUNE
12.15 pair

FREE DATA
Singly

ZN 21.10
TBA 11.35

P.W. TV TENNIS
SEMICON PACK
COMPLETE
2-741C. 2-8C108
4.101004. 1.7805
167100. 24-114914
1241E555
SPECIAL PRICE
113.55 PER PACK

ZENERS
BIY88

All voltages
0.10

BZX61 series
1.3W 0.17

FULL RANGE
Over 1.500 semi-
conductor types.
7400 series at
low prices. Vero -
board. pots. caps
etc etc.
Send for FREE
list

S.A.E. please

TIL209 red
(0 125'1 0.20

PACK OF TEN
1.75

p 1 V
50V

1001
200V
400V
600V

BRIDGE RECTIFIERS
Price each

IA 2A 4A 6A
0.20 0.30 0-45 0.55
0.20 0.38 0.41 0.SO
0.25 0.40 0.54 0.68- 0.43 0.60 0-75
0-25 0.45 0.70 0.87

299/30 AAAAA RDS LANE
LONDON N12 SNP (01-445 5151)

MAIL ORDER ONLY. Cash with order.
Orders under £3 plus 15p P. 8 P.

Add V.A.T. to total
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TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

DART ELECTRO SERVICES
124 Oaklands Park, Buckfastleigh, Devon

ELEC. CAPS (ITT) uF/V
1/100, 22/63, 4.7/35, 100/16, 6p; 10/63, 22/10, 4725.
100/10. 7p; 100/50. 10p; 470/35, 220/50.1Ip; 1000/25. 24p.

L.V. DISCS
0.01/18. 0.22/18, 0.047/12. Sp; 01/30, 022/8. Tip.

P.S. CAPS 5%
10-680pF, 53p; 1000-10000pF, Ilp.

P.E. CAPS 250V
0.01-0.047. Sp; 0.068-0 1.6p; 0 15-0 22 Ilp. 0E33-0 47.
10p; 0.68-1uF.

RESISTORS
0.25W E12CF. lip; 0.5W E12CF, 10p;0 5W E24M0. 4p.

2ENERS
400mW. 12p; 1W. 111p.

TRANSISTORS
2N699 45p AD161 2 MP 95p
2N1613 25p BC107 8.9 12p

253053 21p OA202 7p

253054 50p 1N914 Sp

253055 55p 154001,2 7p

2N3702-7 12p 1N4603,4,5 9p
2N3773 22.95 1N4006/7 13p

253819 411p 154148. 6p

255459 49p

LIN. I.Ce
µA709/14 32p uA741/8 35p

IA709/7099 28p 8A723 Tip

Please add 8% VAT and 15p Postage and Packing

EDUCATIONAL

TELEVISION
TRAINING

I 6 MONTHS' full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

13 WEEKS' full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
April 21st.
Prospectus from London Elec-
tronics College, Dept. A3, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

C AND G EXAMS
Make sure you succeed with an ICS home study
course for C and G Electrical Installation Work
&Technicians, Radio/TV/Electronics Technicians
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn the
techniques of servicing Colour and Mono TV.
sets through new home study courses, approved
by leading manufacturers.

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering, Maintenance, Radio, TV, Audio,
Computer Engineering and programming. Also
self -build radio kits. Get the qualifications you
need to succeed.
Free details from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS

Dept. 730, Interteat House, London
SW8 4Ul

Or phone 01-622 9911 (All hours)

One of the best ways of taking
A DEGREE IN ELECTRICAL or
ELECTRONIC ENGINEERING and
also qualifying to become a
CHARTERED ELECTRICAL
ENGINEER is to join the NORTH
STAFFORDSHIRE POLYTECHNIC
at Beaconside, Stafford.

We can introduce you to industrial
firms for your practical training
periods. In most cases these
contacts lead to permanent staff
appointment in industry upon
graduation. Advice on course,
accommodation and training from:

The Head of the Department of
Electrical & Electronic Engineering,
Room C16, North Staffordshire
Polytechnic, Beaconside, Stafford.
Tel.: Stafford 52331.

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 588644 for brochure.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals, books on radios, T.V.s, etc.
Service sheets 40p plus S.A.E. Free book lists
on request. Back issues of P.W., P.E., E.E.,
TV available 25p plus 7p post. S.A.E. with
enquiries: B.T.S. (Mail Order Dept.), 190 Kings
Road, Harrogate, Yorks. Telephone (0423)
55885.

SERVICE SHEETS for over 6000 models of
Televisions, Radios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus S.A.E. with free Fault -Finding Guide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.A.E.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonardo, Sussex. Telephone Hastings 429068.

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

FOR SALE

FOR SALE back issues 1966-1973. Tel,
0283 67011.

FIBREGLASS SHEET 5% in. thick, high
strength and insulation properties, sheets
12 in. :< 12 in., 45p each. Send to: Richards,
15 Linden Lane, Kirby Muxloe, Leicester.

COMPLETE MINT COLLECTION of Practical
Electronics in binders with indexes, blue-
prints, etc. Offers 01-435 4552.

SITUATIONS VACANT

ELECTRONIC ENGINEER
required in an expanding ,electronic services company in the
Sultanate of Oman, specialising in commercial/industrial television
and radio installations, also the installation and servicing of
electronic security systems. Applicants should have a minimum of
either Ordinary National Certificate or City & Guilds Final.
Salary £3,500 p.a. nett, free furnished accommodation supplied,
limited free utilities, i.e. electricity and water, company car and
petrol supplied free, annual paid leave of one month with air fares
provided, initial contract period minimum of two years.
Applications should be made to:

P.O. Box 1000, Muscat, Sultanate of Oman

MEN!
£70p.w.

can be yours
Jobs galore! Tens of thousands of
new computer personnel needed over
the next few years alone. With our
revolutionary, direct -from -America,
course, you train as a Computer
Operator in only 4 weeks! Pay
prospects? £3,500 + p.a. London
Computer Operators Training Centre
subscribes to the British Government
backed National Computing Centre
code of practice for Computer Training
Schools so you know your training
will be second to none.
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 Y33, Oxford Hse.
9-15 Oxford St., W.I. Tel. 01-734 2874

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

SCOPE TUBES WANTED. tin. type 1CP1 or
DH3/91, preferably with bases and screens.
Price up to 25 according to age and condition.
Cheque or P.O. by return. BARRY CHILDE,
370 Charminster Road, Bournemouth, B118
9RX. Tel. 516565. Closed Mondays.

VINTAGE RADIOS are a fascinating and
lucrative hobby. We have sets, literature,
etc. from 52-1100 and urgently need more.
Write for details to VINTAGE RADIO
MART, 26 Bowden Lane, Chapel -en -le -Frith,
Stockport, Cheshire.

