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TOTAL BUILDING COSTS

P.P. & Ins. 44p
(Overseas Seamail
P. & P. £2.35)

(4 8% VAT 57p)

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

® 4 Transistor Earpiece Radio e 7 Transistor Loud- @ 2 Transistor Regenera-
® Bignal Tracer spenk( r Radio MW/LW. tive Radio
@ Signal Injector [ ) Tranaistor Short @ 3 Transistor Ilegenera-
@ Transistor Tester NPN Wave Radio tive Radio
NP ® Electronic Metrononie @ Audible Continuity

@ 4 Transigtor Push Pull @ Electronic Noise Genera- Tester

Araplitier tor @ Sensitive Pre-Amplifier
@ 5 Transistor Push Pull @ Batteryless Crystal Radio.

Amplifier @ One Transistor Radio

Components include:

® 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31" Loudspeaker @ Karpiece @ Mica li::xsepoard
@ 3 l2-way Counectors @ 2 Voiume Control: @ 2 Blider Switches @ 1 Tuning Condenser @ .i Knobs
® Ready Wound MW/LW/SW Coil« @ Ferrite Rod @ 6} vards of wire @ 1 yard of sleeving, etc.

NEW
ROAMER
NINE

WITH V.H.F.

R -\

INCLUDING

AIRCRAFT p
aigtors, D

Tunahle wave- {
bands as 5

Roamer Teu. Buiit

in ferrite tod aerial for MW/LW.

Retractabie chrome plated telescopic aeral for VHEF
and 8W. Push Pull output using 600 m\W transistors.
9 Transistors and 3 diodes, tuning condenser with
VHF sectinn, separate coil for airerait, moving coil
loudspeaker,volnme ONJOF K and wavechangecontrols
Attractive all white case with red grille and carrving
strap. Size 94in X 7in x 27in approx. Parts price list
and plans free with parts

TOTAL P.P. & Ins. 44p
(Overseas Seamail
P. 2-35)

BUILDING
Co! (+8% VAT 5op°

POCKET
FIVE

NOW WITH 3
LOUDSPEAKER

3 Tunable wavebands.
MW/LW and Trawler

Band. 7 stages. o — N
transistors  and v Total Building Costs
diodes, supersensitive ferrite .

rod aerial attractiv

Black and Geld Case. Size 26
54in X 13in X 3iin  approx. (+89% VAT 201)
Plans and parts price list P.P. & Ins. 36p
free with parts.  (Overseas Seamail P. & P. £1-70)

TRANSONA
FIVE NOW WITH

3” LOUDSPEAKER

Wavebands, transistors
and speaker as Pocket
Larger Case with
Speaker Grille
and Tuning Dial

Total Building Costs

L£2°75554

(+8% VAT 21p) (Over- plans and parts price
seas Seamail P.&P.£1°70) list free with parts

@ Parts priceJist and plans 55p (free with parts)

EVERYDAY

WITH VHF
SERIES INCLUDING
Build this exciting New series of desngns {“R_‘_ci’:';l;mxs ]
0 TR b
3 Transistors d 2 diodes. MW/LW.
Evs l’u\ver?:d“h_\l!)r-léa\r']olt IIaIite\,-_v. Ierrite rod & TUNABLE

q 5 WAVEBANDS,
acrial, tnning condenser, voiume control, and now with MW1, MW2, LW
37 loudspeaker. Attractive case with red speaker grille. SWI, SW2. SWwWs.
Bize 9in X 5lin X 2%in approx. Parts price list and TRA‘WLER‘BAND:

plana free with parts VHF AND LOCAL

Now with tree earpiece and
gwitched socket.

TOTAL O P.P. & Ins. 36p STATIONS, ALSO AIRCRAFT BAND
BUILDING (Overseas Seamail Latest 4”7 2 watt Ferrite Magnet Loudspeaker.
€OSTS . R £l Built-in ferrite rod aeriai for MAV/LW
(+8% VAT 23p) EREE 70} Chrome piated 7 = scopic asrial, can be

t wave and VHI
mW transistors.

EV6 Cate and looks as avove. angled and rota
#i Transistors and 3 diodes. Powered by 9 listening. Pusl

volt Battery. Ierrite rod aerial. 3” loudspeaker, etc., Car Aerial and T 10 transistors
MW/LW coverage. ush Pull Output. Puarts price pius 3 diodes ot ith VIIF
list and plans free with parts. section. Separa for Volumejon/
TOTAL P.P. & Ins. 36p off, wave chur ' retive case
BUILDING £3 (ove,seas Seamail i black with . Biz: “in X 4in.
[o¢] L& P.£1- 70) Easy to follow I'arts price

(+8% VAT 20p) list and plans 50p

Ev7 Case and 1ooks as above. TOTAL PP. & Ins. 52p
7 trangistors and 3 diodes. Six wavebands. BUlLD|NG ’Qverseas Seamail
MW/LW. Trawler Band, SW1, SW2, SW3, powered o' 2-50)

by 9 volt Battery Pushi Pull Output. Telescopic Aerial (+ 8% VAT 76p)
for 8hort Waves. 37 Lowdspeaker. Parts price list
and easy buwld plans free with parts.
TOTAL P.P. & Ins. 38p
£4 08 (Overseas Seamail
P. & P. £2:00)

BUILDING
£ (+ 8%, VAT 32p)

ROAMER EIGHT Mk. |

NOW WITH
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS:
MWI1, MW2, LW, SW1,

SW2,SW3 AND TRAWLER BAND, Built-in ferrite rod
aerml 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.
Belectivity switch. Btransistor« pius 4 diodes. Latest 4°
2 watt Ferrite Magnet londspeaker. Air spaced ganged
funing condenser. Volume/on/off, tuning, wave change A K o
and tone controls, Attractive casein rich chestnut shage Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
with gold blocking. Size Yin X 7in x 4in approx. Easy Clips: 4 Tag lBoards: 10 Transistors: 4 Diodes:
to fotlow instructions and diagrams. Parts price list Resmistors : Capacitors © Three jin Knobs. Units once
and plans free with parts constructed are det.nphahle from Master Unit, enabling
themn to be stored ior future use. ldeal for Schools,

Build Radios
Axplifiers, ete.,
frem easy stage,
diagrams.

Five units
inclading master unit
to construet.

Conmiponents 1nclude: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3” moving coil

TRANS EIGHT s rransistors anp 3 piopes:

8 TUNABLE WAVEBAKRDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW. anid LW. Telescopic aerial for
3in speaker. 8 improved type transistors plus 3
dial and black

short waves.
diodes.
knobs with polished metal inserts.
8ize 9in X biin X 2}in approx. Push-
pull  output Battery cconomiser
switch for cxtended battery life

{+8% VAT pr)

CASE AND LOOKS AS TRANS EIGHT
Ro MER slx OTUNABLE WAVEBANDS: MW, LW, SW1, SW2, .
AWL

FOR EASIER TUNING OF LUXEHBOURG ETC. Hensitive ferrite rod aerial and tele-

scopic aerial for short waves. 3in speaker. 8stages

6 tranaistors and 2 diodes, etc. Attractive black

case with red grille, dial and black knohs with
polished metal ingerts. Size 9in X 5}in X 23in approx. £3 .98 P.P. & In. 40p

Plans and parts price list free with parts

Attractive case in black with red grille,

TOTAL BUILDING COSTS <
Awmple power to drive a larger speaker. Parts P.P. & Ins. 40
price list and plans frec with parts. £4 48 (Overseas Seatmail F L]

TOTAL P.P. & Ins. 47p Educational Authorities and all those interested in
BUILDING (Overseas Seamaul radio construction. Parts price list and plans
€O (+ 8% VAT 56 ) free with parts
s oop) TOTAL P.P. & Ins. 40p
BUILDING £5 50 (Overseas Seamail
COSTS . & P. £2-35)

+8% VAT 44p)

RADIO EXCHANGE LTD

*Callers side entrance “Lavells” shop
*Open 10-1. 2.30-4.30. Mon.-Fri. 9-12 Sat.

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 #SA
Tel. 0234 52367 Reg. No. 788372

. & P. £1-25)

ER BAND PLUS AN EXTRA MW BAND | enclose £ for. . .
1 TS
TOTAL BUILDING COS Name o .
=
gg::::ﬁas . Address E . l

(+8% VAT 32p) P. & P. £2:00)
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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 concluding article deals with making the most of the Minisonic 212
IN-CIRCUIT OHMMETER by O. N. Bishop

For measuring the resistance of a component without having to remove it from the circuit 228
ELECTRONIC THERMQSTAT by R. A. Penfold

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 Malco/m 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 QRACLE
Part 2 of this article will appear next month

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

© IPC 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 $13:00. International Giro facilities Account No. 5122007, State reason for payment, ‘‘message to

payee".

Practical Electronics  March 1975 185

.



PE SCORPIO Mk2
ignition system kit
new from

ELECTRO SPARES

* 6 OR12VOLT
*+VE AND - VE GROUND

Mere's the new, improved version of the original PE Scorpio
Electronic Ignition System - wlith 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 +ve
ground. Nor just —ve 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 tast 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 £13.65inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free list.

S T TR W e B SO A I AT
FM VARICAP STEREO TUNER

As featured in the May 1973 issue of ‘Practical Electronics’.
Superb Hi-Fituner Kit now available from Electro Spares.
Inctuding cabinet and all components — pre-set Mutlard
modules for R.F. and |.F. circuits. Motorola I.C. Phase Lock
toop 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.

,"'-_-_-' -3 Q
4tin x 3fin METER.  30A,
o ) 50uA or 100uA, £3-85. |Ip P.&P.
MULTIMETER Model C-7081 |
GN Range Dosubler 50,000 ohm/
volt High ensitivity Meter
£14.40. 20p P. & P, MUCTE
METER
TAPE nsmwrmy Model D62
RECORDER 20,000 ohm/
VEL
:EETER 9 % volt, £7-65.
‘ 15p P. & P.
500uA, 70p. Sp P. & P.
CARDIOID
DYNAMIC
sy
MICROPHONE e 4 J/
del UD-130.  Fre- Ry
:ncy response 50-
000c/s. Impedance 3 WATT STEREO
al 50K and 600 ohms, AMPLIFIER
55. IIpP, &P. £4:30. I0pP. &P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. II.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate o Bolton » Lancs. BL2 IBA

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

guide to success shouid be

Do you wanl promotion. a better job. This L
y ambitious engineer

higher pay” ““New Opportunilies” shows read by

P A S A S S S AT
‘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 | Depending on your choice of

certain components, the price can vary trom £50 to £60 inc.

VAT and p & p.

¥ |All components as specified by original authors, and sold

eparately if you wish.

Y/ Full constructional data book with specification graphs,

fault finding guides, etc. 55p plus 9p postage

i Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full detalls.

ELECTRO SPARES

186

The Compaonent Centre of the Noith

288 ECCLESALL RD., SHEFFIELD S11 8PE(D)
Tel: Sheffield (0742) 668888

you how to get them through a low-cost
home study course. There are no books to
buy and you can pay-as-you-learn

——.
o>

TV Engineering
Radio Servicing, Main- O
tenance and Repairs

NAME (Block Capitals Please)
ADDRESS

Other subjects
Accredited by CA.C.C.

C. & G. Radio. TV [J
Electronics. Mechanics

Practical Radio and O  Radio Amateurs 0O General Electrical
El:cm;nics (Tech- Practical TV o ;n:inecrir;g L

natron, . . iety of Engineers O
Electronic  Engineer- O CologrT cleyvision . o {(Electrical Engineer-
ing Computer Electronics O ing)

Television Mainten- O C & G.LIRadio TV O  Electrical Instaliations O
ance and Servicing Servicing cert. and Wiring

General Radio and O Post Master General O C. & G. FElectrical O

Ist & 2nd class cens.
C. & G. Electrical O
Engineering Practise

1o ALDERMASTON COLLEGE

Dept. EPEQJ, Reading RG7

Send for this heipful 76 page FREE book
now. No obligation and nobdy will call on
you. [t could be the best thing you ever did.

B ECUT OUT THIS COUPON I Sl NN BN
CHOOSE A BRAND NEW FUTURE HERE!

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

C. & G. LI Installa- O
tions and Wiring

Technicians (Primary)
C. & G Telecom- [
munications

POSTCODE
Age
Member of A.8.C.C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Electronics

March 1975
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MLOCUE!

Includes dozens of
useful and Interesting
circults you can build:
data: hundreds of
pictures: transistor
equivalents list and
hundreds of new llnes.
Packed with Information.
ONLY 35p.

et
CA.

@ RESISTORS

CARBON FILM

W I0-1MN: 5%, IMO-10MN: 10% Eq2.
W 1010 100:5% . IMN 10 10MN: 10% E12
10 to 910kN: 5% E12 and E24 1p each

METAL OXIDE
W 100 to 1MN* 2% E12and E24 4p each

WIREWOUND

3w 0-2202, 0-270, 0330, 0-470: 0%
1M: 5% 17p each

1-201 to 27001 5% E12 13p each

Other ranges stocked. See our catalogue
for details.

E12: 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 }in spindle

Values available: 5k}
10k, 25k}, 50k, 100kN
250k0, 500k, 1M, 2MN
Log. Single-gang 16p. Lin
Single-gang {+ 1k(1) 16p.
Log. or Lin. Single-gang
with switch 33p.

Log. or Lin. Dual-gang with-
out switch 49p. .
Stider 60mm track. Metal-
cased: overall length 4
86-15mm (knob 7p extra} f%
Log. or Lin. Single-gang

1kfl, S5k, 10kN, 25kN

50k, 100k, 250k

500k(1. 1MQ, 36p each.

Log. or Lin. Duai-gang tki1

5k(1, 10k, 25k{1, 50kN

100k,  250kN,  500kN

1M, 45p each

Presents: D- 1W vert. or hor

1000, 2260, 4700, KO

2.2k0Y, 4-TkN 10'}{1. 22k

47k, 100k (Y, 220k(Y, 470k 1. 1MN 7peach

@ CAPACITORS —

Sub-minlature
Axial lead sloctrolytic
Mfd V Price  MId V Price Mfd V Price

163 6p 41 63 330
15 63 6p 68 63 330
22 63 6 68 16 a0
3.3 68 B 470
47 63 6p 00 ¢ 70
68 & 100 10 470
58 83 8p 100 25 580
W 25 ep 100 4 680
10 S 100 63 680
15 16 &p 150 63 680
15 60 150 16 1000
15 83 8p 150 25 1000
2 10 8 150 40 1000
2 25 ép 150 83 1900

63 #p 220 4 1500
33 63 6p 220 10 1500
3 18 e 220 % 1500
B\ 0 e 2 2200
a7 4 e 220 2200
a7 10 6p 220 63 3300
a7 25 ep 330 4700

4
47 40 sp 33 10

& SWITCHES

Rotary adjustable stop. 1 pole,
210 12 way: 2 pole, 2 to 6 way;
3 pole. 210 4 way; 4 pole, 2 or
3way 36p each. Slide Sub-min
DPDT 9p. Siide min. DPDT 13p.
Push to make non-locking
SPST NB. Push-on, pugh-off
locking DPDT 250V 4A 48p.
Rocker white DPST 250V 10A
40p. Rotary malns DPST 250V =
2A 20p. Tog%le with on/oft
plate DPDT 250V 1-5A 25p.

@ TRANSISTORS
AND DIODES

AC127  18p BY126 13p
AC128  18p BY127  13p
AC176  17p BY164  49p
AD16Y/ B2Y88
162MP 93p series 13p
BA100 9p MPF102 3&p
BA145  22p QA1 Bp
BC107  10p 0A200 p
BC108 10p oc7 20p
BC109  13p SC146D 88p
BC109C 15p T1543  28p
BC142  23p wOO05  30p

BC143  26p W04 33p

BC147  10p 1N914 4p
BC148  10p 1N4001 8p
BC149 12p 1N4002 64p
BC168C 12p 1N4003  7p
BC169C 12p 1N4004  7ip
BC178  17p 1N4005S  8p
BC182L 10p 1N4006  84p
BC183L 12p 1N4007  9p
BC184L 12p 1N4148  4p
BC212L 14p 2N1302  20p
BC213L 15p 2N1303  20p
BC214L 18p 2N1304  30p
BCY71  22p 2N1711 24p
BD131 45p 2N2219  25p
80132 S4p 2N2646 45p
BD131/2MP 2N2905  33p
£1-20 2N2926 Or,

BD135 36p Ye, or

BD139  49p Gn 10p
BD140  6%p 2N3053 18p
BF258  35p 2N3055 49p
BF255  25p 2N3819  22p
BFX23 30p 2N5459 51p

BFX30 33p 7400 16p
BFX84  30p 7413 39p
BFX85 36p 7447 £1-10
BFX87 30p 7473 54p
BFX88 25p 7474 45p
BFY50 20p 7490 83p
BFY51  22p 7493 93p

BFY52  20p 74121 39p
L.E.D. RED

2med $in 15p
Panel mtg. clip 5p

(Other colours and 7-seg.
displays in our catalogue)

@ INTEGRATED
CIRCUITS

CA3046 (14-pin DIL) 69p
LH0042CH (T098) £4-25
MC1310P (14-pin DIL) £2-50
MC1496 (14-pin DIL) 95p
MFC4000B 59p
MFC6040 83p
NE555V (8-pin DIL) 85p
8G1495 (14-pin DIL) £2-70
8G3402 (14-pln DIL) £1-69
WA741C (8-pin DIL) 36p
WAT41C (14-pin DIL) 45p
uA747C (14-pin DIL) £1-05
WA 748C (8-pin DIL) %p
ZN414 (TO18) £1-20

VOLTAGE REGULATORS
HA7805 5V 1-5A (TO3}  £1.75
uAT7815 15V 1-5A (TO3) £2-30
MVR 5V, 12V, 15V, 500mA
03 £1-60
HAT7BMOS 5V 500mA £1:30
WATBM15 15V 500mA £1-30
WAT7BLOS 5V 100mA (TC92) 60p
HATBL1S 15V 500mA {TO92) 60p
LA723C Variable 2 to 37V
(TO99 or 14-pin DIL) 75p
Our catalogue contsins
application circuits and data
for all the above 1.C.s and
many more.

DISCOUNTS

Details in our catalogue. Start
collecting MES
Vouchers NOW!

Discount
BCD OUTPUT SLIDE SWITCH
Marks the end of the old-
tashioned thumb-wheel
switch. With 7-segment type
read-out. Full details in our

catalogue £1-38.

@ PLUGS AND SOCKETS

Din Plug Chassls
Socket
2-pin 8p 6p
3-pin 9p 7P
4-pin 10p 13

5-pin A (180°) 10p 7p
5-pin B (240°) 10p 1

6-pin 10p 9p
JACK PLUGS
2:5mm Plastic Barrel 9p =
2-5mm Metal Barrel 15p
3-5mm Plastic Barrel 9p
3-5mm Metal Barrel 15p
4in Std. Mono Plastic

Barrel 13p
in 8t1d. Mono Metal Barrel 24p
#ln. Std. Stereo Plastic

Barrel 18p
+in Std. Stereo Metal Barrsl 30p

JACK CHASSIS SOCKETS
2:5mm open-type metal 9p
3:5mm open-type metal 9p
#n Std. Mono open-type

metal 10p

}in Std. Mono moulded

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

metal 15p A
4in Std. Stereo mouided A

with 3 break contacts  18p
In-line sockets of all above types.

PHONO

Plastic-topped plug Sp
Screened plug 12p
Chassls socket single 4
Chassis socket twin 6p

@ MAINS CONNECTORS

P360 3-pin 1-5A Chassis
plug with iine socket 30p
SA2190 3-pin 5A Chassis

plug
SA1862 Line socket for
SA2130 25p
P437 3-pin 5A Chassls
socket with line plug  55p I

@ TRANSFORMERS

LT700 min. output. Pri. 1kN;
Sec. 501 200mW 50p; Sub-min
mains 6-0-6V 100mA 95p,
12-0-12V 50mA #5p (Size both
approx. 30 x 27 x 25mm)

Min. mains 0-6V 500mA, 06V
500mA £1:3; 0-12V 250mA,
0-12v  250mA £1-36; 0-20V
150mA, 0-20V 150mA £1-36;
0-24v  125mA, 0-25V 125mA
£1-38.

Mains MT3AT: Sec: 12-15-20-
24-30V 2A £3-60. =
Malns MT206AT: Sec: 0-15-20V
1A, 0-15-20V 1A £3-98.

® ORGANS

A Full Scale Electronic Organ That You Can
Bulild To Your Own Speclfication.

FULL CONSTRUCTIONAL
DETAILS IN OUR LEAFLETS.

Leaflet MESS51: Price
15p, describes a fully
polyphonic basic
organ which can later
be used as the basis
of alarge sophlisticated
instrument

Leaftet MES52: Price
Sp continues  the
description of the
MES50 serles organs
and shows you how to add a second keyboard
with lots more stops.

@ THE AMAZING DMO2

A ready-bullt. tested and guaranteed digital
master osciltator. 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.) 4k to 8k (highest)
or 2k to 4kN or 1k to 2kN, etc. right down to
16Hz to 32H2! And this new compatible design Is
aven smaller: only 3-5in x 3-7in including gold-
plated edge connection

DMO2T includes built In variable depth and rate
frequency shift tremulant.

DMO2 £12-25 DMO2T £14-25
SAJ110: 7-stage frequency divider in 14-pin DIL
package. Sine or square wave input. Square
wave output may be converted to saw-tooth
£1-80 each or 6 for £9-94 or 12 for £18-18.
Keyboards high quality, fuily sprung

Flat-front 48-note F to E 15-95
Sioping-tront 49-note C to C £15-95
Sloping-front 61-note C to C £20- 44
Swell pedal with 10k0) log. pot £5-93
*Spring Line Unit {short) £3-05
*Spring Line Unit {long) £7-59
“Reverberation Driver Module £5-34

*S.A E. please for fuli detaiis: leaflet MES24.
Gold-clad phosphor-bronze wire 30p per yd
Palladium earth bar 15p per octave Fcngm
Contact Biocks 2-make (GB2) 22p
Stop Tabs rocker type not engraved (white,
red. grey or black) with DPDT switch 43p

SPECIAL OFFER

5W Audio Amp |I.C. TBA810S
with data and eircuits.

Price £1-00

P.O. Box 3, Raylelgh, 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 £1)

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

“ELECTRONICS TODAY
INTERNATIONAL”
4600 SYNTHESISER

We stock alt parts for this brilllantly designed
synthesiger. 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 detalls in our booklet,
available shortiy. S.A.E. please for price list and
specification. We also stock all parts for the
P.E. Synthasiser, and Minisonic

Ly
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(C] TA BUDGET

40 Watt Amplifier. Viscount Ill - R102 now 20 watts per channel.

QOMPLETE STEREQ SYSTEM Sstem1.51-00

wpaee STEREO AMPLIFIER

For the man who wants to design his own stereo — here's your chance to start,
with Unisound — pre-amp, pewar amplifier amd control panel. No soldering —
just simplv screw tegether. 4 watts per chanrel into 8 ohms. Inputs: 120mV
(for ceramic cartridge). The heart cf Usisound is high efficiency 1.C. monolithic

System | includes:

Viscount Nl amptifier - volume, bass, treble and balance controis. 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 @ 10W @ 1kHz 0-1%. P.L.7 (for ceramic
cartridges) 150mV into 3 Meg. £.U.2 (for magnetic cartridges) 4mV @ 1kHz into 47K. equalised
within - 1dB R.L.A.A. Aadio 150mV into 220K. {Sensitivities given at full power). Tape out 2
facilities : headphone socket, power out 250mW per channel, Tone controls and fijter

characteristics. Bass: +12dB to -17dB @ 60H2. Bass filter: 6dB per octave cut. Treble control
treble 4 12dB to -12dB @ 15kHz. Treble filter: 12dB per octave. Signal to noise tatio :

{all controls at max.) - 58dB. Crosstalk better than 35dB on alt inputs. Overload characteristics
better than 26dB on ail inputs. Size approx. 133"x 97x 33",

Garrard SP 25 Mk I}l deck with magnetic cartridge, de luxe plinth and hinged cover.

Two Duo Type )l matched speakers - Enclosure size approx. 17473103

in simulated teak. Orive unit 13“> 8" with parasitic tweeter. 10 watts handling.

Complete System £51-00

System?2.£69-00

Viscount Ml amplifier {As System |j

Garrard SP 25 Mk |1l deck (As System |

Two Duo Type lll matched speakers - Enclosure size approx. 277 x 137 x 114"
Finished in teak veneer. Drive units 137 x 8” 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 I R102 Viscount }Il R102
amplifier £2420 + f1ptp amplifier £2420+ f1pkp

20uo Type Il speakers £14,00 + £2.20p&p 2 0uo Typelll sneakevs £39.00 + £4.00p & p

Garrard SP 25 with Mag. cartridge Garrard SP2% wuh Mag. cartridge

de fuxe plinth de luxe plinth

and hinged cover £21.00+ £1.75p&p  and hinged cover £21.00 + £1.75p & p
total: £69.20 total: £84.20

Available completeforonly: £51 -00 Available complete foronly: £69-00
+ £3.50p&p +£4.00p&p

QUALITY SOUN
STEREQ.I O ERTHAN L20°00

Stereo 21, easy to assemble audio system kit. No soldering required.
The unitis 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, manua facilities together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with control panei, 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.

Dutput 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.
153" x 8” x 4. Complete deck and cover in closed position approx. 153" x 12" x 6.

Complete unly£19 -95 1 £1.60 p & p. Extras if required. Optional Diamand Styli £1.37.
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give

optimum performance, £3 85

BUILD YOUR OWN 8TRACK HOME CARTRIDGE PLAYER

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount Ill 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

power chips which ensure very low distortiom over the audio spectrum. s
2V-ACony. £764+55p p&p iR P EITRS 198y 0 G-
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PUS B TT N 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 7

CAR RADIO connections are simple push fit type making for easy assembly. 2
Fine tuning push button mechanism is fully built and tested to mate |

T & o with printed circuit board.
- TheTourlst Il TECHNICAL SPECIFicATION: (1) Qutput 4 watts R.M.S. output. For 12 volt
e

il ¢

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" highand 43" deep approx £7.70 + 55p. p &p.
Speaker including baffle and fixing strip £1.65+ 23p. p&p.

Car Aerial Recommended—fully retractable £1.37+ 20p. p. &p.

Nn snlnEnINﬁ RE UIREDI The Tourist I Kit for the experienced constructor If you can solder on a printed circuit
®  hoard you can build this model. =
=2 ;

Same technical specification as Tourist |} Price £6.60 o= 55P p & p.

e

e

EMI SPEAKERS AT FANTASTIC REDUCTIONS

[—— ] = e
1 | 20 WATT »
| SPEAKER SYSTEM % ; L)
| System consists of a 13" x 8" {approx)
eliptical woofer unit with 2 8" x 5
{ (approx.) mid range unit incorporating 3
g parasitic twester and ¢rossover X 3
components. Circuit diagram b
Technics! Specification 5
Bass Unit 3
25:3'#?'717!3&'2;533?1f‘lf;h” Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties.
PV.C ,us,ound Eg Outputs 20 watts R.M.S. into 8 ohms {suitable for 15 ohms).
Mid Range Unit . - Inputs *4 electrically mixed inputs. *3 individual mixing controls. 3
Flux denslty-33K. speech coil-1" with *Separate bass and treble controls common to all 4 inputs. :
157 14A/780 BASS UNIT P ” : . P s
‘ ::ﬁ'zi"ﬁ;,ﬁf,:' Bass uniton { niged diecast chassis *Mixer employing F.E.T. {Field Effect Transistors) *Solid State circuitry.
| 20 watts RM.S., impedance—8 ohms. 5””";;;""* material handles up 1a 50 \ *Attractive styling. Y
| & psausar lesponae= 20z o el et e INPUT SENSITIVITIES —Input - 1.) Crystal mic. guitar or maving coil |
£ o densaty 360.000 Maxwells. impedance at mic, 2 and 10mV. {Selector switch for desired sensitivity). 4
OUR PRICE il L Ocip. & ogmear ~Inputs - 2), 3), 4). Medium output equipment — ceramic cartridge, tuner,
» £6.60. Complete Recommended retail price £40-80. tape recorder, organs, etc. — all 250mV sensitivity. AC Mains, 240V
- | Opp & OURPRICE£18-70 operation. Size approx: 12}"x6"x 31" :
+90pp & p. S E150p 8 p : - £15.00+60p.p & p 4
«

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 -35d8. Wow Better than 0.2%.

Flutter Better than 0.06% (Gaumont kalee meter).

L Finish - Satin black mainplate with black turntable
at inlaid with brushedlaluminium trim. Tonearm

and controls in black and brushed aluminium,

Console size -

INCORPORATES : Pre-Amp with full mixing facilities, including switched input for mic with Unit Closed =17 3”x 133”x 83" (approx.)

volume control, switched input for auxiliary with volume control, bass and treble controls, Unit Open -353"x133"x 43" (approx.)

volume control and biend control for turntables.

s gy

PORTABLE
DISCO .

This disco console is ideally matched for the

Two B.S.R. single play professional series decks, fitted with crystal cartridges Reliant IV and Disco 50 or ) 6 en (e e CoelHics,

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features inciude square section aluminium The unit s finished in black PVC with contrasting
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus simulated teak edging, diamond spun control knobs
pressure control for perfect tracking), and conveniently grouped easy to read linear controls.  with matching control panel.

The turntables have viscous cueing devices which allows the tonearms to be placed or lifted

at any point on the record.

The lw?) lightweight cartridge shelis have slide-in-holders to facilitate easy inspection of Yours for only £45.00 +£3.50P. & P,
needles and cartridges.

5

Mail orders to Acton. Terms C.W.O. All en- Radio and TV
quiries stamped addressed envelope. Goods
not despatched outside U K. Leaflets avail- R | ++\/ c e
= =z able for all items listed thus * Send stamped (Acton) Ld.
— — addressed envelope. All items subject to »
DO NOT SEND CARD availability. Prices correct at 1st Jan. 1975 21d High Street, Acton, London W3 6NG
. . and subject to change without notice.
Just write your order giving All price’s include V_,gg_T_ at 8% rate. 323 Edgware Road, London W2
your credit card number 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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(onnoisseur

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 De

vice

* Precision Balance
* Adjustable Head Shell

S.C.U.1 STEREO
CARTRIDGE

A quality cartridge

designed

specifi-

cally for the person

who

appreciates

his equipment.

Contact your dealer for information or send stamp for a brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse {04847) 2142. Telegrams and cables: Connoiseur, Brighouse

for fast easy reliable soldering

OIS EIDISRENSERSYAN DIREEIES
IDEAL FOR HOME CONSTRUCTORS

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

5 or soldering
SAVBIT hangy | (SAVB'T soider | | ALU=SOL tor :;r":of;e‘:g“; solder fine joints
solder dispenser for general purpose soldering aluminium components Dispensers
work . of Ersin
New Multicore Alu-sol Fine gauge soiderfor soldering Multicore
A coil of Ersin A handy plastic reel ot "U"'C";‘ed 5‘:"’?" in 16 small components 138ft of Solder make
Multicore Savbit SAVBIT alloy. 63tt of 18 5.w.g. e Gl 22'5.w.g. (42.0 metres of those small
Solderina (19.2 metres of 1.22mm) ne'ede a LG '991 "° ds 0.71mm) Ersin Multicore 5 core jobs easier
dispenser 71t 6 in of 361t. Supplied with full solder wound on a plastic reel. 21t of 22
18s.w.g. (2.2 instructions. Also avaijable Suitable for intricate work and s.w.g. (6.4
metre’s of 1.22mm). in solder dispenser. small components. metres of
The Solder that A f 0.71mm)
reduces the wear Size 12 £1.72 Size 4 £2.32 Size 10 £1.44 soldgr,
of soldering iron specially
bits, suitable for
soldering tine
wires, small
Size 5 cémponents
and for
32p J repairing
printed
circuits.
NE W BB WIRE STRIPPER & CUTTER NE W soLDEeR wick Size 15 36p
T Fitted with unique 8 gauge Absorbs solder instantly, from tags and Orsize 19A for kit
= h selector with handle locking device printed circuits. Only needs 40to 50 Watt wiring or Radio and
(%' and easy grip handles. Spring soldering iron. Quick and easy T.V. repairs 7ft.
7 incorporated for automatic to use. Does not need flux and (2.1 metres) of 18
— opening. Strips insulation from flex is non-corrosive s.w.g. (1.22mm)
_— ] b::‘; c::Le:(':'l‘ns‘zf""ds and can also Ersin Multicore Solder,
- © " Model 8B.80p Size 18 90p \ Size 19A 34p /

Bib Hi-Fi Accessories Limited,

es shown are recommended retall exciuding V.A.T

Electrical and Hardware Shops. lf unobtainable, send 15p P&P.

Sole U.K. Sales Concessionaires. P.O. Box 78 Hemél Hempstead, Herts. HP2 TER
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l.L.P = (Electronics) Ltd

SHEER SIMPLICITY!

Tape o.p BASS
Tuner ..
Gram
fape __ !
1 Fuse
I Half HYS ‘ Half HYS HY50

! TREBLE
i BALANCE
v VOLUME

Stereo.Mono switch

-V +V
p—L
PSU50 N
Ov
-

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS5 18 a complete mono hybrid preamplifier. ideally  The HYS50 is a complete solld state hybrid HI-Fi amplitisr
suited for both mono and stereo applications. Internally  incorporating its own high conductlvity heatsink her-
the device conslsts of two high quality ampliflers—the  metically sealed in black epoxy resin. Only five connections
tirst ins freq y isation and gain correction. are provided. input, output. power lines and earth
while the second caters for tone control and baiance

TECHNICAL SPECIFICATION

TECHNICAL SPECIFICATION Output Power: 25W RMS into 8. Load Impedance:

Inputs: Magnetic Pick-up 3mV RIAA. Ceramic Pick-up 4-1600. tnput Sensitivity: 0db (0-775V RAMS). Input

30mV: Microphone 10mV: Tuner 100mV: Auxlliary 3-100mV;  Impedance: 47k(}. Distortion: Less than 0-1% at 25W

Input/impedance 47kt at tkHz. Outputs: Tape 100mV; typically 0-05%. Signal/Noise Ratio: Better than 75db The PSU50 incorporates a speciaily designed transformer
Main output 0db (0-775V RMS). Active Tone Controls: Frequency Response: 10Hz-50kHz = 3db. Supply Voitage: and can be used for either mono or stereo systems
Treble = 12db at 10kHz: Bass = 12db at 100Hz. Distortion:  +25V. Size: 105 x 50 x 25mm

0-5% at 1kHz. Signal/Noise Ratio: 68db. Overload Capa- TECHNICAL SPECIFICATIONS
bility: 40db on most sensitive input Supply Voitege: PRICE £5 N 98 ; ‘wg VfAT Qutput voltage: =« 25V. Input voitage: 210-240V. Size: L .70

PRICE £4-50 .= ~ PRICE£6 : 2"
TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

I_ L_ P Electronics Ltd Please Supply ........ T S

Total Purchase Price .

Crossland HOUSG, | Enciose Cheque O Postal. Crdefs O Money Order O
Nacklngton Canterbury Please debit my Access account [J Barclaycard account O
y
Kent C,T4 7AD Account number ...... L

Name and Address

Tel. (0227) 63218 Signature .................
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It 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 $142

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 and VAT
but not the diamond ring.

VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWI6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express p Sp for r, | p thereafter, over
ten post free. INTEGRATED CIRCUITS 6p + | p each added
2p £p 2p
1N21 017 | AFZ11  1.15 | BY213 0-25 0AZ205 0-45 | Z8170 0-10
IN23 0.35 | AFZ12  2.00 | BYZ10 (-45 | 0AZ206 045 ﬁ??l 0-18
IN85 088 | ABY26  0.25 | BYZI1  0.40 | 0AZ207 0.45 | 272 &gg
IN233  0-50 | ABY27 0-38 | BYZ12 040 | 0AZ208 040 | z1x 107 ¢.12
1IN256  0-50 | ABY28 0-25 | BYZ13  0-42 | OAZ209 0-40 [ ZTX108 0.08
IN645 016 | A8Y29 030 | BYZ15 1.25 | 0AZ210 0-40 [ ZTX300 0-18
IN725A 0-20 | ABY36 0-25 | BYZlg 0.60 | OAZ211 0-40 | ZTX304 0-24
IN914  0-08 | ABYS0 010 | 0AZ222 0-46 | ZTX500 0-18
1N4007 0-1 | ASY5] 0-55 | 0AZ223  0-45 | ZTX303 0-18
18113 o5 | ABYSS 0-30 | 0AZ224 0.45 | ZTX031 0-25
18200 0.g3 | ASY2S 045 | 0AZz41 088 | oopon dner
ABY62 1.90 | 0AZ242 0-15
2G371 0-40 | ABY66 3.50 | 0AZ244 0¢.25 | CIRCUITS
2G381  0-22 | ABZ21 015 | 0AZ246 0-15 | 7400 0-18
2G414  0-30 :%’61'321 0- 8'100
2G417 085 i
oNo4 0 | AUYLO 018
INe97 016 | DO107 026
oNews 0.0 | D108 022
IN706 012 | Baly 0-42
IN706A 012 | BOlio 0-42
2N708  0.15 16 0-28
aN709 .40 | B 0-28
2N1091  0-65 | BGi184 016
aN1131  0-25 | DG118 0-25
aN1132  o.24 | BE1ZE 0-30
2N1302 018 | G155 0-36
9N1303 018 | pe 0-88
UN1304 Q-8 | DC126 0-36
2N1305 0.2 | BC140 016
2N1306  0.28 | BC14T 028
oN1307 0-28 | BC148 037
0.08 | BC149 0.37
0.58 | BC167 0.37
£ | Beleh o
5 . X
b i
INsslo 086 | BCY3L 0-37
2N2369A 0-16 | SCY32 037
oN2441  1.gp | BEY3S 037
2N2613 Q.28 | BYY34 0-22
2N2646 050 | BEY3S 7441AN 092
2N2904 020 | BUYE 079
2N2804A 028 | Riyie ;18
2N2906 020 | pevay =
2N2007 028 | piya) 01
aN2924 018 { B 0-16
2N2925  0-15 gq%}? 0-16
2N9926 012 | UAY) 038
2N3054 048 | poriag 933
2N3065 0445 | ooy 0-
*2N3702 011 | ppyTy 0-4’3
2N3705 015 | gp g oo
2N3706 011 | yryeY 0-4
2N3707 043 | pEIST 900
2N3709 010 | ppigy 0-80
2N3710 011 | prie, 11
2N3711 011 | pries 1-00
2N3819  0-38 A 5 0-47
uNi2s9 . 0-30 | BF194 025 | oCl14  0-38 0-55
aN30u7  0-53 | BF195 025 | 0C122  1.00 | 7491AN  1.00
2N5088 0-33 | BF196 0-24 | 0C123  1.10 | 7492 .70
28301 ¢-59 | BF197 0-40 | 0C139  0.40 | 7493 0-70
28304  1.15 | BF861 0-45 [ 0C140  1.14 | 7494 0-80
28501  0.75 | BEB8 1.18 [ 0C141  0.80 | 7495 0-80
98703 1.00 | BEX12 033 | 0C169  0.20 [ 7496 0-95
AA129  0.g0 | BFXI13 0-80 | 0C170  0-30 | 7497 3-87
AAZI> .75 | BFX29 025 | 0C171  0-830 | 74100 1.89
AAZ13 ¢.lg | BFX30 0-28 | NKT251 0.24 { OC200 (.54 | 74107  0.45
AC107  0.51 | BFX35 088 | NKT271 020 | 0C201  1.00 | 74110 0-58
‘AC126  o-g6 | BFX63 050 | NKT272 020 | 0C202  0.80 | 74111 0-86
AC127  ¢.25 | BFXB4 025 | NKT273 020 | 0C208 (.55 | 74118  0-80
AC128 0.5 | BFX85 028 | NKT274 0-20 | OC204  0.85 | 74113  1.68
AC187  0.21 | BFX86 025 | NKT275 0-25 | 0C206  1.00 | 74121 0-50
AC188  0-20 | BEX87 025 | NKT277 0-20 | 0C206  1.10 | 74122 070
ACY17 0-40 | BFX88  0-24 [ NKT278 025 | 0C207  1-00 | 74123 1.00
ACY18 0.g7 | BEY10  1-00 | NKT301 085 | OC460  0.20 | 74141 0-80
ACY19 o-g7 | BEY1l 050 | NKT304 075 | 0C470  0-80 | 74145  1.26
ACY20 0.p¢ | BFY17 040 | NKT403 0-70 | OCP71  1.20 | 74150 175
ACY21 ¢-22 | BFY18 045 | NKT404 0-66 | ORP12  0-60 | 74151 1-00
ACY22 0.1 | BFY19  0-55 | NKT678 0-30 | ORP60  0-55 | 74154 -00
ACY27 0.25 | BFY24 045 | NKT713 0-30 | ORP61  0-48 | 74135 00
ACY2s .25 | BFY44 100 | NKT773 025 | 8X68  0.20 | 74156 00
ACY39 0.78 | BEY50 021 | NKT777 0-38 | 8X631  0.45 | 74107 -85
ACY40 0.2 | BEYSl 020 0a5 0-72 | 8X635  0-55 | 74170  2.52
ACY41 0.22 | BFY52  0-20 [ 0A6 0-12 | 8X640 0.75 | 74174 1.57
ACY44 0.32 | BFY53 017 | 0Aq7 008 | SX641  0.75 | 74175 . 1-10
AD140 o.50 | BFY64 038 | 0a70 010 | sx642  0.60 | 74176 1-268
AD149 050 | BFY90  0-81 | 0A71 080 | gyees  g.gs | 74190 -00
AD161 0-44 | B8X27 0-50 | 0AT3 0-15 . 74191 -00
ADI62  0-44 | BEX60 0-93 | OAT4 015 | BX645 085 | 74192 00
AF106  0-30 | B8X76 0-18 | 0A79  0-10 | TIC44  0-29 [ 74193 -00
AF114  0.25 | BSY26 017 | 0a81  ¢.18 | V15/30P 0.75 | 74194 -80
AF115  0-25 | BSY27 020 | gags .15 | V30/201P 0-75 [ 74195 10
AF116 025 | BSYsl  0-50 | o' o7 | veojeo1 o-50 | 74198 20
AF117 024 | BSY95A 0-12 25 ! veorz01p o075 | 1197 1-20
AF118 057 | BSY95  0-12 | OAS0 0.07 ) 74198 277
AF119 020 BT102/500R 0491 007 | XAL101  0-10 | 74199 252
AF124  0.30 75 [ 0A%5 007 | XAlo2 018 )
AF125  0-30 | BTY42 092 04200 0-08 | XAI51  0-15 | Plugin sockets
AF126  0-30 | BTY79/100R, | OA202  0.08 | XA152  0-15 | —low profile
AF127  0-30 075 | 0A210  0-20 | XAl61  0-25 | 14 pin DIL
AF139  0-41 | BTY79/400R | OA211 035 | XAl62 025 ) 015
AF178  0-56 110 | 0AZ200 0.50 | XB101  0-43 | 16 pin D1L
AF179 065 | BY100  0-27 | 0AZ201 0-45 | XB102  0-30 017
AF180  0-55 | BY126 0.14 | 0AZ202 045 | XB103  0-35
AF181  0-50 | BY127 0.12 [ 0AZ203 045 | XB113  0.30
AF186 048 | BY182 085 | 0AZ204 045 | XBI21 0-43
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. .
Valves, Tubes and Transistors » Closed Sat. | p.m.-3 p.m. | Prices correct
Terms C.W.O. only » Tel. 01-677 2424-7 when going
All orders subject to V.A.T. at 8%, rate. This must to press.
be added to the total order including postage. "
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES

MODULES—now better value than ever ; [UNSTABILISED |-READY WIRED

SA35 £5:45  Carisee | X 2sHedske PU4S 3%t £5:45 e
PU70  34R308%m  £8:45 e

35W RMS 25-50V % Noise—80dB
P
STABILISED

7 transistors, 7 diodes * 500mV into 20K

SA50 £6.90 Carriage | k 4-16 ohms

50W RMS 25-65V free | & Simole wiring

I b PSAS  fuxiuiy  £4ds cye
goAvvl;?Mos - 7ov£'2.50 Ca;rré:ge :::r::'e"du:USIY MT45 :’g;c:former for £3.50 Ca;aipale
10 transistors,—7 diodes . c‘:r‘rr:o:ents Ps70 Suits 2 SA100 £5.45 Ca'!;l;ielze
120 watt module complete with built- MT70 g o £4.90 Corciote
in supply—extra heavy duty £22:50 5 1e sa100 MoODULE N.B. P$70 is not suitable for the SA50 o
Mk 11 STEREO DISCO MIXER £22-50 3 i -

St

Carr, 30p e
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
mlcland deck I;EU“M Ant;ple h;ad'phone power is
available for P, ay be used for mono and is
mains operated. Fitted with sturdy screening case. SAXON
Controls: Mic vol, bass, treble. Left/Right fade, deck L)
volume, bass, treble, h/phone select, vol, Mains. Size
[7+in x 3in x 4in deep.

DISCO MODULE £9-50 <

Thousands sold of this extremely popular mono Pre-Amp. A micinput may
be fitted using the VA3Q (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 12}in X 3in X 2in deep.

3-CHANNEL SOUND-LITE £22-50 <y

Only SAXON can supply such incredible value for money. This un:t features IkW
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. Ailso features unique CUT-BACK circuitry
for extra wide range response. Size 12in x 3in x 2{indeep. Professional standards
at a price you can afford!

SINGLE CHANNEL :ecently reduced in prlice I Add 8% VAT to ail orders ]

ue to increasing sales,

VERSION £7-50 handles [kW. ll=ull wave
Carr. free  operation

MULTI-PURPOSE MIXERS
M4HL M6HL
£19-50 Sa- £29-50 i

Featuring muluples of our YA30 module, the M4HL
and MéHLfulfilthe 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 3 1
impedances may, if required, be easily changed, =~ @
The M4HL has four channels, and one output, and

the MGHL six channels (12 inputs) and a master
control and two outputs. Either unit may be used

free.standing or panel mounted. These mixers wilt ) i N =

feed all types of amplifier. Recommended for their o
versatility and high performance, and excellent

value for money.

CHANNEL £3.E() Carr. 5 0 O 060 060 0 O B
VA30 SHadiigt £3-50 Sar O0O000O0CO0O0O0CO0OO0 0
This is the basic channel module in the above mixers 1

and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
?;dl srel;le controls, requires just a jack and supply

sAon 100W of speech and

music-—Two
CSE separately controlled
inputs. Wide range
Ioo bass and treble
controls. Sturdy and
attractive vynide

COMPLETE lcdasel q Twin outputs.
AMPLIFIER  liefor sroups

NEW!!

SAXON MULTIMIX 100 £57 SARR.

100W RMS SLIDER controls PLUS master slider.
=y Wide range bass and treble controls—fantastic value.

£39-90 ;Tfat:ai:::d, Ideal for complete Disco’s, Groups, Clubs, etc.

Carr. free 50W version identical £29-50 Carr. free sAxo N M U LTI M I x 50 §6¢CSI¢VYRA'2 ABOVE £45

in appearance.

CALLERS AND MAIL ORDER: SEND 10p FOR OUR NEW 26-PAGE

SAXON ENTERTAINMENTS LIMITED MANUAL—full circuits and details.

