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

NEW EDU-KIT MAJOR

TOTAL
BUILDING COSTS

£1030

@ 4 Trausistor Earpiece @ 5 Transistor Push Pull ® Batteryless Crystal Radio.
Radio Amplifier One Transistor Radio

@ Rignal Tracer o7 . T rm{\slillorM “ /l{c:ud f Tl?nl!i!mr Regenera-
A N spnﬂ er Radio LW ive Radio

b an“lv Injec(o‘r . ®5 Transistor Mhort @® 3 Transistor Regenera-

@ Transistor ‘Tester NPN Wave Radiu tive Radio

[ ¥ PNP ® Electronic Metronome @ Audible Continuity

@ 4 Transistor Push  Pull @ Electronic Noise Genera- Tester

Amplifier tor @ Sensitive Pre-Amplifier.

@ 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31* Loudspeaker @ Earpiece @ Mica Baseboard
@ 3 12-way Connectory @ 2 Volume Controls @ 2 Slider 8witches @ 1 Tuning Condenger @ 3 Knobs
@® Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6! vards of wire @ | vard 01 sleeving, ete’
@ Parts price list and plans 50p (free with parts)

PP & Ins.
65p

ELECTRONIC BONSIHIICI 0

E.CK. 1

3 Transistor Easy Stage Ear-

piece Receiver Kit. I"nll medium
wave coverage. Complete with ready
wound ferrite rud aerial, high etfciency
spaced tuning capacitor. Sensitive crystal
piece and gaiu contral.  Operater from a " volt
7 battery (not supphied with kit), This ctectronie con-
struction kit is a goosd starter for those interested in kit building
and soldering.  Parts price list and plans free with kit

Complete kit of parts £4'50 P.P. and Ins. 45p

E c K 2 Self Contained Multi-Band
*Wwelte .H.F. Receiver Kit.

R transistors and 3 diodes.  Push pull
wutput.  3in  loudspeaker, gain control.
superb 9 section swivel ratchet and retract-
able chrome plated telescopic aerial, V.H .V
tuning capacitor, resistors, capacitors, tran-
sigtors, ete. Wikl receive T. sonnd, public
service band, aireraft, V.H.F. local stations, ete. Operates
from a % volt P.P. 7 battery (not supplied with kit). Pavts proce hst and plans supplied {ree with kit

Complete kit of parts ET' @5 P.P. and Ins. 55p

ECK. 3

5 Transistor Medium Wave Receiver Kit. Clasx
"AT output with 3)in lomdspeaker. Simple to
vperate with full mediwn wave coverage. Ready

Wound 8in ferrite rod aerial. No external aevial
required. 7 stages, O transistorz and 2 diodes,
Tuning capacitor, gain control. ete. Qperates
from a 4 volt Battery (not supplied). PParte price
list and plans free with kit

Complete kit of parts £5 80 PP. and Ins. 45p
E.CK. 4

7 Tranpsistors. 8 tuneable wavebands, MW, LW, Trawler Band.
3 Short Wave Bands, Receiver Kit.

With 5in x 3in lowdspeaker. Push pull output stage,
gain control, and rotary switch. 7 transistors and 4
diodes. 6 section chrome-plated telescopic aerial. & in
sensitive ready wound ferrite r1od aerial, tuning
capacitor, resistols. capacitors, etc. Operates from
9 volt P.P. attery (not supplied with kit). Parts
price list and plans supplied free with kit

EDU-KIT JUNIOR

Completely Solderless Electronic Construction Kit.
proiccts without Suldering [ron or Solder.

@ Crystal radin medinin  wave coverage—No battery

necessary @ Oune transistor radiv. @ ? transistor

regenerative radi @ 3 trausistor earpiece radic

mediun wave coverage. @+ transistor medinm wave

ivudspeaker radio. @ lilectronic noise generator. @ Elec-

tronic metronome. @ 4 transistor push pull amplitier. Al

parts including loudspeaker, earpiece, MW ferrite rod aerial.

capacitors, resistors, transistors. etc.. plus parts price tist and

plans free with kit.

Complete kit of parts £7'50 P.P. and Ins. 45p

Buill these

RADIO EXCHANGE LTD.

V.HF. AR
CONVERTER KIT

Bulld this converter kit and
receive the aircraft band by
pacing it by the side of a
tadio tuned to medium wave
the jong wave band and
the
free

or
uperating shown in
instructions  supplied
with all parts.

Uses a retractable chrome
plated telescupic aerial, gain
control. V.H.F. tuning capacitor,

All parts including case and plans

£4 35 PP & Ins. 40p

as

transistor. ete.

ROAMER TEN MARK 2

WITH VHF INCLUDING AIRCRAFT

Now with free earpiece and switched socket. 10
transistors. Latest 4in 2 watt ferrite magnet lowl-
speaker. U tuncable wavebands, MWI1, MW2. LW
SWI1, SW2, SW3, trawler band, VHF

and local stations, also aircraft band.

Built in ferrite rod aerial for.

MW/LW. Chrome plated
6 section telescopic
aerial, can lie angled
and rotated for peak
ahort wave and VHY
hstening. Push pull
output uging 600mW
trangistors. ('ar aerial
and tape recori
sockets. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Separate coil for aireraft band. Volume
onfolf. Wave Change and tone controls. Attractive
sein black withsilver blocking Size %in X 7in X 4in.
asy to follow instructions and diagrams. Parta price
list and plans 50p {ree with parts.

£11 81 PP &Ins

Total building
costs

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA

Tel.: 0234 52367, REG NO. 788372

|
|
® Callers side entrance *‘Lavells”™ Nhop. '
@ Open 10-1. 2.30-4.30 Mon Fri. 9-12 Sat l
I enclose £. Sor o I
i
Name o e l
Address ... ... ... .. ... l
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<> CHINAGLIA

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

- . = i ¥ 33 RANGE POCKET MULTIMETER

® o i

s £ = £ @ SENSITIVITY 20kQ/V d.c. and 4KV a.c

& b — @ AGCURACY = 2:5% d.c. and £, =3:5% on a.c

=, g = v ® 33 RANGES, d.c. V. 0-100mV, 1-5V, 5V, 15V, 50V, 150V, 500V. 1-5kV: d.c. 1, 0-50uA. SmA,
= 3 = iz S0mA, 500mA, 2-5A; a.c. V, 0-7-5V, 25V, 75V, 250V, 750V. 1-5kV. ac. 1, 0-25mA,

e = : ? 250mA. 2-5A. 12-5A; dB, — 10 to +69 in 6 ranges; 0 0-10k, 10MA.

g =S H ROBUST PROTECTED PRECISION MOVEMENT.

o = oS CLEAR UNAMBIGUOUS DIAL CALIBRATION WITH ANTI-PARALLAX MIRROR.

5 § COMPACT, MEASURING 155 x 85 x 40mm . WEIGHT 350g WITH INTERNAL BATTERIES.

FULL AFTER-SALES SERVICE AND SPARES FACILITIES.
SUPPLIED COMPLETE WITH TOUGH CARRYING CASE. LEADS, HANDBOOK AND FULL

12-MONTH GUARANTEE
OPTIONAL 30kV d.c. PROBE AVAILABLE.

Meter £19inc. VAT (80p p.p-). 30kV Probe £9-50 inc. VAT

For details of this and the many other exciting instruments in the

Chinaglia range, including multimeters, component measuring,

automotive and electronic instruments please write of
telephone:

CHNAGLIA

[ ]

[ ]

[ ]

@ PROFESSIONAL COMPONENTS AND CONSTRUCTION STANDARDS THROUGHOUT.
[ ]

[ ]

‘TRADE ENQUIRIES WELCOMED

UK.) LTD.

19 Mulberry Walk, London
SW36DZ Tel: 01-352 1897

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185

A L
MAINS TRANSFORMERS

£1-50.
TYPE 129, 400V at 20mA + 200V at 10mA +

or step-down facility, ex-new equip. £6.
CURLY LEADS, 4 core telephone type.

2 for 20p.
PC board withdrawal handles, mixed cole..

sot (1 plug + 1 skt.).
DIE CAST BOXES (approx. size in inches)
1-5 75p

which is sasily removed), £1-75 each, or

for £3.

13in polythene chassis mounting fuse-
holders. 6 for 30p.

LES Lamps, 24V 1-2W, 10 for 40p.

3 Switch Push Button Units (3 x 2 pole.
2 way), min. push-push switches, §in
dia. buttons, mounted on one unit. 40p.

Perspex coll formers. 14in x §in dia’, 5 for
25p.

(2 lines) Tuesday-Saturday

LL BELOW—ADD 8% VAT

per pair
S.A.E. for list of soldering irons. elec-

1.C.'s, some coded, 14DIL type, untested,
‘mixed, 20 for 25p.
Miniature slider switches, 2 pole. 2-way,

5 for 50p.
TRANSISTOR HEATSINKS, to take 2 x

S0p.
TO3 tranalstor insutator sets. 10 for 50p.

BCY72 transistors. 4 for 50p.

PNP audio type TOS transistors, 12 for 25p.

IF cans {in square, sultable for rewlind.
8 for 30p.

DIN SPEAKER SOCKETS (2-pin) 4 for 30p.

MIGH QUALITY SPEAKERS, 8% x 6in
elliptical, only 2in deep, inverse magnet,
4 ohms, rated up to 10W, £1-50 each, or
2 for £2-75 (qty. discount available).

MERRY XMAS TO ALL QUR CUSTOMERS

Please enclose S.A.E.

TERMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE {UK ONLY),
PLEASE ADD VAT AS SHOWN
Export enquiries weicome. Callers weicome. Tues. to Sat.

Wy

with ALL enquiries.

950

ECM81—Cardlold

items subject t

P.0.Box 470, Mancheste

e:a"‘“\e

Genuine GOLDRING Stylus r.ap. 25

WELLER SOLDERING IRONS

All 240V input, voltages quoted approx. SP15D, 15W £2.52 G800 £2-35 G8so £1-95
AMS. (Pisase quote type no. only when 2”50‘ 25W £2-52 GBOO/H £2-35 GB0O0/E £4-42
ordering.) pare bits MT8 (15W) £0- 42

TYPE 10/2. 10-0-10V at 2A. £1-50 each. MT4 (25W) £0-35

TYBE 182 18V at 24, £1.83 onch_ Weller Expert gun £6-80 MICROPHONESPF. s 7. 25p

4, 28V at 4A + 126V at mA, £4. eller Expert kit £9-30 f g
TVBE a3y, 6.3V at 1A, 85p sach of 2 for Weller Expert spare bits (7135) £0-28 Ul?;l‘%o—;oigrmoid dynamic dual impedance 600 —

condenser

6-3V at S00mA, €1-25, tronics toois, etc. 600 and 50kl impedance 38
T\;Pg 727m-' 'ng + 200V atSmA + ;u"ot lla!:- in dlu|-. 25p pack RX201-—Cardloid dynamic 60001 echo mike, 4
-3V at L £1-285. otary switches, min. 4 pole 2-way, 2 for i Tq.
TYPE 70462, 250-0-250V at 80mA + 6-3V at 50p. tralnsustors. K 1 I5seg r:xe;?e&?‘t‘gr‘w time, with o
3A, £1-75. Telephone type earplece Insert, 50p. volume control and on—oit s
RADIOSPARES S00W AUTO TRANS- Mullard tubular ceramic trimmers, 1-18pF, Philips type cassette mike £1-65
FORMERS,  100-110-150-200-220-240- 6 for 50p (as featured in Aad. Comm. Cassette stick mlke with remote control £1-30
250V tapped input and output. step-up Jan. p. 25). Gem 2 station intercom (baby alarm) £3-85

CASSETTES (Low Noise) p.ar. 250

1-5 over 6

8 for .

Sold.r.%WG. 80/40 alloy, approx. 8yds. TO18 transistors, screw In clamps. block C60 isp 32p
25p. size 1% X tin, with holas for mount- C90 43p 40p
25 way ISEP PLUGS AND SOCKETS, 40p ing. 3 tor G120 sSp 52p

SOLDERING IRONS r. &P 25

250V a.c. 40 watt £1-40

4-8x28x
SOgRRE T ALL BELOW—ADD 25% VAT 12v d.c. 15 watt £1-24
6-8x48x2 £1-45 TV pluga, metal type, 6 for 50p. .
. . 1. TV sockets, metal type, 5 for 50p. P. & P. 85p per pair
Sk e Tejligajcagnesiars {back-to-back socket), CABINET KITS p per p S
1mA METERS 2in square, plastic fronts or - z “x 43" (8” % 57 or 77 x 4" cutout) +90 eac
(these have a paper scais stuck over the 0C200 transistors, 6 for S0p. }gn : ?2" > %n( {107, 8" or 8" x 5" cutout) £4-05 each
Cotmal. mariked 0-1mA, which is oasily BSY9SA translstors, & for 20p. %3l g and 37, 87 x 57 or 8” cutout) £5.10 each
peeled off. and an Internal 18k reslstor BFY51 transistors, 4 for 60p. 18" x 1(8" 8 ¢ £6-15 each

22" x 14" x 73" (137 x 8" or 12 and 3" cutout)

ALL PRICES INCLUDE VAT

increase. P. & P. U.K. only.

Riversdale Electronics

Mail Order Department

omni-directional
£1

o availability and manufacturers’

r M60 4
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Videomasier

urge

allgood eleclronics

enthusiasls to play the game

The best thing about the Videomaster
Home T.V. Game Mk. lil is that the sheer
pleasure of building it is immediately followed
by the excitement of playing three fascinating
games.

The famous Videomaster is now

-available for you to make. It plugs into any
standard UHF 625 line TV set, and it shouldn’t
take you longer than a few hours to build.

POST TODAY TO:

Videomaster Ltd

119/120Chancery Lane, London WC2A 1QU
Please send me

Tick if VHF Modulator required [] -£1extra

NAME

ADDRESS

L ALLOW 14 DAYS FOR DELIVERY

o TTTTTTTTA

(insert no.) Videomaster Mk. Il kits at £21.55 ea. inc. VAT.P & P
I enclose my cheque/money orderfor€. ... ... ... ..

Indetail . . . The Videomaster Mk. lll has eleven
integrated circuits . . . four transistors . . .
elevendiodes .. . iseasytobuild . . . withno
alignment necessary because with ready-built
and tested transistorized UHF modulator, is
complete withall parts . . . including fully -
drilled and prepared p.cb. . . . handsome plastic
box ... controlleads . .. complete step by step
assembly instructions . . . Runs ona PP7 9 volt
battery . . . and has logic and analogue “state
of the art” circuitry all with National Semiconductors
CMOSdevices . . . with full specification.

The cost?Only £19.95 (+vaT)

PE3

Reg. No. 1115532

- e e D G D G T G GE S — — G — . S G S M e CEED D Gmes e GREs e =
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4SJ

BARGAIN PROJECT BOX

A plastic box with moulded
extrusion rails for PC or Chassia
paneis with metal front plate
fitted with four ecrews (all
supplied).

An ideal box to give a small
project a professional finish.
BIZE (Internat 8Imm X51mm X

28mm.
OUR PRICE 40p. + 8 %-

G 0 )
\

N

Phone 888-4474

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
We supply the three modules for you to bulld
this Disco-Group-P.A. amplifier into the cabinet

of your choice.

+ THE POWER AMP MODULE
170W r.m.s. sq. wave 300W Instantaneous pealk
into 8 ohin (60W into 1§ ohm).

% THE PRE-AMP MODULE

Four control pre-amp, Vol. Bass, Treble. Middle
controls. Designed to drive most anmiplifiers
using F.E.T. firat stage.

+ THE POWER SUPPLY

Js supplied complete with the mains transforiner.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the

10in 8ohm DUAL
CONE L/8

TN
(5)
standard

— these loud

speakers are a real bargain.
SPEC:—8ize—10in. Dual Cone
Power—10 Watts. Frequency-—-
40-12000Hz. + 26%. Our price
£375 ea.

LC. SOCKETS + 8%
D.LL

Manutactur-
ed by

“ELAC" to
a very high

8 pin—13p 24 pln—24p
14 pin—14p 28 pin—28p
16 pin—14p 36 pin—36p

MINIATURE RELAYS

Brand new range of British made
relays, size: 1}in x lin X {in.
All two changeovers with 260V
1-5A contacts and sultable for
fitting on 0-1m veroboard.
Type Volts Current Oluns

three ready wired modules. A fantastic bargain.
£27-50, carr. £1-20. 8cnd 8.A.L. for further details
on this or our ready built amplifiers. + 8%.

12-0-12V 500M/A
240V primary transformer bargain. Approx. size:
60mm » 40mm X 50mm; fixing centres: 75mm.
Our price £1.20. 4+ 8%.

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one
pound poly packs.

Our Price 85p per Ib. + P/P + VAT @ 8%.-

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well nade screw type
cassettes, Presented in single plastlc cases.

C80 31p C90 42p C120 §3p
109, discount on ten or more cassettes of one
type. + 8%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extruslon rails for P.C. or chassis panels. Titted
with 1mm front panels. 1005, 106mm x 78min X
45mm 85p; 1006, 160mm X 75mm x 47mm 72p;
1007, 184mm X 124mm X 60mm £1-28; 1021,

Baves damage to valuable 1.C.s
ONLY 40p + 8% VAT

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:

Projector—150W convection
cooled. At 30ft the projected
image is 16ft.

Motor—1 rev. per 2 min.
Liquid ~ Wheel —8in
multi colour.

The motor is fitted to the projector
and can only be purchased as a
single unit.

The liquid wheel is our standard
model and may be purchased
separately.

A bargain at: Projector, £15;
Wheel, £5; Total £20, Plus 7dp
carr, <4 89,. -

diameter

CABLE LESS SOLDERING IRON
WAHL “150-TIP”
4 Completely portable.
“ Solders up to 150 joints per
charge.
% Recharges in its own stand.
< Fine tlp for all types of solder-

ing.
% Only 8in long and weighs just
6 o7s.
OUR PRICE £9°75 + s,
(Bpare bits are available}

27/A 12V I7M/A 700 All 106mm X 74mm x 45mm (sloping front) 6-?-’.8“
21fA 12V 28M/A 430 £1-30
12/A GV 33MjA 185 eloch P.C., ETCHING KIT
+ 8% | This kit contains all that the conutructol’(:wil'[ne&d
to etch the circuits of his own design. ontentis:
M"‘.I ,LOUDSPEAKERS Plastic etching dish. Bample copperclad board.
_“, 80 ohm  60p Lamininate Cutter. 1 1b Ferric Chloride. Large
23" 40 obm  60p Plastic Spoon. Etch Resist Pen. Full Gtching
2} 8ohm 60p Instructions. Complete and Blg Kit Value at
+28%- 23-75 + 89 VAT.
LOW PRICE TRANSISTORS 2in. PANEL METERS
BF303B 15p TIP42A 76p Size 59mm X 46mm
AC142R 28p 0C75 22p 0-50uA —MES 0-100mA—DM 113
BC149B 16p AA129  6p | o0-100uA—ME? 0-500mA—ME14
I.C 0-500.A—MES 0-1A —MELS
el 0-ImA —ME9 0-50V —ME16
EXTRACTION TOOL 0-5mA —ME10 0-300V a.c.—ME17,
0-10mA—MEI1l 8 meter —MEIS

0-50mA—ME12 V.U. meter—ME19

£3each. + 8%
POWER PACKS
PP1 Switched 3-43-6-73-9 and 12V at 500M/A

with onfoff switch and pilot light. Bize

130M/M X 55M/M X 75M/M, only 24,

Bwitched 6-7§-9V  Battery Eliminator.

Approx. size 21in x 2{in X 3}ln. Ideal for

cassette recorders, £3-25.

PP3 Car converter. From 12V Pos. or Neg. to
= 6-73-9V, Easy to fit and transistor
regulated, £3-00, + 8%.

TELESCOPIC AERIAL
Nine section fully awivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 43°. Fully closed 7°.  Our Price
50p + P/P + VAT @ 20%-

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Three Channel:
Bass, Middle.
Treble. Each
channe! has its )

PP

©

own sensitivity

control. Just con-

nect the input of

this unit to the

loudepeaker terminals of an amplifier, and connect
three 250V up to 1000W lamps to the output
terminals of the unit, and you produce a fasci-
nating sound-light display. (All guaranteed.)

£18°50 plus 76p P. & P. +8%.

U.K. CARRIAGE
50p UNLESS
OTHERWISE STATED

VAT-—AII prices are exciud-

SEND 30p FOR A

ing VAT. Please add to each | CRESCENT
jtem the VAT rate indi-
el | CATALOGUE

be ready to take notes and call.

Left School or College in the last 2 years?

COMPUTER
CAREER
OPENING

The London Training Division of Control Data Corporation, who
make the world’s most powerful computer, have vacancies on
training-entry scheme for alert, determined people between 18-30,
who wlll be trained and helped to find career positions in program-
ming, computer engineering, or computer operations.

Backed by Control Data, the applicants selected will be making &8
completely new start in a field which offers high progressive
salarles, really interesting work and rapidly expanding prospects.
They must be prepared to train intensively for 5 months and they will
be asked to repay the cost of training out of their subsequent
salary. They must also be prepared to begln their selection as soon
as possible by attending an information evening, and they will need
to arrange to do this by talking to a machine!

We believe a lot of people have talents which are not being used.
That's why we decided, as a computer manufacturer, to make this
scheme available. If you feel this is an opportunity worth examining

DAVID SPRING

01-637 2171

WE LOOK FORWARD TO MEETING YOU

952

ANOTHER PRICE BREAKTHROUGH!

£6-95

+ 75p Airmail postage

7—Npn + 6 pnp sillcon transistors.

9—Carbon film resistors.
1—1000uF/25V filter cap + 2 disc caps.

1—Slide switch for time hold.

your choice. SA

residence.

EURAY TRADING, INC.,

Practical Electronics

6 DIGIT CLOCK KIT

Readout shown actual size

From the people who brought you the world's first Diai(al Wristwatch
Kit, comes another fine quality timepiece at a remar
You get only prime quality, tested components with all our kits.

KIT COMPRISES

1—NATIONAL MMS5314 clock chip 12/24 hour, 50/60Hz option. h
6—FAIRCHILD Readouts, bright red, 0-27in character height

4—1N4001 rectitier + 1-1N914 switching dlodes.

2——Pushbutton switches for slow and fast settings.

2—Etched and drilled printed cir¢uit boards.
1—Hlustrated assembly instructions manual.

NO KNOWLEDGE OF ELECTRONICS REQUIRED TOBUILD THISKIT.
All you need to q_rovlds is a 9-15V/200mA transtormer and a case of
ISFACTION GUARANTEED.

The above price shown in British £'s is the approximate equivalent
of U.S. $16-50 for the kit including airmail postage. Send Bank
Draft of International Money Order in U.S. funds. The prices quoted
do not include any taxes leviable by a purchaser’s country of

SLOW SET
FAST SET
TIME HOLD
12/24 HOUR
50/60HZ
BRIGHT LEDS

* % ok b %t %

ably low price.

P.O. Box 64683, Dailas,

Tx. 75206, U.S.A.

December 1975



MARLEIN |
BLEGTRONIG
YPPLIES

P.0. BOX 3, RAYLEIGH, ESSEX S

Tel: Southend-on-Sea (0702) 44101

ALL PRICES INCLUDE VAT & POSTAGE & PACKING

(U.K. only)
(20p handling charge if order under £2)

5

Fang [ by g
popsr | M PRGRe

8 50W 12 inch \\'J‘I/ o= ¢
ey Response
SR monssg? PLUGS
£12.45 and
SOCKETS /SWITCHES
€O-AX A _-J-_

“° Please note: No discount
Co-ax Plug

PRICES: Scme prices shown on this page may change atter Novernber 30, 1975. For details
sends.a.e. for our latest newsletter (see back cover). Overseas customers deduct
VAT, details inour newsletter.

Visit our shop 284 London Road Westcliff-on-Sea Essex
MAINS TRANSFORMERS

Contorm ta BS 415. $pHt bobbln construction.
Order as

vouchers given on this itern,

06V, 500mA, 0-6V 500mA MIN TR 8V £1.55
© 0-12V 250mA, 6-12V 250mA  MIN TR 12V E1.58

J 020V ISoma, 020V ISOmA MINTR 20V £1.35
* STze 38 x 38 » 46mm fix centres Samm. Aluminiom  14p hd
No. of holes mes
* 01520V 1A; 0-15-20V 1A (MT206) Stze (mm)  (matrix) " Order code e, L ;,'-I:’ o ol 1P ORGAN
£2.90. 127 %6 50x24 (0.1} VERO 10345 i Panel fixing P :ne'; 080T o
95 x 63 7 x2(0.")  VERO lo346 p Flush fixing bey 10 make non-lacking COM PON ENTS
for quanites over 25 12295 50x36(0.07)  VEROI0MI  gp & SPST .. 15
o R 95 x 95 7 x3%(0.17) VERO 10348 ap e Push fo break non-locking Keyboards Moreltl — as used by the professionals.
25x16(0.15") VEROD 43P16 e i $PST 49-note C 10 C £20.49
95 x 63 x 1p Plug Screened Vg ; %p )
127 %95 W05 VERO4PIS  sap Ehases socrar Snale B Microswitch SA 250v AC ShacteiGltalC 2590
Singl P B Yo Sweil pedal with 10k log pot £7.91
oo "Chassls Socket Twin o R, Cr Pedalboard 13-note C to C £20,98
XM sex42(0 SRBP 0.1in 48vap Line Sacket Screened 1ep orey a0 o ing — with changeover contacts fitted £25.98
127 % 95 W x24(0.15") SRBP 0.15in up Jacks 2% Serlng Line Unit (Short) £2.01
et @ 9 e 2.5mm Plastic Plug p Rocker DPST 250v )04 “ Spring Line Unit (Long) £10.3
ero Spot Face Cutter 0L 2022 2p 2.5mm Screened Plug Isp White asiap " Reververation Driver Modute £6.670
45 mm Ooen e Cpassis Socket ) Toggle Sub-miniature 24 soa.e please for tull defails : Leaflet MES 24,
o ' . ine Sockef p old-clad phospnor bron,
Terminal Pins { Packs of 36 pins} 3.5mm Plastic Piug P ,ogj,’f"s‘],,'_’mﬁ,f‘,;fff’“ o Paliadium earin bar ;:r;’:t: length BTG
For 0.1 Veroboards Single sided PIN 2145 13p 3.5mm Sereened Plug 16p 4 5 u Contact Biocks changeover single pole {GJ
Double sided PIN 2144 13p Y 250V (Type E) DPDT .. $0p gle pole ) 24p
e s 3.5mm Open-ype Chassis Socker two pole moke (G8 ) 2Map
For 0,15 Veroboards and both uncoppered 35mm Plastic Line Socket Toggle DPOT 250v 1.5A three pole make (GC) 3
boards Single sided PIN 2141 20Vap 3,5mm Screened Line Socket with ON/OFF Plate ... 27p T four pole make (GE) 4
Double sided PIN 2140 20v2p St Wain. Plastic Mono Plug 4 “‘b , five poie make (GH) sap
$ta Yain. Screened Mono Piug 10 position 8CD outpyt A Stop Tabs unengraved (black, grey. red or white) with
$td Yin. Plastic Stereo Plug slide switch .4 DPDT switch {rocker type) Mp

A N N A S$td wln. Screened Stereo Plug 359
P . E . J $td Yain. Open-type Mono Chassls Socket
Sta vain. Open-type Stereo Chassis Socke!  19ap P o T S
P.C.B."s 14-board set £17.50 St 1in. Moulded Mano Cnassis Socket with2 break contacts 15p @’E’ . T H E

See our latest rewsietter {send s.a.e.) for $19 Vain. Mouided Stereo Chassis Socket with 3 break contacty 19%p, "Rotary miniature carbon frack vin,

details of our special offer on the butk St Yain. Plastic Mono Line Socket N%p - spindle.
$1d Vuin. Screened Mono Line socket  28p Values avaitable: 5k, 10K, 28K, S0k,

AMAZING

sompopents, andallithe ofhey $1d vuin. Plastic Stereo Line Socket  24p 100K, 250k, 500k, 1AL IM
parts you need 510 Vain. Screened Stereo Line Socket  43p Lin single gang (+ 1k} 23v4p DM 02
Chassis Line Log single-gang .__.......... 2%p
DIN Plug Socket Socket Linor Log single with switch  40vap A ready-built, tested and guaranteec digital master oscilatar
¥ 2pin LIS 100 % 12%p Linor Log dual-gang 7320 Accurately generates the top 13 notes for your organ system and
L O O D s 2.pih 1p 100 ap — reduces the complete tuning of your organ fo ONE SIMPLE ad.
N . 4pin t5p 10p = - _ﬂ‘ 7 iustment. New design gives selectable C to C output ranges of
High-brightness with SoinA (180) 59 10p 1Map —_ (approx.) 4k to 8k (highest) ar 2k 1o 4k or 1k fo 2k, efc. right dowr
panel clip SpinB (1) 15p 10p 740 Siide 60mm track. Metal cased: overall fo 16Hz o 32H2! And this few Compatible design is even smailer
0.2in Red 18p &pin 15p e K length Bsmm Onty 3.5In. x 3.7in. including goid-plated edge connexion
Green 43p 70in 15p top 1Msp (knob extra 12vap) OMO2T includes built-In varlabie depth and rate frequency shift
Yetlow 43p Values available: 1k, Sk. 10k, 25k, 50k, tremulant.
! 100K, 250K, 500k CMO2 £15.31. DMO2T £17.81.
@ MAINS . Single-gang Lin: 4744p, Log: 52%p SAJ 110: 7-stage frequency divider In 14-pin DIL package. Sine
7 5A Chassis Mounting 3-pin Plug SA290 INvap Dual-gang Lin and Log: 81p or square wave input. Square wave output may be converted ta
5A Line 3-pin Socket SA1862 (suifs SAZI%0)  #4p TR OO T o Tt saw-tooth. £1.94 each or & for £10.74 or 12 for £19.61.
5A Chassis Socket and Line Plug (sold only together) P4y 100, 226, 470 ohems, T, 242, 47 108, 22K
194 Chassis Plug and Line Socke! (sold only fogether) P30 | 47K, 100K, 220k 470K, 1M ... 75 each

14 A Chass s Socket and Line Plug (sold anly together ) Pa3d

2.0in Flat Pin Line Plug (USA Mains Plug) — o R ES I STORS

2-pin Ftat Pin Chassis Socket (Fla Pin M/} P OMN|UM GATHERUM -

| i {

2-pin Fiat Pin Line Socket (Flat Pin Conn} CARBON FILM

12-way § Amp Terminal Block 1 UsW (MIN RES) 1 ohm 10 1M: 5% 1M2 fo 10M: 10% E 12 2p each

: s 1B
ELECTROLYT'C CAPAC|TORS PVC Insulation Tape {19mm x 10m}, Black, Red, Blue, VaW (STD RES) ) ohm 10 10 chem: 5%, TM2 to 10M: 10% E12 — 11 ohm to
19%p 1M: 5% E12 and E24 . p sach

Green, Brown, White

Cas voitagn 338 Cap Voltaige Caw  Cap- Vollae Qi Dalo PCB Pen 5p METAL OXIDE
WEhvi S WE) V) sie WF) V) sim Printed Circuit Kit, confains polishing powder, efch resist, YsW (OXIDE) 10 ohm 10 TM: 2% E 12 and E24 Speach
wos 3 a7 & Q 3 lg o oy ©1ChiNg liguid, resist remover, fiux, copper WIREWOUND
15 63 3 S o %a 9 ctad board, stencll knife. spatula ang IW (W/W MIN) 0.22,0.27, 0.3, 0.47 ohms. | ohm $9% e
e o a0 oo efching tray .. £0.60 1.2 0hm 10 270 ohm: 5% E12 15p
78 ) o s 2 :;g 33 g; Copper clad SRBP board {200 x "’0'“"‘"‘ Also 1% Oxice, 1W Carbon Elim, SW and 10w Wirewound types stocked
§ 100 10 $ . 4 . 3 . 56, 68, 82 and decad
S8 3 e ow e w Copper cla foregtas board EE TN T 16 2. 26, 30,36, 05 51,49, 75,91 an gecades
03 2 100 :g 0? :g ;2 o £ OUD HSULTHOggo e =0 Pes
10 & 4 100 ! , 1 black)
A AR TRANSISTORS & DIODES
Noe 1 R s w0 o Soider 10m of 22swg ., 289
2 10 2 150 40 00 1000 16 02 AC)27 Wp  BC2IL 199 BFYS) 24p  2A 400P1V Bridge S5p
2 25 a 156 63 01 1000 25 03 AC128 194ap  BCAL 2vp BFYS?2 Np IN2TY ENIZT )
2 8 s 1m0 4 4 1500 3 o 'NTEGRATED c'RCUITS T ACI28 levap  BCI27 270 BY164 slp  2N2846 38vap
RS I T :;gg 10 °§ AC161/2MP £1.07 BC328 26p  BIX4I series 4p  2N290S ISkp
B e g ”8 7: 00 2200 ‘: 3 gz AFN7 7p  BC317 WAap  BZY88 series 13p  2N2926 Or, Ye 15p
oo o RL o w0 o A e mvmis (T03) 173 UATBOS (TO'3) 149 Baxis b ecu o Ciddl sPap  and Gn ap
@ 300 63 0 5% . £0.10 VATBIS (TO3) £1.69 8C107 12p BCYTI P MCRI0Z p NS 19'p
g8 3 Wma % b &8 b e (9 NESSV (B0 DIL)wsp INA(TO18) £1.50 Bcion Np  BLIY 0 Mumss 97p  2N3054 n12p
a4 5 30 w0 6 ) 495 (14-pin £4.99 CDA001AE 13 109 up  BCIR ST MIE2958 £.21 2N3085 s3p
© LMIOIA (§-pin DIL]  49p SG402 (M-pin DIL)  £2.17 CDAQOTAE ,,: BClaz 8p  BLI131 2MP £1.20  MJE058 73p 2NIIQ2 16p
Case Sizes tmm) LM308 (6pin DIL 9p TBAENS £1.25 CDAONAE 73p BC143 28p  BLII5 5P MPFI02 45p  2N3703 tsp
LMIBO (1a-pin DIL)  £1.23 QA709C (TO99) 42p CDAOMAE s4p BC147 12%p BDIF stp oCn 25p  INI704 17ap
Coesian Leogth  Diameler  Price LM8) (apinDIL) 179 GATTIC (TO9S) 8p 7900 1yp BC)4g \2vp  BD140 86p  SCl46D 9P 2N3I05 16p
2 125 8 e LM {14pnDIL)  4p LATDC (1epinDILI  43p 7413 azp BC149 5P BF258 3p 572 BYp  2NI706 15p
3 1.5 6.1 vap MCI310P (12-pin DIL) £2.35 GAMIC (8-pin DIL) 45p Taa7  gpp BCT68C 15p  BF259 7P TIS43 35p  2N3ITD7 17ap
; 20 67 T MC)a96 14-pin DIL)  95p WATAIC [dpin DIL) Sép 7473 yp BC169C 15p  BFX29 32vap WOOS 3vap  2N3708 10p
: ;g yu.:o Tvep MCIXP (14 pin DILIEY.IS LAZAIC (tapnDIL) £1.06 7474 Tp BC178 18vap  BFX30 35p Woa 5¥ap  2N3BIY 27vap
9 2 'gi ;gfh MFC40008 Mp UAT74BC {8-pin DILI i a0 ssp BC179 199:p  BFX84 32 1) P4p  2N3846 92p
& g R D MEC804 .04 UABLOS {TO 92) ap 191 gy BCI8L  12vp BFX8S 3P ZTx108 Mp  2N3903 5p
&5 3 B0 m 2 MMS3I4 (24pin DIL) 479 LATBLIS (TO§7) #sp 74121 ap BC 1831 15p  BFX47 2P IN9T4 5o 2NI904 70
03 33 194 “ap MVRS1TO ) €13 LAIBMOS (Plasticd £113', BCI84L 15p BFXsg MYap IN448 5P 2NS245 Sép
MVR12(TO3 £173 VATBMIS (Plastic] £113; 8C212L  i7mp BFYSO 1P 2A SOPIV Bridge 48%1p NS4SO s4p
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TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION co.uD.
163 MITCHAM RD-LONDON SW17 9PG 01-672 3137 9080

TUAC POWER MODULES offering more power and quality than ever before

@ 125 watts RMS
continuous sine
wave output

Power supplies vacuum impregnated
Transformers with supply board incor-
porating pre-amp supply:

TL100

5 x 5 x 3in
5x 5§ x 3in
@® 60 watts RMS con-
tinuous sine wave ® 100 watts A.M.S.
7 x 6% % 3in output continuous sine
@® 2 R.C.A. 110 watt wave output
15 amp transistors @® 2 R.CA. 150 watt

15 amp transistors

£19-50 :
@4 RCA 150 watt 15 amp output £12'50 £15'00

transistors

i PS 125 + 45 volts for TP125 £12-25 ;
R nd driver transformer Specification on all power modules: All output power
: S:gg:tjc;ayer woud Thr mr | se load pro- PS 100 = 43 volts for TL100 £11-25 | ratings =0-5dB; Output impedance 8-15 ohms: THD at
o.r peg=en GDCY RIS (2 PS 60 = 38 volts for TLE0 £10-00 tull power 2% typically 1% Input sensitivity 60mV into
tection PS 30 = 25 volts for TL30 £5-90 |10k(: Frequency response 20Hz—20kHz +2dB; Hum and

PSU 2 for supplying disco mixer £4-75 |noise better than —70dB.