"RADIO & TV SERVICING" books wanted
from 1962 edition onwards. 12 paid per copy
by return post. BELL'S TELEVISION
SERVICES, 190 Kings Road, Harrogate,
Yorks. Tel. (0423) 55885.
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MISCELLANEOUS

The PE ORION HI-FI STEREO AMPLIFIER uses
our GB1 Bec cabinet (illustrated in Jan 1974
Practical Electronics). Special Price to readers
of Practical Electronics, f.380 plus 45p P. & P.
Ready Punched with a self-adhesive anodised
aluminium front panel, £1.10 extra. Other sizes
and types. Send S.A.E. for details.
Please add 8% VAT to total amount.

TRADE ENQUIRIES INVITED

H.M. ELECTRONICS
275a Fulwood Road

Broomhill, Sheffield S10 3BD
Tel. 669676

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors' items. Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one -ors and small
runs. Machine engraving in metals and
plastics, contour milling. Send 2 4413 stamps
for catalogue. RAMAR CONSTRUCTOR
SERVICES, Masons Road,,tratford on Avon.
Warwicks, UV37 9NF. 7

12 VOLT 21Irr 13 watt FLUORESCENT
LIGHTING (by THORN/AEI)
with diffuser and on/off switch.

Ideal, caravan, boat,
emergency lighting,

etc.
GuaranteedE5.50

List ::crsarnirlrinc. VAT.

ETLIglgury. sThltipsirrt

SUPE' INSTRUMENT CASES by Bazelli,
man actured from heavy duty P.V.C. facet
stee Hundreds of radio, electronic and hi -fl
en usiasts are choosing the case they require
fr in our range of over 200 models. Generous

ade discount. Prompt despatch. Free lit-
rature, BAZELLI, Department No. 23, St.

Wilfrid's, Foundry Lane, Halton, Lancaster,
LA2 OLT.

FLUORESCENT
LIGHT

KIT

You can build this reverse polarity proof
light for use In homes, garage., caravans, for
camping, or emergency lighting. Everything M
supplied: the tube, white enamelled metalwork,
first quality components, P.C.B., instructions, etc.

Price only £3-19
Reedy built £3-78
Diffuser only 59p extra

0n1. now la -

ELECTRONIC DESIGN ASSOCIATES
DEPT PE

82 Bath St.. Walsall. WS1 3DE Phone 33652

LOW COST I.C. MOUNTING. 100 I.C. pin
sockets 60p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
5p/pair. (P. & P. 5p/order). LED (MLED500)
21Ip each post free. Quantity rates, P.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

MINI ACCUMULATORS
2 volt MULTI -USE
Sealed Lead Acid Re-

ch le Calls.
Size L450-1.4' a I.!"

0.44'. 3 for 1185
inc. P. & P.

Size GA2-1.7" a la"
x 0.5'. 3 for 1235

inc. P. & P.
GARF1ELDS, 269 Rye
Lane, London, S.E.15

IC SOCKET PINS for low cost mounting of 8 to
40 pin DILs. 70p (-I- 5p VAT) for strip of 100,
8110 (-I- 12p VAT), for 3 x 100, 84 (-I- 32p
VAT) for 1,000.. Instructions supplied -send
S.A.E. for sample. 10p P. & P. for orders
under £2. SINTEL, 53b Aston Street, Oxford.
Tel. 0865 43203.

ENAMELLED COPPER WIRE
S. W.G. 11b Reel
10-14 L2.05
15-19 L2.I5
20-24 L2.20
25-29 L225
30-34 £2.35
35-40 L2.50

All the above prices are inclusive in U.K.

COPPER SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone 061-224 3553

Ilk Reel
LI15
LI.20
LI25
11.30
[1.38
L1.45

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 80p).
SEND 5" 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
124 Colne Road, Twickenham
Middlesex TW2 6QS

THE CHIPS ARE DOWN! AY -5-1224 digital
clock chip now 83.95 inc. VAT, post free.
Circuit and details S.A.E. GREENBANK
ELECTRONICS, Dept. 320, 94 New Chester
Road, Wirral, Merseyside, L62 5AG.

VALVES, TRANSISTORS, STYLI. Valves 1930
to 1975. 1,500 types. Many obsolete. List 16p.
Transistors list 16p. Styli list 10p. S.A.E. for
quotation. COX RADIO (SUSSEX) LTD.,
The Parade, East Wittering, Sussex. Tel.:
West Wittering 2023.

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists DOZENS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stacks more!
Dazzling MINI -STROBE (pocket size) [290
PEOPLE DETECTOR .. /.320
Big -Ear SOUND -CATCHER ..
Mini DREAM LABORATORY .. 0'20
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' JUST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Conliffe Road, Stoneleigh

Ewell, Surrey
(Mail Order U.K. only)

fibre optic suppliers
MARE'S TAILS. Build decorative diapiay with this
profeeeionany finished unit. 22In diameter with 7.000.
fibres. Looks immeculate. Ell 7e.
FIIIROFLEX SIZE 1. Flexible 440 strand glass light conduit.
bundle die. 1.14rnm per metre 1/.3 per 113m).
FIIIROFLEX SIZE 4. 2 21Irrom bundle die. MN per metre
MI per 10m).
CROFON 1610. e4 -strand plastic light conduit. bundle dia.
1 amm. O.D. 3.3mm t120 per metre (t930 per 10m)

IC OPTICAL MONOFISRE. For multiple illumination
from one source, displays. Internal Illumination. effects.
optical coupling. etc.
FP20 (0.5mm dla.)-50p per 10m: EC per 100th.
FP40 (1mm dia.)--1.229 per 10m: 214 per tOOrn.
FP60 (I .5rnm dial -CC per tom: Oa per 100m.
OPTIKIT 153. Contains 2m Croton 1610 plus 5m each FP20.
FPI& FP60 plus polishing compound. A handy pack for
the experimenter. 64.74.
LENSES AND REFLECTORS. We stock  woe of C lenses
and 5 reflectors for use In proximity detectors. intruder
detector., batch counters, tachometers short range
optical communications.
OPTIKIT LS. 1 each of 6 I . t2.50.
OPTIKIT RIM 1 each of 5 reflectors. t1.10.
CIRCULAR POLARISERS. Cut that glare. Reduce apecular
reflection by up to 20 k -enhance contrast on arts. LED
displays. Males. Instruments. etc. Available in red/amber/
green/neutral. 50mm square gap; 75rnm t1.20: 150rnm to.
LINEAR POLAIIISERS. For light valves, stress analysis.
type HN32. Type KN42 is for high temp. use In corojectors.
Use  pair to make  psychedelic light show. Price as for
circular polarimins.
LIGHT SOURCES AND DETECTORS, hIV54 Miniature
(2mm) Red LED. 21Ip 110* 111p): MLED500 T092 Red LED.
21Ip 110+ 19p). MLEDS2 Infra -Red Emitter. 30p 1100 27p):
%C200 -R 3mm Red LED. 30p (10+ 1110). XC209-T or 43
Yellow,Green. 310 r.0+ 27p): 2N5777 Nigh Sensitivity
PhotodarlIngton Silicon Detector, gain x 2.500, Np
00+ 45111: MRD150 Silicon PhOtotransistor-high speed,
eye good sensitivity. TOp (10* 117p).
NEW MUIR'S Latest Motorola Light Agtivialtad SCR.
N igh sensitivity 10mW/cm.: high current 400mA (5A peak),
GOV. Switch small motors or relay direct from optical
control, up lo 24W power. mt. (10+ U1.101.
S E0611 ULTRASONIC TRANSDUCER. For remote control
40kNa. pair. t3.50.