TERMS OF BUSINESS: C,W.0., C.0.D. ot

327-333 WHITEHORSE ROAD « CROYDON CRO 2HS ACGESS (iust send in eard nomber). Sénd

(Please quote magazine when ordering) i $.A.E. with all enquiries.
SHOP HOURS: 9 a.m. 5 p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m. o be added to all
24 HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0055 :,‘L;‘ifcﬁd'{:,‘;"“"i:ge' chargshy
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The largest selection

BIB Hi-FI AGCESSORIES

EX-COMPUTER STABILISED
POWER MODULES

Coruplete with circuit diagrams, ete.
80p each plur 22p P. & P

LOW COST CAPACITORS
0-01uF 400V, 3p each
S00uF 30V, Fleet. 10p each

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
16} X 47 approx. ¢ for 55p

DECON-DALO 33PC Marker

Etch resistant printed circuit marker pen
99p each

VEROBOARDS
Packs containing approx., 508q. in. various
sizes, al) 0-1 matric 56p

REPANCO CHOKES & COILS
RF Lhokeu

CH2. 5:0mH 30p
CH4. 10mH 33p
CHS5. 1:5mH 28p

COILs
DRX I Crystal set 31p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Foimers 8p
3" Cores & Formers 10p

SWITCHES
DP/DT Toggle 38p SP/ST Toggle 30p

FUSES

1Y and 20mm. 100mA, 200mA, 250mA,
300mA, 1A, 1-:5A, 2A

QUICK -BLOW 5p each

EARPHONES

& ohms 2-5man plug 22p
® ohms 3-inm plug 22p

DYNAMIC MICROPHONES

Bi223. 200 ohms plus onfoff switch and
2 Gonn and 3 Hmm plugs £1-85

De Luxe Groov-Kleen
Model 42 £1-95
Chrome Finish
Model 60 £1'50

Ref. 36A. Record/Stylua Cleaning Kit 33p
Ref. 43. Record Care Kit £2-42

Ref. 31. Cassette Head Cleaner 58p

Ref. 32. Tape eliting Kit £1-68

Model 9. Wire Stripper/Cutter 83p

Ref. 46 Spirit Level 82p

Ref. 8. 8tylus and Turntable Cleanlng Kit
Ret. P. Hi-Fj Cleaner 31p 34p
Ref. 324. Btylus Balance £1-37

Ref. J. Tape Head Cleaning Kit 82p

Ref. 36. Hi-F1{ Stereo Hints and Tips 42p
Ref. 45. Auto Changer Groove Cleaner £1-08

ANTEX SOLDERING IRONS
X25. 25 watt £2-05

CCN 240. 15 watt £2-48

Model G. 18 watt £2-26

8K2. Boldering Kit £3-25

8TANDS: 8T3, suitable for all models £1
SOLDER: 188W (i Multicore 70z £1-61
228W6 7oz £1-61. 188WG 221t 51p

228WG Tube 33p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 5% " 42p
104 For model CN240 & ° 42p
1100 For inodel CCN240 % 42p
1101 For model CCN240 3~ 42p
1102 For model CCN240 }~ 42p
1020 For niodel (240 5~ 42p
1021 For model G240 }* 42p
1022 For model G240 2~ 42p
30 For model X235 % * 48p
81 For model X25 }” 48p
32 For model X25 &~ 48p
ELEMENTS
ECN 240 £1-30 ECCN 240 £1-32

EQ 240 £1-07 X 25 £1-16

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
Hi012 £1.87

2-WAY CROSSOVER

NETWORK
K 4007. R0 ohms [nip. Insertion losx 3b13 £1-21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair

BI-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

{Black Vinyl covered

No. Length  Width Height Price
BVLI ®” X 5% X 2 £1.36
BV2 11 x i x © 2178
ALUMINIUM BO ES

BAl Gl X x 0o 49p
BAY 4 X 4" X 1§ 49p
BA3 47 x R« X 14”7 49p
BA+ 5 X 4 X 14" 58p
BAS 4 X FRO pisd 49p
BA6 37 x g X 1" 42p
BAT 77 X iy X 2y 8Sp
BAS 8" x [ x 3° £1-10
BAS &% x 4 x 2" 70p

P. & P. 15p on each hox

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

NEW COMPONENT PAK
BARGAINS

Pack
No. Qty.
Ct 200

Description Price

Resintors mixed

values approx.
count by weight 0-54

C2 150 Capacitors mixed values a,pprox
count by weight 0-54
C3 50 Precision Resistors 0-1%, 0- Ol %
mixed values -54
C4 75 ith W Resistors mixed prelerretl
values 0-54
Cs 5 Pieces assorted Ferrite Roda  0-54
Ch Tuning (;angs, MW/LW VHF 0-54
€7 | Pack Wire 50 metres assorted
colours 0-54
CR 10 Reed Switches 0-54
€9 3 Micra Bwitches 0-54
€10 15 Assorted Pota & Pre-Beta 0-54
€11 5 Jack Sockets 3 x 35m 2 X
Standard Switch Type 0-54
Cl12 30 Paper Condensers preferred types
mixer values 0-54
C13 20 Electrolytics Trans. tvpes 0-54
Cl4 | Pack assorted Hardware
Nuts/Bolts, Grommiets, ete. 0-54
Cl5 5 Mains Slide 8witches 0-54
C16 20 Assorted Tag 8trips & Panels 0-54
C17 10 Anrsorted Control Knobs 0-54
Ci8 4 Rotary \\’a\'t(- Change Switches 0-54
C19 2 Relays 624V Operating 0-54
€20 1

Pack Bheets of Copper Laminate
approx. 20 sq. ins. 0-54

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

Open Mon.-8at. 9-5.30 p.n.

Tel. 61593

PLUGS AND SOCKETS

PLUGS
P3 1 D.LN.2 Pin (8peaker) 0-11
PS8 2 D.IN.3Pin 0-12
P8 3 D.I.N.4 Pin 015
P8 4 D.I.N.5 Pin 180 0-16
P8 5 D.I.N.J Pin 240° 0-18
P8 6 D.I.N.6Pin 0-17
P8 7 D.LN.7Pin 0-18
P8 8 Jack 2:5inm 8creened 0-18
P8 9 Jack 3-5mm Plastic 0-12
PS8 10 Jack 3-5inm Screened 0-18
P38 11 Jack }" Plastic 0-15
P8 12 Jack }” Screened 0-22
P8 13 Jack Stereo Screened 0-36
P8 14 Phono 0-10
P8 15 Car Aerial 0-22
P8 16 Co-Axial 015
INLINE SOCKETS
821 D.LN. 2 Pin (8peaker) 0-14
P822 D.IN.3 Pin 0-20
P8 23 D.I.N.J Pin 180 0.20
PR 24 D.I.N.J Pin 240 0-20
P8 25 Jack 2-6mm Plastic 0-18
PS 26 Jack 3-5mm Plastic 0-18
PR 27 Jack i{* Plastic 0-30
P8 24 Jack §” Bcreened 0-35
PS5 29 Jack 8tereo Plastic 0-30
P8 30 Jack Btereo Screened 0-38
P8 31 Phono Screened 018
P8 32 Car Aerial 0-22
P8 33 Co-Axial 0-22
SOCKETS
P8 35 D.I.N. 2 Pin (S8peaker) 0-08
P8 36 D.I.N. 3 Pin 0-11
P837 D.L.LN.J5 Pin 180° 011
P8 38 D.I.N.§ Pin 240° 011
P8 39 Jack 25mm Bwitched 012
1'8 40 Jack 3-5mm 8witched 012
P8 41 Jack }" 8Bwitched 0-20
PB 42 Jack Bterev 8witched 0-30
PR 43 Phono Single 0-08
P8 441 Phono Double 010
P8 46 Co-Axial Burface 010
P8 47 Co-Axial Flush 020
LEADS
LS 1 Speaker Lead 2 pin D.LN. plug to
open ends approx 3 metres long
(coded) 0-20
CABLES
CP | Bingle Lapped Screen 0-07
CP 2 Twin Common Screen 011
CP 3 Btereo Bereened 0-12
CP 4 Four Core Common 8creen 0-23
PC 5 FourCorelIndividually Screened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CI' 7 Three Core Mains Cable 0-09
CP 8 Twin Oval Mains Cable 0-07
CP 9 Speaker Cable 005
CP 10 Low Loss Co-Axial 0-18
CARBON
POTENTIOMETERS
Log and Lin
4-7K. 10K, 22K, 47K, 100K, 220K, 470K,
M, 2M
VC i 8ingle Less 8wltch 015
VC 2 8ingle D.P. Bwitch 0-28
VC3 Tandem Less Switch 0-46
VC4 1K Lin Less 8witch 0-15
VC35 100 K anti-Log 0-48
HORIZONTAL CARBON
PRESETS
01 watt 0-08 each

100, 220, 470, 1K, 22K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 47™

Practical Electronics

SOLVE THOSE STICKY
PROBLEMS!

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 Zenera.
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. 18%in X 7in x 8in (50 records)

£2-10
12in LP. 13tin x 7§in x 12}in (50 records)
£2-95

CASSETTE CASES £1-30
Holds 12, 10in X 3}in x 5in. Lock and handle.

8-TRACK CART. CASES
Holda 14, 13in x 5in x 6in £1.85

Holds 24, 13}in x 8in X b}in £2-70
Both with lock and handle.

SPECIAL PURCHASE

2N3055. Bilicon Power Transistors NPN.
Famous manufacturers out-of-spec devices
free from open and short defects—every one
able! 115W. TO3. Metal Case.

OUR SPECIAL PRICE 8 for £1

REPANCO TRANSFORMERS

240V. Primary. Secondary voltages avail-
able from selected tappings 4V, 7V, 8V, 10V,
14V, 15V, 17V, 19V, 21V, 25V, 31V, 33V,
40, 50 and 25V-0-25V

Type Amps Price P.&P.
MT50/ i £1-83 45p
MT50/1 1 £2.42 48p
MT50/2 2 £3.30 80p-
CARTRIDGES

ACOS

GP91-18C 200mV at 1-2cm/sec £1-36
GP93-1 280mV at lem/sec £1.85
GP96-1 100V at lem/sec £22-80
J-2005 Crystal/Hi Output 1.

21-06
J-2010C Crystal/Hi Output Compatible £1-20
J-20068 8tereo/H: Output £1.75

J-2105 Ceramic/Med Quiput £1.95
J-2203 Magnetic 3mV/3cm/sec, including
stylus £4.95

J-22038 Replacement stylua for above £3.00
AT-55  Audio-technica magnetic cartrldge
4mV/iem/eec £3-3

CARBON FILM RESISTORS
The E12 Range of Carbon Filin Resistors,
k watt available in PAKS of 50 pieces.
assorted into the following groups:

R1 50 Mixed 100 ohms-820 ohms 50p
R2 50 Mixed 1k Q-82k 2 50p
R3 50 Mixed 10k (2-82k Q2 50p

R4 50 Mixed 100k 02-IMQ 50p
THESE ARE UNBEATABLE PRICES~
JUSBT 1p EACH INCL. V.A

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
€60, 38p; C90, 48p; C120, 60p.
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-the lowest prices!

AL10/AL20/AL30 AUDIO
 AMPLIFIER MODULES

The AL10, AL20 and AL30 unita are
- gimilar 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 R.M.8.
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 1 ro=swartsr= ki | o2
LOAD IMPEDANCE = o o 8160
INPUT IMPEDANCE N t=1kHz | 1ooka

FREQUENCY RESPONSE —3d 1
SENSITIVITY for RATED O/P

Po = 2°WATTS 50 Hz-25KHz
Vs=25V. R1=8( {=1KHz | 756mV. RMS8

DIMENBIONS -3' X 2 =1
The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.
Parameter AL10 AL20 AL30
Maximum Supply Voltage 95 1 s | 30
Power cut for 2% T.H.D. swatts [ swatts ] 10 watts
(RL =80 { = 1KHz) RMS Min. RMB Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12. (Usewith AL10, AL20
2{4 ;(()) 3 watts £2-50 anid AL30) 24-35
. b watts £2:85 PA 100. (U ith AL6 H
AL30. 10 watts 320 S Hes
TRANSFORMERS

POWER SUPPLIES
P8 12. (Use with AL10, AL20, AL30) 85p
-25

T461 (Use with AL10) £1.860 P & P 22p
T&38 (Use with AL20, AL30) £2.30 P & P
BPM 80, (Use with AL60

22p
FRONT PANELS FP 12 with Knobs BMTBO (Use with AL60) £2-75
£1-00 P& P37

PA12 PRE-AMPLIFIER SPECIFICATION

The 'PA12 pre-amplifier has been designed to match iuto | Frequeney response—
most budget stereo systems. 1t is compatible with the 20Hz-50KHz (—3dD)
AL 10, AL 20 and AL 30 audio power amplifiers and it [ Pass control-r @
can be supplied from their associated power supplies. Treble control—

There are two stereo inputs, one has been designed for use 4+ 14dB at 14KHz
with *Ceramic cartridges while the auxiliary input will | *Input 1. Impedance

suit most tMagnetic cartridges. Full details are given in .1 Meg. ohm
the specification table. The four controls are, from: left to tInput Q.Sf'r:]al;zl‘;z;;);e.’iOOmV
right: Volume and onjoff switch, balance, bass and treble.

A 30 K ohms
8ize 152mm X 84mm X 35mmn. Sensitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The "‘Btereo 20" amplifier is mounted, ready wired and tested

on a one-piece chassis measuring 20 cn1 X 14 ¢tn X 5-5 em.

This compact unit comes complete with on/foff switch
“Volume control, balance, bass and treble controls,

Transformer, Power supply and Power amps.

Attractively printed front pane! and match-

ing control knobs. The "‘Stereo 20’ has been

designed to fit into most turntable plinths

without interfering with the mechanism or, "r

plternatively, intoc a separate cabinet. "3

Output power 20w peak. Input 1 (Cer.) b ‘&

300mV into 1M. Freq. res, 25Hz-25kHz. & 2

Input 2 (Aux.) 4mV into 30K. Harmonic r)

villstortllom I;ass control + 22%8 at 80Hz A

ypically 0-25% at 1 watt. Treble con. .

+ 14dB at 14kH;. £14:45 ror

TC20 TEAK VENEERED CABINET
For Stereo 20 (front board undrilled) Size 104" x 83" X 37, £3-85 plus 45p postage.
SHP80 STEREO HEADPHONES

4-18 ohms impedance. Frequency reaponse 20 to 20,000Hz. Stereo/mono switch and volume
controls, 24-95
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BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)
PLUS THERMAL PROTECTION!

The NEW AL60 Hi-Fi WE AT

@® Max Heat Sink temp 90°C.

@ Frequency Response
20Hz to 100KHz

@ Thermal Feedback

@ Latest Design Improvements
® Load — 3, 4, 8 or 16 ohms
@ Distortion better than @ Signal to noise ratio 80dB

0-1% at 1KHz @ Overall size 63Imm X 105mm
@ Supply voitage 15-50 volts % 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.

- STABILISED POWER
MODULE SPM80

SPM80 is especially designed to power 2 of the ALG0
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module emboqies the latest componenta
and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
former BMTB80, the unit will provide outputs of up to 1-5
amps at 35 volts. Size: 63mm X 105mm X 30mm.
These units enable you to build Audio Systems of the highest
quality at a hitherto unobtainable price. Also jdesl for many
other applications ineluding:—Disco Bystems, Public Address,

Intercom Units, etc. Handbook avaiiable 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, thia quality made unit incorparates
no less than eight silicon planar transistors, two of these are speclally selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume. balance and continuously variable
bass and treble controls.

BPECIPICATION
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz—20KH:z + 14B
better than 0-19,
3:25 mV into 50K
2. Radio, Tuner 76 mV into 50K @
3. Magnetic P.U. 3mV into 50K Q
Allinput voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within 4+ 1dB. from 20Hz to 20KHz.
Bass Control 4+ 15dB at 20Hz
Treble Control + 15dB at 20KHz

Filters: Rumble (High Pass) 100Hz
8cratch (Low Pass) 8KHz
8ignal/Noise Ratio better than —65dB
Input overload + 264dB
Supply + 35 volts at 20mA
Dimensions 292mm X 82mm x 35mm

ONLY £14-25

MK 60 AUDIO KIT

Comprising: 2 x AL60, 1 x SPM80, 1 x BTM80,1 x PA 100, 1 front panel, 1 kit of
parts to include on-off switch, neon indicator, stereo headphone sockets plus instruction
booklets. Complete Price: £29+75 plus 45p postage.

TEAK 60 AUDIO KIT »
Comprising: Teak veneered cabinet size 163* X 11§" X 31, other parts include aluminium
chassis, heatsink and front pane! bracket, plus back panel and appropriate sockets, etc.
Kit price: £9-95 plus 40p postage.

Giro No  388-7006

Picase send a

P.O. BOX 6, WARE - HERTS

Postage and packing add 20p. Overseas add extro far airmoil.
Minimum arder 55p. Cash with order please,

Guaranteed Satisfaction or Money Back

rders direct to warehouse and despatch department
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One example from the big range of sophisticated instruments

CORTINA MINOR
33 RANGE POCKET MULTIMETER

® SENSITIVITY 20, OOOQIVOLT (D.C.), 4,0000/VOLT (A.C.).

@ ROBUST DIODE PROTECTED PRECISION MOVEMENT.

® 33RANGESD.C, VOLTSO—IOOmV 1:SV, SV, ISV, S0V, IS0V, *
500V, 1,500V. D.C. CURRENT O—SOM.A. 5mA, SOmA, SO0mA,
25A. AC. VOLTS, 0-7.5V, 25V, 75V, 250V, 750V, 1,500V,
A.C.'CURRENT 0-2SmA, 250mA, 2-5A, 12-5A. dB RANGE S5,
—10 to_+69. AF VOLTS RANGES 0-1,500V. RESISTANCE

RANGES 0k,
100uF, IF F.S.D.

®
3
b
m
Q
>
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w
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»
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®
m
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OR
ABLE AS AN OPTIONAL EXTRA

10Mn F.5.0. CAPACITANCE RANGES

® ACCURACY—RESISTANCE, 0.C. VOLTAGE AND
CURRENT, 2:5%. A.C. VOLTAGE AND CURRENT 3- 5%.

[ SESI$IAP2§ZE RANGES POWERED BY INTERNAL

® COMPACT SIZE: 150 x 85 x 40mm. 350gr.

® Cll.’ERAgliY CALIBRATED DIAL WITH ANTI PARALLAX
M

® PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUGHQUT.

® FULLY GUARANTEED FOR 12 MONTHS.

@® AFTER SALES SERVICE AND SPARES FACILITIES.

® SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS

HIGHLY INSULATED TEST
OKLET.
DC MEASUREMENT AVAIL-

TRADE ENQUIRIES WELCOMED

METER PRICE £1630 (p & p 80p) PROBE £880 inclusive of V.AT.

for further information on the '* Cortina Minor " or other instruments from the exciting Chinaglia range write or telephone :—

CHINAGLIA (U.K.) LIMITED

19 Mulberry Walk, London S.W.3.

Telephone 01-352 1897

CHINAGLIA DINO - ELECTRICAL AND ELECTRONIC TEST EQUIPMENT MANUFACTURERS

CHNAGLIA <>

PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS

=0 W ~
[ 1254
— ey
o9 o9

F;L'OGK-ING

TORAGE DRAWERS

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.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2iins ¥
2%ins). £2 DOZEN.

DOUBLE UNITS (2D) (Sins x 4¢ins <
21ins). £3-50 DOZEN.

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE 2drawers, in oneouter
case (6D2), £4-90 for 8.

EXTRA LARGE SIZE (6D1) £4:50 for 8.
PLUS QUANTITY DISCOUNTS!
Orders £15 and over DEDUCT 5% in the £
Orders £30 and over DEDUCT 749, in the £

PACKING/POSTAGE/CARRIAGE: Add 40p
to allordersunder £10. Orders£10and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total ramittance
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. ‘ {Dept PE3), 124 Crick| 5 Use Acoess here
r_!.l.?li@g Brondw-;. L::d;:.oo N.W.2
ol. 01-460 4844

TELEVISION
CAMERA
KITS

Complete kits are available for
both “"Mullard” and "'P.E."” design.
Each kit includes a comprehensive
construction manual, and a com-
pletely FREE technical back-up
service to ensure your success.
VHF and UHF Modulator Kits
also available to allow standard
domestic T.V. to be used as
monitor.

All parts available separately, in-
cluding a wide ‘range of lenses,
vidicon tubes, special mains trans-
formers and focus/scan coils, aiso
available P.W., tele-tennis game.
Send 5" x 7" S.A.E. for full details
or come along for a demonstration
and a chat with our technical staff.

CROFTON ELECTRONIGS m

124 Colne Road, Twickenham
Middlesex TW2 6QS
Telephone 01-898 1569

Telex 934642 Cadanac LDN

SET UP YOUR OWN HI-FI
A BEGINNER'S GUIDE

by R. H. Warring Price £1-90

STEREO F.M. RADIO HANDBOOK
by P. Harvey/K. J. Bohlman., Price £2:70.
RAPID SERVICING OF TRANSISTOR
EQUIPMENT by G.J. King. Price £2-05.
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £€2.05.
ELEMENTS OF TRANSISTOR PULSE
CIRCUITS by T. D. Towers. Price £3.70.
110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR
by R. M. Marston. Price £1.35.
UNDERSTANDING SOLID STATE
ELECTRONICS by Texas Instruments.

Price £1-35.
ELECTRONIC SECURITY SYSTEMS
by Leo G. Sands. Price £3-30.
PIN POINT TRANSISTOR
TROUBLES IN 12 MINUTES.

Price £2-80.
SEMICONDUCTOR ELECTRONICS
BY WORKED EXAMPLES by F. Brogan.

Price £2-70.
TELEVISION RECEIVER THEORY |
by G. H. Hutson. Price £2.55.

% 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 | p.m.
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CTROVALUE

a price-stabilizing
policy for 1975

New

revised catalogue @ attractive discounts @® free postage (U.K.)

A 100 OF THE BEST
out of our latest catalogue

2N1307 4Tp | AF200U 4p | BDI3R 52p
2N2646 5tp | AF23g 60p | BD13s 7p
2N 3053 30p | B1906 3%p | BD136 39p
2N305¢4 60p | BA138 31p BDY20 83p
2N3055 T0p BB103 24p BF194 15p
2N3702 11p | BB105 34p BFR39 23p
2N3703 10p | BB109 43p BFRTS 23p
2N3704 11p | BC107A 18p BFX29 33p
2N3705 10p | BC107B 18p BFX84 27p
2N3794 18p | BC108B 15p BFY51 23p
2N3819 25p | BC108C 15p BRY39 50p
2N 4062 11p | BC109B 18p BY164 51p
2N4443 93p | BC109C 18p C10681 42p
2N5062 42p | BC147A 12p C106D1 47p
2N5163 20p | BC1478 13p C1406 T8p
2N5459 35p | BC148B 12p MJ481 £1.20
40361 48p | BC149C 14p MJ491 £1-35
:ggg; :;9 581588 15p MJ2955 80p

p | BC159 15p MJE371 89
40636 £1-38 BC1678 13p MJES2t aus
40669 £1-10 | BC168B 12p MJE2955  £1-12
AC128 170 | BC1698 120 MJE3055 68p
AC151R 36p BC169C 13p OA9t 6p
AC153 21p | BC1798 26p SD4 8p
AC153K 3o BC182L 12p TIPI1A 70p
AC176 24p | BC184L 10p TIP32A 80p
:g};s; gsp Bgsz 12p TIP41A 80p

p | BC214L 14 TIP42A £1-00
AC188K 29p | BC257A 142 wo2 0p
AD133 £1-92 BC2598 14p ZT X300 14p
AD136 €111 | BCyss 30p ZTX304 23p
:g:g ig: BD130 70p ZTX500 14p

80131 48 4

AD162 a0p ] [ eassad &

ELECTROLYTIC CAPACITORS

Axial Lead
uF 3v 6:3V 10V 16V 25V 40V 63V 100V
0-47 11p Bp
10 11p 3p
2:2 1Mp 8p 9p
47 1Mp - 8p $p 8p
10 11p 8p 9p 8p 8p
22 8p 9Pp 8p 8p 10p
47 8p 9 Bp 8p 8p 10p 13p
100 9p Bp 8p 8p 9p 10p 12p 19
220 8p 8p 9p 10p 10p 1ip 17p 28p
470 9p 10p 1W0p 1p 13p 17p 24p 45p
1.000 Mp 13p 13p 17p 20p 25p 41p
2,200 150 -~ 26p 37p 41p —
4,700 36p 44p S8p
10.000 42p  46p
RESISTORS
Gode  Watts Ohms Tto9 10to 99 100 up

{see note below}
C ¥ 4-7-470K 1-3 1-1 0-9 nett
Cc 1 4-7-10M 13 11 0-9 nett
C 1 4-7-10M 1-5 1-2 0-97 nett
Cc 1 4:7-10M 3-2 2-5 1-92 nett
MO H 10-1M 4 3.3 2-3 nett
ww 1 0-22-0-47 1% 14 11 nett
ww 1 0-56-3-9N 12 10 B nett
wWw 3 1-10K 9p 8p 6 nett
ww 7 1-10K 1" 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 {W. C IW and MO W

Et12° 10. 12. 15. 18. 22. 27 33. 39. 47. 56, 68. 82 and their
decades.

E24: as E12 plus 11, 13
and their decades

16, 20. 24. 30. 36. 43, 51 62. 75. 91

Tolerances:
5% except WW 10% = 0 05 below 101 and {W MO 2%
Prices are In pence each tfor quantities of the

same ohmic value and power rating. NOT mixed
values. {lgnore fractions of one penny on total value of
resistor order}). Prices tor 100 up in units of 100 only.

1975 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 fluctuatlon)
and then held after 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 pald
including 25p refund voucher for use
on orders list value £5 or more.

DISCOUNTS
apply on all items except the few where
prices are shown NETT. 5% on orders
from £5 to £14-99; 10% on orders value
£15 or more.

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

QUALITY GUARANTEE
All goods are sold onthe understanding
that they conform to makers’ specifica-
tlons. 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 lrons
C240 £2-28 Spare bits
CCN240 £2-65 Spare bits

WAVECHANGE SWITCHES
1 pote 12 way, 2 pole 6 way

3 pole 4 way: 4 pole 3 way

TAG STRIP 28 way

16 tead DIL <20
NUTS' SCREWS, etc. Suitable BCD decoder driver 7447 £1-15
in lots of 100 each 3015G showing + or — & 1 & dec. pt £1-20
A?A NUTS 21p; 6BA NUTS 28p; {" 4BA Screws 30p; LEDS (Light Emitting Diodes) 250
i 6BA Screws up', Tﬁreaded pillars 6BA. Photo Cells cadmium sulphide. each 40p
4" hexagonal £1-38; Plain spacers ¢ £1-32
s

each 33p
1

CAPACITORS

DALY ELECTADLYTIC in cans, plastic slseved

1000mF/25V 34p 2200/100 £1-91

1000/100 £1-00

1000750 50p

2000/150 70p

5000 25V 75p 5000/50 £1-44

POLYESTER TYPE C.280. Radial leads for P.C.8. mounting
Working voltage 250V d.c.

0-01, 0-015, 0 022 0-033, 0-047 each 3p
0-068.0-1. 01 each 4p
0-225p;0-33 7p 0-47 Bp; 0-68 11p; 1-0 14p; 1:521p; 2-2 24p.

SILVERED MICA, Working vo[taga 500V d.c. Tolerance % or
“5pF.

5000,100 £3-56

Values in pFs—2:2 to 250 in 26 stages each 6p. 270-820 in

9 stages, each Tp.
1000. 1500. 1500 9p; 2200 10p; 2700. 3600, 4700. S000 16p;
6800, 8200, 10,000 25p.

TANTALUM BEAD

0-1,0:22. 047, 1-0mF/35V, 1-5/20V, 3-5/16V each 16p
2:-2/16V, 2-2/35V. 4-7/16V. 10/6-3V each 16p
4 7/35V. 10/16V, 22/6 -3V sach 21p
10/25V, 22/16V. 27/6 3V, 100/3V, 6 8/25V, 15/25V each 23p
POLYCARBONATE

Type 842540 Working Vollnge—?SOV Values in mF

0-0047, 0-0068. 0-01, 0-015, 0-2: each 4p
0-018,0-027. 0033, 0-039, 0-047, U 068, 0-082,0-1 sach Sp

100 V. Values—0-1 5p; 0-12. 0- 15 6p; 0-18. 0-22 7p; 0-27. 0-33
9p; 0-39, 0-47 11p; 0-56. 0 68 16p.

CERAMIC PLATE

Working voltage 50V d.c.

in 26 values from 22pF to 88000F. each 2p.

POTENTIOMETERS
ROTARY, CARBON TRACK

Double wipers for good contact and long working life
P.20 SINGLE linear 100 ohms to 4-7 megohms. each 14p
P.20 SINGLE log. 4:7 Kohms to 2:2 megohms. each 14p
JP.20 DUAL GANG lin. 4.7 Kohms to 2-2 megohms each 48p
JP.20 DUAL GANG log. 47 Kohms to 2-2 megohms
each 48p
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, .t megohm
only each 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra
Skeleton Carbon Presets, Decades of 10, 22 and 47 only
available within limits in ranges above,
Type PR, horlzontal or vertical 100N-10MN

SLIDER
Linear or log mono 47K to 1 meg.

each 6p

in all popular values
each 30p

STEREO, matched tracks, lin. or log. in all popular values
from 4-7K to 1 meg 60p

Escutcheon plates, mono. black or gre: each wp
Control knobs, bik/wht/red/yel/grn/blue/dk. grey, it. grey
each 7p

MINITRON DIGITAL INDICATORS
3015F Seven segment filament compatible with standard
logic modules. 0-9 and decimal point. 9mm characters in

U.S.A. CUSTOMERS are
Box 27, Swarthmore PA 19081

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY Tw20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1p.m
NORTHERN BRANCH: 680, Burnage Lane, Burnage,
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat. -1p.m

invited to contact ELECTROVALUE AMERICA. PO

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

Manchester M19 iINA
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SPEAKERS

Baker Group 25 3. 8 or 15 ohm
Baker Group 353, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12in d/cone

Baker Mgjor 12in d/cone

Baker Regent

Baker Superb

Baker Audltorium 12

Celestion MH1000, 8 or 15 ohm
Celestion PST8 for Unilex
Celestlon G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm

Coral 6}in d’cone roll surr. 8 ohm
Corat 8in d/cone roll surr. 8 ohm
EM! 13in x 8ln 3. 8 or 15 ohm

EMi 13in x 8in 150 d/c 8 ohm

EMI 13in x 8in 450 t/tw. 3. 8 or 15 ohm
EMI 13in x 8in type 350 8 or 15 ohm
EMI 13in x 8in 20W bass

EMI 64in 93850 4 or 8 ohm

EMI 5in 14A/7030 mid range 8 ohm
EMI 8 x 5d/cone. roll surr. 10W
EMI 2;in tweeter 97492AT

Eagle DT33 AW tweeter

Eagle HT15 horn tweeter

Eagie CT5 cone twester

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter

Eagle crossover CN23. CN28. CN216
Eagle FR4

Eagle FRE5

Eagle FRE

Elac 9 x 5 59RM109 15 ohm_ 539RM114 8 ohm
Eilac 64in 6RM171 dic roll surr.
Eiac 6§in 6RM220 d/cone

Etac 4in tweeter TW4

Elac 10in d/cone 10RM239 8 ohm
Elac 8ln 8CS175 3 ohm

Fane Pop 15W 12in

Fane Pop 25T 30W 12in

Fane Pop 50W 12in

Fane Pop 55 60W 12In

Fane Pop 60W 15in

Fane Pop 100W 18in

Fane Crescendo 12A 100W 12in
Fane Crescendo 12B bass

Fane Crescendo 15in 100W

Fane Crescendo 18in 150W

Fane 8017 8in d/c roli surr

Fane 807T 8in d/c roll surr

Fane B08T 8in d/c

Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Goodmans 8P 8 or 15 ohm

sach (£1-50 pair]. tweeters and crossovers 20p

£2-75
£35-00
£12-75
£33-00
£5-00

Send stamp tor free booklet
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmsiow. Cheshire, SK9 1HF.
Discount Radio. PA. Hi-Fi: 10 Swan Street, Wilmslow.

AUDIO

THE Firm for speakers!

WILMSLOW

Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm £12-95
Goodmans 12P-D 8 or 15 ohm £16-75
Goodmans 12P-G 8 or 15 ohm £15.7%
Goodmans Audiomax 12AX 100W £38-50
Goodmans Audiomax 15AX £40-25
Goodmans 15P 8 or 15 ohm £21:00
Goodmans 18P 8 or 15 ohm £36-00
Goodmans Midax 750 £16-00
Goodmans Axent 100 tweeter £7-25
Goodmans Audiom 100 12in £12-00
Goodmans Axiom 401 12in £17-2§
Goodmans Twinaxiom 8 £8-25
Goodmans Twinaxiom 10 £8-00
Kef 727 £5-25
Kef T15 £6-00
Kef B110 £7-25
Kef B200 £8.25
Kef B139 £14-25
Kef DNB £2-00
Kef DN12 £4-95
Kef DN13 £3.30
STC4001G super tweeter £6-19
Richard Allan CG8T 8in d ¢ r/surr £6-35
24In 64 chm. 70mm 80 ohm, 70mm 8 chm £0-65
2}in 75 ochm £0-50
7in x 4in 3 or 8 ohm £1-40
8in x 5in 3 or 8 chm £1-50
10in x 6in 3, 8 or 15 ohm £2-30
Baker Major Module each £10-75
Goodmans Mezzo each £45-00
Goodmans DIN 20 each £9-7§
Helme XLK25 pair £22-00
Hetme XLK30 pair £14-95
Helme XLK50 pair £39-95
Kefkit 1 each £20-95
Kefkit 3 each £36 75
Richard Allan Twinkit each £8-95
Richard Allan Triple 8 each £13-75
Richard Atlan Triple each £19-95
Richard Allan Super Triple each £23-75
Wharfedale Linton 2 kit pair £19-25
Wharfedale Glendale 3 kit pair £34-50
Whartedale Dovedale 3 kit pair £52-50
(carr. and ins. £1)
Baker Major 100 watt £49-75
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 £58-95
Linear 100 watt siave £44.00

Eagle PA range in stock—ask for catalogue

FREE with speaker orders over £7 -

‘Hi-Fi Loudspeaker Enciosures’ book
All units guarantesd new and perfect. Prompt despatch. Carriage and packing; speakers 38p each. speaker kits 75p

‘Choosing a Speaker

CALCULATORS

BUY FROM THE SPECIALISTS
UP TO 45% OFF RRP

21vsprgg

All guaranteed 1 year. Money
refunded on goods returned
within 7 days.
VATMAN £14-91 + VAT
Our
Model Price  Functions
Decimo Vatman 1491 P (AL R G, 8D E, F Ka
H, 1.J.C. L5 B. N
Decimo Vatman 18-91 P.{A) A. G, BD E F K4,
H 1), C L5 B
Decima Memory 23-88 P.M, 1AL R. G, BD E F K4,
NIJCL.’)BMNIW]
Decimo SHhde rule 25-88 P.M,[A).R G,.8D.E.F. K4,
[H]. [X]. ]
Decimo 9202 39-83 S, M, {A),
K2,
Anits 811 39-85 P,
H.
Bohn Omnitrex* 44-85 T,
K4,
Bohn OmnitraxsQ1°  50-95 T.
G.
JUST OUT
Bohn Metric* 59:22 T, W.[Al R G, 8D E F,

K2. H, I. M. C, V als0 12 conversiona ins/cms, ft/metres,
yda/metres, miles/km, ozs/ccs. qte/litres. gals/iitres,
F°/C* . ozs/grams, Ibs/kg, area measurement. cuble
measurement.

Bowmar MX75° 3997 T.M, {A]. R 8D.E F, K4,
Bowmar MX100° 6599 T.M.8D E F K4 C. V, J
true 20 for algebra. g Y.

logs. caiculus. integrals, stc.
Speciel import 19-90 P M [A) B. BD E. Fi2/4 K4,

Prlnl om-
897 2 cotour print-out. A, 100,
4. M, sub total.
cc + X buffer
12119 Ditto, plus 12D, [A]), 2M,
rounding, [W] silent

Ricomac 1000P
Rlcomac 1220

Code
A = percentage. B - battery (mains adaptor extra), BM -
bansry (mnm adaptor Incl.), C = carrying case. D -~ digits.
Hoating decimal point, F/S = fioating
polm and select F2 tioating point and 2 piaces, F7
ﬂonmq polm and 7 places, G green display, H x?
constant X + . K' = constant x + + -
LS 50 hr. banerv lite, L10 100 hr. battery life, M

memory. N negative entry. P pocket, R prorating.
S = desk model, T = hand and desk, U = dispiay blanking.
v rechargeable, W exchange. X x. {1 extra

separate keys, * = positive feel
50p P. & P. and please add 8% VAT on all total prices.

BARCLAY ELECTRONICS
STANLEY HOUSE, 1115 FINCHLEY ROAD
LONDON, NW11

The
— Cassettes ‘-
buy!
Agta Low Noise Cassettes cea ate caesol b haioy
AT LESS THAN HALF PRICE! |gss, | s | 248 | tass
1 5 10
AGFA HIGHDYNAMIC SUPER | &5:¢| e 2 il B
c120 MW £4 90 £9 80
AGFA STEREO-CHROM v 5 7o
CHROMIUM DIOXIDE | &9 B | B3R | S0

10 SWAN STREET, WILMSLOW,

SAME DAY DESPATCH.

(DEPT. PE)
CHESHIRE, SK9 1HF

Cut-price prerecorded cassottes—send stamp for list

P. & P. 15p per order

WILMSLOW AUDIO

OSMABET LTD We make transformers
amongst other things
AUTO TRANSFORMERS 110-200/220/240V
30W. £2-10; 50W. £2-70; P5W £3-45; 100W. £4; 500w, £12;
750W, £16-50; 1000W, £20:25, etc

LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6-3V 1-5A. £1-45; 3A. £1-80; 6A.
£3-00; 12V 1-5A, £1-60; 3A. £3-30; GA CT, £4-50; IBV

70 12A. ti2- “ ‘0 3A CT. tl
P25V 2A + 25V 2A. £0-40; 12V

6A CT.
4A + 12V 4A. £§-40.

LT TRANSFORMERS TAPPED SEC Prlm 200/240V
0-10-12-14-16-18V 2A. £3-30: 4A. £4
0-12-15-20-24-30V 2A. £4.20; 4A, t'
0-5-20-30-40-80V 1A, £4-20; 2A, £8
0-40-50-60-80-90-100-110V 1A, £4- 0.

MIDGET RECTIFIER TRAANSFORMERS

For FW rect.. 200/240V s.c 6-0-8V 1:5A or 9-0-9V 1A
£1-65 each; 12-0-12V 1A or 20-0-20V 0 75A or 9-0-9V
0:3A or 12-0-12V 0-25A or 20-0-20V 0-15A or 6V
0-5A + 8V 0-5A or 9V 0-35A + 9V 0-35A or 12V 0-25A
+ 12V 0-25A0r 20V 0 15A + 20V 1-5A_ all at €£1-90 each

MAINS TRANSFORMERS

Prim. 200/240V @.c. TXE sac., 425-0-425V 500 MA,

6-3v CT 6A. 6:3V CT BA, 0-5-8-3V 3A £18-75; TX1

425—0—425V 250 MA. 6:3V CT 4A, 63V CT 4A,
0-5—6-3V 3A, £11-25; MT3 Prim. 0-110-240V. sec

250V 100 MA_ 6-3V ZA E/S. £3-75.

o/P rannsroausas FOR POWER AMPLIFIERS
P.P.gec. tapped 3-8-15 ohme, A-A 66k 30w £8-75;
A-A Jk(Y SOW £10-15; 100W (EL34 KT88, etc.). £17-25;
MRAT/10, tapped muiti O/P 10W £4

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplitiers of 30W to 400W 35p.

LOUgSPEAKEIS FOR AMPLIFIERS

R 25W, £7-6G: 35W £8-40; Hi-Fi Major Modute
20W w/tweeter crossover. £11-80. Baker ker Lists
FANE 60W £13-50; EMI 13 x 8in, 8N £2; 5in 8N, £1-15;

7 x 4in 150, £1-80;8 x 5in 3. 8. 150r80n t1 -75 sach

LOUDSPEAKERS

21." 8or 750, 24in 8 or 2501, 3In 3, 8. 25 0r 350, 3¢in 8 or
N, 95p each: 5in 3. 8 or 25N, 5 x 3in 3 or an H 15

7% 4in 3or 15N, 64in 3N, €1 30 10 x 6in 30,

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 10 8 or 15N up or down, £1-50.

“INSTANT' BULK TAPE/CASSETTE ERASER
Instant erasure. any diamaeter tape spools c-uenu
demagnetises tape heads, 200/240V a.c.. £3-75.

SYNCHRONOUS GEARED MOTORS, 200/240V a.c.
8rand new. Smiths. Built-in gearbox, 2r p.h..?5peach.
Carrlage and VAT extra on all orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

46 Kentiworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314
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BARGA.NS 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

B9 4 IN4007 Sil. Rec. dindes. 1,000  H39 6
PIV 1 amp. plastic

Integrated circuits 4 gates

BMC 962, 2 tlip flops BMC 345

B81 10 Reed Switches, 1ln long H41 2 B0131/80132 Complementary
1in dia. Highspeed P.O. type Plastic Transistors

H35 100 Mixed Diodes, Germ. Gold H6S 4 40361 Type NPN Sil. transis-

bonded, etc. Marked and tors TO-5 can comp. to HB6

Unmarked He6 40362. Type PNP SII. transls-
H3 30 ‘Short lead Transistors, NPN tors TO-5 can comp. to HES

Silicon Planar types

Ex-equipment

UNMARKED AND UNTESTED

B1 50 Germanium Transistors PNP,  H20 20 BY126 7 Type Silicon Recti-
AF and RF fiers 1 amp. plastic. Mixed

B66 150 Germanium  Diodes  Min volts
glass type H4 15 Power Transigtors. PNP,
Bse {{()) Sticon Diodes DO glass Germ. NPN Silicon T0-3 Can
equiv. to 0A200, 0A202 He7 10 3819N Channe! FET's plastic
B85 100 Sit. Diodes sub. min, IN9%4 case type

and IN316 types

PLASTIC POWER TRANSISTORS=2 ranges

In NPN or PNP at shatteringly low prices under our Tested and Guaranteed

terms.

Range t. VCE. Min 15. HFE Min 15
1-12 13-25 26-50

40 watt 20p 18p 16p

90 watt 24p 22p 20p

Please state NPN or PNP on order

X-HATCH GENERATOR MK.2

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 5}in x
3in. Operates from three U-2-type
batteries (extra).

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

40 watt 30p 28p 26p

90 watt 35p 33p 30p

Ready built
unit only

Complete
kit

£9-93 £7-93

OVER 1,000,000 TRANSISTORS

of all most-needed types in stock including power, diode, rectifler. etc
Marked. tested and guaranteed. Hundreds of worthwhile bargains are to
be found in our FREE CATALOGUE (6th edn.). Also zener diodes, |.C s, etC

BlI-PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.

Metrication Pocket Charts 12p. 8 assorted rejays £1. Rev. counter device
(for cars) £1. UHF/TV Tuner Unit £2-50. LM380 Audio 1.C. £1. 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
ot your order including postage. No V.A.T. on overseas orders
POSTAGE Except where stated, add 15p for postage and packing in U.K.
Overseas—add £1. any dlfference being charged or refunded

PAYMENT Cash with order, Cheque or money order. Minimum value—£1
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 subject to alteration without notice.

Co Reg No 820719

TELEPHONE: SOUTHEND (0702) 46344,

WRITE ORDER SEPARATELY AND ATTACH COUPON IF NECESSARY
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BI-PRE-PAK LTID

292 224 WEST ROAO,WESTCLIFF-ON-SEA,ESSEX SSO 9DF.

CHALLENGING VALUES!

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.

$5.103-3

AMPLIFIER MODULES

Pre-amplifiers; tone control

$5.100 Active tone control unit to provide bass,
treble, balance and volume controls

§5.101 Pre-amp for ceramic cartridge. tape and
radio

§5.102 Pre-amp for low output magnetic cartridge
tape and radio. With R.ILA.A. correction +1dB
at kN

POWER AMPLIFIERS

§5.103 Compact 1.C. amp. with 3 watts R.M.S.
output. Operating voltage 6-22. Size 3in x 2in.

§5.103-3 Stereo version of above using one |.C.
on each channel

§S.105 A compact and useful all-purpose amplifier
which will run excellentiy on a 12V supply.
With § watt output, two make a good stereo
amp. Size 23in x 1}in.

§5.110 Similar in size to $S.103 but with & 10 watt
output. ldeal for many domestic and small-size
P.A. applications. Operates from 26-32V

$S5.140 Excellently designed 40 watt R.M.S. {Into
4 ohms) hi-fi amplifier. S/N 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

£1-60
£1-60
£2-25

£1-75
£3-25
£1-95

£2-40
£3-60

TUNER MODULES

§8.201 Ganged tuning condenser with accurately
engineered slow-motlon drive in rugged housing.
Excellent sensitivity. Tunes 88-108MHz. With
A.F.C. tacility. Operates from 6-16V

§5.202 I.F. stage {with 1.C.). Pre-tuned. A.F.C
connection. Operates from 4-5-14V

§5.203 Stereo Decoder. Designed essentially for
use with §S.201 and $S5.202, this module can
also be used on most mono F.M. tuners. AL.E.D.
may be attached. Operating voltage 9-16V d.c

POWER SUPPLY STABILISER

§5.300 Add this to an unstabillsed supply (say
typically 45V output) to obtain a steady powerful
working output adjustable from 12 to 60V.
Essential for your audio and rsi-ecial systems.
Money saving and very reliable.

£6-25

£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 ------------q
e To BI-PRE-PAK, 222-224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX

Please send
for which | enctose

NAME

ADDRESS PE3I
L------_- I TN -



ALL PRICES INCLUDE V.A.T.

ELAC 8in 8 ohm Dual cone

ELAC 10in 8 ohm Dual cone

GOODMANS 8iin 8 ohm Dual
cone

FANE, 7in x 4in, 3 or 8 ohm

ADASTRA 10in, 8 or 15 ohm,
10w

SPEAKER BARGAINS
EMI 13in x 8in 3, 8 or 15 ohmn
Plain
With Co-Axial Tweeter
8 ohm only
Twin Tweeter 8 ohm only
Type 350, 8 ohm, 20W
61in, 8 ochm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x bin, C/Mag. 5W
8in x 5in, Dual cone 8 olim,

0w
ELAC 6}in 8 chm Dual cone

BAKER GROUP 25 12in, 8 or
15 ohm, 25W
P. &P
Sin, 8 ohin, C{Mag.
24in, 8 ohim or 64 ochm
P& P

TWEETER AND CROSSOVER
EM1 3iin, 3 or 8 ohm C/Mag.
Cone Tweeter 8 or 15 ohm, 10W
Cone Tweeter 8 ohm, 3W

Horn Tweeter 8§ ohm, 20W

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.& P.

KIT FORM CABINETS, TEAK
VENEER. 12InX12inx 6in with 8in,
8in x 5in or 6iIn and 3}in
cutout 3-40
17in X 10in x 9in with 8in or

13in x 8in cutout
18in x Ilin x 9in with 13in x
8in cutout for EMI 350
P. & P. each

MICROPHONES

CM70 Planet stick metal,
switch crystal

DM160 Dynamic omni-dir, ball

metal
UD130 50K/600 ohm, uni-dir,
ball metal

TW209
CONDENSER MIKE 800 ohm,
uni-dir
Cassette Stick Mike with R.
Control onjoff switch (2-56
and 3-5mm J/Ply) 1-50
P.& P. 030

CJL PRICES INCLUDE P&P AND V.A.T.

AERIAL,telescopic, 15-120cm. . . . . . £1,20
OAERIAL, telescopic,h and v swivel,15-80cm. . £1.78

B1B Hi-FI ACCESSORIES
DCASSETTE TAPE RECORDER CARE KIT . . £1.95
OCASSETTE SPLICING AND EDITING KIT . . £1.50
OHI-FI STEREOTESTCASSETTE . . . . . £2,10
D" TAPEEDITINGKIT . . . . . . . . £1.35
OGROOV-KLEEN RECORD CLEANER., . . . £1.85
DOEARPHONE, stethoscope style,8 ohm dynamic. £1.00
[HAND DRILL,(Leytool),compact precision drlil,
5/16"chuck .Gears totally enclosed.S/L bearings. £2.99

INTEGRATED CIRCUITS
OAUDIO POWFR AMPLIFIER (National)} LM380 £1.00
OA.M.RADIO RECEIVER(RCA) CA3123E £1.40
OF.M.STEREO DECODER (Motorola} MC1310P . £2.80
OTIMER ((Signetics) NES555V £0.78
OVOLTAGE REGULATOR (Fairchild) uAT80S £1.70
OVOLTAGE REGULATOR (Signetics) NESS0A £0.80
DD.I.L.SOCKETS(Pk of 3) 8 or 14 pin  £0.50
[XKEYNECTOR  rapid connect to mains-gingle/ multiple
leads.Built-in piano switches neon& 13A fuse £3.20
OLOCKFLEX RULE {Rabone Chesterman), 3m/10ft
precision pocket rule,Easy to read, 13mm/}"wide
steel tape.Blade length lockable-power return.
Asupertbrule . . . . . . . . . . . £0.93
OMICROPHONE, lightweight dynamic,remote start
stop, 200 ohms, 100-10kHz,6mV average output . £1,80
OMULTIMETER ,attractive design, Vdc-10,50,250,
1,000.Vac-10,50,250, 1,000.1dc-100mA ,R-150k . £4.95
(SIGNAL INJECTOR, audio through video signals,
excellent for servicing amplifiers,radio& tv . . £3.92
(JSOLDERING IRON ,25 WATT,(Antex) , X25,240V,
Very low leakage,1/8"long life bit(interchangeable) £1.85
[03/32"blt£0.45 [J3/16"bit £0.45 OElement £0.95
[ISTAND, ST3,High grade base,chrome plated
spring, sponges and accomodation for spare bits ., £0.95
[ISFEAKER ,mlinlature,75mm dla,8 ohms. . . £0.80

b

VA UAY

CJL LTD.P.O.BOX 34,CANTERBURY,CT11YT

SOLDERING IRONS
ANTEX CN240 15W
SK1 Kit (15 watt iron, ©

spare Bib, etc.) 3-40
X25 25W (low leakage) 2:00
r.&P. 015

CARTRIDGES AND STYLII

ACOS GP91/28C or 38C Stereo
comp. 1.00

GP93/1 or 95/1 Stereo crystal 1-35
GP94/1 or 96/1 Stereo ceramic 1:75
GP101 Crystal comp. -80
GP104 Stereo ceramic 1-85

BSR X5M or3X H Cryastal comp. 1-70
8X6M or SX6H Crystal comp. 1-80
8C5M 8tereo ceramic b

BONOTONEYTAHCor 9TAHC/G
diam. 1.
3509 8tereo ceramic diani.