@ Only 6 connections

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

N ! » 1] .
4 H 4 s Ll L . O

e @ Wl VI :

Designed for the discerning D.J. of professional standard. Specification: Deck Inputs—50mV into 1M, Deck Tone £31 [ ] 50
Offering a vast variety of functions. Controls: Mic Vol Controls—treble +20 - 10dB at 12kHz, Bass +22 —15dB at
Tone, over-ride depth; auto/Manual Sw. Tape Voi: L & R 40Hz: Mic Input—200 ohms upwards, 2mV into 10kY; Mic PANEL SIZE

Deck Faders: Deck Volume; Treble and Bass; H. Phon Vol Tone Control—Total Variation Treble 15dB, Total Variation ;
Selector: Master Vol On/Off Sw. Max output 1V RMS. Bass 10dB; Tape Input—30mV into 47kN; Power Require- 18 x 4Finv
ments—30-50 volts at 50mA DEPTH 3in

1[:Y4:J STEREO DISCO MIXER £75 Send for specification and details

STOCKISTS—CALLERS ONLY

HOW TO ORDER BY POST Arthur Sallis Ltd., 28 Gardner Street. Tel. Brighton 65806
Make cheques/P.O.s payable to TUAC LTD (PE12/3) Bristol Disco Cef\tre, 86 Stokes Croft. Tel. Bristol 41666
Socodl, 9 The Friars. Tel. Canterbury 60948
or quote Access/Barclay Card No. Cookles, 132 West Street. Tel. Crewe 4739
and post to TUAC LTD (PE12/3) Calbarrie Audio, 88 Wellington Street. Tel. Luton 411733
163 Mitcham Road, London, SW17 PG Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340
We accept phone orders against Damon Electronics, 93 Carrington Street. Tel. Nottingham 53880

Electra Centre, 58 Lancaster Road. Tel. Preston 58488
Mitchell Electronics, 64 Winchester Street. Tel. Salisbury 23689
Wec Lighting, 10 Commercial Road. Tel. Southampton 28102

Access/Barclay Card Holders
Phone: 01-672 3137/9080

ALL PRICES INCLUDE V.A T.(8%) AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED——JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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4 CHANNEL SOUND TO LIGHT SEQUENCER—4LSMI

RCA 8A Triacs

1000W per channel

Fully suppressed and fused

Switched master control for sound operation from
W to 125W

Speed control for fixed rate sequence from 8 per
minute to 50 per second

Full logic integrated circuitry with optical isolation
for amplifier protection

Full wave control

13 easy connections Patents applied for

£22-00

2000

3 CHANNEL LIGHT MODULATOR

@® R.C.A. 8A Triacs & 1000W per channel @ Each channel fully
suppressed and fused # Master control to operate from 1W to
100W @ Full wave control @ 12 easy connections.

Single Channel Version 1500 Watts £7:25 £15 ' 50 ’ :: ‘_3%

T MODULATOR

AR
vy

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3 CI;NEL LiIGH
SEQUENCE DIMMER MODULE

—3SDMI £9 ) 50
(1| R B
Sty !

DIMMER MODULE

Dimmer control for each channel!
Speed Control 3 per min. to 10 per sec. Dimmer control to each 7 easy connections
channel. Full logic integrated circuitry. 9 easy connections

NEW ! ! ! TUAC LO-LINE AMPLIFIERS

LO-LINEGO .. .. .. . . . . £65
Output power 60 watts R.M.S.

2 high gain + 2 low gain inputs

Treble, middle, bass and sustain controls
Weight 23Ib Size 254 x 11 x 6%in

LO-LINE125.. . .. . oL, 81

Output power 125 watts R.M.S.

Weight 25ib

LO-LINE 125 SLAVE .. .. .. £70
* EARLY CLOSING WEDNESDAY Weight 24;1b

: OPEN 6 DAYS A WEEK 9.30am - 6.00pm.
163 MITCHAM RD-LONDON SW17 9PG 01:672 3137/9080
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LIGHTING EFFECTS UNIT

THE ZERO 88 LIGHTMASTER 300

Any of the 5 effects may be selected singly or together by
means of the front panel push button., The dim button
reduces the outputof all channels and works on all effects.
Because of the highly effective ‘set and leave’ circuitry,
o}\ly one control is required to set up the 3 channel,
12dB/octave sound to light. Completely automatic opera-
tion of the effects is ensured by the use of CMOS logic
control and |.C. filters. The fully floating audio input is
on a % inch jack, {sensitivity from 100mV preamp level,
to 100V P.A. speaker lines), 13 amp sockets are provided
for the three 1000watt outputs, each of which has an

1S THE LIGHTING CONTROLLER WITH THE PROFESSIONAL FACILITIES

L.E.D. indicator, The 120 amp surge rated triacs are
protected by 5 amp quick blow fuses, and the whale
unit is controlled by a 15 amp mains switch and fuse. The
LIGHTMASTER 300 is constructed in a free standing
steel case and is provided with panel mounting brackets,
which may be reversed to form protective handles. The
unit is completely free from R.F. and mains interference.
Price £63 (+ £5-04 VAT), P. & P. £1-10
ZERO 88 LIGHTING LTD., '
115, Hatfield Road, St.Albans, Herts, AL1 4JS
Tel: (0727) 63727

There’s more than one way
to make your time more enjoyable.

GR-1075
AM/FM Alarm Clock-Radio

pa .

T

PARUNE N D MW B

GC-1092AE Deluxe Alarm Clock

Instead of just offering you one digital clock kit,

Heathkit offer you four. Two alarms, a car model and
"asuperb AM/FM clock-radio.

And,being Heathkit, they all come in easy to build
kit form.Complete with a step-by-step instruction
manual. So you should enjoy every second.

Post the coupon,enclosing a 10p stamp,and we'll
send you a Heathkit catalogue with full details.

Heath (Gloucester) Ltd., Dept. PE-125, Bristol Road,
Gloucester,GL2 6EE. Tel: (0452) 29451

956

GC-1093 Car Clock/Timer

GC-1094 Digital Alarm Clock
------_---------
Fr

o: Heath (Gloucester) Limited, Dept. PE-12
Gloucester GL2 6EE.

. Please send me a Heaithkit JEIGEE
I catalogue. ] enclose 10p for postage.
Name
I Address

1
|

Postcode

1
i
[
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ORDER DIRECT FROM THE U.S. AND SAVE

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL — POSTAGE PAID

10%Offonordersover£10 DECEMBER SPECIALS

15%Offonordersover £50

o,
20% Offon ordersover£100 5314 CLOCK CIRCUIT 8038 FUNCTION GENERATOR
50-60 Hz — 4 to 6 digit — 12-24 HR — fasl and slow Voltage Controlled Oscillator Sine, Square, Triangular
set controls — 24 pin DIP with socket .. £2-25 Output 16 Pin Dip .. £2-15
CALCULATOR CHIPS ”EW“'“‘ bt RA 100
5738 8 digit multiplexed — five function — chain 1;23 10;‘ b!' RAM £1-00
operation 2 key memory — floating decimal 5261 1 AHRAM
— independent constant — interfaces with DISPLAYS -
74150 £0.75 led with only digit driver — 9V batt. oper. 24 Hp 5082 7405 4 digit display £1-10
pin .. o £2-00 Hp 5082 7415 5 digit display £1-15
—
9 DIGIT LED DISPLAY — FNA37 %2 PRICE SALE
On multiplexed substrate, comm. TTL LINEAR
thode compatable with all 8 di 7475 21p 339
calculator chips, 7 segment right hand 7450 23 555
128 decimal, red with clear magnitying lens, 74123 556A
195 12" character, 110 4MA, 1.8V typ 24" x 74141 34 567
115 W x /% high . £1.95 74193 43 747
95
95
95
gs MEMORIES w/data
0 )
101 256 bit RAM MOS
220 1103 1024 bit RAM MOS - LINEAR
5203 2048 bit erasable PROM T
ly2> 5260 1024 bit RAM Low Power CIRCUITS
d gg 7489 64 bit RAM TTL
8223 Programmabite ROM
oo Pos V Reg {super 723} 5
301 Hi Perf Op A DIP TO5 18
7437 2 74100 126 4193 g5 CALCULATOR 302 Vort follawer T0. 4
7438 21 74105 60 74194 95 & CLOCK CHIPS S04 NS ¥g g 43
7430 1 74107 27 74195 g0 w/data 3o Py Y e 1o e
7441 60 74121 32 74196 100 5001 12 DIG 4 'funct fix dec £146 g Onain] T D =
7422 55 74122 S0 74197 75 5002 Same as 5001 exc btry pwr 195 308 M“’c P ‘5"“;\ mbIP TO.5 50
7443 55 74123 55 74198 170 5005 12 DIG 4 lunct w/mem 2.42 309K SULAYES Tt 103 a1
7444 60 74125 50 74199 1.70 MM5725 8 DIG 4 funct chain & dec 110 310 V Followsr Op A 105 mDIP 5
7445 75 74126 50 74200 390 MM5736 18 pin 6 DIG 4 lunct 242 n M OV Cony ™ mOIP T0.5 -
7446 85 74141 68 MMS738 8 DIG 5 funct K & Mem 242 319 oo DI ' %
7447 80 74145 75 MM5739 9 DIG 4 funct {btry sur) 2:92 320 e mdn. ST ok Y03 7a
MMS5311 28 pin BCD 6 dig mux 242 22 Pt ey op &
LOW POWER MMS5312 24 pin 1 pps BCD 4 dig mux 1.94 324 Q::fg A'm:' E413 1.07
MM5313 28 pin 1 pps BCD 6 dig mux 242 339 Ouad Cormprartor oIp 2
74100 £018 74151 £016 74L90 £0-93 MM5314 24 pin 6 dig mux 2-42 340K Pos. V e, 5
74L02 16 74155 18 74191 80 MM5316 40 pin alarm 4 dig AP 15.6,812.15 ... 1.20
Lo3 16 74071 18 74193 89 5
74L04 18 74L72 27 74195 89 3407 Pos Volt Reg
74L06 18 74L73 38 74'[98 153 LED’S {6V-8V-12V-15V.18V.24V)  T0.220 107
74L10 16 74174 38 741164 153 MV 108 Red TO 18 £0 14 370 AGC/Squelch AMPL TO50rDIP 65
74020 16 7478 44 74L165 153 MVS0 Axial leads 8 32 AF-F Strip detector oip 44
74130 16 74185 85 MV5020 Jumbo Vis. Red (Red Dome} 18 376 Pos. V Reg mDIp 33
74L42 89 74186 38 Jumbo Vis. Red (Clear Dome} 18 377 2w Stereo amp ow 147
ME4 infra red diff. dome 18 ggg a ?gv 1:‘“!‘59 Amp D'[;P g;
MAN 1 Red 7 seq. 270" 1-38 M 8w Audio amp m
HIGH SPEED MAN 2 Red alhg nam 32" 272 381 Lo Noise Dual preamp piP 98
7400 £0.16 74421 £0 18 74H55 £0.20 MAN 4 Red 7 seq 190 118 382 'l;n Noise Dual preamp ow 98
74H01 16 74H22 18 74H60 21 MAN § Green 7 seq. 270" 162 = Tree V Reg e )
74H04 16 74H30 18 74H61 21 MAN 6 6"high solid seg. 38 oo m =
74H08 1% 74H40 16 74H62 20 MAN 7 Red 7 seg. 270" 2 556A Duat 556 Timer oIP 89
74H10 16 74H50 1% 74H74 32 MAN 8 Yellow 7 seg. 270 217 560 Phase Locked Loop DIP 194
7aH11 16 74H52 18 MAN 64 4" tugh solid seg. 2.45 562 Phase Locked Loop oIP 1.94
74H20 16 74H53 20 MAN 66 6" high spaced seq. 255 565 Phase Locked Loop Dip 1-20
MCT2 Opto-150 transistor 38 gg@l :unc(i_;)en Gdeen mg:g :;g
one Decoder m i
8000 SERIES MULTIPLE DISPLAYS 709 Operational AMPL oIP 27
8091 £0. 33 8214 £093 8811 £0 38 NSND3 digit .12 red led 12 pin £-90 ;:? g' S.DBQf'VO"CZ"'P 3:: 21
8092 33 8220 93 8812 60 Wrso ;n:‘ 1C shi. ) N 180 V"‘EQ MG LY 4
8095 76 8230 1-42 8822 1-42 P5082 igit .11 ted magn. lens -
8121 a9 8520 7 8830 142 7405 com. cath e RIIEh A DIty @
HP5082 4 digit .11 LED magn. omp Op AMP mDIP TO-5 27
3123 B8] 955 Eu B53 TR 1642 L . 747 Dual 741 Op A DIPor TOS 44
8130 120 8552 137 8836 27 7414 tens comm. cath. 1.70 248 Frog Adj 741 P b 27
8200 142 8554 137 8880 73 PNAY? 9 digit 7 seg led RH dec clr. 30% FM Mulpx Stereo Demod  DIP &
CZIUNR1 52 8210 a“ magn. lens 1307 FM Mulpx Stereo Demod  DIP 45
§P-42509 9 digil 25" neon direct inter- 1458 Dual Comp Op Amp mDIP 38
9000 SERIES e eilh MOSASL 180 VOC, 7 seg LH2111  Dual LM 211V Comp DIP 107
Audio preamp DIP 44
9002 £02 9308 £ 0.49 9601 £0 54 3900 Quad Amplifier DIP 33
9301 63 9312 49 9602 a9 7524 Core Mem Sense AMPL piP 1-04
7534 Core Mem Sense Amp oIP 142

8864 9 DIG Led Cath Drvr Dtp 1.37
75451 Dual Perepheral Driver mDIP yal
75452 Dual Peripheral Driver mDIP 21
75453 (351} Dual Periph. Driver mDIP 2
75491 Quad Seq Driver for LED oIP 50
75492 Hex Digit Driver DIP 56

cmos 4000A £ 18 J013A £ 32 40254 £18  4069A £ 31
74C00 £0-21  74C74 £0-63  74Ci62£1-78  S001A 18 4014A 106 4027A 42  40TIA 19
74002 30 74C76 93 74C163 178 002A 1B 4015A 106  4028A 70  4072A 25
74C04 41 74C107 B2 74Ci64 1.92 Y006A 9%  4016A 40  3030A 32  4073A 28
74C08 41 74C151 1-59  74C173 159 4007A 19 4017A B85 40354 90 4075A
74C10 36 74C154 1-92 740195 165 400BA 127 40Z0A 106 10424 1-05  4078A 28
74C20 36 74C157 120  goces 82  I009A 41 H021A 98 4049A 42 4081A 19
74C42  1-18 74C160 1-78  gocey g2 400A 38 4022A 78 4050A 32 4082A 25
74C73 85 74C61 1-78 401A 21 4023A 18 4066A 63  4528A 1-14

40124 18 4024A 63 406BA 31 4585A  1-49

Data included with order on request.
Add 20p ea. if item is priced below 50p
ea. Add 40p ea. if item is not ordered.

Satisfaction guaranteed. Send bank cheque with order. if international money
order is used, send receipt with order. The above prices do not include any
taxes leviable by a purchaser’s country of residence. Minimum order £2-50,

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-3171

The above prices do nof include any taxes e by a p

‘s country of resid
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Spackrite” was voted best of 8 systems tested by Popular Motoring Magame

P

-

ORDER NOW

TO ELECTRONICS DESIGN ASSOCIATES DEPT. PE12,
82 Baih Stresl, Walsall, WS1 3DE. Phone 33652

FROM Name

Addrass.

T | SPARKRITE MK 2 DIY Assambly kits @ £10.83 =
SPARKRITE MK 2 Ready Built Negative serth & £1388.
SPARKRITE MK 2 Ready Bullt Pesitive serth @ £1380

Sgrition champeover switches ¢ £2.79

A.P M. Limit systome in the abevs wnits @ £2.42

Sparhriiz

The tried, tested, proven, reliable, complete, ﬁfﬁ

PATENT

N\

N

mk2

professional, capacitive dischar

Electronic Ignition Kit

Sparkelie MK2 is a high performance, high quality. capaci- guaranteed
tive discharge, eleclronic ignition system.

Because of the superb design of the Sparkrite circuit it
comptletely eliminates problems of the contact breaker.
There is no misfice because contact breaker bounce is eli-
minated ly by a pulse supp lon circuit which
prevents the unit firing if the points bounce apen at high
R.P.M. Contact breaker bum is eliminated by reducing the
cartent 10 aboul 1/50th of the norm. It will perform equally
well with new, old. or even badly pitted points and is not
dependent upon the dwell ime of the contact breshers
for recharging the system. Sparhrite Incorporates a shont cir-

full instructs

OPTIONAL

PENDING

nectors, printed circuit board, nuts bolts. silicon grease.

and 10 page Installation instructions.

Electronic R.P.M. limitation.

This can be included in the unit to prevent over revving,
an advantage to most coinpanies. hire firms. high perfor
mance drivers etc.

Eloctronic/canventional ignition switch.

Gives Instant changeover from 'Sparktite  ignition to con-

)

ge,

transformer and components, cables. coif con

ions to make the kit negative or positive earth,

EXTRAS

cuit protected inverter which elifhinates the probiems of
SCR fock on and therefore eliminates the possibility of
blowing the transistors or the SCR. {Many capacitive dis-
charge ignilions are not completely foolproof in this re-
spect.}

Sparkrite can therefore give you'—

up to 20% better fuel consumption, instant all weather
starting, cleaner plugs - they last up to 5 times longer
without attention, faster acceleration, higher top speeds.
longes coil and battery life. efficient fuel burning and less
air pollution, smoother runming. continual peak pertor-

PRICES

8 cylinders,
Switch for

t ignition for p ce comp:
ing etc.. and will also switch the ignition off completely
as a security device, Includes: switch, connectors, mounting
bracket and Instructions. Cables excluded

D.tY assembly kit £1093 incl. V.AT post and packing
Ready built unit £13.86 incl, VAT post and packing
Both to fit all vehicles with coldistributor ignition up to

. static tim-

}
instant changeover from "Sparkrite” ignitron to

mance

[Ty YL T K SO ———
Chogue Ne.

(Send SAE N brochers oaty romuired)

THE KIT-COMPRISES EVERYTHING NEEDED
Ready drilled prassed steef case coated in matt black epoxy An kit d
resin, ready drilled base and heatsink. Top quality 5 vear

canventional ignition £2.79 incl. VAT, post and packing
R P M. limiting controf £2.42 incl. VAT post and packing
{Fitted in case on ready built unll, dashboard mounting

CALLERS WELCOME

Dimmit
range of light

dimmers and lighting
control systems

Illustrated is the popular
PMSDI000 module. A IkW slider
control dimmer, interference sup-
pressed, 60mm slider range size
41 x 2 t4in. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. £8:60
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6! (illustrated). Six kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 .84 - 5in.
Price £97:20 inc. VAT.

DD26!. As above but with two-preset
arrangement, i.e. two slider controls per channel,
two master controls. Size 23 10x5in. Price
£117:72 inc. VAT.

DD6I-B. Six IkW channels; using module
\PIM‘STDIOOO' lowest cost system, Size 164 8 5in.

AT.

Price £59:50 inc.

mains on/off switch. Size 25 104 < 6in. Price £156:60 inc. VAT,
Add £2:20 postage and packing for all systems.

The Dimmit range includes rotary and slider control dimmers and
sound to light converters for home, entertainment and professional
applications. Ratings 1 kW, 2kW, 3kW.

All products are guaranteed and are supplied with full instructions
and applications. Full after-sales service. Technical advice given.

For full information on all modules and lighting control systems send
15p for our illustrated catalogue and price list. Callers welcome, visit our
showroom for a demonstration of any of the modules or systems. Mon.-Fri.
9.30t0 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 9NN Tel. 01-267 0201

DD62. Six 2kW channels, six outlet sockets, master control,

958

CLOCK COMPONENTS

ATTRACTIVE ALARM CLOCK KITS—AIl components necessary. Including attractive
slim case. for 6 digit alarm clock with snooze. intensity control. 12 or 24 hour tormat,
red LED displays

6 Digit Alarm Clock Kit with 0-3' DL704E displays £22-80

6 Digit Alarm Clock Kit with 0-57 FNDS500 displays £26-70
CRYSTAL TIMEBASE KIT—will provide stable 50Hz for clock ICs giving tlme
accurate to within a few seconds a month: contains PCB, 32- 768kHz Xtal, 3 CMOS ICs,
trimmer. Cs. Rs, IC sockets. full instructions £6-28p
DL704E 0-3in Red Common Calhode 7 segment LED display only 85p
FND500 0-5in Red CC LED £1-50 3; digit Liquld Crystal 0-5in £9-40
DL707 0-3in Red CA LED €1-70 DL747 0:6in Red CA LED £2-45
MK50253 4 or 6 digit 12 or 24 hr format alarm clock IC with snooze £5-60
MM5314 4/6 digit clock IC £4-44 AY51224 4 digit clock 1C £4-25
SOLDERCON IC PIN SOCKETS
The sensible method for lowest cost sockets for ICs, displays. CMOS. TTL (nylon
supports available it required; samples enclosed with any pin order). Strip of 100
pins for 50p; 400 for £2; 1,000 for £4; 3.000 for £10-50.
LS| Sockets {Soldercon pins with nylon supports} 24, 28 and 40 pin. 30p each

RCA CMOS PRICES ARE DOWN

Widest stock range in UK—at the new manufacturers one-off prices

£ f 3 € £
CO4000  0-17 CD4021  0-83 CD4039  2-85 CD4OS7 20-35 CD4082  0-18
CD4001 0-17 CD4022 0.79 CD4040  0-88 CD4059 10-64 CD4085 0-57
C04002.  0-17 CD4023  0-17 CD4041  0-69 CD4060 0-92 CD4086  0:-57
CD4l 0-97 CD4024 0.64 CD4042 0-69 CD4061 16-43 CD4093 0-66
CD4007  0-17 CD4025 0-17 CD4043  0-83 CD4062  7-33 CD4095  0-86
CD4008 0.79 ©D4026 1-42 CD4044  0.77 CD4063  0-90 CD409%  0-86
CD4009 0-46 CD4027  0-46 CO4045  1:15 CD4066  0-58 CD4099  1-50
ED4010  0-46 CDa028  0-74 CD4046  1-10 CD40s8  0-18 CD4501  0-32
CD4011  0-17 CD4028  0-94 CD4047  0-74 CD406Y  0-18 CD4502  1-02
CD4012  0-17 CD4030 0-48 CD4048  0-46 CD4070 0-18 CD4508  4-20
CD4013  0-46 CD403t  1-81 CD4049  0-46 CD4071  0-18 CD4510 1-26
CD4014  0-83 CD4032 0-88 CD4050 0-46 CD4072 0-18 CD4S11  1-95
04015 0-83 CD4033  1-14 CD4051  0-77 CD4073  0-18 CD45ta  1-03
D016 0.46 CD4034 1-56 CD4052 077 CD4075  0-18 CD4520  1-03
CD4017  0-83 CD4035 0.7 CD4053  0-17 CD4076 1-27 CD4532  1-18
CD4018  0-83 CD4036  1-82 CD4054  0-95 CD4077  0-18 CD4SS5  0-74
CD4019  0-46 CD4037 0-78 CD4055  1.08 CD4078  0-18 CD4585  1-45
CD4020  0-92  CD4038 CD4056  1-08 CD4081 0-18 MC14553 4-07

0-8i

ACA 1975 CMOS Databook: Pin-Outs, 400 pages of data. 200 pages of circuits,
applications and use, £2-30 {no VAT) plus 3pP.&P.

ADD VAT at 8% (higher rate does not apply ?o any of above), 15p P. & P. on orders
under £3 {despatch is st class post BY RETURNI). Price List sent FREE with any
order, or on request {a S.A.E. helps). Official orders welcomed (written or phoned)—
Unlversities, Polytachnics. Government. Companies, etc Export orders {no VAT)
add 35p {gurope). £1 {overseas) for airmail P. & P

SINTE

53b Aston Street, Oxford Tel. 0865 43203
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AAZ12 250 | BC2S 15p [ MJ2001  £1-25 [ TIP3SB €271
AC107 350 | BC239 15p | MJ2901  £1-95 | TIP3B £3.50
AC125 25p | BC300 0p [ MJESO  S0p | TIPAIB  T9p
AC126 285p | BCX1 W0p | MIEIT0 750 | TIP42B  9Sp
AC127 250 | BC0?2 30p | MJEITI #0p | TIP29C 3p
AC128 25p | BCA3 Bp | MJES0 65 | TIPC  T2p
AC176 2%p | BCY31 3% | My2955 1£1-20 [ TIPIIC  s0p
A7 2tp | BCY32 8% | MJE30SS 75p | TIP32C  £1-00
AC188 21p | BCYR ®Wp | MMI613  43p | TIPIC  £1-20
ACY7  28p | BCYM 85 | MM1712 950 | TIPMC  £1-30
ACY13 25p | BCY3 850 [ MPF102  4Sp | TIPISC  £3.-00
aCY19  28p { BCY3 95 | MPFI03 TIPIC  £3-74
ACY20 2% | BCYSS g1- (2NS457)  3%p [ TIPOIC  s0p
ACY21 25p | BCYI0  20p | MPF104 TIP2C  £1-00
AD140 sp | BCYN 20p | (2N5458) 38 | TISSO 40p
AD142 sp | BCYT2 209 | MPFI0S 2TX107 18
AD161 a5p | BOI2Y TS0 | (2N5459) 40p | ZTX200 15
AD162 4sp | BD123 83p | OAdr 10p | ZTX500  18p
AF114 25 | BD14 T0p [ OA70 10p | ZTx501 20
AF115 25p | BD13! 40p | Oa79 10p | ZTX504  50p
AF116 285 | BD132 S0p | OA81 10p [ ZTXS31  30p
AF117 250 | BDI3S S0p [ OA%0 0p | ZTX550  2%p
AF118 sop | BD13E  S0p | Oagy 10p | 1nss ®»
AF124 p | 80139 75p | OA200 10p | )Ngt4a ®
AF230 60p | BD140 87p | 0A202 10 | INst6 %
BA102 Mp ( BDIS3 % | oa210 35 | 1N400Y %
BA112 sop | BD156 8% | 04211 350 | IN4o02 o
BA14 15 | BOY17 £1-50 | OCt6 %0p
BAISs  15p | BOYIE 0175 | oCig 850 | 1nvanos »
BAISS  15p | BOYIS 1198 | OC22 550 [ INaoos " 10p
BC107 13p | BOY20 £1-20 | oC26 65 | IN400S 129
BC10§  12p | BF1S2 209 | OCa2 80P | Nip0E  14p
BC109 1p | BFI66 3% | 0C35 0 | Ng07 150
BC109c  18p | BF173 3p | 0C3 6% | iNe14g »
BC™13 13p | BF180 38p | Oc42 400 | aNg96 25
BCH4 13p | BF1%4 10 | OCus 200 | onee7 250
BC15  15p [ BF1S5 18 5 2% | ng90 2%
BC116 15p | BF196 %o | oC70 158 | 2n706 12
BC117 20p | BF197 W { ocn 12p [ N7T0BA  Wp
BC118  15p | BF200 Bp | ocr2 200 ( 2N708 15
BCN¢  30p | BF224 Bp | OC75 250 | angog 20
BCUZ  28p | BFAN  18p | Ocrg 25p | 2Nga0 200
BCWT  12p | BF24S 4 | ocrr 4p [ oN1132 2%p
B8C14E 12p | BF259 5% | ocCst 250 [ N1302  30p
BC14S 12p | BFX29 30p | Ocaa 25p | aN1303 00
BCUE  14p | BFX34 0p | OCB4 25 1oN1304  30p
BCIST wp | BEXSS  Mp [ oC1®  p [oNt3os  p
BC158 14p FX86 B [ O¢170 2% | 2N1306 0p
8C158 15p | BFxes 3 | OCITt 3 1 oNi307 30p
BC167  1dp | BFYIO  3p [ 0Co00  86p | 5130 30
BC16E 14p | BFY44 5% | 0C201 80p 1309 0p
BC168 14p | BFYS0 %0 | oC202 % [oN1613  p
BCi6dc 150 [ BEYS! % Tipaoa  asp | pni7yy 3p
BC172 13p | BFYs2 2% | 1ip3p 58p | N8 0p
BCleZ  azp | BEVSS 2% TiP3IA 576 |2uanes  15p
BCieA.  12p | BEYS 8% | Tipaoa  esp | pNorer %0p
8Cie:  12p [ BSVES 709 | yipgia .00 | Su2160 *0p
BCIAIL  12p | BSWES 85| TIP34A  £1.49 | jNooty 259
BC18« i2p | BSWES 800 | 1ipasa  c3.29 { onosrp 2%
BCIBL  12p | BSX19 o | Tip3A  £3.58 | syzo19 2%
BC18 3% X0 Bl TPUA T I 20p
8Cioe  a7p | BSXZ1 2 | 1ipoa asp | Snoszea 25
BC21Z  12p g;}g .’g TIP29B  S4p | 22306 70p
BC2ZL  14p TIP30B  80p | 2N236BSA  SOp
8c21% 12p | 100 15p [ TIP3IB  6Sp | 2N2477  30p
8caiL 12p | is1es 15p | TIP32B  77p [ 2N2646  SOp
BC214 1p [ MJ340 SOp | THPI3B  £1-06 | ;N2848 £1.50
BC21aL  15p | mu4as 85 | TIP3B  £1-82 | 2N 2%
QTY. DISCOUNTS 12 + 10%: 25 « 15%. 100 + 20%
TTL «u" stocks ava"ab'e) SNT43  Top | SNATS3  20p
SN7400 18p | SN7412 22p | SN7437 50p | SN7454 20p
SN7401  1p | SN7413  4bp | SN7438  Sep | SN7450  20p
SN74g2  20p | SNT416  30p | SN7440 SN7470  30p
SN7403  20p | SN74I7  30p | SNT44IAN TSp | SNT4Y2  0p
SN7464  20p | SN7420  20p | SNT442  78p | SNTAT3  atp
SN7405  20p | SN7422  38p | SNT443 £1.00 | SNT4T4  asp
SN740E  30p | SN7423  33p | SN7445 £1.79 | SNT4T5 88
SN7407  30p | SN7425  38p | SN7448 £2-00 | SNT4T6  4Sp
SV s | S s | v 0| S e
SNT409 428 SNT448  £1.75 .
SNT410 :g: SN7430 200 | SN7as0 20 | SNT4B2  87p
SN7411 2p | SNT432  42p | SN7451 20p | SN7483  £1-00

———

LAT.
Uniess otherwise stated all prices are
exclusive of VAT. Please check whether|
the goods you are ordering are 25% or 8%,

) V.A
ALL MAiL ORDER BY
RETURN. C.0.D. SERVICE
WELCOME Carriage orders under £5 please sdd 33p.
[ ] [ ] Order over 10 post free in U.K. only.

This to be at our discretion.

All mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275

% x SPECIAL OFFERS x %

MINIATURE MAINS TRANSFORMER. PRI
240V SEC. 12V 100mA Manut.: Hinchley.
Size: 36 x 45 x 40mm F.C. 53mm.

Price 1—85p. 100—80p es. 1,000—50p ea.

MINIATURE MAINS TRANSFORMER.
Primary 115/240V Sec. 18W/250mA at 80p ea.
+ VAT and postage 33p, 8% VAT.

MULLARD POT CORE TYPE FX2241 at 60p
ea. + 33p p.p. 8% VAT.

24V D.C. SOLENOID by MAGNETIC DEVICES
80p each. 2¢in long x #in x §in + 8% VAT.
240V A.C. SOLENOID. Reversible operation:
twin coil. Size approx. 24 x 1} x 14in 90p.

30 unmarked OC71 transistors £1-90
25 unmarked 250mW Zener diodes, 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

8uF 6800V WKG PAPER CAPACITORS, ideal
for Strobe Constructors £1-50 each + 8%
VAT + 33p post.
Many other values of PAPER CAPACITORS
in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS to
suit $in spindle:
100pF Two Gang at §5p + 25% VAT
S00pF Two Gang at 75p + 25% VAT.
MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)
Type 082 0-8-2-2pF )
80 0-8-2-2pF J Price 10p ea.
91 0-51-3pF
QUANTITY DISCOUNTS PLEASE TELEPHONE

1,000pF Feedthrough capacitor 5p ea.
Miniature tubular P.C. trimmers
3:5-13pF
6-30pF 10p en.
4p c/o Varley 700N relay 50p ea.

Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal TO18, etc.
30 for £1-00 + 8% VAT.

W. WOUND POTS 1N-100KN at 30p each
Colvern or Reliance styles + 25% VAT.

VERQ EOGE CONNECTOR 24 way 0-1in pitch
30p each + 8% VAT. All the other sizes in
stock.

SIEMENS VARLEY RELAY 4P C/O 700N 24V
S0p each.

PLESSEY RELAY 2P C/O 6V operation 40p
each.

MODERN DISC CERAMICS £1-00 a hundred,
£8-00 a thousand + 25% VAT. Phone or write
for list.

ACCESSORIES

DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes ({TO3 or
T066) 4p.

S.C.R.s TRIACS
CRS105 40p | TXL226B BA 400V 88p
CRS1 10 s6p | SC400 £1.40
282905 3p [ cRgygp sop | scee £1-85
mggs ;: g:gh ‘g ::p SC45D .70
16 P | SCeE .
MN225 1 | CRsa 1o 62p sgm §§ }:
e % | cRsaw 820 | scsoe 1270
2N2055 50p CRS3,40 $0p DIAC 2
mgﬁ :: :: CRS7/400 £1-00 5p
: CRS16/100 85,
M 0.0 Cpsieno  sen LINEAR 1.C.5
MNBI3 NP | CRSIE00  £1.60 | LM304 Neg.
3702 12p | Cyem 45p Voltage Reg. £2:10
M Ml CieD . T0p | LMa0K SV 1A
237 Map | 40669 90p Voltage Reg. £2-10
T ‘1’,‘; TIC44 3p | \mr2aC 231V
2Nadas £1-90 150mA Vollage
N30T 12p 9
el BT10/500A 90p Reg. 0105
3708 1ap MFCA000 250mw
NI 1180 BRIDGE Audio [/
2N37TT2 £1-80 RECTIFIERS TBAS00 5 Watt
gzg;g‘i “;i:: W02 1A 200V 38p Audio 93p
BY164 1-4A 709C Op Amp D.LL./
wu1 35 | a0y stp Tos
N80 SSp | MDA952/2 6A T41C Op Amp &/14
e g 100v sop D..L/TO%9
S ——
W30+ 2p ZENER DIODES PAD
Noe Bw | Bzvesseriesst0mw | g Dual Op
06 Bp | 3av-aav, 5% 1ap o 6]
gz‘o 4 200 3.5W range 25p P
0% 82 | you'rancd 4p | IN44 Redio L.C.£1-25
NI Mp TAD100 Redio I.C.
4058 Wp L.E.D. inc. Filter £1-90
4050 Up | gy a0 38p CA3014 £1-58
Fivprc B YT 2p | CA3018 £1.00
Nz 12| mazer 20p | CAx2s .20
M412% u= CA3038 £1:00
CA3046 80p
NGB0 2% L.D.A.
2N4287 2% | ORP12 60p CA3048 £2-35
Mws 2 CA3075 £1-60
N8I 30p ) CA3090Q .95
2N4290 25 NESSS Timer  80p MC1303L £2:20
gz:% :2;7 MC1310P £2-80
INA44s n.s."o TO3 VOLTAGE REGULATORS
Meg71 3sp | LOOS 5V 650mA
2N4903  £1-30 L036 12V 500mA
MGG sop | 037 15V 450mA £1:80 each
2N5069  £1-%0
NS ¥5p ,
IN5192  £1.20 EROBOARD
mgm £1-10 v 0 01 015
2NS5195  £1-40 | 9y 32 2
NS5 4sp 2£ x 2* 59 35p
N5206 §Sp 34 x 34 Sp 3Sp
5208 50p | 33xs 40p “1p
2NSAST - 35p | 47 x 33 £1-05 90p
NS4S8 35p | 47 x 3} £1.43 £1.12
2N5455 40p 17 x § 1-84
5485 550 | PIN INS. TOOL T2p T2p
2N5490  s8p | gpF CUTTER S2p S2p
2NSSSS  85p | 199 PINS SS 30p 30p
NSTT7 40p | 100 PINS DS 30p 30p
PERSONAL | S00PINS sg £1.55 £1.55
500 PINS D. £0.55 €055
CALLERS
ALWAYS
WELcoMe | ALSO STOCKED
BNC PLUGS at 35p each
SN7451.  20p | UHF (N) PLUGS at 50p each.
g:;m’ D0 HF Vv.eWA. g‘robos ex U.H.F. trans-
%9 | mittera £5 oach + 8% VAT
g:;:g ;:: All the above are new in original packets.
P 30p.
SNTA91AN Please add 8% VAT P & P 30p
SN7 e
g2 75p
s 1% | Potentiometers
gu,:g; :z Linear or Log Single Double
SNT4%  £1-00 Rotary Pots 17p 45p
SN74S7  £2.28 Rotary Switched 25p =

+ MULTICORE CABLE. 20 way 14/0076 plus Screen at 70p
_per yard plus postage by weight.
MULTICORE CABLE. 25-way. individually screened. 14/0076,
£1-00 per yard plus V.A.T. Postage by weight.