Please add 8% VAT to prices above
Send gin Sin S A E for short form list

FIBRE OPTIC SUPPLIERS
(Dept. PE), P.O. Box 702

London W10 6SL

PRINTED CIRCUIT BOARDS. Manufacturer's
offer: PCB's for ALL "P.E. and P.W."
projects published after June, 1974, at ONE
price, 70p each. Any 5 82.86. PRODUCTION
SPACE available for: PCB Production, PCB
and Electronic Design to Spec.: electroplating,
silk-screening, roller and electro tinning. All
art -work and photography undertaken. Send
basic circuit, P.0 layout or P.C. master stating
quantity required for estimate by return, or
phone: W.K.F. ELECTRONICS, Dept.
P.C., Welbeck Street, Whitwell, Worksop,
Notts., S80 4TW. Tel.: Whitwell (Derbys.) 695.

LIGHTING MODULES AND KITS
CHEAPER STILL!

SAVE POUNDS BY BUYING DIRECT!!
SOUND TO LIGHT: 3 x II kW channels with
SENSITIVITY, DIMMING and BYPASS controls,
Designed to be robust and reliable and simple
to build. KIT FORM: /13.99; PRE -BUILT:
115.99. THEATRE AND DISCO/CLUB DIM-
MERS OUR SPECIALITY!
Only written enquiries and Mail Order to:

SELEKTRON
21 Priors Road, Windsor, Berks. SL4 4PD

AERIAL BOOSTERS 83, P. & P. 10p. We
make three types of boosters: L11 -VHF radio;
L12 -VHF 405 TV. Please state channel
numbers. L45 -UHF -625 TV. S.A.E. leaflets:
LANCASHIRE MAIL ORDER, 6 William
Street, Stubbins, Ramsbottom, Bury, Lancs.

SINTEL
Add 10p P. & P. for orders under /.2.
Data. and circuits where appro-
priate, supplied with orders. or
available separately (40 stamp
each)

S Met DIP LED calculator display I1311 VAT F1.45
High Quality 0 Sin LED 7 sap. discs* Sep  VAT - C1.02
MK50250111 Mem Clock IC DI AN  VAT C7.45

Send for our new simple MC5025011 circus diagrams
Soldracon IC socket pins - 300 pine for MN VAT C1.62

1.000 pins for t4.911  VAT - G 32
NE5025011  4  DL7M 0 Sin LEDs tleM  VAT - C11-01
Complete circuits and special prices for MK50250N with LED's

Minitrons or SP352's.
SINTEL, 535 ASTON STREET. OXFORD. Tel (08051 43203
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FANTASTIC
NEW

MICROTEST 80
MEASURES -

ONLY
90 ,, 70 v 18mm ,,,':''7,.=,. ,,
Amazing Value at £11.95
8 fields of measurement

and 40 ranges
Volts d.c. 6 ranges: 100mV. 2V. 10v. 50V. 200V. 1.500V
(20kil/V)
Volts a.c. 5 ranges: 1.5V. 10V. 50V. 250V. 1.000V (4kf1/V).
Amp. d.o. 6 ranges: 504A, 5000A, 5mA. 50mA. 500mA, SA.
Amp. a.c. 5 ranges: 2500A, 2.5mA, 25mA. 750mA. 2-5A.
Ohms 4 ranges: Low f1, fl x 1, f) x 10, it x 100 Ida 1/10
dl 11 find  51811).
V Outputs Hinges: 1.5V. toy. SW. 250V. 1,000V.
Decibels 5 range.: +6dB, + 22dB, *WO +50d8.
+62dB.
Capacity 4 ranges: 25.F. 2500F. 2,5000. 25.000uF

SUPERTESTER 6110 R ICE

...;--
. ...

--:-....:- - - -

20,000 Ohm per Volt sensitivity
 Fully screened against external,
magnetic fields  Scale width
and small case dimensions(128 x
95 x 32mm)  Accuracy and.

-,I
r

stability (1% in D.C 2% in A.C.1
of indicated reading  Simplicity- and saw of use and readability
 Full ranges of accessories

 1,000 times overload  Printed
circuit board is removable without
de -soldering  More ranges than any

E1850
other meter. Mk for free catalogue. " tee Extra
Accessories (extra) available to convert Microtest BO
and Supertester 680R into following SIGNAL INJECTOR.
GAUSS METER, ELECTRONIC VOLTMETER, AMPER.
CLAMP. TRANSISTOR TESTER, TEMPERATURE
PROBE. PHASE SEQUENCE INDICATOR -Send for
details

MORE RANGES
LESS MONEY!
AC/DC Multlmeter type U4324
A -DC 0 - 06-3A-6 Rranges.
A -AC 0-3-3A-5 Ranges.
V -DC 0.6-1200 V-9 Ranges.
V -AC 3-900 V-8 Ranges.
Frequency In the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm-5 ranges. Decibel- -10
to + 12dB. Accuracy: x2.5%. DC
+4% AC. Dimensions- 167 x 98

' ""Only £8.85

FOR

=

ALPHANUMERIC NIXIE TUBES 87971
The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9
and special
characters in
single tube.
From the stand-

-poIntof both read
ability and sloe-
Meal characteris-
tics. the Alpha-
numeric NIXIE tube
including * 170V-21mA
continuous line characters
with simple solid state
high ambient light .

* Long life with no
height 2fin.
Bases for above 60p

Price only 99p

. -

provides
* All d.c.

of equal
drive circuits

. . 200 footlamberts
loss of brightness

each.

each plus

many unique
operation

height
* Readability

16p P./P.

benefits
* Uniform.
* Memory

in
brightness

* Character

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra -long lite. high quality. 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA.
Pulse duration 1000s. Character height 0.51, overall
size 1.4.
Brand new. guaranteed. Surplus to manufacturer s
requirements. Type B5653st

1-25 £1.00; 25+ 90p; 100+ 80p;
1,000+ price on application.