GOLDRING G850
G800

G80CE
rar.
D. Diamond 8tylii for ahove
800/G850
GS00E
P. &P

BATTERY ELIMINATORS
240V input 6, 7-5 or 9 300mA  2:95

12V (please specify output)
300maA
P. & P

TAPES S8tnd. LP
5ln 50p 85p
85p 80p
80p 1-10p

PLASTIC LIBRARY CASES
din Reels 18p. 53in. 22p. 7in. 25p.
P. & I'. -3 9p each. 4 or more lot 35p

—
LOW NOISE CASSETTES

1-5 8-10
C60 35p 33p
c90 85p 43p
C120 75p 52p

Cassette Head Cleaner
P. & P.1-5 each
6-10 lot

11-20 post free

BIB ACCESSORIES
Tape Editing Kit, Ref. 23
Recording Tape Bplicer, Ref. 20 1-15
Cassette Tape, Editing, Ref. 24 1-50
Caasette 8alvage Kit. Ref. 29 045
12's Cassette Case, Ref. 34 1.50
Styius Balance. Ref. 32A 1.20
8pirit Level. Ref. 46 0:50
Hi-Fi 8tereo Test Cassette 2-10
Groove-Kleen Record Cleancr  1.80
P.&P. 015

CALCULATORS
SINCLATR Cambridge
Scientific

WHARFEDALE SPEAKER
BARGAINS

Linton 2 Kit (pr.)
(lendale 3 Kit (pr.)
Dovedale 3 Kit (pr.)
Denton 2 8peaker (pr.)
Linton ? 8peaker {pr.} 3
Dovedale 3 Speaker (each) 42-00
Glendale 3 8peaker (pr.) 57-00 3-
Kingsdale 3 8peaker(each) 59:95 4-00

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED
Subject to manulacturers’ increase and availabilily

Riversdale Electronics

Mail Order Department PE3
P.O. Box 470, Manchester M60 4BU

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 Desigh and Manu-
facture, Violin Making, Early Fretted Instrument
Making, Piano Tuning and Maintenance, Woodwind

Instrument Maintenance.
of Furniture, 41 Commercial Road,

] I
I ea London EI 1LA. Tel. 01-247 1953

March 1975

Further  information  from  Senior
Administrative Officer, London College

Practical Electronics



Europe’s Largest Hi-Fi Retailers

LASKYS

give you the greatest choice

TMK 200 MULTIMETER KIT

Build yourself a
quality 20000 opv
multimeter and
save mone:
Complete kit with
meterscale,
maovement and
rotary range
selector ready
mountedin
cabinet. All parts.
batteries. test prods and
instructions. Ranges: 0/0.6/6 30

HIOKI 730X
30.000 opv. Over-
load protection.
6/30/60/300/600
1200V DC.12/60
120/600/1200V AC.

60/uA/
30mA/300mA.
2K/200K
2 Meg Ohm

1010 63dB
OUR PRICE £7.50
P&P 30p

U4312 MULTIMETER
extremely sturdy
instrument for
general electricat
use. 667apv.
0/0.3/1.577.5/30/
60/150/300/6 00/
v

0m A/
1.5/6A A(i 0/200/3k/30k ohms. DC

120/600/1200VD.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

2010 +63db. Size: 90x 150 x
35mm

OUR PRICE £7.95 par 300
AUDIOTRONIC Model ATM1

Top value 1,000
opv pocket multi-

0/|0/50/2nﬁ1 000

volt AC and DC.

OC current 0-1mA/
mA. Resistence:

0/150k ohms.

Dacibels: -10 to

y 1.5%. Knife edge
pointer, nu"ov scnle Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £10.25 parsop

MODEL AS.100D VoM
100,000 opv.
Mirror scale
Built-in meter
protection.0/3
12/60/120/300
600/1200V DC.
0/6/30/120/300,
600V AC.0/10pA
6/60/300mA
12Amp. 02K,
200K/2M/200 Meg
Ohm. 20to 17d8

OUR PRICE £17.50 P&P 30p.

KAMODEN HM7208 FET VoM
input impedence 10
01?35/1/2.5/10750/

1000V DC. 0/2.5/10

50/250/1000V AC.
012504/2:5/25/250

mA

0/5k/50k/500k/5 ™M

500 Megohms
OUR PRICE
£21.00 papaop

TMK MODEL 117 FEY
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%
mirror scale. Size:
149% 117 x60mm.
0.3-12000V DC
3-300V RMS AC.
0V P-P.

DC current 0.12—
12mA. Resistence
up to 2000MOhms, Decibels: —20 to
+51d8. Supphed compiete with leads
and instructions.

OUR PRICE £18.50  pap 20p

KAMODEN 360 MULTIMETER
High sensitivity.
BC 100kohm/
AC 10kohm/V
5" mirror scale,
overload protect-

5%/250/1 OOOV
0.01mA/0,5/5/50/
S00mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M ohrns.
Decibels —20 to
+62d8. Banurg operated. Size: 180 x
u

140 x 80mm. Supplied complete with,
test leads etc.

OURPRICE £17.50 pa paop

U4323 MULTIMETER

20,0000pv. Simi

unit with audio/|

oscillator. Sumble

for general receiver o

tuning. Ranges:

0.5/2.5/10/50/250/

500/1000V DC.

2 5/10/15/250/500/!000\/ AC. 0.05/
OmA DC. Resistance

x‘O x ‘OO x 1,000, x 10.000 (500

500(), 5kQ2, 50k{) centre scale)

Battery operated. Size: 160 x 97 x

40mm. Supplied in carrying case com-

plete with test leads.

OUR PRICE £7.70

P&P 30p

+22d8B, Size 90 x
30 x 28mm.
Complete with
test feads.

OURPRICE £3.25 P&P 15p
AUDIOTRONIC Model ATMS

Jewel movement,
attractively moulded
case with edgwise
ohms adjustment,
Ran?es 0-3/1(5:/150/

{2500 opv). 0-6/30/
300 C,

(5000 opv). 0 300
uA/0-300m
Rosusunca l |0

00. ~10 10 +16d8.

U435 MULTIMETER
20,0000pv. Ranqes:
75mV/2.5/10/25/

100/250/500/1000V
DC. 251 0/25/100é

HIOK] 750X VOLT-OHM-
MILLIAMETER =

1 5/3/3/1 2/30/60/150/
300/600/1,200V DC.
0--3/6/15/30/60/120/ = ‘
300/600/1, ZOOV AC -
Current: 0— LN
1 5/3/!5/30/150/300 .
A/6/12A. Resistence: L4
0 3/300k/3/30Mohms
Dec: —10 to +174¢8.
0- 3/6/15/30/60/! 20/300V.

)

Output
Accur-

Model HT100B4 MULTIMETER
Overload protected,
shock proof circuits.

9.5uA Meter with

mirror scate. Sensitivity

100k V. Polarity change
switch. Ranges: 0.5/2.5/
i /50/250/500/1 000
Volts OC. 2.5/10/50/
250/1,000 Volls AC.
DC resistence’ 0~ 20/
200k/2/20 Meg. ohm:

OC 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 x 79mm.

OURPRICE £17.50  rar 40p

TMK IDDK LAB TESTER
100,0000pv. 6%
scale. Buzzer
short circuit check.
Sensitivity 100,

10/50/250/1000V
AC. 3/10/50/250/
500/1000V DC.
current 10/100uA/
10/100/2.5/10A. Resistenca
‘Ik/‘IOI(/'IOOI(/'IO Meg/100 Meg ohms.
Decibels: —10 to +49dB. Plastic case
with carrying handle. Size: 190 x 172

x 99mm.
OUR PRICE £19.95

P&P 30p

LB4 TRANSISTOR TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

KAMODEN TT35
TRANSISTOR TESTER

High quality

instrument ta ————
test reverse leak ‘
current and DC
current. Ampli-
fication factor of
NPN, PNP, diodes,
transistors, SCR's
etc. 4" square
clear scale meter
Operates from
internal batteries.
Complete with ¥
instructions, leads

carrying handie.

OURPRICE £17.50

P & P 40p

acy + 3% DC, + 4% AC.
50,000 opv DC 5,000 opv AC. 4 |nch
meter. Built in protection. Size: 57 x
102 x 153m

OUR PRICE £11.95 P&P 40p

250/500/1
Current: 50uA/1/5/

DC. 5/25/100mA/
0.5/2.5A AC, Resist-
ance: 0.3/3/30/300k

ohms. Size: 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75

P&P 30p

Supplled with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

OURPRICE £3.95 pap20p
HIOK! 720X VOM

A versatile_
accurate measur-
mq mslrumem

000 of
5/25/! 00/500/
1000V DC. 0/10.]

MODEL C7208FM

30.000 opv DC
15,000 opv AC.
6'3 15/60/300 600
1200V. DC. 6/30

f 2

TMK MOOEL TW50K

46 ranges, mirror |
scale. ou/v oc f

S0k /Y

0.25/‘.25/2,5/5/‘ o/
25/50/125/250/
000. AC Volts
1. 5/3/5/!0/25/50/
125/250/500/
1000. DC current
25/50uA/2.5/5/25/
50/250/500mA/5/
10A, Resistence:
10k/100k/1 Meg/
10 Meg 6hms. —20 to +81.5d8B.

OURPRICE £12.50  rer 20p

370WTR MULTIMETER

Features AC current

0/2.5/10/50/250/
500/1000V AC.
0/50uAIII|0IIOO
mA/1/10

O/YOOmA /|OA
AC. 0/5k/50k/500k/

5 Meg/5:
Dec»bels 2 to +62d8.

OURPRICE £19.95  par0p

U4347 Multimeter &
Transistor Tester
27 ranges. 16,7000pv.
Overload pvoxected
Ranges: 0.3/1.5/6/
30/60/150/300/900V
be. 1577, 5/30/|50/
300/750V
Current: 0. os/o 6/
6/60/600mA DC.
0. 3/3/30/300mA AC.
esistal
06/3/8176/60/200K ohms/2 Mohms.
Battery operated, Sup‘rhed complete
with probes, leads and stoel carrying
case. Siza: 116 x 215 x 90m

OUR PRICE £10.50

P&P 30p

120/600'1200 V. AC
DC Resistance x 1
x 10, x100, X 1000

MODEL C7080EN

Giant 8™ murov

U4317 MULTIMETER

High sensitivity

instrument for field [ } |
and laboratory work. .
Knife edge pointer,

B6mm. mirror scale. ~ -

Overload protecnonl

0 5/3 5/‘0/25/50/‘00/250/500/ 1000

OC.  0.5/2.5/10/25/50/100/250/
SOO/IOOOV AC. Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC.  0.25/
0.5/1/5/10/50/250mA/1/5A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
80/300k ohms. Decibels: —5 to +10dB
Battery operatad. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with leads.

OUR PRICE £16.50 papaop

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirrar
scale. Overload
pratection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/

100 Meg.

20 to +50d8.
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and ICO, Complete with instructions,
batteries and leads.

QUR PRICE £19.95  rar 25p

SWR METER Model SWR3
Hanw SWR meter for
anteona align-

KAMOOEN 72.200 Multitester

High sensitivit
tester. 200,000 opv
Overtoad pmtected‘
Mirror scale.

Ranges: —0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/ 'l 1200
'I ZmA/ 1 ZOmA/
600mA/12A DC
0/12A AC. -20 to

+63d8. 0/2k/200k/
2 Meg/200 Megahms,

OUR PRICE £22.50 par 30p

ot with bulTtam freld
strength mater, Accuracy
5%, Impedence 52" Indic-
ator 100uA OC. Full
scale 5 section collapsible
antenna. Size 145 x 50 x

Omm.
OQUR PRICE £4.25 P&P 30p

(50() centre scale) scate. 20,000
50/250/ 1000V DC Current 30uA s, 26922556//!‘/50%//10/
AC. 0-50uA/ 3 30/600mA. 20to +63dB K
2romeomase Ty OUR PRICE £8.95 P& pa0p %1:)5//10/50/250/
E 0/50uA/1/10/
ggjgfmc 100/500mA/10A
PRP 30 U4324 MULTIMETER oc. 0/2k/200k/
B High sensitivity, over- . —20 to +50d8.
— tnad protected. OUR PRICE £19.95 rar3sp
,0000pv. Ran
rooovansse 7l SRR .
20,0000.p v
10,000 0.p.v. AC DC, 3/6/15/60/150/ %%och 500"‘
Mirror Scale. 300/600/900V AC. : ;pv v:l
A SATEe RS, e,
1000/2500 V. DC. 8.313/30/306mA 0/0.5/2.5/10/25/
10/50/100/500/1000 IAAC 100/250/500/
V. AC.DC Resistance 25/500 ohms/O SlS/SO/SOOk ohms/5 | 1O 5/'{)’/2-5“00/
x 10, X 1000 (30() Mohms. Decibels: —10 to +12dB. Size 250'/5 81251
centre scale) DC 167 x 98 x 63mm. Supplied Compd 0/50uA/5/50/
Current 50uA :f\;:r\:::ll‘l:r:se“ leads, spare diode an 500m
2-5mA/250mA. - 20 0/60k /6 megIGO megohms.
0 +68d8 OUR PRICE £3.25 PBP300 | QURPRICE £13.95  Carr. paid
OUR PRICE£6.95 P& P 30p
MODEL PL436 091 Clamp VOLT HIOKI MOOEL 700X
20,000 0pv DC. MMETER 100,0000pv. Overload
8000 opv AC AMMET protection. Mirrar scale.
i 0 For measuring AC volt- 0.3/0.6/1.2/1.5/3/6/
7507120 age and current without 12/30/60/120/300/
6/3/12/30/120/ breaking circuit, Ranges: 600/1200V OC.
600V DC. 3/30/ 300/600V AC, Current: 1 5/3/6/12/30/60/150/
120/600V DC. 10/25/100/250/5008. 300/600/1200V AC.
50/600pA/60/ Accuracy 4%. Size 283 x 1o T90uA/ 61307607
600mA. 94 36mm. Complete 150/500mA/6/12A DC. |} §
10/100K/1 Meg/10 Meg Ohm with carrying case, leads 2i/200k/2M/20MOhms
20t0 46d8B and fuses 20 10 +63d8
OUR PRICE £6.97 per30p. | OUR PRICE £13.50 pap3op | OURPRICE £14.95  paraop
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MODEL AF.105 vOM

50.000 apv. Mirror

scale. Meter

protection.

0/-3/3'12/60/120/

300/600/1200V DC

0/6 30 120

300/ 500 1200V DC

0/30pA

607 300 mA

12 Amp. 0/10K o

Tm/10m 100 =
hms. 20to ‘I7dﬂ

OUR PRICE £12.50  pap 300

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and periodic wave-
forms in electronic
Girouits, VERT AMP

Swmhvny at |00kH1
VRMS/mm: 0.1-25;
HOR. AMP. Band
width: 500kHz.
Sensitivity ay 100kHz
VRMS/mm: 0.3-25

YYD

e

Preset triggered sweep

1-3000usec. Free running 20—200
kHz in nine ranges Calubu(ov plps
220 x 360 x 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
MULTIMETER

Will measure AC and DC volts, AC
and DC current, and resistance in a
totalof 20 ranges Thelargelight
emitting diode dispiay will read up
10 1999 and automatically indicate
polarity. Indication of positive and
negative overload 1s alsa provided
Theinstruments fitted witha
combined carrying handle and
bench stand and sackets are
provided for the connection of an
external power supply

RANGES

DC VOLTS: 1v.10.100v, 1000v
AC VOLTS: 1v, 10v, 100v, 1000v.
DOC CURRENT: 1mA.10mA,
100mA,1000mA
AC CURRENT:
100mA, 1000mA.
RESISTANCE: 1k, 10k. 100k. 1000k

OUR PRICE £59.95 ¢ & Psop

TmA. 10mA.

ARF 300 AF/HF SIGNAL
GENERATO

Al uanslstormd
compact fully
portable. AF sine-
wave 18Hz t0 220
kHz, AF square
wave 18Hz 10 100k
Hz. Output Square/
Sine wave 10V.

P-P RF 100kHz 10
200MHz. Output
1V maximum,
220/240V AC operation. Complete
with instructions and leads.

OUR PRICE £37.50

P&P 50p

8HO01 HEADSET and 8oom
Microphone

Moving coil. tdeat

for language
teaching,
communi- &
cations etc. -

Headphone impedence 16 ohms. Mic-
rophone impedence 200 ahm:

OURPRICE £5.95 P&P 30p

RUSSIAN CH16 Doubte 8eam
OSCILLOSCOPE
5 MHz pass band.

Separate Y1 and Y2
amplifiers. Rectang-
ul.! 5 x

4" CRT,

MODEL MG 100 SINE SQUARE
WAVE AUDIO

GENERATOR

Renge 19-

220,000Hz Sine
Wave 19-100.000 Hz Square Wave
Qutput Sine or Square wave 10v P.to P
Size 180 x 90 x 90mm Operation
220/240v AC.

OUR PRICE £19.95 P&P 50p

UNIPEX [
NT100A |98~
The unipex .) .
NT100A1s
acompact

portable transistorised PA
amphfier. This versatile unit has a
maximum output of 10 watts
RMS and operates on any 10-16V
DC source, negative or positive
ground and uses only 1.5A atrated

FM TUNER CHASSIS
6_transistor
high quafity
tuner. Size
only 163 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.

AUOIOTRONIC

Low NUISE CASSETTES

TYPE 25
157 £300  £708

C90 €224  £4.25 £10.00

c120 £273  £5.17 £12.24

P&P 3p each 10 and over Post Free

Ample output to faed mast
0 erates an 9V battery. Covers 88—-

108MHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £8.95 P&P 20p

Stereo Muluplex Adaptor £5 95 extra

MP7 MIXER-PREAMPLIFIER

¥
WALKIETALKIES  _
SKYFONNV?
Super low cost
transmitter/
receivers. 100MW
with call buzzer and
on‘offvolume

Telescopicrod ,

output. lied p with
maunting brackets etc, plus full
installation and aperating

Instructions

OUR PRICE £21.75 par s0p

control. 7transistors. ‘{S
-

OUR PRICE £31.50 \
per PAIR P.&P 50p.
NOT LICENSABLE
INTHE UK.

\‘\

5 Microphaone

in:u(sdeal:h with ”0?

individual gan @e6s

controls ang:bling ",
mixi

facilities. Bnurv opersted. Size: 235

x 127 x 76mm. Inputs: Mics. 3 x 3mV

50k 2 x 3mV 600 ohms. Phono. Mlg.

V 50k; Phono Ceramic 100mV 1
M . Output 250mV 100k,

UUH PRICE £8.97 P&P 20p

TE22 SINE SQUARE WAVE
AUOIO GENEHATOH

with all ies
and instruction manual.

OUR PRICE £87.00

Carr. paid

MOOEL TE15
GR10 DIP METER
Tuns'stonsed Oper-
s Grid Dip,

0-: nor Abmrb-

ng Detector.
Frequency range
440kH2—-280MHz
i

OUR PRICE £17.50 rap 30p

EA41 REVERBERATION
AMPLIFIER

Self contained,
transistorised,

Sine 20cps battery opeund
to 200kHz Simply plug in
on 4 bands. microphone, guitar etc. and outpul to
Squara 20 your amplifi olume control and
cps to 30 depth of reverberation controi, Beau-
kHz. Output walnut cabinet. 184 x 77 x 108mm.
impadence

oOhTs OUR PRICE £7.50 P&P 30p
AC nd new

guaranteed, with instruction manual
and leads.

OUR PRICE £24.95 parsop

TRANSISTDRISED L.CR. AC.
BR/8 MEASURING BRIDGE

A new portable

bridge offering

excelient range and
accuracy at low

cost. Resistance:
& 6 ranges: 0.1
.1 megohm * 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10pf-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1°11100 + 1%
Bridge Voltage at1,000cps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 73" x

& *2" QR PRICE £27.50 per 30p

BELCO AT201 Oecade
ATTENUATOR CRUESIN

Frequency range 0—
200kHz, Attenuator
0-111dB, 0.1d8

steps. Impedonca 600 ohms,

tnput
power maximum 30dBm. Size: 186 x

90 x 55mm.
OUR PRICE £12.50

P&P 50p

RANK AUDIO
RA 2107 STEREQ AMPLIFIER

7. 7;wattsrms. Inputs for
magnetic phono, tuner, tape and
aux. Separate base, treble,
balance and volume controls,
Headphone socket. Teak case.
Unrepeatable offer.

OUR PRICE £17.50 par sop

ELECTRONIC CALCULATORS

\

Wecarry a tremendous range of
both pocket and desk calcula-
tors from as hittle as £8.90
Owing to the demand it is not
possible to include them in this
advertisement, so send for our
latest price st or call into any
branch.

AUOIOTRONIC AHA101
Stereo Headphone Amplifier

All silicon,
transistor

ampl oper-
ates from mag-
netic, ceramic
or tuner
inputs with
twin sterec headphone outputs and
separate volume controls for each
chunnsl Operates from 9V battery.
INPUTS: 5mV and 1

OUTPUT 50mV per chlnnol

OUR PRICE £8.50 P&P 30p

DT 124
POWER "y

UNIT s i
220 240v R 4
AC. Input-
Output6,7.50r
9V DC 400 mA.

OUR PRICE £2.20 p&r s0p

TE16A TRANSISTORISED
SIGNAL GENERATOR

modulation.
Si 149 x 149 x 92mm [

PS200 Regulated POWER
SUPPLY UNIT

Solid state. Variable [
output 5-20V DC

up to 2 Amp. Inde-
pendent metsrs to
monitor voltage and
current. Output
220/240V AC.

Sixo 190 x 136 x

OUR PRICE £19.95

P&P 50p

VHF 105

This unit will give
instant reception
oftheground-to-
air, ar-to-ground
waveband Simply
place beside any
AM or FM Radio.
covering 535 1605 kHz. 88-108
MHz - no conversion or connec-
tionrequired. This converter is
self powered by one 9-volt (PP3
Type) battery and comes complete
with a full set of instructions and

battery.
OUR PRICE £3.50 par s0p

MINIATURE ORGAN

MUSIC MASTER AM100
Spanning
nearly two
octaves,
including
semi-
et tones.
b This instrument
~will give hours of enjoyment
to alt 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/off switch. vibrato switch,
earphone socket and external
9V D.C. socket.

OUR PRICE £7.95 p&r s0p.

with instructions and leads.

OUR PRICE £8.97

P&P 30p

TE-200 RF SIGNAL
GENERATDR

Accurate wide range

i
i

signal generator I
covering 120 kHz-500 I

MHz on & bands.

Directly caltbrated 1 __-9

Variable R.F.

attenuator audio output, Xtal socket
for calibration 220/240V ac.
Brand new with instructions

Size 140mm x 215nm x 170mm

OUR PRICE £19.95 rers0p

MOOEL TEgl] RF SIGNAL

GENERA i
Six bands. 120kHz— il
260MHz. Dual output . o
RF terminals, Separate

variable audio output.

Accuracy + 2%. Audio I

BINATONE DIGITAL CLOCK
Attractive -
ivorycase.
Large clear
numbers for
hours, minutes
and secaonds.
A.C. 240V operation.
Size approx 61 x 3x 3} inches.

OUR PRICE £4.50 par s0p.

Just arrived — the sensational
WIEN ET1008
CASSETTE!
RECOROER
Ahighly

s & v /

SINCLAIR iCi2
INTEGRATED
CIRCUIT
AMPLIFIER

ey
camplete with
printed circuit

w\»

OUR PRICE £1.50 P&PI15p.

VU METER TYPE 3
Size.33mm  20mm.

£1.25 pap1s5p

cassette r&

corder at this
i oy
FANTASTIC VALUE! P&P 50p

SDHBY MONO/STEREQ
HEAOFHONES

Volume control far
each channel. 4/16 ohms

output to 8V. Power
105125V, 220-240V AC. Size:193
S x 150mm. Complete with test

leads etc.
OUR PRICE £18.95 rars0p

response 20Hz —18kHz.
Complete with 10ft.
coiled lead and jack plug.

OUR PRICE £4.97 P&P 30p
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SPECIAL OFFER! CONVERT YOUR
STEREOQ SYSTEM T0 4D SOUND

e e

-(\;m@

SINCLAIR Prolect Bl] Mndules

240 Power Amp PBPI5p
260 Power Amp. [7 l5 P&PISp
Stereo80Pre-Amp. €13.95 P& P15
Active Filter Unit £7.45 PaPIsp
FM Tuner £1395 PAPI15p
Stereo Decoder €895 P&PISp
PZ5PowerSupply €595 PAP30p
PZ6 Power Supply £895 P&P30p
PZ8PowerSupply  €B.45 P&PI0p
Transformer for PZ8  £405 P & P 50p

SINCLAIR Project 80 Packages
2x240/5t6re080/P25 £2588 | oy p 3o,
2x240/Stereo80/P26 £27.8a | 410

2x260/Stereo 80/PZ8 £29 84 |

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE APPOHITED
STOCKISTS AT
Oxford Street, 428&
257 Tattenham Court Road.

34 Lisle Street, 152, Fleot Stroet,
311 Edgware Road, CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches. or
by Mail Order.

All kits are complete with compre-
hansive sasy to follow instructions and
covered by full guarantes.

Post and Packing 15p per kit.

AF 20 Mano amphifier.
AF25 Mixers,

AF80 0.5W mn:. amplifies
AF305 Intercol

£310 2 Mono Ampllher
MlGO Multi-vibrator...

LF380 Quadraphoruc devic:
ATS Automatic hight cantrol..
AT30 Photo cell switch unit...
AT50 400W triac hght
dimmer/speed control...... .
AT56 2.200W triac light
dimmer/speed control..
ATEB0 1 channel hght control.
AT6S 3 channel hight control
GU330 Tremolo unit.

HF330 Decoder (HF3‘|0/325) CH) 55

GP310 Stereo pre-amphifier

for use with 2 x AF310..... £2298
GP312 Circurt boar £1002
GP304 Circuit boar £533
HF 380 Iw/vhi aerial £602

HF395 broadband aerral amp. £2 10
NT10 Stabnllsed power supply
A, OV . £627
NT:OO Stabised . suppiy. £13 18
NT310 Power Supply 240 V AC

or2x18V D C at2amps £5 64

NT305 Voltage converter...... £564

NT315 Power supply 240V AC
104,5/16V DC, 500mA. ... £1206

Amateur Electronics by Josty-Kut,
the professional book for the amateur
—covers the subject fram basic prin.
cipals to advanced electrontc technig-
ues. Complete with circuit board for
AE1 to AE10 isted below.,

OUR PRICE £3.30 (No vaT)
P&P 25p plus VAT,

AET 100mW output stage. . £1.58

AE2 Pre-amplifier.... €132
AE3 Diode recewver. .. . f20s
AE4 Fiasher. (1 26

AES Astable multi-vibratol

This clever umit enables you to add
4D sound to your existing system.
Complete with simple connection
details Usethisconverter
(together with 2 extra speakers) to
achieve the faritastic 4D quadro-
phonic sound! The effect of being
immersed within the music
becames a thniling new
experience {2 year guarantee).

OUR PRICE £3.95 P& sop

TE1021 Stereo Listening Station

For balancing — =
and gain selection

of loudspeakers

with additional

headpl

sw-u:hmg Two

gain controls, speakers on—off slide
switch, stereo headphone socket.

fac-lnv‘ for sterec  \!
OUR PRICE £2.25 P&P 15p

Practical Electronics

mults vibrator [l ll
AE7 RC generator o
AEB Bass filter...
AEQ Treble filte
AE10 CCIR filter .

Also see previous page

ALL PRICES
EXCLUDE VAT
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[GEW] 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.
Qver 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CLEAR PLASTi8 MODEL SD640
Size: 85 x 64mm

*Items with asterisk are Moving lron
type, all others are Moving Coil

CLEAR PLASTIC MDDEL MR 65P
Size: 86 x 78mm .

about
Hif

CALL INTO YOUR NEAREST
LASKYS BRANCH OR
SEND COUPON BELOW

SOuA . £390 CLEAR PLASTIC MODEL SD830 €405 —
100uA €385 Size: 110 x B3mm £3]ss) FOR NEW 32 PAGE
2o0uA £33 Tooen e 8 H1-Fi PRICE LIST
2w QnA e £200 CENTRAL LONDON
- £4 36
€378 locg100ual  cex ateg 481 OXFORD 5T 01493 8841
£378 mA faz €380 3 LISLEST. we2 01-437 8204
€375 OmA | €420 £3160 34 LISLE ST, we2 01437 9155
€376 50mA | €420 £ 3je0) 118 EDGWARE RD. W2 01-723 9789
£3.80
3 ] m: e £380 193 EDGWARE RD. W2 01-723 6251
: £380 207 EDGWARERD. W2 01-713 3271
e Alck 420 A DG £380 311 EDGWARE RD. W2 01-2620387
0A €380 346 EDGWARERD. W2 01-T23 4453
0A DC £4 20 C
5V DC €420 VUMeter.. .. faso | 15AD 380 382 EDGWARE RD. W1 01-723 4194
CLEAR PLASTIC MDDEL SW100 20A DC ey 109 FLEET ST. EC4 01-353 5812
Size: 100 x 80mm E_LEAs\gi PSLOASTIC MODEL MR 45P 20A15s a5 152/3 FLEET ST. EC4 01-353 2833
ize: 50 x 50mm £380 10 TOTTENHAM CT. RD.  01-637 1231
AL £4.70 V D
?g'o.m £4.60 €330 10V OC £380 27 TOTTENHAM CT. RD. 01-636 3715
S500uA €440 €325 15V DC €130 33 TOTTENHAM CT. RD. 01-636 2605
0-50u £4.60 €£3.20 20V DC .. £380 41/45 TOTTENHAM CT. RD.  04-636 0845
100.0-100uA . 458 3o e L3180  « €380~ | 257/8 TOTTENHAM CT.RD.  01-580 0670
1aDC” £4 40 £320 . -
54 DC a0 AC ce 5 e3los BAKELITE MODEL S$80 Enlarged Window
EiEe fed 300V AC. . fass €208 S0 (DI 86 SOUTH ST. ROMFORD 20218
300v DC S RVUIMetsy 600 e el 205/206 CHURCHILL WEST,
£308 500uA VICTORIA CIRCUS, SOUTHEND 0702 612241
EDGWISE MDDEL PE70 3o R
Size: 90 x 34mm £308 100-0-100uA GLOUCESTERSHIRE
50uA €425 s }Xf)c"
- 05 5
100un €29 e308 nalDe 16/20, PENN ST. BRISTOL 0272-20421
500uA .. 400 €305 20v [3
50-0.50uA .  f42¢ g 08 3&\:’\1 KENT
100-0-100uA . £415 w
. 300V AC . $3/57 CAMDEN RD., TUNBRIDGE WELLS
e TAC o CLEAR PLASTIC MODEL MR 38P VU Meter J 0892-23242
VUMeter | | rado Size: 42 x 42mm CLEAR PLASTIC MODEL MR 52P LEICESTERSHIRE
ize: x 60mm
MODEL ED107 EDUCATIONAL METER = 45 MARKET PLACE, LEICESTER
Size: 100 x 90 x 150mm including terminals ?gMO:A" 0533.537678
A " A
.go’v‘l. S050un" NORTHAMPTONSHIRE
ICe R 73 ABINGTON STREET,
menes and other bench d @ NORTHAMPTON  0604-35753
scale. The metar move- 10mA
ment i oasly sceossible 50ma STAFFORDSHIRE
i m,
wortng, e fntern 500mA 30 WULFRUM WAY, WOLVERHAMPTON
€870 Jare 0902-23384
810 ovIps SURREY
£7 80 50V BC
€780 300V OC : 1046 WHITGIFT CENTRE, CROYDON
ET80 15V AC £350 20A AC . *f340° 01-681 3027
£780 300V AC €350  30A AC L+ £340° | 38/40 EDEN ST., KINGSTON  01-546 {271
€280 §v/15VDC .. 8% 32HILLST. RICHMOND  01-948 1441
1/6A DC .. €880 BAKELITE MODEL
£7 80
2
5
1

CLEAR PLASTIC MDDEL MR 85P
Size: 120 x 110mm

100uA” O
200uA
500uA ..
S0uA
00

)-0-100uA ..
0.5000A

-
=3
>
P
nO
R

VU Meter ..

CLEAR PLASTIC MDDEL SD460
Size: 59 x 46mm

€360
£355
£360
£345
£355

PDSTAGE & PACKING 15p

a

50mv DC
100mV DC

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES. OPEN FROM
7 to 6pm MON AT

OUR CUSTOMER
SERVICES DIVISION at head office
will answer all your enquiries—

just ring 01-200 1321

EXPORT Personal exports
arranged for overseas visitors
Goods specially packed
insured and despatched to all
parts of the world at minimum
cost exclusive of VAT
Payment by bank transfer

240° Wide Angle
1mA METERS
MW1.6 60 x 60 mm
£6.50 P & P 15p
MW1-8,80 x 80mm
£6-90  paP 15p.

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excellont ualita‘n low cost. Input:

230V 50/60Hz, Output 0-260V.

MODEL S260 BENCH MOUNTING
P&P

ALL PRICES
EXCLUDE VAT

Practical Electronics
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FOR
MAIL

TOTAL PURCHASE PRICE

I enclose chegue

Please send me the followingstems _ = __

postal arder

TICI
32 Page =
_ _ ___ unc papandvat) | HI-FI ——
PRICE
money order LIST

TO LASKYS CUSTOMER SERVICES DIVISION
Audiotronic House, The Hyde, London NW8 8JJ Tel 01-200 1321

ORDER

We offer a speedy

I wish to pay by Barciavcard/Access
and my number 1y

and efficient

service by mail e T
order Remember ADDRESS

to add 8% VAT Tt

to total value of

goods including T -

post and packtng. Signatyre .

ReyginteredinEngiandNo 347947 al 12 Lower Grosvenor Place London SW1OE «

PE3 j

March 1975

certified cheque, postal order
or money order in any
currency.

BARCLAYCARD
& ACCESS

)

| Phone your order
| t001-2000037 or

SIEX call into any branch

NO DEPOSIT TERMS
available on most goods
for personal callers

CHEQUES 1O THE YALUE OF £39.
ACCEPTED FAOM PERSONAL SHOPPERS
WITH BANKERS CARD. IN OTRER CASES
AND FOR AMDUNTS 1N EXCESS OF [30.
PLEASE ALLOW TIME FOR CLEARANCE.
BANKERS DRAFTS ACCEPTED.

All prices correct at 13/1/7%
subject to change without notice E.&O.E.

4 member of the
Augiotronie Group of Companies
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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.l. and
Monsanto,t00.0ur Trade 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 g
quality, guaranteed components so quickly, J
so inexpensively.Send for a free copy of our e
latest price list.Try us; we think you'll notice %
the difference. S

;A
SCS Components, VX ol
Northfield Industrial Estate, SO
Beresford Avenue, Wembley, /& < E
Middlesex HAO1SD S & &
$
v

Tel: 01-903 3168 O
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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 Wwhere 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 Sp 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

J. A. HADLEY

R. J. GOODMAN

K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
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A SIMPLE uitrasonic 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.

Whilist 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
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Fig. 1. Wave motion from source to observer, showing
how Doppler effects can be observed
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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. | emits waves at a frequency of fHz. If the
observer is stationary, / 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
addijtional waves are distributed in the space through
which he is moving.

The wavelength A, of the waves is equal to v/f
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 = bf/v waves per second. Thus he meets
a total of (f + bf/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 msc.

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
29% 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 SHz to 300Hz.

In the prusent 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
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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.

TRANSMITTER




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 VRI.

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.
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TRANSDUCER
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Fig. 2. The transmitter circuit
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Fig. 5. Component layout and Veroboard cuts for the
transmitter of Fig. 2
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These transducers contain small piezo-ceramic
“bimorph™ plates sealed in a small aluminium
cylinder slightly over %in 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
IkHz 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 . . .

TRANSMITTER

IC1  NE555V timer i.c.

C1  0-001uF, 15V, 10% mica or polystyrene

R1 12k, 10%, 0-1W

VR1 10k Q preset trimmer

X1  40kHz transducer type T, 96D-40 (Hall
Electronjcs)

S1  SPST on/off switch

B1 9V battery or suitable p.s.u.

RECEIVER

Resistors

R1 6-8kQ

R2 100Q

R3 100k

R4 390k Q

R5 10k Q

R6 10k Q

All 10%, 0-1W or larger.

Capacitors
C1  25uF (Fig. 3), 8uF (Fig. 4), 15V elect.
C2  8uF 15V elect.

C3  8uF 15V elect.

C4  8uF 15V elect.

C5 47pF polystyrene or mica
C6 0-01uF 63V polyester

C7 10nF (Fig. 3), 0-1uF (Fig. 4)
C8  0-1uF (Fig. 3), 1-0«F (Fig. 4)
C9 500uF (Fig. 3), 0-01:F (Fig. 4)
C10 1uF

C11 01uF

Semiconductors

IC1 TAA930 (Phoenix Electronics Ltd.,, 139
Havant Rd., Portsmouth, PO6 2AA)

1C2 LM380N audio power amplifier

TR1 (C450, BC109, etc.

TR2 DA40C1 Darlington device (Jermyn Indus-
tries Ltd., Vestry Estate, Sevenoaks, Kent)

D1-5 HG1011, OA95, OA81, 1N914, 15914, etc.

(5 off)

Miscellaneous

Transducers, 96 D-40types T and R for transmitter
and receiver respectively (Hall Electronics, 48
Avondale Rd., Leyton, London, E.17.). 8Q 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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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 100xV. 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 50u4V.
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

1st DIODE
40kHz AMPLIFIER PUMP

TRANSISTOR
BEAT NOTE AMPLIFIER

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

In the circuit shown, the output from pin | is
fed to a diode pump which has a load with a | 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 VR1 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 TRI. This transistor may be any low cur-

2nd DIODE DARLINGTON
PUMP OUTPUT STAGE +12v

x1
40kHz TRANSDUCER
TYPE R

7 2 14

o ./
C. C
BuF | 47pF

{ RLA RLA1
on f
HG 101

RLA2

Slo Sib
TO
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Fig. 4. An alarm receiver circuit including a latching relay at the output
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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

+12v

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! is fed to a second diode
pump, D3 and D4. This converts the beat note into
a steady voltage. When this steady voltage across
Cl! exceeds about 1-1V, it drives the D40C1 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 D40Cl
device. Whilst the writer employed HGI1011 diodes,
any small low power germanium (or silicon) diodes

should be satisfactory in this application. OA95 and

OAS8I are suitable.

LATCH-ON

When the switch S1 is open, the relay will open
and close as the amplitude of the beat note rises and
falls. The circuit should be tested with S1 open so
that one can ascertain how much movement is
required to close the relay without having to open
S1 in order to de-energise the relay for the next
test.

When S1 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 St.

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
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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 S| 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 I5mA
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.
VR1 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 VRI1 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 TR
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

MOST SENSITIVE REGION

MODERATELY SENSITIVE REGION

3

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

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.

Qutput could be along a three-core cable carrying
both the connections for S1 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

will look at some of the ways in which the units
of the Minisonic can be connected to produce some
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 voitage at different levels. In stage

DECREASING

CONTROL VOLTAGE

7 ! N n"‘\/l
o o
v | IV U INCREASING

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
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one the control voltage is very low i.e. with the
frequency control just off the minimum end stop.
1f the sawtooth signal is around 1kHz 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 Esl 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.
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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 VCO1 + 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 !0Hz—the
reset point of the sawtooth will be differentiated by
the RING MODULATOR input decoupling capacitor such
that the output of the RING MODUI ATOR 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 lkHz bearing in
mind that the greater part of the resultant audio
signal will be Jerived from this oscillator.

14
-
.

text) :rI/P
= =4, shitid returned

Mic o ground

ATZERO

Fig. 5.5. Patching arrangement to give "Da!ek“
voices. Place open circuit jack plug in ES2 jack
socket
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If the microphone output appears to be insutficient
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 contro! 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 vcal 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 avatlable.

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 CR1 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:

1. 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 CRI.

4. Set up the patch for the required sound effect
and check it.

5. With a fresh cassette in CR2 switch to
“Record™. Switch CRI 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 CRI
can be quite clearly heard on the Minisonic loud-
speaker. (Remember to set the replay level on
CRI1 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 guality 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 vcrF and has a
relatively short envelope decay period. Channel 1
carries the output of vcol and the output of the
vcr 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.
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REPLAY
ONLY
OTHER

TO SCREEN ON
REPLAY LEAD
OF CR1

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 470i.F 16V electrolytic should
be connected between +9V rail and 0V. 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
1t was subjected to contact with high
energy protons. Pioneer /0 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 1] are
already giving stil 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

L
L,
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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 fluid nature and hydrostatic
equilibrium of the planet seems to
be established beyond doubt.

RED SPOT

The red spot observed by Pioneer
10 has changed somewhat now. A
large white spot has appeared and
caught up with the red spot. The
tail of the spot 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
ctretched 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. lo is shown
to have a density of 3'5 grammes/
cubic centimetres, Europa 3-4, Gany-
mede 18 and Callisto 1-5. The
meteoroid particles which were de-
tected around Jupiter by Pioneer 10
have been confirmed by Pioneer 1]
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 11 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 10.
Also Pioneer 11 will be the first of
the spacecraft to chart the region
above the plane of the eoliptic.

"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 lowa University have 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
109, as compared with 2x107W
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 lowa 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 [0I'W, This suggests
that there is I-per cent dissipated
as radio noise. Donald Gurnett, the
leader of the lowa team, thinks that
the radiation may originate from a
cyclotron process.
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With catalogue, even
the guarantee is guaranteed.

Doramis an entirely new
way of buying electronic
components.

So, tosucceed, it's got
to have something goingtor
it, right?¢

We agree with you.

And where Doram scores isin
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
arrivesfaulty. 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 yourorders.

We're so confident of our
service thatif we can't supply
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the part you wantwithin 7 days
we'll give you animmediate
refund.

Soyou'llnevergeta
tedious wait.

You know just where you
stand with Doram.

Allbranded goods.

All goods supplied by
Doram are made by big-name
manufacturers. And they're
allto manufacturer's specifi-
cations. They.re the best money
can buy.

Infact, Doram gives the
amateur the sort of service only
professionals have enjoyed
before.

Millions of components.

Allin all, we're big enough
to offer you stocks of millions of
components, on over 4,000
product lines.

Allyou doisbuythe
Doram catalogue for 25p
(that's a yearly reference book
forthe price of a pint of lager)
and then take your pick fromit.

Use the coupon now.
Send today for the first-ever
Doram catalogue. It can take
alot of worry out of amateur
components buying.

Andfor25p that's not
bad, isit?

rl----

ENCLOSE 25p” PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

I Name. ... . I
I Address.... ... l
. .......................... e I

PO Box TRS,

Wellington Road Industrial Estate,
Wellington Bridge, Leeds LS12 2UF.

Doram Electronics Limited, l

*This will be refunded on orders
of £5{less VAT) or more received
by us before March 3ist,1975.

param|

PE/3/75

0
L----
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Murse

ELECTRONICS

92 Warwick Road, Ealing, London W5 5PT
Telephone: 01-567 0424

HE 100
100 WATT POWER AMP
MODULE

Includes large black 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 : 106W R.M.S. into 8N
Distortion . 0.8% at full O/P. Typ. 0.4%
Frequency response : 15 Hz-23kHz
Signal to noise . Better than-96dB
Input sensitivity : OdB (0.775V)

~input impedance : 10k
Supply volts . 45-0-45V

Price £15.12 inc. VAT. (ready built)

Enclose 20p 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.
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Enough books are
written about crime,
this one stopsiit.

Outside it's a book. Inside it's an ingenious
ultrasonic burglar alarm from 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 bel].

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

'To: Heath (Gloucester) Limited, Dept. PE33. Glouceste

:GLZ 6EE. Please send me a free Heathkit catalogue.

3

Postcode
i Remember easy terms are available with ___"€A™
! the Heathkit Monthly Budget Plan. SIS
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SIMPLE TOUCH SWITCH

HE 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
Cl once the finger is removed.

K

A selection ot readers’
suggestedcircuits. 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?

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 BFYS51/52 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 S1 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.

NPN /
SiLICON ¥

¥ RATING TO SUIT APPLICATION

Practical Electronics

THlS simple circuit (Fig. 1) using
one i.c., consists of a relaxation
oscillator formed by gates Gl and
G2 of a 7400 with timing com-
ponents C1, C2, Rl and R2. The
outputs are gated through gates G3
and G4 to the loudspeakers LSI
and LS2 when associated morse
keys MKI 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
led.s if visual display is required
as for example with deaf operators.

A. Ward,
Jersey.
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TWO0-WAY MORSE TRAINER

ONOFF SWITCH MINATURE 3 CORE CABLE
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Fig. 1.
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TRANSISTOR TESTER

Wrm 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 I from 0 to 30uA and

0 to 300xA and B from 0 to 120
and 0 to 300 at 5SmA., The values
of the components given are for a
multimeter with a 30uA, 1kQ move-

ment, but calculations for other
instruments are quite  straight-
forward,

Heart of the unit is the constant
current source, R3, R4, RS, 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 V,  variations

but sufficiently low to allow a
reasonable use of the battery supply.
In the event, 6V seems a good
compromise.

Neglecting a small Icge, B is given
by I, /1, which gives

Vettective _ Verr X
Rpase = or B
Ib Ic

The voltage across the base
resistance R, is only the effective

voltage V_,. of one diode as the

forward voltage of the other is
approximately equal to V, . R3 is

chosen such that it allows I, 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 tange. R9 protects overcurrent
from flowing in the event of a
shorted device. R10 shunts the still
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protected meter up to 300uA.

For leakage measurements S3 is
open circuit and even though the
base is connected to ground via D1
and D2 it is eftectively open circuit.

R9 must be shorted for 8 meas-

urements and R8 is used to shunt
the meter to SmA. 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 1 used
half an 8-pin d.i.l. socket soldered
on a piece of Veroboard which
in turn was Araldited to the top of
a box containing the circuitry and
switches.

S4 is connected so that with S4a
open and S4b closed both h;, 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 TRI, . )

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 BCI169C's used in the writer’s
circuit. .

VRY

220k0

MODIFICATIONS

The insertion of protection diodes
in the base leads has served to cure
the problem quite easily and readily
available OA81 devices were used.
Equally, OA71 could be used.

A further modification to this use-
ful circuit, shown in Fig. 1, is to
include two controls for the original
VRI1 so as to obtain greater control
over some of the effects,

J. Adams,
Oxford.

Fig. 1.
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Fig. 1.

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
itls impossible to identify the breaks
inthe copperstrips of the Veroboard.
Assuming the board is annotated
from the top left corner, strips A to
NN and holes 1 to_46, the breaks
should be made at the following
points: 26G, 9J, 12T, X38, CC10, DD10,
EE10, FF10, HH19, 1I19, LL38.
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INTRODUCING

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”7 x 10",

Naturally all Kits are ideal for (808 (ETate]

Hi-Fi at home.

PRICE LIST

The tollowing include High Compliance Bass Units and Cone Middie/Treble Units.

Kit 91H: 2 way and crossover (1 x 64" plus 1 x 3}") (8-18 litre box) 10 watts 60-20,000 c/s. £7-35 each.
KIT 94H: 3 way and crossover (1 x 11" x 64" plus 1 x 34" plus 1 x 2") (25-40 litre box) 25 watts 45-20,000 ¢/s.

£13-25 each. T T TN I GEN SEN I GEE IS S DS W W
r

The following include Neoprene Edge Bass Units and Dome 1
Middle/Treble Units. Outer.connecting lead and all internal wiring To MACEL ELECTRONICS LTD
P.O. Box 64, 14 High Street, Ipswich IP1 3LR.

with mechanical push-on connectors. |
z z - I Tel. 0473 215465

KIT 10-2: 2 way and crossover (1 x 64" plus 1" dome) (8-12 litre elle

box) 20 watts 45-20.000 /s, £15-35 each. Iiencioselchsals Restiies Sl

KIT 18: 2 way and crossover (1 x 8" plus 13" dome) (15-20 litre

box) 30 watts 35-20,000 c/s. £16-30 each.