* * SPECIAL OFFERS * %

KOKUSAI MECHANICAL FILTER. 455 kc/s, 5 ko/s overall.
ideal for A.M. £5 each Inc. VAT. Postage 33p each.

3 CORE PVC INSULATED MAINS CABLE. GREY ML6650,
3 x 7/0-2mm. Price 100m £4-50; 1,000m £35; 10,000m £330,

METAL OXIOE RESISTORS TR4/5/8 in stock. All values.
1-off price 3p each. Diacount on quantity.

10 TURN TRIMPOTS by Bourns, Mec. Painton. etc. Al
vatues in stock. S0p each. Discount on quantity.

component.

C.0.D.service welcome. All mall order by return. Otficlal orders weicome b

TRANSFORMER 240V a.c. Primary 1185-0-1185V at 380mA
“‘ Y. £12 plus 8% VAT plus £1-50 postage.

OMRON OCTAL RELAY 240V A.C. 3P cio 75p each plus
8% VAT,

SLEEVING 2000 pieces approx. size in x 2mm. Price £1-80

plus 33p P. & P. plus VAT 8%.

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
We have the largest retall selection of components avallable.

Tel. 01-994 6275

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length  Width Height

ABT 24in 54in 14n s5p
AB8 4in 4in 1in 55p
AB9 4in 24in 1}in 55p
AB10 4in 5tin 1¢in 55p
AB11 4in 2¢in 2in 85p
AB12 3in 2in 1in 50p
AB13 6in 4in 2in p
AB14 Tin 5in 2¢in 90p
AB1S 8in 6in 3in £1-18
AB16  10in 7in 3in £1-32
AB17  10in 44in 3in © £1-10
AB18  12in Sin 3in £1-32
AB19  12in 8in 3in £1-80

ALUMINIUM BOXES WITH SLOPING TOP
PANEL-DEAL FOR PRE-AMPS, ETC.,
USING SLIDER CONTROLS

AB20 8in Long 9in Wide 3}in High at

back . £2-
2in High at front 6in Slope to front
With P.K. Screws

AB21 As above but 10in long £2-20
AB22 As above but 12in long £2-50

Phone or write If you are In difficulties obtaining a particular

y Government establishments, Education authorities, etc.
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"m SEMICONDUCTORS
* |

¥
| TRANSISTORS | 74 SERIES T.T.L. 1.C's
A LOWEST IN E. F SPECIFICATION G NTEED. ALL

BRAND NEW FULLY GUARANTEED BI:RAK] BTILLELOWES IFA;&%{?S MAg{}Ix-"Ac'n}:REgs.. UARANTEED. AL
Type Price | Type Price | Type Price | Type Price | Type Price | qyp, uantities Type uantities T wantities
Aioz ‘o%0 | DSY4e 028 | AFl18 038 | ORP6L 041% | BCl2 ols| TV ] R i P
ACl13 019 | BSYs1 020 | AFI24 031 l P20  051* | BRI6Z - 0221 7490 014 013 012 | 7448  £1-02. 099 007 | 74122 065 063 0860
AC115 020 | B8Y95 013 | AF125 031 | P346A 020 | BF173 022 :401 014 013 012 | 7450 014 013 012 | 74123 068 068 065
ACII7K 030 | BSY®A 013 | AF126  0-28 | P397 043 | BF176  038| 7509 014 013 012 | 7451 014 013 012 | 74141 078 076 073
AC122 012 | BUI0G £204 | AF127 029 | 8T140 018 | BF177 038} 7403 014 013 012 | 7453 014 013 012 | 74145 £120 £118 £111
ACI25 018 | CILIE 0 AF139 081 | BT141 018 | BF178 0311 7404 014 013 012 | 7454 014 013 012 | 74150 £1-39 £130 £1-20
Aci26 018 | C400 31 | AF178 051 | TIP20 044 | BFIT9  031| 7405 014 013 012 | 7460 014 013 012 | 74151 £102 097 093
ACI27 019 | C407 028 | AF179 051 | TIP30 052 | BF180 031 | 7404 088 031 029 | 7470 030 027 025 | 74158 093 088 083
ACI28 019 | Cé24 028 | AF180  0-51 i TIP31A 056 | BFIS1 081 | 747 036 031 028 7472 0-30 027 025 | 74154  £1.57 £1-43 £148
AC132 015 | C425 0-51 | AF181 051 | TIP32A 088 | BF182 041 7408 03 02 021 | 7473 038 036 032 74165 £1.11 8108 £1.02
AC134 015 | C426 036 | AF186  0-51 | TIP41A 088 | BFI83  041) 7409 023 022 021 | 7474 038 038 032 | 74156 8111 2108 £1.02
AC137 015 | C428 0-20 | AF239 038 | TIP42A 081 | BF184 028 | 7450 014 013 012 | 7475 058 054 052 | 74157 093 088 083
AC141 019 | C4dl 031 | AL02 068 | TIS43 031* | BF185 08| 747 o33 o022 021 | 7476 041 040 039 | 74160 2130 £125 £1-20
ACHMIK 030 | Cid2 031 | AL103  0-68 | UT46 028+  BFIS7  028) 7413 026 o025 024 | 7480 056 054 051 | 74161 £1-30 £1.25 £1:20
AC142 019 | C4dd 038 | ASY26 026 | ZN414 111 | BFI88 041§ 743 30 Q29 028 | 7481 102 097 083 | 74162  £1.30 £125 £1-20
AC142K 028 | C450 022 | ABY27 031 | 2G301 019 | BF194  012| 756 .98 Q27 0-26 | 7482 083 079 074 | 74163  £1.30 £1-25 £1-20
ACI51 018 | MAT100 019 | ASY28 026 | 2Ga02 019 | BF195  012| 7417 038 037 026 | 7483  £111 2106 097 | 74164 £1.67 2162 £185
AC1S4 020 | MATIOL 020 | ASY20 026 | 2G303 018 | BFI96 0160 74500 014 013 012 | 7484 083 080 088 | 74165  £1-67 £1.62 £1-55
ACI35 020 | MATI20 019 | ABYS0 026 | 2G304 025 | BFI97  015) 7490 028 027 026 | 7485 £1.48 £1.44 £139 | 74166 2148 £1-44 £139
ACI56 020 | MATIZI 020 | ABY51 028 | 2G3068 041 | BF200 048 795 087 036 035 | 7488 032 031 030 | 74174 2148 2144 £1-39
AC157 025 | MJE521 056 | ASY52 0-28 | 2G308 03¢ | BF222 0081 o495 037 038 035 | 7489 2370 £3.47 £324 | 74175 2102 087 093
AC185  0-20 | MJE2955 088 | ASYs4 026 | 2N2026 G 013 | BF257  0468| 7406 037 035 033 | 7400 060 058 058 | 74176 £1.16 2111 2106
AC166 020 | MJE3055 057 | ASY55 0-26 | 2N2026 Y01l | BF258  061| 157 037 035 033 | 7891 #102 087 093 | 74177 £118 £111 £1.06
AC187  0-20 | MJE3440 0-51 | ASY56 028 | 2N2926 0 010 | BF259 087 7,58 042 088 037 | 7492 089 068 089 | 74180 £116 £111 £108
AC168 025 | MPF102 043 | ASY57 028 | 2N2926 R 0-10 | BF262 056 | 7430 014 013 012 ] 7493 089 068 059 | 74181  £3688 £356 £3-47
AC169 015 | MPFl04 0-38 | ASY58 026 | 2N2926 BO10 | BF263 058 7430 037 0385 033 | 7494 079 078 089 | 74182  £116 2111 £1.08
AC176 020 | MPF105 038 | ASY73 028 | ZN3010 071 | BF270 088 7453 099 037 035 | 749 079 078 069 | 74184  £16; £162 4155
ACI177 025 | OC19  0-36 | ASZ21 041 | 2N3011 015 | BF271 031} 7,37 033 030 028 | 7496 089 086 080 | 74190 £1.8]1 £1.78 £171
Aclz8 029 | 0C20 065 | BCI07  0-08 | 2N3053 018 | BF272 0811 7439 032 030 028 74100 £1.39 21-34 £1-30 | 74191  £181 £1.76 2171
AC179 029 | OC22 047 | BCIOB 008 | 2N3064 047 | BF2T3  036| 7,00 014 013 012 |74104 054 051 | 74192 £1-81 £1.76 £1-71
ACI80 020 | OC23 049 | BC109 008 | 2N3085 042 | BF274 0381 744) 069 066 050 |74105 056 054 051 | 74193  £1-81 178 £171
rCIx0k: 0,30 || FOC2A057 || |8 D150 041 | 2N3310 015 | BFW20 O06l} ;45 g9 088 080 74107 041 039 037 | 74194 £1-20 £1-16 £1-11
ACIS81  0-20 | 0C25  0-39 | BD137 046 | 2N3391 A 017 | BFX20 028 ... 4111 £1.06 2102 74110  0-56 051 046 | 74195 £1-02 097 0-98
ACIS8IK 030 | 0C26 030 | BD138 081 | 2N3302 015 | BFX84 022} 754  #111 2108 £1:02 [74111 083 081 078 | 74106 4111 2106 2102
ACI187 022 | OC28 081 | BDI139 056 | 2N3393 015 | BFX85 081[ 445 31.48 2144 8130 | 74118 083 088 083 | 74197 £1-11 £1.08 2102
ACISTK 023 | 0C29 051 | BDI40 061 | 2N3394 015 | BFX86 0281 7,46 5111 2108 £102 | 74119 2139 £1-30 £1-20 | 74190 £255 £250 £245
ACI88 022 | 0C35 043 | BDISs 081 | 2N335 018 | BEXST O080| 7447 5102 090 097 [74121 048 044 041 | 74195 231 2221 £211
ACL88K  0-23 0C36 081 BDL75) el 2N3402 0:21 BFY50 b Devices may be mixed to qualify for quantity price. (TTL 74 series ouly) data is available for
ACY17 028 | OC41 020 | BDI76 08l | 2N3403 021 00 bov jes of 1.C's in bookiet, f PRICE 35
ACYI8 020 | OC42 025 | BDI77 067 | 2N3404 029 | BFY51 020 | the above series of 1.C6 in booklet form. S0P
ACY19 020 | 3N918 o3l BDI78 067 | N340 g-:g ‘l)s(g?;gz g-gg *
ACY20 020 | 2N929 o D17¢ 071 3 - 26 !
ACY21 020 | 2Ne30 021 | BD180 071 | 2N3415 018 | 2G339 020 I D.T.L. 930 SERIES
ACy22 017 | 2N1131 020 | BD185 067 | 2N3416 020 | 203394 017
ACY27 01p | 2N1132 022 | BD186 067 | 2N3417 0-29 | 2G344 018 | 71, Quantities | Type Quantities Type Quantities
ACY28 019 | 2N1302 015 | BD187 071 | 2N3525 0-77* | 2G345 017 1 25 100+ 1 25 100+ | 1 25 100+
ACY29 03¢ | 2N1303 o015 | BDIS8 071 | 2N3614 0469 | 26371 017 | Bpgso 014 013 012 | BP944  0-15 013 | BP962 0l4 013 012
ACY30 029 | 2N1304 018 | BD189 077 | 2N3615 076 | 2G371B 012 | Bpg3e 015 014 013 | BP945 028 026 023 BP9093 042 040 038
ACY3l 0-29 | 2N1306 018 | BD150 077 | 2N3616 078 | 2G373  0-18 | gpo33 015 014 013 | BP946 014 013 012 BP9094 042 040 038
ACY34 021 | 2N1306 021 | BD185 087 | 2N3646 009 | 2G374 018 | Bpg3s 015 014 013 | BP948 028 028 023 | BP30%7 042 040 033
BC173 015 | 2N1307 o021 | BD196 087 | 2Na702 012 | 2G377 031 ppo3g 015 014 013 | BP951 065 080 056 nPonoa 042 040 038
BCl74 015 | 2N1308 024 | BD197 092 | 2N3703 012 | 2G378 017
BC175  0-22 | 2N1309 024 | BD198 092 | 2N3704 013 | 2G381 017
BC177 019 | 2N1613 020 | BDI99 098 | 2N3705 012 | 2G382 017 * FOR USE WITH
BC178 01 | 2NI1711 020 | BD200 098 | 2N3706 012 | 2G401 031 TRIACS | rriacs, ALL PRICES
BC179 019 | 2N1889 0-32 | BD205 081 | 2N3707 018 | 2G4l4 031 BR100 (D32) 23p eac’
BC180  0-25 | 2N1890 o»4g BD206 °'§§ | 2nsios g»gg 26417, g~§g Cane 100V 200V 400V
BC181  0-25 | 2N1893 03 7 o 7 - p - 081 081 07
Bois 015 | N2l 073 | BD2A 088 | aNGTlo 009 | 2N3se Dbs s R [ ANy PLEASE ADD VAT
BCIS2L 015 | 2N2148 058 0 2102 | 2N3711 0 - 1 09e  £1.12
BCIS3 015 | 2N2192 036 | BF115 085 | 2N3819 029 | 2N404A 029 | LOAMR T048 077 ITEMS EXCEPT
BCISIL 015 | 2N2103 036 | BFIl7 g:g 2N3820 gvg}’ | ggg}); g-;g *
BC184 020 | 2N2194 086 | BF118 0 3821 O 2 -
BCIS4L 020 | 2N2217 0-23 BF119 071 | 2N3823 g»gg PRE g‘:g | D.L.L. SOCKETS GIRO NUMBER
BC186 029 | 2N2218 020 | BF121  0-46 | 2N3903 O -
BClS7 020 | 2Noz9 020 | BFI2i 051 | N304 081 | 2Ne%s 013 12 100+ 388-7006
BC207 011 | 2N2220 022 | BF125 048 | 2N3905 0-20 | 2N697 014 | TSO14 14 pin type 031 028 025 g
BC208 011 | 2N2221 020 | BF127 051 | 2N3906 0-28 | 2N698  0-25 | TSO16 16 pin type 035 0382 030 Postage & Packing
BC209 012 | 2N2222 020 | BF152 066 | 2N4058 o-}z i ggggg ggg 'll;%gzg 23 p:n :ype P g‘gg g'gg 3‘;‘%
BC212L 0-13 | 2N2368 018 | BF153 046 | 2N4059 010 - pin type (low i H h . P
BC213L 013 | 2N2369 015 | BF154 048 | 9N4080 012 | 2N706A 0-09 | BP814 14 pin type (low cost) 015 013 011 Add extra for airmail
BC214L 0-17 | 2N2369A 0-15 | BF155 071 | BC113 010 | 2N708 012 | BPS16 16 pin type (low cost) 018 014 012
BC225 026 | 2N2411 0-25 | BF156 049 | BCll4 016 | 2N711 031
BC226 086 | 2N2412 025 | BF157 056 | BC115 016 | 2N717 038
BC30L 038 | 2N20d5 048 | BF158 058 | BCl116 016 | 2N718 025 s
BC302 025 | 2N2711 021 | BF159 061 | BCll7 019 | 2N718A 081 LINEAR 1.C's
BC303 031 | 2N2712 021 | BF160 041 | BC1l8 010 | 2N726 029
BC301 037 | 2N2714 021 | BFi62 041 | BC119 031 | 2N727 029 = ) "
BC440 031 | 2N2904 018 | BF163 041 | BCl120 081 | 2N743 020 | 1y pe Quantities | Type Quantities | Typs Quantities
BC460 037 | 2N2904A g-g BF184 g-ﬁ BC125 g-n; gg;ﬁ g-!lzg 1 25 100+ | 125 1004 125 1004
BCY30 026 | 2N2805 O BF165 BC126 -1 H . 1 5 ) . 42 087 | uAT23C 045 043 040
BCYS] 027 | 2N2903A 021 | OCA4 016 | BC132 012 | 2N4061 012 | 72702 046 044 042 | SL701C o.“ o. 2 0 AT
BOYs2 03] | 3N2906 016 | 0Cas 013 | Boizd  01d | 2N4082 013 | 72709 028 0Pl 019 | SLT0XC 046 042 037 | 76005 30 5
BCY33 022 | 2N2906A 018 | OC70 010 | BC135 012 | 2N4284 018 72700p 018 018 017 TAA263 074 0865 056 | 76023  £1-38 £1:34 2130
BCY34 096 | 2N2907 020 | 0C7L 010 | BC136 016 | 2N4285 018 70710  0.82 081 028 | TAA293 093 088 083 | 76660  0-88 0-86 083
BCY70 015 | 2N29074 022 | OC72 016 | BCI37 016 | 2N4286 018 .oy oog 027 026 | TAA350A LM380 083 080 088
BCY71 020 | 2N2023 015 | OCH4 015 | BC13% 041 | 2N4287 018 c oss o0ss 024 4171 £1.67 2157 | NE5s5 046 043 0-40
BCY72 015 | 2N2024 015 | OCI5 016 | BCl40 031 | 2N4288 018 72741 04 022 | NESSS 088 088 083
BOZ10 020 | 2N2025 015 | OC76 018 | BC141  0-31 | 2N4289 018 | 72741 028 027 026 | uA703C 026 O
BCZil 026 | ACY35 021 | OC77 026 | BO142 031 | 2N4290 018 |70747 079 074 061 | ua708C 019 018 017 | TBAB0O £1-30 8134 £1:30
BCZ12 028 | ACY36 029 | OC81 016 | BCI43 031 | 2N4201 018 ) 7o040p 085 0383 031 | ua71IC 032 0-31 028 | ZN414 2111 —  —
BDI15 063 | ACY40 018 | OCBID 018 | BCl45 046 | 2N4202 Q18| So0 . (4o g4p 087 | uA7I2C 032 031 028 |
BD116 081 & ACY4l 019 | OC82 016 | BCl47 010 | 2N4293 018 1
BD121 0861 | ACY44 g-sg gcs2p 016 | BCLs 010 | gggm g})%
BD123 067 | AD130 039 | OC83 0 BC149 | 4 -
Boias 0% | ADlio 049 | OGise 090 | BC1so 019 | 2NS294 056 SILICON RECTIFIERS
BD131 051 | AD142 049 I 0C140 g-gg BC151 g~20 N0 ggg
BD132 061 | AD143 039 | OCI69 - BC152 18 : 4
BD133 067 | AD149  0-51 | OC170  0-26 | BC153 029 | 2N5d58 032 300mA  750mA 1 Amp 15Amp 3Amp 10Amp 30Amp
BD135 041 | ADI61 038 | OCI171 028 | BCI154 031 | 2N5450 041 pry (DO 7) (S0 16) Plastic (30 16) (80 10) (8O 10) (TO 48)
BFY53 018 | AD162 036 | OC200 028 | BCI57 019 | 2N6122 068 | ") 008 008 IN4001 005 007 014 019*  0-56°
BSX19 018 | ADI6l & 0C201 029 | BCl68 012 | 28301 01| o e ooy 1N4002 008 009 018 021%  089*
BSX20 018 | 3D162AMP) 0C202 029 | BC139 012 | 283024 043 N To0s 007 o0lp 020 023* 093°
BSY26 016 069 | OC203 028 | BCIG0 046 | 28302 043 | 200 008 009 e s
BSY26 018 | ADT140 051 | OC206 026 | BClel 051 | 28303 056 | 400 007 014 1N4004 008 014 - 2 A
B8Y27 018 | Apya4 gy | OC205 036 | BCIZ 012 | 28304 071 gog 008 018 1N4005 008 018 033 042° $176
o B olg5 | CC300.n041, BCIGE'  012( 28305 OI8O g0 o1l 018 1N4006 010 018 035 O0B1® 21:94°
Bsy2s ole | AF116 025 | 50p7)  g44s | BClBY 012 | 28306 080 N 011 023 044 080° 2231*
BSY38 019 | AF116 025 | ORPI2 04d4* | 3C170 01t | 28307  0'g0 j 1000 013 o028 1 %5 054 069 £288%
B8Y39 018 | AF117 025 | ORP60 041* | BC171 015 | 28321  0-75 | 1200 — 032 o
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PO BOX 6 WARE HERTS

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

Open Mon.-Thars, 9.15+8 p.m. 8at. 9.15-3.30 p.n.

Late Night 8hopping until 7 p.m. Fri. Tel. $1593
SUPER UNTESTED PAKS QUALITY TESTED PAKS MAMMOTH I.C. PAK
Pak No. Description Price | Pak No. Quality Tested Paks Price *
2p 1 20 Red spot transistors PNP . 0-80
T 1 120 Glass Sub-1 ticneral purpose Gern, diodes 0-60 Q 2 16 White spot R.F. transistors PN P 060 APPROX. 200 PIECES
9 o d G f t it F/RF Q i Assorted fall-ont integrated vircuits, ineluding: Logic,
\I'2 50 Mixed Germanium transistors AF/R 080 |qg3 40077 type transistors - 080|734 series, Linear. Audio and 1.T.L. Many codedt
U3 75 Germanium gold bonded mb-mit. like OAB, 0447 080 [ g 4 6 Matched translstors ocwm/al D" 060 | devieen but soue anmirked —you to Wentify,
U 4 80 Germanlum transistors like OC81, ACI2N 080 Q5 4 OC 75 transistors . .. 080 OUR SPECIAL PRICE £1.20p
¥ 5 60 200mA rub-niin. silicon divden oo 0-60 Q 6 5 OC 72 transistors . 0-60
U 8 30 8il. Planar trans. NPN like BSYU5A, uN706 .. 0-80 Q 7 4 AC 128 transistors PNP hlgh uin 0-80
U 7 18 8il. rect. TOP-HAT 750mA VLTG. RANGE up to 100 0-60 & 4 AC 196 tranaistors PNT" 0-60
U & 50 8il. planar diodea DO-7 glass 250mA like 0A200/207 000 | 0 o 7 00 81 tome trumiton 50 WORLD SCOOP
1 9 20 Mixed voltages, 1 Watt Zener Diodes “0-80 = 00 -
0 20 BAYS0 charge storage dlodes DO-7 glass 0-60 g:? ; 2(1:, 'llgmgmﬁrgmmu .|r\. p:d‘.; 06 JUMBO SEMICONDUCTOR PAK
11 20 PNP BIl. plapar trana, TU-5 llke 2N1132, 2N"904 0-80 PNP/NPN 0-80 | Translstors—Germ. :m"i‘slllc(m. Rectlﬂem—l)lmleg K
U138 30 PNP-NPN Bil transistors OU200 & 28104 060§ Q12 3 AF 116 type transismrk 0-60 '{lil;ﬁu(To'lgIE?.Mlbrn—].b. A aml Zeners. ALL NEW
U114 150 Mixed silicon and germaniuin diodes 0-80 Q13 3 AF 117 type transistors 0-80 APPROX 100 PIECES
U15 20 NPN 8il. planar traus. TO-5 llke 2N696, 2Ngy7 .. 080 | Q14 3 OC 171 H.F. type transistors . 0-80 | Offering the amateur a fantastic bargaln PAK and an
U8 10 3Amp sil. rectifiers stud type up to 1000 P1V 060 | Q15 7 2N2926 Ril. Epoxy gmm..(u,b ,..|“.(| €normous uuving—ldenuﬂc.nunn and dnta sheet in
{117 30 Germanium PNP AF trunsistors TO-5 like ACY 15.u2 0-860 colours .. . 0-80 | every pak.
18 86 Amp sil. vectifiers BYZ13 type up to 600 PIV 060 | Q17 5 NPN2 x BT.141. & 3 x ST.140 0-60 ONLY 21.85p
19 20 Sillcon NPN transistors like BC 108 060 | Q18 4 MADT'S2 x MAT100& 2 x MAT120 0-60
U20 12 1-5 Amp sll. rectifiers tup hat up to 1000 P1V 060 | Q19 3 MADT'S82 x MAT101 &1 x MAT 121 0-80
U2l 30 AF Germ. alloy tranaistoms 2G300 series & OC7| 060 | Q20 4 OC 44 Germanium transistors A.F. 0-80 UNTESTED LIN PAKS
1123 25 MADT's like MH2z serien PNP transistors 060 | Q21 4 AC 127 NPN Germaniun translstors 0-80
U24 20 Germ. ) Amp rectifiers GIM series up to 300 Pl\ 0-860 | Q22 20 NKT transistors A.F. R.F. coded 0-60 | Manutacturers --Fall Outa” which include Functlonal
U25 25 300 MHz NPN silicon transistors 2N708, BBY27 0-60 | Q23 10 0A 202 8ilicon diodes pub-min 0:60 | and part Functijonal U‘nlts. These are clusned as 'out-of-
U726 30 Fast switching sllicon diodes like IN914 Micro-Min . 060[ Q24 8 OA 81 diodes 0-60 | spec’ from }he Tunkers ‘ve]r{‘ rigid :;peciﬂﬂ'-'tin::. lbl‘l'ton;e
U29 101 Arop BCR’s TO-5 can. up to 600 PIV CRE1/26-600 .. £1-20 | Q25 15 IN 914 Silicon dlodes 75PIV 75mA 060 | ldeal for learning about 1.G." und experimental work.
U32 25 Zener diodes 400 mW DO-7 case 3-33 volts mixed 060 | Q26 8 0495 © diodes  aub-mi Pak No.  Contents Price
133 16 Plastic case 1 Amp sil. rectitiers IN4000 serles 0-60 IN62 0-80 | ULIC709=10 x 708 0-60
134 30 Silicon PNP alloy trans, TO-5 BCY26 28302/4 " 080 Q27 2 10A 600 PIV Bilicon "'°'"3°"’ 84258 0:80° | ULICI0~ 7 x 710 0ie0
'35 25 Silicon planar transistors PNP TO-18 282606 ~ 080928 2 Silicon power rectifiers BYZ 13 060 ) vLIC71~ 7 x 741 0480
136 20 8ilicon planar NPN transistors TO-5 BFY50/51/52 060 | 92° 4 ?i)l( 2;;""8'MH 2x2N6%8, 1x2N697. om g:g;:gz g x ;:’; g-::
) . = 7x -
U37 30 Silicon alloy transistora B0-2 PNP 0200, 82322 0-60 Q30 7 Silicon switch ',mmlsturu "N706 NPN 0-60
U3% 20 Faat switching sllicon trans. NPN 400 MHz 2N30N 0-80 y |
Q31 8 8ilicon switch transistors 2N708 NPN  0-80
U38 30 RF. Ger. PNP transistors 2N1303/5 TO-5 060 | 035 3 PNP Sil. trane. 2x 2N1181, 1 x9N1132  0-80 T
U40 10 Dusl transistors 6 lead TO-3 2N2060 0801 Q33 3 Silicon NPN transistors 2N1711 ..  0-60 C280 CAPACITOR PAK
U438 25 Silicon trans. plastic TO-18 A.F. BC11 4/1 4 060 | 034 7 il NPN trans, 2N2369, aoomuz
{144 20 Bilicon trans. plastic TO-5 BC115 .. 0-80 . {code P397) 0-60 | Contalning 75 of the (280 range of capncitors assorted
45 7 3A 8CR. TO86 up to 600 P1V - £1-20* | 035 3 Milicon PNP TO-5 2x2N2904 & 1 in values ranging from -01uF to 2-2uF. Conplete with
1146 20 Unijunction transistors similar to T1843 .. 0-60* 2N2095 .. 0-60 | identification chart.
1147 10 TO220AB plastic triscs 50V 6.1 * 21-20* | Q36 7 2N3646 TO-18 plastic 300 MHz NPN 0-60 FANTASTIC VALUE
148 9 NPN 8il. power transistora like 2N3055 . £1-20] Q37 3 2N3053 NPN Silicon transistors . 080 ONLY £1-20p.
1149 12 NPN Bil. plastic power trans. 60W jike 2n5194/5296 £1-20 | Q38 5 PNP transistors 3 x 2N3703, 2 x 2N3702 0-60
Code No's mientioned above are given as a guide, to the type of device In [ Q39 6 NPN translstors 3 x 2N3704, 2 x 2N3705 0-80
the pak. The devices themselves are normally unmarked. Q40 5 NPN transistors 3 x 2N3707, 2 x 2N3708  0-80 SIL. G.P. DIODES
Q41 3 Plastic NPN TO18 2N3904 0-80
Q43 5 BC 107 NPN transistors .. 060 | 300 mW 40 PIV (min) AUB-MIN FULLY TESTED
VOLTAGE * Q44 5 NPN transistors3x BC108,2x BC109  0-60 Ldeal for Organ buflders
EXCLUDE VAT REGULATORS Q45 3 BC 113 NPN TO-18 traneistors 060 { 30 tor 50p, 100 for £1.50, 600 for 45, 1000 for 9.
Q48 3 BC 115 NPN TO-5 transistors a 0-80
o/ 47 4 NPN high galn translstors 2 x BC 157.
AT 25 /0 TO ALL TU.3 Plastic Encapsulation G 2x BC ]%g o N 0-60
& HA.T803/1129 BV Q48 3 BCY 70 PNP transistors T0-18 . 060 | | G.P. SWITCHING TRANS
* A D D 8 (Equiv. to MVRGV) £1:25p | Q43 3 NPN transistors 2x BFY 51, 1x BFY
0 uA.7812/L130 12V 52 0-60 | TO18 SIM. TO 2N708/8 BRY27/28/95A
N v AT (Equiv. to MVR12V) £1:25p [ Q50 7 BSY 28 NPN switch translstors TO-18  0-60 | All usuable s o openndehorie A LSO M—_-—
FF o nATRI5/LISE 15V Q51 7 BSY 95A NPN transistors 300MHz .. 0-60 | AVAILAB simllar to . 7
(Equiv. to MVR15V) £1-25p | 952 & BY 100 type allicon rectifiers . .. #1.g0 | 20 for 50p, 50 for £1, 100 for £1.80, 500 for £8, 1000 for
WATRIR JAY Q53 25 8il. & Gerni. trans. mlxed all markcd Eixh 7 . t» NPN or PNP
EG L 25p overseas (Equiv. to MVR18V) £1-25p new . 1.50 | When ordering please slat or
54 TIL 209 Red LED . £1-20°
rder 75p SATIBFACTION GUARANTEED | ¢ 8 209 Red LB o
uF your money returned
* THYRIST * UNTESTEDT.T.L PAKS || 30 WATT GERMANIUM T03 METAL CASE
ORS o0 ofme Vcebo 80V, Vceo 50V, IC 10A, Hfe 30-170 replaces the
majority of Germanjun: power Transistors in the OC,
P1V  08A 084 1A 5A 7A  10A  16A  30A | Manufacturers “Fall Outs” which include Functional | AD NKT range.
TO18 TO92 TO5 T066 TO66 Toe4 TO48 TO48 TO48 TO48 | and part Functional Units. These are classed as ‘out-of- 1-24 25-99 100+
10 0-13 015 — —_ = — epec’ from the makers' very rigid specifications, but are 44p 41p 3
gg gig 8;% - - ” - - e —_ - ideal for learning about I.C.’s and experimental work.
50 022 028 020 025 036 036 048 ? 1 ? —1— PakNo, Contents Price Pak No. Contents Price
100 025 030 025 025 048 048 0-51 0.27 0.% :1:: UIC00=12x 7400 0-80 UIC72= 8x7472 0-80
150 o8l o038 — — o O 7 7% T gicor=12x 7431 8-:3 Ulg73= 8x 7473 8-:8
200 038 044 025 030 050 080 057 062 062 £1-¢3 | UIC02=12x 7402 H UIC74= 8x7474 3 - S
400 — — " 030 039 055 057 062 071 077 £1.79 | UICO3=12x7403 080 | UICT5—= 8x7475 060 | 1156 WATT SILICON TO3 METAL CASE
600 - - 089 048 069 069 078 089 080 — |UIOM=12x7404 080 | UICTG= 8x7476 060 | Vebo 100V. Voeo 80V, IC 15A, Hfe, 20-100 suitable
800 - = 0-58 085 081 081 082 21-22 £1-39 £4.07 | UICO5=12x7405 0-60 UIC80= 56x 7480 080 | replacement for 2N3055, BDYI1 or BDY20
UICO6= 8,406 0-60 UIC8l= 5x7481 0-80 1-24 25-99 100+
UICO7= 8x7407 080 | yiogom 5x7482 0-80 50p 48p 46p
D|°DES UIC10=12x 7410 0-80 UIC83= 5x7453 0-80
UIC13= 8x7413 080 | GiogG= 5x7486 0-60
Type ,Prics | T Price | T Pri T Price | DIC30= 137430 000 | UICH0= 5x74% 080
¥, ype rice ype rice | Type rice | UIC30=12x 7430  O-
AA119 008 BY101 -12 | BYZ16 041 | OASS 009 | UIC40=12x 7440 0-80 UIC91 = 5x7491 0-60 INDICATORS
M R | B oow| o o) ol ed UGITU Sh | s e b
AAl2 - BY114 012 | BYZI8 08 0A91 007 | UIC42= 5x 7442 080 = WH ’ t Indicator  £1.11p#
AAYS0 009 | Byi24 012 | BYZI9 028 | OADS 007 | UIC43= 5x7443 080 | UICO4= 5x7494 080 i{’ ,I&F:m i";‘?’;’sﬁéﬁ"é‘m"mmfm ’
AAZIS 010 | BYI28 015 | CGes 0A200 007 | UIC44x 5x7444 060 | UICO5= 5x7495 060 0.127" High Characters ~7 s176p%
BAlGO 010 BY127 0168 {OA91Eq) 0-08 0A202 007 | UIC45= 5x7445 0-80 UICI6= 5x 7498 0-60 . g
gA{}g 8-% 83128 -%o CG651 (OAO?) 8D10 008 | UIC46= 5x74468 0-80 gicwo=5x74loo 8-00
AlG - BY130 17 | OA79) ? | 8Dl9 008 | UIC47= 5x7447 060 C121=5x 74121 0-80
BAI#88 015 | BYI33 021 | 045 Short IN3¢ 007 | UIC48= 5x7448 060 | UICI41=5x74141.0-60 ZENER DIODES
Balz4 012 BY164 -61 | Leads 021 IN34A 007 | UIC50=12x 7450 0-60 UIC151=5 x 74151 0-80
BALLS 016 BYX38/300-48 | OAl0 014 IN914 008 | UIC51=12x 7451 060 | UIC154=5x 74154 0-60 NGE IN B8TOCK
BASS 03 ] Byzlo 086 | OA47 007 | IN9I6 008 | UICs3=12x7453 0-680 | UICIo3wbxre103 ooy SULLRRA
BAIT 015 BYZI1 -81 0A70 007 1N4148 008 | UIC54=12x 7454 0-60 UICI99 =5 x 74198 0-80 VOLTAGE RANGE 2-33V
BB104 015 BYZ12 0381 | 0A79 007 18021 010 | UICB0=12x 7460 0-80 UIC X125 Assor- 400 mw 15w 10 wk
BY100 016 | BYZI3 028 | OA81 007 | 18051 070 UIC70- 8x7470 060 ted 74's £1-50 8p 17 30p
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At Home
oldering ?

You should be — with the LITESOLD
CONQUEROR

A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non-seize, and
are available in 16 different shapes and
sizes, from 1/16" uptq 1/4”, in

copper and long-life types. (Standard
fitting, 1/8" copper single chisel shape).
Covers a range of work often needing
several different irons.

A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat-resistant base is complete
with non-slip pads and bit cleaning
sponge

Send cheque/PO direct, or ask for leaflet.

LIGHT

Conqueror Iron Only

fron & Spring Stand  £5.66
Iron, Stand & set of
4 spare copper bits £7.30

(Prices include 8% VAT
and p. & p.)

SOLDERING DEVELOPMENTS LTD

£3.35

up a new world for you.