Add SIG VAT to all items + 35p P. & P.
ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1 20B
Tel. 01-837 7781

°"""TMs TREASURE TRACER

PMK III Metal Locator

 Yancey tuning
 Britain s best selling metal locator kit
 weighs only 2200
 Speaker and eerphone °mimics
 Knocks down to only tin
 Protium IINICh coil suernbir
 Five trenentor circuit
 Thoroughly protessionei finish
II You only nem soldering iron. screwdriver

plan and snips
 As seen on BBC .1 0 BBC -2 TV

£9  80 :4"9=1.. £13.75
P. & P. 60p 7111p VAT P. & P 60p  DP io VAT

MOOTS ELECTRONICS. 6g CLEVELAND ROAD,

LONDON Elf( 2AN (Mail Order Only)

METER REPAIRS. Ammeters, voltmeters
multi -range meters, etc. Send to METER,
REPAIRS, 21 Mount Road, Thundersley,
Benfleet, Essex, SS7 1HA.

PRINTED CIRCUIT BOARDS. P('B for any
PRACTICAL ELECTRONICS and PRACTICAL
WIRELESS project, 50p per board. From
individual patterns 81 plus 5p per square inch.
Add VAT plus 5p P. k P. per board. Mail
order only. TI{('. 241 Burnt -Oak, Broadway,
Middlesex.

BOOKS AND PUBLICATIONS

UFO CHARTS: Daily Flight, 50p; Prediction,
54p; Map, 50p: Propulsion, 65p: "Anti-.

dy", 55p. TV UFO Detection (Reprint),
63p: ('ireuits: Transistor Optical Detector,
66p; Radiation/Optical, 44p: Microdetectors
(Memory, 1$1), 80p; Crystal Radiation/
Counter-Timer/Stopclock, 86p. FET Multi -
meter, 61.70. R. tC E., Highlands, Needham
Market, Suffolk.

NEW IMPROVED

Li_fli LA :ii iiiii_ iii I
NO BATTERIES

NO WIRES
oo,....-:,...

. ../.-----...--------- -

ONLY

t
Made

it. £21.99 pPairer
o B r

Safety & +VAT E1.76
Telecom. Standards, Supplied with 3 -core wire.
Just Ong into power socket. Ready for use. Crystal-
clear communication from room to room. Operates
over a 8-mlle range. On/Off switch, Vol. control.
Useful as office intercom, baby alarm, Invalids.
No G.P.O. licence regd. Pall price ref. It returned in
10 days. 12 months service guarantee. P. & P. 60p.

NEW I AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

r''''''
4....-

- 9.) UNIX

7,---7-----Zi----- £11.95

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
In office, shop, workshop. Perfect for -conference"
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Off switch, volume. Direct
tape recording model at £12.95.
P. & P. 48p. 10 -day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE3)
169 KENSINGTON HIGH STREET, LONDON. W.8

:11111HIONIC
TRANSISTORS

BC209C
BC182
BC184
BC2I 2
BC214
BC213
BC213L
ZTX300
ZTX500
2N2484
2N2904
2N2905
2N2219
2N3054

lip
10p
II p
14p
16p
15p
15p
15p
17p
14p
30p
27p
22p

100p

High Voltage
MPSLO1 39p
MPSL51 4lp
MPSUO7 69p
MPSU57 asp
PETS
2N3819 46p
2N5459 60p

DIODES
I N5401 21p
I N9I4 Sp
BA148 25p
15150 12p
I GP7 109

NOISE
DIODES
Z11 sop
ZIM 120p

RECTIFIERS
REC41A 120p
REC46 255p
REC70 40p
EA 100.10

1009
MDA942A/I

210p

VOLTAGE
REGULATORS
sark7815 220p
723 180p- -
ARRAYS
ML3046P 75p
CA30%AE 120p

OP. AMPS
709/8 Dip 39p
710/T05 39p
741 37p
748 48p
FETMOPA 450p

SPECIAL
PURPOSE
LIN EARS
SG3402N I74p
SG3402T 174p
SG 1495D 290p
MFC6040 100p
MFC4000B 70p

T.T.L.
7402N
7410PC
7420N
7430PC
7473N
7475N
7476N
7489N
7493PC
741213
74I22N
74123N
74150N

38p
24p
24p
23p
48p
75p
49p

6641p
89p
asp

144p
210p

RESISTORS
2% METAL
OXIDE 16p for S
5% CARBON
FILM 9p for 5

MINISONIC
P.C.B.

118 x 295mm best
quality epoxy -glass,
roller tinned.
Complete with over-
lay details and in-
structions.
£3.62 inc. VAT and
U.K. postage.

Please add 8 to
final total of order

COMPONENT KITS NOW AVAILABLE.

Cp STAMP BRINGS DETAILS.

CONSTANTAN
WIRE
0.03 ohms/cm as
specified for the
POWER SLAVES.
20cm lengths 10p

INTRODUCING
THE MINISONIC
C20 AUDIO
CASSETTE

El 15 Inc. VAT, P. & P.

MINISONIC COMPONENT
KITS
V.C.O. (2 required)
V.C.F. (I required)
ES/V.C.A. (2 required)
Voltage Ref.
Ring. Mod. (I required)
Noise Gen. (I required)
Kbd. Control (I required)
HF Osc. and Det.
Power Amps

0.85
[4.98
£5.70
£0.57
E4.14
LI.86
L4.16
E193
E2.61

All above prices are for single kits of each
type and include VAT, P. & P. Full details
are included in lists.

Miscellaneous Items
5 way 180' DIN sockets 27p
5 way 180° DIN plugs 34p
Battery connectors 9p/pair
Hook up wire, 36 colours, 1 metre of each

70p
Min. DPDT toggle switch EI20
VAT should be added to quoted price of
miscellaneous items.

SAVE BY PURCHASING A COMPLETE
SET OF KITS AS DETAILED TOGETHER
WITH SWITCH, BATTERY CONNECTORS,
HOOK-UP WIRE AND P.C.B.

Price inc. VAT & U.K. Postage £43

EATON AUDIO
P.O. BOX 3, ST. NEOTS

HUNTINGDON PE19 3JB

TERMS: MAILORDER
ONLY. C.W.O.
Cheques or P.O.'s pay-
able to Eaton Audio.
Orders over £5 free of
P.&P. Otherwise please
add 10p in the LI.

Buy I with Amer
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G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
We are glad to say that it is now possible to supply from stock the following integrated circuits ALL ARE BRANDED, FULL
SPECIFICATION devices offered at unbeatable prices' BRAN TUB !!!

1.99 100/499 500,1000 1 99 100/499 5001000 1/99 100/499 500.1000
Resistors -wire -wound and

carbon.
7400 £0.15 £0125 10.10 7442 C0.645 £0537 00.43 7494 £0.495 £0.412 £0.33  Capacitors -silver -mica. paper.
7401 00.15 f0.125 £0.10 7443 £1.275 £1062 £0.85 7495 C0.63 0.525 10.42 ceramic, polyester and
7402 £015 E0.125 E0.10 7445 £0 855 £0.712 0.57 7496 £0.72 [0.60 C0.41 electrolytic.
7403 C0.15 C0.125 C0.10 7446 01.05 [0.875 t0.70 74104 C0.315 £0262 C0.21  Controls -volume, Pre -Mai
7404 00.18 C0.15 00.12 7446A C1.05 [0.875 10.70 74105 £0 .315 00.262 00.21 carbon. wire.
7405 £018 [0.15 £0.12 7447 £1.05 £0875 0.70 74107 £0315 £0 262 C0.21  Diodes -silicon. germanium.
7406 £0.375 £0.312 [0.25 7447A [1.05 £0.875 C0.70 74121 £0.315 £0.262 00.21 inner.