KIT 30: 2 way and crossover (1 x 10" plus 13" dome) (25-35 litre
* box) 35 watt 30-20,000 c/s. £16-95 each. ’

KIT 35: 3 speakers and crossover (2 x 8” plus 1" dome) (30-40

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

14" dome) (50-70 litre box) 25-20,000 c/s. £34-95 each. | CTTTITITITIL LT

| *Pleasa debit my *Barclaycard/Access account. Account number
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: A SELECTION FROM OUR COMPREHENSIVE CATALOGUE
ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED Cosmos Logic
4000AE 48 .
AA119 103 BDY20 96p | MJB02:MJ4502 ZTX302 24p | 2N6027 CDA4001AE as: 833}325 SZ 83133‘5’25 :z'.szg
AC107 68p BF115 30p £€7-65 | 2TX303 15p (D13T1)  58p | CDA4002AE 46p | CD4019AE £1-04 | CD4040AE £2.70
AC126 25p BF167 29p | MJ900 £1-88 | ZTx304 30p | 3N128 74p | CDA4007AE 46p | CD4020AE £2-53 | CDA4042AE £1-80
AC128 22p BF180 50p MJ1000 £1-50 ZTX314 18p 3N140 92p CD4009AE 91p | CD4022AE €2-23 | CD4043AE £2-02
XETHHED BF194 18p MJ4502  £4-00 ZT X320 40p | 3N141 82p | CD4010AE 91p | CD4023AE 48p | CD4044AE £2-02
L B8F195 18p MLM309K £2-08 ZTX500 20p | 3N152 92p | CDA4011AE 48p | CD4023AE £1-62 | CDAD49AE 72p
GE 3 BF196 18p | MPF102 49p | ZTX501 22p | 741 T05 50p | CDA012AE 46p | 3D4025AE a6p | CDA40SOAE 72p
Al 2en BF200 46p | MPF103 2T X502 25p | 741/8DIL  34p | CDAO13AE 83p | CDA4026AE £3.04 | CD4051AE £2-38
P BF254 17p (2N5457) 45p | 2TX503 20p | 747/14DIL  85p | CD4014AE £2-27 | CD4027AE €1-35 | CD4056AE £1-80
AC153 ‘2: SFzss 17p | MPF104 ZTX504 80p | 748/T05 a1p | CD401S5AE  £2-27 | CD4028AE  £1.97 | CDA06OAE  £3-56
FX29 39p (2N5458) 61p | IN914 4p | 3015F £1-40 | CD4016AE 86p | CD4029AE o CD4069AE 48
Ag}g?QmK 7;9 BFX84 34p MPF105 1N3754 18p | 3015G £2-00 £3-08 °
:CWBK ;69 BFX85 41p (2N5459) 45p | 1N4001 ap | 7400 24p
AT 759 BFX86 35p [ NESSSV 78p | 1N4002 ap | 7401 24p [ MULLARD MODULES,
i ": SE:S; ggp ::Ig?:‘ss ggp m:ggi 5p | 7402 24p | LP1185 FM IF Module £4.69
] ] 7p 7403 24p LP1186 FM Tuner Module with Diode Tunin £6-00
:g;:g ggp BFYS0 33p NKT212 2p 1N 4005 7P 7404 30p LP1400 High pertormance stereo decoder rgnodula using
ACY20 ZGP BFY51 0p NKT271 22p 1N4006 8p 7405 30p frequency multiplex systam £6-08
Reasy =D BFY52 Ap | NKT274 22p | 1N4007 9p | 7408 30p [ ORDER AS TYPE NO. + LLARD MODULES
R 90 BFY53 28p | NKT275 29p | IN4148 a4p | 7409 30p [ DATA AND APPLICATION Cmcun' FRAEE WITH MODULE UPON
AL no: gr;go £1-35 | NKT279A  36p | IN5400 16p | 7410 24p | REQUEST
PX29 £1-62 NKT281 22p 1N5404 22p 7413 36p N.B. SEE BELOW FOR SPECIAL DISCOUNT ALLOWANCE
AD149 70p BR100 22 :
p | NKT401 88p | 1N5408 33p | 7a20 24
:g}g; ::g Sg;ag 66p | NKT402 96p | 1544 ap | 7425 asg
1 26p | NKT403 82p | 15920 10p | 7430 24p | LOGIC PROBE
AD161/162 £1-28
AFIDS/ 62 ¢ 40p B8SX20 25p NKT404 78p 2N404 58p 7440 29p Powered by 5v DC supply of circuit under test, this device gives
AF114 6, Bsya7 27p NKT405 £1-00 2N697 26p 7442 £1-39 mstant indication of Logic High (Red) 1 and Logic Low (Green)
A a0 BSY95A 12p | NKT406 79p | 2N706 25p | 7443 £1-74 ‘0 . L.E.D. Indicators.
At R N I L - S (R Sl A e £9:20 such
P o See below f ial di t all
ﬁ;};z ;gp BTY7?79 ‘00'22'52 (NTGDYO) 5°p 5N914 25p 7448 £1.74 ee below for specia iscount allowance
AF125 3p | Bvi00 20 8?;; T || e 54p | 7447 £1-50
2N930 25p | 7450 24p
AF126 39p | BY127 120 | Sago 6o | N1303-  o1n | Jead LIGHT DIMMER BY ANCO
24 R i -
:E:gg g;p S%zggggge l-?o 0A91 6: 2N 1305 65: 7453 24: For exciting lighting from AO" to '.ulll brilliance con-
AF239 69: BZX6167V5 to P 8ﬁ95 9p 2N1307 69p 7454 24p golgng ulpl to 250 :aua.(zes‘xlgne_d (bol fit 'ln pl:fe of stan;
200 8 2N1309 73 7460 24 ar wal switches. ot suitable for uogrescen
e Tap | BIXEICIOV 2 | 0202 8 | 3NieTs 260 | 7470 sap | Lighting) £3-85
Agg‘; ;g: BZY93012V ao: 0cas 720 | 2N1711 30p | 7472 36p
B 3sp | B2zveacisv sop ocas 87p | 2N1893 a6p | 7473 S4p
BB10s = BZY93C1av sop | OC29 88p | 2N2218 3ap | 7474 s5p | CA3401 QUAD OP. AMP.
BB104 P CA3005 £1.35 0OC35 78p 2N2218A 48p 7475 54p Interchangeable with MC3401 65p
I ggp GA3011 83p 0OC36 78p 2N2218 43p 7476 54p
BB05 ‘s: CA%13  £110 ggn 57p gzgggsﬂtx 50p | 7480 80p INTEGRATED
CA3014  £1.37 44 200 26p | 7482 £1-04 R CIRCUIT PINS
BC107/BC177 CA3018 72p QC45 20p 2N2369 23p 7483 £1-58 | The lowest priced IC mounting available. Pin Sockets come in
46p CA3018A 83 ocn 20p | 2N2369A 25p | 7486 3%p | areel. just drill your board at required centres. drop in pins and
BC108 1ap | CA3020 g1 %] gg;g gl’ g:g;i; ;:" ;:S?A 115‘5‘: solder. break off frame holders—your DIL mounting ?s complete!*
BC108,BC178 Casose” o' | ocre dp | anxwos  32p | 7452 £1:62 | Pin Sockets 100 pas® o0
a9p e e 0c77 62p 2N2904A 35p 7483 %0p Pin Sockets 100 pieces £1-00
BC109 16 CA304 ocs1 32p 2N2905 38p | 7494 £1-36
X B CAgg‘g :27,,‘,’ QCs1D 29p | 2N2905A  40p | 7495 96p
BCi09 BC179 CA3052  £1.62 oce3 2p | 2N2924 23p | 7496 e1.78 | NE555V TIMER I.C.
P | cA3053 aTp Qcss 32p 2N2925 27p | 73100 £1-97 | As used in magazine articles including July Practical
BC103C 18p CA3065  £1-28 QC170 44p 2N2926 10p 74107 62p Wireless 78p
BC140 520 | GA3083E £1.24 Qc171 47p | 2N3053 30p | 74121 51p [ DATA AND CIRCUITS 15p
BGws  ten | CAwssE £raa | OLEUM 00 | SNSoe  esn | 7ame  sees
Sg:;s 16p CA3090AQ gm;ﬁg S-:g 2N3228 88p 74151 £1-32 CA3123E I.C.
7 17p £4-20 0 2N3391A 40p 74153 £1:62 | Superhet System with RF Amp. IF Amp. Mixer, OSC. g.c.
BC158 15p | CA3123E £1-40 PN70 13p | 2N3525  £1.04 | 74154 £2-40 | petector and Voltage Regulator. Ideal for car radio
BC159 17p gm 0518 65p ;m:ﬂ Ign 2N3702 14p | 74155 £1-86 | gapplications £1-40
BC147 157  33p A1 401 86p P | 2N3703 14p | 74156 £1.88 | APPLICATION SHEET AND DATA 15p
BC148 158 31p | C2Z6 17p PN108 9p | 2N3704 14p | 74190 £2-16
BC149 159 33p Di1g PN109 9% 2N3705 14p 74191 £2-16
BC167 15p (NTGD10) 50p PN3819 2N3706 14p 74192 £2-09 SEVEN WATT AUDIO AMP. I.C
BC168 14p | IR2160 82p (2N3819) 24p ( 2N3707 l4p | 74193 £2.09 | TmA810S T £1.32
gg}ggc 14p IRC20 60p 2::183: 54p g:g;gg 1:" ;‘“96 £1-80 Featuring thermal protection. |deal for car radio applications.
9 15p | JAd24 £2-08 14p 4197 £1-80
BT 305 | LD3oa o0 (Rectitier) 71p | 2N3710 146 | 0250 sap | APPLICATION SHEET AND DATA 15p
BC178 35p MC1303L £1-59 SL803A 94p 2N3711 14p 40310 56p
BC179 28p | MC1305P £1-99 %72000 . 2%9 gNgga £3-20 | 40312 56p ﬂﬂﬂﬂw
B8C182 15p | MC1307P £1-38 1-01 N3819 35p | 40360 40p
BT8aL 8o | MERe taee 128000 90 | 2N3866 s2p | 40381 pr1s SPECIALISE IN EDUCATIONAL
BC183 14p | MC1330P  B8p T2800M  £1-33 | 2N3904 20p | 40362 40p
Bglssﬂ_ 14 M81352P oo },ngg gg; gzaggg 2;" FaDACE “w AND GOVERNMENT ORDERS
BC184 16p MC1466L £3-50 . 4 15p 40407 34p — i
HRE 38 || ST &5 s el | B 18 || o See catalogue for further details.
28212 19p | MC4024P £1-84 ‘TrlL;sz €2-00 | 2N4061 16p | 40409 . 52p
2121 19p | MC4044P £1-84 1L209 30p | 2N4062 16p | 40410 52
BG238 Mo | MECis sop | TIS4 ap | aneas  7op | ae0  ero0r | FIRRIDLL SERVICE PLUS
BC238/308 28p | MFC6030 €1 TR1 22p | 2N4444  £2.20 | 40468A a4p o /
ggggg 1:;, M:gsgao :1-15 v:\:gag 15p gz:g;g ;59 40575 £1.13 | 10% DISCOUNT OVER £4. NO POSTAGE
15p | MFCB010 £1-44 VA104 15p p | 40576 £1-31 -
B8C259 16p | MFCB8040 £1-24 VA1066s 150 | 2N4991 46p | 40602 46p AﬁngsAgwaY Tgs gg-?LIRTY A /
BC307 17p | MFC9020 £1-56 VA1077 17p | 2NS245 68p | 40673 s2p | D AYS URN
N 54!
Bovro  zmn | miEs0  ron | wor  den | TMrion) 4se COMPREHENSIVE CAT.  jp—p V4
BCYT1 33p | MJES21 a2p w02 26p
BOMIA  4n | MIEBS s | wos 526 2”(5»2%%104. s1p Important _ Notice Al pricss are &
BD242A 80p MJ480 £1-18 wos 0p exclusrye of V.AT. Please add V.A.T.
BD243A 72p | MJ481  £1-45 | 2TX107 14p (MPF105) 1sp to the final total of your order after /
BD244A 78p MJ4g1 £1-84 ZTX108 Mp 2N5756  £1 deducting any discount which may & g .
BD124 £1-00 | mJs02 £3-65 2T X300 19p | 2N5777 s4p be due’” VAT. REG. 246062672 ,99 "..b
& & .
DEPT. PE 12, 7 COPTFOLD ROAD
. ’
H R BRENTWOOD
ESSEX CM14 4BN
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SWITCHING
POWER
SUPPLIES

N THE majority of power supplies, the mains
l 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 2 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

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 BRIDGE RESERVOIR HF HF HF STABILISED

.'3’?"315 O— R SWITCHING TRANSFORMER TIFER FILTER O oF

FILTER ECTIFIER CAPACITOR TRANSISTORS A RECTIFERS LT
ISOLATING CONTROL

TRANSFORMER CIRCUITRY REFERENCE

O /P

Fig. 1. Block diagram of switching regulator
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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 1he 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
vverloads 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.

Transtormerless 4} to 6V, 50A power supply
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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 12V 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 04V at very high currents and,thus
considerably reduce dissipation. At present, they
only offer an increase in efficiency and not a reduc-
tion ifl size of the heat sink required. This is because
theéir 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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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 Jower cost.

UNREGULATED d¢ SERIES ouTPUT
L— CONTROL Osc
ELEMENT

MAINS TRANSFORMER ONE STEP FURTHER
“ ::f;;:f’;mﬂ Having looked at the relative advantages and dis-
b 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.

v The output voltage is compared with a precision
qloLIAGE CELER | o= 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
D unregulated d.c. from the transformer and rectifier

assembly must always be of a higher voltage than
the output voltage.

1f the power supply had an output which could
be varied from 0 to 50V at 10A then the unregu-
Fig. 4. Linear regulator block diagram lated d.c. supply must be around 55V. At 1V, 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

The output specification of these units is satisfac-
tory for TTL circuits, and their use in lightweight

desktop equipment is advantageous because of their L
size and weight. series control element to a reasonable value.

If any communications equipment is used with However, large efficient heat sinks are needed for
these power units, additional screening will prob- the series control transistor which add to the bl}lk
ably be required: but even with a large amount of of the power supply. Due care must be taken with
screening their size will prove most attractive. cooling air-flow through the power supply. further

adding to the size and weight problems.
LIMITATIONS 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.

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 =~ COMBINED TECHNIQUES
linear regulators. A number of the disadvantages of both switching

However, for many purposes these factors are of and linear regulators can be overcome or minimised
no consequence and then the switching regulator by a new technique which combines both linear and

OSCILLATOR
CONTROL
MODULE

HIGH HIGH RECTIFIER A SERIES
RECTIFIER FREQUENCY FREQUENCY AND CONTROL ’ O

ISOLATION
N OSCILLATOR TRANSFORMER FILTER ELEMENTY

I de

VARIABLE
PRECISION
REFERENCE COMPARATOR

SOURCE

l l

Fig. 5. Power unit incorporating both linear and switching principles
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L4

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 S0W even
at the normal worst case condition of 1V 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 of the
linear series, switching and combined switching series
regulators are summarised in Table 1.

Table 1.
. } e 4 Linear/
Parameter | Linear Switching Switching
Regulation | Excellent Good Good
Transient I
.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
(901b) (101b) (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.
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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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Tms 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 50xA meter, it covers five ranges with
full scale deflections of 500¢2, 5k(2, 50k, 500k} and
S5M{  respectively. Scaling is linear with an
accuracy of + 1 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. 1. 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 1s wired to the negative rail.
But the inverting input has a current (/,) flowing to
it. To keep the potential at zero, the amplifier
detects this current and almost instantaneously
adjusts its own output voltage (E,) to cause a current
(/,) 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 7, is
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equal in magnitude to /., but opposite in sign. It
flows away from the inverting input. Mathematically
we can say that
I, = -1,

The input, or reference current, comes from a
reference cell, of voltage E, and before reaching the
inverting input flows through a reference resistor.
R.. so that

E;
Ir = 7-‘,:
Similarly for the current in the feedback loop:
E,
Ix —_ Rx

Since I, is equal but opposite to /,, we can combine
these two equations and get

E_ _E
R« ~ ~ R:
which by rearrangement of terms gives:
R
Ry = — E: - E

This is the basis of resistance measurements by the
ohmmeter. R, is the unknown resistance which we
want to measure. R, and E, are known and are
constant. For different ‘values of R, we obtain dif-
ferent values of E,, and E, 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 E,, 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 shows R, 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 R, must be grounded. In the
diagram, points C, D, E and F would need to be
grounded.

Terminal A of R, 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 R, and R, 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 R; and R,, but without affecting E,. In
this way the meter reads the resistance R,, 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 R,. 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 /, comes from BI, which also powers part of
the amplifier ICI. The Zener diode D1 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 VRI a voltage of 0-1 volts can be
obtained at the wiper. Thisis E,.

Ry Rx

Ir Ix

o

Fig. 1. Basic op. amp. circuit
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RANGES
1-5000
2-5ki
3-50k
4-500k0
5-3Ma

Fig. 3. Circuit of the ohmmeter
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To provide a number of ranges any one of the
resistors ofresistor combinations R3/VR2, R4, RS,
R6. or R7/8 can be switched into circuit, to act as
R, of Fig. |. The output from the amplifier is fed
out to the resistor to be measured through a ter-
minal SK2 and back through SK1 to the inverting
input of the amplifier. The voltmeter for output is a
microammeter in series with resistor Ril. So con-
nected. the meter will give full-scale deflection for
E, = —0-'5 volts. Inserting these working values of
E, and maximum E, in the equation, we can calcu-
late that for any range the maximum resistance
measurable is:

Rymax)y = — 6_| (—05)
= SR,
So. when R6 is in circuit. f.s.d. of meter indicates
R, = S5k{l; similarly, when R5 is in circuit, f.s.d.
indicates 50k{! and with R4, f.s.d. indicates 500kS{).
For a f.s.d. of 5002 one might think that R7 and
R8 should total 100{), but in practice they total only
64{). This is because such a low resistance draws
a heavy current from the potential divider, and the
potential (E,) of the wiper falls. A corresponding
reduction of R, from theoretical 100V to practical
64V restores the balance of the equation, and gives
f.s.d. at 500¢). At the highest range, SM{ at fs.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 1M{). This is
provided by R3, with VR2 in series for adjustment
to the correct total value.

CONTINUITY CHECKS

On all ranges short-circuiting of SK1 and SK2
puts R, at zero, so E, falls to zero. So this instru-
- ment can‘be used for checking continuity. When the
terminals are unconnected, R, is infinite and E, is
infinite too, at least theoretically, though the
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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 paralle]l to the meter to limit meter cur-
rent to about 75uA. 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 le.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 Bl and, with the indicator le.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,
R10) can be connected across the sockets, if the
meter is also switched to range 2 (5k{2 f.s.d.) or range
5 (5MQ f.sd.). 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 SM{). The calculation for this is given later.

COMPONENTS . . .

Resistors
R1 6800
R2 1kQ
R3 680k

R4 100k 2%
R5 10kQ 2%
R6 1kQ 2%
R7 82Q

R8 56Q

R9 47MQ
R10 4.7kQY
R11  10kQ

R12 270Q

R13 2:2kQ

All 5% 4 W carbon unIess stated otherwise

Potentiometers
VR1 1kQ
VR2 500k Q
VR3 100 Q (optional, see text)

Semiconductors
D1 BZY88 Zener 400mW, 51V
D2 0A200
D3 TIL209, l.e.d.

Integrated circuit
IC1 741C op. amp.

Miscellaneous by
ME1 Microammeter, 50uA 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 holesx 24 stnps (half
ab"x24” board)

Veropins; knob for S3, battery connectors,
1% or 2% resistors for calibration (470€2, 4-7k<,
47kQ, 470kQ2, 4-TMQ.)
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OHMMETER WIRING DETAILS
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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 13:5em X 4cm box was
drilled for meter, terminals, switches and l.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 4-7kQ
resistor across terminals SK1 and SK2. If possible,
use a 1% or 2% resistor but, if not, try with several
5% resistors. Switch to the Sk2 range and switch on
the batteries. The needle may rest anywhere on the
scale, or even swing violently beyond 50. Adjust
VRI until the needle comes to 47 (corresponding
to 4.7k€) on this range). It can now be seen why a
precision resistor is not required for R11. Any in-
accuracy in RI1 is compensated for by adjusting
VRI1. The value of E, is only nominally 0-1V and
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f.sd. is only nominally 0:5V, but the ratio between

them remains the same (1:5) and the equation still
applies.

Now check the 50k{) and 500k{) ranges, using
47k(2 and 470k(} external resistors. These should give
correct readings (47 on the scale in each case) with-
out further adjustment of VRI. If not, check wir-
ing—particularly correct connections on the rotary
switch, and also that R10 réally was out of circuit
when you set the 5k{2 range!

Now put a 4-7MXQ resistor across the terminals and
switch to the SMQ range. Adjust VR2 until the
meter reads 47. Finally switch to the 500Q range,
with a 470Q 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 100L) 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.5k{) and 5M() ranges,
with no resistors connected externally to the
tirminals. Battery condition can also be assessed by
this. .

USING THE METER

Individual components are connected across SK1
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 SKI1 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 S?2
open, or there will be false readings on the SkQ and
SM{2 ranges. :

The internal resistor of the 3M{ range can be
made use of for measuring resistances higher than
SM(L The formula for such resistances in series is :

l1=1+1
Where R is the resistance measured as shown on the
scale, R, is the unknown external resistor, and all
values are expressed in megohms. This equation can
be rearranged to give:
47 X R
47 — R _
So if R is measured, R, can be calculated. If scale
reading is 46 (normally equivalent to 4.6M{) on this
range), this would indicate a value of R, = (47 X
4:6)/(47 — 46) = 21:62/0-1 = 216MLL So by using
the internal resistor one can estimate very  high
resistances, though with reduced accuracy, for with
high resistances the difference between 47 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
SM( 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

Rx=
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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 5k{ range
(for capacitors of I1uF or more) or the SM{ range
(for capacitors less than 1.F). Close switch S2. With-
out the capacitor in place, the needle should read 47.
When a capacitor is connected across SK1 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 SK1). 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 1-2M{2,
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. Y
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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 1.LE.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

HAT 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

LECTURE 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 {utor,
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 hifi 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 Leaf” greenhouse
automatic moisture system,
described in our January issue, are
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Items mentioned in this feature are usually
available from electronic equipment and com-
panent 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
4in, 4in, $in and 4in 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

‘obtained from Dieter

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
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 MCI1741-
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 frem
Jermyn Industries, Vestry Trading
Estate, Sevenoaks, Kent. !

HIGH SPEED 741" OP AMP

MC17418 LARGE-SIGNAL TRANSIENT A ESPONSE
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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
P 4A I, and an f, of 3MHzg,

whilst the V__, 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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** THE PE COMPENSATED
T 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.

Capable of playing a tune of welcome (or rejection!) dependent on
y the choice of programme you put in. Integrated circuitry and state-

D ; of-the-art logic make for simplicity of construction.
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N photographic work it is often necessary to keep

solutions at a constant temperature during the
printing process. The situation is especially critical
when it comes™ (o colour printing, where it may be
necessary to maintain the temperature of the solu-
tions to within a (raction of a degree.

The normal method of achieving this is to place
the dishes containing the photographic chemicals on
a thermostaticually 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 successtul 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 10 maintain a temperature
o an accuracy of about plus or minus 0-2 degrees.

It can of course be used for any similar purpose
where it 1S necessary to maintain a liquid at a
constant temperature. ‘The range covered by the
unit is from slightly below S0°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. 1. The unit is designed
around the 741C i.c., which is used here as a
differential amplifier.
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COMPONENTS . . .

Resistors
R1, R2 56 (2 off)
R3 33kQ
R4 27kQ
R5. 10k
R6 4-7kQ
R7 430Q2

R8 220kQ2

All YW 10% carbon
Potentiometer

VR1 10k linear slider

Capacitors
C1, C2 220uF 16V elect. (2 off)

Semiconductors
TR1 BC109
D1-D4 1N4001 (4 off)
D5, D6 BZY88 C10 10V 400mW Zener (2 off)

D7 OA200 or any general purpose silicon
diode
1C1 741C 8-pin d.i.l.
Thermistor

TH1 VA1066S

Miscellaneous

SK1 Surface mounting mains socket

RLA Miniature 12V relay (Omron 1051, 465
Home Radio)

T 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 2{in 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 RS, R6, THI. The supply is con-

nected to the input of the bridge.

Thermistor TH! 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 TRI,
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 VR1 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
J00°F. The voltage at the non-inverting input
will be high in comparison to that set at the other

™ RY 56N

The completed Electronic Thermostat showing lay-
out of controls on the front panel

input by VR1, 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
100°F, this voltage being equal to that at the other
input, will cause the output of ICl 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
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Fig. 1. Complete circuit diagram of the Electronic Thermostat
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Fig. 2. Construction of the sensor using a small test
tube and some silicone grease

adequate for the 741C. D5, and D6 in conjunction
with R1 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 ¢ontainer. 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 2%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 #in 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
4in holes around the perimeter of the cut out, and
then using a 4in “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.
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Fig. 3. Layout of components on the Veroboard. The
diode D7is connected directly across the coil contacts
of the relay
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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 T1), are mounted on a 0-lin matrix
Veroboard panel. Fig. 3 shows the {ayout of this.

The mounting holes for the relay are 4in 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 case by two 6BA 1in bolts. Two
stand off insulators are required to hold the board
a little way clear of the case.

ADDITIONAL WIRING

T1 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 TI 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 VRI. 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
VRI 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.
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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 clectronics 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 l.e.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, 0-60ft/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 cutput 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 from 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—Ilooking 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.

If you know how to use them, or at least know one end
from the other, you know enough to enrol in our unique
home electronics course.

This new style course will enable anyone to have areal
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.
As the first stage of your
training, you actually build
L your own Cathode ray
oF ?/ oscilloscope! This is no toy,
W > but a professional test
v instrument that you willneednot
s 1t "4 only for the course’s practical
0 experiments, but also later if
G ,a.@ you decide to develop your
";7:@;};‘ | knowledge and enter the
profession. It remains your
— property and represents a
very large saving

over-buying a similar piece

i

Read, draw and

. 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

how easily the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a large number of .
schools and colleges and forms an invaluable grounding for
professional training in the subject, All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

2

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

understand

of essential equipment.

ALL STUDENTS
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY N
DIFFERENT COMPONENTS THAT CAN

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE .
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and their servicing procedures.
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. WAA
VD N N D O O

Brochure without obligation to:

EBRITISH NATIONAL RADIO & ELECTRONICS
SCHOOL, Dept. EL35

lP.O. Box 156, Jersey, Channel Islands.
j NAME

equipment, radio, t.v. etc.

(Block caps please)
---------------------J
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By Malcolm Pointon

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, 95, 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, | 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, |
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
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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 | felt
the urge to attempt some electronic
music, spurred on by the apparent
simplicity of the sound material in
Stockhausen’s '‘Study I". Without
the mass of equipment necessary |
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 | 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 | 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 |
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

| 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=Iloud,
ff=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;

PELORIA

Q9P
RS

Fig. 1.

nFER

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. | 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 channe! 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
jrregular flower (Chamber's Twentieth
Century Dictionary).
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Fig. 2. Mr. Pointon's method of composing electronic music for his piece called

“peloria’
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HE Geiger counter described in this article is small
T 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 eurpiece. u single beta par-
ticle (an electron) whose mass is about one million
billion billionth of a kilogram (10-3%kg) and which
could be moving at about 800 million kilometres
per hour!

By M. PLANT v. g

The accompanying photographs show one form of
the completed Geiger counter with the electronics
housed in u 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) und 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 :icross the anode-
to-cathode of a geiger tube is the so-called plateau
of operating voltage which is shown in Fig. 1. The
sensitivity of the tube increases gradually over this
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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.

+9v

ACOUNTS PER
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ot ]
WORKING, |  MAXIMUM & |
VOLTAGE '\, VOLTAGE '\,

VOLTAGE ACROSS TUBE o

¢ n
THRESHOLD & |
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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.
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Fig. 2. Circuit diagram of the power supply, GM tube and amplifier

TR 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 TR! into saturation via the base coupling
resistor R1 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. TRI1 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 C! 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 VR
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.
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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 12kQ, 2 oft
R3, R4 2:2MQ, 2 oftf
RS 1MQ
All 2W, 10%

Potentiometers
VR1 5k skeleton pre-set

Capacitors
C1 1uF, 250V
C2 0-1uF, 250V
C3 2 off 0-22uF, 250V to make up 0-1uF, 500V
C4 1,000pF mica

Semiconductors o
TR1,2,3 &4 Silicon npn ZT X300 or similar,

4 off
D1,2 1N4007, 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, 750 or above (to 200Q)

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; cq-ax plug and
socket; Veroboard; wire; soldér; suitable
box.
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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 0-22uF,
250V capacitors connected in series to give, effec-
tively, a O-14F, 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 C1 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 VRI 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 VRI! 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 VR 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 | 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 | 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,
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alt 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 Siddeley 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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Sinclair Scientific kit
(Was £19.95-save £5!)

Britain's most original calculator Components for Scientific Kit
now in kit form (illustrated)
The Sinclair Scientific is an altogether 1. Coil
remarkable calculator, 2. LSl chip
3. Interface chips
4. Case mouldings, with buttons, |
windows and'll'ght~up . ?\'v‘x
display 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

NE

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 £21.55
(including VAT}).

And as a kit it costs under £15/1

Forget slide rules and four-figure
tables!

With the functions available on the
Scientific keyboard, you can handle

Assembly timeis about 3 hours.

£14.95

(INC. VAT)

P Features of the Sinclair Scientific

sin and arcsin,

A

cos and arccos,
tan andarctan,
automatic squaring and doubling,

logio, antilogqo, giving quick
access to xY (including square
and otherroots),

plus, of course, addition, subtraction,
multiplication, division,
and any calculations based on them.

Infact, virtually all complex scientific ec] 57.2958°
or mathematical calculations can be sSincl=mir- o 22-30259
e -71828

handled with ease.

i Scientific 314159
So is the Scientific difficult to
assemble?

No. Powerful though itis, 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 R N\ ¥ antiog
Service Department will back b= 4 tan

you throughout if you've any :
queries or problems.

Of course, we'll happily
supply the Scientific or the 8
Cambridge already built,
if you prefer — they're
still exceptional value.
Use the order form.

.

@ 12 functionson
simple keyboard
Basic logs and trig
functions (and their
inverses}, all from a key-
board assimple 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.

@200-decade range
1099 t0 10+99

@ Reverse Polish
logic Post-fixed
operators allow chain
calculations of uniimited
length — etiminate need
foran = button.

@ 25-hour battery life
4 AAA manganese alka-
line batteries (e.g.
MN2400) give 25
hours continuous
use. Complete
independence
from external
power.

@ Genuinely
pocketable
41/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.

246 Practical Electronics  March 1975



Atits new low price, the
original Sinclair Cambridge
kit remains unbeatable value.

Inless than a year, the
Cambridge has become
Britain’s most popular pocket
calculator.

It's not surprising. Check the
features below — then ask
vourself what other pocket
calculator offerssucha
powerful package atsucha
reasonable price.

(Was £14.95-save £5!)

Components for Cambridge Kit

Coil

LSl chip

Interface chip

Thick film resistor pack

. Case mouldings, with buttons,
window and light- updlsplayln
position

. Printed circuit board

. Keyboard panel

. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch

10. Soft wallet

Assembly time is about 3 hours,

O O

o BN N o))

Features of the Sinclair Cambridge

: sincl=ir

March 1975
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[ ) Umquely handy package
41/3"x2°x11/16", weight31/2 oz.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fully-floating decimal point.
@ Algebraic logic.

@ Fouroperators (+, —, 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 8significant 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.

'_To: Sinclair Radionics Ltd,
| FREEPOST St tves,
I Huntingdon, Cambs. PE17 4BR

| Please send me

[ Sinclair Scientific kit at £14.95

[3 Sinclair Scientific built at £21.55
|D Sinclair Cambridge kit at £9.95
| 3 Sinclair Cambridge built at £13.99

l *| enclose acheque for £.....cccoevne.
I made out to Sinclair Radionics Ltd,
and crossed.

I *Please debit my *Barclaycard/
Access account. Account number

I IITTT]

I *Delete as required.

I
|
I
|
I
I
I All prices include 8% VAT. l
N
I
I
|
|
I

I Signed

I Name

I Address

I

I

I

I

I

I

I Please print. FREEPOST—no stamp |
-

needed.

sirnci=air

Sinclair Radionics Ltd,
FREEPOST St. lves,
Huntingdon, Cambs. PE174BR.

eg. No: 699483 England. VAT Reg. No: 213 8170 88.
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BANISHING THE STERED 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
-4 ~

ACOUSTIC LENS.

\@M By -

Fig. 1.
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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
analing 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 {rom 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 Z. 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 7. The windings are con-
nected between neutral point a
and junction points, b, ¢, d between
the resistors R and impedance 2

0oaao

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

V.. 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 adijusting the resistors
to balance the system. Voltmeters
V can then be located between a
and b, ¢ and d, and null deflections
obtained with trimmers, see Fig. 2.

It is claimed that a very high
order of accuracy can be achieved.

BP 1 362 196
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

“Wee Morag”’

Sir—With regard to Mr Parfitt’s
letter January issue, | 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.

I met the lady under much the
same unfortunate circumstances. 1
had occasion to ask her for “one
hamburger with onion, and one
without”. Imagine my chagrin when
| was served with one salt and one
pepper, | one tomato ketchup and
one bill for 45p, but no hamburger
and certainly no onion.

! 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, | must confess, and
I was therefore too perplexed to see
through the deception. Had 1 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.

Sir—The fallacy lies in the use of
A + AB = 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 1s
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We regret that we cannot answer any

not A.B (in Mr Parfitt’s notation)

but B = 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 = AB + BA
with truth table

o
—_——e oW
o=l

1
0
1

No one can say that some P.E.
readers are guilty of not doing their
homework.

C. F. Tozer,
Dorset.

Sir—There is a very simple answer
to Mr Parfitt’'s problem (Readout,
January 1[975).

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 mecre 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 abvious.

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.

Bucon 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. 1f this
comparison 1s not done, you may
as well have different symbols for
each different algebra (as in O-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

AB + 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).

1f A is used the AB + A = A

gives AAB + AA = AA

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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P. B. PRODUCTS LTD.

ELECTRONIC - SCIENTIFIC INSTRUMENTS
57 HIGH STREET - SAFFRON WALDEN - ESSEX CB10 2DP ENGLAND

Telephone: Saffron Walden 22876 Telex: 817201

FRAEE RESIST COATED CIACUIT 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 6in x 6in. coated with negative resist

DAILLING MACHINES AND DRILL KITS

Specially designed for engineers, lab workers, jewellers, engravers, sculptors, modei 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. £3-68 (50p)

Reliant Drill Kit. 3 collets, 20 tools £8+34 (97p}

Drlil Stand. used horizontally or vertically for drilling. sawing. buffing. or ac a miniature lathe for turning small components between centres £8-34 (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 £27.83%
(£3:22)

SOLDEALESS MODULAR BREADBOARDS
These OEC breadboards are used throughout the world for making prototype and production working clrcuits. The patented contac! allows components to be inserted over and
over agaln without soidering.

S DEC. Discrete components only Normally £1-98 only £1:32 (25p) U DEC A. Discrete and I.C. components normally'£3-99 only £2:67 (40p)
T DEC. Station for one integrated circuit normally £3-63 only £2-43 (39p) Each De¢ is boxed and has fnslrucnons‘ carriers, plugs, coloured leads are also available

COPPER CLAD GLASS-FIBRE CIRCUIT BOARD .
Wrin Single sided normaliy 85p per sq. ft. only 55p per sq. 1t. (29p) 37in Single sided normally £1:52 per sq. ft_only 75p per sq. ft. (31p)
vrin Double sided normally 93p per sq. ft. only 60p per sq ft. (30p) ¥rin Double sided normally £1-60 per sq. 1t only 80p per sq. ft. (31p)

RESIST COATED CIACUIT BOARD
Positive or negative resist. single or double sided copper clad fibre glass circuit board. State which required

Size ¥ in 5/64In or fin or %in 1-00mm or 1-19mm or +5in paper
inch ss Ds ss DS SS 0s
3 x 4in 6p P 10p 12p 8p 9p
6 x 8in 24p 25p 48p 48p 26p 27p
8 x 10in 40p 4ip 78p 80p 42p 43p
12 x 12in T2p 73p 98p £1-00 74p 75p

Please add 8% VAT and 20p postage 1o all above orders

Example positive or negative coated 4 ~ 3in 12p each + VAT & post. 5 x 5in 25p each + VAT & post. Please quote if positive or negative coated and size Ferric chloride
S litre etchant mix £1-50 (35p). Temperature controlled. air agitated etching tank £85-00 (£6 96)
Please add to the sum shown In brackets after the price to cover the cost of post and VAT

aPHRARITE Mk I

Electronic Ignition... Betteronall points
Seectean, s o s o s e Because you keep your points!

advantages and none of the disadvantages. No misfire because contact

A PRICES

D.LY. Kit only £10-93 incl. VAT and P & P

Ready Bullt Unit £13-86 incl. VAT and P & P

(Both to fit all cars with coll/distributor tgnition up to
8 cylinders)

We can supply units for any petrot-engined vehicle (boat
motorcycle etc} with coil/contact breaker ignition

Details on request. Cail in and see us for a demonstration

r O O .
ORDER NOW TO:

ELECTRONICS DESIGN ASSOCIATES
(Dept PE 2) 82 Bath Street

breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rom. 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. If points

go {very unlikety) you can get replacements
anvwhere. 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 longer @ Efficient fuel Py
burning with less air pollution. /

o

The kit comprises < Walsall WS1 3DE Phone 33652

H & { Please supply
everythlng needed l ' ' Sparkrite Mk. 2 DY Kit(s) at £10 93 each incl
Ready drilled scratch and rust resistant case, L. .' VAT and P & P (Wil make pos or neg. earth)

Sparkrite Ready Built Neg. Earth Unit{s)
at £13-86 each incl VAT and P & P

Sparkrite Ready Built Positive Earth Unitls
at £13-86 each incl. VAT and P & ¢

metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed f
transformer and components, full

Instructions to make positive or negative

earth system, and 6 page installation
instruction leaflet. NAME
WE SAY IT IS THE BEST SYSTEM AT N
ANY PRICE! i ~ ADDRESS
I ]
| e
1 s oiac
| EH)
(B _J Sparkrite MK il — full capacitive discharge electronic | enclose cheque/P.O. for £
o system — not just a transistorised inductive discharge booster. Send SAE for brochure.
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SOUND-TO-LIGHT (P.E. Apr./Aug. 71)
The ever-popular AURORA—4 or 8 ch Is each

PHONOSONICS

SEMICONDUCTOR TESTER (P.E. Oct. 73)

responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
y and lamp i i A must tor any Disco,
and a fascinating visual display for the home.

4 channel component set (excl. thyristors) £11.49
8 channel component set (excl. thyristors) £20:32
Power supply component set £4-78
PC8 for 4 frequency channeis £2-50

£1.25

PCB for power supply and 8 lamp drivers

igl test equip t for the enterprising home
constructor.

Set of resistors, capacitors, semiconductors,
potentiometers, makaswitches and PCB

PHASING UNIT (P.E. Sept. 73)

A simple but effective manually controlled unit for
introducing the ‘‘phasing’ sound into live or racorded
music.

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 £2.95

p.E. GEMINI 30W STEREO AMPLIFIER

An exceptionally high quality Stereo Amplifier system.
specifications for ylhich are shown in detail in our list,

gether with ductor requir: White stocks
“last.
Main Amplitier:
Set of resistors, capacitors and presets £5-96
Stereo printed circuit board £1.28

Pre-Ampiitier:
Sets of resistors,
and switches—

capacitors, potentiometers

Standard Tolerance Set £10-57
Superior Tolerance Set £16.04
Stereo PCB {as Published) £2-20
Regulated Power Supply:
Set of resistors, capacitors and preset £4-58
Printed ¢circuit board 2

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.

Comp: t set (incl. PCB) £2-20
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. 1873 to Feb. 1974.

Component sets and printed circuit boards. List shows
full details including discounts.

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)

Component set £3-41
Printed circuit board £1-10

RHYTHM GENERATOR (P.E. Mar./Apr. 74)
Programmable for 64,000 rhythm pattetns 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.

. SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

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) £6-44
Printed circuit board £1-40

P.E. MINISONIC
Details in list
(inc. discounts)

8W AMPLIFIER (P.W. Nov. 72)

A d ly powered plifier of more than average
performance. (While stocks last.)

Main Amplifier

Mono component set £4-12
Stereo component set £8-38
Mono printed circuit board 2p
Pre-Ampilifier

Mono component set £2.50
Stereo component set £6-46
Stereo printed circuit board £1-66
Power Supply

Componant set £3.90

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)

Multi-function circuits that, with the use of other externat

equipment, can serve as lie detector. alphaphone,
Tempo, Timing and Logic Clrcult cardiophone, etc.
Comp 1t set (excl. switches) £17°25
Double-sided PCB for above £2.30 Pre-Ampiifler Module
Mixer, Pre-amp and Effects Circults Component set and PCB £3.48
Component set £12.70 Baslc Output Circuits
Printed circuit board £2-67 Combined component set with PCBs. for alpha-
Monitor Ampiifler phone, cardiophone. frequency meter and visual
Component set and PCB £3.-10 feed-back lamp driver circuits £4-96
Power Supply Audio Amplifier Module
Component set and PCB £5.65 Type PC7 £5:50

ULTRASONIC TRANSMITTER-RECEIVER
A highly sensitive and long range “invisible beam’
detection circuit with numerous applications.

PHOTOPRINT PROCESS CONTROL
(P.E. Jan./Feb. 72)
For colour and B. & W. an indispensable dark-room unit

MAIL ORDER ONLY

Stereo component set (excl. panei meter) £22.05 for findi ) .
. trolling enlarger timing, and

Mono component set (excl. panel meter) £13-31 onent get with PCBs. but excluding trans- OO GREXPOSUTS JCOR

Power supply component set £3:72 5335, ont get with PCBs, but excluding trans ) stabitising mains voltage.

Stereo main PCB £2-50 Component set {excl. meter) £8-85
Stereo sub-assembly PCB 86p Printed circuit board £1-60
P.E. RONDO POWER SLAVES

EAPE;fNOIlSE' LI.MI'TERd e e oung PCB details in List PCB details in List. ENLARGER EXPOSURE METER AND
t:rz reec?r:!}’: (s:lrcull or reducing the hiss found in most THERMOMETER (P.E. Sept. 73)
P 98- P.E. ELECTRONIC PIANO HOME INTERCOM
Component set {incl. PCB) £2.30 Details in List. Details in List.  Dual-purpose dark-room unit with good accuracy.
Regulated power supply {including PCB} £3-71
Component set with PCB. but excluding meter £4-00
SOUND BENDER (P.E. May 74)
PROJECT Q4 (P.W. Oct. 73“.3n~ 74) A multi-purpose sound controller, the functions of which IND '
Multi-gystem Quadraphonic Decoder. include envelope shaper, tremolo. voice operated fader. w AND RAIN UNIT (P.E. Oct. 73)
automatic fader and frequency doubler. A manually controlled unit for producing the above-named
Decoder component get £13-74 sounds.
Powaer supply components £3-22 Component set £5-83
Printed circuit board £2-60 Printed circuit board £1-44 Componant set incl. PCB £2-40
PCB LAYOUT AND | LIST VAT o e COLOUR CODE
CIRCUIT DIAGRAMS | Send S.A.E. for free list | Add 8% (or current Tl -ew"‘ot euf'ezzlge a| °°L? i IDENTIFICATION
SUPPLIED WITH ALL | giving fuller details of | rate if different) to fes Toner dotails. in e :»1 SUPPLIED WITH MOST
PCBs DESIGNED BY | kits. PCBs. and other total order cost -in- aef‘ms“ g'meea'fir'lfs ;‘ g‘fw . KITS AND AS PART OF
PHONOSONICS components | cluding P. & P 10p.goth'er cougtries Y p LIST
BFYS50 22p 2N3702 12p Zeners
Semiconductors  grye, 22p 2N3T03 12p | Integrated Clrcuits 3.3v 40omw 120 | Electrolytic Capacitors (uFIV) Polyester Tantalum
AC128 20p BFYS2 24p  2N3704 12p | 709 g-pin DIL aop | 3-9v 400mw 1Sp (uF) (WFV}
¢ P BSY9SA  22p 2N3819 3% | 709 TOS awp | s7viw 2% 0
(S b4 2N3B20E  39p | 723105 | T W | oV 8 s 5y aow0 20 | 001 2% b
8Cci07 13p  MJE2955  110p  3N4060 12p | 723 eoim oL pridl [Nt BRR T O ] A p | 0015 3p| 0223 12p
2l 1%  MJENSS 5P 2N48TI 3 | 747 Tapin OIL | SevA%mW | 158V se  dooio  6n  aooe 3 bl P e [P
BC109 13p  NKT0033  112p  oNs245 S1p | 7es 105 835 | & 2v 400mw “: 2263V 6p 10925 &8 8025 zgp 0-033 Hp | 1035 12p
8c1a b Seb ansTr7 456 | 748 8-pin DIL S | ewes & iondc  gh om0 28 | 0 06 1 B bred
2] NIpgocT 1542 748 14-pln DIL 83p | 11V 1w Pleauo 6 yooes  12p bt OGS Rei]izizm b
BC148 12p 0OC72 14p Diodes 740D pin “D R ‘z 10/25 1S s 3p :888;:2 14p | 01 dp|a7r3s 12p
B e o b | mlwiE, e £ ome & omes m|IE )0l
86159 13p  2TX107  12p 1N4DQ2 4 e 2o {fravissomuiion 2 e 20 S 100040 | 03 | 1563 16p
s % ok S ome 8| B Rk B ES B mR o Bk BN Blhe B
BC204 14p  2N706 T3 1N4007 10 7473 a4p | 20v1IW 23 - P 22004 14p 2800/100 380p | 10 14p | 47118V 2%
C209C 14p  2N914 2p OAOY 1: "7%9‘”0220 ;gﬂ 27V 400mW  15p 325}3 :g 538523 2ip 300063 133p | 22 24p | 100:3 16p
ECuiL e A @ oMk P | Gaue 5 W0 B nes e 0 e
p p 13 47/10 »
B8C478 20p  N2905 27p  1GP7 12p | MICSMO e Thyti 47/25 H4 o0 b 47002 e | PRICES ARE CORRECT AT TIME OF
BCY71 22p  2N2907 22p  18J50 1o | E&%ioen pr yristors 47:40 p tp % | press. E. & O.E. DELIVERIES
8F178 40p  2N3054 66p 2z 70p P | 1a a00v ™ SUBJECT TO AVAILABILITY.
PHONOSONICS, DEPT. PE33, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

DON’T FORGET VAT!
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T ————i— NN 1 - gl gt
TESTED S.C.Rs LOGIC I.C.3 BONANZA
TRANSISTORS S0PV IATOS CASE 035 | ype 4 MILLION CAPACITORS
Al . 1 B . T621 0- 1 d .
R BN M Ghn b R 0B [MTVATOEGS tElucm en woe e | oo T OIMSER OO ToTHELOW
1050 MCS32 015 MCH8 025 | PRICE THEY ARE OF THE VERY LATEST DESIGN AND TYPE
:gg; ::g SEJZ ::: %33: :;g ng :::: ﬁ ::\\; g: ;g: g::: 04 I'mos 015 MC%2 015 | 100 MIXED VALUES AND TYPES VALUED AT OVER £5 YOURS
i : i 5 : 39 | Mcme 016 MCXS3 040 | FORONLY £1 50 NO MORE TO PAY (WHAT A BARGAIN)
AC133  0-20 BC184 018 CVI648 030 2116 075 | BOPV IATOBE CASE 080 | coss 030 MCowr 00 | gy
ACHT 020 BC208 012 VT2 0.8 ZTXI07 012 ectrolytics 6 8uF at 40V 100uF at 63V, 680uF af 16V etc
AC12 020 BO29 03 MDS3 03 ZTX 07 Polyester 1500pF at 400V. 0 0015pF at 400V 0 0068pF at 400V
iy 02 BCEL 0.M MENR 012 X2 07 5\157'2‘053\/ [s,‘ll'gooregE 080 Minlature Metallized Film 0 22nF at 250V 47nF at 250V etc
ACITE 015 BO! 0-30 NKTI62 0.25 26106 02 H Ceramic Plate B2pF at 100V, 22000pF at 40V. 4700pF a! 40V etc
74 SERIES I.C.s etc etc et etc etc ete ete etc etc
ACG WP BCXE 015 NKTIB 025 2636 0 [T o T
AC128  0-25 BCIT 015 NKT22 0.2 Zgwk 018 | ~oN BRI 075 | SNTat 045 gN"W [
ACI78 025 BCIN 028 NKT221 00 26402 02§ SNT400 018 SN7405  0-18 g
ACY1?7 028 BD131 040 NKT24 015 2NS6  0-4 SN7401  0-18 SN7406  0-39 g&ﬁcxn%n?x:: Ea?t:»ioc':sw Stiﬁc;t?;cﬂs’:: EEEAND NEW
ACYIS 02 BDIR 040 NKTZ0 05 N6 015 | OPTOELECTRONICS SN402 - 0-18 SNT4S0n  0-74 | 14 By DECADE COUNTER SN74%0 | BC 337 TRANSIST
ACY2 Q-2 BO131  MP NKT78 0.15 2NT1s 035 | ORP12 0-48 OCP71 0-4 AR
2 FOR ONLY £1-00 case 20 FOR £1-00
ACY2I 02 BDM2 075 OC2 050 2N 025
ADIGY  0-38 BD139  0.60 OC28  0-50 2N753 055 JETs SUPER BARGAIN PACKS
AD162 0.3 BD40 060 OC3S 0-4 2N13¢ 019 No Qty Contents Price SPECIAL OFFER SPECIAL OFFER DIODES
ADYG)  MP BFIB?  0-24 OC% 0.5 NS 019 JU 1 Pre-amp component kit plus data 055 RESISTORS IN4148 BRANO NEW
ADI2  0-75 BF13¢ 02 DC4&5 0 NI 035 J2 3 Transistors AF115 new and marked 0-55 CARBON FILM CR 25 TYPE 1m2 4 FOR ONLY £1-00
AFT1S 026 BFI% 015 OCT0 011 NUS4 00 J3 10 Transistors Y25 new and marked 655 2m2 10% 10 120 470k12 5% etc
AF116 0-26 BFt§7 016 OCM 011 2N2484  0-30 J4 4 Trangistors 2N726 new and marked 0.55 etc  efc
AFY8  0-50 BF?4 039 OCT2 015 N9 OM SPECIAL OFFER 1.C 11T
Js 8  Zener diodes top hat type 75 volt 0-55 200 MIXED FOR ONLY £1-00 TCAZIOD ONLY £3.00
ASYS2 0.2 BFX29 0.3 0CB! 017 2N30S5  0-50 J6 75 Diodes mixed new and marked 0.55
BCI7 0.9 BFX65 033 OCN1 00 N2 012 J7 50  Metres conswire mixed colours 0-55
BC108  0-09 BFYS)  0-20 OC«s5K 0.25 2Na703 012 J8 25 Metres con/wire, 4 metres solder 055 MAINS TRANSFORMER 240V INPUT 12V 8A 25V 1 1A 30V 1 54
BC10S  0-09 BFYST 020 SGS26920 0-15 N304 0-14 J9 100 Resistors hustab W mixed values 0-55 CCORE£2.50 P &P 25p.
BCM2 030 BFYS2  0-20 SGSAHM2 0-t4  NVIO 010 J10 100 Resistors hirstab {W mixed values 0-55 PAPST TAPE MOTOR 220V 50Hz £2-50 P & P 25p.
BC13 030 BFY8!  0-65 SGS26949 0-15 2NN 0-10 J1 45 sqinches approx. copper clad veroboard 055 AMPLIFIER 9V 500MW 8.95p. P & P Sp.
BC47 010 BSY}®  0-20 SGS2022 0-18 2NITI3 0.0 J12 250 Resistors mixed valuss 8-55 P. A. R. BISTABLE RELAY LATCHING 24V DC4 C:Q CONTACTS
BC1G  0-10 BSYS 020 SUN3  0-65 M047 025 J13 100 Polystyrene capacitors 10pF to 300pF 9-55 9-65p. .
BCUS  0-10 BSY& 031 TKI0 075 25322 046 J14 100 Capacitors miniature mixed values 0-55 RELAY KEYSWITCH 24V 1 POLE 2 WAY NEW AND BOXED 0-55p.
8C157  0-11 BSva1 031 TiSwM 033 285712 0.4 15 5 Terminal blocks 12 way brand new 0-55 RELAY T.M.C. MINIATURE 3,300 ohms 2 POLE 4 WAY 0-55p.
BC1S8 011 Cin 0-50 TIS9IM  0.33 25745 0:46 16 4 Toggle swrtches assorted 0:55 TELEPHONE DIALS BRAND NEW £1-00 EACH P. 8 P, FREE
17 10 Switches 5 push to make offion 655 ELECTROLYTICS 0 1F 250V 9p. 25uF 50V 8p. 40uF 16V 4p.
J18 12 Standard crocodile clips 0-55 16-16uF 500V CAN TYPE 35p. 32-32uF 450V CAN TYPE 35p.
9 12 Scrawdrivers 5 inches in length 0-55 CAPACITORS 0 047uF 400V Bp. 125uF 10V 7p. 100uF 10V 8p.
DIODES OA22  0-08 IN®O3 005 420 1 Pack nuts and boits, solder tags. etc.. etc. 0-55 FREE OFFER ONE J PACK OF YOUR OWN CHOICE WITH ALL
AAMG 006 BYIOO 016 IN3A  0-08 N2 006 J21 2 Solenoids 24 volt puil ex-new equipment 05§ ORDERS VALUED AT £5 00 ANO OVER
2AALLS 0.8 BY127 016 IN202 0-10  IN4GDS  0-07 J22 20 Volume controls mixed lin and log 055 PLEASE ADD 10% TO ALL TOTAL ORDERS FOR POST AND
AAZIS 011 BYB¢ 055 IN252 0-10 N0 0-08 J23 75 Syn/rubber grommets mixed sizes 0-55 KAGE.
g:??] :;: ::;?g 300 :: :z?g;ﬁ ::: :::?g: : :: J2¢ 1 Component board fult BC107-8-9, etc 0-55
. : : : 425 Screw on i r teet § inch di I{
BAIZ O BZYS 005 NS 02 NGHE 00 | Jae Dy ponemeeroer foet § inch dla approx  0-58 MAIL ORDER DEPT. ONLY
BAY3L 015 OA®Y 0-08 IN4OOT  0-05 INa2é¢  0.07 J21 5 Lengths of ferrite rod 0.55 (Callers by appointment)
BAY74 0.6 QA0  0-07 IND2  0-05 IS30%A 015 J28 20 Tag strips assorted lengths 0-55
J29 4 Micro switches brand new 0-55 J. E.T_ ELECTRON'CS
J30 2 Sets of 5 bank push switches new 0-55
ZENER DIODES BZYOICRSTUOTYPE 300 | U31 20 Preset pots lin and log med 0-55 90a Mawney Road, Romford. Essex RM7 7DA
400mW 2-33V all 0-07 each  BZY91 CRSTUD TYPE  3.00 432 20 Capacitors can type mixed 0.55 Telephone: Romford 61486
W1 5230y all0-16 each  BZY9! Cad STUD TYPE 300 43 50 Ceramic plate capacitors mixed 055 SPECIAL OFFERS ARE AVAILABLE ONLY WHILE STOCK LASTS

PC ETCHING KIT
Contains I1b ferric chloride, 100 sq
ins copper ciad board, DALO etch
resist pen, abrasive cleaner, dish
for etching and instructions. £3-30.
RESISTORS and CAPACITORS
500 asstd. resistors £1-40, 2500 £5,
I15different trimmers, air-spaced and
compression up to 1250pF £1.