CRDFTON don't just sell kits, we offer you a technical
back up service 10 ensure your success

The following 1s a selection of some of the more popular kits -

Mullard CCTV Camera

PE CCTV Camera

PE Rondo Quadraphonic Four Channel Sound
{Designer Approved )

Electronic Ignitior

Sound Operated Flash

PW Tele-Tennis Game

UHF Modulator

Bench Power Supoly

Wobbulator

All ETI Top Projects

Many of the Elektor Projects

NOTE PC8s for most published projects available to order

CROFTON ELECTRONICS LTD

Dept E 124 Colne Road. Twickenham.Middx. 01 898 1569

b 230020 o b o 2 g

9 97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574 LS/M

P.C. ETCHING KIT Mk. Il BARGAIN PACKS

Contains 1ib Ferric Chioride, 100 sq.ln 12 BC107  £1-20 25 IN4001  £1-20

FREE Brochure copper clad board. DALO quick-dri etch 14 BC108  £1-20 22 1N4002  £1-20

resist. pen, abrasive cleaner, etching 12 BC108  £1-20 20 IN4DO3  £1-20

dish. 2 minlature driis and instructions. 15 BC148  £1-20 18 1N4004  £1-20

£3-65. 12 BC149 11-20 16 1N4005  £1-20

on New 7Ib BARGAIN PARCELS 12BC1S7 €120 141N4006  £1-20

Hundreds of new components—pots, 12 BC158  £1-20 12 1N4007  €1-20

resistors. capacitors. switches, PC 12 BC159  €1-20 40 1N4148 £1-20

Bonrds’ with lmnslstorso and dlsodes, “2) gNCZ:&‘: gg -:‘i é’:&%%’iw gg

2 ioads of odds and ends. Only £3-25. ¥ ¥

Whether professmnal, COMPUTER PANELS 12BFte4  £1-20 1, Sh76aa) £1,20

ity al ble. 3 7BFI73 £ 4741 £1-20

student, teacher or amateur, e a5 Peh avalable | sBRiet £1.20 255 £1-20

3 4 components inc. at least 50 transistors £1. 12 BF195  £1-20 6BY103  £1-20

the field of electronics can open 12BC546  £120 16 BOMEB £1-20

FERRIC CHLORIDE

Anhydrous technical quality in 1ib doubie
sealed packs. 1lb 90p; 3lb £1-90; 10ib
£4-80; 100ib £35-50,

TRANSFORMERS

All have mains primaries. 6-0-6V 100mA
80p; 9-0-9V 100mA 95p; 12-0-12V S0mA
85p; 12-0-12V 100mA £1-05; 20V 55mA 85p;
24-0-24V A £2-05; 30V 1A muititapped to
give 3. 4,5,6,8,9.10.12. 15, 18,20. 24, or
30v, or 12-0-12V, or 15-0-15V £3-20, 2A
version £4-50. 30-0-30V 1A £3-30.
RESISTOR AND CAPACITOR PACKS
400 asstd. carbon resistors £1-50.
250 Hi-stabs, 1, 2, 5%. £1-40 100 Wire-
wounds 2W-15W £2. 200 Miniature {.
} and §W. mostly carbon flim €1-10.
200 ceramic. mica, etc. caps £1-15. 100
Polyesters, 0-01-1mfd £1-30. 200 Minia-
ture electrolytics, mostly unmarked so
only £1-35. 15 alrspaced and compression
trimmers £1-10.

JUMBO PACK—1 each of the above—
£10-90 value for only £8-5011!
VEROBOARD

100 sqg.in assorted sizes and pitches
about B pieces or all 0-1 if you prefer
£1-15.

All prices quoted Include VAT and U.K.
postage. Surpius components and equip-
mant always wanted for cash. SAE for
List or enquiries. Send 10p stamp for
Muitimeter brochure. (Free on orders
over £3).

GREENWELD (PE12)

51 Shirtey Park Road, Southamp-
ton, SO1 4FX. Tel (0703) 772501
Also callers at 21 Deptford Broad-
way, SEB. Tel. 01-692 2009, and
38 Lower Addiscombe Road,
Croydon. Tel. 01-688 2950.

SPECIAL OFFER—20. Yes 20 plastic
BC108 for only £1-20.

8 PIN DIL 741'S
10 + 26P; 25 + 23P; 100 + 21P.

555 TIMERS
3 + 55P; 10 + 45P; 25 + 43P.

TRANSISTOR PACKS

200 assorted out of apec. mostly un-
marked transistors—PNP NPN plastic,
TO18, TOS, RF, AF, small signat and TO3
power devices. About 75% O.K. £1-60.
1,000 unmarked 1N4148 diodes, 95% O.K.
Only £4

100 Unmarked BC108. untested £2-10.

ODDS AND SODS

Screw mixture—Approx. 500 asstd

screws, 2BA 10 8BA + some self-tapping,

few nuts and washers, etc. Only £1.

Telephone Handsets, new and boxed,

but old type so only £1-20 pair.

115V 65W Soldering Irons. Only £1-20.

immersion Heater. 230V 700W 75P.

VHF Power transistor. Texas 2N3375.

Only £1-20.

96 kHz Xtal £1. —S.A.E. for list of Xtals.
PE'" Gas Ignitor Kit still available at the

same price—Only £3.

Grommet Mixture. Over 150. ali shapes

and sizes 50p.

80m of muiti-coloured hook-up flex

{40 x 2m lengths) Only £1.20.

800V 1A bridge rect. Silicon 40{:.

400mwW zeners, full range 10p each

16_pin DIL sockets, gold plated 6 for £1.

BC119/139 Audio Pair 40p.

BFY64 12 for £1-20.

Our Wholesale list is available now.

4 x 80V 10A rects. on heat sink, ideal for

Batt. charger £1-25.

S.A.E. tor 1% and better resistor list.
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SUPERSOUND I3 HI-FI MONO
AMPLIFIER A superb nrolid etate audio

amplifier. Brand  new
components throughout,
& Bilicon transistors
plus 2 power out-put
transistorsin push-pull.
Full  wave rectifica-
tion. Output approx.
11 watts r.m.s. into
ohms. Frequency
esponse 12Hz. 30KHz
T 3db. Fully integrated

pre-amplifier stage  with

separate Volume, Bass boost and

Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or ecrystal cartrldge. Sensitivity
approx. 40V for full output. Supplied ready built and
tested. with knobs, escutcheon panel, input and output
plugs. Overall aize 3* high X 6° wide X 71" deep.
AC 200/250Y. PRICE £15-00. P. & P. 85p.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

joy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styled to mateh our 10 4+ 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techni with high-grain, low noise IF stages.

DE LUXE STEREO AMPLIFIER
2 2 AST A.C. mains

200-240 v
"8 1ng
heavy duty
fully isola-
ted mains
S transform -
= = J er with tull
7 ~ wave recti-

"f f« tication
@ giving ade-

q uate
smoothing with negligible hum.

Valve line-up;~2 X ECL86 Triode Pentodes. | x EZ80
as rectifier. Two dual potentiometers are provided for
bazs and treble control, giving bass and treble boost and
cut. A dualyolume 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 chassls.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watty mono), into 3 ohm
speakers. Full negative feedback in a caretully calculated
circuit, allows high volume levelsto be used with negligible
distortion. Supplied complete with knobs, chassia size
11°% x 4°d. Overall height including vaives 5*, Ready
built and tested to a high standard. £12.50. P. & p. 95p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 7§v. and 9v. and 12v. at | amp on load.

Fitted insulated output terminalsand pilotlamp indicator.
Hammer finish metal case overall size 6% x 317 x 24",

teatea o """ Price £6-35. P. & P.85p.

tested. -

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1.30 yd.length. P. & P.35p
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
isolated mains transtormer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3:5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transformer.
P.2 P.85p. BARGAIN PRICE £5-00

FEW ONLY. !ligh grade mains transformer with grain
orientated lamination. Primary 200/240. d

1.5 N

Automatic frequency control to "'lock on' station and
prevent drift. 1C stereo decoder for maximuni stereo
separation. L.E.D. for stereo bheacon indicator. Nom-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 2}in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).

Price £27-50. Post and Packing £1-20.
STEREO-DECODER SIZE 2" < 3" x 1"

Ready built. Pre-aligned and tested. —

Bens. 20-560mV for 9-16V neg. | N

earth operation. Can be fitted to fﬁ"
%

almost any FM VHF radio or tuner.
8tereo beacon light can be fitted if

required. Full  details and in-
atructions(inclusive of hints and tips)

supplied, £8°25 plus 20p P. & P.

8tereo beacon light if required 45p ,,j
extra. .

LATEST HI SENSITIVITY UNI-DIRECTIONAL SLIM-
LINE CONDENSER MICROPHONE as used by many
profeasi Very low tic feedback. Available Hi
i State which required.

‘e =

i or low
£16:25. P. & P. 35p.

LATEST ACOS GP91/18C inono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-75. P. & P. 18p.

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £2-06. P. & P. 18p.

SONOTONE 9TAHCCOMPATIBLE STEREO CARTRIDGE
T/Q stylus Diamond Stereo LP and Sapphire 78.
ONLY £2-62. P. & P. 10p. Also available fitted with twin
Dianiond T/OQ stylus for Stereo LP. 2318, P. & P..18p.
LATEST CRYSTAL T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-88, P. & P. 18p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-75. P. & P. 18p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound maina transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transtormer matched for 3 ohm
speaker. 8ize 7in wide x 3in deep X 6in high. Ready
built and tested. PRICE £8-50. P. & P. 90p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-75. P. & P. £1-00.

¥
185 volts at 0-6 amps and 4-6 volts at 0-3 anips. Size
2in. long X 24in. wide X 2in. deep overall. £1°40 plus
36p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
8econdary combinations 0-5-10-15-20-25-30~35-40 60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0 -30v. at
2 amps full wave. Size 3in. long X 3iin. wide x 3In.
deep. Price £2.76. P. & P. 75p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. 8ec. 9-0-9 at 500 mA. £1-35. P. & P. 30p.
Pri. 200/240v. Sec. 12-0-12at 1 amp. £1.50. P. & P. 55p.
Pri. 200/240v. Sec. 10-0-10at 2 amp. £2.20. P. & P. 70p.
8 VOLT RELAY. 100 m/A single pole normally closed.
2 for 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. 9-18y.
battery or from H.T line 200/300v. Frequency
response 15Hz—25KHz. (ialn 26dB. Solid encap-
sulation size 11" x 11* X I". Brand new complete
with instructions. Price £1°50 P. & P. 15p.

HAXDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and home constructors. Including
many 1000°s of British, U.S.A. European and Japanese
transistors. ONLY 40p. Post 10p.

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made simulated teak finish en~'nsure now
with most attractive slatted front. 8jze .” high x
101" wide x 9” deep (approx.). Fitted with E.M.1.
Ceramic Magnet 13° X 8" bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 chm or 16 ohm impedance (state which).

OURPRICE£I1-25each. Carr.£1-60

Cabinet Available Separately £6-25. Carr. £1.20.
Also available in 8 ohms with EMI 13* x 8° bass
speaker with parasitic tweeter £10-00. Carr. £1.60

LOUDSPEAKER BARGAINS

5in.30ohm £1-45,P. & P.15p. 7 X 4in.30hm £1-69,P. & P.
25p. 10 X 6in. 3 or 15 ohm £2:50, P. & P. 35p. E.M.I.
8 X% 5in. 3 ohm with high flux magnet £2-08, P. & P. 25p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
paragitic tweeter 3, 8 6r 15 ohm £4-12, P. & P. 35p.
E.M.1.13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crosgover network £5-50, P. & 1°. 35p.

E.M.I.tweeter. Approx.3}”. Available 3or8or 15 ohms,
£2.00 + 25p, P. & P.

BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohms.
8tate which. Current production by well-kpown British
maker. Now with Hitlux ceramic ferrobar magnet

3 Reference Encyclopedias for Electronic E and
Designers, covering between them transistor character-
isttcs, diode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivalents £1. Transistor Equivalents £1-20.
Transistor Characteristics £1-40. P. & P. 15y

All three together £3-20,

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias £1.70, P.&P. 10p.
8 pole 3 way 2 bank low loss Yaxley type switches 1]”
sections. Standard spindle. 2 switches 78p + 20p P. & P.

bly £8-50. Guitar models: 30w. £8.85 35w. £10-50.
P & P. 75p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 141" x | 5* deep. Weight 190z. Power
bandling 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.
8end 8.A.E. for details. Only £7-68 each. P. & P. 70p.
NOW ALSO AVAILABLE 8in. 10W rms 20W peak
40Hz--20,000Hz. Overall depth lin. Ideal for Hi-Fi or
for use in cars. £5-18. P. & P. 50p.

" witte-range tone controls giving bass and treble lift and

SPECIAL BARGAIN OFFER !

Limited number of BSR C128/123 Aulo Changer De
Luxe with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £12:00 + p. & p, £1-10.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really tirst-class Hi-Fi Stereo Anmphfier Kit. Uses 14
transiators including 8ilicon Transistors in the first five
stages on each channel resulting in even lower noise
level with iinproved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Cpntrols, Suitable for use
with Ceramic or Crystal cartridges. Very simple to
nodify to suit magnetic cartridge—Iinstructions included.
Qutput stage for any speakers from 8to 15 ohms. Compact
design, all parts supplled including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, sinart brushed
anodised aluminfum front panel with matching knobs,
wire. solder, nuts, bolts—no extras to buy, Simple step
by step instructions enable any constructor to build an
ampliier to be proud of. Brief specifications: Power
outpub: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response + 3dB 12-30,000 Hz 8ensitivity: better
than 80mV into IMQ. Full power bandwidth: 4+ 3dB
12-15,000 Hz. Bass, boost approx, to 4+ 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1-0 amp.
Qverall Size 12°w. x 8°d. x 2]"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 23p plus large 8.A.E
AMPLIFIER KIT a £16-00
(Magnetic input components 33p extra)
POWER PACK KIT e £5.35 P. & P.8ip
CABINET £5-35 P. & 'P. 75p
If all three units purchased at sametimetotal P.&P.£1-00
Full after sales service
Alsoavailabieréady built and tested £32.50. P. & P. £1-00.
Note: The above amplifier is suitable for feeding two mono
sourcesinlo inpuls (e.g. mike,radio, {win record decks, efe.)
ond willthen provide mizing and fading faeilities for med-
fum powered Hi-Fi Discotheque use,elc.

P. & P. S6p

3-VALVE AUDIO
AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chasais, size 7{°w. X 4°d. x
43"h. Incorporates ECCS83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Jeparate volume control and now with improved

cut. Negative féedback llne. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knoba, valves, etc.,
wired and tested for only £7-75. P. & P. 85p

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £6.50.
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproductlon
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram aliow records
and announcements
tofollow each other.
Fully shrouded section wound output transformer to
match 3-15Q speakerand 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 ELB84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p x BAE (Free with parts). Ali parts sold separately.
ONLY 212.00. P. & P. £1-25. Also available ready built
and tested £16-50. P. & P. £1-20.

Mullard LP 1159 R.F.-1.}". Double Tuned Amplifie’
Modute for nominal 470 KHz. 8ize approx. 23" x 1" x
1” 7-6 Volt + earth. Brand ncw pre-aligned. Full speci-
fication and connection detaits supplied. £2-60. P.& P. 12p.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Prices and specifications carrect
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 Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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Y9, €0\ § SUSTETI 7000

ENTERTAINMENTS LTD.

professional

standards @ realistic prices

new styling & new ruggedness

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT

95—

A >

——

gy = = =
y o

X -

8606

99
l

% Mono or stereo

% 2 Deck and one tape inputs, Indivi-
dually controlied, plus L/R deck fader
(ineffective at central).

Wide range bass and treble controls
plus separate MIC volume bass and
trable controls. Overali master control.
Continuousiy variable autofade depth
and threshold.

IN MODULAR FORM

Assembled on P.C.B. Simitar charac-
teristics to above. ideal for constructors.

mono £18-50  stere0 £27- 5"

|

% Five position monitoring switch with
two mute positions—ample head-
phone power.

Compiete, cased with all
tions by plug/socket, etc.
Noise —80dB. Response 20Hz-SOkHz
+1d8.

Stainless steel escutcheon, boldly de-
signed.

Mono £28 - 50
Stereo ’:45 * 00

termina-
*

*

THE NEW POWER AMPLIFIERS

For solder or screw connection. No external com-
ponents in normal use. Protected against open
and short clrcuit. Typical distortion: 0-4%. Com-
pact (only 15 x 8cm). Response: 20Hz-40kHz

+ 1dB. Suitable for most mixers. 3 types avall-
able. Electronic over-temperature cut-out.
Fused supply and outlet. High Z input, etc.,

Nolse —80dB. Flbre-glass P.C.B. Single
supply line-split supply not required
transistors, 3 diodes, one zener dlode.
POWER SUPPLY
units—See bottom
of adjacent
column

SA608
£9-00

10
30W.r.m.s.
into 150

SAB08
60W r.m.s.
into 13 ohms. | £11-50

SA1208
120W r.m.s.
into 81

£16-00

MINOTAUR
100W R.M.S. Into 80

100W r.m.s. into 8(1.

Two mixed inpuls, wide

range bass and treble

controls.

May be operated as a slave amplifier.
Extremely compact (27cm x 16cm x 10cm).

*

SYSTEM 7000 MODULAR MIXING—UP TO
20 CHANNELS

Complete versions of the IM7001 and IM7002
modutes shown in our advertissment make &
professional quallty versatile mixer to your
requirements using these modules mono and
stereo inputs may be combined
The mixing modules split mono signals.
Each input module has own monitor switch.
Stainless steel panel on 15cm x 5cm matrix
(approx.).
Input equalisation for all types of signai
inc. magnetic cartridge.
Complete system may comprise twenty chan-
nels, mono or stereo with ample monitoring
power.
May be patched in with disco mixers or
Minotaur amplifier.

£8-50

Mono Input Module Stereo Input Module ¢42.00
Mono Mixer Module £8-50 Stereo Mixer Module £42.00

Power Supply Unlit for up to 20 Modules £7-50

—®
ETEN
i

g
eg

*

Fuliy protected against all incorrect* loads and short
circuits.
* Excapt Mis

dised -1

( ) £47-50
SYSTEM 7000 LIGHTING CONTROL UNIT

¥ 1000 watts per channel. Sound light and
SEQUENTIAL and OVERRIDE. 17 7
2 7 I
2000
b =3

Individual control of bass middle and
-
A SN

treble.
£35-00

3
*

Master control for easy adjustment.
Plug/socket terminations throughout.
Slider control for function, allows sound/
light, sequencing or combination of both.
Stalniess steei front panel to match disco
control unit.

Electronic override eliminates clicks.

SAXON SUPERFECT LIGHT UNIT
THE MODULAR VERSION OF SYSTEM 7000 LIGHT CONTROL UNIT
Sequential display with variable speed. Continuously vari-
able function display with no signal. Carrles 1,000 watts per
channel. Separate bass, mlddle, treble and master audio
controls, etc.

*

£19-75

PM1201—95V for one
SA1208
PM1202—95V for 2 x
SA1208

POWER
UNITS

£11-00 ;rg&!‘—éfxv for one or two £9.00
Vv 1o0r2
PM301—45V for 1 or 2x £7-50

£14-00 SA308

SAXON SOUNDLITE

Our outstandingly successful 3,000 watt unit in
| modular form.

£13-50

GUARANTEE | Terms of business

All  Saxon Entertain-
ments' modules and
units are guaranteed for
twel onths from date
of purchase.

Barclaycard.

Shop hours— Monday to Saturday 9 a.m. to 5 p.m.
Prices subject to alteration without notice.

Phone orders to 01-684 6385 for C.0.D. payment or by Access or

Ordering by post, make cheques, postal orders payable to Saxon
Entertainments Ltd., crossed, or send Access or Barclaycard No.

TRADE ENQUIRIES TO:
NORMAN ROSE ELECTRICAL LTD.

Phone—London: 01-837 9111; Manchester: 061-273 1498; Birming-
ham: 021-236 4710; Bradford: 0274 24008.

PRICES INCLUDE CARR. AND PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE OF ALL ORDERS

SAXON ENTERTAINMENTS LTD.

329 Whitehorse Road, W. Croydon, Surrey CR0 2HS

Telephone: Sales 01-684 0098, Service 01-684 6385

P.E. SCORPIO MK II
ELECTRONIC IGNITION

A DIRECT FROM MANUFACTURER
oA SAVE PETROL—SAVE MONEY

The improved Scorpio Mk Il Dual Capacitive Discharge Electronic
Ignition Unit.

This unit features one of the best tried systems on the market, giving:
more miles per galion; longer Iife for points, plugs, battery; easler
starting; smoother running, etc.

Available in 12V or 6§V version. Both models used on either positive (+)
or negative (- ) earth cars.

The Scorpio—tested and guaranteed ONLY £14

with  full installation instructions. (Including post, packing and VAT)
State 12V or 6V when ordering

E. & A. PRODUCTS
Barrow Hill, Chesterfleid, Derbyshire
Tel. Staveley (024-687) 3758

REMITTANCE WITH ORDER PLEASE

TOWNSEND COATES LIMITED

LUNSFORD ROAD, LEICESTER, LES OHH
Telephone: (0533) 769191. Telex: 34321

BRIDGE RECTIFIERS

SINGLE PHASE, HEATSINK MOUNTED (I.R.)
Full Wave:

1818 SD96S: 2A. 600V P.I.V

1B1F 6F20: 10A, 220V P.I.V

181BK2 40HF80: 30A, 800V P.LV. (Kontinental)
Centre Tap
1J1F 12F10:

£3-00 plus 24p VAT each
£3-45 plus 28p VAT each

£11-45 plus 92p VAT each
12A, 100V P.ILV £2-40 plus 19p VAT each
These prices include
post and packing

SOLID ALUMINIUM ELECTROLYTIC CAPACITORS
SERIES C415 (MULLARD

6-3V Working: 12 5uF uF Quantity

10V Working: 8uF  16uF  32uF ‘l 1-9: 25p each pius 45p post and packing plus VAT
16V Working: 32uF at 8%
25V Working: 12-5uF  20uF j 10-19 20{: each + 45p P. & P. + VAT at 8%

40V Working: 2uF  12-5uF 20 plus: 15p each + 45p P. & P. + VAT at 8%
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ELECTROVALUE

E.V. CATALOGUE No. 8 NOW READY price 40p @ HUNDREDS of NEW ITEMS @ 144 PAGES

INTEGRATED CIRCUITS

POTENTIOMETERS, PRESET
Miniature PR14 1001 to 10M Hor V 7p
Sub-min. PR10 1001 to 4M7 Hor V P

7486 44p
7400 18p 7444 £1.25 7490 59p
7401 18p 7447 €115 7491 99p
7402 18p 7450 18p 7492 T4p
7403 18p 7451 18p 7493 §5p
7404 25p 7453 18p 7494 95p
7405 22p 7454 18p 7495 80p
7407 50p 7460 1% 749 99p
7408 25p 7470 36p 74100 £1-90
7409 28p 7472 37p 74104 60p
7410 18p 7473 48p 74107 40p
7413 44p 7474 45p 74121 45p
7414 70p 7475 s0p 74141 99p
7420 18p 7476 42p 74151 €110
7430 18p 7480 sop 74190 £1-90
7440 18p 7482 94p 74191 £1-90
7442 80p 7483 £1-22 74192 £1-90
7443 £1-30 7485 £1-30 74193 £1-90
Power IC’s

TBAB820 £1-70 net
SN76023ND £1-45 net

TBA8D0 £1-50 net
SN76013ND £1-45 net

Operational Amps.
709 44p. 723 (16-DIL) 78p. 741 (8-DIL) 43p. 748 (14-DIL)
62p. TAATG1 70p. TAAS61 70p.

Miscellaneous

Threshold switch TCA 105 £1-56 net. TCA345A £1 net.
Touch switch SAS560, SAS570 £1-80 net each.
Touch switch SAS580, SAS590 £2 net each. Magnetic
IC's SAS201A, SAS211A £1.70 net each. Timers
NES555V 70p. NE556A £1-30 net.

CAPACITORS, ELECTROLYTIC
Axlal lead, Slemens

0-47/63 12p; 0-47/100 9p; 1/40 12p; 1/100 9p; 2-2/25 12p;
2-2/63 9p; 2-2/100 11p; 4-7/16 12p; 4-7/40 9p; 4-7/63 11p;
10/25 9p; 10/40 11p; 10/63 10p; 22/10 9p; 22/25 11p;
22/40 10p; 22/63 11p; 47/10 11p; 47/16 10p; 47/25 10p;
47/40 11p; 47/63 12p; 100/10 10p; 100/16 11p; 100/25 11p;
100/40 13p; 100/63 16p; 220/10 11p; 220/16 12p; 220/25
14p; 220/40 15p; 220/63 23p; 470/10 14p; 470/16 14p;
470/25 18p; 470/40 23p; 470/63 32p; 100010 17p;
100016 22p; 1000/25 26p; 1000/40 32p; 1000/63 53p;
2200/16 33p; 2200/25 47p; 2200/40 53p; 4700/16 53p;
4700/25 68p. Buy Siemens—That's Quality!

CARBON

RSXO Sub min '/,,W 820 to 220K 5% 11p each
UPMO33 {W 4-702 to 1M 5% 1-3p each
UPMO50 4W 4-702 to 4M7 5% 1-3p each
UPMOT75 iW 4-702 to 10M 5% 1-5p each
UPM100 1W 4-702 to 2M2 5% 3:2p each

WIRE WOUND RESISTORS
Plessey GWS series. 3W or 7W 101 to 10k 11p each

CARBON POTENTIOMETERS

P20 Single gang lin: 1000 to 4M7 16p each
P20 Single gang log: 1K to 2M2 16p each
JP20 Double gang lin and log 4K7 to 2M2  52p each
JP20 log/anti-log 10K, 22K, 47K, 1M 52p each
JP20 dual anti-log 10K, 22K only 52p each
2A DP mains switch with any of above add 19p
SLIDER POTENTIOMETERS

PG58 Single gang 4K7 to 1M 30p each
PG585t Double gang 4K7 to 1M 65p each

WIRE WOUND POTENTIOMETERS

Colvern

CLR1106 1w 100 to 10K 65p each
22K to 47K 79p each

CLR90SC 3W 1002 only 77p each
1501 to 10K 58p each
15K to 50K 61p each

ANTEX Soldering Irons

C2-240 15W £2-45 net
CCN-240 15W low capacitance £2-90 net
X25-240 25W £2-45 net
8T3 stand £1-35 net

Bits and elements available.

SOLDERSTAT Soldering Irons

HMS240/16 16W £3-12
HMS240/24 24W £3-12
HMS stand £2-53
Desolder braid 6ft 91p, 25m £9-87
Desolder heads, 14-DIL, 16-DIL £3.75
Motorists 12V kit £4-99 net
Malns 240V kit £5-87 net
ORYX Temperature controlled

240V 50W £6-90 net

Fully adjustable 200°C to 400°C.
ERSA Solder gun

Waeight 7 0z, reaches temperature in 10 secs. £6:55net

Desolder tool (sucker) SR3A

Solder removal using spring loaded piston £4-95 net

COPPER WIRE, ENAMELLED

40z reels 16, 18, 20, 22 swg 50p each
20z reels 16, 18, 20, 22 swg 34p each
24, 26, 28, 30 swg 40p each
32, 34 swg 46p each
36. 38, 40 swg 54p each

PRICES VALID TILL DEC 31st 1975

S.A.E. wlll bring any price amendments operative
after 1st January next.

CATALOGUE No. 8. Price 40p

144 pages of bargains and information. 40p voucher
for use on orders of £5 and over. Order form and
envelope supplied.

DISCOUNTS: 5% if order over £5, 10% over £15 except
on net items.

Post and Packing: Free if cash with order.
Orders under £2: Handling charge add 10p.

Quality: All goods are new and conform to makers
specifications. No rejects, seconds or sub-standard
merchandise stocked.

VAT at 8% must be added except the
following subject to 25% rate: Power
IC's; Caps except Mica; Resistors:
Carbon Pots; Presets.

Transformers. All 240V Primary

50TS2 50V 2A CT Pri/Sec scresn £5-35
2872 0-12, 0-12, 2-0-2, 2A £4-60
28T 0-12, 0-12, 2-0-2, 1A £3.55
28T05 0-12, 0-12, 2-0-2, 0-5A £3.05
151A 15-0-15V 1A £2.40
301A 30-0-30V 1A £2-60
GP909 9-0-9V 0-5A £1-80

606/16-0-6V 100mA 85p
909/1 §-0-9V 100mA £1-00
12012/1 12-0-12V 100mA £1-05

CAPACITORS Non-Polarised
Polyester Type C280. 250V d.c. Mullard

0-01, 0-015, 0-022, 0-033, 0-047 4p each; 0-068, 01,
0-15 5p; 0-22 6p; 0-33 9p; 047 10p; 0-68 13p; 1-0 16p;
1-5 25p; 2-2 28p.

Slivered Mica. 500V 1% or 0-5pF tolerance
pF:2-2,3-3,5,10, 15, 18, 20, 22, 25, 27, 30, 33, 39, 47,50,
56, 68, 75, 82, 100, 120, 150 6p each; 180, 200, 220, 250,
270, 300 7p each; 330, 390, 470, 9p; 500, 560, 680 10p;
820, 1000, 1500, 1800 12p; 2200, 2700 14p; 3600 19p;
4700, 5000 21p; 6800 27p; 8200, 10000 36p.
Polystyrene. B31110/831310 Siemens 5% tolerance
pF: 5,7, 10,12, 15,18, 22, 27, 33, 39, 47, 56, 68, 82 5p
each; 100, 120, 150, 180, 220, 270, 330, 390, 470, 560,
680, 820, 1000, 1200, 1500, 1800, 2200, 2700, 3300, 3900,
4700 4p each; 5600, 6800, 8200, 10000 5p each; 12000,
15000 6p; 18000, 22000 7p.

Polycarbonate. B32540 Siamens 5% tolerance

0-01, 0-015, 0-022 4p;. 0-0082, 0-012, 0-018, 0-027
0-033, 0-039, 0-047, 0-068, 0- 1, all 250V 5p; 0-12,0-15
100V 6p; 0- 18, 0-22 10OV 7p; 0-27, 0-33 100V 9p; 0-39,
0-47 100V 11p; 0-56,/0v68'100V 16p.

Ceramic

Plate: 50V 22p to 1000p 5% 2p each
Disc: 500V 0-001 to 0-005 20% 2p each
50V 0-01, 0-02 20% 2p sach
50V 0-05 20% 3p each

TANTALUM CAPACITORS

845134 Siemens. All 14p each

0-1/35, 0-22/35, 0-47/35, 1/35, 2-2/16, 2-2/35, 4-7/16,
4-7/35, 8-8/25, 10/6-3, 10/16, 10/25, 22/6-3, 22/16,
47/6-3, 100/3.

METERS. 2" scale
50uA, 100uA, 500uA, 1mA, SmA, 10mA, 50mA, 100mA,
500mA, 1A. All d.c. £3-75

INSTRUMENT CASES
Fibreglass, Ali panel. FB4: 203 x 128 x 139mm

PLASTIC CASE
For small instrument. PB301: 122 x67 x 43mm 66p

PLASTIC BOX
For gadgets. PBI: 116 x 77 x 35mm 44p

£3-12

Aerosols, Batteries, Books, Boxes, Brackets, Bulbs,
Cable, Cabinet feet, Chokes, Coil formers, Clips,
Cores, Diacs, Dials, Displays, etc., etc., etc. See our
new catalogue containing full details, applications,
characteristics.

ELECTROVALUE LTD

Al postal communications; mail orders etc.
to Head Office at Egham address. Dept. PE12.
S.A.E. with enquiries requiring answers.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB.
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m.

NORTHERN BRANCH:

680 Burnage Lane,

Burnage, Manchester, M1 1NA.

Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily; Sat. 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. PO Box 337,

Peterborough, New Hampshire, 03458,
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FOR SPEAKERS AT FANTASTIC
IEI @ REDUCTIONS

E LE-4 SPEAKERS | THE COMPACT’

Superb performance and  beautifully EASY BUILD SPEAKER KIT ¢ N
finished in selected teak veneers. A A compact bookshelf speaker system giving a high electro
professional standard four-way speaker accoustic efficiency for the low pm{vered gmplifier_. ,
system giving 25 watts RMS power The professional finish can be obtained with the minimum
hagdling. Bass unit is 14"x9" with of tools, the infinite baffle type enclosures come ready
8°x5" unit for mid-range and twin 3" mived and professionally finished. simply apply glue,
high frequency units to give monitor type fold up around baffle board. and fix together with
quality and performance. masking tape till glue dries. » .
Specification — Size 33'x14"x16" The cabinet measures 12”x9"x5” deep'appmx hnlsheq in
approx. Impedance 8 ohms. Power simulated teak, incorporating a quality 7“x4f elliptical
handling 25W RMS. (Peak 50 watts.) speaker, power handling 4 watts, flux density BQ,UQO

Frequency range 35 Hz—20 KHz. maxwells, impedance 8-15 ohms nominal. voice coil dia £500

3" magnet size 23" approx.
Our Price £34.00 each

{normally £66.00)+£5.80 p & p. EASY Tn B““.D SPEAKEH KITS

’S,cgtlpagttfcr;glt;:gg(gays These superb simulated teak-finished speaker kits have been specially designed by

RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but

doesn’'t want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits gl
{350 type kit) incorporate 13" x 8" woofer, 31"
. . . tweeter and matching crossover.

gys:;;n C?Jg?srtswi‘::] Z }33 tv:;e:eag Easily put together with just a few basic tools.

c?;]ssm'/erw cuem e o T it Specification (each speaker): Impedance 8 ohms.

diagram Frequepncy response: 20 Hz Power handiing 15 watts RMS !,30 watls peak!;

to 20 KHz. Power handling 15 watts Response 20-20,000 Hz. Size 20" x 11" x 93

RMS into 8 ohms. {Peak 30 watts.) approx. Comparable built units (EMI LE3) sold else-

£7.25 120080

Complete with crossover Components

and circuit diagram

where for over £45 pair.

£22.00 pair complete 520,85
VISCOUNT IV STERED SYSTEM

Complete with crossover Components and circuit diagram
System 1a. £6900

The new 20420 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls — volume, bass, treble. balance. mono/stereo,
mode selector, and scratch filter,

Front panel socket for stereo headphones. And a host ol sockets at the rear — for left and righ
speakers, tape recorder, auxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms (RIAA}; 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms (RILAA): 3, 4. 6. Tape
Tuner/Aux. — 140 millivolts @ 50 K ohms (flat frequency response}; 5. Microphone — 3 millivoits @
50 K ohms (flat frequency response).

CONTROLS: Push button ON/OFF, stereo/mano, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass, balance and volume. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz @ full rated output. Signal te noise ratio: better than
—50 dB on all inputs. Tone control range: Bass + 15 dB @ 50 Hz; Treble +12 dB @ 10 KHz.
Power requirements: 200-250V A C. mains @ 60 watts. Approx. size: 15§ x 3" x 107,

MPG60 type deck with maguetic cartridge, de luxe piinth and cover

Two Duo Type {la matched speakers — Enclosure size approx. 1947 x 10" x 7§ in simulated
teak. Drive umit 137 x 8 with 3” tweeter. 15 watts handling. 30 watts peak.

Complete System with these speakers £69 00 +£6.50 p & p.

SYStem 2 £ 85 -00 PRICES: SYSTEM 1a PRICES: SYSTEM 2

pair inclusive.,P & P £1.70

y

Viscount IV amplifier {As System 1a} Viscount IV R103 Viscount IV R103

MPGO type deck (As System 1a) amplifier £27.50+€190 p & p. amplifier £2750+£190 p & p.

Two Duo Type 11l matched speakers 2 Duo Type Ha 2 Duo Type 1}

— Enclosure size approx. 27 x 137 speakers £30.00+£6.50 p& p speakers £46.00+£7.50 p & p.

x 114" Finished in teak simulate. MPB0 type deck with Mag. cartridge MPBO type deck with Mag. cartridge ox 20

Drive units 13" x 8" bass driver, and de luxe plinth de tuxe plinth

two 3" (approx.) tweeters. 20 watts and cover £22.00+£3.30p&p. and cover £22.00+£3.30p& p. SYSTEM

RMS, 8 ohms frequency range - Total if purchased Total if purchased

20 Hzto 18,000 Hz. separately:  £7950 separately:  £95.50

Cemplete System with these Available complete for only:. £69 00  Avaitable complete for only £85.00 Scotland and the Orkneys P & P Surcharge

speakers £8500 +£1.607 &p -£6.50 p & p. +£7.60p&p System 13 t1./2 3yStem £ t3.0U

966 Practical Electronics  December 1975



PUSH BUTTON CAR RADIO KIT— THE TOURIST TT”

k... Bl

NO SOLDERING RES

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.
Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.
TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on
negative ot positive earth. {2) Integrated circuit
output stage, pre-built three stage IF Module.