7407 £0.375 f0312 C0.25 7448 f0.855 £0.712 00.57 74122 00.45 £0375 00.30
 Transistors -silicon. germanium.
All the above are new and unused7408 £0.15 00.125 00.10 7450 00.15 00.125 00.10 74123 00.63 £0.525 [0.42 stock.7409 E0-15 £0.125 00.10 7451 £0.15 £0125 00.10 74141 £0.75 £0625 £0.50 We have made up packs of 2Ib gross

7410 £0.15 £0.125 £0.10 7453 £0.15 £0.125 £0.10 74151 £0.69 £0.575 0.46 weight, all are different in content.
7412 f0.195 00.162 £0 .13 7454 00.15 0.125 £0.10 74153 £0.69 C0.575 C0.46 and contain a mixture of corn -
7413 00.345 £0.287 C0.23 7460 00.15 [0.125 £0.10 74155 10.69 £0.575 £0.46 ponents from the above list This
7416 £0.345 £0287 £0.23 7472 £0.255 £0.212 £0.17 74156 00.69 £0.575 [0.46 is a fantastic. unrepeatable offer
7417 £0.345 00.287 E0.23 7473 £0.315 £0.262 £0.21 74160 £1.005 0.837 £0.67 that will enable you to get a good
7420 £0.15 £0125 £0.10 7474 f0.315 10.262 00.21 74161 11.005 £0.837 0.67 stock of spares al a tiny traction

7423 £0.27 E0.225 £018 7475 £0465 f0.387 10.31 74162 01 .005 £0.837 00.67 of normal price.
7425 £0.27 E0.225 £0.18 7476 00.315 £0.262 £0.21 74163 £1.005 £0.837 £0.67

To make things even more interest-
ing -TWENTY OF THESE BAGS7426 CO- 27 f0.225 £0.18 7480 £0.435 £0.362 E0.29 74166 VI .425 Et -187 £0.95 ALSO CONTAIN A POUND NOTE.7427 0.27 C0.225 C0.18 7482 [0.75 [0.625 C0.50 74174 £1.20 01.00 £0.80 TWENTY CUSTOMERS WILL BE7430 10.15 £0.125 £0.10 7483 10.825 £0.687 00.55 74175 £0.975 0.812 0.65 VERY PLEASED INDEED'

7432 £0.27 00.225 [0.18 7485 £1.275 £1062 [0.85 74192 £1.275 £1062 £0.85 And the price that we are asking?
7437 CO.27 10.225 0.18 7486 00.315 C0.262 £0.21 74193 £1275 £1.062 f0.85 Only £1.50 including both postage
7438 [0.27 £0.225 [0.18 7490 00.465 00.387 £0.31 74198 £2.10 0.75 0.40 and VAT'
7440 00.15 [0.125 00.10 7492 £0465 £0387 C0.31 74199 £2.10 E1.75 £1 .40 Rush your order now' This offer
7441A £0.825 CO - 687 £055 7493 00.465 CO.387 C0-31 is only made to reduce our surplus

st:sck. It is unlikely that in these days
To secure the above prices, all orders for these devices must exceed 010 in total value. Pr ce rating is established by TOTAL NUMBER-o f rising prices we shall suer be
OF DEVICES ORDERED. Any mix may be made. For special quotations for large orders ring 021-327 2339 NOW' " able to repeat'

NEW! NEW! NEW! NEW!
An aerosol spray providing a convenient means of producing any number of copies FIBRE -GLASS COPPER LAMINATE
of a printed circuit both simply and quickly.
Method Spray copper laminate board with light sensitive spray. Cover with trans- Single sided 75p sq.ftparent film upon which circuit has been drawn. Expose to light. (No need to use
ultra -violet.) Spray with developer. rinse and etch in normal manner. Double sided £1 sq.ft
Light sensitive aerosol spray C1.00 Cut in any multiple of 6in to a maximum size of 3ft x 4ftDeveloper and Etchant 50p

plus postage

POSTAGE 30p NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS) POSTAGE 30p

SYNTHESISER
Modules by Dewtron

a -4  4,44 
"al 4 4

4.0 ae

4j4 1014 -,P4 c) ,4 0 r
A-y II Hill MIIWt

The synthesiser illustrated was built using Dewtron
modules. as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log -law oscillator; 3 -wave o/ps;
sample/hold/envelope module; pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction. too. Famous "Modumatrix"
patching system makes other patching a thing of the past!
Send lust 15p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR

P.E. ORION
Complete kit of semiconductors £9.95
High quality printed circuit £2.95
THIS GLASS FIBRE P.C.B. IS ROLLER TINNED AND
SCREEN PRINTED WITH COMPONENT LOCATIONS.

FERRANTI semiconductors
BFS59 18p ZTX304 29p ZTX504 55p ZS170 14p
BESS!) 21p ZTX310 12p ZTX510 25p ZS171 lap
BES61 21p ZTX311 14p ZTX530 29p ZS172 22p
BFS98 lap ZTX312 14p ZTX531 34p ZS174 26p
BES97 23p ZTX313 16p ZTX550 25p ZS176 33p
BES913
ZTX107

12p2 ZTX314
ZTX330

17p
21p

ZTX551
2N3055

27p
70p

15178 Sap
ZS270 15p

ZTX108 9p ITX331 23p ZS271 22p
ZTX109 14p ZTX382 15p  DIODES ZS272 25p
ZTX212 14p ITX383 19p ZS120 15p 2S274 29p
ZTX213 15p ZTX384 23p ZS121 lap ZS276 38p
ZTX214 19p ZTX450 23p ZS122 lap ZS278 61p
ZTX239 lap ITX451 25p ZS123 25p
ZTX300 16p ZTX500 16p ZS124 29p  ZENERS 
ZTX301 1Tp ITX501 17p ZSI40 27P KS030A to
ZTX302 23p ZTX502 23p ZS141 40p 85180A 28p
ZTX303 18p ZTX503 18p ZS142 39p BZV19 series 15p

MOTOROLA BD699 C1.10, B0700 £1. 22, MJE2955 C130, MJE3055 75p.
SIGNETICS UA748CV operational amplifier 55p each.
RCA PRICES SLASHED' CA30900 stereo decoder only 23.25 each.
ZN414 THE FAMOUS FERRANTI RADIO I.C. Only £1.32 with data.
SCORPIO Mk. II. Complete kit of semiconductors C5115 (State 6V or 12V).
ALL DEVICES SOLD BY US ARE TOP GRADE, BRAND NEW AND TO FULL
MANUFACTURER S SPECIFICATION. We do not sell seconds or rejects. We are
specialists in FERRANTI semiconductors and can supply any device to order
S.A.E. for quote. Send S.A E for our free data sheet and price list for FERRANTI
semiconductors.