VEROBOARD
100 sq ins assorted sizes and pitches,
about 8 bits £1-10.

8 PIN DIL 741's
FULL SPEC. OF COURSE
10+26p 25+23p
100+21p 250+20p

FERRIC CHLORIDE

£1-65, 101b £4-45, 1001b £35.

P.O. AMPLIFIER UNIT
Contained in steel case 5§ x5 x 33"
are 2 x 16 transistors on heat
sinks, 3 pot cores, 2 30V zeners,
4 audio transformers, 19, R's & C's.
With circuit £1,

SEMICONDUCTORS
All new full spec devices; ACI27
ACI28 ACI76 ACI77 ACI87 AC188

12p; 800V | {A 10p; 400mW zeners
10p; 400V 6A triac£l,

7Ib BARGAIN PARCELS
Hundreds of new components—
pots, resistors, capacitors, switches,
All prices inelud'- VAT amfd

plus PC boards with transistors and
diodes. Also loads of odds and ends.
Contents always changing as new
goods come in. Amazing value at
£€2.30.

COMPUTER PANELS
Always thousands in stock, all sizes,
shapes and prices from 5p. 3lb
assorted £1-40, 71b £2.65, 56Ib £15.
12 high quality panels with power
transistors, IC’s, trimpots etc £2:50.
Pack containing about 500 compon-
ents including at least 50 transistors
95p. Pack of boards with 50 14 pin
DILDTLIC's £1. |

TRANSFORMERS
All mains primary, 6-0-6V @ 100mA
85p; 9-0-9V @ 100mA 90p; 12-0-12V
@ 100mA 95p; 16-0-16V with 9V tap
@ 14A £2;24-0-24V @ 500mA £).85;
3,4,56,8,9,10, 12,15, 18, 20, 24,
30V @ |A £]-45; The following are
ex-equip: 224-0-224V @ |A £2; 12V
(A%I‘S‘A £3:50; 18V @ SA £3;55V @

R Bron MULTIMETERS
Anhydrous technical quality in |Ib
LT101,0-10-50-250-1000V AC & DC,
double sealed packs. IIb 80p, 3Ib 0-1-100mA DC. 0-150K {0  Only

£€3-60. 1T12; 20,000 Q/V, 0-5-25-50-
250-500-2500V DC, 0-10-50-100-500-
1000V AC, 0-5014A-2-5-250mA,
0-60k-6MQ, —20 to +22dB., Pro-
tected meter movement £6:20.
Computer equipment: Ampex TM2
8 track {" tape decks £27 (Callers
only). Also paper tape punches,
readers, etc.

POWER SUPPLIES

all 20p; BCI07, 8, 10p: G101. Contains mains transformer,
723C 75p; 741C 35p; IN9I4 4p; 2A thermal cut-out and bridge rect.
IN400I 6p; IN4004 8p; |N4007 Will give 1:7-10-5V output with 2

extra capacitors (provided) £1:20,
G102, These are stabilized power
supplies giving 225m
Voltage can be altered by changing
zener. Not working, but only minor
faults £1.

quip an

RD., SOUTHAMPTON SO

Eonnln. SAE list, enquiries,
P

always wanted for cash.

GREENWELD ELECTRONICS (PE3)

Head office, mail-order dept, WholesalelReuﬂ(os;\op: 51 SHIRLEY PARK
. Tel.
welcome at 21 Deptford Broadway SE8, Tel, 01-692 2009 and 38 Lower
Addiscombe Rd., Croydon. Tel.01-688 2950.

) 772501. Also callers

252

Dimmit

dimmers and lighting
control systems

lllustrated is the popular
PMSD1000 module. A 1000W
rofessional  quality dimmer,
inear operation, interference
suppressed, 60mm slider range,
size 12 x 5 x 4cm. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studio, etc. Complete
with scale plate, fixing screws and full
instructions. £7-25 inc. VAT and P. & P.
lllustrated is the DD61 dimmer system.
Contains: six 1000W slider dimmers type PD1000,
six outlet sockets, a master control and a mains on/
off switch. Size 53 x 22 x 12¢m. A complete system
in one unit for stage or disco lighting, etc. Other systems
available with 1000W or 2000W dimmers with 2-preset
and master controls.

The Dimmit range includes standard wall mounting models for
home and office, etc. Professional modules for industrial heating
a&?lications. etc. Rotary and slider control versions. Ratings: 1000W;
2000W; 3000W; 110V and 240V.

Model SL800 sound to light converter. Modulates the light in time
with sound. Built in microphone. Just place unit near any sound source
—radio, hi-fi, TV, human voice. etc. No connections to speaker required,
simple wiring—similar to dimmer. Rating 800W. Complete with
full instructions.

For tull information on all modules and lighting contro! systems
send 15p for our illustrated catalogue and price list. Personal callers
welcome, visit our showroom for a demonstration of any of the
modules or systems.

YOUNG ELECTRONICS LTD.

184 Royal Collage Street, London NW1 9NN. Tel. 01-267 0201
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SUPERSOUND 13 HI-Fi MONO
AMPLIFIER

A superb solid state audlo
amplifier. Brand new
components throughout.
5 8illcon transistors
plus 2 power out-put
» transistorsin push-pull.
- wave rectifica-
Qutput approx.
into

+ 3db. Fully integrated
pre-amplifier atage wlith
separate Volume, Bass boost and
Treble cut controls. Buitable for 8-15 ohm speakers.
Input for ceramlc or crystal cartrldge. BSensitivity
approx. 40mV for full output. Supplled ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3" high x 6 wide x 7} deep.
AC 200/250V. PRICE £12-50, P. & P. 50p.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at

this Low Introductory Price!

Designed and styled to match our 10 4+ 10 amplifier
but will suit any other standard stereo amplifler.
The .deaign incorporates the very latest circuitry

A.C. mains
200-240 v.
Using
heavy duty
fully isola-
ted maing

DE LUXE STEREO AMPLIFIER

with high-grain, low noise IF stages.
Automatic frequency control to “'lock on'’ station and
prevent drift. IC stereo decoder for maximum stereo
separation. 1.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 21in high. Supplied ready bullt, fully
tested and fully guaranteed (not available in kit form).

Price £23-00. Post and Packing 50p.

t o
er with full
wave recti-
fication
giving ade-
uate
- -- -.egligible hum.
Valve line-up:-2 X ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
base and treble control, giving bass and treble boost and
cut. A dualvolume controlis 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 chasais.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakern. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Bupplied complete with knobs, chassis size
117w X 4"d. Overall height including valves 5”. Ready
built and tested to a high standard.£10-75. P. & P. 50p*
PUOWER SUPPLY UNIT 200/240v. A.C. input. kour
switched fully smoothed D.C. outputs giving 6v. and
73v.and 9v. and 12v.at | amp on lead.
Fitted insulated output terminals and piiot lamp indicator.
Hammer finish nietal case overall size 67 X 3}~ x 2¢".
Buitable for Trausistor Radios, Tape Recorders, Ampli-

Bet i sested ™ Price £5-20. P. & P. 35p.

built and tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-830 yd. length. P. & P. 15p
per yd. (min. 1-yd.). 8. A.E. for samples.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram 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. Qutput approx. 3-5 watts.
Volume and tone controls. Chassia size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wiredd and
tested with good quality output transtormer.
P. & P.40p. BARGAIN PRICE £4-20

FEW ONLY. High grade maina transformer with grain
orientated lamination. Primary 200/240.

STEREO-DECODER SIZE 2" x 3" x §"

Ready built. Pre-aligned and tested. ° o}
Sens. 20-560mV for 9-16V neg.
earth operation. Can be fitted to | '#'
almost any FM VHF radio or tuner. o
8tereo beacon light can be fitted if ] =
required. Full detalls and in- <
structions{inclusive of hints and tips) P &ﬂ
supplied. £5 plus 10p P. & P. Q —
Btereo beacon light if required 40p a

extra. E

LATEST HI SENSITIVITY UNI-DIRECTIONAL SLIM-
LINE CONDENSER MICROPHONE as used by many
professionals. Very low acoustic feedback. Available Hi
i d i 1 State which requirea.

2§

or low
£13°50. P. & P. 25p.

LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1.46. P. & P. 16p.

CERAMIC STEREO CARTRIDGE, Universal mounting
brackets and turnover stylus. 70V per channel output.
ONLY £1-75. P. & P.15p.

SONOTONE 8TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Dlamond Stereo LP and Bapphire 78.
ONLY £2.27. P. & P. 10p. Also available fited with twin
Diamond T/O stylus for Stereo LP. £2.76. P. & P. 15p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1:60. P. & P. 15p.
LATEST RONETTE T/C MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1-47. 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 transtormer matched for 3 ohm
speaker. Size 7In wide X 3in deep X 6in high. Ready
built and tested. PRICE £5:-50. P. & P. 50p.

ALSO AVAILABLE mounted on board with outp:t
transtormer and speaker. PRICE £6-70. P. & ¥. 60p.

18.5 volts at 0-6 amps and 4-6 volts at 0-3 amps. Bizi
2in. long X 24in. wide X 2in. deep overall. £1'35 plus
26p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERBS. Giving 13 alternatives. Primary: 0-210-240v.
8econdary combinations 0-5-10- 15~20-25-30-35-40-60v.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps fulls wave. Blze 3in. long X 3{in. wide X 3in.
deep. Price £2-60. P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Bec. 9-0-9 at 500 mA. £1-25. P. & P. 25p.
Pri. 200/240v. 8ec. 12-0-12at 1 amp. £1-40, P. & P. 26p.
Pri. 200/240v. Bec. 10-0-10at 2 amp. £2.00. P. & P. 35p.

3 ,VOLT RELAY. 100 m/fa single pole narmally closed.
21for 80p. 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 16Hz—25KHz. Gain 26dB. 8olid encap-
sulation size 13" x 1}” X }*. Brand new complete
with instructions. Price £1°20. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for serviceinen and home constructors. Including
many 1000’s of British, U.8.A. European and Japanese

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifuliy made simulated teak finish enclosure now
with most attractive slatted front. Bize 161" high X
103" wide X 9" deep. Fitted with E.M.I. Ceramic
Magnet 13 x 8" bass unit, H.F. tweeter unit and
crossover (approx). AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE £9-50 each. Carr. 90p.
Cabinet Available Separetely £6-00. Carr. 90p.

Also available in 8 ohms with EMI 13" X 8~ hass
speaker with parasitic tweeter £8-00, Carr. 75p.

SPECIAL BARGAIN OFFER!

Limited number of B8R C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new, ONLY £8:00 4 p. & p. 80p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the firet five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Voluine Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakersfrom 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 knobs,
wire, sglder, nuts, boits—no extras to buy. Simple step
by step instructions enable any constructor to bulld an
amplifier to be proud of. Brief apecificationa: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response — 3dB 12-30,000 Hz Bensitivity: better
than 80mYV into 1M (. Full power bandwidth: + 3dB
12-15,000 Hz. Bass, boost approx. to 1-12dB. Treble
cut approx. to ——16dB. Negative feedback 18dB over
main amp. Power requirements 356v. at 1-0 amp.
Overall 8lze 12"w. X 8-d. x 21"h.
Fully -etailed 7 page counstruction manual and parte
liat {ree with kit or send 18p.plus large 8.4 .E.
AMPLIFIER KIT ga 212.98 P. & P. 30p
{Magnetic input components 33p extra)
POWER PACK KIT a £4.32 P. & P.40p
CABINET a £4.32 P. & P.40p

(Post Free if all units purchased at same tine)

Full after sales service

Also available ready built and tested £28-08. Post Free.
Note: The above amplifier is suitable for feeding tiwo mono
sources into inputs (¢.g. mike, radio, tiwin record decks, etc.)
and willthen provide mizing and fading facilities for med-
ium powered Hi-Fi Discotheque use, elc.

3-VALVE AUDIO

AMPLIFIER HA34 MK 1I.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operatior. Ready built on
plated avy gauge metal
chassis, 74w, X 4"d. x
h. 7 rporates ECCS83,
EL84, . 480 valves. Heavy
duty, double wound mains
transformer and outputtrans-
tormer matched for 3 ohm
speaker. Beparate volume control and now with Improved
wide range tone controls giving baas and treble Iift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £8-50, P. & P. 45p.

HSL “FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £5-80.
P. & 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.

LOUDSPEAKER BARGAINS

5in.30hm £1-25,P. & P.15p. 7 X 4in. 30hm £1-40,P. & P.
20p. 10 X 6in. 3 or 15 ohm £2:10, P. & P. 30p. EM.I.
8 X 5in. 3 ohm with high flux magnet £1-70, P. & P, 20p.
E.M.L. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3-50, P. & P. 30p.
E.M.1.13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £4.65, P. & P. 30p.

E.M.I.tweeter. Approx.3}*. Available 3 or 8 or 15 ohms,
£1.25 + 20p, P. & P.

BRAND KEW. Bakers Loudspeakers at substantial dig-
counts. 12in. 15w. H/D Bpeakers, 3, 8 or 15 ohmas.
State which. Current production by well-known British

istic, dlode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivaleng 90p, Transistor Equivalents £1.
Transistor Characteristics £1-30. POST FREE

All three together £3.

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias £1. Post Free.
8 pole 3 way 2 bank low loss Yaxley type switcbes 11"
sections. Btandardepindle. 2 switches 84p + 10p P. & P.

t; istors. E maker. Now with Hifiux ceramic ferrobar magnet
ranns:u ore (:-NLY. 40p“ Zost 5p P bly £7:50. Guitar models: 25w. £7-60. 35w. £8-50.
8 8 lor El snd | P & P. 45p.

Desl, covering bet them tr tor character-

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYRAMIC SPEAKER

Bize 113* x 14H#” X I %" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without baffle.
Send 8.A.E. for details. Only £68-80 each. P. & P. 34p.
NOW ALSO AVAILABLE 8in. 10W rma 20W peak
40Hz—20,000Hz. Overall depth lin. Ideal for Hi+Fi or
for use in cars. £4-32, P. & P. 26p.

Super repr ion
of both music and
speech, with negli-
gible hum. Beparate
inputs for mike and
gram atlow records
and announcements
tofollow each other.
Fully shrouded section wound output transformer to
match 3-15 (3 speaker and 2 independent volume controls,
and separate base and treble controls are provided
glving good lift and cut. Valve llne-up 2 EL84s, ECC83,
EF86 and EZB80 rectifier. Simple instruction booklet
15p x BAE (Free with parts). All parts sold separately.
ONLY £10-25. P. & P. 60p. Also available ready bullt and
tested £14-00. P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-18 ohms. Easlly converted for Mono.
PRICE £3-50. P. & P. 25p.

| PRICES INCLUDE VAT J

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications correct

at time of press. Subjectto
alteration without notice

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 Slation

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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3 GANG tuning for high selectivity.

Supplied complete with Red LED.

purpose.

plus P.P. 65p including Teak Sleeve.

T - AL TR

What are the important features to iook for in an FM tuner kit?
latest and best in circuit design such as:—

MOSFET front end for excelfent cross medulation performance and low noise.

VARICAP tuning diodes in back to back configuration for low distortion.
CERAMIC filters for defined IF response.
INTEGRATED circuit IF amplifiers for rellability and excellent IImiting/ AM rejection.
The Nelson-Jones Tuner has all of these features and many more, and more importantly the design is fully proven
thousands of working tuners spread across the world.

Exclusive Designer Approved Kits

PHASE LOCKED Stereo decoder with Stereo mute, see below

THE NEW NELSON-JONES FM TUNER

PUSH-BUTTON VARICAP DIODE
TUNING (6 Position)

Naturally it must have an attractive appearance when buitt, but it must also embody the

LED fine tuning indicators.

PUSH BUTTON tuning (with AFC disable) over the FM band (88-104)
IC STABILISED and S/C protected power supply.
CABINET double veneered against warp.

Typ. Specn: 20 dB quieting 0-75uV. Image rejection —70dB.I.F. Rejection —85 dB.

Basic tuner module prices sfart as low as £12- 31, with complete kits starting at £26-95 (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 tow prices for complete kits. Al our other products remain available.
PORTUS AND HAYWOOD PHASE LOCKED DECODER (W.W. Sept. '70). Still the lowest
distortion P.L. decoder availaleeA THD typically 0-05% (at Nelson-Jones Tuner O/P level)!

Price £7-02 when bought with a complete N-J tuner kit or £8-29 if bought separately (P.P. 21 p}.
PLEASE NOTE. Existing tuners are readily convertible and kits/parts are availabie for this

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 £30-78

not just with a few prototypes but with many

(‘WW' JUNE '73)

Basic stereo tuner £15 post free,
Basic mono tuner £12 post tree.
6 position push button units with
integral pots £2-92,

TYP, SPECIFICATION
2.V for 30dB S/N
Image rejection 40dB
IF rejection 65dB

o

g

NN

A

N-J Tuner.)

VAT at 8% is included in all prices

N EW LOW COST STEREO TU N ER Available as basic or complete kits

No alignment required. Muliard LP1186 front end module used with Ceramic IF and IC amplifler.
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.
Compiete with IC regulated PSU and full assembly instructions. (Mechanicatly Identical to

PRICE Complete stereo kit £28-42
Complete mono kit £24-19
P. & P. 65p

INTEGREX LIMITED, P.O. Box 45, Derby, DE1 1TW Phone Swadlincote (028387) 5432 Telex 377106

PAST SERVICE.

» TRATIFL

SEND C.W.0. ADD VAT TO ALL PRICES IN U.K. P&P 15P. BUROPE 25P,OVERSEAS 65P.

ELEGTRDTIGS 0LYO
58-60 GROVE ROAD,
WINDSOR,BERKS.

MONBY 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.

Bigtal Displays IR g

IC’s & Semiconductors

ver o [erres

702 OPA 69p MFC1000 iW AF 35p VERD PINSx36 25
SPECIA P
MINITRON 30158 703 RE/IF  28p HFC4060 54p SPECIAL OFFERS COPPER CLAD VEROBOARD 0,1"
0-9DP £1.15 ea 709 TO99 21p MFC 6030 52p 741 29p MFC4000 35p 21x8" 27p.21x31" 24p.31x3]"27
L 709 DIL 14 29p MFC6040 90p 555 67p IN414 £1.09 Sixst 205 3ix1an o1soix P-
LED 0.3" digit 710 DIL 14 36p HFC8010 £1.10 p-31x oy
0-9DP £1.4%9 ea 730 padio 11.39 FC8040 & gﬁégggagéos,ﬁcms 9 ea | DIL IC's BOARDS 6x4i" £1.50
J umso Lep 067 ;if |nggglator67p NES31 35V/us §§ 115w 703 ngggﬁepfg;tié ézw:ay ;dge ;(f:\r};ctm; 60p
| GID B e 7N Ay 29 NES36 FET OPA IN38ISE lep 2N3053 17p AP 31"x17 <1
o P NE540 Driver £l BFYS0 FACE CUTTER 43p. FEC ETCIIANT
LIQUID CRYSTAL 747 prpje  31p NE546 AM Rxf1,50 FY50/51/52/53 a1l 18p A ¢
6 digit 018 747 Dual 741 89p  NESSO 2v ref 9p HETRCEE 4o &0 SRIO e E&&@L@@m@@[@
748 DIL 8 36p -
1505 IC A/D NES55 TIMER €7p Price each:- PRINTED CIRCUIT BOARD' KIT £1.69
Converter §7 NES56 Dual“§1,30 AC127/128 16p TIP2955 90p COPPER BOARD 6x4" 40p.
H T8 VA BREe NES60 PLL §3.15 AC187/188 19p TIP3055  55p DESOLDER BRAID reel 59p
SR e AU NES61 PLL £3.15 AD161/162 35p  TIS$3 UIT'25p HEATSINKS
MINI PIN SOURCE OR RED DIFFUSE 808 1ASY &1.69 NE562 PLL §3.19 BC107/8/9 9p IN40OL 4D 1riT0S & L8E/T0
LEDS.209 STYLE.NO CLIP. 1P ea 7817 1ALV 01.63 NES565 PLL 2,69 BC132/4/7 18p  IN40Oa 6p /TO018 Sp ea.
TILZ09 RED LED & CLIP  17P ea 76009 §i AF 75 S0 Gy 8840 BC147/8/9 10p  INilds/914 4p TV4 1Zp.TV3/TO3 16p.4Y1/TO3 29p,
p
76013 6 AFE1. 35 NE567 code £2.69 BC157/8/9 12p  2N697 13p CAPACI
BIG §" RED LED & CLIP 18P ea 6015 W AFf1.3 SN72709 709  29p BC167/8/9 12p 2N706/8  10p TORS
ORANGE & GREEN LEDS: 23046 & 69 SN72741 741 31p BC177/8/9 18p 2N2646 49p 22pf to O.luf 4p ea .ELECTROLYTIC
MINI 25P ea.BIG & CLIP 33P ea i g L SN72748 748 36p BC182/3/4711p  IN2904/5 20p 35V 2/10/50/100uf 6p.1000uf 20
. LM301 OPA 49p SN76131 £1.20  BC212/3/4*12p IN2926royg 9p PRESETS VERT:Sp.RESISTORSS: 1}n
INFRA RED LED x1.;Ns777 33p, tu;gg 3‘_’% » ggp SN76660 FMIF 51 *A or L IN3053 17p p : = TP
PS12 PHOTO IC/amp/switch 1. M308 1iBoPa 95p SN76611 IF $1.25 BCY?0/1/2 1Sp 2N3055  39p
LM309K Reg,52.29 T Top B 19 0 BD131/2  39p 2N3614 49p OTS ABor EGIN
U'B'THL CLDEH tng;%}( 2;%; §§ T o BFYS0/1/2 18p 2N3702/3 9p ROTARY:12p.SWITCH 13p.DUAL 38p.
Miss 5 INIO2T €1.75 BFY53 17p  IN3704/5 10p SLIDERS:SINGLE 26p.UOUBLE 48p.
MOS INTEGRATED CIRCUITS. 2 626 IN4O 0 BSX20 12p 2N3706/7  9p R
AYS1224 4 DIGIT CLOCK supplied |hog7 2X2K £2.69 b SGreha.Ep MJEZOSS  95p  2N3708/9  Bp SHYTCHES:SPST 18p.DIDT 25p.
with 14pin socket & data £4.25 330 20 AT s0p ZN414 AM Rx£l.09 MIES0Ss 62p an37io/iL op MIND 7ISPST 39p.PuSH 39p.
) N : put 49p  2N3563/64 16p BENCH POKER SUPPLY 3-12V §5.
1;1;153;1/14 6 mglg CLOCK with LM382)amp  £2 —‘qn TTL 0A91 Bp  IN3566767 16}‘: DT SIS st 1o N
pin socket ata £7.50  LM3900 4xOPA 69p T TIP29A 48p  2N3638 16p a 3p ea.Sockets 9p
SIDIGIT DVN AYS3500 57,50 oo SN . TIPSOA  57p  an3641/2 16p RANSFORMERS 1A 6/12V £1.34
4DIGIT COUNTER/DRIVER £7.30 . etc gates 16p  TIP3IA  6lp n3s10E  16p BHA 0002 HODULE 1SWATT AMP 5
MC1306 49p 711; schmitt  31p  TIp324  73p 3N3333E 175 EALOOO 4W AF  MODULE £2.49
CASSETTE ;:gg}g § LED £2.69 ;44 driver £1.09 TIP41A 78p  2N3904/6 14p 8W/12V FLUORESCENT LIGHT §3.
M SQamp £2.50 70/72 32p TIP42A 89p  2N4249 16p
h ° gﬂzag‘)@muso 69p 7473/74/76 39p D"_ SDCH EtS
mechanics MC1339 €1 7475 a8p  BZY88 400mW TAG 1/400 55P
STEREO CASSETTE MECHANISM. MC1350 55p 7490 Counter 63p ZENERS C107D1 SCR PROFESSIONAL
A MC1351 T1p 7492 Counter  69p BRIDGE RECT 4A/400V  55p GOLD PLATED
As used in imported types MC1352 71p 74121 mono 45p 1A 50V 20p & GREY NYLON
costing £100.0nly requires MC1357 il 74141 driver  83p 8,14 or 16 PIN
a case & electronics.leads MC1358 £1 ) GAS SENSOR £2  SC146D TRIAC ONLY 15p each
supplied.Send for data 15p. 1C1375 £1.25 Full range in Cat. GAS " KIT §5 10A 400V 75p p each.
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CUSTOM CABINETS

331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

speaker camnersiy HUGE SAVINGS

2’ x 127 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.cutto 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 & TYPELIST
Type Size Price manufactured  Kit price
2 x 12" (illustrated above). 36“x18"x13"x3 £21-45 £13-75
4 x 12" (illustrated above) 31" x31"x13"x % £26-95 £19-25
4x12” P.A.Column 48" x 27" x13"x§ £33-00 £23-65
1x18" 31"x31”"x13"x % £26-95 £19-25
1 x 15" with two top horn cutouts 36"x20"x13"x3 £23-10 £14-85

SPECIAL ANNOUNCEMENT

Owing to difficulties in obtaining raw materials and labour we apologise for any inconvenience caused
to our customers.

1 - sg‘

ERC 100w power amplifier

* Stereo studio disco mixer * Electrolytic capacitors and second

% Tk RN Sl Ol (S [ * Full PFL and Monitor facilities , generation [Cs '
i i H tect inst short open
* :’%(:\gu?MS continuous sine wave * As used by John Peel, Mark Wesley, zit:cnisro ected against short or ope
* Short and open circuit protection Paul Burnett, DLT, Dave Christian, ~ * Less than 0-1% distortion at all powers
* Built to highest industrial spec. Tony Prince * Rise time 4m uS-stability—
* Price £42-00 complete * Price £120.00 Unconditional Price £66.50

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

Disco imp projector 150 watt tungsten
unbeatable price

Includes liguid wheel and postage
Normally sold between £24—£27-50

OUR PRICE £19-75

TRADE AND EXPORT ENQUIRIES WELCOME
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12in LONG PERSISTENCE CAT. Ful
spec. Price £6-50 to inciude V.A.T. and
Carriage.

MAKE 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 £6-25, P. & P. 25p. (Not
cased. not callbrated.)

WIDE RANGE WOBBULATOR. 5MH2 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, recelvers. Can be used
with any general purpose scope. Full
instructions supplied. Connact 6-3V
a.¢c. and use within minutes of receiving
All this for ONLY £6-75, P. & P. 25p. (Not
cased. not calibrated.}

20Mz to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabliised.
Ready to use. 9V supply required. £8-85

GRATICULES 12cm x 14cm high quality
plastic 15p each. P. & P. Sp.

Large quantity o' good quality com-
ponents-—NO PASSING TRADE—so
we ofter 3lb of ELECTRONIC
GOODIES for £1-50. Post patd

AOTARY SWITCH PACK—6 brand new
switches (1 ceramic: 1 off 4 pole, 2 way.
etc.), 50p, P. 8 P. 20p

P.C.B. PACKS. S & D. Quantity 2 sq. ft—
no tiny pieces. 50p, P. & P. 20p
CAPACITOR PACK—50 brand new com-
ponents, only 50p, P. & P. 20p
TRIMMER PACK. 2 twin 50/200pF
ceramic. 2 twin 10/60pF ceramic; 2 min
strip with 4 preset 5/20pF on each; 3 air
spaced preset 30/100pF on ceramic base.
ALL BRAND NEW. 25p the lot. P. & P.
10p

PHOTOCELL equ. OCP71, 13p each.

DELIVERED TO YOUR DOOR, fcwt of
Etectronic Scrap chassis. boards,
etc. No rubbish. FOR ONLY £4.

MODERN TELEPHMONES. Type 706. Two-
tone grey. £3-75 each. Two-tone green
£3-75each Black £3-T5each.P. & P.35p.
Ideai EXTENSION TELEPHONES with
standard GPO type dial. -beli and lsad
coding, £1-75 each, P. & P. 35p.
MANDSETS. Complete with 2 ingerts and
lead. T5p each, P. & P. 37p

DIALS. ONLY 75p each. P. & P. 25p.
HIGH VALUE—PRINTED BOARD PACK.
Hundreds of components, transistors.

etc.—No 2 boards the same. No short
leaded transistor computer boards.
£1-75, post psid

BEEHIVE TRIMMER 3/30 pF. Brand new
Qty 1-8 13p each. P. & P. 15p; 10-99 10p
each,P. & P. 25p: 100999 7p each. P. & P.
free.

HE CRYSTAL DRIVE UNIT. 19In rack
mount. Standard 240V input with superb
crystai oven by Labgear (no crystals) £5
each. Carr. £2,

1.,000pF FEED THAU CAPACITORS. Only
sold In packs of 10, 30p, P. & P. 10p
ALWAYS SOME CHEAP SCOPES AVAIL-
ABLE—or build your own. Send for our
tube list with a S.A.E

PLEASE ADD V.AT. AT 8%
OPEN $a.m. to 6.30 p.m. ANY DAY

CHILTMEAD | 7D

each. P & P. 25p. {Not cased, not cali-

7/9 ARTHUR ROAD, READING, BERKS.

brated.) MULLARD OCP70, 10p each

trear Tech. College) Tel. Reading 582605 65315

GIRO NO. 331 7056. Access accepted.
. W.O. oniy, P & P. 10p on orders below £5
L ount: £10 . £20-15%, {except net items)
Export Or. der enqu ries welcome (VAT free)

- Official Orders ac:emed Trom
Educational & Government Departments
ALL PRICES JINCLUDE VAT AT 89

10E12 $W KIT:
10E12 §W KIT:

SPECIAL RESISTOR KITS (Prices include post & packing)

\

10 of each El12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%,), £3-58 net
10 of each EI12 value, 22 ohms—{M, a totai of 570 (CARBON FILM 5%,), £3-77 net

25E12 {W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 59,), £8-19 net
25E12 4W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FiLM 5%), £8.28 net
SEi2 4W KIT: 5 of each EI2 value,
Due to current world shortages, resistor kits may contain some wattage and value substitutions.

10 ohms—1IM, a total of 305 (METAL FILM 5%), £2.80 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01uF, 0-015uF, 0-022uF, 0-033..F, 0-047uF, 31p. 0-068uF,
O:-1uF, 4§p. 0-15uF, 4;9 0-224:F, Sip. 0-33uF, 8p. 0-47uF, 9p. 068;1.F 12p. 1uF,
I5p. 1'5uF, 23p. 2:2uF, 26p.

MULLARD POLYESTER CAPACITORS €296 SERIES

400V, 0-001uF, 0-0015uF, 0:0022:F, 0-:0033uF, 0-0047uF, lip 0-0068uF, 0-0iuF,
OOIS[JF 0-022uF, 0-033uF, Jip 0.0471:F, 0-068uF, 0-1uF, 43p. 0-15uF, 6ip. 0-22uF,
84p. 0-33uF, t2p. 0-47uF,

160V : OOI[JF 0-15uF, OOZZ[JF Jp 0-047uF, 0-068uF, 3ip. 0-1uF,43p. 0 15uF, Sp.
0-22uF, 53p. 0-33uF, 6ip. 0-47uF, 8ip. 0-68uF, I2p. 1uF, t4p.

MINIATURE CERAMIC PLATE CAPACITORS

50v: (pF) 22,27, 33, 39, 47, 56, 68, 82, 100, 20, 150, 180, 220, 270, 330, 390, 470
560, 680, 820, IK, |K5 ZKI 3K3 4K7 6K8, (uF)OOl 0-015, 0027. 0-033, 0-047,

lip.each 0I 30V, 5p.

POLYSTYRENE CAPACITORS 160V 5%,
150, 220, 330, 470, 680,

{pF) 10, 15, 22, 33, 47, 68,
4700, 6800, 10,000, 4ip.

100,

B. H. COMPONENT FACTORS LTD.

1000, 1500, 2200, 3300,

RESISTORS

CF—High Stab Carbon Film, 5% MF-—High Stab Metal Fllm 5%

W. Type Range 1-99 100-499  500-999 Size mm
+ CF 12-IM 075 060 0 55 4x7-5
i CF 22-2M2 i 075 0-60 055 3-9x10.-5
4 CF  22-1M | 075 0-60 055 5:5x16
3 MF  10-2M7 2 1-54 1-32 11 3x7

+ MF  10-2M2 2 1-43 b21 099 4-2x10-8
| MF  10-10M 3 1-98 1-81 165 6:6x13
2 MF {0-I0M 4 352 308 2-75 8x17'5

For value mixing prices, please refer to our ca(alogue {Price in pence each).
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0:25W Vertical or horizontal 6p each 1K, 2K2,
4K7, 10K, etc. upto IM Q i
SUB-MIN 0-0SW Vertical, 100 Q to 220K Q Sp each.

{P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,

BEDS. Tel.: Leighton Buuardl}lG(S'd Code 05253).

CATALOGUE No. 3, 20p.
Miniature Mullard Electrolytics VEROBOARD 0:1 015 | POTENTIOMETERS . .
1.0uF 63V 6 6BuF 16V 63 24 x5 36p 36p | Carbon Track 5K 2 to 2M Q, log or lin (and IK lin). Single, 161p Dual Gang 46p. Logsingle with
' sﬁp 63V 6 : 6aﬁr 63V ,{: 2§ x 32 33p 25p | switch 26p. Slider Pots. 10K, 100K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p.
2:2uF 63V 6ip  100uF 10V 63p §§:§* ;%" ;2" DIODES PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 6ip  100uF25V ep | 5} X |* o I9b 1IN4001 61p | Din2 Pin 12p | (uF/V): 1/25,2/25, 425, 4.7/10, 5/25, a/zs 10/10, 10/50, 16/25,
4-0uF 40V 6ip  100uF63V 14p | 57 X 5 (pain P 1ob 1IN402 7ip 3 Pin  13p [ 22/63, 25/15 '25/50, 32/25, SOJ.S noouo 100/25, 61p. 50/50, 8p.
4-7uF 63V 6i{p 150uF |6V 6ip 24 x 33° (Plain) T 1eh | IN4003 9p { S Pin 180" 16p | 100/50. Ilp. 250/50, 18p. 500/10. (1p. 500/25, I5p.
6-8uF 63V 61p  ISOuFEIV 13p | £3743% pIan 295 |IN4400 9p | Std. sack  20p | 500/50, |ap 1000/10, ISp. 1000/25, 22p. 1000/50, 40p. 2000/10,
8-0uF 40V 6ip  220uF 6.4V 61p insertion tool 73p 73: IN4005 12p | 2-5mm jack |;p 20p. 1000/100. B8p. 2000/25, I0p. 1000/I00 93p. 2500/25, 38p.
:(()m: {sv 6ip 210[4: 10V 610 | Trmk Cotrer S6p 56p | IN4006 14p e 2500/50, 61p. 5000/25, 65p. 5000/50, £1:08
[04F e3v oiB  ZZOME 1LY 1P | Pins. PRe25 1p 22p [INSI4 Ip sDo?;_ETsm HI-VOLT: 4350, 14p. 8/350, 19p. 100/100,20p. 16/350, 22p.
ISF 16V 61 3304F lev b lBAIOo o3 D B m: 16/450, 23p. 32/350, 33p. 50/250, 20p. 100/250, 30p.
ISuF 63V 6ip  330uF 63V 25p | TRANSISTORS OA5 . 42p | 5Pin 180° |26 | METALLISED PAPER CAPACITORS
J6uE 40V 630 4TOuE 64 9p | ACI27 163p BC212L 120 | SA47 9p | 5ed. Jack  15p | 250V: 0-05uF, O:IuF, 6p. 025, 6p. O-5uF, 73p. |uF, 9p. S00V:
22uF 25V 6ip  470uF 40V 20p | ACI28 22p BC2I3L 120 | OABI Hip |2-5mm Jack 13p | 0025, 005, &p. 01, 6p. 025, Tip. 05, 9p. 1000V: 001,
g%ui ?w g P gggu; ng isp gg:g; Hp EI)%ZJ:L :;D 0A200 8p | Phono 6p | 11p. 0:022, 13p, 0:047,0-1, I5p. 0-22, 23p. 0-47, J4p.

H [ P P =
33uF 16V 6lp |ooo;n= 16V zop 8C109 I3p OC7I 13p wW NEW KIT
ggp: zgx 2 P logoui 25V 250 | BCI48 12p 8ga| ;gp PLEASE NOTE :gR :E ! sAzgs_f_:sE’ SE12 §W Metal Film.
i P 1 500uF 6-4ViSp | BCI149 12p 170 P w

47uF 10V 6ip  1500uF 16V 25p | BCIB2L 12p TIS43  33p OUR NE ELECTRONIC S each value 10Q-IM,
47uF 25V 64p  2200uF 10V 25p | BCIB3L 12p 2N2926 Ilp IS NOW OPEN
47uF 63V 8p  3300uF6 4V 26p | BCIBAL 13p 2N3702 llp total of 305 £3-25

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volc.
Vdc—0-5—1000V in 7 ranges
Vac—2.5-—1000V in 6 ranges
1dc—0-05—500mA in 5 ranges
Resistance—50—IM Q in 4

ranges. Resistance—2K 0 —2M Q in
Accuracy—S % F.S.D. 4 ranges. Accuracy—dc—li—%.
OSCILLA OR—I KHz and ac—4%, of F.5.D.

465KHz (A, M.) at approx. | Volt
Size—160 x 97 x 40mm,

Supplied complete with carrying
case, test leads and battery.

Vdc—0:3—900V in B ranges.
Vac—1:5—750V in 6 ranges.
Idc—0-06—600mA in 5 ranges.
lac—0Q-3—300mA in 4 ranges.

hfe—i06—350in 2 ranges.
Size—115x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.

MULTIMETER U4341
27 Ranges plus Transistor Tester.
16,7000 /Volt. Overioad proteczed.

NEW CAPACITOR KITS
€280 Kit—PC Mounting polyes(er 250V. 5 of each value: 0-01
0:022,0:047,0'1, 0-22uF. 2 of 0-47, |uF. £1.30 ner.

€296 Kit—Tubular polyes(er, 400V. 5 of each value: 0-01,
0-022, 0047, 0°t, 2uF. 2 of 0-47uF. £1.30 net.

Ceramic Kit—square plaquet(e 50V. 5 each value: 22, 33, 47,
100, 220, 330, 470, 1000pF, 2200, 4700pF, O-IuF. £1.30

net.
250V Paper kit—Tubular metal case. 3 of each value: 0-05, 0'1

0-25, 0'S, luF. 90p net.

500V Paper Kit—Tubular metal case. 3 of each value: 0-025,
0-05, 0:1, 0-25, 0-5:F.-90p net.
1000V Paper Kit—Tubular metal case. 3 each value: 0-01,

0-025, 0-05, O 1uF. £1-10 net.

PRICE £8-30 net P. & P. 25p. U4323 | PRICE £11-30 net P. & P. 30p. U434 S-DeC MULTIMETER U435
MULTIMETER U4324 MULTIMETER U4313 S-DeC  £2-14| 32 ranges. High sensitivity. 20,000Q/Volt.
34 Ranges. High sensitivity. 33 ranges. Knife edge with mirror scale. T-DeC £3-92 | Vde—75mV—1i000V in B ranges
20,0000 /Volt. Overload protected. 20,000 0 /Volt. High accuracy. mVdc—75mV ubDeC A" Vde—2-5—1000V in 7 ranges.
Vdc—0-6—1200V in 9 ranges. Vdc—1-5—600V in 9 ranges. £4-30 | |dc—0-001—3.5A in 6 ranges.
Vac—3—900V in B ranges. Vac—|-5—600V in 9 ranges. DeC “'B" lac—0-005—2-5A in 5 ranges.
Ide—0:06—3A in & ranges. 1de—60-120 microamps in 2 “ £7-53 | Resistance—3-300K in 3 ranges
lac—0-3—3A in 5 ranges. Ide—0'6—1500mA in 6 ranges. 20 Capacitance scales 0-0-5uF.
Resistance—250—5SM @ in 5 ranges. lac—0-6—1500mA in 6 ranges. eC €472 K8l acy—de and R—215, of
Accuracy—dc and R—24%, of F.5.D. Resistance—IKQ —{MQ in 4ranges. 3
ac and db—49%, of F.5.D. db scale: 10to + 12db. ANTEX ac and C 4%, of
Size—167 x 98 x 63mm. Accuracy—de—14%, ac—24% () F.
Supplied complete with storage case, Size—115x 215 x 90mm. CCN240 £2.43 | Size— 205x 110 x 84mm
test leads, spare diode, and bntery Complete with steel carrying case, CN240  £2.01 | Complete with steel carrying
PRICE £9-95 net P. & P. 25p test leads, and battery. X25 £2.01 | case, test leads and battery.
: U4324 | PRICE £13-40 net P. & P. 30p. U4313 PRICE £9-45 net P. & P. 25p.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50,60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (§ amp) £9-00
0-5 KVA (24 amp) (MAX) £10-00

| KVA (5amp) (MAX) £1470

2 KVA (10 amp) (MAX) £28-10

3 KVA (15 amp) (MAX) €31-25

4 KVA (20 amp) (MAX) €72:50

37-5 amp (MAX) £102-50

CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp (panel mount) £9-00

L.T. TRANSFORMERS

0,10,17, 18 Volt at 10 amp. £7'90. Post 60p.

0,6, 12 Volt at 20 amp. £9, Post 60p.

0, 12,24 Volt at 10amp. £9°20, Post 60p.

0.6, 12, 17, 18, 20 Volt at 20 amp. £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 £2'64, Post 36p.
150 watt £3°18, Post 36p.
300 watt £6°20. Post 50p.
500 watt £9°20, Post 65p.
1000 watt £12:00, 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 |15 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 13-5 cm. Width 11 cm. Height
13-5 cm. Weight 15 1b.

SPECIAL OFFER PRICE £5. Carr. B0p.

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 tength
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 £2. Post
20p, (Total incl. VAT and Post £2°38),

VENNER TIME SWITCH
TYPE MSQP

200/250 Volt 2-ON/2.OFF every 24
hours at any manually pre-set time. 20
amp. contacts. Fitted diecast case. Tested
and in perfect condition £4'75. Post25p.

COIN MECHANISM (Ex London Transport)

Unit containing, selector mechanism for Ip, 2p and
5p coins. Micro switches, relays, solenoid operated
hopper. 24 voit D.C. Precision built to high stand-
ard. Incredible VALUE at only £2°50, Post 60p.

230/250 VOLT A.C. SOLENOID
Approximately 14lb pull. Size of feet 11X &
Price £1-00, Post |5p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 251b
pull Linch travel. Two X approx. |1bpull § inch travel.
6 x approx. 4oz. pull { inch travel. One 24 volt d.c.,
| heavy duty single make relay. Price £2:50. 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.