N0 SOLDERING REQUIRED

*
STEREO
>

PLAYER ™

!’1

\
DO NOT SEND CARD

Just write your order giving
your credit card number

Practical Electronics

Y240V,

ITY SOUND FOR
LESS THAN £24.00

Stereo 21,
required.
The unit is finished in white PV.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.

Includes — BSR 3 speed deck, automatic. manual facilities
together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with coritrol panei, speaker teads and
full, easy to follow assembly instructions.

Specifications — For the technically minded:

Input sensitivity B00mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Dutput impedance 815 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio, tape. etc., and oulputs for lapmg discs.
Overall Dimensions. Speakers approx 153" x8"x 4" Complete deck
and cover in closed position approx. 154" x 12°x6".

Complete only £23.20 +£300,8.

Extras if required. Optional Oiamond Styli £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

QUAL

easy to assemble audio system kit. No soldering

For

Elegant self selector push button player
you

for use with ‘your stereo _system.
Compatible with Viscount v system,
Unisound module and the Sterea 21.
Technical specification Mains input,
Output  sensitivity 125mV.

Yours for only

£16.20 +£170p8p.

Also available with 2 speakers (7°x

INCORPORATES : Pre-Amp

Controls volume manual tuning and five push
buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.
Size chassis 7" wide 2" high

and 43" deep approx. £9.50+£1.05 p&p.
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification

as Tourist TT. . Price £8.20+£1.05p & p.

“DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Qutput 20 watts RMS into
8 ohms {suitable for 15 shms).

Inputs *4 electrically mixed inputs. 3 individual
mixing controls. * Separate bass and treble controls
common to all 4 inputs. *Mixer employing FET.
(Field Effect Transistors). "Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2), 3), 4).
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

12°x6°%37° £90.00 +£135p 8.

8 THABI( HOME CARTRIDGE | BUILD YOUR OWN STERED AMPLIFIER*

the man who wants to design his own stereo — here's
r chance to start, with Unisound — pre-amp, power

amplifier and contro) panel. No soldering — just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV {tor ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure
i very low distortion over the audio spectrum. 240V. AC only.

4610+ 01.75p 6 p. £8.95 4 £1.05 p & p.

Also available with the ‘Compact’ (see. appastle paye} easy build speaker kit£13.50+ £2p&p

with full mixing faciities, including switched input

for mic with volume control, switched input for auxiliary with volume controi,
bass and treble controls, voiume control and blend control for turntabies. Twp
B.S.R. MPBO type single play professional series decks. fitted with crystal cartridges.

All prices include VAT at current rates

Mall orders to Acton. Terms C.W.0. All engyiries
stamped addressed envelope. Goods not despatched
outside U.K.

Leatiets available for all items listed thus* Send
stamped addressed envelope. All ltems subject to
avallabllity. Prices correct at 1st Oct, 1975 and
subject to change without notice.

@ Minimum order on ACCESS/BARCLAYCARD-£11

December 1975

TECHNICAL SPECIFICATION:

Pre amp Output 200mv.
Auxiliary inputs 200mV  and’
750mV into 1 meg. Mic input — 6mV
into 100K. 240 wvoit operation,
Turntables capacity — 77, 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)

Finish — Satin black mainplate with
black turntable mat inlaid  with
brushed aluminium trim. Tonearm and
controls in  black and brushed

Console size

Unit Closed— 174" x 133" x 84 {app.)
Unit Open —35}"xlﬁj"x4i"|apy.]
This disco conscle is ideally matched
for the Reliant {V and Disco 50 or any
other quality amplifier

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

Yours for only

£49.00 +£650p8p.

F

aluminium.
T 4 V

C

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2

Personal Shoppers EDGWARE RD: 9 a.m.—-5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.
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As you may already know, the front cover of the Home
Radio Components catalogue features a colour picture of
the striking modern sculpture ‘'Theme on Electronics’ by
the Late Dame Barbara Hepworth. The original
sculpture, incidentally, was commissioned in 1957 by
Mullards for their Electronics Centre showroom.

If you asked me for my theme on electronics I'd say
that experience has taught me that the simplest and most
satisfactory way of getting electronic components is to buy
them from Home Radio Components—either over the
counter at their shop in Mitcham or by Mail Order.
Ninety-nine times out of a hundred they can supply just
what you want immediately from stock—at very keen
prices too. If you're likely to require bits and pieces fairly
regularly it will be worth your while to make use of their
Credit Account Service. This is a fairly new service
provided by Home Radio Components, but they tell me
that already about a thousand customers are using it. That
doesn't surprise me. | for one have found that it saves me

Today’s finest Components
Catalogue 85p plus 45D Fackine

POST THISCOUPON [

with cheque or PO for £1:30 b

The price of £1:30 applies only to customers in the U.K. and
1o BFPO Addresses.

HOME RADIO (Components) LTD.. Dept. PE.

968

Please write your Name and Address in block capitals

NAME ...

(AOORISES | ponaczasncscoaorogyzeoooe-

} HOME RADIO
234-240 London Road, Mitcham, Surrey CR4 3HD

234-240/ London Road. Mitcham. CR4 3HD Phone (1-648 §422

time and money in several ways. No space to give details
here, but full information and an application form are
given in the catalogue. Whether or not you use the Credit
Account Service, you'll certainly need the catalogue, and
at £1-30 (85p plus 45p post and packing) it's a real bumper
bargain. ts 240 pages list about 6,000 components with
nearly 2,000 illustrations. What's more the catalogue
contains vouchers worth 70 pence when used against
orders, so you can soon recover a good slice of your
investment.

Send the coupon below with your cheque or P.O. for
£1-30, and before long you too will be harping on thesame
theme on electronics!

LTD.,

(Components) Dept. PE

Regd. No
912966. London
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TIME FOR CHANGE?

HAT thousands of Christmas stockings will contain a

pocket calculator this year seems a safe bet. But how
many Christmas’s are to pass before the digital wristwatch
replaces the miniature calculator as a stocking filler? Not
many, we hazard a guess.

The spectacular success of the pocket calculator is about to
be repeated by the digital wristwatch, That much is clear.
The industry is no doubt licking its lips anticipating another
technological over-kill in the vast consumer market. But there
is a difference. The pocket calculator was an ‘entirely new
device and it had no opponent in the field. Once a market was
established an avalanche was set in motion and new i.c.
techniques and mass production soon brought prices tumbling.
They have probably just about bottomed-out now. The five-
quid general purpose calculator is just around the corner.
More sophisticated instruments for complex functions are
still bargains at around the thirty pound mark or so. Prices
can hardly fall much more. .

The digital readout wristwatch in some ways offers a
parallel to the calculator. The market has now been primed
and manufacturers are vying with one another in a battle
of prices and of superlatives in their advertisements which
accredit their wares as direct spin-offs from space technology,
etc., etc. The potential market is greater (in numbers) than
that for calculators—everyone is a prospective wearer. But
it is a replacement market since the two-wristwatch man (or
woman) is not commonly encountered—as yet. Valuable
examples of 1he skills of traditional chronometer makers are
not likely to be disposed of before their normal life span has
expired, thus the actual market narrows considerably, Yet it
remains vast by any reckoning and must increase as the
digital wristwatch becomes fashionable particularly with the
young. Fashionable, we say advisedly. Fashion rarely recog-
nises practicality or logic. Often the reverse. A wristwatch is
often viewed as an accessory to clothes and so comes within
that most susceptible and volatile of all fashion areas.

To suggest that digital wristwatches will rely upon the
whims of fashion to make their impact is not to run in the
face of advancing technology, but rather to recognise the
plain fact that analogue time pieces apart from being tradi-
tional are generally far more convenient in use.

Electronics may very well make an over-kill in the wrist-
watch market and so change the time honoured customs and
habits of generations. Perhaps this is a natural extension from
the digital readouts of calculators we have all become
accustomed to. And it is a fact that the digital clock has
already won acceptance in many homes. Yet a universal
adoption of digital displays at the expense of analogue read-
out has little to commend it in terms of user convenience.
Does advancement in electronics inevitably rule out any
analogue form of display, or is it just a question of waiting
for fashion to change, yet again?

F.E.B.
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SPECIFIGATION . . .

IC50

GUITAR
AMPLIHER

By BW.TERRELL & C.F TERRELL
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HIS article describes the construction of a 50
T watt r.m.s. two-channel mono amplifier for use
in pop groups, bands, etc. for amplifying the output
from lead or bass electric guitars: it is also suitable
for P.A, work but may need &« component value
change (see later) to obtain maximum output from
low output microphones. Fifty watts was found
more than adequate for playing in clubs, pubs and
medium-sized halls.

No claim is made that the amplifier is up to hi-fi
standard but then this is not needed for the purpose
for which it was designed. Nevertheless, the quality
is as good as. if not better, than many 50 watt
amplifiers costing far more than the /C50.

From the outset it was decided to keep the design,
layout and construction as simple as possible. At
ore time it was thought that a second channel was
superfluous, because, as those of you that are mem-
bers of a group/band will know. each member is
usually equipped with his own amplifying gear—
amplifier and speaker cabinet—and therefore needs
only one channel. But a second channel is often
invaluable in the event of another member’s equip-
ment developing a fault. Experience has proved this
to| be true. Besides, the additional cost and com-
plexity is minimal. If more input channels are
required. the preamplifier section can be duplicated
and mixed in the same way as the two in the /C50.

1.C.s AND P.C.B.s

In a determined effort to maintain simplicity.
integrated circuits have been used throughout. two
differential operation amplifiers for each preampli-
fier and o thick-film hybrid audio power intergrated

i D =
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COMPONENTS . . .

Resistors
R1,101 47kQ2  RS5, 105 10kQ  R9, 109 1-5kQ
R2, 102 1kQ R6, 106 10kQ R10 10Q
R3, 103 47kQ  R7, 107 100kQ R11 82002 +W
R4, 104 1-8kQQ RS, 108 1-8kQ R12 8200 W

All }W carbon -5% except where otherwise
stated

Capacitors
C1,101 2uF 10V elect
C2,102 10pF ceramic
C3,103 0-047uF ,,
C4,104 0-047uF |,
C5,105 2,000pF ceramic or polystyrene
C6,106 2uF 10V elect

Cc7 10uF 10V elect
Cs 22uF 50V elect
Co 1uF 100V elect or metallised polyester

Cc10 0-0474F ceramic
c1 1,000uF 25V
C12 1,000uF 25V
c13 2,000uF 50V
C14 2,000uF 50V
C15 2,000uF 50V
C16 2,000uF 50V

elect

Potentiometers
VR1, 101  470kQ carbon lin.
VR2,102 100k{2 carbon lin.
VR3,103 10kQ carbon lin.
VR4 10kQ carbon lin.

Semiconductors

IC1,101 op-amp type 748 8 pin d.i.l.

1C2, 102 op-amp type 741 8 pin d.i.l.
*IC3 S1-1050G 50 watt thick film integrated

circuit amplifier

D1 BZY88C15 15V 400mW Zener diode
D2 BZY88C15 15V 400mV Zener diode
D3 1N5401

D4 1N5401

D5 1N5401

D6 1N5401

Miscellaneous

tT1 Mains/25-0-25V 1-5A secondary (type 1116)
S1 D.P.D.T. rotary mains switch
LP1 mains panel neon with built-in resistor
SK1, 2 jack socket type R26/1 (Rean Prosucts)
SK3 standard jack socket
FS1,2 2A
FS3 1A
Printed circuit boards (3 off); board mounting
fuseholders (2 off); panel mounting fuseholder
(1 off); 8 pin d.i.l. integrated circuit holders (4 off);
knobs (8 off); aluminium for chassis and front
panel; 6BA nuts, bolts and shakeproof washers
(20 off); 6BA 5mm long spacers (12 off); rubber
grommet; chassis fixing cable clips (2 off); mains
cable; chassis mounting solder tag; materials for
case; handle; rubber feet (4 off).

*£12 (including VAT and p & p) Special Offer to P.E.
Readers
From: Armon Produc's Ltd., 11 & 16 The Broadway,
Preston Road, Wembley, Middx, HA9 8JU
t£6.25 (including VAT and p & p)
Post From: Zeta Windings Ltd., 26, All Saints Road,

London, W.11
Callers From: H. L. Smiths & Co., 287/9 Edgware Road,
London, WC2
s - Acknowledgement: we should like to thank
i i Lesney Products Co. Ltd., for loan of models
s depicted on this and front cover pages
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VR2,100kQ

RS R6
oy &2 10 c4 10
+5 kQ o-041 K s
J o c3 G AN
) 0-047yF A
R7 |
IC 6 100 +5V —15V
748 vy .
2
- : 6 Ro
R3 R4 ¢s
Lz
R2 a0 18k 2 2yF 15K0
1
k0 VR3, 10k [TREBLE)
VR103
R10, €106 R109
VRIO1 c101 R103 RI04 T
R107
SKi01 .h“” c"’.‘.L R106
CHANNEL 2

VR102

Fig. 1. Circuit diagram of the pre-amplifier

circuit as the output stage. Also, to help simplify
construction, printed circuit boards have been
designed for each section (see later). The latter were
home-made with the aid of printed circuit transfers
which were specially designed to be “rubbed™ straight
onto the copper clad side of the printed circuit
board. rather like Letraset. These transfers, avail-
able in a wide range of pad and wiring patterns,
actually form the resist to the ferric chloride solu-
tion (etchant) and are easily cleaned off afterwards
using a light abrasive powder (e.g. Ajax, Vim, etc.).

PREAMPLIFIER

The complete circuit diagram of the preamplifier
section is shown in Fig. | and is seen to consist of
two identical channels (completely independent) their
outputs being mixed across the Master Volume Con-
trol, VR4.

Due to the wide range of voltage outputs avail-
able from the pick-ups of electric guitars, it was
decided to incorporate an overload or “input trim-
ming” control in the form of VRI. The signal on
the wiper of VRI is coupled via d.c. blocking capa-
citor CI. to the input of the differential amplifier
IC1 wired as an inverting amplifier, the gain of which
is controlled by the values of R2 and R3 and is
given by:

R2 + R3
R2

In the prototype these values were arranged so
that this stage had a gain of approximately 50. Thus
an input signal of 15 millivolts r.m.s. results in an
output of approximately 700 millivolts r.m.s. which
is necessary to drive the power amplifier to obtain
maximum output, i.e. S0 watts. For inputs larger
than 15SmV. VRI will need to be adjusted so that the
maximum output without limiting can be obtained
when the master control is turned fully on. For in-

gain =

972

put signals less than 15mV, the value of R3 will
need to be increased according to its level. see gain
equation above.

The output from IC! is fed to IC2 connected as
a non-inverting amplifier with feedback of the
Baxandall type which theoretically gives a gain of
unity for all frequencies when the tone controls VR2
and VR3 are set midway. The controls are virtually
independent of each other and provide both boost

L56 8
FREGQUENCY {Hz)

Fig. 2. Tone control characteristics
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Fig. 3. Output stage details

and cut of treble and bass frequencies, the degree of
boost or cut depending on the angle of rotation of
the controls. The performance of these controls
was designed to suit the requirements of guitarists
and is depicted in Fig. 2.

POWER AMPLIFIER 3

The power amplifier section consists of a hybrid
integrated circuit (IC3) type SI-1050G which can be
operated with either a single or double-sided power
supply system. In this particular application a
double-sided supply is employed thereby reducing
the number of external components. The power out-
put stage section is shown in Fig. 3.

Input is via d.c. blocking capacitor C7 to pin 3 of
IC3. Capacitor C8 determines the lower roll-off
frequency while C9 reduces the possibility of high
frequency oscillation. The output (pin 7) is taken
to a.standard jack socket to enable a loudspeaker
(8 ohms) to be connected. If one wishes to use a
pair of loudspeakers, SK3 should be replaced by a
pair of jack sockets wired (i) in parallel, if they ure
15 ohm speakers or (ii) in series, if they are 4 ohm
speakers. On no account should the total speaker
lozd be less than (i) above. Components R10 and
C10 across the output form a Zobell network.

=
&Q
_\=
@
“

MAINS INPUT
240V AC

The SI-1050G has built-in current sensing protec-
tion to prevent internal dumage in the event of the
output being shorted. The i.c. is robustly encapsu-
lated with in-line connection pins clearly marked.

A heatsink is necessary for satisfactory operation
and results, and in the prototype, the chassis was
constructed of sufficient volume of aluminium to
comply with the recommended heat-sinking and thus
forms the heat sink.

POWER SUPPLY

The power supply circuit diagram is shown in Fig.
4 and is a conventional mains derived unstabilised
type. Mains voltage is stepped down at T1 with the
centre-tapped secondary being followed by bridge
rectifier D3 to D6 giving full-wave rectification for
both negative and positive supply rails. Smoothing
for each rail is accomplished by means of two
2,000+F capacitors wired in parallel giving a net
value of 4,000xF. This was found adequate for
satisfactory results.

The positive and negative supplies for the pre-
amplifier section are derived from the power ampli-
fier supplies by Zener diodes D1 and D2 and asso-
ciated series resistors, Additional smoothing -is
afforded by capacitors C11 and C12.

Next Month: Wiring details and case
construction

D3-D6
INS401

FSt  +35v

-—olo

S

Fig. 4. Power supply éircuit
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UNIVERSH
THERM

By R.A.DIX

=]

N
i

A versatile thermostat with a multiplicity of applications

ANY applications can be found in the home and
M elsewhere, for a cheap, simple thermostat. These
range from beer und wine brewing to amateur
photography, from tropical fish tank temperature
control to room temperature control; the list is
endless.

OPERATION

From the block diagram in Fig. | it can be seen
that the unit consists of a power supply, a level
detector and an output stage. The power supply
provides smoothed and regulated +12V and —6V
rails.

The detector is constructed round a comparator
i.c. (the 710 OPA) one of whose inputs is connected
to the thermistor, the other to a reference voltage
derived from the negative supply line.

CIRCUIT

The circuit diagram is shown in Fig. 2. The
thermistor R7 has a resistance that varies with
temperature which causes a voltage change pro-
portional to temperature to appear at the inverting
input of the comparator. The voltage on the non-
inverting input of the i.c. is preset with VRI. The
comparator output goes high causing the relay RLAI
to switch on via TR3. when the voltage across the
thermistor drops below that preset by VR1.

The relay is arranged to switch on a heater (the
type of heater will depend upon the application).
Accurate temperature contro} can be achieved in this
fashion.

In fact, control to within 0-01 degrees centrigrade
is possible if very low thermal differentials between
the heating element, the material to be heated and
the thermistor, are maintained.

POWER SUPPLY

LEVEL DETECTOR

OUTPUT STAGE HEATER

THERMISTOR
SENSOR

Fig. 1. Block diagram of the Thermostat unit
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HEATER
(UP TO 1kw)

- —A ks

FS1 01

TR1

|
oo

+12V

2N2219A

EC
7

INLOOY

VR1
k0

R4
47k0

Fig. 2. Circuit diagram. Note that C6 is connected directly across the relay contacts

CONSTRUCTION

The printed circuit master and component layout
is shown in Fig. 3. Circuit layout and cabinet are
not critical, nor is any screened lead necessary.
Heat sinks are not required for the 2N2219A or the
BFX88 under normal conditions.

COMPONENTS . . .

Resistors
R1-2 5608 {W
R34 4-7kQ2
R5 47092
R6 100Q
R7 TH-B15 (RS Components)

All resistors $W 10% unless otherwise stated.

Potentiometer
VR1 1kQ lin

Capacitors
C1-2 1,000.F 25V elect.
C3-4 - 100uF 25V elect.

C5 220uF 16V elect.

cé 5,000pF 400 V Ceramic
Semiconductors

D1-2 IN 4001

D3 12V 400mW Zener diode

D4 5-6V 400mW Zener diode

1C1 710 OPA (RS Components)
TR1 2N2219A

TR2 BFX88

TR3 BC107

Miscellaneous
T1 20-0-20 to 240V Min. mains (RS Components)
RLA1T Type 912 (RS Components)

Practical Electronics December 1975

CALIBRATION

Calibration of the unit is straightforward. A scale
can 'be fitted to the unit and calibrated in degrees
against a fairly accurate thermometer (say with sub-
divisions of 0-1 degrees). One must remember
however, that to obtain really accurate temperature
control adequate stirring and thermal feedback
must be obtained (i.e. fans or automatic stirrers must
be employed to ensure good heat circulation). Of
course, if the reader wishes to heat a fish-tank it is
obvious he cannot fit a stirrer, but in this case the
temperature need only be controlled to say +0-5
degrees and the water filter pump will probably create
sufficient turbulence to achieve this.

BREWING

The optimum point for thermal feedback can be
found by experimentation, the heater should cycle
once every few seconds or even faster if possible.

A 200W bulb will suffice as a heating element in
a brewing cabinet, and the best point for the
thermistor was found to be ubout two inches below
the lamp. The heater then cycles at about 1Hz.

INVERSE OPERATION

The unit (as shown in the circuit) is wired lo
switch off a load when the temperature reaches a
pre-set value. For some applications however, the
cpposite is required, i.e. that the thermostat switches
on at a certain temperature.

This can be accomplished in two ways. In the
first, one merely uses the normally_closed contacts
of the relay rather than the normally open ones.

- The other method requires changing over the opera-

tion of the comparator by rewiring it such that all
connections to the non-inverting input now go to
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Fig. 3. Printed circuit board layout and master

the inverting input. and those originally on the
inverting input now go to the non-inverting input.
The same relay contacts are used in this instance.
This will result in the comparator turning on the
relay when the temperature has risen to the pre-set
value. Applications for this arrangement include
overtemperature detection. fire detection etc.

RANGE

The range of the unit can be increased from
approximately 0 to 100° degrees to about 15 to 160°
degrees by replacing VRI with a 5k{) potentio-
meter. Increasing the value further increases the
temperature range. but it is not recommended to go
above about 250° degrees centrigade.
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POINTS RARISING

ENVELOPE SHAPER (October 1975)

Pin 7 of ICI (741) should be connected to S2b and pin 4
to S2a. On Fig. 3 the third Vero strip from the top is
connected to S2b and not to Bl —.

LIGHT MODULATION UNIT (October 1975)

There should be no reference to Fig. 3 on page 831.

P.E. TUNING FORK (November 1975)

We should like to thank Chappell’s of New Bond St., for
use of the Piano depicted on our November 1975 front
cover.
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NEW NOVA

The northern sky has a new look
for there is a bright new star where
a faint one existed before. This
nova, now named after its discoverer
the Japanese amateur astronomer
Honda. appears a little removed
from the bright star Deneb in
Cygnus. The new star is easily
visible to the nuked eve and David
Strickland at Herstmonceux has
been observing the nova with the

Isaac Newton telescope. There are
emission lines in the spectra and
also some absorption lines. This

indicates that there may be a shell
of plasma moving away from ihe
star at a speed of several thousand
kilometres a second.

it is unfortunate that very few
novae have been  observed using
spectroscopic techniques during the
brightening period. The data now
being gathered, does not have
much past data with which to com-
pare. However. at the moment Dr
Strickland is trying to determine
whether the nova is consuming part
of itself and thus making it a true
nova, or if it is the result of a vast
explosion making it a supernova
and perhaps leaving a neutron star
to mark its place.

IS THIS THE BLACK HOLE
DISCOVERED?

The X-ray star that flared up on
August 3 may well be associated
with a condensed star. Professor
Pounds, whose group at Leicester
discovered the X-ray source, thinks
that the now steady emmission of
X-rays comes from the impinging
of matter on a star that is already
condensed to its limit.

It is possible that it is only 300
parsecs away, but it is much more
likely to be three or four times that
distance. If this should be so. then
the energy would indicate that the
central object is indeed a black hole.

The object was identified optically
by two graduale students at Kitt
Peak, Arizona. using the 56in tele-
scope. ‘the final exact positions
were determined by the
satellites SAS 3 and Ariel 5. Jodrell

Bank located the radio source on
August 18 but this soon began to
fade though the X-ray energy

continued undiminished. [t is im-
portant to know the distance and if
the rate at which the energy is
emitted can be determined, the
distance can be calculated.

STORM ON JUPITER

A small white spot appeared on
the South Equarorial belt of Jupiter
during the first days of July. The
disturbance moved southwards and
on July 5 it was at 15 South
latitude. By July 7 photographs
showed that it was extending east-
wards in longitude.

X-ray-

/

e Y, N e

BY FRANK W. HYDE

These disturbances have occurred
a number of times in the last 50
years or so. Such disturbances are
not properly understood but it may
be that they are associated in some
way with the areas of high thermal
emission low down in the planet’s
atmosphere.

Normally these disturbances last

about two months during which
time the whole belt is transformed.
This should give ample time for

amateurs to watch the everchanging
conditions.

TUNGUS METEORITE AGAIN

Following the report that Soviet
scientists had located the possible
line of flight of the Tungus
catastrophe of 1908. the data now
being studied suggests that it was a
cometary body.

The two scientists studying the
data, Academician Georgi Terov
and Dr Vladimir Stulov. are now
convinced that the body could not
be an iron or stone meteorite. This
is based on the findings by previous
investigators which showed that
there were no craters in the impact
areas.

Although it has been stated be-
fore that the area is a very marshy
one and therefore uulikely to main-
tain rigid craters, it has also been
pointed out that the pre-impact
explosion would have produced very
small particles as the remains of a
nucleous of some sort. That the
explosion took place before any
impactation is now recognised by
the majority of workers. This
would result in an extremely violent
shock wave quite able to cause the
widespread devastaiion that has been
a feature of this event.

The two scientists have now
reached a quite definite conclusion
about the event. The model they
have created is that of a body of

snow or ice about 300 metres radius
with a density not less than a hund-
redth of a gramme per cubic centi-
metre. This entered the denser layers
of the Earth’s atmosphere at a great
initial velocity at a specific angle to
the horizon.

The ice ball moved down through

the atmosphere quite intact till it
reached the altitude of between 40
and 60 kilometres. though the

frontal surface was already melting
and vapourising due to the friction
of the air. Due to the braking
effect of the atmosphere the rate
of evaporation increased sharply
and resulted in the formation of a
gaseous cloud of intense pressure
which increased the effect of brak-
ing still further.

The frontal wave continued
carrying with it the heated air and
at an altitude of about 10 kilometres
the main body evaporated and
dissipated the remaining Kkinetic
energy in the surrounding atmos-
phere. The ongoing pressure wave
would be sufficient to cause the
damage -observed, and leave no
physical part of itself.

This model agreeing. as it does.
with present thinking about come-
tary nuclei. does perhaps in fact
add practical proof to that
hypothesis.

MOON SATELLITE

The Russian  Luna-22>  orbiting
sub-satellite has been in orbit round
the Moon for 18 months actively
transmitting data back to Earth.

At the end of August the
trajectory was modified so that the
peri-centre of the orbit was brought
to within 30 kilometres of the
Moon's surface to cnable a special
programme of observations to be
carried out. When the experiments
were completed the satellite was put
into its present orbit of a 3 hour
period at a perigee of 100 kilo-
metres, an apogee of 1.286 Kkilo-
metres and an inclination to the
Moon’s equator of 21 degrees.

MAGNETIC REVERSAL DATE

It has been generally accepted
that the reversal of the Earth's
magnetic field takes place at inter-
vals of about 100.000 years. This
being the case the effect on mankind
of such events was negligible.
However, some recent finds sug-
gested that one may have occurred
within 20,000 years.

An even more exciting find under
the Gothenburz botanical gardens
gave a date of 12,000 years. This
was not accepted by many earth
scientists. It was found that read-
ings taken at a number of different
sites gave confirmation of the time
period. Now finally a core taken
from the southern part of the
Atlantic Ocean floor has been con-
firmed at 12.350 years.
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SEMICONDUCTOR

BUEDN

TON-LP TIMERS

Within the 4000 series of c.m.o.s.
devices menufacturers secoandscurce
each other to a large extent but when
it comes to the ‘‘complex-function’*
series of davices there seems to be a
trend towards manufacturers “doing
their ovn thing'', and in conseguence,
lots ol interesting new desigrs are
appearing, particularly in the Motorola
McMOS3 family.

An example of an interesting 'off-
beat'' complex function device is the
MC1445 quad precision timer/driver
which consists of four separate
divide-by-100 counters drivan from a
commoen clock, each with separate
set inputs and driver outpwt stages.

The divide-by-100 counters are not
conventional since they are not
directly accessible to the outside
world, their purpose bzing ta generate
time delays synchronised tc the main
clock and tous to each other. Typically,
the clcck w~ould run con'inuously,
and could ke provided by any source
with a frequency of up 0 1MHz,
The four outputs start from the rzset
(low) s:ate, but are driven high by a
set input to their associatec counter.
The output remains high until the
counter has ccunted 100 clock pulses,
whereupor it is reset.

Thz object of the exercise is to
gene-ate long output pulses which
are each 100 times longer than the
clock period, although each pulse
can ke nitiated independenily and at
any time. Extra inputs are provided to
modi‘y "he starting logic of the count
stages and to inhibit the outputs,
giving a totel of four possibie modes
of operation in all.

The chip is housed in a 16-pin d.i.l.
and cosld be useful for generafing
accurate, synchronous time intervals,
particularly in control systems.

SNAPPY L.E.D.

If you take a comparator i.c. and
connect an ‘.e.d. to its output and a
reference potential to one of its inputs,
you have the makings of a very useful
voltage or current sensor. All you
have 1o do 's connect the second in-
put of the comparator to the voltage
line tc be sensed, and then whenever
this voltage rises ahbove the reference
poten-ia the l.e.d. will snap on, and
whenever it ialls below the reference
the l.e.d wil' snap off.
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If the sensed voltage is developed
across a resistor by a current source,
then the indicator can detect in-
creases in current above some
threshold set by the value of the
resistor.

A simple snap-on snap-off indica-
tor of this type can be used for
“press-to-test' battery condition in-
dication, power supply current-over-
load indication, and can, in many
cases, replace meters where a simple
go/no-go type display is sufficient.

Well, now that | have convinced
you about what a useful little circuit
you can build with one comparator
i.c., one l.e.d., one Zener reference,
assorted resistors and perhaps a
piece of Veroboard, you will no doubt
be interested in my next offering, the
Hewlett-Packard 5082-4732 which
stuffs the whole shooting-match inte
a single, standard, T1 Le:d. package
with two terminalsl

As it comes the 4732 has a fixed
thresho d voltage of about 2-5V and
is ready for insertion into a display
panel in standard l.e.d. fashion. For
many voltage sensing applications it
will be desirable to alter the 2:5V
threshold to some other value, and
this can be achieved by connecting a
Zener, & forward biased diode, or a
preset potentiometer in series. There
is no nzed for the current limiting
resistor usually mandatory for le.d.
lamps, since the 4732 has a built in
current source.

As far as | can see at the moment,
only red devices are available, but no
doubt green and yellow will follow,
because this is a device with a bright
future!

COMPARATIVELY
SPEAKING

Speaking of comparators, if you
feel you really would like a ‘'snappy
l.e.d.” circuit, but don't fancy the idea
of having Hewlett-Packard make all
the interesting bits, you might be
interested in the RCA CA311.

This device is a very handy com-
parator circuit in a TO5 can which Is
useful for all sorts of things, as can
be seen in the data sheet where no
fewer than sixteen applications
examples are recorded (No “snappy
l.e.d.s' though!).

MC1445
CA311
5082-4732
ZN4&24

The CA311 & interesting because
it doesn't seem to have been opti-
mised for computer-memory applica-
tions like so many of its cousins
With this chip you get a really ““beefy’
output stage which can switch
currents of up to 50mA at 50V,
making relay and lamp driving na
problem at all. Add to this a 200ns
response time and the ability to work
from a wide range of supplies right
down'to a single.5V logictine,and you
cdn see that this is a useful generat
purpose device.to have around:

HI-Fi GAIN

741's are great.®At the price, there
can't be many better bargains around,
but 741's and similar operational
amplifier i.c.s. do have limjtations for
some applicatiGns. The sheer hum-
ber of transistors in a 741 results in a
fairly high noise figure, and the,class-
B output stage canintroduce a certain
amount of distertion.

If those sort cf things worry you at
all, the new Faerranti ZN424 might
enable you to. catch up on some
sleep, because it has a low distortion
class-A output stage, and a credit-
ably low noise Sgure making it ideal
for use in critical audio applications.

The data sheet on this new i.c.
carefully avoids the words “Opera-
tional-Amplifier” but despite its
various novel teatures, Operational
Amplifier is how most people would
Jescribe itl It's un-741-like circuit
hoasts an ability to work from only -a
5V logic supply if required, and in-
cludes a vefy interesting gating circuit
which makes it gossible to inhibit the
autput of the chip by cdntroliing the
gate input.

The gating facility could come in
handy in synthesiser-type circuits
when it might be useful, for instance,
1o connect the outputs of several
ZN424's together to form a sart of
“analogue bus'* with audio signals
being gated on or oft the bus by
means of a counter or shiit register
controlling the gate inputs.

| think that this new device makes a
refreshing addition to the *old-
faithful'* op-amp. ranges, and with a
one-off price of £1:20 (In the 14-pin
slastic package) we could be seeing
a lot more of this device, especially
n hi-fi and music circuits.
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A selection ot readers
sugpestedcircuits. It
should be emphasised
that these designs have
not been proven 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?

MULTI PURPOSE OSCILLATOR

N oscillator whose function s
determined by the value of ClI

is shown in Fig. 1. Low values
(0-02uF) produce oscillations in the
audio range, whilst higher values

(2-10uF) cause it to work as a

V.C.0. PROGRAMMER

HIs device (Fig. 1) can be
plugged into the cxternal
gontrol input of a v.c.o. and a 16-
note melody produced. .
It consists of a unijunction clock
pulse generator (TRS) with a
variable pulse length feeding. count-
ing and decoding circuitry.
The 7493 four-bit binary counter
(ICH) counts the clock pulses and

4 STAGES

metronome, VRI1 adjusts the fre-
quency of oscillation. The transistor
used can be almost any pnp type
and the transformer any output
type with a centre-tapped primary
(such as those used in trans)stor
radio output stages).

sends a binary output after each
pulse to the decoder. The l6-line
decoder SN74154 (IC2) sends a 0OV
pulse from each output in turn.
After an output from pin 17, the
sequence will be repeated.

Sixteen jumpers are required in all
to connect each output from the
decoder to the input of the clock
timer. The pulse from pin |. when
connected to the clock timer. will
set the pulse length for the output

Operation of the circuit is uas fol
lows: Cl charges via VRi until
TR! turns on. This causes a short
pulse to appear across the speaker
producing a sound similar 1o the
characteristic  metroneme  “‘click™
{when operated as a metronome).
As C1 is reduced the clicks become
closer and closer together until the
unit operates at audio frequencies.

A R. Winstanley.
S. Humberside

- 13-9\/ +

TR1
almost any PNP

C1 0-02-2500uF

VRt
approx. 100k0 tin.

of pin 2. Fouw - different pulse
lengths are provided for. but more
or less can be used.

The outputs from the decoder
are each taken via a diode ‘to a
socket for correction to the timing
circuits. The diode is needed to
isolate each output from the others.
This is then taken to an inverter to
obtain a +5V output for trimming
(0-5V) by the preset potentiometers.

J. Stott. Manchester

45v

%lokﬁ
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CLOCK MOD

EADERS who built the P.E.
Digital Clock (December, 1970y
may be interested in the following
modification to the alarm circuit.
The origindl circuit lacked alarm
operation from 10.00 o’clock to
10.50. This modification gives alarm
operation over the full day, and
can be built as a part of the thumb-
wheel switches with no modifica-

tion to the rest of the circuit.
When the 1's of hours counter
indicates zero in the display, its
binary output is 100l and when
IC16 in the alarm comparator adds
one to this, the binary code becomes
1010. To produce the 1111 code to
trigger the alarm, the thumbwheel
for the I's of hours must produce

a code of 0101. Thatis:

1001 From 1’s hours counter
+1 C,, hours comparator = [
+0101 Required 1's hour thumb-
wheel switch output when

set to 0"

1111 Output from hours

comparator.
The thumbwheel, however, pro-
duces a code of 1111 when set to

0, The solution is to detect the
1111 code from the switch and then
change it to 010i. Fortunately com-
mon BCDI1248 thumbwheels have
two sets of output contacts; normal
and complemented. 1 used the com-
plemented outputs to detect the €
state—refer to circuit diagram.