POSTAGE AND PACKING 10p. FREE ON ORDERS OVER 63
ALL OUR PRICES INCLUDE VAT

DAVIAN ELECTRONICS
P 0 BOX 38 , OLDHAM , LANCS , OL2 6XJ
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Over 150
ways to

engineer a
better future

SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home-equipped them for higher pay and better,
more interesting jobs. We can do as much for YOU. A low-cost 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. you could quietly turn yourself into something of an expert.
Complete the cc Jpon (or write if you prefer not to cut the page). No
obligation and nobody will call on you ... but it could be the best thing
you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion 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 commenced 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.0.. Dublin.
"My training quickly changed my earning capacity and. in the nest few years.
my earnings increased fourfold "-Student C.C.P.. Bucks.

F/NO OUT FOR YOURSELF
These letters. and there are many more on file at Aldermaston College. speak
of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getting ahead or of opening up
new opportunities for yourself. It will cost you a stamp to find out how we can
help you. Write to:

ALDERMASTON COLLEGE
Dept 1 PS It, Reading RI I- 4PF

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

41

Practical Radio 8- 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.

Ems mon CUT OUT THIS COUPON mum

Tick or state subject of interest.
Post to address below.

MECHANICAL
Society of
Engineers-
A M S F 1Mech.)
Institute of
Engineers &
Technicians
to MIF)
CITY & GUILDS
Gen Mech. Eng.
Maintenance Ent
Welding
Gen Diesel Eng.
Sheet Metal
Work
Eng. Inspection
Fng. Metallurgy

ELECTRICAL &
ELECTRONIC
('ITV & GUILDS
Gen. Electrical
Engineering
Electrical
Installations
Electrical Maths
C omputer
Electronics
Electronic Eng.
Practical Radio
& Electronics
twat, kit)

MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Accents
Computer
Programming
Works Atment
Work Study
Gen Production
F ng
Estimating &
Planning
Storekeeping
Management
Skills
Quality t onto]

DRAUGHTSMANSHIP
Institute of
Engineering

0 Designers
IA MIEDI 0
General
Draughtsmanship 0
Flec Draughtsman-
ship
Architectural
Draughtsmanship 0
Technical Drawing 0

RADIO i TELE-
COMMUNICATIONS
CITY & GUI! DS
Telecoms
Gen. Radio & TV
Eng
Radio Amateurs
Exam
Radio Servicing

a

0

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motor IndustryAMII
MAA IMI
CITY & GUILDS
Auto Eng.
Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage Willem
AEC Aero
Engineering
Exams
Gen Aero Eng

CONSTRUCTIONAL
Institute of Building
L I 0 B
A B I Clerk of
Works

0

Construction
Surveyors Institute
L C.S I.
CITY & GUILDS
General Building
tall branches)
Heating & Vent.
Inst. Clerk of
Works
Site Surveying
Health Engineering
Road Construction
Quantities
Estimates
Hydraulics
Structural Eng

a

GENERAL
Agricultural Eng. 0
Council of Eng
Institutions 0
Farm Science 0
Plastics 0

Supplementary
courses for Nat.
Certificates.

G.C.E.
- choose from
58 '0' &'A,
level subjects.

Coaching for many
exams, including
C

POST TODAY FOR A
BETTER TOMORROW

To Aldermaston College,
Dept. TPE03. Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

POST CODE

OTHER SUBJECTS.

TPEO3

I %ccredited b.; C.,4.c.C. Member of A.B.C.0

L
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(I)

Haorys Radio
You can build the Texan and Stereo FM Tuner
TEXAN 20 - 20 WATT IC STEREO AMPLIFIER

Features glass fibre PC board. Gardners low field trans-
former. 6 -ICs. 10 -transistors plus diodes. etc. Designed
by Texas Instruments engineers for Henrys and P.W. 1972
Supplied with full chassis work, detailed construction
handbook and alt necessary parts Full input and control
facilities. Stabilised supply. Overall size 15;in ) 2; in 61 in
mains operated Free teak sleeve with every kit

£31.00 (Carriage 50p) ,also built and tested f37.50)

Op

LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

STEREO FM TUNER Features capacity
diode tuning. lead and tuning meter indicators,
stabilised power supply -mains operated. High
performance and sensitivity with unique station

1161111,4=1,4
indication IC stereo decoder. Overall size in teak
sleeve 8in 2fin ) 61in. Complete kit with teak
sleeve

,also built arc tested £24951 £21.00 (Carriage 50p)
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

TRANSISTORISED MODULES
Tuners -Power Suppliers -Amplifiers
AMPLIFIERS (all single channel unless staled)
4-300 9 volt 300MW 1.75
2004 9 volt 250MW 270
104 9 volt 1 watt 310
304 9 volt 3 watt 3.95
555 12 volt 3 watt 4.10
5555ST 12 volt 1; 1f watt 5.95
E1208 12 volt 5 watt 510
608 24 volt 10 watt 4.95
410 28 volt 10 watt 4,95
620 45 volt 30 watt 9.95
Z40 30'35 volt 15 watt 545
Z60 45 50 volt 25 watt 6.95
SA6817 24 volt 6 -- 6 10.20

EMI SPEAKE
SPECIAL
PURCHASE
13in am chassis
speakers Carr pack-
ing 30p each or 50p
pr
150TC 10 watts 8

ohms twin cone £2.20
.450 10 watts 4. 8 15 ohm with twin
tweeters and crossover £3.85 each
EW 15 wall 8 ohm with tweeter £5.25
350 20 watt 8 15 ohm with tweeter
E7,80 each
' Polished woo0 cabinet £4.80 car,
etc 35p each or 50p pair

Amplifiers With controls
E1210 12 volt 2f 2f watts 8 ohms
R500 Mains 5 watts 4-16 ohms
SAC 14 Mains 7 - 7 watts 8 ohms
SAC30 Mains 15 .0 15 watts 8 ohms
CA038 9 volt 1+ 1f watts 8 ohms
CA068 12 volt 3 3 watts 8 ohms

8.25
6.30

11.75
14.95
6.95

10.50

AM/FM MODULES
Mullard LP 1186 FM tuner (front end)

with data 10.7 MHZ 0 P
Mullard LP 1157 AM module
Mullard LP 1171 AM FM module
Mullard LP 1179 AMA FM front end
Mullard LP 1185 10.7 MHZ IF unit with

data

4.85
2-50
4.50
485

4.50

UHF TV TUNERS
625 line receiver UHF transistorised
tuners UK operation Brand new
(Post packing 25p each)
TYPE C variable tuning 22.50
TYPE 8 4 -button push-button ad-
tustablei 0-50

FM & AM TUNERS & DECODERS
FM5231 (TU2) 6 volt FM tuner
TU3 12 volt version (FM use with De-

coder)
SD4912 Stereo Decoder for TU3 12 volt
SP62H 6 volt stereo FM tuner
A1007 9 volt MW -AM tuner
Sinclair 12 45 volt FM tuner stereo

recorder for above
A1018 9 volt FM tuner in cabinet
A1005M IS) 9-12 volt Stereo decoder

FM for above
1067 12V Slereo decoder gen. purpose
Gorier Permeability FM tuner (front end)

10.7 MHZ 0P

7.95

7.95
7.95

11.95
4.80

7.45
13.95

750
6.50

4.20

PA DISCOTHEQUE
LIGHTING EQUIPMENT

Without doubt U.K.s best range of
modular and complete equipment.
Lighting. mixing. microphones.
accessories, speakers amplifiers.
lenses. etc . etc.