INSULATION TESTERS NEW!

Test to I.LE.E. Spec. Rugged metal

construction, suitable for bench or

field work, constant speed clutch.

Size L.Bin, W.4in, H.6in, weight 6!b

1,000V, 1,000 megohms, £34, Post

ggp. 500V, 500 megohms, £28, Post -
p-

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.
£2'75. 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.

March 1975
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STROBE! STROBE!' STROBE'

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6-30. Post 30p.

INDUSTRIAL KIT

ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx.  output of Hy-Lyght. Price £14-:00.

Post S0p.

HY.LYGHT STROBE MK 11l

For use in large rooms, halls and utilises a sifica
tube, printed circuit. Speed adjustable 0.20 fps.
Light output greater than many (so called 4
Joule) strobes. £14. Post SO0p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from |-13 flash per sec.

@ Reactor control circuit producing an intense
white light. ONLY £22. Post 7Sp.

ROBUST, FULLY VENTILATED METAL

CASE, For Hy-Lyght Kitincluding reflector £5.75,

Post 25p.

Sgper Hy-Lyght case including reflector £8, Post

60p.

7-inch POLISHED REFLECTOR
\deally suited for above Strobe kits. Price 55p.
Post 1Sp.

COLOUR W HEEL PROJECTOR
Complete  with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. £20-50.
Post S0p.

6 INCH COLOUR WHEEL :
As used for Disco N
lighting effects, etc. Price £4.50. Post 30p.

81G BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
£16. Post £1. Spare bulb £7. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt. Price £5:50. Post 30p. (4ft to
Personal callers only). 2ft 20 watt, £4-25.
Post 25p. (For use in standard bi-pin. MINL
12in 8 watt, £1:60. Post ISp. %in 6 watt,
£1-30. Post 15p. Complete ballast unit and
holders for 9in and I12in tube, £1-70. Post
25p. (%inand 12in measures approx.)

* U.D.1. SINGLE CHANNEL *

Y 750 WATT MANUAL/AUTO DIMMER %

Y 750W Solid State Fader, with three functions. g
Manual fade: Auto fade-up; Auto fade-down.

* Automatic cycling up and down. Functions *

Y selected with ‘three-position’ rocker switch. %

Y 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

K biending and flashing effecis. PRICE £15. X

% Post 30p. +*

Fedede s dede sk e dededde ek ok dokdok

POWER RHEOSTATS I 1!

Superior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.
10/25/50/100/150/500/ I k/ohm.

25 WATT
£1-70. Post _10p.

50 WATT 1/5/10/25/50/100/250/500 1-Sk/
ohm £2°10. Post [Op.

100 WATT 1/5/10/25/50/100/250/500/ I/ 1-5k/2-5k/
3-5i/5k ohm £3:30. Post 15p

Black Silver, Skirted knob calibrated in Nos.
1-9. 14in. dia. brass bush. Ideal for above 22p each.

TRIACS
GENERAL ELECTRICPOWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SCI46E
10 amp, 500 PIV, £1-00. Post 5p. (Inclusive ofdata and
application sheet.) Suitable Diac 18p.

All prices are subject to

8', VAT. (8pinthe &)
To ail orders add 8% VAT to total
value of goods including carriage
packaging.

SERVICE
TRADING CO.

LED READOUTS

7 series, L/H d.p. one-third high
character. 14 pin D.LL. Available in
RED or GREEN. Price £1-65. Post 10p.
4 for £6. Post paid.

RELAYS

SIEMENS, PLESSEY. Etc,
MINIATURE RELAYS

Col.() | ! 2 3 4
Coil ohms

52 4-8 2¢/o 70p
3\‘/’;}82.1 58 5-9 6cjo 80p
d.c. volts 185 8-12 M 60p*®
&l 230 8 (A0 | e

08 - cfo P
Contracts | 235 | 15-24 | 4cjo 80p
Col. (4) 700 j6-24 | 4M 2B 60p®
Price 700 16-24 4¢clo 80p*
HD = 2,500 géag %é/o HD :89'

- 2,500 -4 P

Heavy duty | 5060 | 40-70 | 2¢lo 60p®

isk ' 85-110 6M 60p®
®Incl. Base All prices incl. P. & P,

OPEN TYPE RELAYS

6 VOLT D.C. | 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 ¢/o 5 amp contacts. 120 ohm coil. 75p. Post 10p.
24 VOLT D.C. 3 c/o 75p. Post 10p.

2 HD c'o 700 ohm coil. 75p. Post {0p.
4 clo 300 ohm coil. 85p. Post 10p.

100 VOLT A.C. 2 cfo sealed type,
75p. Post 10p.

ENCLOSED TYPE RELAYS

24 VOLT A.C. 3 h.d. c/o. 65p. Post 10p. Base I5p.
14 VOLT A.C. Mfg. by ITT.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.

130/240 VOLT A.C, RELAY. Mfg. by Arrow 2 h.d.
IS amp c/o contacts. Amp connectors. Price £1.
Post 10p.

220/240 VOLT A.C. RELAY

3 ¢/o 5 amp contacts. Sealed. £1-25. Post 10p.

I 1-pin base ISp extra.

CLARE-ELLIOTT TYPE RP7641 G8

Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.
110Y. 2 c/fo. 20 amp contacts. £1-25, 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 £4°50. Post 10p.

(Min.order 10). As above less roller/

leaver) 20 for £2.  Post 10p. (Min, order 20).

Qitto press to make, 20 for £1°50. Post 10p.

Ditto press to break, 20 for £1.50. Post 10p.
230/246 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price £1. Post |0p.

amp. (Type 2) 18 r.p.m. torque 20

Ib. in Reversible 1/80th 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
115v A.C. Supplied complete with transformer for
230/240v A.C, input.

Price, either type £6°25. Post SOp or less trans-
former £3°75, Post 40p.

‘FRACMO’ 240 VOLT A.C.

octal base

BODINE TYPE N.C.I.
GEARED MOTOR

(Type J) 71 r.p.m, torque 101b. in.
Reversible 1/70th h.p. cycle 0-38

50 cycle SINGLE PHASE
GEARED MOTOR
33 r.p.m. 30 tb. ins. Reversible.
Fitted with mounting feet. o

Brand New. £14. Post 60p. (Total price incl. VAT
€15°77).

230V FAN ASSEMBLY

Continuously rated, removable

aluminium blades. Price £l.

Post 20p.

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd. -

Heavy Duty continuously rated,

smooth running, 230/240V a.c.

motor. Size: % l4em (case

only). OAL 15cm. Aperture

6 x 6cm. £6-50, Post 50p.

230,240 VOLT A.C. EXTRACTOR

FAN KIT

Comprising of impeller, continuously

rated motor, motor housing and fix-

ings as illustrated. Price £1°75. Post
25p. (Totalincl. VAT and Post £2°16).

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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“SLO-SYN"' 3-LEAD
SYNCHRONOUS STEPPING
MOTOR Type S$S15. Thes

fine motors are
easily reversed,
starting 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 hoiding
torque of 3000z/In with 35V at 0-35A through winding.
For a.c. (synchronous) operation at 120r.. 50Hz. Speed
60r.p.m. at 60Hz. 72r.p.m. STEPPING. Holding torque
at 50 steps per second—100 oz/in. 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 slmple R.C. circuits Dimensions dla. 4in
body length 4}in. spindle length 2}in X &in dia
Welght 6¢lb. BRAND NEW in maker's packing Offered
at less than half maker’s price.

OUR PRICE ONLY £15. P. & P 1

SPECIAL OFFER
LIGHT DEPENDENT
RESISTORS

Matched pairs Pioneer Type 174 similar to OPR 12. Resis-
tance 1k to 4kN. Dia. }in with yin tlanges

£1:50 for two pair {minimum) 10 or more palrs 50p
per paifincl. P. & P

1

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet

A magnetically activated switch. vacuum sealed
in a glass enveiope. Sliver contacts, normally
closed. Rated 3A at 120V, 1{A at 240V. Size
(approx.} 1%In long x }in dia. Ideal for burglar
alarms. security systems. etc.. and wherever
non-mechanical switching is required. 10 for
£2:10; P. & P. 15p. 50 for £8-80; 100 for £15-50.
FREE P. & P. over 10

MAINS =
SOLENOID

This little  unit  gives

vertical it of approx|-

mately 1in through hinged
elbow’ . Bracket Incor-
porates 2 fixing screws. Length of arm. 24in 240V a.c
Pull at coil is approximately 1ib. £1. FREE P. & P. Special

MAGNETIC DEVICES SOLENOID

240V a.c. 50 P.C. rated 18Ib pull, 1}in travel push or puil.
Shackle both ands, length overail 4in plus 3in travel arm
x 24in x 3}in high

Brand new £5-25 plus 60p P. & P. or ex-equipment £3
plus 60p P. & P

CARTER ELECTRIC

Similar to above with alloy gear case. 60r.p.m. This item
is ex-equipment but perfect. £1-95. P & P. 30p

SHADED POLE MAINS MOTOR

A quelity shaded pole motor. Open frame. 3in high x
2yin x 2in. Spindle Tin x 4in, 1,420r.p.m £1-95. P. & P. 20p.

SOLENOIDS
by WESTOOL

240 a.c. type, MMé
3Ib putl. 2}in x tin

AMPEX 7-5V D.C. MOTOR
('r An ultra precision tape motor
s 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
suppression, lin dia 1in
spindle motor 3in dia. x 1fin.
Original cost £16-50. OUR PRICE
£4-25. P. & P. 25p. Ouantity
available. Mu-metal enclosure
available 75p each. FREE P. & P

13in. Travel tin 90p
each. P. & P. 10p
240 a.c. type MM4. 2ib pull,
14in x 13in x lin. Travel }in
70p each. P. & P. 10p. Quantity
discounts: 10-50 10%. 50 up-
wards 25%

quote for quantities.
TN
-.'é 4
C

““LABGEAR ELIMINAC”

P.8.U. 200-250V. 40/60Hz. Aiternative outputs fully varlable
(variac Incorporated) Output 1. 12V at 5A d.c. fuily
smoothed. Qutput 2, 12V at 8A d.c. with ripple content
Output 3, 20V at 10A a.c. 2fin x 2}in fiush 0-20V d.c
m/c motor. In attractive grey hammer finish case. in maker's
carton. £27-50. Carr. & Pkg. £1-50

OPEN FRAME
shaded pole
GEARED MOTORS

{Durai gear cass) 240 a.c.

FAN/BLOWER

Precision bullt in Germany.
Dynamically balanced
mains unit (200/240) con-
tinuous rated, reversible
60mA on run. Size: 5}in dia.
X 2iin deep. Back plate is
tapped for 4 fixing screws
(supplied). Well under
maker's price at £3 plus
WpP. &P

28r.p.m. NEW HIGH TOR-
QUE. approx. overall size
34in % 3tin x 2}in
spindle }in dia. as lilustrated, £2-70 plus 30p P. & P
110r.p.m. with pressed steel gear case (similar to above but
slightly smalier). £2-70 plus 30p P. & P

ALL PRICES INCLUDE VAT

Whilst we weicome official orders from established
companies and Educational Departments. it Is no longer
practical to invoice goods under £5. Therefore. please
remit cash with orders below this amount

ELECTRO-TECH cowronents 1o,

315/317 EDGWARE ROAD
LONDON, w.2
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-1-Y enthusiast. With
the extreme flexibility
allowed in design. you
can build an organ to
your requirements, which
will compare with an organ commercially built

o000 T

¢

1 @
o0

000

<> \(\\

il

9988

-

costing double the price.

hecome 3

* Portable organ with 4 octave keyboard, £145-29. % Console organ
with 5 octave keyboard, £250-93. % Console organ with 2 x 4 octave
keyboards and 13 note pedal board, £470-65. * 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. £960. * W/W
Son:)nd Synthesiser Kit, £130. * W/W Touch Sensitive Electronic Piano.
£100.

a RADIO-AMATEUR!

learn how to become a radio-amateur

- — 5 - i, F - x in contact with the whole world. We give
components can be purchased separately. i.e.. semiconductor A . N
devices. M.0O.S. master oscillators, coils, keyboards. pedal boards. 2 skilled preparation for the G.P.0. licence

S R N NN SR S D SN S SEE RS SN AER N SR S
I f'ee ! Brochure, without obligation to:

=BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
Dept. EB35, P.0. BOX 156, JERSEY

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); | NAME: .
40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01-249 ADDRESS -
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.

BLOCK CAPS please l
SIS WIS SRS NN SN GER ans S NV SN SEE SWE SN SRS Mm NNV GUS SN GBe
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Marshall

A. Marshall (London) Ltd. Dept. PE

42 Cricklewood Broadway London NW2 3DH Telephone 01-452 0161:2 Telex 21492
& 85 West Regent Street Glasgow G2 2QD Telephone 041-332 4133

Everything you need i
New 1975 Catalogue

available now price 25p
(100 pages of prices and data)

Callin and see us 9-5.30 Mon-Fri
9-5.00 Sat
Trade and export enquiries welcome

Popular Semiconductors

2N456  0-80 |2N2907  0-22 [2N4061 011 |AD1S0
2N456A 0-85 |2N2907A 0-24 |2N4062 0-11 | AD161
2N457A  1-20 [2N2924  0-14 |2N4126  0-20 | AD162
2N490  3-16 [2N2925  0-17 |2N4289 0-34 {AD1611
2N491  3-58 [2N2926 2N4919  0-84 | AD162}
2N492  3.99 | Green 0-12 |2N4920 0-99 |AF109R
2N493  4-20 | Yellow 0-11 [2N4921 0-73 |AF115
2N696  0-22 | Orange0-11 |2N4g22 0-84 |AF116
2N697  0-16 |2N3053  0-25 [2N4923 0-83 [AF117
2N698  0-40 [2N3054 0-60 [2NS5172  0-12 [AF118
2N699 0-45 [2N3055  0-75 [2NS174  0-22 |AF124
2N706  0-14 |2N3390 0-26 |2NS175  0-26 [AF125
2N706A 0-18 |2N3391 0-23 [2N5176  0:32 |AF126
2N708  0-17 [2N3391A 0-298 [2N5190 0-92 |AF127
2N709  0-42 [2N3392 0-13 [2N5191  0-95 1AF139
2N711  0-50 [2N3393  0-13 |2N5192  1-24 |AF170
2NT18. 0.23 |2N3394 013 |2N5195 1-46 |AF172
2N718A .28 |2N3402 018 12N5245 0-43 (AF178
2N720  0-50 [2N3403 0-19 [2NS5457 0-49 |AF179
2N721  0-55 [2N3440 0-59 [2N5458 0-46 |AF180
2N914  0-22 |2N3441  0-59 |2N5459 0-49 |AF186
2N916  0-28 |2N3442  1-69 [40361 0-48 [ AF200
2Ng18  0-32 [2N3414  0-20 140362 0-50 | AF239
2N929  0-30 {2N3415  0-21 (40363 0-88 AF240
2N1302 0-19 |2N3416  0-34 |40389 0-46 1AF279
2N1303  0-19 |2N3417 0-24 |40394  0-56 (AF280
2N1304  0-24 12N3638  0-15 | 40395 0-65 | AL102
2N1305 (.24 [2N363BA 0-15 | 40406 0-44 [AL103
2N1306  0-31 [2N3639  0-27 (40407 0-33 (BC107
2N1307 0-22 |2N3641 0-17 |40498  0-50 1BC108
2N1308 0-40 |2N3702 0-12 {40409 0-52 |BC109
2N1309 0-36 |2N3703  0-13 |40410 0-52 1pC113
2N1671  1.44 |2N3704 0-14 |40411 2:00 |BC115
2N1671A .54 |2N3705 0-12 [40414 3-55 |pC116
2N1671B 1.72 |2N3706 012 |40430 0-85 18C116A
2N1671C 4-32 [2N3707 0-13 |40583  0-23 |pCl17
2N1711  0-45 |2N3708 0-10 {40601 0-67 |gC118
2N1907 5.50 |2N3709 0-11 | 40602 0-46 |BC119
2N2102  0-50 [2N3710 0-12 (40603  0-53 1RC121
2N2147 .78 |2N3711  0-11 {40604 0-56 1BC125
2N2148  0-94 {2N3712 0-96 |40636 1-10 |BC126
2N2160 (.90 [2N3713 1-20 |40669 1 BC132
2N2192  0-40 2N3714 1-33 140673 0-73 |pC134
2N2192A .40 |2N3715 1-50 |AC107  0-51 | BC135
2N2193  0-58 [2N3716 1-80 |AC113  0-16 |BC136
2N2193A 0-61 |2N3771 2-20 |AC117  0-20 |BC137
2N2194  0-73 [2N3772 1-80 [AC126  0-20 1BC138
2N2194A g-30 |2N3773 3-20 |[AC127  0-20 |BC140
2N2218A .22 |2N3789 2-06 |AC128  0-20 |BC141
2N2219  0-24 [2N3790 2-40 |ACI5IV  0-25 1BC142
2N2219A 0-26 {2N3791 2-35 |AC152v  0-17 1BC143
2N2220 0-25 |2N3792 2-69 |AC153  0-25 1BC145
2N2221  0.18 [2N3794 0-24 |ACI53K 0-33 |BC147
2N2221A 0-21 {2N3819  0-37 [AC1S4  0-20 [BC148
2N2222  0-20 |2N3820 0-64 |[AC176  0-23 |BC14g
2N222A  0-25 |[2N3823 0-78 |AC176K 0-33 |BC153
2N2368 0-25 |2nN3900 0-28 |AC187K 0-21 |BC154
2N2369  0-37 |2N3901 0-32 |AC188K 0-34 igC157
2N2369A 0-41 |2N3903 0-24 (ACY18 024 |BC158
2N2646  0-55 |2N3904 ©0-27 |ACY19  0-27 1BC159
2N2647  1-12 |2N3905 0-24 [ACY20 0-22 |BC160
2N2904  0-22 [2N3906 0-27 |ACY21 0-26 |BC167B
2N2904A (-24 |2N4036 0-63 |ACY28  0-20 |BC168B
2N2905 0-24 |2N4037 0-42 [ACY30 0-58 [BC168C
2N2905A 0-26 |2N4058 0-16 |AD142  0-59 §pBC1698
2N2906  0-19 |2N4059 0-09 |AD143 0-60 | BC169C
2N2906A 0-21 [2N4060 011 IAD149  1:20 | orpn,
Integrated Circults—TTL Reductions!
SN7400 0-16 | SN7409 0-33[ SN7430 0-18 | SN7450
SN7401 0-16 [ SN7410 0-18| SN7432 0-45 | SN7451
SN7401AN SN7411  0-25| SN7437 0-35 | SN7453
.38 [ SN7412 0-28 | SN7438  0-35 [ SN7454
SN7402 0-16 | SN7413  0-5C| SN7440 0-18 | SN7460
SN7403 0-18 | SN7416 0-45 | SN7441 0-85 | SN7470
SN7404 0-24 |SN7417 0-30 | SN7442 0-85 | SN7472
SN7405 0-24 | SN7420 0-20 [ SN7445 159 | SN7473
SN7406 0-45 | SN7423 0-37 | SN7446 2:00 | SN7474
SN7407 0-45 | SN7425 0-37 | SN7447  1-30 | SN7475
SN7408 0-25 | SN7427 0-45 | SN7448 1-50 | SN7476

Dlodes and Rectlfiers

15 15p 17p 20p 22p 25p 27p 30p 0-16 diameter 31p
3 15p 17p 20p 22p 25p *7p 30p 020 diameter 33p
10 —_ 35p 40p 47p S6p — —  DL707£2-350r 4 for £8
35 B4p 92p 1-18 2:15 2-52 3-65 4-20 Minitron £1-55

Cathode Stud Only IN3766 (35A 800pv) £3-65

IN34A  10p |BA102 BA145 17p |BY237 12¢p

IN914 BA110 BA154 12p |BYZ10 35p
BA115 BY100 15p [BYZ11 32p
BA141 BY126 15p 30p
BA142 BY127 174p

BA100 BA144 8Y140 £1
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OPTO & LED's
PIV 50 100 200 400 600 800 1000 Red. green and ysllow

A 1000pv) £4-20
¥

BD13S
BD136
BD137
BD138
BD133
BD140
BDY20
BF115
BF116
BF117
BF 119
BF121
BF123
BF125
BF152
BF153
BF 154
BF 158
BF 159
BF 160
BF161
BF163
BF 166
BF167
BF173

-20 |BF177
<18 |BF178

BF179

-36 |BF180
<34 |BF181

BF182

-54 (BF183

BF184

-10 |BF185
<12 |BF194
-12 |BF195
-09 |BF196

BF197

‘10 |BF198
.10 |BF199

BF200

SN7495

SN7496

SN74100
SN74107
SN74113
SN74119
SN74121
SN74122
SN74123
SN74141
SN74145
SN74150

coocBO0O040000®O
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0-62 |MJE2955 PW TELETENNIS KIT
0-50 1-12 As featured on BBC Natlonwide and in the
9:49 |MJE30SS e 2 O o modry your TV o Tust
0-23 0-68 plugs in 1o aerlal socket
0-23 |MP8111 0-32 Parts list as follows A Aesmstor Pack €1
0-21 (Mpg112 0-40 P& P 205, %Polu.nllo;snol:r(;'l‘gkpnt-z;
0-18 |MP8113  0-47 :ﬁo‘ D szgpmlfongszx‘o‘ro;.c‘:tu~sn P &P
0-75 IMPF102 0-39 20p. E IC Sockets t4 P& P. 20p. F Trans-
0-48 \MPSAQS 0-25 formur £1:15 P & P. 25p. G PCB g £7-50
2-00 |MPSAQ6 0-26 P 8 P 200. H Switchet tsop s s
2:25 |MPSAS55 0-26 1 UHF Modular Kit £7-50 P
63 Ivipsase o.27 [ Seecl, i, e 1, Y
0-55 INE5SSSV 070 £23-50 P, & P. 30p. Assembly nstruchions
0-65 (NES60 4.48 whh comptete kit or 75p on request
0-43 |NESE1  4-
1-80 INESE5A 4-
870 |0C23 1
2-11 (OC28 076
: gg 0C35 D-gg P.C. Marker Pen Dalo 33PC
oca2 G- Price 87
¢-51 |oc45  0-32 Zeners ¢ongz 7V-43V 11p. 1W 3-3V-120V
¢-51 10C71 0-20 7p.
9:51locr2 025 IC Sockets 8 DIL 16p. 14 DIL 17p. 16 DIL 20p.
1.07 883; °'§f Liquid Crystals—€13
0- Ex-slock S.A.E. for delaills of CMOS battery
0-51 |ORP12 55
2.66 |R53 3'” operated ciock kit using LCD's
1.02 |RL54 0-15 Scorplo Car Ignition Kit—g£11-50-
266 [SC35D 1-68 VAT
2:96 |SC36D 1-46 IMF440V £1-10.
0-51 |sC40D 1-89 BSTB0246 £1-05. Transformer £2-75.
1-90 [SC41D  1-32 Minitron £1-56.
1-56 (SC450 1-89 DL707 £2-25 or 4 for £8.
2-34 ISC4S5D  1-96
3-79 |SC50D  2-60
z:: SCS1D  2-39
2-11 [SLa14A  1-80
b e A Resistors Tant Beads
0-90 [TAA263 1-00 W Tol Price Value Price
0-90 [TAA350 2-10
0-48 |[TAA621 2-03 t 5% 1p 0-1/35 14p
i-g: TAAB61B 5 3 5%  14p 0-22/35 14p
o 1-32
0-75 (TAD10c 1-50 M ¢ 5% 2p 047735 14p
Filter 0-70 1 10% 24p 2-235 14p
0-48 |[TBA271 0-64 a
0-38 |TBAG41B 2 1o 6 RS A
0-40 2.25 4 5% 1 10/16V 18p
0-90 {TBABOO 1-50 5 5% 9p 47/6- 3V 20p
TBAB10 1-50
0-40 [TIL209  0-30 10 5%  10p 100/3V 200
0-40 [TIP29A  0-
0-38 [TIP30A O
1-00 [TIP31A O
iR 32A N %% Veroboard
0-60 [TIP33A  1-
0.73 [TIP32A  1.51 Copper Plain
2. Trggsﬁ 2-03 0.1 0-15 01015
TIP36A 37 2.5 x 33in p e — p
1.26 [TIPATA  0-79 5.5 x 5in 405 40: Z yep
.92 [TIP42A  0-90 33 x 33in w0p d2h e =
MRt ERE I e
0-90 |2ZTX300 0-13 31 x 17in £1-61 £1.26 £1-00 92p
1-14 |2ZTX302 0-20 x 36 30 30
0-98 [2TX500 0-15 Pins o0 116 e
1-38 [ZTX502 0-18
0-45 [ZTX830 0-21 Trade and Retall suppiled.

Potentiometers o
10| SN74175 1-29 i rL Single Doubie
09| SN74176 1-44 Linear or Log 920 "
66| SN64180 1-44 Rotary Pots op p
55 | SN74181 5-18 Rotary Switched 3op —_
-09 | SN74190 1-95 Sliders 50p 80p
= gz;:}g; 48 Full range of capacitors
58| SN74193 2-30 stocked. See catalogue for
0% | SN74196 1-58 detalis
O D, S Presets—Horizontal or Vertical
80 | SN7410G 2-88 01w 8p 0-25W “op

Bridge Rectiflers Construction Kits
Plastic

7p

2A 4A 6A AV7 Aerial Amps £2-04
0-32 0-60 0-62 UHS70 Transmitter £2:79

MUE? Receiver for above £3-22
EW18 Electronics dice £6-53
EX20 Etectronlc Dice + Sensor £7-79
Maii Order

VAT All prices exclusive P. & P. 20p

TRY OUR NEW GLASGOW
SHOP
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DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO-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

inc. 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 o
£25 p
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. 25p pe he. VAT
Less Lamp
Plus 25p P. & P.
each

Dept H.T. - Standish Street - Burnl'ey - Lancs

SC00P!! CALCULATOR IC.

advanced functions such as roots, sines. logs. etc.
TO
ALSO AVAILABLE AT SPECIAL PRICES FOR PURCHASERS OF THE XE202 THURLBY ELECTRONICS, ]
CHIP: B ’\x\ Church Farm House,
W Church End, FOR WHICH | ENCLOSE CASH/CHEQUE /PO FOR
Specially designed display driving Interface chip at £0.75 il il Over,
].I - Cambs. C84 SNH C———_INCLUDING VAT & POSTAGE
NAME
8 diglt magnified LED display st £3.95 ADDRESS,

THURLBY

ELECTRONICS

+VAT
XE 202 FULL 4 FUNCTION + CONSTANT CALCULATOR CHIP £295 b

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 i \ A
ALGEBRAIC LOGIC DATA ENTRY AR )

KEYED CONSTANT ON ALL FOUR FUNCTIONS m——

TRAILING ZERO SUPPRESSION T

DIRECT SEGMENT DRIVE

ENORMOUS EXPONENT RANGE : 10720 to 10*+79 7
SINGLE ‘STROBE' LINE FOR SIMPLE KEYBOARD CONSTRUCTION

By the addition of a display and a few discrete components you can construct ‘F:“"':"°l";y back guarantee.
a powerful machine capable of handling advanced calculations Pl“ w 'd:"’:" Postage and packing 20p per order.
The XE202 is suppiied with full circuit diagrams and wiring details covering ease add 8% VAT to total order value.

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 PLEASE SUPPLY

260
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ALL MAIL ORDER BY
RETURN. C.0.D. SERVICE
WELCOME

VAT
Unless otherwise stated all prices
are EXCLUSIVE of VAT. Please
add 8% to all orders. Carriege:
[ ] [ ] orders under £5 plus 20p. Over £5
oost free.

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

% * SPECIAL OFFERS % %

MINIATURE MAINS TRANSFORMER. PRI
240V SEC, 12V 100MA Manut.: Hinchley.
Size: 36 x 45 x 4)mm F.C. 53mm.

Price 1—65p. 100—60p ea. 1,000—50p ea.
10,000—40p oa.

3 CORE PVC INSULATED MAINS CABLE,
GREY ML6650, 3 x 7/0-2mm. Price 100m—
£4-50, 1,000m—€35. 10,000m—g£330.

0-47mfd. S0V MYLAR FILM CAPACITOR.
Size 1in x 0-35in x 0-65in P.C. Mount. Price
100—4p ea. 1.000—3p ea.

240V A.C. SOLENOID. Reversible operation:

twin coil. Size approx 2}tn x 1in x 1}in
90p ea.

30 unmarked OC71 transistors £1-00
25 Unmarked 250mW Zenerdiode, 4:7V,

5-1v, 6-2V, 7-5V. 9-1V. 10V. Measured

and tested £1-00
Please state voltage required

50 GE Diode OA47 equivalent £1-00

TRANSFORMER: DOUGLAS PRI, 0, 115, 200,
220, 240 SEC 25-0-25-0-6V, 24A, £4-50 + 50p

p.p-

TRANSFORMER )
PRI, 0, 115. 160, 205, 225, 245. SEC. 35-0-
35, 1-2A £4-50 + 50p p.p-

MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)

Type 092 08-2-2p
801 0:-8-2:2p Price t0p ea.
991 0-5-1-3p

QUANTITY DISCOUNTS PLEASE TELEPHONE

1,000pF Feedthrough capacitor Sp ea.
Miniature tubular P.C. trimmers

3-5-13pF

6-30pF 10p

4p c/o Varley 7000 relay 50p n:

METAL BOXES

ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 2%in 53in 1}in S5p
ABS 4in 4in 1}in s5p
AB9 4in 24in 1#in 55p
AB10 4in 5}in 1}in S5p
AB11 4in 2¢in 2in 65p
AB12 3in 2in 1in §0p
AB13 6in 4in 2in 7p
AB14 7in 5in 24in 0p
AB15 8in 6in 3in £1-16
AB16  10in 7in 3in £1-32
AB17  10in 4fin 3in £1-10
AB18  12in 5in 3in £1-32
AB19  12in 8in 3in £1-80

ALUMINIUM BOXES WITH SLOPING TOP

PANEL—IDEAL FOR PRE-AMPS, ETC.,
USING SLIDER CONTROLS

AB20 8in Long 9in Wide 3iin High at

back £2-20

2in High at front 6in Slope to front

with P.K. Screws
AB21 As above but 10in long
AB22 As above but 12in long

£2-40
£2-60

TIP42B i S.C.R.s TRIACS
SEMICON DUCTORS TIP29C ::: gmgggs f;g CRS1/05 40p TXL228B 8A 400V 85p
TIPC  72p | 2N3053  25p | CRSW10 56p SC40D £1.40
AC107 35p | BCY3®  65p | MPF104 TIP3IC  #80p | 2N3054  #5p | CRS1/20 60p | SC40E £1.65
AC125 25p | BCY3® £1.00 | (2N5458) 35 | TIP32C £1-00 | 2N3055  S0p [ CRS14C 65p SC45D £1-70
AC126 25p | BCYSS  €1-50 | MPF105 TIP3C £1-20 | 2N3232  70p | CRSWE0 90p SC45E £2.10
AC127 21p | BCY70 22p | {2N5459) 40p | TIP34C  E£1-80 [ 2N3525 95p CRS3/10 62p SC50D £2-42
AC128 25p | BCYTY 2p | OA47 1Wp | TIP3BC £3-00 [ 2N3643  30p CRS3/20 62p SCS0E £2.70
AC176 25p | BCYT2 22p | OA7C 10p | TIP36C £3-75 | 2N3702 14p CRSY40 90p DIAC 25
AC188 0p | BD121 75 | OA7T9 10p | TIP4IC 80p | 2N3703 12p CRS7/400 £1-00 P
ACYY7  25p | BD123 75p | OA81 W0p | TIP42C £1-00 | 2N3704  12p | CRS16/100 85p
ACY18 0p | BD124 65p | 0AS0 10p | TIS50 40p | 2N3TC5 12p CRS16/200 90p
ACYy  30p | BD131 40p | OAst 10p | 2TX107  15p | 2N3706  12p | CRS16/600  £1-60
ACY20 2p | BD132 50p | OA200 Wp | zTx300  15p | 2N3707  12p { C106B 45p LINEAR 1.C.3
ACY21 p | BD153 75p | OA202 10p | ZTX500 16p | 2N3708  12p [ C106D 70p LM309K 5V 1A
AD140 80p | BDISE 75p | OA210 3%p | zTx501  20p | 2N3708 12p 40669 90p Voltage Reg  £2-10
AD142 50p | BOY11  £1-40 | OA211 35p | ZTX504 S0p | eN3TTY  £1-70 TIC44 35p LM723C 2 371V
AD149 §0p | BDY17 £1-60 | OC16 80p | ZTx531 30p | 2N3772  £2:00 IN4444 £1-90 150mA Voltage
AD161 4p | BOY19  £1.95 | OC19 85p [ ZTX550  25p | 2N3773 €250 | BTI0/500A 90p Reg. £
AD162 wp | BOYZL t1-40 | OC22 55p | IN65S 8p | an3s19  3sp MFCA000 250mwW
AF114 2%p | BF152 20p | OC26 65p | IN914 op | 2N3320  SSp Avdio 5p
AF115 25p |, BF194 1p | OC28 80p | IN916 8p | 2N3866  85p BRIDGE TBAB0O 5 Watt
AF115 25p | BF195 15p | OC35 60p | IN4OOY Bp | 2N3304 2% RECTIFIERS Autho S50
AF117 25p | BF136 15p | OC36 65p | IN4002 9p | 2N3905  25p | WO2 1A 200V 38p
AF118 60p | BF197 20p | OC42 40p | IN4003 9p | 2N4058  12p | BY164 1-4A 709C Op Amp D I L/
ASZ21 60p | BF200 30p | OC44 20p | IN4004 10p | 2N4058  12p 200V 57p T0%9 45
ASY28  30p | BF224)  30p | OC45 25p | IN4005 12p | 2N4060  12p | MDAS52/2 6A 741C Op Amp 8/14
BA102 33p |.BFX28 30p | OC70 15p | IN40OE 14p | 2N4061 12p 100V 80p D.I.L./TO% 35p
BA112 50p | BFX34 e | OCN 12p | IN40O7 16p | 2N4126 17p _ 748C Op Amp
BA14  16p | geygs  3gp | 9C72 20p | IN4148 Tp | 2N4286  15p ZENER DIODES D.IL. 5p
BA156 15 | grxgs  3o0p | 9C7% 25p | 2N696 25p | 2N4287  15p | BZY88 Series 400mW 747C Dual OP
BC107 12p | gryas 30p 0cC76 25p | 2NB97 20p | 2N4288 15p 3-3V-33V, 5% 11p Amp £1-20
8C108 12p | geyqg 35p | OC77 40p | 2N688 25p | 2N4289 15p 1.5W range 25p ZN414 Radio | C £1-25
BC109 14p ocs! 25p | 2N708 12p | 2N4290 15p 10W range 45,
BFY44 50p 9 P TAD108 Radio I.C
BC113 150 | BEYs0 5p oces 25p | 2NTO06A 15p | 2Nd444  £1-90 N : e
BCI15 159 | geygy  gsp | OG% 25p | aN708  15p | 2N4871  35p L inc. Filter  £1-90
BC116 18p | gpyso p QC139 30p | 2N930 20p [ 24903 £1-10 TIL209 p CA3014 E£1-55
BC117 2p | grys;  asp | QG170 2 | aN1132  2%p | ONSOBS €110 | ipsgs2 28p CA3018 £1-00
VC18 120 | gryey  gsp | QG171 Mp | aN1302  tep [ NSIST - 9%p | MA2082R 20p | CA3028 £1-20
BC14T 1o [ gowss  esp | OG200 0P | aN1303  t6p | 2NS194  g1-10 CA3036 £1-00
BC1E 11 | powes  gop | QG2 80P | N1304  25p | 40360 50p CA046 95p
BC149 12p 0C202 750 | 2N1305 25p | 40261 50p L.D.R. CA3048 £2.35
BC153 15p | BY127 20p [ TIP29A  45p | oN1a06  25p | 40362 stp | ORP12 60p CANTS £1-60
BC1S7  14p | BY134 6% | TP ssp | aN1307  28p | 40669 90p A0 s
BC156 15p | 15100 15p | TIP3IA  S7p | 2N1308  25p | 40673 70p ) e o
BC169 15p | 15103 15p | TIP32A 69p | 2N1309 2%p | Ds1s1 et1-00 NES5S5 Timer  80p C1310P
BC182  12p mi;g :g: pPgﬂA ggg 2N1613  25p | Microwave M £2-80
BC183 12 IPMA  £1 D
BCine TP | wumor 025 | TIPA  ©2.20 | gy D TO3 VOLTAGE REGULATORS
BC186 26p | MJ2801  £1-95 [ TIP36A  £3:-50 | 2N2160 65p L005 5V 650mA
BC212 14p | MJE340  SOp [ TIPATA  70p | oN2217 25 L036 12v ioom Ry,
B8C212L t6p | MJE3?0 750 | TIP42A 85p | an221s #p L037 15V 450mA £1-60 eac
B8C213 p mjsgs :g: TIP29B  S54p | 2N2219 2%
BC214 14p TIP30B  60p | 2N222 20
BC301 25p | MJE2655 £1-20 | Tip3ip 55: 2N2222A 25: VER 0 B OA RD
BC302 26p | MJE30SS 75 | Tip32B 77 | 2N2306 o0 01 .15
BC303 a0p | MM1613  4sp | TIP33B  £1-08 | oN2477  30p 24 x 34 320 23p
BCY30  40p | MM1712  60p | TIP34B  £1-62 | 2N2640  50p 2 x5 5p 35p
BCY31 §5p | MPF102  45p | TIP35B  £2-71 | 2N2846  £1-50 34 x 3% 5p 35p
BCY32 95p | MPF103 TIP36B  £3-50 | 2N2904 25p 33 x5 40p 41p
B8CY3 60p | (2N5457)  35p | TIP41B 70p | 2N2906 25p 17 x 24 £1-05 79p
QTY DISCOUNTS 12 + 10%, 25 + 15%, 100 ~ 20% Bog o Gl
PIN INS. TOOL 72p ;Zp
SP.F. CUTTER 52p 2p
DIGITAL INTEGRATED CIRCUITS sve s | v s | o oS ur 4
s w|sea wswn o |SUO O SUUE B | MENG B B
SN7401 18p | SN7430  20p | SN7474  Mp [ SN74119 £1-90 | SN74175 £1.35 | 500 PINS DS £1-20 £1-20
SN7402  20p | 5N7432  42p | SN74T5  S5p | SN74121  65p | SN74176 £1-60
SN7403  20p | SN7433  70p | SN7476  45p | SN74122 £1-35 | gN74177 e1-60
SN7404  20p | SN7437  S0p | SN7480  80p | SN74123 £2-00 | gn7ge80 £1.55
253282 Tp | SN74®  Slp | SNT4ED €125 | SNT4TAT £1-00 | Sn7ate) 500 ALSO STOCKED
SN7407 u: gm::“]”‘ ;g: g:;:gg “'.z% g:;ﬂ;g g;g SN74182 £2-00 Electrolytic Capacitors Mullard, Sprague.
SN7408  20p | SN7es2  75p | SN7484  90p | SN74151 £1.10 SN?:U £2-45 Lorlin etc. Polyester. Polystyrene. Silver Mica
SNM08  40p | SNTA3 £1-00 | SNT4B6 45 | SNTA1S3 £1.35 | Snpeioc ca.ey | Capacitors. etc. Resistors jW-10Watt
SN7410  18p {-SN7445 £1.70 | SN7490  75p | SN74154 £2-00 | SN74191 £1.95 Potentiometers, carbon. wirewound, Preset,
SN7411 23p | SN7446 £2-00 | SN7491ANEYI-00 | SN74155 £1.55 SN74192 £2-00 Rectilinear muititurn Antex Soldering Irons.
SN7412 22p | SN7447  £1-50 | SN7492 75p | SN74156 £1-55 | gN74193 £2-00 switches, rotary, slide, toggle. etc. Cable.
SN7413  40p | SN7448 €175 | SN7493  75p | SN74157 £1-80 | SN74194 g£2.50 | Vveroboard.
SN7416  30p | SN7450  20p | SN7494  80p | SN74160 £1-60 | SN74195 £1.85
ST ISNust mp | SNuss st | SNTAleT €180 | SNTares €150
SN47! 20p -00 [ SN74162 £1-60 .
SN7422  38p | SN7454  20p | SN7497  £2-25 | SN74163 £3-40 22;:1:; 5;33 Potentiometers
SN7423 3p | SN7460 20p | SN74100 £2:00 | SN74164 £2:75 | SN74199 £2-60 Linear or Log Singie Doubie
SN7425  38p | SN7470  30p | SN74104 £1-45 | SN74165 £2-00 Rotary Pots 15 P
SN7427 42p | SN7472 30p | SN74105 €1-00 | SN74166 £4-00 Rotary Switched 25p -

* * SPECIAL OFFERS * %

MULTICORE CABLE.

£1-00 per yard + VAT. Postage by weight.

25-way. individually screened, 14/0076

9-WAY FULLY STABILISED BATTERY CHARGERS. 2d4in L.
7¢in H, 7in D. Price £14-00 each Carriage £1:00 + VAT,

IMHOF 19In RACKING CABINETS. 13}lln high. 22|n‘wlda, 13in
deep. Brand new. £10:00 each + VAT. Carriage £1-00.

SIEMENS CONTACTORS. Over 1.000 in stock. All types.

Phone or write for detasils.

METAL OXIDE RESISTORS TR4/5/8 in stock. All Values.
1-off price 3p each Discount on quantity.

10 TURN TRIMPOTS by Bourns. Mec. Painton, etc All values
in stock. 50p each. Discount on quantity

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday

DEAC RECHARGEABLE BATTERY CASSETTES. 13-4V
(nom.). Type B/SA 80351/108. Heavy duty encapsulated DEAC
supply Size 3}in x 24in x 1}in. Price £5-00 + VAT

8-WAY BATTERY CHARGER. Type CC 999. Charges up to 8 of
the above battery cassettes. Price £14.00 + VAT.

12-WAY BATTERY CHARGER. Type CC 999 Charges up to
12 of 13-4V DEAC batteries Metered battery condition check
Price £25:00 + VAT,

ELECTRONIC
COMPONENTS

BARGAIN COMPONENT PACKS
ALL COMPONENTS NEW AND UNUSED

£1 plus 25p p.p. per pack, £5 for 5 packs p/free.

Pack No.

1 500 Carbon resistors, &, §, 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% resistors.

7 50 Assorted Tagstrips.

8 1ib. Assorted nuts, boits. washers. spacers.
atc.

9 25 Assorted switches. rotary. lever, micro.
toggled, etc.

10 50 Preset Potentiometers.

11 Trial mixed component pack £1.

12 Jumbo mixed pack £5.

We have the largest retall selection of components avallable. Phone or write If you are In difficulties obtaining a particular

component.

C.0.D.service welcome. All mall order by return. Official orders welcome by Government establishments,

Tel. 01-994 6275

Education authoritles, etc.
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 127, 10” or 7” records.

Auto or Manual. A high

quality unit backed by BSR

reliability with 12 months’

guarantee. AC 200/250V,

8ise 13} x 1liin.

Above motor board 3jin. Below motor board 2%in.

with STEREO and MONO XTAL ‘795 Post 45p.
PORTABLE PLAYER CABINET

Modern design. Rexine covered. Large front grille.

Lift-up Lid. Chrome fittings. Approx. size 17in x 15in X 7in.

Few ouly in red and black rexine.
Motor board cut for Garrard d eck £4'50 SO

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with
separate pick-up arm fitted [}

LP/78 turnover mono
compatible cartridge. £4'95 Post 25p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Pitted with auto stop. Stereo/mono cartridge. Bageplate.
8ize llin x 84in. Turnteble. Size %in diameter. A;C mains.
200/250V motor has a separate winding 14 volt to power s
small amplifler, Three speeds. Plays all records.

£5°50
SOLID MAHOGANY PLINTH rost a5p

With P.V.C, Cover. Cut out for most £6 5 0
.

B.5.R. or Garrard decks.

Bize 12! x 143 x 7!in.

Two full size loudspeakers 137 x 10 x 33in. Player unit
clips to loudspeakers mcking it extremely compact,
overall sizeonly 133 x 10 x 8!in., 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls,

240V AC

Mains.

Bargain Price

£25

85p Carriage

Attractive
Teak finish
Weight 13 Ib.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0 TO 60 MINUTES

Single pole two-way Surface mounting
with fixing screws. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights, ete. Variable knob.
Turn on or off at full or intermediate settings. Fully
insulated. Makers’ last list price £4-50. Brand new and tully

guaranteed. ouR PRICE £2°20 Post 25p

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2%in sides
6 x 4in 45p; 8 x 6in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 9in 90p; 16 x 6in 80p; 12 x 3in 50p; 16 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 60p; 4 x 4 x 4in 70p:
8 x 4 x 4in80p; 9 x 4 x 4in £1;12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g. 8 x 4in 12p; 8 B in 19p;
14 x 3in 20p; 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 34p;
18 x 8in 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10in 80p.
PAXOLIN PANEL 10 x 8in 30p.

1} inch DIAMETER WAVECHANGE SWITCHES, 45p ea.
£ p. 2-way, or 2 p. 8-way, or 3 p. 4-way.

1p.l. 2-way, or 4 p. 2-way, or 4 p. 3-way.

TOGGLE SWITCHES, sp. 20p; dp. 25p; dp. dt. 30p.

| BRITISH FM/VHF TUNING HEART

88 t0 108 Mc/s British made. 2 Transistors ready aligned
~-requires 10-7 Mc/s I.F. Complete with tuning gang.
Connections supplied but some technical experience

smential. () Price £3-95 Post 20p

SUITABLE LF, STRIP £4.95. DECODER £4'95
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R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V 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. £2'2 Post
Details 8.A.E. Size 33 x 1} x l}in, 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12V or H.T. line 200-300V d.c. operation. Bize:
131 x1i x §in. Response 25 c/s to 25 kc/s, 26 dB gain,

For use with valve or transistor equipment. . Post
Full instructions supplied. Details §.A.E. £ 10p

R.C.S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £2.95 Post
circuit board and assembly instructions. 26p
12 VOLT 300mA KIT, £2:75. 9 VOLT 1 AMP KIT, £2-95.

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V 14p ¢« 250/25V 14p, 504 50/300V 50p
4/350V 14p ! 500/25V 20p | 32 +32/350V 86p
8/350V 22p | 100 +100/275V 65p | 32 +32/450V 80p
1¢/350vV 30 | 150 +200/275V 70p; 850+ 50/325V 55p
32/500V  50p | 8 +8/450V 22p| 16 +18416/275V 45p
25/25V 10p | 8+16/450V  25p 32 +324 82/850V 85p
50/50V 10p 18+418/450V  40p! 800/850V 86p
100/25V  10p: 32 +32/350V  40p| 4700/63V 95p

LOW VOLTAGE ELECTROLYTICS.
1,2, 4,5, 8, 18, 25, 80, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 20p; 25V 35p; 5GV 47p; 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 82p; 3000mF 25V 47p; 50V 65p,
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 7p; 0-5 18p; 1mF 15p; 2mP 150V 18p.
500V-0-001 to 0-05 4p; 0-1 20p; 0-25 Sp; 0-47 25p.
TWIN GANG, ‘‘0-0 208pF + 176pF, £1.10p.
Slow motion drive 365pF + 385pF 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 $0p.
RESISTORS. | W, {W, 1W, 20% 1p; 2W, 5p. 100 to 10M.
HIGH STABILITY. 1W 2% 10 ohms to 6 meg., 10p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 4p. °
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 obms to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 X {in 20p; 8 x §in 20p; 8 x #in 10p.

MAINS TRANSFORMERS ALL Post

0-250 80mA. 6-3V 2 amp £2:50

MIDGET 220V 45mA, 6-3V 2A 23 x 2§ x2in....... ) 90p

HEATER TRANS, 6:3V } amp 85p, 3 amp ...... £1.20p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at2amp. 3, 4,5, 6, 8,9, 10, 12, 15, 18, 24 and 30V £4-00
1 amp, 6. 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £4.-00
2 amp, 8, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 60 £6:00
§amp. 6.8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9-75
12, 36, 48V 2 amp. £2.20; 20V 8 amp £2, 3, 5, 8, 10, 13
or 5-0-5V 5 amp, £1-50; 6-0-6V 500mA 90p; 9V 1 amp
85p; 12V 300mA 75p; 12V 500mA 85p; 12V 750mA 95p,
40V 3 amp. £2-50; 22-0-22V 4 amp, £3; 18V | amp. 95p;
18V 2 amp. £1-85; 0.5V, 8V, 10V, 18V } amp. £1-80,
AUTO TRANSFORMERS. 115V to 230V or 280V to 115V
150W £4-00; 500W £7-50; 750W £15; 1000W £18..
CHARGER TRANSFORMERS, Input 200/250V.

for 8 or 12V, 1} amp £2-00; 2 amp £2-50; 4 amp £4.00
BATTERY CHARGERS. Ready built with leads and clips
1t amp £2; 4 amp 24; 5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS: »
6 or 12V outputs. 1 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 leet. £ ' 2 Carr,
Famous make (Value £18) OUR PRICE 25p
Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£1-50 Post 50p

YOLUME CONTROLS , 80 onm Coax 5p yd.

Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg, LOG or AERAXIAL-AIR SPACED
LIN. L/S 20p. D.P. 35p. 40 yd £2-00; 80 yd £3-00.
STEREO L/8 55p. D.P. 75p. FRINGE LOW LOSS'O per
Edge 5K. 8.P.Transistor 25p, Ideal 825 and colour,*Vpyd

Wire Wound controls 1}in diam. 3 Watts. 10 ohms to 100K
British Made with long spindles }in diz. 85p each.
DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 3in; outer spindie 2}in 75p.

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

With twin tweetors. £ 4. 50

And crossover. 10

watt, State 3 or 8 or

15 ohm. As illusirated.  Poat 25p
With flared tweeter cone and ceramic
magnet. 10 watt,

Bass res. 45-60 ¢/, ¢

Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 25p
18X 8in Bass unit 20 wattrubber cone surround 15 ohm 25.50

LOUDSPEAKER FRONT GRILLES

Teakwood strips mounted on cloth backing, easily glued on
to baffle to modernise cabinets,
Size 184 in x 10{in. 75P Or size 10}in x 7{in. P

p

E.M.l. 6tin. HI-Fl WOOFER

8 ohm. 10W. Large ceramic magnet.

Special Rubber cone surround.

Frequency response £4

30-12,000 ¢/s. Ideal P.A.

Columns. Hi-Fi Enclosure Systems, etc.

Suitable Cabinet 12 x 8 x 6 £4 Suitable Tweeter 42
ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 ¢/s. Size 34X

3} x2in deep. Rating 10W, 8 ohm,
Crossaver £1-25 £1-90 roat 205.
GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
;3:9(}11:0 30—8‘,‘0?0 cpe.

eal bass unit for
Hi-Fi system. ‘3.75

SPECIAL OFFER LOUDSPEAKERS

8 ohm, 2}in; 23in; 3}in; bin,

8 ohm, 2}in; 2in; Sin X 8in; 3in; 4in; Sin.

15 obm, 3}in; 5in; 6 x 4in; 5 x 8in; 7 x 4in; 8 x Bin.

gg o:m. gi}in;ﬂs x 8in; Sin.
ohm, 3in; Sin.

80 ohm, 2iin; 2iin, 120 obm Bin. £1] eacu

LOUDSPEAKERS P.M. 3 OHMS. 7 x din £1-25; 6}in $1.50;
8x5in £1.60; 8in £1-75; 10x8in £1.90; 10in 2250
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
dismeter 4W £2.50, 10 in diameter 5W £2:95; Post £5p.
12in diameter, 6W, £3-50; 3 or 8 or 15 ohm models.

SPEAKER COVERING MATERIALS. Samples Large §.A.E.
Horn Tweeters 2-16Kc/s. 8W § ohm or 15 ohm £2-
De Luxe Horn Twesters £-18Kc/s, 15W, 15 ohm 2400,
TWO-WAY 3,000 c.p.s. CROSSOVERS 8, 8 or 15 ohm £1-25.

CASSETTE MACHINE MOTOR. 6 Volt.
Will replace many types £1°25.

R.C.S. 3 WAY CROSSOVER

Complete with 12 ft. twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, bass, mid and
tweeter. Crossover frequencies—950 cps and £ | .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 ........ .£15-00

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on 8P2
battery, fully adjustable swing and speed. Ideal displays,
teaching eleciro ism or for 5 Post
strobe, etc. p 20p

R.C.S. RECORD PLAYER AMPLIFIER

2 stage triode pentode valve. 3 watts output. Volume on/off
and tone controls. Printed circuit ‘4.50 Post
A.C. mains complete and tested. 351
Complete with spesker,

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES, SURFACE MOUNTING 40p.

BALANCED TWIN RIBBON FEEDER 300 obms, 7p yd.
JACK SOCKET Std. open-circuit 14p. closed circuit 23p;
Chrome Lead Socket 45p, Phono Plugs 7p. Phono Socket 7p
JACK PLUGS Std, Chrome 20p; 8-5mm Chrome 15p DIN
S80CKETS Chassis 8-pin 10p; 5-pin 10p DIN SOCKEKTS
Lead 3-pin 18p; 5-pin 25p. DIN PLUGS 8-pin 25p; 6-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

ALL PRICES INCLUDE VAT @ 20p MINIMUM POST AND PACKING @ CALLERS WELCOME o

RADIO COMPONENT

Ilustrated Brochure, Radio Books & Component Lists 10p

Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
« TWEETER KIT

THE PAIR, Post 45p.
(Available separately.

E.M.
£5 75 Woofer 24-25; Tweeter
£1-80)

Compriging & fine example of a Woofer
10} x 8}in with a massive Ceramic
Magnet, 440z Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 33in sguare has & apecial
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
tull instructions sapplied.

Impedance Standard 8 ohms
Maximum power 12 watts
Unlul Belponu 25 to 18,000 cps

283 Reso! 5 cps b
SUITABLE ENCLOSURE 20 % 13 x @in. £I0 50
MODERN DESIGN. TEAK WOOD FINISH. Post 75p

ANOTHER R.C.S. BARGAIN!

ELAC 9 x Sin. HI-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

price £2+95 ;g;‘
8" or 10" x 6" ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
3 obm impedance.
10 watts. £3.75

10in round £4-50.

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

gO]igl; &:‘A". 20 X 138 x 9in
or n. dia. or o Post
10in speaker. £ I 0 50 5p
MODEL B 16 x 10 x 7in
‘or 18 x 8in. or . Post
8in. speaker ‘6 60 45p
MODEL “4C”. 30 x 20 x 12in.
Reflex cabinet will accept 1-12in.
bass unit, 1-5in. mid range, 1-3in.
:wee:.n Teak fnish. Grogved
ron! o arr.
£18-50 ¢

LOUDSPEAKER CABINET

WADDING 18in wide, 20p .

DECCA DOME TWEETER
8lin. diam. 18,000 C.P.8. 25 WATTS 8 £330

BARGAIN 4 CHANNEL
TRANSISTOR MONO

MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Micronhone, records, tape
and tuner with separate
;ont}:)l; i‘x;to single output.

volt battery .
operated. ‘4 50
STEREO VERSION OF ABOVE £5-95.
BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated.

£3-95

THE “INSTANT"” BULK TAPE
ERABER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
t&peﬂr%eél.AAﬁC. mains 200/250Vl;
aflet 8.A.E. . ost
£375 I

WArFR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage, greenhouse
factory (available in manufacturing qunnhhen) Appro
size 10§ x 8} x #in. Operating voltage 200, .

250 watts approx. Printed circuit element encloled m

BAKER MAJOR 12" £8-50

$7 woler

; 80-14,500 c¢/s, 1Rin. double

PR » cone, wooler and tweeter cone
“ L together with a BAKER
. - ceramic magnet assembly

having a flox demsity of
14,000 gauss and 8 total flux
of 145,000 Maxwells. Bass
resonance 40 c/s Rated 20
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/fs
with tweeter, crossover, bafile

and instructions. £ | 0.95

r1ease state 3 or 8 or 15 ohma.

e

BAKER
«“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
Ag used by leading groups.

Usetul response 30-13,000 cps.

cow 57 r9.75
£8-50
£17:80

8, 8 or 15 ohma.
50 watt i2in VERSION £12'95

GROUP ¢35”
12in 35 watt
8, 8 or 15 ohms,

GROUP <50
15in. 50 watt
8 or 15 ohms.

£9°75

BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MADE

REGENT
12in. I5 watts

An inexpengive 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.

£7-75

DE-LUXE Mk 1l
12in. I5 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 30cps
Fiax Density 14,000 gauss

Usetul response  25-18,000¢;

8 or 15 ohms models.

SUPERB
12in. 20 watts

A high quality loudspesker,
its remarkable low cone
ensures clear

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
1deal 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.

e
Guaranteed. Detaila 8.A.E. £4

NEW MODEL MAJOR 50 WATT

4 inpnts, 2 way mixing, £39°95. Carr. £1. Ideal disco amp

Carr,
£1-00

CALLERS ONLY! DE-LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide rauge

controls. For Mikes, Discos, Organs, Guitars, etc. ‘69
4, 8 and 15 ohm Loudspeaker matching.

QUALITY LOUDSPEAKER ENCLOSURE
Teak venevred 1in thick wood cabinet. Size

18}in x 181in X 81in. Weight 23I1bs. This
cabinet features a wide mesh Silver Grill
covering a separale compartment for mount-

ing Tweeters or Mid-Range Horn. The fully
sealed bass compartment is cut out for

8in Wooler. £7.50. Carr. 85p. !
Rosewood Version £8:50. Carr. 85p.

Baffle could be cut for larger speaker.

SPECIAL OFFER 95p. Post 25p.
100 Ohm 20 watt Rheostat 2}in dia. Ceramic Former.
Screw Terminals }in. dia. spindle.

R.C.S. STEREO DECODER

British made. Ready aligned and te:tad Complete ‘4.95
with instructions. Sige 3in x 2in

asbestos fitted with wires. Ci flexible
providing safe Black heat. British-made lor 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 asbe:
etc., to make effcient clothes dryers, towel rails—ideal foi
airing cupboards. Ideal for anti-frost device for the garage
—preventing Irozen 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 £1'50)
-ALL POST PAID -Discounts for quantity.

WEYRAD COILS

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 28cps
Flux Dernsity 16,500 gauss
Useful response  20-17,000cps
8 or 15 ohms models.

£13-80

AUDITORIUM
12in. 25 watts

A full 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
Usetul response 25-16 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
Addren Discotheques, Elec-
tronic instruments and the

home.

Bass Resonance 35¢cps
Flux Density 15,000 gauss
Useful 20-14,000cps

P50/2cC  40p RAZW 85p
P50/1AC  60p PT1 85p
P50/3CC  40p LFDT4 85p
PCAl 85p Twin gang £1-10
DELUXE 4 POLE MOTOR
1,400 r.p.m. reversible 42 Watt, o
q‘& lpmdle 1}in x 7/32in, size 3{inx ‘2 25
A% 3in. Asiilustrated. 240V a.c. mains.  Post 25p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole £ l .00
70mA, Size 2§ x 2} X 2iin.
Post 25p

8 or 15 ohms models.

£17-80

IHi-l?i Enclosure Manual containing plans,

designs,
crossover data and cubic tables. 83p.

CUSTOMERS FREE CAR PARK

(Export: Remit cash and extra postage.)
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CRESCENT RADIO LTD.

1-15 &

{7 MAYES: ROAD, LONDON 'N22 6TL

(also) 13. SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
8pec.: b 8ection

Extended Length 100cm

Length under Fender 40cmn

Cable Length 120cm
Supplied complete with ]Fixing
] Bracket and o plus 25p
Control 8witch. ‘7 50 P.& P

“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 r.m.s, sq. wave 300W Instantaneous peak
into 8 ohm (60W into 16 ohm).

% THE PRE-AMP MODULE
Four control pre-amp, Vol. Bass, Treble.
controls. Designed to
ualng F.E.T. first stage.
% THE POWER SUPPLY

Is supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
ical knowledge is required to connect the

Middle
drive most amplifiers

“CRESCENT
&; BEAT BRITE”
SINGL
crescent CHANNEL
beat ~ SOUND TO
i brite LIGHT UNIT
o This fantastic
’ little  box

approx. 4" X 3" X 24" when
connected to the output of a
sound source trom 1 to 100 uans

three ready wired modules. A fantastic bargain.
225, carr. 75p. Send B.A.E. for further detalls
on thie or our ready built amplifiers.

12-0-12v 500M/A
240V primary transformer bargaln Approx. size:
60mm x 40mm x 50mm; Axing centres: 75mm.
Our price £1-20.
I8V S00M/A
240V primary. Approx. size: 60mm X 40mm X
50mm. fixing centrea: 75mm. Our Price £1 each

produces a p 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 £7-50 plus 10p.

MINIATURE RELAYS

Brand new range of British made
relays, size: 1}in X lin X 1in.
All two changeovers with 250V
1-6A contacts and suitable for
fitting on 0-1m veroboard.

Type Volts Current Ohms
27/A 12V 17M/A 700 Al
21/A 12V 28MJA 130 £1°30
12/A 6V  33M/A 185 each

200/250V Mains Relay
Heavy duty contacts 2,500 ohm
coil. All new and unused
D.P.D.T. mains relays §0p, Carr,
free. 8pectal quantity £40 per
00 off.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
8lze 45mm X 36mm X 31mm

PRI 240V
8ec 3.0-3 100mA
Bec 606 100mA
8ec 909 100mA
Sec 12:0-12 100mA
8ec 20-0-20 100mA
£1-23 10pP. & P.

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
{avourably with more sophisticated
and higher priced models.
Bpecificatlon:

Projector—150W convection

cooled. At 30ft the projected
image s 161t.

Motor—1 rev. per 2 min

Liquld Wheel —6in  diameter

muiti 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.

bargain at: Projector, £15;
Wheel, 25; Total 220, Plus 75p
carr,

7in X4in LOUDSPEAKER
. A top quality
speaker ideal where
amall size is import-
ant. Manufactured
by E.M.L. for a well-
known  hi-fi  aet
R maker. 8ize: Tinx
4in. Tmpedance: 8 ohms. Fiux:
38,000. Max. Free range: 9011z to
12k 4z, Power handling: 5W.
Unbeatable. Price: £1-80. Free
postage on this item.

BARGAIN BOX
Loud buzzer mounted in a metat box complete
with two U2 battery size holder.
Designed and can be used as a fire alarm but ls
ideal as a door or morse code practise buzzer.
Approx. size: 2}in x 64in x 1}in.
OUR PRICE 50p

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with Imm front panels. 1005, 105mm x 73mm X
45mm 6§1p; 1006, 150mm X 75mm X 47mm 68p;
1007, 184mm X 124mm X 60mm 86p; 1021,
106mm X 74mm x 45mm (sloping front) 50p.

BARGAIN BOARDS
Components galore for thé experimenter. Ex-
Computer boards with resistors, capacitors and
usefultransistors-—at least 4 transistors per board.
Five boards £1.

2in. PANEL METERS

Size 69mm X 46mm

0-60uA —MES 0-100mA—ME13
0-100uA—ME7 0:500mA-—ME14
0-500uA—MES 01A —ME15
0-lmA —ME9 0-50V a.c. —ME16
0-5mA —MEI0 0-300V a.c.—ME17
0-10mA-—ME1l 8 meter -~ME18
0-50mA —ME12 V.U. meter—ME19
£3 each. 10pP. & P.

POWER PACKS

PP1 8witched 3-6-7§-9V 400M/A Transistor and
Zener Btabilised On/Off switch and Polarity
Reversal switch, in a black metal case,
£5-25 each

PP2 8witched 6-74-9V  Battery Eliminator.
Approx. size 2%in X 21in x 3fin. Ideai for
cassette recorders, £3-25 each.

I'P3 Car converter. From 12V Pos. or Neg. to
= 6-74-9V. Easy to fit and transistor
regulated, £3-90.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Treble. Each

Just

Bass,
channel has its own sensitivity control.
connect the input of this unit to the loudepeaker
terminala of an amplifier, and connect three 250V
up to 1000W lamps to the output terminals of the
unit, and you produce a fascinating sound-light

Three Channel: Middle,

display. (All guaranteed.)

£|8'50 plus 38p P. & P

MINI LOUDSPEAKERS
2}in 80 ohm, 50p; 2fin 40 ohm, 50p.
include 3p P. & P. on each L.S.

Please

U.K. CARRIAGE
1Sp UNLESS
OTHERWISE STATED

8% VAT TO BE ADDED
TO ALL ORDERS

VAT SEND 20p FOR A
CRESCENT

CATALOGUE
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim, [20/240V. Sec 120/240V Centre Tapped and Screened

ALSO AVAILABLE WITH 115/120V SEC. WINDING

VA Weight
(Watts) Ib oz
20 I

3

6
12
19
30
Er3
40

COrDDARLILOD

CASED A
115V mains lead input and

Weight

b oz

)

So

©coocomono®

LACOADBWONO
XX XXX XXXXX

Size cm.

PELA==00D0q
—OODONNOTOD

AUTO TRANSFORMERS

TIEERVONG

PNOO=-DOO®D
XXX XX XXXX

[ Jep——

500VA £9-50, P & P 80p.
W VOLTAGE SERIES (ISOLATED

LO
PRIMARY 200-250 VOLTS

NaAWN—UIN

@onuna N
NON—0onNWh) ——

cmONRABDNNA®D

N ——

OVQrNAIWK O
0000660 oH
eRoocrwn =T

(-]
pooNamanaN

>
3
°
4

Weigh

500000 eH
Mo =
ronoann—"
°
coocommmm™

PR e e — =
u-mnwoo.wN;"
o o—=— N
S@ENNALL

N
0
=3
S

IATURE

SXENovomDNos
NOO—VOYOOWO—m

O L
O— = DVOVO—

XX X XXX XXX

t

SXrSovey
NOO=VOWO
XX XXXXXX

SSERENR ooy
NNOOO——wYOo

TR

Weight

ib
200
1A, 1A
00

oz

-0
AANTAANOARLN

>
z

Size cm.

APVANO NN -
X XXX X XXXX

4 SansTovan

cc
>0
.|

. 2-pin outlet

Sin

o

Secol

2V
v

Size cm.

o
x

NNNNNN
<<<<<

X XXX XXX XXXXX

P R
W—=OAOVNRAOONAD
XAXXMXXX XXX XX

LTSS POouNGAw

CRONPRRUO—BKn

Yo

Secondary Taps

0-12-1

STvmomon
NOWOO WD
XX MR XXXXX

Size cm.

0-19-2

BNOSomNa
NNNUBNO AN
XX XXX XXX

0-24-3

rh-——OOBNR

g

v/
-6
-2
-2
-8
-8
-8
-0
-0

XXX XXXXXXX
ST o
N OUN—NBORIN
O XXXXXXXXXX

w
@
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EE

DODAPANOAWON
VWWO—RO—DmO—m
XXX AXXXNXXX X
NYNYNenNc NN RN
NON-DORRVPDE 4
XX XX XX XXX XXX
NYYC AW AW AR
UOO—@n—nthoond

Auto Taps

»
<
>

50 VOLT RANGE
Secondory Taps

Te0 VOLT RANGE
Secondory Tops

MERS WITH SCREEN
Volts

-210-240
-210-240
-200-220-240

ThRo@ W~
LSRG
SoLrRKBoM AN

wn——
DS O A

RANSFORMERS

s, 20VA £2-85,P & P 38p.

0VA (IS 92, via B.RS.

)
12 AND/OR 24 VOLT RANGE

ndory Windings P & P
at 0-25A x2
at 0-5A x2

at |A

Y

GRNAGOE—URO W

w
-
»
Q
OVUNRNNVULOY®D A

o
nh
Aw
Pr>r>
XX XX XXX
XX NN

[ST8)

>

LT RANGE

5-20-24-30V

@eonrreN-
OO ———
go—wunmow h-]

-

5-33.40-50V

"
"
"
0
"

n—Tonawy
ADOONNOWN
hOoS—mod@nr v

0-40- 48 60V

Conina: P nGema ™
SBBLEN v a3TNIRIVSE T
i
®8ou8or v

W e () e
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L=]

*Carriage via B R. S.

PLEASE ADD 89% 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 EAS
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o Depr.2. 56, Fortis Green Road,
e Ie c t" n n I ns Muswell Hill, London, NIO 3HN,
telephone: 01-883 3705

Desolder Broid
Reel 64p

GHROMNSON

RECTIFIERS

Multicore
18 swp size 5 32p

50 7 IN4DOL bip IN5400 158 / BYX6l - 50 £3.21 50 _20% v i
100”7 1IN0z 7p/”” INS4O1 Thed 8YX61 -100 £3.48 | 1007 20p 78p | 50 2N60eH 52 22:::::: ||s 35329
L200  INMOO3 % IN5402 7% Y213 58p BYX6) 200 £3.76 | 200 22p 45  %0p | 10Ov  2NE070 58p N ms
00 INGOOE S INSSO4 /2% BYZ1Z  66p  BYX6I 400 €£4.29 | 400 2% SOp £1.05 | 200v  2N607) 8o Adcola Invader '
600 INACOS  1lp INSIO6  26p  BYZI)  73p  BYXE2 600 £4.29 | 00 25 £1.20 | 400v  ZN&073 58 b
800 INM0S 10dp  INS47 28  BYZIO  85p | 1000 389 600 2NEOTS  £1.49 B2 el EpED LD
L6446 20 wort " bit £3.13

1000 INGO7  Holp  INS408 3p

DIN CONNECTORS

¢mm, ,
9 Transistor covers
. Available 1
Line in seven 4
Pins Plugs  Sockets  Couplen colours | | 23
1 Terminals 4
& |Z: ;: 1 \: 15p 173 5 /
e, 1p 7 p Plugs ™v2 150 5F 1O 5) for T
) 13p 103 W v3 (TO3) l6p 18F (TOI8) SLAI4 Ay-1-4 35
40) 1p 8p p 10 66 0 Tva  (TO126) ldp 123 sLA15
' l V5 (T0220) ldp 18k 100 N 4004

180) 1ip [ lip
.
sonn woont g

8 ware JerNTIe

HERT SINKS

11p % lip
13p % p

Nowuawn

CO~AXIAL

Plug - Screened 11p
- Plastic 9
(! {
A

UI{TEAB0O)  Vép
UI(TBABIO0S) 4o
U2(TBABIOAS) Lép
U2(TCAP40)  1ep
U3(TDA2020) 35p

1.C.- SOCKETS

LI

Y
vss [LITO

Sockets

Chassis 104

\m Surface e

% Coupler 25 ;:’:'a :\:L"“ “';'ap
apin %
8pin 3p  lepin V%
P” 0”0 IOP'“ 35p 24 pin 26p
o am ¥
Sockets oo
Lway 5 Wpln  4p
Zway Tp
3 7
e w 1.C. PIN SOCKETS
Plugs: 1.C.. pine In strips of 100,

Plastic- Moulded  7dp Just snip off what you need .

Chrome Scroened 1239
Coupler screcned 15p

JACK

§N& Plugs  Sockets

2.5mme 20 I

O O

’ P.C. CONNECTORS

A brond New Audio 1.C. Leaflet with
Circuits and pln connections for
ALL the 1.C."s listed balow
FREE with orders over
£1.00 or 10p

without

0-1° pin cantres 24 way * key
supplied with ends s4p

35t 0p 12
Standord * 250 159
\N sereo®  2p  2p
' " ide entry
itandard 48p

|
7

Erch resist from o pen. Draw your
own printed circuit, then etch it 84p

SWITCHES MAINS TRANSFORMERS
High Quality Rotary 2A e secondories
250v 1A Mains pacondortes)
Switches 6-0-6v, 100mA 9Tp ; 20-0-20v 1A £4.55
S.P.S.T 25 . y 9-0-%, 100mA 97p ; 24-0-24v A £2.48
D.PD.T. 45 35 y & & e ‘. O 12-0-12v, 100mA Fp ; 28-0-28 1A £6.18
_ ESe CNZASIS . & Q@ 18-0-18v, 200mA plis  0-24v 40mA  97p
4 Bulgin 7OV A S & / Q /R /
L o oY e & 4f /i
Rendar = L - = p— I S A 2A  4A
¥ - Q% 0.25 9 16 C | MFC4000B 785 | Ducl Low Noise +24 | A | LM38] 0-9-17 0 27 2.6
Subminioture 05 9 8 E | MCI30&P op | Dual Low Noise + 14 | A | LM382 0-12-15-20-24-30, £2.48  £4.15 -
Toggle 1 ? 8 F |TaA300 €1.76 |Dual Pre-Amp + I | A | MCI30ILIE]. 0-24-30-40-48-60v  £5.18  £7.02 -
l S.P.D.T. 4% push-ro-make 2 12 8 G |TBAB20 74p | Dual Low Noise 12 | A | MCI339P| €1. 1A
25 2 1B 8 A |LM380 €1.08 | Duol Low Noise 15 | A | TBA23) |  88p| 0-19-25-33-40-50  £2.70 £3.40 £4.53
23+24 (18 8 A LW £2.91 | General
3 18 8 J |Sldid £1.72 [ D.C. Controlied attenuator MFC6040|  83p RENDAR (NSTA ~POWER
5 2416 1 |slais £2.24 | 3stoge G.P. amp 8 | TAA263 80p -
Erg Dil Switches 5 |24 8 K |TBABOO 96p | Tope Pre-Amp F | TAA310 |£1.34
=t - 9% 7 16 4 H [TBABIOS €1.07 | Bi-Fet B | TAA320 97p safe; inexpensive;
2 “°| " way 7 16 4 K | TBABIOAS €1.07 | Heor/Aid Amp 1.3v 1 | TAA370 |£5.05 quick,A.C. mains
‘WI‘ 2""“ T 10 20 4 M TCA%0 £1.94 | PPL stereo decoder(i) | A | MC1310 |£2.14 connector. A 13
(226 woy . 15 30 3 O |BHAOO02 £2.60 |4 channel SQ " (ii) | A [MCI312 |£2.42 amp plug top
Lorlin Water Switches 27p 35driver| 25 8 F | NES4OL €1.08 |4 ° pre-omp (i) | 16| MCI314 [£4.05 contoining 1nap
2 415 4 N |TDA2020 TBA | CBS SQ Logic i) |16 | MCI315 [£5.37 connectons
1 pole 12woy; 4,pole 2 woy - ! £1.75
9 Sap JEbodoy ) & (i) Seporate leoflets avoilable free only with purchases aver €1

OVERSEAS CUSTOMERS DEDUCT 2/27 /

4 A A ¥ N N ) v
VAT INCLUSIVE PRICES AT 87 ;7 roceson seous: :
7 Ban : P&P On UK Orders 15p  Overseas Orders at Cost
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i NEW PE Ll
PhOBl‘IIX- SCORPIO difittp w
Electronics M2 — eee W
(Portsmouth) Ltd. Eollowing the phenomenally succestu Scorpio Capacitor Dischargs

thousands of satisfied motorists, we are happy to announce avaijl-
139-141 Havant Road, ability of all parts for the PE SCORPIO Mi. 2
Drayton, Portsmouth, Hants * Now with added R.F.I. suppression.

* Fully machined and painted die-cast case with AMP termination
PO6 2AA connector block.

* Custom wound transformer.
* NOW AVAILABLE IN 6V. and i2V.

Full member of AFDEC—the industry's association of * Suitable for all types of Cars, Boats, Go-Karts, etc.

franchised electronic component distributors. * Promotes easier starting—even under sub-zero conditions.
i . § * Improves acceleration, gives better high speed performance and
Our prices include VAT at the current rate—and quicker engine warm up. )
riage on all goods is free. * Eliminates excessive contact breaker burning and pitting.
HEMERS © g o . + PROMOTES FUEL ECONOMY.
Send for our catalogue and price list—we'll mail that Construction of the unit can easily be completed in an evening—
to you free, too. . installation shoyld :ake'aboug halfan h9ut:. A comp]e:e complemen:
of components is supplied with each kit together with ready drilled,
THIS MONTH'S BARGAIN OFFER! roller tinned professional quality fibreglass printed circuit board.
Rectifier kit. 4 each 1N4148. AA144 1N4004. 1N4006 —Us'es doriginal plugs, points and coi(Ié—No. spe;i:'l part:*.or !)(;l.'l.;
o ’ ’ 5 ) ' required. ase size: in X n X 2tn
1N5402, 1N5406, SCR 0-6A/200V, Bridge 1A/400V, * All components available separately.—S.A.E. with enquiries.
Triac 2-5A/100V, plus 4 voltages pf 400mW Zeners— * Construction manual available separately 25p.
catalogue value £10-60. Bargain pack PEP/4A— Cost £11:78 incl. carr..and ins. or ready built and tested £14-49
£6-50. Conversion kit from Mk. | to Mk. 2. For constructors already
possessing Mk. | Kits.—Miniature P.C. assembly £1 incl. carr. and
PleaSG Send YOUI' Cata |Ogue— ree! tns.  With full conversion instructions.
PLEASE ADD VAT TO ALL U.K. ORDERS
Name — (Carriage at cost outside U.K. — Export enquiries welcome.)
Address DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET
.............................................. PEP/1A WALSALL, Staffs WSI 1UZ
TTLI1.C.a 7441 75p | 7476 37p | 5314 Clock Chip 24 pin DIL 650p. Popular Op Amps MEC6040  Efoctronic Attenuator 90p
. . ML709 OPA with ext. comp 28p
707 1P |z 1op [ 740 & 1 Alarm Clock Chip 40 pin ML7I0 Dift comparator 3sp | Tansro . Limher Ampe o 1705
7a02  15p [ 7448 sop | 7489 340m DIL (similar MM5316) ~ 750p. | ML+l OPAwlinint comp. @pinDILl 2% | T8R800 Men Avsio Amp " 1005
L BAB1 i
SN R o e | 5001 12 Digit Calculator ML748 OPA with ext. comp 3p | T9A020 7 wart Audig Amps o
7410 15 | 7450 22| 7493 48p | Chip 28 pin DIL 485p. TRAre Anal mcanar AmRfer o
7413 30p | 7470 30p | 74107 45p . . LINEAR ICa NE536 FET OPA 192p
7414 12p | 7472 30p | 74121 3ap | (All above supplied with full CA3046 Transiator Array S5p  NE5SS Timer 50p
T AICR o J (1747 5 174122076 data; data separately 25p each | Gaioss FuiFAme 0 :p  Ness pon 2050
7420 15p [ 7476 34p| 74123 110p ' paieep EA3090 Fw Storeg Decoder 28 B Bremmmerms as
7430 15p | 7475 52p | 74141 85p + S.AE) LM301 OPA with ext. comp 40p NE562 PLL with VCO 285p
. LM307 OPA with int comp 50p NES565 Precislon PLL 85p
PC Keyboard (0-9, decimal MC1303 Stareo Pre-amp 150 NE566 Funciion Gen 200p
ACCESSORIES DIL SOCKETS (L.P.) 4 functi C. K k Size: MCIsoTgENISersolodcos i 120p  NES6E? Tane Decoder 250p
8 pin 12p, 14 pin 13p, 16 pin 14p. unction, G, K, EVS) [z€8 MC13t2 sg anar-pn:?lgo:: 220: soeﬁgmi\‘;;luqs Controlled Qaclilator x::
Mica + bushes for TO3 and TO&6 8p. 2-36 x 3:76" x 0-45" 400p. MFC 4000 § Watt Audio Amp 40p  Data shests on above ICs 10p each
cs
BRIDGE RECTIFIERS SCR—THYRISTORS il VOLTAGE REGULATORS
P O T O O TS Yo B TG
250mA 16p - — mp astic -
TAmp  20p 219 2p  25p 3Amp 43  49p 78p  t00p [ 6 ms ,ggg :;2; }:2; s 7805 5V 140p
2Amp  30p  35p  45p  48p 7 Amp 8p  s4p 115 00 14 pin DIL s5p | 7812 fav 140p
fams 15 Amp  — 820 98p Shme e W W Ton | 7818 15y 140p
er
6Amp 55p  60p  78p  98p Otner 40430 90p, 40486 85p, 40669 85p. 7818 18V 140p
C106D 45p, 2N3525 91p,  2Neaas 185p | pyiin’ oBY o0 e with above triacs 21p. 7824 v 140p
AC126/7  1p jBC212 11p | OC70/1/2  19p | 2N2221/2  20p | MJE340  45p RECTIFIER | SIGNAL ZENER
AC128 11p | BC213 10p 73 60p | 2N2369 14p -ELECTRONICS N
AGI76 1o [BCi24  13p [OCBI2  1zp |oNzess  aop| US| C-MOSI.Cs R omms o Sapso sop; | DIODES DIODES DIODES
Acte o (B0 sl |ocsae e |onaeos e [ oziee 7op | CDA0OTAE  37p | Trans OCP71 68, 2N5777 45p. | S00mA BA100  10p | 3-3V to 33V
AD149  43p [BDI31  42p | TIPs1A  esp | 2N29260 ap | anesss  asp | CDAOVIAE  31p Veliow a5, \och 160: Green’ | BYI0O 15p | 047 7p | d0MW  %p
AD161 36p | BD132 45p | TIP42A 76p | 2N2926YG  8p | 2N4871 30 | CDIOT2AE 37 1 Amp OAT70 8p | 1:3W  20p
AD162 36p | BF115 22p | ZTX300 14p | 2N3053 18p Pl seven Segment Displays BY126 12p | 0A79 Tp | 1-5W  27p
Aer 1 lBRS e |ZDiee e (B0 88l Ghd g |CDOIAE BT Flamen BY1zr 2 oast  7p|tOW  sp
p 17 ] 500 15p 44, 40p | b i
AF139 a1p [BF1Bs 226 | 204 s0p |oNG70war 1ip | MPF1023 3tp [CDAQIGAE  ogp | , SO'SF 0-35ein DIL 1200 | N0 5p | OAgs  gp
AF239 44p [ BF194 11p | 2N696 15p | 2N3704/5  11p | MPF104/5 31p | ~yyngep e 183p [ MAN-3M 0.127in PCB 100p | IN400S  Bp | OASD  6p
BC107/8  9p | BFR3%40 28p | 2N697 13p | 2N3706/7  11p | 2N3BT9 20p MAN-4  0-13in DIL 180p | IN4OG7  7p | OAg1 6p | Other
BC109 10p | BFR41 28p | 2N698 30p | 2N3708/9  9p 2N352§ 57p |CD4023AE  37p 1.5 Am 0ASS 70 | Dlod
BCt47/8  7Tp | BFX29/30 30p | 2N706 12p | 2N3772  1s9p | 2N382 5% | CD4024AE  148p | Refiective Bar LED P P | Dlodes
BC149 9p | BFY50/1/2 15p | 2N708 18p | 2N3773  220p | 2NS457 M3 Pl O 70s “o.5%in DL 135p | PLA004 10p | 0A200  6p | TUNNEL
BCTST b [BAYAS © plaNek o p N304 1sp, Naias 10 |CDMOZBAE  37p| [T707 o.33n oI 13sp | 3 Amp OA202  7p | AEY1T S0p
p | MIE2 95p [ 2N1131/2  18p p ) .
BC158  14p |MJE3055 65p | 2N130273 17p | 2N4060  13p | mOSFETS CD4027AE  fo8p | LIT 747 0-63in DIL - 250p :‘1004 Wp | IN914 4p
BC169C  12p | OC26 47p | 2N1304/5  21p | 2N5191  95p | 40603 s6p {CDA030AE  82p | 3 Digit Readouta mp IN91E  6p
BC177 18p | OC28 55p | 2N1306/7  28p | 2N5194 85p | 40673 50p Blisdor BYZI0 50p | IN4148  4p | VARICAP
BC178 17p | O0C35 a8p | 2N1308/9  28p | 2N2904  20p | 40841 7sp [COA046AE 2259 | “'ens 0-1271n DL 250p | BYZ11 50p BB103  15p
BC179 18p | OC36 52p | 2N1613 20p § 2N3054 45p | aN128 75p CD40ATAE 154 Red Lens BYZ12 50 B 10
BC182/3  10p |OCs1/2  15p | aN1711  20p | 40361 36p | 3N140 85p P4 TFiter  0.127in DL 1e5p P B104  30p
BC184 11p | OC44/5  11p | 22219 20p | 40362 38p | 3N141 75p BYZ13 50p BB105 30p

Minimum order £2.
All prices exclusive of VAT. a2 TECHNOMAT'C LTD.

54 Sandhurst Road, London NW9. Tel. 01-204 4333

P. & P. 15p. MAIL ORDER ONLY
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The big

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. Thereis a
reference section packed with useful
information.

In response to demand for reprints of
Wireless World constructional projects,
we have collected fifteen of the most
popular designs in one book. [t 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 I
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 I
dealers/manufacturers — plus a host of
articles on the latest hi-fi developments |
and their application.

.

three from

HIGH FIDELITY DESIGNS

| To: General Sales Department, Room 11,

wireless ()"
world "’ e
-annual 1975

ALSO
AVAILABLE
AT LEADING
BOOKSTALLS

— e — — cw— — — e ——
ORDER FORM
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 eachincl. ...

High Fidelity Designs @ £1.35 each incl.

Hi-Fi Year Book 1975 @ £2.00 each incl.

I enclose remittance value £
(cheques payable to IPC Business Press Ltd.)

Name
(please print)
Address

Regd. in England No. 677128 Regd. office Dorset House, Stamford Street, London SE1 SLU J
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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.

12Volt | Amp Trickle Charger. £1-85P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24X 2X |4 in with
circuit, £1-37% inc, P.P

Crouzet Geared Motors, 30 r.p.m, New,
£1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-85
inc. P.P.

Panels with [.C's on 74p per 1.C. min.
order 10 .C's.

Transformers. 7-5V+7-5V {A, £| inc. P.P,
12-0-12V, 100mA, £1°10 inc. P.P. 9-0-9V,
100mA, £110inc. P.P.29V 50mA, 85pinc.P.P.
6-0-6V, 100mA, £1°10 inc. P.P.
Transformer. 24 volt, approx. | amp +
6-3V CT approx. 500mA, £1°40 inc. P.P.
Transformer. 20-0-20 volt, approx. 2 amp
+ 6:3V, £3 inc. P.P.

Transformer. 20 volt, | amp, £1'25 P.P.
Transformer. 45 volt, 2 amp, £3 P.P.
P.C.Board.$/S,54x 54in, 10 for £1 inc,P.P.
3EGI| Scope Tubes with base and con-
nections, £330 inc. P.P.

Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" X 2” X 2",
Power Unit Components Transformer.
18 volt |-amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°40 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
41" x 13" 80p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1°15 inc. P.P.

4 Panels each with XN3 type Nixie tube
ON £1'85 inc. P.P. Min. order 4.

PREGISION POLYGARBONATE CAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE

440V AC(+10%) \ 68V Range

01uP (14" x§) 1%  £2% +5%
0-22uF (13°x§7) 58p | 0-47uF ~ 58p 46p 36p
0-25uF (1§°x ")  62p | 1-0uF  66p 56p  46p
2-2uF 80p 85p  55p

O5uF (13°%37)  75p | 47ulF £1.30 £1.05 85p
0-68uF (2°%1") 80p | 6-8uF £1.64 £1.29 £1.09
1-0uF (2°%17) 91p | 10-04F  £2.00  £1-60 £1.40
20uF (2°x17) £1-22 | 15-0uF £2.75  £2.15 £1-80

TANTALUM BEAD CAPACITORS - Values available:
0-1, 0:22, 0-47, 1-0, 22, 4-7, 6:8uF at 15V/26V or 35V;
10-04F at 16V/20V or 25V ; 22-0uF at 6V/I10V or I6V;
33-0uF at 6V or 10V 47-0ukF at 3V or 6V; 100-0uF at 3V.
ALL at 10p each. 10 for 95p, 50 for £4.

TRANSISTORS: | BCI83/183L 11p | BFY50 20p
BC107/8/9 8p | BC184/184L 12p BFYol 20p
BC114 12p | BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BC547/558A 12p  AF178 30p
BC163/7/8  12p | BF194 12p | OC71 12p
BC182/182L 1lp | BF197 13p | 2N3055 50p

POPULAR DIODES—IN914 8p, 8 for 45p, 18 for 80p;
1N916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
£1; 1N4148 5p, 6 for 27p, 12 for 48p; IN4001 55p; IN4002
8p, IN4003 84p; IN4004 7p; IN4005 74p; IN4006 8p;
IN4007 84p.
LOW PRICE ZENER DIODES—400m\V, Tol. +59% at
SmA. Valuesavailable: 3V, 3.3V, 3-6V, 4-7V, 6-1V, 56V,
62V, 68V, 7-6V, 82V, 8.1V. 10V, 11V, 12V, 13V,
135V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V,
ALL at 7p each, 6 for 38p, 14 for 84p. SPECIAL OFFER:
100 Zeners for £5-50,
RESISTORS-—High stabilily, low noise carbon filin 5%,
1W at 40°C, }W at 70°C. E12 series only—from 2-2Q to
2:2M (. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2-20 to 2-2M 0 (730 resistors) £5.
SILICON PLASTIC RECTIFIERS—1-5 amp, brand new
wire ended DO27: 100 I'.1.V. 7p (4 for 26p); 400 P.I.V. 8p
{4 for 30p).
BRIDGE RECTIFIERS —2} amp: 200V 40p; 350V 45p;
600V 55p. -
SUBMINIATURE VERTICAL. PRESETS —0-1W only:
ALL at Speach: 500,100, 2200,4700, 4800, 1kQ,
22k Q, 47kQ, 68k, 10kQ, 15k, 22k, 47kQ,
100k 2, 2500, 680k 2. 1M Q, 2.5M, 6M.
PLEABE ADD 10p POST AND PACKING ON ALL
ORDERB BELOW £5. ALL EXPORT ORDERS ADD
COST OF BEA/AIRMAIL.

PLEABE ADD 8% V.A.T. TO ORDERS
Send 8.A.E, for lists of additional ex-stock items.
Wholesale price lists available to bona fide companies.

MARCO TRADING
Dept. E.3, The 0ld School, Edstaston,
Nr. Wem, Shropshire
Tel.: Whixall 464/465 (BTD 0948 72)
(Propra.: Minicost Trading Ltd.)
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] dia| 0125 02 gg'('g,'(g
RED 15p 19p 2 pin
with Data | GREEN | 2Tp | 33p | 1%,
e FYELLOW | 27p | Bp | Ve
INFRA-RED 550uW axial lead, 49p
LEDS with pats {1-5 mW TO46, £1-10
OPTO-ISOLATORS with Dats OP. AMPS
IL74 1-5kV, 150kHz £1| 709 all 25p
4350 2-5kV, 5MHz £2-25( 7418 pin  29p
748D1L  36p
THYRISTORS  50v 100v 400v
TS 1 2 a1p dep | RV S
TOB6 3A 27p 35p 50p | 7,00 16p
AC127 15p] 2N2926(R)  7p | BHA 0002 15W
AC128 15p | 2N2926(G) 12p | 1.C AMP £2:50
AF117 20p | 2N3053 15p
BC107 10p | 2N3055 4tp | IN914 I
BC108 10p | 2N3702 12p | IN40O1 Sp
BC109C 14p | 2N3704 12p | [IN4002 6p
8C169C 12p | TIS43 25p | IN4004 7p
8c182l 11p | MPF102 40p | IN4148 4p
BC184L 11p | 2N3819 25p | OA47 6p
BC212L 12p 1 2N3823 30p | QA81 7p
BC213L 1p 0A91 5p
BCY70 15p [ used OCa4 0Ag5 5p
BCYTY 22p 10 for 50p OA200 6p
8cyr2 12p p———— | OA202 7
BFY50/51  16p | 7805 Reg. £1-50
ocr 10p | Plastic 1-5 Amp | BRIDGES
2N706 10p 2A 50V 30p
2N2904 16p [ L129 5V reg 2A 100V 38p
2N2906 16p §00mA £1-40 | 2A 400V 46p

PRICES INCLUSIVE + 10p P. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

TTL AT LOW PRICES!

(All ex-stock. All prices include VAT.)

SN7400
SN7401
SN7402
SN7403
SN7404
SN7405
SN7408
SN7410
SN7412
SN7413
SN7420
SN7430
SN7432
SN7437
SN7440
SN7442
SN7445
SN7447
SN7450
SN7451
SN7453

DIODES: 1N4148 4p, 1N4001 43p. 1N4002 5p, 1N4003 6p,

1N4004 6p.

TAANSISTORS: ZTX107 10p, ZTX108 84p, ZTX109114p.
MULLARD C280 Polyester Caps {all uF): 0-01, 0-015
33p; 0-022. 0-033, 0-047 34
All devices full spec. by famous manufacturers. TTL
MAY BE MIXED FOR 25/39 PRICES. S.A.E fortulllists
10p P. & P. on orders under £1, otherwise POST FREE

J. C. JONES (Dept. PE3)
46 BURSTELLARS, ST. IVES

HUNTINGDON PE17 4XX
(Mali Order only)

~
=

15
154
154

00000 C00OOO000 006
>
-~

154

25/99

0144
144
14§
144
164
164
164
144
21
32

cococococcocconoocnccocanco
- Y 5

> e

g ot

144

p; 0-068 4p; 0-1. 0-15 44p.

1724 25/99
SN7454 154 0-143
SN7460 154 143
SN7472 29 27
SN7473 -33 32
SN7474 -36 34
SN7475 -51 50
SN7478 35 32
SN7480 -50 47
SN7483 95 -89
SN7486 35 34

SN7490
SN7492
SN7493
SN74395
SN7496
SN74107
SN74121
SN74123
SN74157

0 4
4 0
0 0
0 4
0 o
0 0
0 o
0 0
0 0
0 0
SN7489 3:56 3-33
[ 13
0 0
o 0
0 o
0 0
0 0
[ 0
[ 0
0 0
SN74175 1

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V—0-47, 1, 22,
4-7, 10 mF, dp; 22, 47, 4ip; (50V, 5p); 100,
54p; (50V, 7p); 220, 6p; (50V, 9p). Subminiature
bead-type tantatums 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, 9p. Mylar Film 100V
0-001, 0-002, 0:005, 0-01, 0-02, 2}p; 0-04, 0-05,
3p.  Mullard Tubular Polyester 400V E6
series, 0-001-0-022, 3p; 0-033-0-1, 4p. Mullard
minjature €333 ceramics E.12 series 29, 1-8pF-
47pF, 2}p; 56pF-330pF, 3p. Polystyrene 63V .
E12 series 10pF-1000pF, 2ip; 1200pF-
10000pF, 3ip. Miniature Highstab Carbon Film
Resistors 4W E12 series 59, 1Q-10MQ (109,
over 1M()), 1p. Postage 8p. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfield Road, Shetfield, S8 ORN.

DRY REED INSERTS
[ v e . |
_— e
Overall length 185" (Body length 1-17).

Diameter 0-14". Max, ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; £4-12 per 100; (3025 per 1,000
£275 per 10,000. VAT and post paid.

W.M. RADIO LTD

R

G. Y
40/42 Portland Road, Worthing, Sussex 0803 34897

COPPER CLAD FIBRE GLASS PANELS 12}in x 7in,
80p; 18in x 4in, 70p. Double sided 124in x 7In, 90p;
1in x 13in, £1-30. All post pald. MC METERS, 3
assorted 2-3in, £1-30 (40p). 5 FIGURE RESETTABLE
COUNTER, 18/22Vv, works on 12V, £2-25 (30p). 74
SERIES D.I.L. ICs ON PANELS, 10 for 80p-(10p).
COPPER CLAD PAX. PANELS, 8in x 9}in, 3 for £1.
12¢in x 9in. 2 for 90p. 16in x 9}In, 60p. Double sided
124in x 124in, 70p. Al post pald. 22-WAY STEPPING
SWITCH WITH RESET. A.C. mains operated, £1(30p).
THREE TRANSISTOR AUDIO AMP Transistors aquiv.
to AC128, OC72, 40p (10p). 3 for £1, c.p. VALUPAKS
P9, 100 s/mica caps 55p. P3. 10 sillcon diodes 650V
1}A, 50p. Post 12p tor one. 20p any multiple. Send 12p
stamps for full llst plus computer panels, etc. Refund

on purchase.

7tb ASSORTED COMPONENTS £2 ¢.p.

J.W.B. RADIO

2 Barnfield Crescent, Sale, Cheshire M33 1INL

Postage In brackets

Mall order only

ALLARD ELECTRONICS

Branded Components—Full Specification

BETA DEVICES

FOR BETTER PRICES

e
TRANSISTORS | 1.0's | DIODES & RECT.
AC187/188 709C TO.99 0-30| IND14 0-04
P 0:40/709C D.I.L. 0-30 1N4148 0-04
BCI107/ 741C TO.99 0-36|BY 127 014
BCI08  0-09 741C D.I.L. 0-36| IN4001/2 005
BC108C  011/723C D.I.L. 0-80|1-74003/4/5 008
BCI47/8/9 0-10|747C .LL. 0-85 | IN4005/7  0-08
ﬁ(é}\_m/u/lzo 13|748C D.1L. 036 | gpipggs
/87/88 WOl 14
020 swatt Audio LC.| " [gov” 30
BFY50 0-18| THA 800 £1-50. §wog ) A
BFY51/52 012 D_ta free with ; .
600V 0-30
0028 045] “every order.
2N2646 030 DIL. KETS ol 8 Rac
2N3053 014 B_Pmsoc 0-12| 33V 5% 008
2N3065 038 14.Pin 0121 Watt 64~
2N3442  £140| 14 pin 014| 200V 5% 015
2N8773  £2.20, L.E.D.
TIP41A 074 All prices 209—Red 017
10636 £1:00] include V.A.T. {L.E.D. Clip 002

C.W.O. PLUS P.P. I0p TO
BETA DEVICES,
263 THE RIDGEWAY, ENFIELD, MIDDX.