When set to 0, the complemented

980

outputs are grounded via the com-
mon terminal. This turns TRI off
and enables TR2 and TR3 to
ground the 8 and 2 outputs of the
thumbwheel producing the required
0101 code. For all other thumb-
wheel positions, TRI is turned on
by current flowing through at leas
one of the R1-R4 and D1-D4,

the clock to gain slightly. This has

been solved by connecting a
0'54F capacitor  (polycarbonate
250V) across the secondary winding’
of the transformer supplying the 5V
regulator and doing the same for the
winding supplying 6:3V 50Hz to the
main clock board. .
A. J. Roxburgh.

I have had a slight problem with Dunedin, N.Z.
mains - borne interference causing
10's HOURS SWITCH
18 L]
/& s | By
| — MINUTES | B9
2 | ot counter .53 )
[T | connecTeD AND “E" i
= A ] cas F
& A2
2 A3 B
N AL
4——CJC o5 mnutES _ el §
THUMBWHEEL +5v :
10 REST
Ri-Ré
S é é é o o ALarw
s HOURS
THUMBWHEE| OFD4 TRI TR2 183
g »l 8
N > N
Al >t From 1°s | B2
Tz ES HOURS { B3
7 COUNTER | ] e
5 Tl BC103  [BC103 | B8C109 0 B
4 A
-~
2 A3
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Fig. 1
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PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Practical Electronics December 1975

Build an oscilloscope.

As the first stage of your training,
3 you actually build your own Cathode
ray oscilloscope! This is no
toy, but a test instrument
that you will need not only for the
course's practical experiments,
but also later if you decide to M
develop your knowledge and enter the
profession, It remains your property
and represents a very large saving
over buying a similar piece
of essential equipment.

This hobby
== brings big
rewards,

A soldering iron and a screwdriver. |f 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 a real 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 alt the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

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 3

V«- 'LL) .E;ig.
Jﬂé Ls o ’mﬁ"

wE

Carry out over 40
experiments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment,

l----------------------------l
. Brochure without obligation to:

Read, draw and
understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

g BRITISH NATIONAL RADIO ]

& ELECTRONICS SCHOOL, Dept. EH125 i
P.O. Box 156, Jersey, Channel Islands |

| |
NAME

| |

 ADDRESS ]

|

(Block caps please) |
I T T I I T T I T T L T T T I T I T T T i I T T IrrTry
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GIRO NO. 331 7056. Access and Barclaycard
accepted.
C.W.0. nnly. P, & P. 25p
Discount: £15-107, (except nettems)

Export Order enqumes welcome (£S min.)

V.A.T. PLEASE ADD 15% TO TOTAL ORDER VALUE

(Please TOTAL 8% and 259% items separately)

EXCEPT TEST METERS, AND VEROBOARD
All stock subject to availabitity

Official Orders accepted from
Educational & Government Departments
ALL PRICESINCLUDE VAT AT 8%,

10E12 AW or (W K
25E12iWor (W KI

SPECIAL RESISTOR KITS

T:25 of each E12 value, 22 ohms—IM, a total of 1425 £10-99 net

(CARBON FILM 5%) (Prices include post & packing)

IT: 10 of each EI2 value, 22 ohms—IM, a total of 570 £4-60 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-0!uF, 0-0I5:F. 0-022uF, 3ip. 0-033uF, 0-047uF, 4p.
0-068.:F, 0-1uF, 43p. O-15uF, Sp. 0:22uF, 6p. OlluF 8p. 0:47uF, 10p. 0-68uF,
Dp. |pF, 17p, |-SuF, 26p. 2-2;:F, 28p.

MULLARD POLYESTER CAPACITORS €296 SERIES

400V, 0-001;:F, 0-0015uF. 0-0022i:F, 0-0033uF, 0-0047uF, 0-00684F, 0-0)uF,

0:015uF, 0:022:F, 0-033uF, 4p. 0.047uF, 0-068uF, O 1«F, Sp. 01SuF, 8p. 0-22:F,
10p. -0-33uF, I5p. 0-47.F, 18p.
160V: 0:01uF, 0 1SuF, 0-022uF, 0-047;:F, 0-06BuF, 4p. O-1uF, Sp. 0-I5uF, 6p.

0:22uF, Tp. 0'33uF, Bp. 0-47.F, 10p, 0-68;:F, 14p.
MINIATURE CERAMIC PLATE CAPACITORS
(pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,

17(F. 17p.

50v:
560, 680, 820, IK, IKS 2K3, 3K3, 4K7. 6K8, (;4F) 0-01. 0:015. 0-022, 0:033, 0-047,
2ip. each. 01, 30V

POLYSTYRENE CAPACITORS 160V 5%,
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 6800, 10,000, 45p.

B. H. COMPONENT FACTOR

1000, 1500, 2200, 3300,

RESISTORS

CF—High Stab Carbon Film, 5% MF—High S:ab Metal Fllm 5%. .

W, Type Range -99 100-499  500-99 1000 4+ Size mm
T CF 12-iM | 090 0-85 0-80 2-4x7'S
i CF 22-2M2 | 0:50 -85 0-80 3-9x10:5
i MF  10-2M7 2 -7 1-4 1-2 3x7

+ MF 10-2M2 2 1-6 1-3 (3 42%x10-8
| MF  10-10M 3 1-98 1-81 1-65 6:6xt3
2 MF 10-10M 4.5 352 3-08 275 8x17-5

(Price in pence each).
VALUES AVAILABLE—EI2 Series only. (Ne€ prices above 100.)

PRESET SKELETON POTENTIOMETERS

MINIATURE 0-25W Vertical or horizontal 7p each I K, 2K2,
4K7, 10K, etc. upto IM
SUB-MIN 0-05W Vertical,

S LTD.

N

Use Access here
100 § to 220K @ 7p each.

(P.£.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD
LU7 7EG. Tei.: Leignton Buzzard 2316 (5td. Code
05253)

Miniature Mullard Electrolytics VEROBOARD 0.1 0-15 | POTENTIOMETERS. CarbonTrack 5K §3 to2M @, logoriin(and IKlin). Singie,17{p Dual
1.0uF 63V 7p 68uF 16V 70 2% 5g 45p 45p | Gang48p. Logsingle with switch 2Bp. Slider Pots. 60mm, SK--500K, log or lin. 45p, Dual 55p.
I'SWEGIV 7p  EBuF 63V (4p | 33 %2 A1e 3081 Knobll0p:
2:2uF 63V 7p toouf 1ov 7p | 33 % 3;- 455 45: DIODES | PLUGS ELECTROLYTIC CAPACITORS, Tubular & Large Cans
3-3uF 63V 7p 100uF 25V 7p § 31 {* 1p 10p | IN4001 61p [ Din2 Pin 12p | (uF/V): 1/25, 2/25, 4]25, 47/10, 5/25, 8/25, 10/10, 10/50, 16/25,
4-0uF 40V 7p 100uF 63V 17p | 57 5+ (Plain) Z22p |IN4002 75p 3Pin 13p | 22/63,25/25,25/50, 32/25, 50/25, 100/10, |00/2s 7p. so/so 8p.
4-7uFE 63V Tp  ISOMF IV Tp | 3 % 35" (plsin) J0p |IN4003 9p | SPin180" 16p | 100/50, 200/25, 10p. 250/50, !8p. S$00/10. Bp. 500/25, 17p.
6.8uF 63V Tp 150uF 63V 17p | 5%.°53% (plainy ~ 37p |IN4400 9p [ Sed.lack  20p ] 500/50.25p. 1000/10, 17p. 1000/25, 25p. |ooolso 40p. 200010,
8.0uF 40V 7p  220uF 64V 7p | | Toltion tool 87p 87p | IN400S 12p [ 2:5mm jack 13p [20p. 1000/100. £1°10. 2000/2S,35p. 2000/100, £1°20. 2500/25,
:ou: 16v 7p  220uF 10V Tp | 70K Clecer 68p 68p | IN4006 14p | Phono 7p | 38p. 2500/50, 68p. 5000725, 68p. 5000/50, £1.20.
(Qub 28V Ip 220uE L6V 8P | Pins, Pikr. 25 15p 25p |IN3I4 Tp [ SOCKETS | Hi.vOLT: 4/350,20p. 8/350, 23p. 100/100,27p. 16/350, 35p.
ISUF 16V 7p  330MF 16V Bp BAloo oo | O Fin 6P | 16/450, 38p. 32/350, 38p. 50/250, 40p. 100/250, 40p.
ISuF 63V 7p 330uF 63V 25p | TRANSISTORS AS_ 42p | SPin 180° 12p | METALLISED PAPER CAPACITORS
16uF 40V 7p 470uF 64 14p | ACI27 21p BC2I2L 13p | OA47 9p |Std.Jack 18p | 250V: 0-0SuF, O-1uF, 6p. 0-25, 6p. 0-5uF, 73p. |uF, 9p. S00V:
22uF 25V 7p 470uF 40V 26p | ACI28 22p BC2I3L I3p | OABI Iip|2-5mm Jacknp 0-025, 0:05, 6p. O0-1, 6p. 0-25, 7ip. 0-5, 9p. 1000V: 001,
§§ﬁ§ ?3\\; ;: 228#5 Lgt’, zgn 2883 :%p %%24'4“‘ :g: 0OA200 8p | Phono 1p. 0:022, 13p. 0-047, 01, I19p. 0.23, 28p. 0-47, 36p.

4 P P
JuF 16V 7p 1000uF 16V 17p | BCI09 13p OC71 I3p
JuF 40V Tp (000uF 25V 28p 8Cl48 13p OC8I \7p LEIGHTON ELECTRON'CS CENTRE
2uF 63V 7p 1500u:F 6-4V25p BC149 3p OCI70 29p | Our New Electronics Centre is now open in Leighton Buzzard
47uF 1OV Tp 1500,:F 16V 28p BCI82L I3p TIS43  45p | and afl callers are welcome, As well as our normal stock of over
47uF 25V Tp 2200uF 10V 17p | BC183L 13p 2N2926 13p | 3,000 products we have a large range of surplus bargains and
47uF 63V  8p 3300uFé6 4V 28p BCI84L l4p 2N3702 14p | calculators, etc. Open 6 days. 9-12.30. 1.30-5 p.m.

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0009 /Volt.
Vde—0:5—1000V in 7 ranges
Vac—2-5-—1000V in 6 ranges
ldc—0:05—500mA in 5 ranges
Resistance—SQ—IM @ in 4

MULTIMETER U434
27 Ranges plus Transistor Tester.
16,7000 {Volt. Overload protected;
Vde—0-3—900V in 8 ranges.
Vac—1:5—750V in 6 ranges.
1dc—0:06—600mA in 5 ranges.
lac—0°3—300mA in 4 ranges.

ranges. Resistance—2K Q3--2M 2 in
Accuracy—5%, of F.5.D. 4 ranges. Accuracy—dc—25%.
OSCILLATOR—1 KHz and ac—4%, of F.5.D.

465K Hz (A, M.) at approx.
Size—160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £8-64 net P. & P. 75p.

| Vole. hfe—10—350 in 2 ranges.
Size—115 x 215 % 90mm.
Complete with steel carrying
case, test leads, and battery

U4323 | PRICE £11-88 net P. & P. 75p.

L PAYS FOR ITSELF

WITH DISCOUNT
YOUCHERS
WORTH
20p

66 Pages

3,000 items

“ DISCOUNTS

MULTIMETER U4324 MULTIMETER U431

Ide—0-06—3A in 6 ranges.
lac—0-3—3A in S ranges.
Resistance—250—SM (2 in 5 ranges.
Accuracy—dc and R—249%, of F.5.D.
ac and db—4%, of F.S.D.
Size— (67 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £19-64 net P. & P. 75p.

Ide—60—120 microamps in 2
ldc—0°6-—1500mA in 6 ranges.
lac—0'6—1500mA in 6 ranges.

db scale 10 to + 12db.
Accuracy—dc—14%, ac—24%
Size—115 x 215 x 90mm

Complete with steel carrying case,
test leads, and battery.

PRICE £14-90 nec P. & P. 75p.

U4324

34 Ranges. High sensitivity. 33 ranges. Knife edge with mirror

20,0000 /Volt. Overload protected. 20,000 Q@ /Vole. High accuracy. mVde—75mV.
Ydc—0'6—1200V in 9 ranges. Vde—1:5—600V in 9 ranges.

Vac—3—900V in B ranges. Vac—1-5—600V in 9 ranges.

Resistance—IKQ—I1MQ in4ranges.

* ALL NEW STOCK

* SATISFACTION
GUARANTEE

* DEPENDABLE
SERVICE

PLEASE SEND S.A.E.
FOR

3

scale.

HAVE YOU
GOT YOUR

CATALOGUE No. 4A
NEW CONVENIENT
SIZE, AND FULLY
ILLUSTRATED

CONTAINS MANY
HARD TO GET
ITEMS

SUPPLEMENT No.

POST FREE

PRESENTING THE WAHL
ISO-TIP"CORDLESS
SOLDERING IRON

Completely portabie,
Mains rechargable
automatically on

its own stand.

Heats in 5 seconds.
Solders up to 150 joints
or more per charge.
Only £10 + 75p Inc.
VAT & postage from
A.L. Spares Ltd. The Vale
London NW11. '’

® SEQUENCE
SOUND TO LIGHT
STROBE

SOUND SEQUENCE
SPOT FACILITY
LAMP TESTER

BREAKDOWN OVERRIDE
FACILITY

@ ONLY £65 + VAT (8%)
CARRIAGE FREE

BELLARD ELECTRONICS

S.A.E. FOR DETAILS

BELLARD HOUSE
BELLARD DRIVE
CHESTER Tel. Chester 43671
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FLASHING lamps are a popular form of display -
for Christmas trees, shop windows and the
like. It is usual to employ some kind of thermal
device to generate the switching action: this may
consist of a special bulb or a separate unit. In
either case, the heating of a bimetal strip, caused
by the passage of lamp current, forces it to bend.
so breaking a contact and switching off the lamps.
Subsequent cooling allows the contact to make
again after a short interval, and the cycle repeats.

The disadvantages of such a method of flashing
lamps are fairly obvious. It is unreliable, the con-
tact tending to stick closed or not open properly:
interference is caused whenever the contact makes
or breaks: the rate of flashing is either fixed or
depends on the rating of the load: and, in the case
of the special bulb, spares can be difficult to obtain
and in any case, only the lamps for which it is
intended can be controlled effectively.

A solid state unit is described here that suffers -
from none of these drawbacks and has, as a bonus,
some advantages of its own. These are a flash rate
that not only is under. the control of the user but
has the appearance of being random. It is not
strictly so, in point of fact, but with careful adjust-
ment is is possible to obtain a sequence of flashing
that would require close monitoning to detect repeti-
tions—and that is hardly likely in the situations in
which the unit will be used.

GHRIOTMIAS

1111bY HASHER ...
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POWER
SUPPLY

VARIABLE
OSGILLATOR

AND’
GATE

FIXED
OSCJQLLATOR

oz

Fig. 1. Block diagram of the Flasher

BLOCK DIAGRAM
Fig. 1 shows a block diagram of the Flasher.

There are two oscillators: one runs at a set frequency,
the other is adjustable in frequency and mark-space
ratio. Their outputs are fed to an AND gate, which
will either inhibit or permit the zero crossing circuit
to pass pulses to the triac. These pulses occur at
a rate of 100Hz, and coincide with zero crossing of
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(b}

{a} Q |

. |_| |'|

Fig.2. Timing waveforms. (a)first oscillator; (b) second
oscillator and (c) output of an AND gate with (a) and
(b) applied

the mains voltage waveform. They switch on the
triac so that it passes full power to the load: when
the pulses are inhibited. no power is passed. Since
_the switching on of the triac always takes place at
close to mains zero crossing, no interference is
caused.

It is the use of two oscillators and an AND gate
that generates the pseudo-random flashing. and this
can be explained by reference to the timing diagram
of Fig. 2.

WAVESHAPES

Waveform (a) represents the output of an oscilli-
tor with equal on and off timing. while (b) similarly
represents a second oscillator with unequal timings
and which also runs at a slightly lower rate. The

overall effect of applying each of these wavetorms to
one input of a two input AND gate iS to generate
the waveform (c). It can be seen that the latter
voltage goes high whenever both (a) and (b) are
high: when either or both are low, (c) is low.

Due to the relative timings of the two input
waveforms, it will be many cycles before a repetition
occurs in (c), and for present purposes it can be
considered random. In the present application,
when the waveform (c) is high. the display lamps are
on. ’

CIRCUIT DIAGRAM

A single cMos integrated circuit is employed for
the two oscillators. The particular device chosen. a
CD4011, consists of four, two input, NAND gates in
a single dual-in-line package: each oscillator employs
two NAND gates.

The first oscillator is of fixed duration and utilises
gates G! and G2 in an astable configuration. "In
many ways the operation of the circuit is similar to
a transistor multivibrator. with each gate correspond-
ing to a single transistor., for each of them is an
inverting amplifier. Imagine that, at switch on, G1
output is high (that is, at positive rail voltage), and
therefore the output of G2 is low (at negative rail
voltage). Capacitor Cl charges through R1 until
its voltage is high enough for the inputs of GI to
cause that gate's output to change rapidly to the low
state. Now CI1 charges through Rl with opposite
polarity until Gl can switch back again to a high
condition at its output. The cycle then repeats.

The second oscillator is basically of the same
general configuration, but with a different arrange-
ment for the charging resistor. Part of the total
resistance is shunted by a diode, so that when cur-
rent is flowing in one direction during one half
cycle, diode DI is forward biased and R2 makes no
contribution to the charge time of C2. During the

O O
i D& 1NLOO7
I RLéssom
MAINS R12< 33k LOAD
INPUT (LIGHTS]

C3$220pF |
O —0
N R
E ONIC1
O%A,_k,, v oM | (e -

2 5

R3I<C 15kN |

VRY < sook 1

R2 D1]iNg14

TR1
2N 2484
2N 2484
VR2
25k N
Fig. 3. Circuit diagram of the Christmas Lights Flasher. The shaded area encléses components
on the circuit board
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Ist GRADE COMPONENTS :azes naasizener

We hold £250,000 worth of components and all items listed in this advertisement are
e)T-stock at the time of going to press « All products guaranteed » No minimum order charge

SIGNETICS 74 series TTL MOTOROLA MC14028CP £1.31 _r:;JﬁstAssw :l:_on AND RADIO MODULES a0
B -] .
N7400  14p N7453  18p N74148 £1-26 | C-MOS M d0saCh Lily | Lr1173 ToW Audio Amp £6.68
N7401 t4p  N7454 18p N74I50 £2-45 | MC14000CP 19 *LP11B! RF-IF £3.94
P MC14035CP £1.34
N7402  I14p N7460  18p N7415) £1-44 | MCI4001CP 19p MC14038CP £1.70 | -bol 1833 Srerep Preame Module 432
N7403 18 N7470 36 N74 68 = 0 LPI184/2 Very low distortion pre-amp stereo £7:18
p P 153 p | MCI4002CP 19D MC14040CP £1-21 | *LP1185 FM IF Amplifier £5.56
N7404  18p N7472  24p N74154 £1-44 | MCI4006CP £1-45 M) 4042CP g1.14 | “LP1186 FM Tuner Module £6.88
N7405 20p N7473 36p N74155  72p | MCI4007CP 19D MC14046CP £1-67 *LP1400 Stereo Decoder Module £7.22
N7406 4lp N7474 30p N74156 72 MCI14008CP £1.54 Data and suggested circuits available prive 5p per Module.
P MCI4049CP 53
N7407  4lp N7475  54p N74157 68p | MCI4009CP  91p \&)4050CP 53"
N7408  4lp N7476  37p N74158 68p | MCI4010CP  91p Ciqo71cp 190 | MONSANTOLEDS AND DISPLAYS—THE FINEST IN THE WORLD
N7409  20p N7480  50p N74160 99p | MCI4011CP  19p P ] 03 seven segment displays
N7AI0 155 N7483  9%p N74161 99 | MCIOIZCP 196 mc)ionicr Siom | Eoik7i MANS! MANSL S
4 P MCI4081CP 19p | MAN7I MANSI MANBS) common anode R.H. decimal £1-34
N74t1 2lp  N7485 £117  N74162  99p | MCI4013CP  53p MAN72 MANS52 MANB2 common anode L.H. decimal £1-34
N7413  29p N7486  32p N74163 99p | MCI4014CP £1.42 \ee)aenq oo MAN73 MANS3 MANB3 common anode overflow ( + |} £1-34
N7414 45p  N7490 63p N74164 £1-26 | MCI14015CP £1.17 series MAN74 MANS54 MANB4 common cathode R.H. decimal £1-34
N7416 27p  N749I 90p N74165 £1-26 | MCI14016CP  53p MCI4510CP £1:26
N7417  27p N7492  63p N74l66 £1-26 | MCI4017CP £1.13 MCI451ICP £1.95 | LEDS .
N7420  [5p N7493  48p N74170 £1-80 | MCI14021CP £1-17 MC14528CP 87p | TIL209 type case, high intensity
N7421  2ip N7494  90p N74174 £1.13 | MC14022CP £1.54 MC14543CP £2.00 | MY30748 red (kD WLl o 14
ﬁ;ﬁg ﬁ" N7495 ,1%'; N74175 81p | MCI4023CP  19p MCI4536CP £2:90 Laree 2 D °
P N7496 £L- N74180 90p | MCI4024CP £1.14 MC14553CP £4.07
N7432  23p N74100 £1.35 N74i81 £3.24 | MC14025CP  19p MCI4558CP £1.79 | YOLTAGE LIRS
N7433  27p N74107 32p N74i82  90p | MCI4027CP  78p MCI4585CP £1-46 | MCIT15CP2 pos. or neg.2-37V 150mA d.c 49
N7437  27p N74109 54p N74190 £1-44 MC1461G  positive 0-40V 500mA d.c. ey
N7440  I18p N74116 £1-35 N74191 £1.44 COMPLETE LIST Motorola Fixed
N7442 70p N7412i 36p N74192 £1:44 | . MC7805CP 5V positive £1:28 MC7905CP 5V negative £1-80
N7443  £1-35 N74122 50p N74193 £1.44 AVAILABLE ON MC7812CP 12V positive £1:28 MC7912CP |2V negative £]:80
Nwd 38 N7an w0 N7l fak | mMCiaso0 SERIES. | Forelactlaventivi il NERICH Y e e
N7445 £1-35 N74125 43p N74195 90p : MC7824CP 24V zosixiveu-m MC7924CP 24V ne:axive £1-80
mng 2:::; :m%g :gp :;4:93 £1-98 SEND S.A.E. MUM309K 5V positive TO-3 can £1-73
. p 4199 £1.80 D= -
N7448 €135 N7ais2 4Se  N7a22l 90p TRIACS LR LR
45 8p N74145 90p N74279 72 MAC92-2 60V 0-8A, 29p  Transistors
N745|  18p N74147 £1-44 N74298 £1.28 NOTE — NEW MACo2-6 “400v 0 8A,  MITSH) (e
P % .
LINEA ADDRESS FR M %ssosg 60V 4A, 59p. .rotorola Plastic
R ICs o 6073 400V 4A, 74p. ransistors
) MJE340 45p
SIGNETICS SCR MET T
S MIE37! 74
LM30J AV Ext. . 1 lifi °
LolaY € coms coeraionaamatiier 200 | NOV. 24th, 1975 | swocesvoenze s, 5
ngslrggvv%::’l ::‘r:ﬁr-l:rperanonal amplifier “qgg MCR107-6 400V-4A, 47p. MJE3055 65p
-sgg;gb »fl\_ydio power driver €1-17 | MULLARD
ime 4.
NES56A Dual 555 (4 pin ,‘;‘; CONSUMER ICs TRANSISTORS, DIODES, ETC.
NES6!B Phase locked loop with A.M, demod. £2.70 | *TAA350A £1-96
NE5628B Phase locked loop with V.C.O. £2.70 | *TAASS0 60p | 2ACI76) BAI63 78p °BC237B I2p *BC350A I12p *BDI40 45p
NE566V Phase locked loop function gen. £1.50 | TAAST0 £2.19 ) 128 6lp BAIB2 18p *BC238 9p "BC350B 13p BDI42 56p
*PA239A Dual low noise stero pre-amp 95p TAA630 £€3.80 | 2ADI161/ BAVIO  9p *=BC218A 10p *BC3SIA Ilp BD|44 £1.32
WAT4ICV Op. amp. 425 | “TAA700 €4.03 | 162 93p BAWG62 Bp +BC238B 10p *BC35IB i3p *BDIS7 46p
1#tAT47CA Dual op. amp. 90p | *TADIOD £1.35 | AALIS 9p BAWG3 35p <=BC238C I3p *BC352 Ilp *BDIS%® 52p
Ay T ) P s R e
. . p B *8 B p *BC3S I *BDI
MOTOROLA A €284 | 25136 195 *BBI0SB 20p *BC2I9C 13p +BC3SAL i0p +BDI66 46p
MC1303L Dual stereo pre-amp €147 | +TBA300Q 831 Aciz7 18p BBI0SG i9p BC261  12p +BC388 18p °BDI67 48p
*MC1306P 1W audio amp 64p | +TBASIO 323l ACI28 13p BCI07 11p BC26IA 15p BC445 99p BDI7S 46p
MC1304P F.M. multiplex stereo demodulator  £1-12 | «TRAS|0Q £2.35 | ACIS3 Bp BCIO7A 13p BC26BA tip BC446 1Sp BDI76 50p
*MCI30IP Stereo demodulator £1-92 § «TBAS20 £2.99 | AC175k 30p BCIO78 {3p *BC307 |Ilp BC447 15p BDI77 54p
MC13I2Py (€194 | -TBAS200 308 | ACI76 18p BCIO8 13p *BC307A I2p BC448 15p BDI7B  58p
*MCI314P  Quadrophonic decoder kit £3-31 *TBAS530 £2.53 ACH76/181 BCI08A 1(3p °BC3078 (Jp BC449 16p BDI79 60p
*MCI315P ) 1 €3.59 | «1eA3300 162 18p BCI08B 13p *BC308 (0p BC485 (5p BDI&0  66p
*MC1330P’Low level video detector 67p | *TBAS40 £2.85 | ACI87/188/  BCI09  I5p °*BC308A Ilp BC486 (5p BDIBI £1.04
MC 1496G Double balanced mixer 77p | ~TBAS400Q £2.97 | O 65p BCIO9B (7p *BC308B I2p BC487 (5p BDIB2 £1.14
MFC6040 Electronic attenuator 770 | «TBAS50 €arq | Acies 300 BCI09C (8p ;8C309 1o BC488 7o BDI83 £123
«TBAS50 €423 P 10p *BC3098B I4p BC489 17p BDIBS Sdp
G.L.M. CONSUMER CIRCUITS -TeAse0C coia | ASTI0 180 BCLS 1f0 IBCilee 135 BCx3s lsh BDIBY &ip
AY—5-1224 12,24 hour digital clock circuit €425 | JTBAZE0CQ €43 | 2E000 8% BCI3IC 15p <BC3I9 (4p BCX47 175 BDI8S  74p
AY-5-3510 3} digit DVM circuit €610 | LTBAS70 €138 | 5140 31p BCI36 20p <BC3208 16p BCX48 I8p BDI9%0 79p
*AY-1-0212 Master tone generator £5.55 | “TBAST0Q €147 | W5i49 45p BCI37 20p +BC321 I(4p BCY2l 61p BDI95  Sép
*AY_I-5051 4 stage divider £i-20 | JBAGT3 €219 | " Dis2 36p *BCI47 10p +BC322 I6p BCYS8 (8p BDI98  68p
*AY-1-6721/5 § stage divider £1.30 | ;TBA30 €223 L F\% 15p *BCI48  8p *BC327 (5p BCY39 120p BDI99 75p
*AY-1-6721/6 6 scage divider £1.45 | [TBALSOQ 235 | AFiis  22p +BCi488 I12p <BC328 15p BCY70 24p BD200 83p
AY-|-50_5Q7 stage divider £1-75 *TBA700Q £1.96 AFIt6 199 *BCIl49 8p *BC337 (Sp BCY7I 28p BD20I £1:60
C550 8 digit calculator chip £6-50 *TBA720AQ £1.23 AFI}7 I18p BCIS53 flp *BC338 12p BCY72 121p BD203 £1:60
C500 8 digit calculator chip £3-25 “TBA750 £1.23 ﬁ:!l? 60p :BC|57 12p BC347 1ip BDIt5 34p BD206 87p
SIGNETICS MEMORIES ;T8A7S0Q an | A3 198 BEIN 15 808 110 Tpile sop DI0s se
NB25068B 256 bit bipolar RAM easo | L{8R3%00 £3681aF126 220 BCI70 150 BC347L 10p tBDI3l 40p BD232 £1.00
2602B MOS 1024 bit static RAM £3-00 . X AFI139 3lp BCiI778 19p BC348 10p +<BDI32 40p BD233 45p
TBA990Q €377 | AF239  40p BCI78 18p BC348A f(lp *BDI33 49p BD234 7lp
LG (5 TERlGoC cisd|saler e BCIS, Mo BCaed IS 0L 10 Boak i
ZN1040E Uni ( . i . X P 10p C34 10p BDI36 35p BD236 55p
N | avenzadcouncuicRaloviess 12,000 lancA270 €409 | gais4 8p BC214K 10p BC3498 10p *BDI37 36p BD237 B4p
cct €299 | *TCA270 £4.19
AT e Sl T || A £19]Ba1ss  9p -BC237 1lp BCI4SL 9o :BDI3E 38p BD2IB  96p
Data and circuits on ZA414 5o | “TCAs20 £276 1 BAIS6  9p °*BC237A 12p °*BC3S0 (Ip *BDI3S 4lp BD3II 9%

Dept. P.E., Wellington Road

SCS components Longen Coiney ©

Postal orders only-—no callers

Terms of Business Cash with order PRICES EXCLUSIVE OF V.A.T. WHICH MUST
BE ADDED AS SHOWN BELOW

Postage 30p U.K. £1 Overseas V.A.T. 8% except where marked thus * these items 25%
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(less lamps)
g.c. FiTTING  ES:
£9.55 (each)

600 WATTS PER CHANNEL
Connects to your |0udspeak.er or T e A |
loudspeaker socket, The }1n_|t can yp 4
be connected t0 your existing A ,,
spotlight fittings or to our type

or B fittings.
n° % £S. FITTING
S £2.12 (each)

including channel output PIUGS - e eea mep T | AMPS
and mains input socket. Red, pink, yellow, green,
mm—— ros1 & PACKING piue, clear. {8 4- 18 each

ited Kingdom onty) Only B.C. or

(less lamp)

B.C. FITTING
£1.95 (each)

?’ \ {each)
(1) H P A E.S.
R FITTING
Q’ £1.26
{each)

Length 147 inches

£10.35 (each)

e B 3BINKUNT

(ess lamps) FITTING
£6.90

Typ

FITTING . k12 LIGHT
Twin Bat i

"

(less lamps)
g.C. FITTING

£15.60 {each) .
ustrated leatiet 8

PLIES

E.S. Fitting BTN A R E SBukNLEY.LANCS-
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! INDUSTRIAL PRICES FOR THE HOBBYIST
ALL 'BIG NAME' BRANDED GOODS
SAME DAY SERVICE
MONEY BACK GUARANTEE
IyC’s £ {3
CD4015AE 0.70| CD4043AE 0.69
£ | CD4016AE 0.37] CD4044AE 0.62
CA3028A 0.64] CDA017AE 0.70] CDA0ASAE 0.93
CA3035 1.01| CD4018AE 0.70 | CDA04BAE 0.88
CA3046 0.57| CD4019AE 0.37| CDA04TAE 0.60
CA3048 1.04| CD4020AE 0.74 | CDA0ABAE 0.37
CA3052 1.00| CD4021AE 0.70 | CDA049AE 0.37
CA3089E 1.06] CD4022AE 0.65 | CD4050AE 0.37
CA3090Q 0.73]| CD4023AE 0.14| LOOST1 147
CD4000AE 0.14| CD4024AE 0.50 | LO36T1 147
CD4001AE 0.14| CD4025AE 0.14 | LM3091C 1.25
CDA4006AE 0.80| CD4026AE 1.14 | TAA621 1.76
CD400SAE 0.37| CD4027AE 0.37 | TAA6618 1.14
CD4010AE 0.37] CD4028AE 0.60| TBA651 1.03
CD4011AE 0.14| CD4029AE 0.75 | TBABOO 0.89
CD4012AE 0.14| CD4030AE 0.37 | TBAB10 1.00
CD4013AE 0.37| CD4037AE 0.63| TBAB20 0.60
CD4014AE 0.70] CD4041AE 0.56 | 741c(Minidip)  0.18
TRANSISTORS £ v
2N4036 0.43) 40636 0.91
£ | 2N4037 0.35] 40673 0.46
2N696 0.15| 2N5296 0.30| BC107 0.06
2N706 0.10| 3N128 0.61| BC108 0.06
2N1T711 0.18| 3N140 0.76| BC109 0.06
2N2102 0.56] 3N141 0.68| BC237 0.05
2N2369 0.10| 40360 0.33( BCY70 0.09
2N2905 0.27| 40361 0.31} BCYT 0.18
2N3053 0.14| 40362 0.33| BCY72 0.09
2N3054 0.30| 40406 0.31 | BFX29 0.26
2N3055 0.35] 40407 0.28| BFX30 0.29
2N3440 0.24{ 40408 0.41 | BFX84 o1
2N3442 1.32| 40409 0.43| BEX85 0.26
2N3702 0.12| 40410 0.43 | BFX88 0.22
2N3703 0.12| 40411 1.82 BFYS50 0.18
2N3704 0.165] 40594 0.59 | BFY51 0.17
2N3706 0.14] 40595 0.69 | BFY52 0.18
2N3708 0.12 QC35 0.35
DIODES/ZENERS £ £
iN4005/6/7 0.04| BZYB8 400mW.
IN/4001/2/3/4 0.03| IN4148 0.15{ All voltages 0.06
0A47 0.05
Terms: C.W.0. Add 10p P/P 8%, VAT Cos/Mos
25%, VAT OTHER
Send SAE for comprehensive Cos/Mos List.
ROWNSGEM LTD.
Rosebank Parade, Plough Road. Yateley, Camberley, Surrey.
Phone No. 0252 871388
THE PROFFESSIONAL ORGANISATION FOR THE 'HOBBYIST

SALE BY AUCTION

By Order of the Receiver and Manager, W. G. Mackey Esq.,
Re R.S.D. Systems Limited.

PUBLIC ADDRESS
AND STAGE EQUIPMENT

including: Speaker and Amplifier Cabinets, Speakers and
Speakers Iin Cabinets; 14 Acoustic, H.H. Yamaha and other
Amplifiers; Yamaha YH S100 Horn Unit; Yamaha Bass
Stack: 16 AKG and other Microphones; Hayman Drum Kit;
Vox Electric Piano; 13 Hayman, Jedson, Yamaha and other
Guitars; 3 Wurlitzer Model 200 Professional Portable Elec-
tronic Pianes. A 30 Channel Mixer Console. Guitar cases,
drum skins, spot lights.

COMPONENT STOCK

Including capacitors, jack plugs and sockets, resistors, etc.,
which

FRANK G. BOWEN LIMITED

(established 1824)

Will include in their Sale by Auction on Thursday, November
27th, 1975, at 2 p.m. precisely at their Salerooms at:

15 Greek Street, London W1

ON VIEW DAY PRIOR AND MORNING OF SALE
Catalogues 15p from the Auctioneers. 01-437 3244/5
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other half cycle DI is reverse biased, since the cur-
rent through R2 is now flowing in the opposite
direction. and consequently R2 is now included in
the total value of resistance effectively present.
Accordingly, the length of time of each alternate
half cycle of oscillation is different, and alteration
of VRI1 affects both the total time of one period and
the ratio of on to off times.

ZERO CROSSOVER

It is when the outputs of both oscillators are high
that the remainder of the circuit comes into opera-
tion. The resistor chain consisting of R4, R5 and
VR2 is across the mains supply. Whenever the volt-
age at the lower end of R4 is more positive than
the neutral line by about 0-7 volt, TR1 base-emitter
junction is forward biased and so TR becomes con-
ductive. Similarly, when the lower end of R4 is more
negative than the neutral line by about 0-7 volt,
TR2 becomes conductive. While either TR1 or TR2
conduct for most of the time. neither does so when-
ever line and neutral voltages are almost equal.
Such a situation occurs only close to zero crossing
of the mains supply and the effect is to switch TR3
to its non-conducting state during that time. At
times far removed from zero crossing. with either
TR! or TR2 conducting, TR3 rapidly switches to its
conducting state also. Thus a train of pulses appears
at TR3 collector. each pulse starting just before the
mains zero crossing and ending just after. The
actual width of each pulse is determined by the set-
ting of VR2, which varies the proportion of mains
voltage actually applied to TR1 and TR2.