FREE stock lists ;Ref No 181 on
request CALL IN AND SEE FOR
YOURSELF at HENRY'S DISCO
CENTRE, 309 EDGWARE ROAD,
TEL. 01-723 6993

TEST EQUIPMENT
MULTIMETERS
.Carr Decking 35p

U4320 20k:. V
with case

U435 V

with steel
case 8.75

U4313 2014:. V
with steel
case 12-50 E P

U4317 201.-. V w,th case 1650
u4341 Sic:: V plus transistor

steel case 10.50
U4323 20k0. V plus IkHz OSC

With case 7,70
IT1-2 20k.". V slim type 5.95
THL330 .L33DX, 26:: V Robust 7,50
TP5SN 201C. V (Case fl 25
TP1OS 2k.', V 6,25
TW205 20kC. V 1000
TW5OK 50IC. V 11.25
EP1OKN 10k V 5.95
AF105 50k.... V Deluxe icase

El 90, 1250
SlOOTR 1001C. V pius transis-

tor tester 2250

p

9-25

NEW REVOLUTIONARY
SUPERTESTER 6000
6806 Multi -tester 18-50

TE10 AC Mult,voemeter 19-75
-1E15 God 0-p meter 440kHz-

28mHz 19-50
1065 28 Range valve volt-

meter 2250
,TE20D RF Generator 120141-17-

500mHz 18.95
TE220 AF Generator 20Hz-

200kHz 1995
HM350 in circuit transistor

tester 1950
'C3025 Deluxe meter 1-300mHz 9,95
TT145 Compact transistor

tester 14.75
G3-36 6 C csc 20Hz-

200kHz 19 75
*C3042 SWR Meter 5.75
SE350A Deluxe signal tracer 12-95
'0E400 Mini -lab all in one

tester 15-50
C1-5 Scope 500 000kHz ,carr

CI! 43-00
.C3043 5 CH F A meter 1-

300mHz 5.75
Resistance sub box (Post etc 2 10
Capacitor 120p 2.10
2A variable transformers

,carr El 6.65
Rase activity counter 0-10r

carr E1 9.97
Mains sn't for above !car, 50p. 3-75

VAT fro EXTRA
ON ALL ITEMS

EXTRA DISCOUNTS
Semiconductors -Any one type or mused SN74
Series IC 12 -extra 10% 25 -extra 15% 100 -
extra 20%

74 SERIES AND LINEAR
p C p

SN7400N
SN7401N

0,16
0.16

SN7485N
SN7486N

1.63
0.47

SN74 191N
SN74192N

2,00
2.00

SN7402N 0.16 SN7489N 3.87 SN74193N 2.00
SN7403N 0.16 SN7490N 0.70 SN74194N 1-30
SN7404N
SN7405N

0-16
0.16

SN7491AN
SN7492N

100
0-70

SN74195N
SN74196N

1-10
1.20

SN7406N 0.42 SN7493N 0.70 SN74197N 1-20
SN7407N 0.42 SN7494N 0.60 SN74198N 2-77
SN7408N 0-28 SN 7495N 0.90 SN74199N 2.52
SN7409N 0.28 5447496N 0.95 RCA
SN7410N 0-18 SN7497N 3.87 CA3012 1.32
SN7411N 0,25 SN74100N 1-99 CA3014 1-80
SN7412N
SN7413N

0-30
0.36

SN74104N
SN74105N

0.58
0.53

CA3018
CA3019

1.02
1.12

SN7414N 0-72 SN74107N 0.45 CA3020 1-80
SN74-161s1 0.36 SN74110N 0.58 CA3022 1-93
SN7417N 0.36 SN74111N 0.88 CA3028A 1-03
SN7420N
SN7421N

0-16
0.33

SN74116N
SN74118N

1-89
0.90

CA3036
CA3046

1.08
1- 03

SN7422N
SN7423N

0.25
0-37

SN74119N
SN74120N

1-68
0.95

CA3048
CA3075

2.76
1.75

SN7025N 0.37 SN74121N 0.50 CA3081 1- 80
SN7426N 0.32 SN74122N 0.70 CA3089E 2.94
SN7427N 0-37 SN74123N 1-00 CA30900 5-40
SN7428N
SN 7430N

0-40
0.16

SN74125N
SN74132N

0.65
0.72

SignatIc
NE555 0.05

SN7432N
SN7433N

0,37
0-37

SN74141N
SN74145N

0.90
1-20

NE560B
NE561B

5-00
5.00

SN7437N 0.37 SN74150N 1 75 NE562B 5.00
SN7438N
SN7440N

0.37
0.22

SN74151N
SN74153N

1.00
0.95

NE567B
Motorola

3.50

SN7441AN 0.92 SN74154N 2.00 MC1303L 1.42
SN7442N 0.79 SN74155N 1.00 MC1304P 1.79
SN7443N
SN7444N

1-27
1.27

SN74156N
SN74157N

1.00
0.95

MC1310P
MC14513CF

2.91
0.77

SN7445N
SN7446N

1.60
1.89

SN74160N
SN 74161N

1,38
1.38

MC1710CC
MFC4000P

0.60
0.45

SN7447AN 1.80 SN74162N 1.38 MFC4010P 0.55
SN7448N 1.27 SN74163N 1.38 MFC6040P 1-00
SN7450N
SN7451N

0-16
0.16

SN74164N
SN74165N

1.76
1.76

Othatre
TBABOO 1 50

SN7453N 0-16 SN74166N 1.60 SN76003N 1.50
SN7454N 0.16 SN74167N 3,00 SN72741P 0,60
SN7460N
SN7470N

0.16
0-36

SN74170N
SN741 73N

2 52
1,66

SN72748P
702C

0-81
0.75

SN7472N 0.38 SN741 74N 1.57 709C 0-39
SN7473N
SN7474N

0.41
0.42

07474175N
SN741 76N

1 10
1.26

723C
728C

0-90
0.45

SN7475N 0-59 51174177N 1.26 741C 0.50
SN7476N 0.45 SN74180N 1,26 747C 1.00
SN7480N
SN7481N

0.60
1-10

SN74181N
SN74182N

3 95
1,26

748C
LM309K

0-61
2-00

SN7482N
SN74B3N

0-87
1.10

SN74184N
SN74185N

1.80
1,80

TAA960
Sinclair

1.75

SN74B4N 1.00 SN74190N 2.00 iC12, 6W amp
2,20

COSMOS INTEGRATED CIRCUITS. FULL RANGE IN STOCK

PREAMPLIFIERS
Sinclair Stereo 60 Preamplifier
E1300 CartiTape Mic Inputs 9 volt
E1310 Stereo 3-30 mV meg cart 9 volt
FF3 Stereo 3 mV tape head 9 volt
3402 Stereo 5-20 mV Mag cart mains
E025 Mono 3-250 mV Tape. Cart Play