TRANS!ISTORS SCR's Price fOIODES Price
Price each each
each JCRS105 0-30 11N914 1N4148

AC125/6/7/8 0-13 |CRS1/10 0-58 0-05

it sujena oo 0w

. CRS1/40 0-45]

AF114/5/6/7 0-14|CRS3 40 0-55) B W. TV TENNIS

AF118 035 SEMICON PACK|

BC107/8/9 8-09 SPECIAL COMPLETE

BC147/8/9  ¢-10 1/C OFFER 2741C. 2-BC108.

BC182/3/4 8-10 5 watt 4-1N4004. 1-7805,

BC212/314 0.1 Radio Pair | 167400 24-NoT4

BCY70/71/72 9-12 414 ;

B0131/132  0.35 ZNE;{JS.'T?OO SEECIALIRRIGE]

BE194/5/8  0-10f  poc B | £13:56 PER PACK

BFY50/51/52 ¢-18 singly FULL RANGE

B Rl aWa for T

or types.

MJE371 073 TBAE1-35 17400 serles at

2N2218 0197 ENERS low prices. Vero-

2N 2906 0-13157vas board. pots. caps.
gzgggg alt 3-11 All voltages etc. etc.

gsggg; 3:3 BZXx61 serlaso " ﬁs’(ﬂd o

2N3702/3%4  0.10 13W 0-17{ S.A.E. piease

2N3705/8 0-10 BRIDGE RECTIFIERS
2N3707/8/9  0-08 Prics each

2N3819 0-28] p.lv 1A 2A  4A  BA

50V 0:20 0-3c 0-45 0-55

TIL209 rea 100V 0-20 0-38 0-48 0-58

(0 125"} 0-20| 200v 0-25 040 0-54 0-68

PACK OF TEN 400V — 0-43 0-60 0-75

1-75| 600V 0-25 0-45 0-70 0-87

299/301 BALLARDS LANE
LONDON N12 8NP
MAIL ORDER ONLY. Cash with order.
Orders under £3 plus 15p P. & P.
Add V.A.T. to total

(01-445 5188)
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TURN YOUR S8URPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO,, P.0. Box 5, Frome, Somerset.
Immediate cash settlement.

DART ELECTRO SERVICES
124 Oaklands Park, Buckfastleigh, Devon

ELEC. CAPS (ITT) LF/V

17100, 2-2/63, 4-7/35, 10uF/16, 8p; 10/63, 22/10, 47/25,
100/10, 7p; 100/50, 10p; 470/35, 220/50, 18p; 1000/25, 24p.
L.V, DISCS

0.01/18, 0-22/18. 0-047/12, 8p; 0-1/30. 0-22/6, Tip.
P.S. CAPS 5%

10-680pF, S§p; 1000-10000pF . 8p.

P.E. CAPS 250V

0-01-0-047, 5p; 0-068—0- 1, 8p; 0+ 15-0-22, 8p; 0£33-0-47,
10p; 0-68-1uF, 18p.

RESISTORS

0-25W E12CF, 14p; 0-5W E12CF, 1{p; 0-5W E24MO, 4p.

ZENERS
400mW. 12p; 1W, 18p.

TRANSISTORS

2N699 4sp  AD161,2 MP 95p
2N1613 25p BC107/8/9 12p
2N3053 21p  OA202 1
2N3054 s0p 1N914 5p
2N3055 55p  1N4001/2 e
2N3702-7 12p  1N4BO3/4/5 9
2N3773 £2:95 1N4006/7 13p
2N3819 40p INs148 p
2N5459 49p

LIN.1.Cs

WAT09/14 32p  LATALE 38p
LAT09/T099 2p LAT23 T8p

Ploase add 8% VAT and 15p Postage and Packing.

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 Cl6, North Staffordshire
Polytechnic, Beaconside, Stafford.
Tel.: Stafford 52331.

EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS’ full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

I3 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 SWS5
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 coursesin Electronicsand 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, Intertext House, London
SW8 4U)

Or phone 01-622 9911 (All hours)
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LADDERS

LADDERS, timber and aluminium. Tel.

Telford 586644 for brochure.

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals, books on radios, T.V.s, etc.
Service sheets 40p pluys S.A.K. Free book lists
on request. Back issues of P.W., P.E,, E.E.,
TV available 25p plus 7p post. S.A.K. with
enquiries: B.T.S. (Mail Order Dept.), 190 Kings
Roaéd, Harrogate, Yorks. Telephone (0423)
55885,

S8ERVICE SHEETS for over 6000 models of
Televisions, Radios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus 8.A.E, with free Fault-Finding Guide.
Over 50,000 sheets in atock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.A.E.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 429066,

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 % in. thick, high
strength and insulation properties, sheets
12 in. x 12 in., 45p each. Send to: Richards,
15 Linden Lane, Kirby Muxloe, Leicester,

COMPLETE MINT COLLECTION of Practical
Electronies 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.
canbe 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.1.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.

*8COPE TUBES WANTED. 1 in. type 1CP1 or

" DH3/91, preferably with bases and screens.

Price up to £6 according to age and condition.
Cheque or P.O. by return.  BARRY CHILDE,
370 Charminster Road, Bournemouth, BHS
9RX. Tel. 516565. Closed Mondays.

VINTAGE RADIO8 are a fascinating and
lucrative hobby. We have sets, literature,
ete. from £2-£100 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. £2 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 cablnet (lllustrated In Jan. 1974
Practical Electronics). Speclal Price to readers
of Practical Electronics, £3-80 plus 45p P. & P.
Ready Punched with a self-adheslve anodised
aluminium front panel, £1.80 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, Sheffleld 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-off’s and small
runs. Machine engraving in metals and
plastics, contour milling, Send 2 44p stamps
for catalogue. RAMAR CONSTRUCTOR
SERVICES, Masons Road, $tratford on Avon,
Warwicks, CV37 9N T, //‘

12 VOLT 20713 watt FLUORESCENT
LIGHTING (by THORN/AEI)
with diffuser and on/otf switch,

Ideal, caravan, boat,
emergency lighting,
etfc.

Guaranteed
£5-50 ey
inc. VAT and post gy

List price £7:02 inc. VAT
SALOP ELECTRONICS Teol, 53208
23MWyle Cop. Shrewsbury, Shropshire

INSTRUMENT CABE8 by Bazelli,
manufactured from heavy duty P.V.C. faced
steel/ Hundreds of radio, electronic and hi-fi
entfusiasts are choosing the case they require
frgin our range of over 200 models, (ienerous
ade discount. Prompt despatch. Free lit-
rature, BAZELLI, Department No. 23, St.
Wilfrid's, Foundry Lane, Halton, Lancaster,
LA2 6LT.

o

FLUORE

£

You can bulld this reverse polarity proof

light for use in homes, garages, caravans, for
camping, or emergency lighting. Everything is
supplied: the tube, white enamelled metalwork,
first quality components, P.C.B., Instructions, etc.

Price only £3-19 var
Ready built £3-78 pos
Diffuser onty 59p extra packing

ALUMINIUM
T BOXES

Prices include Iid, screws, and V.A.T.
Post and packing 10p extra on all orders.

i 28" 14" high 399
. A 39

14
"

St
2
o
5
b
pes
R
>

. N
0°
Order now 10—
ELECTRONIC DESIGN ASSOCIATES
DEPT PE
82 Bath St., Walsall, WS1 3DE. Phone 33652

270

LOW COST L.C. MOUNTING. 100 I.C. pin
sockets 60p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
Sp/pair. (P. & P. 5p/order). LED (MLED500)
20p each post free. Quantity rates. P.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE,

[""""MIN| ACCUMULATO RS ==y
2 volt MULTI.USE
Sealed Lead Acid Re-
chargeable Calls.
Size L450—['4" x |1°]”
x 0°44". 3 for £1°85
inc, P. & P,

Size GA2—1'7" x 1.3"
x 05°, 3 for £2:35
inc. P. & P,
GARFIELDS, 269 Rye
Lane, London, S.E.I5

1C 8OCKET PINS for low cost mounting of 8 to
40 pin DILs. 70p (+ 5p VAT) for strip of 100,
£1°50 (+ 12p VAT), for 3 x 100, £4 (+ 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 1/b Reef
10-14 £2.05 £1-15
15-19 £2-18 £1.20
20-24 £2:20 1
25-29 £2.25 £1-30
30-34 £2.35 £1.38
35-40 £2. £1-45

All the above prices are inclusive in U.K.

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P,$.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 £3.95 inc. VAT, post free.
Circuit and details S.A.E. GREENBANK
ELECTRONICS, Dept. 320, 94 New Chester
Road, Wirral, Merseyside, L62 5AG.

VALVES, TRANSISTORS, 8TYLI. Valves 1930
to 1975. 1,500 types. Many obsolete, List 16p.
Transistors list 15p. 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) £2'90
PEOPLE DETECTOR .. a3 .. £320
Big-Ear SOUND-CATCHER .. .. £320
Mini DREAM LABORATORY .. £320
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 Cunliffe Road, Stoneleigh
Ewell, Surrey

(Mail Order U.K. only)

fibre optic suppliers

MARE'S TAILS. Buiid a decorative display with this

professionally finished unit, 22in diameter with 7,000 +

fibres. Looks immaculate. £8-70.

FIBROFLEX SIZE 1. Flexible 440 strand glass light conduit,

bundie dia. 1-14mm. 40p per metre (£3 per 10m).

FIBROFLEX SiZE 4. 2-28mm bundle dia. £1-50 psr metre

{£12 per 10m).

CROFON 1810. 84-strand plastic light condulil, bundie dla.

1-8mm, 0.D. 3-3mm. £1-20 per metre (£9-30 per 10m).

PLASTIC OPTICAL MONOFIBRE. For multiple lumination

from one source, dlsplays. internal iumination, effects,

ogllc-l coupling, etc.

FP20 (0-Smm dis.)—50p per 10m; £4 per 100m.

FP40 (1mm dia.)—E2-20 per 10m; £14 per 100m.

FPB0 (1-5Smm dia.)—£4 per 10m; £38 per 100m.

OPTIKIT 103. Contalns 2m Crofon 1810 pius 5m each FP20.

FP40, FPEO0 plus polishing compound. A handy pack for

the sxperimenter. £4.70.

LENSES AND REFLECTORS. We stock a range of 6 lenses

and 5 reflectors tor use In proximity deteclors, intruder
h short range

optical communications.
OPTIKIT L8. 1 each of 8 lenses, £2-50,
OPTIKIT RRS. 1 each of 5 reflectors. £1-50.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to 20 x —enhance contrast on cris, LED

nixies, Instr L A in red. b
green/neutral. 50mm square 80p; 75mm £1-20; 150mm €4.
LINEAR POLARISERS. For light vaives. stress analysis,
type HN32. Type KN42 is for high tem in projectors.
Use a pair to make a psychedaelic light show. Price as for
circular polarisers.
LIGHT SOURCES AND DETECTORS: MV54 Minlature
(2mm) Red LED, 20p (10+ 18p); MLED500 TO92 Red LED,
20p {10+ 18p); MLEDS2 Infra-Red Emitter. 30p (10+ 27p);
X(?ZQO-R 3mm Red LED. 20p (10+ 18p): XC209-Y or -G
Yellow/Green, 30p (10+ 27p): 2NS777 High Sensitivity
Photodarlington Silicon Detector, gain x 2,500, 50p
(10+ 45p); MRD150 Silicon Phototransistor—high speed,
4us good sensitivity. 70p (10 + 87p)
“*NEW ML8203. Latest Motoroia Light Activated SCR.
High sensitivity 10mW/cm?: high current 400mA (5A peak):
80V. Switch smail motors or relay direct from opticat
control, up to 24W power. £1-20 (10+ £1-10).
SEOSS ULTRASONIC TRANSDUCER. For remote control
40kHz. Tx/Rx palr. £3-50.

Please add 8% VAT to prices above
Send 9In x §in 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 £2.85. PRODUCTION
SPACE available for; PCB Production, PCB
and Electronic Design to Spec.: electropiating,
silk-screening, roller and electro tinning, All
art-work and photography undertaken. Send
basic circuit, P.C layout or P.C. master stating
quantity required for estimate by return, or
phone:  W.K.F. ELECTRONICS, Dept,
P.C., Welbeek 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 1§ kW channels with
SENSITIVITY, DIMMING and BYPASS controls,
Designed to be robust and reliable and simple
to build. KIT FORM: £13'99; PRE-BUILT:
£15'99. THEATRE AND DISCO/CLUB DIM-
MERS OUR SPECIALITY!
Only written enquiries and Mail Order to:
SELEKTRON

2! Priors Road, Windsor, Berks. SL4 4PD

AERIAL BOOSTERS £3, 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.

Add 10p P. & P. for orders under £2.

Data. and circuits where appro-
SINTEL prlate. supplied with orders, or
available separately (4ip stamp

each).
3 Dight DIP LED calculator display
ngn Quaiity 0-3in LED 7 seg. display
MKS50250N Alarm Clock IC
Send for our new simple MK50250N clrcuit diagrams
Soldercon IC socket pins — 300 ping for £1-50 + VAT = £1-82
1,000 ping for £4-06 + VAT = £4.32
MK50250N + 4 x DLT84 0-3in LEO's £10:20 + VAT = £11-01
Complete circuits and special prices for MK50250N with LED's
Minitrons or SP352's.
SINTEL, 538 ASTON STREET, OXFORD. Tet (0885) 43203

£1-35 + VAT = £1-45
85p + VAT = £1.02
£8-90 + VAT = £7-45
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BUILD. THE TR AS RE TRACER 'NEW IMPROVED

FANTASTIC 8 MK 1 ot ocator MAINS INTERCOM
N EW NO BATTERIES

@ Varicap tuning

@ Britain’s best aelling metal tocafor kit
M R 8 @ Weighs only 220z
L W Speaker and earphone operation

@ Knocks down to only 17in

MEASURES i 8 st e col sty .
A
°N'-Y1 @ oy ooty e
90 x 70 x 18mm

er

pliers and snips to Brit. £21-9 pair

@ As seon on BBC-1 & BBC-2 TV Safety & +VAT £1-76
Send s.8.9. tor lestle] Telecom. Standards, Supplied with 3-core wire.

Am azing Value at £11 ¥ 95 2?"\9“" Eg ; 80 = » £1 3 ; 75 Just plug into power socket. Ready for use. Crystal-

and gusrsntesd clear communication from room to room. Operates

8 "elds Of measu rement P.&P.60p + T8p VAT P& P.60p + £1-10 VAT over“la §-mile range. OnIOfTb s:itchl, Vol.icon;r:l.
Useful as office intercom, baby alarm, invalids.
a nd 40 ranges M'mK'TEOSIBE%TE%N}'E:'“:g" %I;EZYEB::;;) o No G.P.O. llcence reqd. Full price ref. if returned in

Volts d.c. § ranges: 100mV. 2V. 10V. 50V, 200V, 1,000V
(20KN/V)

Volta a.c. Srang
Amp.d.c. 6 rang

10 days. 12 months service guarantee. P. & P. 60p.
NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

1.5V, 10V, 50V, 250V, 1.000V (4k1/V
D R b S LI METER REPAIRS. Ammeters, voltmeters

50uA, 2-5mA, 25mA. 250mA, 2-5A. multi-range meters, etc. Send to METER,
ow .0 x 1.0 x 10, N x 100 (da 1/10 REPAIRS, 21 Mount Road, Thundersley,
1-5v. 10V, 50V, 250V. 1,000V Bentleet, Lssex, S87 1HA.

: +6dB, +22dB. +36dB. +50dB, .

+62dB.
Capacity 4 ranges: 25F. 250uF, 2,500uF 25.000uF PRINTED CIRCUIT BOARDS. PCB for any

PRACTICAL  KELECTRONICS and  PRACTICAL
SUPERTESTER 680 R ICE WIRELESS project, 50p per board. From
20,000 Ohm per Volt sensltivity individual patterus £1 plus 5p per square inch.

;’F‘:‘i‘i?"‘l’:&“ '.W'S'LS‘I“SI"’;;: Add VAT plus 5p . & P. per board. Mail
.ndqsm"““ ;Imen‘i:":“zs X order only. TEC, 241 Burnt-Ouak, Broadway, Latest transistorised Telephone Amplifier with
| 95 x 32mm) @ Accuracy and Middlesex. detached plug-in speaker, Placing the receiver on
‘"'“"'l'y (1% in D.c - 2% In AC) .0 the cradle actlvates a switch for immediate
. gnan:::;eg’r::gm‘q": ,32':225::; two-way conversation without holding the handset.
o 100 ‘e ° FuI‘I1 ranges of accessories BOOKS AND PUBLICATIONS Many people can listen at a time. Increase efficiency
1.00C times overloa Printed in office, shop, workshop. Perfect for --conference’
Z',f_c,'ﬁ,'fd:,‘.’ﬁ;d.'}:,’,m",“:e'i,,,";'nh:,‘,‘; £18 ) 50 calls: leaves the user's hands free to make notes,
other meter, Ask for free catalogue. Atcessories Extia UFO CHARTS: Daily F“!Z“fw 50p; 1"'PdiCIi01}- consult files. No long waiting, saves time with
e e oo SANIRETO | | G0y T v D Detection (Reprind, | | b recndng mode a £1295
w o Fravity”, 55p. K etection (Reprint), tape recording model at £12-95.
s METT:RS%TEg;RO;‘é%TVERLTMfgs’;ééx‘%e:é 63p: (lircuits: Transistor Optical Detector, P. & P. 48p. 10-day price tefund guarantee.
PROBE., PHASE SEQUENCE INDICATOR—Send for 66p: Radiation/Optical, 44p: Microdetectors
detalls. (Memory, LSI), 80p: Crystal Radiation/ WEST LONDON DIRECT SUPPLIES (PE3)

Counter-Timer/Stopclock, 85p. FET Multi- 169 KENSINGTON HIGH STREET, LONDON, W.8

ter, £1-70, R PR iglhla 5, Needlis
MORE RANGES FOR Rlllgl-il;tzélzgolkk & L., Highlands, Needliam

LESS MONEY!
e IMIINISONIC

AC/DC Multimeter type U4324
A-DC 0:08-3A-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

COMPONENT KITS NOW AVAILABLE.
4ip STAMP BRINGS DETAILS.

20kHz. Resgistance: 500 ohm to
5 Mohm—5 ranges. Declbel: -~ 10 TRANSISTORS | VOLTAGE |
to +12dB. Accuracy: =2:5%. DC BC204 11p | REGULATORS MINISONIC MINISONIC COMPONENT
+4% AC. Dimensions: 167 x 98 BC209C Itp uA78I15 220p | KITS
63mm. £8 85 sg:gz 10p | 723 180p | P.C.B.
B . 4 wip! V.C.O. i -85
: St k| ammars 118 x 295w ben VED (UL casn
P | P ali _glass, | Y:&F- -
.. ALPHANUMERIC NIXIE TUBES B7971 Scat lee ThISiRe iJap | s eropatenn | LT T e i
NIXIE tube has the ggg(lgaolb Il';': OP. AMPS Complete with over- | Yoltage Ref. £0.57
iy O Lty ZTX500 17p |709/80ip 390 |lay details and in- | Ring. Mod. (I required) £4-14
the alphabet, %m%gg: §3" 71?/ 5 ;73 STHUCCIONS. Noise Gen. (| required) £086
::?emls Sp':;‘i‘agl 2N2905 17: 748 48p | £3-62 inc. VAT and | Kbd. Control (1 required) £4-16
e 8 2N2219 22p | FETMOPA  450p | | K. postage. |HF Osc. and Det. €193
inngie tube. 7;*110‘5,4180%: SPECIAL | Power Amps £2.61
rom the stand- ig. oltage . . .
pointofboth read- MPsSLOI §9p tlt;vqnivﬂsss All above prices are for single kits of each
ability and elec- MPSL5!  41p | sG3402N v A T type and include VAT, P. & P. Full details
trical characteris- J MPSUQ7 69p | sG3402T sF ke are included in lists.
tics. the Alpha- MPSUS7 85p | $G1495D
numeric NIXIE tube provides many unique benefits FETS MFC6040 Please add 87, to
including % 170v-2tmA % Alid.c. operation % Uniform. 2IN3819 46p | MFC4000B A
continuous line characters of equal helght * Memory 2N5459 60p [LHETYNRIRTE I Miscetltianeous Items
with simple solid state drive circuits % Readability in T.T.L. @
high amblent light . . . 200 footlamberts brightness DIODES 7402N 5 way 180" DIN sockets 27p
* Long life with no loss of brightness % Character tN5401 2lp | 7410PC 24p | 5 way 180° DIN plugs - 34p
height 2¢in IN914 5p | 7420N 24p Battery connectors 9p/pair
D BTG IBS/TS:)8 7{;: ;23‘3",:‘: }3" SVOI:ESTANTAN Hook up wire, 36 colours, + metre of each
Price only 99p each plus 16p P./P. 1GP7  10p | 7478N 750 | 0:03 ohms/em as - I ) £|702%
T NoIsE | MIEN e |mectediorthe | Min: DPDY comsle sk '
P o 3
JUST ARR'VED. H gEJODESIGOP ;:?;TJC gg: 20em lengths 10p lﬁ:;l:‘;ﬂgugei;dn?se_d to quoted price of
M =
NUMERIC INDICATOR TUBES [ 7421N  s0p
Ultra-long life. high quality. 0-9 and 2 independent deci- RECTIFIERS | 74123N 144p INTRODUCING SAVE BY PURCHASING A COMPLETE
mal points. Supply voltage 200V d.c. Current 14mA. REC41A 120p | 74150N 210p THE MINISONIC SET OF KITS AS DETAILED TOGETHER
Pulse duration 100us. Character height 0-51. overall REC46 255p | WITHSWITCH, BATTERY CONNECTORS
oize 14, REC70 40p | RESISTORS o UG OB UP VIRE AND P.C.B ,
Brand new. guaranB(eed. Surpius to manutfacturer's EAIoo/|0Ioop g;c(lbD‘IETf\GI;: for 5 | CASSETTE s
ts. T 8538t a A
LT WD (22D MDA942A/1 | 5% CARBON £1-15 Inc. VAT, P. & p. | Price inc. VAT & U.K. Postage £43
1-25 £1-00; 25+ 90p; 100+ 80p; 210p [ FILM  9p for 5 o Vilpjiotd 2

TERMS: MAIL ORDER

ONLY. C.W.O.

Cheques or P.O.’s pay-

able to Eaton Audioi

Ovrders over £5 free o "o
P.&P.Otherwiseplease Buy it with Access
add 10p in the £I.

1,000+ price on application.

Add 8% VAT to sll ltems + 35p P. & P.
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON PE19 3JB
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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 circults. ALL ARE BRANDED, FULL
SPECIFICATION devices offered at unbeatable prices! BRANTUB ! !!
* Resistors—wlire-wound and
: 1/99 100/499 500/1000 1/99 100/499 500,100 1799 1007499 '500/1000 carbon.
7400 £0-15 £0-125  £0-10 | 7442 £0-645 £0-537  £0-43 | 7494 £0-485 £0-412  £0-33 | * Capacitors—silver-mica, paper.
7401 £0-15 £0-125  £0-10 | 7443 £1-275 £1-062  £0-85 | 7495 £0-63 £0-525  £0-42 ceramic. polyester and
7402 £0-15 £0-125  £0.10 | 7445 £0-855 £0-712  £0-57 | 7496 £0-72 £0-60  £0-48 slectroiytic.
7403 £0-15 £0-125  £0-10 | 7445 £1-05 £0-875  £0-70 | 74104 £0-315 £0-262  £0-21 | * Controls—volume, pre-set,
7404 £0-18 £0-15 £0-12 | 7446A £1.05 £0-875  £0-70 | 74105 £0-315 £0-262 £0-21 | , DI°;’°°"-"'("" ]
;233 -1 01 12 N 0.5 £0-875 g | e £0:315 £0-262  £0-21 e
. . £0- 447 £1. £0-875  £0-70 | 74121 £0-315 £0-262 £0-21 | , N
7407 £0-375 0312 £0.25 | 7448 £0-855  £0-712  £0.57 | 74122 £0-45 £0.375  £0.30 | ) censistors—silicon, germanium,
7408 £0-15 £0-125  £0-10 | 7450 £0-15 £0-125  £0-10 | 74123 £0-63 £0-525  £0-42 | grock.
7409 £0-15 £0-125  £0-10 | 7451 £0-15 £0-125  £0-10 | 74141 £0-75 0625  £0-50 | wehave 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 £0-185 £0.162  £0-13 | 7454 £0-15 £0-125  £0-10 | 74153 £0-69 £0-575  £0-46 | and contain s mixture of com-
7413 £0-345 £0-287  £0-23 | 7460 £0-15 £0-125  £0-10 | 74155 £0-69 £0-575  £0-46 | ponents from the above list. This
7416 £0-345 £0-287  £0-23 | 7472 £0-255 £0-212  £0-17 | 74156 £0-69 £0-575  €0-46 | s a fantastic. unrepeatabls offer
7417 £0-345 £0-287  £0-23 | 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 £0-125  £0-10 | 7474 £0-315 £0-262  £0-21 | 74181 £1-005 £0-837  £0.67 | ®Stock of apares at a tiny fraction
7423 £0.27 £0.225  £0.18 | 7475 £0-465  £0-387  £0-31 | 74162 £1-005 0837 g0-67 | STrormalenee  terest.
7425 £0-27 £0-225  £0.18 | 7476 £0-315 £0-262  £0-21 | 74163 £1.005 0837 £0-67 | o T e T eE  BAas
7426 £0-27 £0-225  £0-18 | 7480 £0-435 £0-362  £0-29 | 74166 £1-425 £1-187  £0-95 | 4’0 CONTAIN A POUND NOTE:
7427 £0-27 £0-225  £0-18 | 7482 £0-75 £0-625  £0-50 | 74174 £1-20 £1-00  £0-80 | TweNTY CUSTOMERS WILL BE
7430 £0-15 £0-125  £0-10 | 7483 £0-825 £0-687  £0-55 | 74175 £0-975 £0-812  £0-65 | VERY PLEASED INDEED'
7432 £0-27 £0-225  £0-18 | 7485 £1-275 £1-062  £0-85 | 74192 £1.275 £1-062  £0-85 | And the price that we are asking?
7437 £0-27 £0-225  £0-18 | 7486 £0-315 £0-262  £0-21 | 74193 £1-275 £1-062  £0-85 | Only £1-50 including both postage
7438 £0-27 £0-225  £0-18 | 7490 £0-465 £0-387  £0-31 | 74198 £2-10 €175 £1.40 | and vaT!
7440 £0-15 £0-125  £0-10 | 7492 £0-465 £0-387  £0-31 | 74199 £2-10 £1-75  £1-40 | Rush your order now' This offer
7441A £0-825 £0-687  £0-55 | 7493 £0-465 £0-387  £0-31 is only made to reduce our surplus
stock! itis unilkety that in these days
To secure the above prices, all orders for these devices must exceed £10in total value. Price rating is established by TOTAL NUMBER °L|":'"?e "e'l‘:," Eestallieverge
OF DEVICES ORDERED. Any mix may be made. For special quotations for large orders ring 021-327 2339 NOW! ! ! able to rep

NEW! NEW! NEW! NEW!

An aerosol spray providing & convenient means of producing any number of copies
ot a printed circuit both simply and guickly.

Method" Spray copper laminate board with light sensitive spray. Cover with trans-
parent film upon which circuit has been drawn. Expose to light. (No need to use
ultra-violet.) Spray with developer, rinse and etch in normal manner.

Light sensitive aerosol spray . .
Developer and Etchant

£1:00
50p
plus postage

Single sided
Double sided
Cut in any multiple of 6in to a maximum size of 3ft x 4ft

FIBRE-GLASS COPPER LAMINATE

75p sq.ft
£1 sq.ft

POSTAGE 30p

NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS)

POSTAGE 30p

SYNTHESISER

Modules by Dewtron®

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

ot 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 just 15p for full catalogue to:

D.E.W. LTD.

254 Ringwood Road, Ferndown
Dorset BH22 9AR

272

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.

semiconductors

ZTX504 ssp 25170
ZTX510 %  ZSi7
ZTX530 8172
ZTX531 25174
ZTX550 8176
ZTX551 5178
2N3055 25270
28271
28212
25274
25276
25278

* DIODES *
120

ZTX300
ZTX301
ZTX302 p
ZTX303 ZTX503 18p BZV19 series  15p
MOTOROLA BD699 £1:10, BD?00 £1-22, MJE2955 £1-30, MJE3055 75p.
SIGNETICS UA748CV operational amplifier 55p each
RCA PRICES SLASHED' CA3090Q stereo decoder only £3-25 each
ZN414 THE FAMOUS FERRANTI RADIO I.C. Only £1-32 with data
SCORPIO Mk. li. C kit of I Jctors £5-65 (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 £3

ALL QUR PRICES INCLUDE VAT

DAVIAN ELECTRONICS
PO BOX 38, OLDHAM, LANCS,OL2 6XJ
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Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
==2E-  about Radio &

4 Electronics
maintenance and
repairs for a spare
time income and

Over 150
ways to
engineer a P forute.

}(— e mmCUT OUT THIS COUPONm e s e sy
Tick or state subject ofinterest.
I Post to address below.

MECHANICAL DRAUGHTSMANSHIP Construction

“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.1.B.. Yorks.
“Completing your course. meant going from a job I detested to a job that I love.
with unlimited prospects.” —Student J.A.O.. Dublin.

My Ira‘ining quickly changed my earning capacity and. in the next few vears.
my earnings increased fourfold.”"—Student C.C.P.. Bucks

POST TODAY FOR A

BETTERTOMORROW

To Aldermaston College, TPEO3
Dept. TPE03, Reading RG7 4PF

AND QUT 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:

NAME
Block Capitals Please
ADDRESS

POST CODE
OTHER SUBJECTS

I Society of Institute of Surveyors instiute I
Frgineers— F LCSt o
AMSEMechy O Deogrers CITY & GUIL DS I

Tnstitute of IAMIFD) g  General Buiding
Fngineers & General {all branches) m]
I Technicians Draughtsmanship O Heanng & Vent o
TAMILED O Flec Draughtsman- inst Clerk of
CITY & GUILDS ship O Works o I
I Gen Mech Eng O Archinectural - Sue Surveying =
Maintenance Fng O  Draughtsmanship O Health Enginecring O
ECUR'TY I Welding O Technical Drawing [ Road Construction O I
Gen Diesel Eng 0o Quantities
Sheet Metal Fsumates 8
Work O Hydraulics I
l Enogr Inspection o RADIO & TELE- Structural Eng [m]
2 Fng Metallurgy 0 COMMUNICATIONS I
na ou oW 7 T
ELECTRICAL & Telecoms =]
l ELECTRONIC Gen. Radio & TV GENERAL l
CITY & GUILDS Frg O Agricultural Eng [}
o L] ° Gen Flectrical Radio Amateurs Council of Fng
I F’ o g Fam O  [Insutsuions [m]
EI"CIC'"T:;;"E Radio Servicing 0 Farm Science a
I installations [u] Plasuics o I
Flectrical Maths o

That's how long it will take you to fill in the coupon. Mail it today and | Gompuicig 8 :g;g:?g#&{ l

we’ll send you full details and a free book. We have successfully trained Eiecon cliuns) O lnstitute of the Suppiementary I
508 al.
thousands of men at home—equipped them for higher pay and better, l & Flectronics pondiiiis) e f’lol:zrf/‘f;{ﬁrs. «

more interesting jobs. We can do as much for YOU. A low-cost home I GBI o P ML s s} I
study course gets results fast—makes learning easier and something MANAGEMENT & Auto Fng 5
to look forward to. There are no books to buy and you can pay-as-you- l PRODUCTION Gen Auto Fng 8] l

Insuitute of Cost Motor Mechamies O G c E
learn. & Management Auto Diesel Fng =] oo l=e |
Accints O Garage M 'ment o — choose from
g . . Computer ALC Aero 580’ & ‘A’
Why not do the thing that really interests you? Without losing a day’s I Programming O Fngineering ; I
g i y i i SIS ] 1 O Frams O |level subjects.

pay. you could quietly turn yourself into something of an expert. I Work Study O Gen Aero Fng s} l

Complete the ccapon (or write if you prefer not to cut the page). No fen Producton
. . . E &
obligation and nobody will call on you . . . but it could be the best thing l Evimanng o CIEIE l
you ever did. Storekeeping 3 nsutute of Building Coachinag for many
I \anagement LI1OB O (‘IGN(IS. including
H Skilt O ABT Clerk of CE&G
Others have done it, so can you I TS com 1 G o I

ALDERMASTON COLLEGE sce |

Dept. TPE03. Reading RG7 4PF | Accredited by C.A.C.C. Member of A.BC.C l

OME OF BRITISH | UTE OF ENGINEERING TECHNOLOGY I p———

Published approximately on the [5th of each month by IPC Magazines Lid.. Fleetway House. Farringdon Street. London. EC4A 4AD Printed 1n Fngland by Chapel River Press. Andover.

Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (Assia) Ltd. South Africa—Central News .Agency Lid.

Publisher’s Subscription Rate mciluding postage for one year. Inland £3-85, Overseas £4-70, U.S.A. and Canada N13-00.

International Giro facilities Account No $122007. Please state reason for payment. “'message to payee 3 . .

Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the written consent of the Publishers first given. be lent. resold. hired out or otherwise

disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V A.AT . and that it .shall not be Ienl.(r:so(ld
i d ilated di or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorial

or hired out or otherwise disp of in a
matter whatsoever
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tormer. 6-ICs.

—
)u

mains operated Free teak sieeve with every kit

diode tuning

e

(also built and tested £24-95)

sleeve 8in
sleeve

£31-00 (Car”age 50D)  (aiso built and tested £37-50)
; STEREO FM TUNER Features

lead and tuning meter indicators.
stabilised power supply—mains operated. High
pertormance and sensitivity with unigue station
indication IC stereo decoder. Overait size in teak
23n

£21-06 (Carriage 50p)
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

Henry’s Radi

LARGEST SELECTION OF ELECTRONI
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

You can build the Texan and Stereo FM Tune
TEXAN 20 - 20 WATT IC STEREO AMPLIFIER

Fealures glass fibre PC board. Gardners low field trans-
10-transistors plus diodes. etc. Designed
by Texas Instruments engineers for Henry sand P.W 1972
Suppiied with full chassis work, detajled construction
handbook and all necessary parts Fuil input and control
facilities. Stabilised supply. Overall size 15:in > 2%in - 63%in

P

Bt p

63in. Complete kit with teak

capacity’

TEST EQUIPMENT
MULTIMETERS

Carr oacking 35p

TRANSISTORISED MODULES
Tuners-Power Suppliers-Amplifiers
AMPLIFIERS (all single channel uniess stated)

4-300 9 volt 300MW 75
2004 9 volt 250MwW 270
104 9 voit 1 wait 3-10
304 9 volt 3 watt 3.95
555 12 volt 3 watt 410
5555ST 12 volf 1} + 1} watt 595
E1208 12 voit 5 watt 5-10
608 24 voit 10 watt 4-95
410 28 volt 10 watt 4-95
620 45 volt 30 watt 995
240 30/35 volt 15 watt 5-45
260 45,50 volt 25 watt 695
SAB817 24 volt 6 6 10-20

EMI SPEAKER
SPECIAL
PURCHASE

in 8in chassis
speakers ‘Carr pack-
ng 30p each or 50p

or
*150TC 10 watis 8
ohms twin cone £2-20
-350 10 walls 4. 8. 15 ohm with twin
tweeters and crossover £3-85 each
EW 15 walt 8 ohm with tweeter £5-25
350 20 watt 8, 15 ohm with tweeter
£7-80 each

“ Polished wood cabinet £4-80 carr
etc 35p each or 30p pair

Amplifiers with controls

VAT 8% EXTRA
ON ALL ITEMS

EXTRA DISCOUNTS

Semiconductors-—-Any one type or mixed SN74

Series IC . 12—extra 10%. 25—extra 15%. 100—
extra 20%

74 SERIES AND LINEAR

€p tp £ p
SN7400N 016 | SN7485N 1.63 | SN74191N  2-00
SN7401N 016 [ SN7486N  0-47 | SN74192N 200
SN7402N  0-16 | SN7489N 3.87 | SN74193N 200
SN7403N  0-16 [ SN7490N  0.70 | SN74194N  1-30
SN7404N  0-16 | SN7491AM  1-00 [ SN74195N  1-10
SN7405N 016 | SNT492N  0-70 | SNT4196N  1-20
SN740BN  D-42 | SN7433N 0-70 | SN74197N  1-20
SN7407N 082 | SN7494N  0-80 | SN74198N = 277
SN7408N  0-28 [ 5N7495N 090 | SN74199N  2-52
SN7409N  0-28 | SN7496N  0-95 | RCA
SN74:0N  0-16 | SN7497N  3-87 | CA3012 1.32
SN7411N 0-25 [ SN74100N  1-89 | CA3014 1-80
SN7412N 0-30 | SN74104N  0-58 | CA3018 1-02
SN7413N  0-36 | SN74105N  0-53 ! CA3019 112
SN7414N  0-72 [ SN74107N  0-45 | CA3020 1-80
SN7416N  0-36 [ SN74110N  0-58 | CA3022 1.93
SN7417N 036 [SN74111N 088 | CA3028A 1-03
SN7420N  0-16 | SN74116N  1-89 | CA3036 1-08
SN742IN 0:33 [ SN74118N  0-90 | CA3046 1-03
SN7422N  0-25 | SN74119N  1.68 | CA3048 2:78
SN7423N  0-37 | SN74120N  0-95 | CA3075 175
SN7425N  0-37 | SN74121N  0-50 | CA3081 1-80
SN742BN  0-32 | SN74122N  0-70 | CA3089E 2:94
SN7427N  0-37 | SN74123N  1-00 | CA30900 5-40
SN742BN  0-40 | SN74125N  0-65 | Signetics
SN7430N  0-16 | SN74132N  0-72 | NE555 0-85
SN7432N 037 [SN74141N  0-90 | NESG60B 5-00
SN7433N  0-37 [ SN74145N  1-26 { NE5S1B 5-00
SN7437N 037 [ SN73150N  1-75 | NE582B 5-00
SN7438N 037 | SN73151N  1.00 | NES67B 3-50
SN7440N  0-22 [SN74153N  0-95 | Motorola
SN7441AN  0-92 [ SN74154N  2.00 | MC1303L  1-42
SN7442N  0-79 | SN74155N  1-00 | MC1304P 1739
SN7443N 1-27 [ SN74156N  1-00 [ MC1310P 291
SN7344N 1:27 | SN74157N  0-95 { MC1388CF  0-77
SN7445N 1-60 | SN74160N  1-38 [ MC1710CC  0-80
SN7446N 1:89 [SN74181N 138 | MFCI000P 0-45
SN7447AN  1-80 | SN74162N 138 | MFC4010P 055
SN744BN 1-27 [ SN74163N  1-38 | MFC6040P  1-00
SN7450N 016 [ SN74164N  1.76 | Others
SN7451N  0-16 [ SN74165N  1-76 | TBAB0O 1-50
SN7453N  0-16 |SN74166N  1-60 | SN76003N  1:50
SN7454N  0-16 [ SN74167N  3.00 | SN72741P  0-60
SN7460N 016 |SNT4170N 252 | SN72748P  0-81
SN7470N  0-36 |SN74173N 186 | 702C 0-75
SN7472N  0-38 [SN74174N  1-57{ 709C 0-39
SN7473N 041 | SN74175N  1-10 | 723C 0-90
SN7474N 032 [SN74176N  1-26 | 728C 0-a5
SN7475N  0-59 | SN74177N 126 | 741C 0-50
SN7476N  0-45 [ SN74180N  1-26 | 747C 1-00
SN7480N  0-60 {SN7418IN  3-85 | 748C 0-51
SN7481N 1-10 [SN74182N 126 | LM30SK 2-00
SN7482N  0-87 | SN74184N  1-80 | TAA960 175
SN7483N 1-10 {SN74185N  1-80 { Sinclalr
SN7484N 1-00 { SN74190N  2:00

IC12. 6W amp
22

COSMOS INTEGRATED CIRCUITS. FULL RANGE IN STOCK

POWER SUPPLIES MAINS INPUT
(“chassis-rest cased)

470C 6 74 9V 300MA with ad rs

P500 8V 500 MA

HC244R 36 74 9V. 400 MA stabilised
“P11 24V ;A 3 30

P15 28v. $A

*P1080 12V 1A 4-70

*P1081 45V 0 9A

P12 44-12v. 0-4-1A

SE101A 36/9 12V 1A stabilised
P1076 3 44 6 75 9 12V, 3A

SE800A 1-15 VOLT 0-}A stabilised

NLoRNN~NwwhmwN
@
=3

E1210 12 volt 24 + 2} watts 8 ohms 8-25 ERS
R500  Mains 5 watts 4- 16 ohms 630 HF TV TUN
SAC 14 Mains 7 ~ 7 watts 8 ohms 1175
SAC30 Mains 15 ~ 15 watts 8 ohms 14-95 | 825 line receiver UHF transistorised
CAQ38 9 voit 13 + 14 watts 8 ohms 6-95 | twners UK operation Brand new
CAOB8 12 volt 3 + 3 watts 8 ohms 10-50 | (Post packing 25p each
TYPE C variable tuning £2-5¢
AM/FM MODULES TYPE 8 Lbutton push-butlon (ao-
Mullard LP 1186 FM tuner (front end} justable) £3-50
with data 107 MHZ O P 4-85
Mullard LP 1157 AM module 250 E
Muitard LP 1171 AM FM module 4-50 E;};g!l'slggTS()ElﬂgMENT
Mullard LP 1179 AM/FM front end 485
Mullard LP 1185 107 MHZ iF unit with
data 50
FM & AM TUNERS & DECODERS
FM5231 (TU2) 6 voit FM tuner 795
TUciiot}gr)volt version (FM use with De- 7.95 | Witnout soust UK s best range of
SDa912 Stereo Decoder for TU3 12 voit  7-95 | modular and complete eaupment
. ighting.  mixing.  microphones
SP62H 6 volt stereo FM tuner Jutk accessories. speakers amplifiers.
A1007 9 volt MW-AM tuner 4-80 | jenses etc etc
Sinclair 1245 volt FM tuner stereo
. FREE stock lists (Ref No 18) on
recorder for above 7-45
q request CALL IN AND SEE FOR
A1018 9 volt FM tuner in cabinet 1395 .
A1005M (S) 9-12 It St d d YOURSELF at HENRY'S DISCO
o ,or(agov; volt Stereo decoder | CENTRE 108 EDGWARE ROAD.
s E TEL. 01-723 6963
1067 12V Stereo decoder gen. purpose 6-50
Gorler Permeability. FM tuner (front end) 0 NOW OPEN SUPERMARKET
107 MHZ O/P Come and browse round the new
supermarket at 404
PREAMPLIFIERS Edgware Road. Bargains galore
Sinclair Stereo 60 Preamplifier 6:75 § Goodie bags. Components. etc
E1300 Cart Tape Mic inputs 8 volt 2-85 Watch for further developments!
E1310 Stereo 3-30 mV mag cart 9 volt 4-75 | £por
FF3 Stereo 3 mV tape head 9 volt 4-95 ng” hg,‘;,ﬁif,“ s:;_e;;‘s:g?f,n"'g:d
3402 Stereo 5-20 mV Mag cart mains 595 | (450 rechargeable battery 2V 400mA
EQ25 Mono 3-250 mV Tape/Cart/Play hr50p. P & P 15p
9 volt 5-95 | Pnilips 12V Fluarescent invertor for

8w fluorescen: tube Supplies with
instr and tube £3-50. P & P 30p
STC and ITT Mimature Relays
t50A 6V 2p.co 1B0RE12V2pc.o
185R 12V 2p.c 0. 1250R12552p.c.o
*700R 1824V 2 pco. 1800R 24V
ipco 2500R 18,24V 2p c 0. 4000R
4V2pec

BRAND NEW 60p. P & P 15p
10 7 MHz Miniature Ceramic
Filter 40p per pair P. & P. 15
SL414 Piessey 5W Power Amp |.C
€1 65. P & P 15p

40KHz  Ultrasonic _ Transducers.
£5 90. P % P. 25p TAA 960 40KHz
amp £1-75. P &P 15p

iF

Henrys Radic

AMPLIFIERS W&y

Spectal purchase 5 watt output 8-16
ohm oaa 30volt max.d.c operation
complete with data Price £1-50 eacn
or 2 for £2-85. Printed Circuit Panels
50p.

£p
U4324 20k 72 V
with case  9-25
U435 20k V
with  stee
case 875
L4313 20k, V
with  steei
case 12-50 £p
U4317 20k V with case 1650
w4341 33KV plus iransistor
steel case 10-50
U4323 20k} V plus TkHz OSC
with case 7-70
iT1-2 20k V shm type 5-95
THL33D (L33DX) 2k,) V Robust 7-50
TPSSN 20k V (Case £2 825
TP10S 2. V 625
TW20S 20k V 1000
TWS0K 50k:. V 1125
EF10KN 10k v 995
AF105 50k." V Deluxe (case
£1 9 12-50
ST00TR 100k V plus iransis-
tor lester 22-50
NEW REVOLUTIONARY
SUPERTESTER 680R
680R Mulu-tester 18-50
*TE40 AC Muitvoltmeter 19.75
:TE1S Grd dip meter 4a0kHz-
2BmHz 19:50
iTESS 28 Range valve voil-
meter 50
+TE20D RF Generator 120kHz-
500mHz 18-95
“TE22D AF Generator 20Hz-
200k k2 19-95
“HM350 n circud transistor
tester 19-50
*C3025 Deluxe meter 1-300mHz  6-95
*TT145 Compact transistor
tester 14.75
*G3-38 RC osc 20Hz
200kHz 1975
*C3042 SWR Meter 575
*SE350A Deiuxe signal tracer 1295
"SE400  Mini-iab all in one
tester 1550
C1-5 Scope 500.000xHz {carr
£1 43-00
“C3043 5 CH FA meter 1-
300mHz 75
Resistance sub box { Post. etc. 2 40
Capacitor 120p -0
2A varable (rangtormers
tearr £ -85
Radio ac.vnly counter 0-10r
carr ©1 9-97
Mains unit for above icarr 30p) 3-75
TAPE HEADS
Marrot XRSP 7 . Track High 2-50
Marriot XRSP 18 ; TrackMed 350
Marriot XRSP 36 - Track Mea  5-00
Marriot XRSP 63 ; Track High  1-7%
Marriot Erase Heads for
XRSP 17 18 36 {XES11} 7%
Marriot BX1ZE 343 | Track
Erase 75
R RPI Record Play 4 Track 45
H:RP Single Track Rec Play 35
Bogen Type UL290 Erase 1-50
Miniature  Stereo Cassette
Rec Play -25
1 PP 15p)
EXCLUSIVE . o1y =
5 WATT IC

CALCULATORS

Sinclair Camor.age  Kit
£13-5

Sinclair Cambridge (Bullt)
£17-50

Sinclair Memaory £22-50

Sinclar Scientific. £26:85

Sinclair  Sceentific  Kit,
£18-50

Electronic Centres

AAZ13
AC107
AC128
AC187
ACY17
ACY3g
AD14g
ADI161

AD162
AF117

AF118

BFY90

0000000000000 0ON 0000005000000 0R0000000000CDON

P £ p
12 | BLY38 600
51 | BSX20 0-13
15 { BU10S 2.20
21 [ BY100 0-27
40 [ BY127 012
7a | BYZ13 0-42
50 | C1060 0-54
14 | GET111 072
14 | GET115 0-90
24 | GETB80 0-60
57 | LM309K 2-00
a1 | MAT121 025
48 | MUE340 0-47
a4 | MJE520 0-63
33 [ MJE3055  0-77
10 | MJE2955 1-27
05 | MPF105 0-36
14 | NKT404 0-56
13 | OAS 0-72
14 | OAB1 0-18
16 | OA200 0-08
15 [ OA202 8-06
10 | OC28 066
08 | OC35 0-55
10 | OC36 0-60
15 | OC44 020
12 | OC45 0-20
851 OC71 0-18
50 | OC72 0-28
64 | OC77 0-54
18 | OC81 029
22 | OC83 0-27
12 | OC140 114
65 | 0C170 0-30
42 | OC200 0:54
20 | ©C202 090
36 | OCP71 1-20
10 | ORP12 0-60
26 | ORPE0 055
70 | P34sA 0-18
24 | TIL209 0-20
21 | TiP29A 0-45
20 | TIP30A 057
36 | TIP31A 0-61
31| TIP41A 0-74

TIP42A

40430

=000 00000000 CONN-4000-0000000 400080000000 000M

SEND FOR FREE LIST NO. 36 FOR COMPLETE RANGE OF

303 Speclal offers and bargains store
Allmailto 303 Edgware Road. London W2 1BW

Prices correct at time of preparation. Subject to change without notice. £.&80.E

SEMI-CONDUCTORS

404-406 Electronic Components & Equipment 01-402 8381 /' Frand
309 PA-Disco-Lighting High Power Sound 01-723 6963

Electronics

Centres Open

9am-6pm