TRIAC DRIVER

Since the pulses present at TR3 collector are not
of the desired polarity and are also at too high an
impedance, a further stage of amplification, TR4 is
included. Whenever TR4 is switched to its low
impedance state by a pulse from TR3. the effect is to
inject a current pulse into the triac gate at a time
close to mains zero crossing, so causing it to
conduct.

The triac. once conducting, continues to do so
until the end of the mains half cycle. If a further
pulse is present at its gate at next zero crossing, then
it continues to conduct for the next half cycle. and
so on. If no such pulse occurs, then triac conduction
ceases. Note that both start and finish of triac con-
duction, and hence of load current flowing, always
take place very close to mains zero crossing, so that
by using the circuit described here. interference to
radio and TV is eliminated.

Should the output of either oscillator be low
at any particular zero crossing. then the correspond-
ing diode in the anp gate, D2 or D3, will conduct,
so preventing the operation of the zero crossing
detector. Thus both oscillator outputs need to be
high for the triac to switch on.

The transistors specified for TR1 and TR2 are a
high gain type to ensure that, despite the low level
of base-emitter current provided by the large value
resistor R4, sufficient collector current flows into the
base of TR3 to ensure reliable circuit operation.

Resistor R4 is quoted as being of 4 watt rating;
such a power rating is required, not because that
level of dissipation is present. but because "the
greatest voltage it is possible to apply to lower
power resistors is less than the voltage present here.
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Resistor R11

merely serves to provide a con-
tinuous d.c. path between gate and the appropriate
main terminal of the triac and serves no other part
in circuit operation.

PROVIDING A SUPPLY

The inherent low power consumption of (Mos
i.c.s is used to advantage in the design of the flasher.
Since we are faced with the problem of providing
low voltage supplies in an item of mains driven
equipment, two alternatives are available.

Firstly, a transformer could be used. Now. the
total current consumption of all the circuitry present
is only 3mA. A suitable transformer would in fact
probably have a S0mA secondary and would be
almost as large as, and far heavier than, the
remainder of the components employed. The alterna-
tive of a series résistive dropper is attractive.
especially since one side of the output is necessarily
connected to one side of the mains in any case. It
is this second method that is used here. The total
power wasted in the series dropper RI12 is about

4 watt. (It is difficult to measure or calculate this
accurately due to the very distorted waveforms
present.) -

It is not only the use of cMos that contributes to
the low power dissipation, for the employment of
pulses to gate on the triac in place of wasteful d.c.
reduces the power consumption at that point to
about 10 per cent of what it might otherwise have
been.

SMOOTHING

Very simple supply rail smoothing is all that is
required, and due to the large contribution made to
the relevant time constant by R12 being so large,
C3 is correspondingly smaller than usual. The hum
level is about 80mV but this is of little importance,
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Fig. 4. Circuit board assembly and peripheral wiring

The values of the capacitors and resistors used in
the oscillators gave. in the prototype. about 35
flashes in 30 seconds. with the exact rate depending
on the setting of VRI. However. it should be
remembered that the tolerance on the value of
electrolytic capacitors is very large and consequently
it may be that such u rate of flashing will not be
repeated in units made elsewhere. Further. readers
may care to alter the flush rate to suit individual
requirements and for this it is suggested that a little
experimenting be undertaken.

The triac called for is 1-6A rating. Since the
switching on of cold lamps causes heavy surge cur-
rents to flow. loads of no greater than, say. 0-3A
should be employed. This corresponds to about 70
watts—ample for normal Christmas tree lights which
are usually of 26 watts to 40 watts rating. If greater
loads are to be controlled, then a triac of greater
current handling capacity will have to be used. The
circuit has been tested with 6A triacs and found
to be capable of supplying sufficient gate current to
switch them on. although in one case R10 needed
to be reduced to zero ohms.

It is unlikely that a heat sink will be required
with larger triacs (none is needed in the present
design). since it is greater surge rating that is then
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obtained. and because current is passed to the load
only for about half the time. so reducing the aver-
age dissipation.

SAFETY FIRST

Practical construction is quite straightforward, but
there are a number of points to be borne in mind,
of which the question of safety deserves to be dealt
with first.

One side of the mains is connected to the nega-
tive rail of the circuit, and to reduce the chance of
breakdown of the insulation between that rail and
the metal box housing the unit, the side of the
mains so connected should be the neutral. At all
times bear in mind that there is a direct connection
to the mains, and remember to take the appropriate
precautions. that is: withdraw the unit's mains piug
before undertaking any modifications or adjustment.

CONSTRUCTION

The unit is constructed in a die-cast box. measuring
43in X 24in X l}in: this provides good protection
to enable the unit to withstand knocks without
damage. and also prevents accidental contact with
the internal parts-——an important safety point.
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COMPONENTS . . .

Resistors
R1 150k €2 R5 1kQ R9 682
R2 150k R6 22kQ2 R10* see text
R3 15k Q2 R7 4:-TkQ2 R11  3:3kQ
R4 . 560kQ 1W R8 3-3kQ2 R12  33kQ

All 5% LW, except where otherwise stated

Capacitors
C1 47uF 16V elect.
C2 2:2uF 16V elect.
C3 220uF 16V elect.

Semiconductors
IC1 CD4011
TR1, TR2 2N2484
TR3, TR4 BCYT1
CSR1 NAS 0164X (400V 1-6A)

D1, D2, D3 1N914
D4 1N4007

Potentiometers
VR1 500k 0-1 watt pre-set
VR2 25k 0-1 watt pre-set

Miscellaneous
Die-cast box, 44in x 24in ¥ 1zin
Tag strips
Veroboard, 0-1in pitch
Dual in line i.c. socket, 14-way

All the components contained within the dotted
line in Fig. 3 are built on a piece of 0-lin pitch
Veroboard, 34in X 1Zin. A 14 pin dual-in-line i.c.
holder is employed to carry the cMmos circuit, .so
that the latter can be kept safely until required. The
Veroboard is secured to the box lid by means of

two screws: these are fastened to the lid by nylon

nuts, which thereby provide insulation. The screws
are of such a length that sufficient thread remains
for the board' to be retained by two further nuts.
Before placing the Veroboard in position, a piece of
similarly shaped thick card with two appropriately
placed holes is slipped over the screws to ensure that
lnolhing of the board’s copper side touches the box
id.

Connections are made from the Veroboard to the
remainder of the circuitry via the correct size Vero-
pins inserted from the copper side. Two well insu-
lated tag strips are fitted to the bottom of the box
and mounted on them are all the components sub-
jected to high voltages, i.e. the triac and its gate
resistors R10 and R1!1, power supply rectifier D4,
smoothing capacitor C3 together with resistors R12
and R4.

FINAL CHECKS

With all the components except R10 assembled
and with the i.c. still not yet inserted, carry out a
final visual check that the box is firmly earthed and

that nothing else is in electrical contact with it. Fit

the lowest rating of fuse available in the mains plug,
and connect a 25 watt mains lamp as a load. This
is preferable to a string of typical tree lights at this
stage due to the tendency of such an array of going
open circuit at inconvenient times. With VRI and
VR2 at mid-travel, switch on. Monitor the d.c. volt-
age present at C3 positive terminal. It should be
about 13V positive with respect to mains neutral,
and any large departure should be investigated and
corrected before proceeding further.

Next, fit a low value resistor temporarily for R10:

Practical Electronics  December 1975

a value of 33 ohm or 47 ohm will probably be suit-
able. The voltage at C3 will this time rise to about
7V and the lamp load should come on after a few
seconds (the delay is due to the time taken for C3
to charge to its working voltage). If it does not, or
flickers rapidly (actually at 50Hz) then the pulses
from the zero crossing detector are of insufficient
time duration to cause the triac to conduct its mini-
mum holding current before the pulse ceases. the:
cure is adjustment of VR2 until a position is found
where the lamp is on at full brilliance.

Exceptionally, adjustment of VR2 may not bring
this about. The reason is insufficient current drive
to the gate of the particular triac used, in which
case a wire link in place of R10 should introduce
a cure. It is emphasised that such a step is unlikely:
out of five triacs tried by the author, only one was
of such a low sensitivity and then only when in a
cold 'room. It was persuaded to function as desired
by making R10 a short circuit.

HANDLING CMOS '

Now comes the time to fit the cmos i.c.

A great deal has been written about the need for
elaborate precautions when handling these devices.
However. do you remember the tales we were told
about always using heat sinks when soldering tran-
sistors? How about that advice to keep the leads of
fe.t.s. shorted together until wired in? The author
started off with cmos by following the advice on
handling given by the makers—and finished up by
ignoring most of them. Nevertheless, | strongly sug-
gest that constructors follow the advice below and
take chances at their own risk :

1. Before removing any cMos device from its
protective foam, earth yourself to discharge any
static built up on the body. Touching a good
earth is probably sufficient although an earthed
wire permanently connected to a finger ring or
metal watch strap is better.

2. Make circuit changes with the device re-
moved: use a socket (as in the present design)
to assist with this.

3. Insert the i.c. with all power off.

4. Use an earthed soldering iron.

5. Do not permit unused inputs to float. In
‘the present case, both inputs of each of the
four gates are tied together as a pair.

So, fit the i.c. and then switch on. After the usual
few seconds delay to allow C3 to charge, lamp flash-
ing will start and settle down to a rate determined
by the actual values of the timing capacitors and the
setting of VRI. If all is well. replace the 25 watt
lamp with the actual load it is required to run.
Try a larger value resistor for R10 and choose the
largest convenient value that gives reliable operation:
this selection of R10 ensures that the triac gate is
not overdriven, so giving long term reliable circuit
operation.

The rate of flashing, its randomness and on-off
ratio can all be varied at will by selection of the
values of timing components in the two oscillators
and of course by variation of the setting of VRI.
Increasing the capacity of C1 and C2 will give an
overall slower flash rate. while alteration of the
values of R1, R2 and R3 will vary the on-off ratio
and the degree of randomness to a wide extent.

As the unit is small and dissipates so little waste
heat, it can be stowed unobtrusively almost any-
where. Y
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FOR ECONOMY MOTORING eyp.nacey

T() complete this series of articles, the design
and construction of circuits required for strobo-
scopic testing of the ignition timing will be described.
followed by some notes on the instrument in use.

IGNITION TIMING LIGHT

The timing of the ignition on a car engine is set
in relation to the top dead centre position of No. |
piston, and timing marks are usually put onto a
visible part of the main crankshaft and engine. to
indicate the correct position of the crankshaft when
No. | spark plug fires. One murk will be on a part
of the rotating crankshaft assembly, usually the
fan belt pulley. and another mark on the main body
of the engine. When the two marks coincide the
distributor contacts should open. This adjustment
may be carried out by turning the engine by hand
and rotating the distributor so that the contacts are
just opening.

By using a stroboscopic flash fired from the spark
applied to No. | cylinder. the timing marks of the
engine are illuminated by the flash ut the instant of
firtng and the motion 1s visually frozen. By this
means the ignition timing and automatic advance
may be checked under dynamic conditions. A high
intensity Xenon strobe tube is used to produce a
flash bright enough for use in daylight. However.
the timing marks will be seen more easily if they
are painted white. A word of warning: the ignition
timing marks are usually in the vicinity of the fan.
which will be rotating at a high speed and capable
of causing serious injury or damage. The strobe
light may make the fan appear stationary. so take
great care to keep hand. leuds. etc. well clear of the
fan and pulley.
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CIRCUIT DESCRIPTION

The strobe tube requires several hundred volts
ionisation potential and a large positive pulse of
several kilovolts on the trigger electrode to initiate
ionisation. Once fired, the gas will only be extin-
guished when the ionisation volts fall to zero.

The 600 volt supply is produced by a Class C
oscillator circuit. The oscillator uses a 2N3055
transistor with peak o peak rectification of the trans-
former secondary pulses. During the period between
flashes. Ci1 charges to the full 600 volts, and dis-
charges through the strobe tube when ionisation
occurs. Series resistor R24 prevents ionisation being
maintained after the initial discharge of Cl1. R2S5
provides a discharge path for C11 when the analyser
1s switched off (Fig. 3.1).

The high voltage trigger pulse is provided by a
circuit comprising voltage step up coil T3, capacitor
C12, resistor R27, and a silicon controlled rectifier
CSR1. CSRI is fired from No. | spark plug via a
ferroxcube ring coupling unit.

On firing the s.c.r. discharges C12 through the low
voltage section of T3. The pulse produced is stepped
up to a sufficiently high voltage to trigger the strobe
tube. Zener diode D12 limits the anode voltage
applied to CSR1 to 150 volts.

(Note that in Fig. 2.1, T2 should be T3.)

TUBE HOUSING

The strobe tube with its triggering coil. connected
to a 3ft lead, is mounted in a 12 inch length of
3in diameter Paxolin tube. This assembly can be
conveniently held by hand. or clamped in the best
position for illuminating the timing marks. Two
small slots 4in wide X }in deep are cut in one end
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Fig. 3.1. Ignition Timing circuit. For connections see Fig. 1.2

ot the tube. diametrically opposite, into which the
two outer connections of the strobe tube will fit.
The lead and coil are pushed into the Paxolin tube
from the slotted end until the strobe tube rests in
the two slots. It can then be fixed in position with
Araldite or wax.

Finally, use a small plastic cup or shroud about
lin diameter by 2in long. cut a 4in diameter hole
in the bottom, fit this into position to form a hood
over the strobe tube. Connect the other end of the
three core lead to the three pin socket which mates
with the strobe plug on the front panel. The pin
connections for the socket are shown in Fig, 1.2,

TRIGGER PICK-UP COIL

The trigger pulse for the strobe tube is picked up
through a coil on a lin ferroxcube ring inductively
coupled to the No. | spark plug lead. The coil is
made by winding about 10 turns of 7/-0076 wire
round the ferroxcube core, and fastening the two
leads together with adhesive tape.

About 7ft of wire is used, and the ten turns

made about the centre. The remaining wire can
then be twisted together to give about 3ft of
connecting lead to the trigger sockets on the instru-
ment front panel. Solder two banana plugs to the
ends of the leads.

BOARD ASSEMBLY

The layout of components is shown in Fig. 3.2.
The board is a piece of Veroboard with 0-2in pitch
track, measuring 6-4in by 3-4in. It is bolted to' one
side of the oscillator transformer. Since this makes
the bottom fixing holes of the transformer rather
inaccessible, the board is mounted on four 4in long
4BA tapped spacers, fixed with }in screws from each
end. The holes in the transformer frame are slotted.
To position the spacers correctly, first bolt them to
the four 4BA fixing holes in the centre of the board.
Next fix to the transformer frame, tighten the bolts
on the transformer side. and remove the board leav-
ing the spacers on the transformer. The transformer
can then be bolted in position -on the chassis and the
printed board replaced.

S prgp————

Fig. 3.2. Board B component assembly. For external connections see Fig. 1.2
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Positioning of boards on chassis

WIRING IN

The transformer connections to the board should
now be made, to the colour coding shown on the
circuit diagram., The brown lead is not used and
should be taped up and tucked out of the way. The
2N3055 power transistor is mounted on its heat sink
bolted to the rear top flange of the transformer
frame. Two 4BA clearance holes must be drilled in
the heat sink to line up with the holes on the trans-
former.

When bolting the transistor to the heat sink, the
mica washer and bushes must be used to insulate the
transistor case (collector) from the heat sink. Check
that there are no burrs which might puncture the
mica washer and cause a short circuit. Place a 6BA
solder tag under one of the transistor fixing bolts
for making connection to the collector. When fixed
in_position, the transistor connections to the appro-
priate points on the printed circuit board should be
made. 1t now only remains to make the connections
to the sockets on the front panel and to the 12 volt
unregulated supply, after S3.

Jesvovz
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TESTING

The strobe circuit may be tested on the bench.
Connect the instrument to the mains and switch the
function switch to “Strobe™. If the oscillator is run-
ning, a high pitched whistle will probably be heard
from the region of the transformer. A check can
be made with a high voltage meter at R24 or pin
B,. where a reading of about 650 volts should be

obtained. To check the triggering, connect a 0-0I
microfarad capacitor between CSR1 trigger electrode
and +12 volts, using a clip lead in the socket con-
nected to B,. The strobe tube should flash each time
the capacitor is touched onto the + 12 volt supply.

USING THE ENGINE ANALYSER

The analyser can be supplied from the 240 volt
mains or. for engine tuning, from the 12 volt car
battery (but not from a 6 volt battery). Be careful
not to connect the battery to the “Battery™ sockets
the wrong way round as this will damage a transistor
in the 10 volt regulator circuit.

The Paxolin tube which carries the strobe lamp LP2
also contains the triggering transformer. This can be
bought with the lamp. It should be connected to the
Xenon tube and all wires sleeved

Practical Electronics December 1975



’mo—ﬁfo }0
1
b ] i

/1y
Ry Ny, ,@ém

15

25 VOLTS

///

;500 RPM.
S AMPS

0 OHMS

Fig. 3.3. Exact size meter sealing. This can be cut out and stuck down

To use the battery charge facility, connect the
battery terminals to the ‘‘Battery”™ sockets, set
the function switch to ‘“Battery Charge™ and connect
the instrument to the mains. The meter will indicate
the charging current which can be switched for 2 or
4A with the “High/Low™ switch. If the battery is
known to be flat, start in the “Low™ position to avoid
excessive current on switching, on, which may blow
_the SA fuse.

For use as a voltmeter, no power is required. The
leads should be used in the meter sockets, with the
function switch set on d.c. volts.

CONTINUITY AND RESISTANCE CHECKS

In this application power is required either from
mains or a 12 volt battery., When carrying out
checks on a car wiring, it is essential that the battery
be disconnected from the car. This is necessary
because the car wiring may be live at 12 volts and
would cause errors in reading or even a short-circuit
of the battery., with spectacular though undesirable
results. The leads for ohmmeter use are plugged
into the meter sockets.

Before commencing tests. set the meter to read
zero ohms with the leads shorted together, by
adjusting the *'Set Ohms™ control.

DWELL AND TACHOMETER
MEASUREMENT

For making measurements of dwell angle and
r.p.m., the following connections are made. Con-
nect the E terminal to the car chassis and c.b.
socket to the c.b. terminal on the car ignition coil.
If the circuits are to be supplied from the 12 volt car
battery. this should be connected to the battery
sockets. Set the “Earth™ switch to whichever ter-
minal of the battery is connected to car chassis.
With the function switch set to “Dwell”, start up
the engine. The meter will indicate, on the percen-
tage dwell scale. the proportion of the ignition cycle
for which the contacts are closed.

For dwell measurement it “is not essential to have
the number of cylinders selected but it should not
be set to a number less than that for the engine
under test. For checking revolutions per minute, the
“No. of Cylinders™ switch must be set to the correct
number. When the function switch is turned to
“Tach™ position the meter will indicate engine speed
on the rev/min scale.
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IGNITION TIMING CHECK

Here we must repeat the warning that this test
involves holding the, strobe lamp in the vicinity of
the fast rotating fan blades and great care must be
taken to keep well clear of them or a nasty accident
might occur. The timing marks will be much more
easily seen if they are marked with a dab of white
paint-or chalk. The equipment is set up for the test
as follows.

Remove the lead from No. | spark plug. pass it
through the ferroxcube ring of the trigger coil. and
reconnect it to the plug. Connect the trigger coil to
its sockets on the front panel. Plug the strobe lamp
dssembly into the front panel. If adjustment of the
timing is to be carried out. slacken off the distribu-
tor clamping bolt, but leave the distributor approxi-
mately correctly set, otherwise the engine will not
run. It will be necessary to monitor engine speed
while setting the ignition timing as the automatic
advance comes into action above about 1,000 r.p.m.

ADJUSTING THE DISTRIBUTOR

Start the engine and carefully hold the strobe head
s0 as to illuminate the timing marks. If convenient
it might be easier to tie the lamp in position before
starting the engine. Run the engine at the speed
specified in the car manual for ignition timing,
usually 500-600 r.p.m. The moving timing mark
should appear stationary in the light of the strobe
tube, and rotating the distributor body will alter its
position relative to the fixed mark. Adijust the dis-
tributor until the two marks coincide. When the
engine is speeded up. the mark on the pulley will
move anticlockwise to a more advanced spark posi-
tion, indicating the proper functioning of the auto-
matic advance mechanism. Switch off the engine
and tighten the distributor clamp. I[f triggering is
uncertain or irregular, reverse the trigger coil on
No. | spark plug fead.

CAPACITOR CHECK

It sometimes happens that the 0.22 microfarad
capacitor connected across the points in the distribu-
tor goes faulty. causing poor running and bad con-
tact wear. By closing the switch above the c.b.
socket on the instrument, an extra 0.22 microfarad
capacitor will be connected across the contacts. If
this resuits in better running, the distributor capaci-
tor should be suspected.
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by K. Lenton-Smith

TO a mathematician, electronics
might appear to be an excellent
application. In many branches of
electronics, this assumption would
be justified, but Electronic Music is
(among others) certainly an excep-
tion. In this case there are subjective
considerations that come into play
and, however theoretically perfect the
circuitry may be, criticial faculties
may reject the end product.

The eye may accept a monochrome
photograph of a London bus as
correct, but a colour print where the
red deviates in the slightest will be
found lacking: combining technical
and aesthetic aspects is often a
problem as the beholder (or listener)
becomes more acutely aware. Worse
still, he may not like either the
composition or its execution—in the
pictorial or musical sense!

IDYLLIC SOUND

An organist friend once heard a
really beautiful sound that a given
stop on the local church organ
produced, and he was determined to
have the same stop on his home-built
electronic organ. He loaded the back
of his car with expensive recording
equipment, went {o the church and
made a perfect tape of his idyllic
sound,

Back in his workshop, the tape was
played into a scope and careful trac-
ings of the waveform were made.
From this point, it was a simple matter
to synthesise the waveform, it would
seem, The outcome of this story
was that, despite achieving a perfect
replica of the waveform at various
frequencies, the musical sound bore
no resemblance to the original!

Even worse things can happen to
organ builders—like the chap who
found a sudden change in the wall-
paper pattern when a large elec-
trolytic exploded at the back of the
organ. ...

EASTERN PROMISE

The synthesiser represents one of
the best forms of combination of
technical and aesthetic aspects,

It may seem a little unusual to find a
Japanese musician highly proficient
in Western classical music: lIsao
Tomita's two albums have a different
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approach to the classics. Whereas
Walter Carlos usually tries to
produce the sound of a full orchestra,
Tomita employs a fair amount of
licence with Debussy (Snowflakes
are Dancing: RCA ARL1-0488) and
Moussorgsky (Pictures at an Exhibi-
tion: RCA ARL1-0838).

Owners of synthesisers will find
the equipment schedule for “Snow-
flakes'' interesting, especially the use
of Mellotron to supplement the Moog.
The record sleeve points to the fact
that, apart from sheer technical
ability at the keyboard, multi-record-
ing facilities of a complex nature are
a vital necessity.

Both records are extremely expres-
sive in their treatment of these
composers works. Followers of Pop
Groups will probably not care for
them any more than the strict classics
devotees will—but they are different,
at any rate. | find them encolraging
as | do not believe that Electronic
Music should be totally immersed
in light music, as it tends to be for
the most part.

TAPE RECORDING

If the reader is a practising
musician, he will appreciate that there
is no finer form of criticism than
listening carefully to tape recordings
of his own efforts! Flufty fingering,
dominant sevenths that should have
been diminished and ragged timing
all come over with demoralising
clarity. ‘‘Play it again, Sam'’, as the
man said. . ..

The average commercial tape
recorder is not ideal for synthesiser
recordings: even a stereo machine,
as both amplifiers normally have to
be switched into the same mode.
There may be sound on sound
facilities but a second machine might
have to be used—with the attendant
problem of small differences in
capstan speeds.

A purpose designed recorder with
four heads would be the ideal.
One set of heads could be arranged
to operate across the whole tape
width, the second pair being stacked.
Careful arrangement of head switch-
ing would enable each track to be laid
down in turn and the resultant build-
up monitored at any stage.

With the mixer facilities of the
P.E. Minisonic, for example, the

last track could be played "live' with
the recording of the previous tracks.
Most readers will have found that
re-recording from one machine to
another soon reduces quality to an
alarming degree so that stacked
heads and independant R/P ampli-
fiers are essential.

It would be interesting to hear
how readers who have completed

~the P.E. Synthesiser or Minisonic

are coping with this problem.

MECHANICAL VIBRATO

When readers write for advice on
making a Leslie-type speaker, they
have to be warned that the task
is not as simple as it would appear.
Despite there being various sophis-
ticated electronic vibrato methods,
the combination of f.m. and a.m.
given by rotating devices is in
demand-—the sound of the Leslie 145,
for example. The manufacturers will
be heartened by my having to report
that the average organ-builders work-
shop looks like a Leslie graveyard—
rotors and horns tried, tested and
rejected!

It is fairly simple to make a small
rotor from foamed polystyrene (or
even manage to buy one occasion-
ally) but these absorb a good deal
of the signal, even if easy to drive at
the required vibrato speed with a
small synchronous motor.

A heavier, wooden rotor is pre-
ferable but requires a more powerful
drive: motors with brushes have to
be ruled out owing to noise and it is
normally difficult to find a sufficiently
powerful synchronous type. Ball
races will give rise to noticeable
rumble, so that Oilite sleeve bearings
mounted in rubber would be a better
choice.

Wind noise is always a problem,
especially with rotating horns. Two
horns, one a dummy for balancing,
can be made from fibreglass tissue:
by arranging these above a cross-
over-fed driver unit, strong high-
frequency vibrato can be obtained.

Alternatively, a pair of back-to-back
miniature speakers on the end of a
rotating arm might be simpler to
arrange, using slip rings for signal
connection. In this case, a counter-
balance on the arm wili be necessary,
but the choice will depend on how
quietly and efficiently this section of
the speaker system can be made to
work.

INFINITE BAFFLE

Reverting to the bass speaker,
some alleviation of the considerable
attenuation of the infinite baffle can
be arranged by a small, felt covered
slot at one edge of the baffle. The
whole job demands good engineering
of a mechanical, rather than elec-
tronic, nature: the constructor will
soon discover why the commercial
version is relatively expensive—in
short, know-how!
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Road-Ice Warning
Indicator

Monitor prevailing driving conditions with this
simple device and obtain an early warning of
impending icy conditions.

Warning is given by a flashing l.e.d. mounted on the
car dashboard.

Audio Gompressor

This simple compressor maintains a constant output
over a wide range of input tevels.

Applications include : compensating for fading in
radio signals; preventing tape saturation when
recording material of wide dynamic range; prevent-
ing transmitter overmodulation—and many others.

Digital Logic
Checker

A cheap and invaluable tester which displays
visually the togic conditions of any in-circuit i.c. up
to sixteen pin.

New series...

Using GMOS
Digital 1.G’s

An introduction to this important new solid state
technology. Operating principles, practical guidance
in handling and experimenter’s circuits are alt pro-
vided for getting to know these versatile logic
packages.

PRACTICAL

ELECTRONICS

JANUARY 1976 ISSUE"
ON SALE DECEMBER 12, 1975

Practical Electronics  December 1975

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion. a better
job. higher pay? “New oppor-
tunities”> shows 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.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76-page free book NOW!
No obligation, nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE

Tick or state subject of Interest.
Post to address below.

r = B CUT OUT THIS COUPON 1 I 1
|

ELECTRICAL &

Air Registration Board

I ELECTRONICS Certs. o l
Practical Radio & MAA/IMI Dip. [m]
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Elec!rpmc Engineering o Heating Ventilating &

I (SO Air Conditioning o I
Gepgr'al Elect. Eng. O Architectural Draughts-
Certificate manship & Design [m]

C. & G. Elect. - L.I.O.B o
Installations e -
Carpentry & Joinery ]

I Eleg.(l}nsézlxll.t& WS a Plumbing Technology a l
e o General Building 0

l Painting & Decorating O I
RADIO & TELE- MECHANICAL

I COMMUNICATIONS AM.S.E. (Mech.) 0 I
Colour TV Servicing O  General Mech. Eng. 0
C. & G. Telecoms. Inst. Engineers &

Technician's Cert. O  Technicians 0
C. & G. Radio. TV & Maintenance Engineering O
I Elec.tromc_:rvaéch.. Cer.!. a Welding o I
rin
Radio & TV ENEineeriN® ) MANAGEMENT &

I Radio. Servicing & PRODUCTION

Repai;’s g Computer Programming O
. . Inst. of Cost & I

I Radio Amateur’'s Exam O Managements Accts. o

| AUTO & AERO DRAUGHTSMANSHIP & I
Motor Mechanics O DESIGN
C. & G. Motor V. General Draughts-

Mechanics 0 manship [m]
General Auto A.M.LLE.D. [m]
Engineering O  Electrical Draughts-

AM.I.M.I1. O manship ]

I PO XY\ G.C.E. I

I NOI‘P} —58 ‘O’ & ‘A’ Level Subjects I

I —over 10,000 Group Passes! I

| Aldermaston College |

Dept. TPE12, Reading RG7 4PF

I also at our London Advisory Office, 4 Fore Street Avenue, l
Moorgate, London EC2Y SEJ. Tel. 01-628 2721.

I NAME (Block Capitals) I

I ADDRESS .. ooioiits oo oo e e I

l 4000000606000000000A0A00AA0ERA0EE  GDEODOODABOABAGAA0EAAAE Postcod@.................. . I

Other subjects of interest

Accredited by C.A.C.C. Member of A.B.C.C

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Now...the most exciting Sinclair kit ever

The Black Watch kit

At £17.95,1t’s

% practical—easily built by
anyonein an evening’s
straightforward assembly.

The Black Watch by Sinclair is unigue.

Controlled by a quartz crystat..

i powered by two hearing aid
batteries...using brightred LEDs to
show hours and minutes and

g minutes andseconds. . .it's also
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

no flash.

The Black Watch kit is unique,

too. It's rational -Sinclair have
reduced the separate
components to just four.

It's simple -anybody who can
use a soldering iron can
assemble a Black Watch without
 difficulty. From opening the kit to

wearing the watch is a couple of
hours' work.

xcomplete —right down to {}
strap and batteries.

x guaranteed. A correctly-
assembled watchis
guaranteed for ayear. It
works as soon as you put the
batteriesin. On a built watch
we guarantee an accuracy
within a second a day-but
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy within a
second a week.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display —easily read Runs on two hearing-aid batteries
with black strap. (Black stainless- atnight. (supplied). Change your batteries
steel bracelet available as extra— Touch-and-see case - yourself-no expensive jeweller’s
see order form.) no unprofessional buttons. service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-artIC.

The chip...

The heart of the Black Watchis a
unique IC designed by Sinclair and
custom-built for themusing
state-of-the-arttechnology -
integrated injection logic.

Complete kit

£1795!

The kit contains
. printed circuit board

unique Sinclair-designed IC
encapsulated quartz ¢rystal
trimmer

capacitor

LED display

...and how it works

A crystal-controlled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768Hz to 1 Hz. This accurate
signalis then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only
a few microamps.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors. The circuitincludes

a) reference oscillator

b) divider chain

c) decoder circuits

d) display inhibit circuits
e) display driving circuits.

2-part case with window in
position
batteries

. battery-clip
. black strap (black stainless-
steel bracelet optional extra-
see order form)
11. fullinstructions for building
anduse.

Allyou provide is a fine soldering
iron and a pair of cutters. If you've
any queries or problemsin building,
ring or write to the Sinclair service
‘department for help.

The chipis totally designed and
manufacturedin the UK, andis
the first design to incorporate

all circuitry for a digital $
watch on asingie chip.

LED display

Trimmer
Quartz crystal

2000-transistor siliconintegrated circuit

Take advantage of this no-risks,
money-back offer today!

The Sinciair Black Watch is fully
guaranteed. Return your kit within
10 days and we’'ll refund your money
without question. All parts are tested
and checked before despatch -

and correctly-assembled watches
are guaranteed for one year.

Simply filtin the FREEPOST order
form and postit-today!

Pricein kit form: £17.95 (inc. black
strap, VAT, p&p).

4

To:Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE174BR.

Please send me Total £

.. (qty) Sinclair Black Watch
kit(s) at £17.95 (inc. black
strap, VAT, p&p).

(qty) black stainless-steel
bracelet(s)at £2.00
(inc. VAT, p&p).

*l enclose cheque for £.
made out to Sinclair Radionics Ltd
and crossed.

* Please debitmy *Barclaycard/Access/
American Express accountnumber

&
3
t(‘D

|
|

[— (g |t — |

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ.

[=%
[=%
=
(]
e
vz

|
|
|
|
|

Tel: Stives (0480) 64646.

Reg. no: 699483 England. VAT Reg. no: 213817088

=
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ease print. FREEPOST-no stamp required.

 PET2 l

*Delete as required

997



AST month we looked at the circuit details and
facilities of the Minimix 6; this month construc-
tion and final testing are dealt with.

CONSTRUCTION

The details given for the construction of the Mini-
mix 6 are based on the use of the instrument case
illustrated. The instrument itself is extremely com-
pact and there is thus very little margin for dimen-
sional error in cutting the front panel or in assembly
of the various major components. Similarly the com-
ponents such as the potentiometers and switches
specified should be used. otherwise there can be no
guarantee that the electronic sub-assemblies will fit
cleanly into the instrument case.

Constructors who might feel too constrained by
the above requirements can take heart from the
fuct that there is no reason, in principle. why a
larger case and alternative controls cannot be
employed. Indeed. some constructors who might be
in process of building a modular synthesiser may find
it an advantage to incorporate the Minimix 6 cir-

cuits in place of the generally simpler mixing circuits.

normally employed.

The design of the p.c.b.s is such that alternative
spacing between channels may easily be arranged
for during the preparation for etching. This applies
particularly to the p.c.b. used for the monitoring
switches where these latter items are to be located
symmetrically within the channel spacing on the
front pane| of the mixer.

FRONT PANEL

Prepare the front panel first of all from the
details given in Fig. 3. The lettering and other
panel markings can be done at yﬂs time. On the
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By G. D. SHAW
# Panning between channels

% Twin VU meters for visual
monitoring

# Headphone amplifiers for
aural monitoring

# Switchable pre-fade monitor-
ing offers a cueing facility

# Extension facilities enable
extra channels to be added

A miniature, battery operated, six-channel-into-two stereo mixer

prototypes all panel markings were done with Letra-
set as follows:
42 point Manuscript Capitals Sheet 2564 for
“Minimix 6",
10 point Helvetica Medium for other lettering
Sheet 1560.
Direction Arrows Sheet 2450.
Line Rules Sheet 2826,

When setting out the slider potentiometers mark-
ings note that the separation of the lines on sheet
2826 is exactly suited to the signal attenuation levels
shown marked between channel 6 and the left chan-
nel master fader. These rulings can therefore be
laid down in one go.

When all rulings and lettering are complete they
should be thoroughly burnished down using the
Letraset backing sheet and ideally given a protective
coating of clear lacquer such as Letracote gloss or.
better still. *101™ which is an exceptionally durable
fixative.

Make sure that the lacquering is applied to the
panel under relatively dust-free conditions and that
it is given a good chance to dry. When this has been
done. not only will the Letraset be protected. but it
will also provide a surface which can be easily
cleaned—and of course it gives a professional finish
to the mixer.
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P.F.L. SWITCHES

The next stage is to assemble the Jean Renaud
switches into their mounting frame and check that
they line up accurately with their respective cutouts.
The switch p.c.b. may then be fitted onto the switch
contacts and soldered into position. Note that the
tag contacts on the upper or white face of the switch
should be bent over the side of the switch as shown
in the photograph. This is preferable to snipping off
the contacts since this may loosen the assemblies
within the switch and can cause problems at a later
date.

The remaining components on the switching p.c.b.
can also be added at this stage including the wire
links for signal and power rail routing to the other
p.c.b.s (see Fig. 7). These should be about 80mm
long—a generous estimate—and trimmed to length
when the other boards are fitted.

The Pre-Fade links to the line amplifier circuit
board may be omitted since it is easier to attach
these to the line amplifier board and connect them
to the underside of the switching board at the
appropriate time.

The switching sub-assembly may now be fitted
to the front panel ensuring that the spacing between
the front face of the switch mounting frame and
front panel is at least 12mm.
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FITTING THE SLIDER AND ROTARY
POTENTIOMETERS

Assembly of the front panel continues with the
fitting of the rotary and slider potentiometer. These
latter items should be carefully checked to ensure
that they are correctly orientated in the panel.

If the Tocosa potentiometers are used, terminal |
is at the earthy end and should be towards the base
of the front panel. Fig. 4 shows the stand-off dis-
tance required. )

Because these potentiometers are very small it was
decided to employ 20k ohm stereo types and to strap
the tracks in parallel to improve the contact area.
In practice, comparison between potentiometers pre-
pared in this way shows a remarkably consistent
performance.