9 volt

6.75
2.85
4.75
4.95
5.95

5.95

POWER SUPPLIES MAINS INPUT
(*chassis -rest cased)
470C 6,7f 9V 300MA with ad rs
P500 9V 500 MA
HC244R 3'6 7f 9V. 400 MA stabilised
IP11 24V iA 3 30
1.15 28V. fA
P1080 12V 1A 470
*P1081 45V 0.9A
P12 4f -12V. 0 4-1A
SE101A 3 6 9 12V IA stabilised
P1076 4; 6 7f 9 12V, vA
SE800A 1-15 VOLT 0-fA stabilised

2.25
3.20
5.50

3.30
3.30
7.80

7.80
7.15

12.75

4.20
17.50

NOW OPEN SUPERMARKET
Come and browse round the new
components supermarket at 401
Edgware Road. Bargains galore.

Goodie bags. Components. etc.
Watch for further developments!

EP27 Low Cost Seven Segment Led
Digit Height tin t1.35. P & P 15p
L450 rechargeable battery 2V 400mA
hr Sop. P. 5 P 15p
Philips 12V Fluorescent Invertor for
8W fluorescent tube Supplies with
else and tube 0.50. P & P 30p
STC and ITT Miniature Relays
15OR 6V 2p.c o 18OR 612V 2 p c o
185R 12V 2p c o 1250R 12 552p c o
'7009 18 24V 2 p c o 1800R 24V
4 p co..25006 18 21V 2 p c o 0000R
24V2pCo

BRAND NEW 60p. P & P 15p
10.7 MHZ Miniature Ceramic IF

Filter 406 per pair P. 8 P 15p
SL414 Plessey 5W Power Amp I C
[1.65. P 8 P 15p
40KHz Ultrasonic Transducers.
ES 90. P P 25p TAA 960 40KHz
amp C1,75. P P ..15p

TAPE HEADS
Marriot XRSP '7 Track High
Marriot KRSP 18 ;Track Med
Marriot XRSP 36 ;Track Med
Marriot XRSP 63 a Track High
Marriot Erase Heads for

XRSP 17 18 36 iXES11,
Marriot BX1ZE 343 , Track

Erase
R RP1 Record Play , Track
H RP Single Track Rec Play
BogenType uL290 Erase
Miniature Stereo Cassette

Rec Play
' P P 15p)

250
350
5,00
1.15

75

75

45

35

1.50

2.25

EXCLUSIVE
5 WATT IC
AMPLIFIERS
Special purchase 5 watt output 0-16
ohm load 30 volt max do operation.
complete with data Pr.ce [1 .50 each
or 2 for 12.65. Printed Circuit Panels
56p.

CALCULATORS
Sinclair Cambridge Kit.

c13.50
Sinclair Cambridge (Built)

117.50
Sinclair Memory £22-50
Sinclair Scientific 026.95
Sinclair Sc,ehtif,c Kit.

t10-50

at, ao
0100o
[moo
anoo

AAZ13
p

0.12 BLY36
p

6.00 TIP42A
C

0.90
AC107 0.51 BSX20 0.13 TIS43 0.28
AC128
AC187

0.15
0.21

BU105
BY100

2.20
0.27

V405A
ZTX108

0-22
0.08

ACY17
ACY39

0.40
0.78

BY127
BYZ13

0.12
0.42

ZTX300
ZTX302

0.13
0.113

AD149 0.50 C1060 0.54 ZTX500 013
AD161 0.44 GET111 0.72 2N697 0.16
AD162
AF117

0.44
0.24

GET115
GET880

0-90
0.60

2N706
2N930

0-12
0.18

AF118 0.57 LM309K 2.00 2N987 0.42
AF139 0.41 MAT121 0.25 2N1132 0-24
AF186
AF239

0.40
0-44

MJE340
MJE520

0.47
0-63

2N1304
2N1613

026
0.21

ASY27
BA115

0.33
0-10

MJE3055
MJE2955

0-77
1-27

2N1671
2N2147

1,20
0.78

BAX13
BC107

0-05
0.14

MPF105
NKT404

0.36
0-66

2N2160
2N2926

0.78
0-12

BC108
BC109

0-13
0.14

OAS
0A81

0.72
0.18

2N3053
2N3054

o. la
0-48

f3C109C 0.16 0A200 0.08 2N3055 0.45
BC113 0.15 0A202 0-06 2N3440 058
BC147
BC148

0-10
0.08

0C20
0C35

0.66
0.55

2N3442
2N3525

1.39
0.91

BC149 0.10 0C36 0-60 2N3614 0.65
BC169C 0-15 0C44 0.20 2N3702 0.11
BC182
BCY32

0.12 0C45
0.85 0071

0.20
0.18

2N3714
2N3771

1.41
1.77

BCT39
BCV55

1-50 0072
2.64 0077

0.28
0-54

2N3773
2N3790

2.40
2.10

BCY70 0.18 0081 0.29 2N3819 0.30
BCY71
BCY72

0.22 0083
0.12 00140

0.27
1  14

2N3886
2N3903

0.72
0-15

BD124
BD131

0-65 0C170
0-42 0C200

0.30
0.54

2N4002
2N4126

0.14
0.15

BF115
13E180

0-20 0C202
0-36 OCP71

0.90
120

2N4871
2N5457

0'34
0.30

13E194 0-10 OFIP12 0-60 2S303 0-60
BFX13
BFX34

0.26 08P60
0-70 P346A

0-55
0-18

40550
40361

0.54
0.45

BFX88 0.24 TiL209
0.21 7IP29A

0-20
0.45

40362
40408

0.40
0.50,EIFY50

BFY51 0-20 TiP30A 0.57 40486 0.85
BFY64
13FY90

0.36 TiP31A
0.31 It P414

0.61
0-74

40636
40430

1.00
0-85

SEND FOR FREE LIST NO. 36 FOR COMPLETE RANGE OF
SEMI -CONDUCTORS

Neveys Rath I
lectronic entres

404-406 Electronic Components & Equipment 01-402 8381
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 BW

Hi Fe and
Electronics
Centres Open
9 arts - 6 prii

Pr,. es correct at time of  re  aration. Subject to change without notice. E. 8.0.E