Terminals { and 3 should be trimmed so that they
are the same length as the plastic stand-offs at
the ends of the potentiometer. On the channel ‘and
master faders only, the two terminals should be bent
over flush with the underside face of the poten-
tiometer and overlapped. The lower terminal will
have to be trimmed by about 3—4mm in order that
the overlap is clean.

In the case of the monitor fader the two terminals
should be bent outwards.
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Fig. 5. Wiring arrangement of rotary pots and slider controls
WIRE LINKS tive resistors after first passing a length of insulated

Attach all wire links as shown in Fig. 5. Those
marked N(R): P(R): P(L). N(L): K: J: M(R): M(L)
and Y1-Y6 should be about 100mm long and bent up
at right angles so that they lie parallel with and
against the under face of the switching p.c.b. XPI
XP6 should also be about 100mm long and pass
beneath the switch mounting frame. flush with the
front panel. routed to the left-hand side of the cut-
outs for their respective pan-pots.

ROTARY POTENTIOMETERS

The rotary controls may now be fitted and wired
as shown in Fig. 5. The cases of the gain controls
should be joined with a stout copper wire soldered
to the corner of the case and to which are attached
the 100 ohm resistors on the earthy end of the gain
controls. This is the ground. or 0OV, link and a
flexible lead should connect it to the OV rail on the
underside of the line-amp p.c.b.

Wire leads QI1-Q6 and VI-Vé should be about
100mm in length, routed through the openings in
the switch mounting frame and then bent up at right
angles to the front panel close to the underside of
the switching p.c.b. As with the other leads. these
will be connected to the line amplifier p.c.b. when
it is fitted. The 100k ohm resistors should now be
attached to the wiper terminals of the pan-pots.

A short piece of insulated sleeving is fitted to the
resistor lead-out wire where it passes adjacent to
the body of the pan-pot, With the resistors in posi-
tion and the other lead-out wire trimmed to about
6mm. the leads XP1-XP6 from the channel faders
should be trimmed «und connecled to their respec-
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sleeving over them in order to protect and insulate
the joints once they have been made.

COMPONENTS . . .

CHANNEL AMPLIFIERS

Resistors
R1-4 100k<2 (4 off) R8-11 100kQ2 (4 off)
RS 3-9MQ R12 3:9MQ
R6 10042 R13 10002
R7 100k(Q2 R14-16 100kQ (3 off)
All resistors 5% +W carbon

Capacitors

C1 047uF 35V Tantalum
C2 680pF Ceramic
C3 047uF 35V Tantalum
C4 680pF Ceramic

*Potentiometers
VR1 10kQ log. miniature rotary
VR2 10k log. (made from parallelling tracks of
Tocosa 20k{) 35mm travel stereo slider
controls. See text)
10k lin. rotary
10kQ2 log. miniature rotary
10k{2 log. as VR2 above
10k lin. miniature rotary

VR3
VR4
VRS
VR6

Integrated Circuits e
1C1-2 741 8 pin d.i.l. (2 off)
“Switches
S1-2 Channel switch. Jean Renaud 2-pole
change-over switches (6 off)

Sockets

SK1-7,9 180 5 pin DIN sockets (8 off)
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Fig. 7. Component layout and wiring details
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MONITOR DRIVE
wir VU2() — FROM SWITCHING
NIR) PIL)  ORWE L) PCB.

PR} DRIVE (R} NIiL)

FROM LINE

COMMON
INPUT &
Hsmnonaf/,
SOCKET #7
EARTHS

el
TOIR) HEADPHONE
SOCKET VIA C13

TO (L) HEADPHONE

SOCKET VIA C14

Fig. 8. Details of the monitoring p.c.b.

The pan busses are now made up as shown in
Fig. 5. In order to keep cross-talk down to a
minimum one of the busses is made up with screened
wire, the screen itself being linked to the ground or
OV rail on the gain pots. The flying bus leads should
be left about 180mm in length.

V.U. METER MOUNTING

The V.U. meters are secured to the rear of the
front panel by means of a contact adhesive. Follow
the normal procedures for glueing making sure that
the mating surfaces are slightly roughened and free

COMPONENTS . . .

BUS AMPLIFIERS AND OUTPUT
STAGES
Resistors

R17-22 - 20kQ2 (6 off)

R33-34 33k{2 (2 ott)

R23-26 100k (4 off) R35-36 10k (2 off)
R27-28 12k (2 off) R37-38 10€} (2 off)
R29-32 1:2kQ (4 off)
All resistors 5% +W carbon.
Capacitors
C5-6 10uF 16V Tantalum (2 off)
C7-8 1uF 35V Tantalum (2 off)
C9-10  2-2uF 35V Tantalum (2 off)

C11-12 2,000pF Ceramic (2 off)

*Potentiometers

VR7-8 10k log. (made from parallelling tracks
of Tocosa 20k{2 35mm travel stereo slider
controls. See text) (2 off)
Tocosa 20k2 35mm travel stereo slider
control

VR3

Semiconductors
D1-4 OA9

Integrated Circuits
IC3-8 741 (6 off)
1C9-10 MFC40008B (2 off)

*Switches and Socket
SK8 0-25 stereo jack socket

Miscellaneous
*Printed circuit boards, *VU1-2 Flush mounting
type 3 (Lasky's), control knobs, sundry 6BA nuts
and screws. *Instrumental case type 22 (R.S.) or
Vero case 6525523E

*Eaton Audio (see advertisement)
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from grease. A smear of glue should be placed on
the top edge of the meter in addition to the flat area
housing the movement. When the glue has set the
meters may be linked to their respective lead-out
wires from the switching p.c.b. The line-amplifier
p.c.b. may now be assembled in accordance with the
layout given in Fig. 7.

Input and ouput leads should be in the form of
screened wire 180mm in length. Attach the wire
leads (p.f.l.) for connection to the switching p.c.b.
On channels 1 to S these should be 30mm long
and 50mm long in the case of channel 6. Position
the p.c.b. loosely across the top of the slider poten-
tiometers and trim the connecting wires passing over
the underside of the switching p.c.b. so that they can
be formed into a I2mm diameter loop. Bend them
over and solder to their respective channels.

Connect the power supply, input/output monitor-
ing links and trim and connect the pan busses.
Finally, on this board, connect the OV link to the
gain controls and sliders, a 180mm OV link for con-
nection to the output socket, a 100mm OV link from
the switching p.c.b. and, lastly, the p.f.l. links to
the underside of the switching p.c.b.

LINE AMPLIFIER P.C.B.

The line amplifier p.c.b. may now be secured to
the front panel making sure that sufficient spacers
have been added to the screws. In the case of the
end directly below the meters a 6BA X 40mm screw
will be required since this will also provide support
for the meter drive and monitoring p.c.b.

Construct_this latter p.c.b. following the scheme
shown in Fig. 8. The output leads to the head-
phone socket should be in screened wire about
180mm long. With all links connected as shown in
the schematics, this p.c.b. may be secured in place
and. attention given to the preparation of the case.
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INPUT CHANNELS 1-6

Fig. 9. Rear panel! layout

FITTING THE DIN SOCKETS

The specified case is manufactured from ABS and
is thus very easily worked. Layout of the input and
output sockets is shown in Fig. 9. Note that 6BA
screws may be used to secure the DIN sockets in
position and that if the holes for the screws are
made slightly smaller in diameter than the screws
themselves (i.e. 2-5mm), then the screws may be self-
tapped into the case and will hold the sockets
securely. This method is preferable to fitting back
nuts to the screws since the very small space involved
makes this latter procedure rather difficult.

Link pin 2 of the DIN sockets with the tub on the
case and then all the tabs together, for the "input
and extend sockets only, leaving a 180mm flying
lead for connection to the p.c.b. Pin § on each of
the odd numbered sockets should then be linked to
pin 3 on its associated even numbered socket. The
330+F capacitors on the monitoring amplifier out-
puts are mounted on the stereo headphone socket as
shown and glued into position. From this socket
also is a separate 180mm OV lead to be connected
to the monitoring amplifier p.c.b.

BATTERY MOUNTING ,

Final preparations on the case entail the provision
of facilities for mounting the batteries. In the pro-
totype this consisted of fitting eight screws to the
floor of the case and linking these across with stout
elastic bands having an unstretched length of about
80mm. This method of securing the batteries has
the advantage of being very simple and has proved
to be quite adequate in normal use. Insulated pairs
of battery press-stud assemblies are used to connect
the batteries to the circuit boards.

The black'lead from one assembly and the red
lead from the other should be connected to the
appropriate coloured leads coming from the 0V
rail on the line amplifier p.c.b. The remaining
leads from the press-stud assemblies are connected
to the 80mm leads of similar colour fitted to the
switching p.c.b. Connection of the input and out-
put leads should be made with the base of the
assembled front panel close against the front lower
face of the case. The leads should be trimmed so
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that they are just long enough to pass across the
base of the case und up to the highest terminal (2)
on the sockets.

CHECKING THE MINIMIX 6

Assembly is now complete and the batteries may
be inserted. Checkmg out performance entails the
provision of an input signal in turn to each channel.
A typical procedure is outlined below.

Switch on and observe that there is no reading
on either V.U. meter.

Close the battery check switch and observe a
reading of about 4+ 1V.U. on each meter.

Set all gain controls fully anticlockwise.
Set all sliders to infinity.

Set the pan controls on channels 1, 3 and § fully
clockwise and those on channels 2. 4 and 6 fully
anticlockwise.

Set the input/output monitor switch to. “input”
and close the p.f.l. switch on channel 1.

Apply a signal of 1V r.m.s. ‘to channel | and
observe that the V.U. meter reading is OV.U.
Both meters will record under these conditions.
If a 1V signal source is not available adjust the
“gain control on channel 1 until a 0V.U. reading
is obtained.

Close the p.f.l. switch on chzmnél 2. The reading
on the right-hand V.U. meter should fall tc
—20V.U. (no deflection).

Set the input/output monitor switch to “output™.
Both meters should read —20V.U. (no deflec-
tion).

Advance the slider control on channel | to the 0dB
calibration. The left channel meter should now,
once again, read OV.U.

Operate the pan control on channel 1 through its
full travel observing on the meters that the

signal transfers smoothly from the left to the
right channel.

Restore the controls to the starting point agdln and
repeat these tests for all channels.
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Fig. 10. The Minimix with the
Minisonic

At some point it should be ascertained that sig-
nals are.available at the output socket, in the correct
orientation, and similarly at the headphone socket.

THE “EXTEND" FACILITY

The facilities offered by the Minimix 6 may be
extended by the provision of additional channels and
an “Extend” socket has been included for this pur-
pose. A further series of input channels may be
assembled within a separate box. The pan and moni-
tor ‘busses would be terminated in a DIN socket
with the pan busses linked, say, to pins 3 (left} and
5 (right) and the monitor busses linked to pins |
(left) and 4 (right), Pin number 2 would, of course,
link the OV rail.

In the Minimix 6 main box the extend socket
would be coupled directly into the pan and monitor
busses in accordance with the wiring scheme chosen
for the extension box and the two units linked by
a standard 5-way audio lead. In this way the moni-
toring facilities in the Minimix 6 main box may be
used to monitor a virtually unlimited number of
additional channels.

INPUT SOCKETS

The arrangement of the input sockets on the
mixer is such that, although each channel may be
operated individually as a mono unit, channels may
be operated in pairs from a standard stereo-wired
DIN plug by means of the link which joins pin 5
on odd-channel input sockets with pin 3 on the even-
channel inputs. This facility enables stereo signals to
be handled without the necessity of separate signal
leads for each channel.
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USE WITH A SYNTHESISER

The Minimix 6 may be employed in a great many
different ways but limitations of space do not make
it practicable to consider them all. Since the instru-
ment was specificially designed to be compatible with
the P.E. Minisonic Synthesiser, however, we will
illustrate two possible methods of operation in com-
bination with a synthesiser. Fig. 10 shows how the
synthesiser itself can provide five outputs (more if
required) to drive the Minimix 6.

If the instance illustrated a mono recording’ is
being made using two VCO's a VCF, a ring modulator
and the noise generator. Let us say, for example,
that the vco's are tuned apart by a fifth. The out-
put of the ring modulator will then be a complex
chord. This output is sampled and routed to the
vcr wheré it is combined with the output of vco 2.
If the filter is programmed from the keyboard so
that its output passband varies in accordance with
the note being played we then have four distinct
sounds all having a direct relationship with one
another but vastly different in aural effect.

Finally we have the output of the noise generator
which provides the characteristic rushing effect of
white noise. Using the mixer in this way enables
a series of variations to be played and reorded very’
easily either by repeating a phrase using the indi-
vidual channels separately or by mixing, in varying
degree the signals present in all five input channels.

Note: in the circuit diagram which appeared in
part 1, the resistor below R17 should be R18 and-
that below R21 should be R22. The input to channel
3 should be SK3 pin 3, to channel 4 SK4 pin 3, to
channel 5 SK5 pin 3 and to channel 6 SK6 pin 3.
Pin 2 on all sockets are earth.
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PEOPLE

The electronics industry both at
home and internationally is only as
good as its people. Happily, as the
old timers pass on there are
plenty of thrusting young managers
ready to take their place. And
although there may be fewer op-
portunities to start up in the
garage or the spare bedroom with
£100 of savings or an equivalent
loan from your father-in-law, it is
still a possibility.

A. Edwin Stevens started in the
back bedroom of a semi with the
legendary £100. It was in 1935 and
his project was the first electronic
hearing aid to be worn on the body
rather than carried round in a suit-
case. It still weighed over 2lb.,
against today's jobs weighing well
under half an ounce, but it started
his company Amplivox on the way
to success. He has just retired but
stays on as a consultant to the
company he founded. He was
hearing aid consultant to Sir
Winston Churchill for the last
12 years of Sir Winston’s life.

In entertainment electronics one
of Europe’s most respected leaders
was Dr. Boéhme who died un-
expectedly last September at the
age of 68. He was an example of
the German "economic miracle”.
His family business at Dresden was
destroyed by bombing. In the post-
war period he came to Korting
Radio and built it up in 20 years
from a turnover of 8 million D-
Marks to its present 340 million
D-Marks. Korting's main factory at
Grassau in the foothills of the
Bavarian alps is the most beauti-
fully sited | have ever seen and
Bohme had the rare distinction (for
a non-Bavarian) of being made an
Honarary Citizen of Grassau on his
60th birthday. Koérting’s mania for
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quality and reliability resulted in a
big export business including
thousands of colour TV sets for
British rental companies.

Of the youngsters now coming
into their own | cite David C.
Elsbury who joined Racal as a
junior tester. He now heads up the
newly formed Racal-Tacticom Ltd
with a turnover of £30 million, the
two subsidiary manufacturing units
Racal-BBC and Racal-Mobilcal, and
he also has a seat on the Racal
Group main board. A child
prodigy? Not at all, just hard work
and gumption. More a case of
"tocal boy makes good’.

Then there is Richard Gatehouse
who left the army in 1955 and set
up Brookes and Gatehouse in 1956,
He is this year's Gold Medal winner
of the Royal Institute of Navigation.

Gatehouse brought electronics to
the small boat owner with a range
of direction finders and echo
sounders, an electronic log and
speedometer and, more recently,
an analogue computer for the
sporting yachtsman which allows
even a novice -to sail to windward
to best advantage and also in-
dicates whether the craft is sailing
at optimum speed off the wind. In
fact Gatehouse has developed such
a range of navigational aids that
they have virtually transformed
navigation for small craft. Perhaps
the greatest compliment to the
equipment is that some of it is
disallowed under ocean racing
rules!

OIL BONANZA

One reason why the professional
sector of the industry is holding up
so well is the spate of activity in
North Sea Oil. Everything is big in
the oil industry. Where lesser
industries talk in hushed tones of
spending a million, the oil men
talk in tens of millions. Those great
platforms are like small towns,
needing all facilities from crew ac-
commodation through to their own
airports and, of course, com-
munications.

The problem here is that the
distances to the land mass are
too great for v.h.f. or microwave,
and too short for reliable use of
h.f. radio. So those companies able
to supply tropospheric scatter
equipment are doing rather well. In
the past three years Marconi Com-
munications Systems has taken
orders worth £5 million for tropo
equipment. BP, Burmah, Occidental,
Mobil, Phillips, Signal and Total
have all majored on the equipment.

The most complex to date is the
network for Phillips Group centred
on the 1.75 acre rig at Ekofisk.
This rig separates gas from oil, the
gas being piped to Emden in West

Germany and the oil piped to Tee-
side in the UK. So tropo links are
needed to keep the rig in touch
with shore bases in both the UK
and Germany. But, in addition,
there are two gas compressor
sites en route to Germany so the
link in the south-east direction is
in three hops taking in the com-
pressor sites.

Yet another link will give com-
munication between the Ekofisk
platform to another platform in the
cod field, some 50 miles to the
north-west. The capacity of the
links varies but all are being sup-
plied with spare capacity. For ex-
ample the Ekofisk-Emden link is
engineered for 72 voice channels
although it will only carry 24 in the
first instance.

Meanwhile, sister company
Marconi International Marine has
been busy with the mobile com-
munications. All the h.f. and v.h.i.
required for communication with
supply ships and helicopters, and
also radar transponders and

homing beacons for the heli-
copters.
And in a world where ter-

rorism is now the rule rather than
the exception these rigs will need
defending. More radars and other
electronic sensors, and possibly
missile launchers, will be needed.

IEE/CEI SPLIT

The Institution of Electrical
Engineers, long disenchanted with
the Council of Engineering
Institutions, has finally given
notice that it will withdraw at the
end of next year. As the/ second
largest member institute of the
CE! and contributing some 15 per
cent of total income, said to be
£30,000, this dramatic move could
be the beginning of a break-up for
the CEl.

The IEE view is that the CEI
should represent the views of
individual chartered engineers and
not, as at present, those of the
15 chartered institutions which
form the governing board. The CEI
have rejected the scheme which, in
effept. would have given chartered
engineers direct proportional
representation. The CEl point out
that if the IEE withdraws then IEE
members would lose their entitle-
ment to call themselves chartered
engineers. Few |IEE members will
worry over a detail like that as the
whole  world recognises  the
abilities of those attaining IEE
membership. But the IEE say that
they have no confidence in the
success of an organisation pre-
serving the present concept of a
governing board after 13 years
experience of it.

The door may now be closed
but | believe it not to be locked.
;r_here could yet be a reconcilia-
ion.
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Top 500 Semiconductors From the Largest Range ln the U.K.
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TTL Integrated Circuits—Quality and Prices You Can't Beat | Sh7als o300 Shraine o LinearorLog  Single Double
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SN7408 0-19]| SN7427 0-29| SN7447 0 SN7475 0-50| SN7492 0-45| SN74123 0 SN74165 2-01] SN74199 2- 01w P AT iop

Construction Kits

LONDON—G LASGOW_pARIS A AV7 Aerial Amps £2-04
1 STRAITS PARADE UHS70 Transmitter £2:79

W eceiver for above -
AN D N o FISHPONDS :xfg :Iectvlonic'a dlc: ::g
£7-79

B R I S L ' BRISTOL BS16 2LX EX20 Electronic Dice + Sensor
I [ TEL: BRISTOL 654201/2 Mall Order

VAT All prices excluslve P. & P. 25p

IT'S OUR SERVICE THAT MAKES US GROW

TRY OUR GLASGOW SHOP
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“] MADE IT MYSELF”

Imagine the thrill yow'll feel ! Imagine how impressed
people will be when they’re hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building J'our
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,
better-paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating
Technatron Course. you learn by building!

build a modern Transistor
Radio . . . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy—making things with.
your own hands that you'll be proud to
own! No wonder it's so fast and easy to
learn this way. Because learning becomes
a hobby! And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs!

No soldering—yet you
learn faster than you
ever dreamed possible.

Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-by-step
lessons nhow you how to: read circuits

build things
—expemnen(. You en;oy every minute
of it!-

You get everything ‘you need. Tools.
Components. Even a versatile Multimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE! And this is a course anyone
can afford. (You can even pay for it by
easy instalments.)

POS
TODAY FO
FREE BOOK

NAME

ADDRESS
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So fast, so easy,
this personalised course
will teach you even If
you don’t know a thing
today!

No matter how litle you know now,
no matter what your background or
education, we'll (elch  you. S(cp by step.
in simple stand

you pick up (he secrets of radio and
electronics.

You become a man who makes things,
not just another of the millions, who
don't understand. And you could pave
the way to a great mew career, to add
to the thrill and pride you receive when
you look at what you have achieved,
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications, be-
cause our famous courses go right up to
City & Guilds levels.

Send now for FREE
76 page book—see how
easy It iIs—read what
others say!

Find out more now! This is the gateway
to a thrilling new career, or a wonderful
hobby you'll enjoy for years. Send the
coupon now. There’s no obligation.

To: ALDERMASTON COLLEGE, DEPT. CPEO§ CPEOS
READING RG7 4PF
Also at our London Advisory Office, 4 Fore Street Avenue
Moorgats, London EC2Y SEJ. 'l'ol 01-828 2721
Yes, |I'd like to know more about your course. Ple
me free details—plus your big, 76-page book that tells
about all your courses.

send

POSTCODE
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

RST

VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWIé6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

1N21
1N23
1\18.1

2G381
26414
2G417

2N2 148
2N2160
2N2218
2N2219
2N2369A
2N2444
2N2613
2N2646
2N 2904
2N2904 A
4N2906
2N2907
2N2924
2N2023
2N 2926
2N30564
2N3055
2N3702

AF186

£p £p
on‘ﬁfé}l’ éég BY213 025
0-36 E 3 BYZ10 045
088 | A5¥26 088 pyzii 040
050 | yayss (.5 | BYZ1Z 040
0:: ASY29  0-30 2\213 10::
018 | Asy36 026 | BYZ15 L.
020 | ASY30 020 | BYZ16  0-80
0.06 | ASY51  0-40 | BZY8S  0-10
012 Agas oogg Cl11 0-55
ABY35 0
025 | Yave:  0-25
0-23 | AsY6s  (0-33
075 | A82Z21 1.00
022 | ABZ23  0.75
0.30 | AU104  1-00
025 | ALY10  1.50
o092 | BCI07T 014
0.6 | BC108  "0-18
0.39 | BC109 014
oig | BC113 016
o.1s | BCILS 020
o.lp | BCL6 020
.40 | BC1164 028
0.5 | BC118  0-20
0.95 | BC12L 020
o8e | BC122 0.0
0.1 | BC123
o1s | BC126
g8 | BC140
o | BC147
58 | BC148
.58 | BC149
.28 BC157
78 | BCl38
80 | BC160 183
28 | BC169 .14
33 | BCY3l 0.5
.55 | BCY32  0:85
016 | BCY33 0:38
Log | BCY34 045
Gos | BCY38 086
.50 | BCY39  1.50
.30 | BCY40 080
58 | BCY42 030
30 | BCY70 018
g3 | BCY7L 022
'13 | BCZ10 080
. 5 BCZ11 065
s | BD121 100
'}s BD123  1.00
'35 | BD124 085
11| BDYLL  14b
‘15 | BF115 .20
‘11 | BE167 .25
013 | BF173 028
010 | BF181 036
011 | BF184 .28
11 | BF185 .22
g5 | BE194 110
30 | BE195 -13
-39 | BF196 015
‘33 | BF197  0-18
0.9 | BESE1 -25
1.15 | BFE98 025
075 | BEX12  0.20
‘00 | BFX13 026
‘20 | BEX29 028
'35 | BEX30 028
Rt BFX35 98
.51 | BFX63 080
025 BFX84 026
.65 | BFX85  0-28,
.15 | BFX86 025
.21 | BFX87 035
.50 | BEX83 024
40 | BEY10 050
.27 | BEY1l 050
87 | BEY1T 040
‘89 | BEY18 045
.5 | BFY19 056
Jg | BEY24 045
0.28 | BEY44 100
0.95 | BFYs0 0.21
0.78 | BEYsl  0-20
0.92 | BFY52  0-20
0.9 | BEY53 017
035 | BFY64 038
'50 | BFY90 081
.50 | BR100 040
.44 | B8X27  0-50
.44 | B8X60 093
.30 | BSX76 018
.25 | BSY26 017
0.26 | BBY27 0:20
0-25 | BSY51  0:50
0.24 | B8Y954 012
0-57 | BSY95: 012
.20 | BT102/500R
.30 075
.30 | BTY42  0.92
.30 | BTY79/100R
.30 075
141 { BTY79/400R
0-55 1.50
-85 | BY100  0.27
85 0
.55 | BY126  0.14
50 [ BY127 012
-48 | BY182  0.85 | 0AZ204 0.45

0AZ205
0AZ206
0AZ207
0AZ208
0AZ209
0AZ210
0aAZ2]11
0azZ2u22
0AZ223
OAZ224
0AZ241
0AZ242
0AZ244
0AZ246
04Z290
0C16
OC16T
0C1Y9
0C22

ORP61
8X68
8X631
8X635
3X640
8X 641
$X642
X644
BX645
TIC44
V15/30P
V30/201P
V60/201
V60/201P
XA101
XA102

{ XA151

XAlo2
XAl61
XAl62
XB101
XB102
XB103
XB113
XB121

2p
0-45
0-45
045
0-40
0-40
0-40
0-40

-
3

°o
NSO oS

P

O e N e A AU SR I CI G

o&oqgggzggo°noooooa

o
Sowd

0

b 20 G220 & I <260

-
RROOOO

OO OO

0-10

2p

Z8170 010
78271 0.18
ZT2l 0-26
ZT43 0-28
2ZTX107 012
ZTX108 0-10
ZTX300 013
ZTX304 0-24
2ZTX500 013
ZTX503 0-18
ZTX531 025
INTEGRATED
CIRCUITS
7400 0-1¢
7401 0-1¢
7402 0-18
7403 0-18
7404 0-26
7400 0-28
7406 0.42
7407 0-42
7408 0.28
7409 0-28
7410 0-18
7411 0-85
7412 0-30
7413 0.
7416 2
7417 o
7420 o
7422 -85
7423 37
7425 037
7427 0-37
7428 0.
7430 3
7432 o
7433 D
7437 .37
7438 87
7440 22
7441AN g
7442 7
7450 1
7451 01
7453 0:1
7454 ¢l
7460 ¢l
7470 0-8
7472 038
7473 0-41
7474 0-42
7475 0-59
7476 0-45
7480 080
7482 087
7483 110
7484 1.00
7486 0-47

490 0-88
7491AN  1.00
7492 0-70
7493 0-70
7494 080
7495 0-80
7496 0-88
7497 3-87
74100 1-89
74107 0-46
74110 0-58
74111 0-86
74118 0-90
74119 1-68
74121 0-50
74122 070
74123 1-00
74141 0-90
74140 1-26
74150 1.76
74151 - 1.00
74154 2.00
74155 1.00
74156 1.00
74157 0-95
74170 2-52
74174 1.87
74175 110
74176 1.26
74190 2-00
74191 200
74192 2:00
74193 2:00
74194 1-30
74190 1.10
74196 1:20
74197 1.20
74198 277
74199 2-52
Plug in sockets
~—low profile
14 pin DIL

0-15
16 pin DIL
017

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors « Closed Sat, | p.m.-3 p.m.
Terms C.W.O. only » Tel. 01-677 2424-7

V.A.T,

Post and Packing 12p per order.
Transistors 25%.

Integrated Circuits 8%.

Prices correct
when going
to press.
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MARKET
PLACE

ftems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enguiries and orders should then be made direct
to the firm cgncerned. All quoted prices are
those at the time of going to press.

NEW “CURRENT DUMPING"
AUDIO AMPLIFIER

An amplifier using a new tech-
nique in the output stage termed

“current dumping” is announced
by Quad.
Basically, a current dumping

amplifier consists of a heavy duty
high power amplifier (the current
dumpers) which provides most of
the current drawn by the load, and
a very high quality low power
amplifier which provides the con-
trol, so arranged that any error in
the output stage is exactly compen-
sated by an error signal from the
low power section. Performance is
solely dependent upon the low
power amplifier which can be made
very good indeed.

Since the linearity of the output
devices is not important, biasing is
unnecessary and crossover and
thermal tracking problems dis-
appear. The output devices them-
selves need not be matched and
inherently more reliable types may
be used.

The Quad 405 is the first practical
realisation of this new circuit.
Designed to drive modern low
efficiency loudspeakers, the 405 has
an output of 100W per channel
into 8 ohms with total distortion
products of less than 001 per cent
at mid-frequencies. Since there are
no internal adjustments, nothing
can ever go out of alignment and in
the unlikely event of a component
failure, replacement can be effected
and performance restored without
re-alignment.

The Quad 405 has a recom-
mended retail price of £115:00 plus
VAT and is available from Quad
appointed retailers.

CATALOGUE ROUND-UP

Now that most of the dust has
settled after the great VAT storm,
we have been inundated with new
catalogues from distributors over
the last couple of months. But even
now prices are far from being stable
and most companies are issuing
price supplements on a quarterly
basis.
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The best solution to,this problem
is to always look through the latest
advertisements appearing in this
magazine or contact the company
concerned before ordering any
goods.

Unfortunately, as space is at a
premium we can only give brief
details of the excellent catalogues
and brochures we have received.

The new look 200-page Henry’s
Radio Catalogue covers most re-
quirements for the constructor from
semiconductors and solder to disco-
theque and p.a. equipment.

The catalogue is nicely broken
down into sections and is fully illus-
trated. It is good to see that
they think our data charts are use-
ful by devoting four pages to repro-
ducing them., Why no acknowledg-
ment though?

The catalogue costs 50p, plus 20p
postage and packing, but includes a
50p redeemable voucher. Copies are
available from Henry’s Radio, 303
Edgware Road, London W2 1BW.

The second edition of the Doram
Electronics Catalogue contains 100
pages and costs 60p including post-
age. It contains a 16-page data sec-
tion and again is completely
illustrated.

Included for the 60p is a free
up-date product and price informa-
tion service which, it is hoped, will
be issued every March and Decem-
ber.

Copies of the Doram catalogue
can be obtained from Doram Elec-
tronics Ltd., P.O." Box TRS8, Wel-
lington Road Industrial Estate,
Leeds LS12 2UF.

With 244 pages the Home Radio
Components Catalogue contains
probably one of the largest selec-
tion of general purpose com-
ponents, but is rather thin on the
ground where semiconductor and
1.c.s are concerned.

The price of the catalogue is 85p
plus 45p post and packing and also
includes 70p “save money”
vouchers. Home Radio also issue a
separate price supplement which is
replaced free when new editions are

published.
The address of Home Radio
(Components) Ltd,, is 234-240
London Road, Mitcham, Surrey
CR4 3HD.

Two other catalogues received in
the general components field worth
investigating are the Phoenix Elec-
tronics, 200 pages, and the Nobel
Electronics, 132 pages. No purchase
price is quoted for these two cata-
logues.

For further information of the
Phoenix and Nobel catalogues
readers should write to: Phoenix
Electronics (Portsmouth) Ltd.,
139/141 Havant Road, Drayton,
Portsmouth, Hants PO6 2AA or
Nobel Electronics, Nobel House,
Bowater Road, London SE18 5TN.

-

On the semiconductor front, we
can recommend the Electrovalue
Catalogue No. 8  This 144-page
edition has a very comprehensive
section on semiconductors and i.c.s
and contains useful reference data,
including device case outlines.

The Electrovalue catalogue costs
40p and includes a 40p voucher for
use on orders over £10. Copies of
the catalogue can be obtained from

Electrovalue Ltd., 28 St. Judes:
Road, Englefield Green, Egham,
Surrey TW20 OHB.

Of particular interest to our

organ and synthesiser constructors
is the 132-page Maplin Catalogue.
This contains a section listing com-
plete keyboards, stop tabs, gold
contact wire, patch board and patch
plugs and even a complete organ
kit.

Also listed are complete circuits
and numerous application notes for
specific devices.

Available from Maplin Electronic:
Supplies, P.0. Box 3, Rayleigh,
Essex, price 40p, they guarantee
their prices for two months. For
an additional 30p they will send,
every two months, their latest price
list together with information on
any new additions and redeemable
coupons.

Finally, our last item is aimed
at the audio enthusiast. At first
glance, if any reader cannot find an
audio lead to suit his requirements
in the Audio Packs Trade Reference
catalogue then he must have a very
strange set-up.

This 76-page catalogue must con-
tain practically every possible com-
bination of plugs, sockets and con-
necting leads you are likely to
encounter in domestic audio equip-
ment. Each plug, socket and lead is
excellently illustrated and should
help to solve a lot of the inter-
connecting problems associated with
audio.

For the sum of £1 plus postage
this trade catalogue would seem to
be a good investment and is avail-
able from Tape Recorder Spares
Ltd., 206-210 llderton Road, Lon-
don SEI1S INS.

The new 100W Quad 405. The
amplifier uses novel techniques
to overcome thermal and cross-
over problems associated with
Class AB designs.
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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.

Unbalanced

Sir—While 1 go along with Mr.
Ainslie’s views in general on the
subject of the D/A pulse response
of the 8-channel Trace Multiplier,
see Readour last month. 1 would
suggest that the constant system
impedance is only important in that
it equalises the rise time of each
bit of the converter, thus helping to
eliminate overshoot on worst-case
switching of the bits.

An example of such overshoot is
provided by the photograph of the
D/A converter output, in the
August issue. An overshoot of al-
most one bit is seen between the
fourth and fifth steps of the stair-
case, if the photograph is examined
carefully.  This corresponds to
simultaneous changes in al] the bits,

Incidentally, the blanking pulse
to suppress such effects, generated by
C8 and R32. would seem to have a
width of about 13us, which is
longer than the clock period.

In the alternative circuit which 1
put forward in my letter last
month, balancing impedance is less
important than keeping impedances
as low as possible. In fact. un-
balanced impedance is used to
advantage in minimising the rise
time of the large flyback step which
begins each scan.

J. R. Keneally.
Weymouth.

Increased count

Sir—When using Mr Brewitt’s
excellent counter system (see In-
genuity Unlimited, May) in the
higher frequency ranges, the number
of 7493's has to be increased and it
may become desirable to have more
than the eight cross-connections
provided by one 7430 between the
7493's and the reset circuit.

Two 7430's can provide up to six-
teen such cross-connections but
result in two outputs which need to
be unified before being fed to the
rest of the reset circuit.

These two outputs can be satis-
factorily controlled by feeding them
into the two inputs of one or gate
in a 7432 and taking the one output
from the 7432 to the rest of the
reset circuit as shown in Fig. 1.

N. H. Jeffery,
Derby.
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We regret that we cannot answer any

Constructors wanted

Sir — Congratulations on your
Microprocessors- articles. As Chair-
man of the British Amateur Elec-
tronics Club (B.A.E.C.) 1 am par-
ticularly interested as our current
major project is the B.A.E.C. Com-
puter.

Members are contributing articles
and letters on the design to the
B.A.E.C. “Newsletter”, and there is
considerbale enthusiasm for this
major project, though some mem-
bers think it is a waste of time!

When the design-is completed,
members in all parts of the country
will be able to volunteer to make
individual sections, with all the com-
ponents provided by the B.A.E.C.

Naturally, computers are not the
be-all and end-all of electronics,
and all aspects are covered in the
B.A.E.C. Newsletters and meetings.
However, 1 hope our design will
help members understand more
about modern electronics, and per-
haps even encourage them to solder
properly!

In case any of your readers are
interested, 1 would appreciate it if
you would mention in your excel-
lent magazine that further details of
the British Amateur Electronics
Club can be obtained from our
Hon. Secretary, Mr J. G. Margetts,

11 Hazelbury Drive, Warmley.
Bristol.
C. Bogod
Penarth.

Calculator games!

Sir—Little pocket calculators have
become so popular that they've
even started playing “games™ with
them!

Have any of your readers heard
the story of the Arab Sheik who
had seven sons and ten daughters,
with 77 grand-children, and 345
great-grand-children. Now. how did
he manage to keep them all in the
lap of luxury?

If you tap these figures out on
your electronic calculator. and
then turn it upside-down. the
answer will be quite evident. Try it
and see.

Douglas Byrne, G3KPO/FOBMN

Curator of the Wireless Museum
Shanklin, loW.

Easy Rider

1

Sir.—With reference to your P.E.
Engine Analyser (October 1975). 1
am enquiring to ascertain whether
or not the instrument is applicable
to all engines? In particular motor-
cycle engines, which also require
timing adjustments etc.

I would be pleased to see.some
mention of this in a further article
or under a separate heading. | feel
that the instrument has great poten-
tial, and if any alterations to the
circuit are necessary could they be
published in a future issue.

| would also like to point out
that in the case of motorcycles there
are a lot of 3 cylinder machines
around. Notably our oawn British
Triumph Trident not to mention the
large number of Japanese triples on
the road.

My point is this, if the analyser

‘is useful for the motorcycle engine,

which I think it is, I'm sure other
readers would be very pleased to
see some modification to the cir-
cuit to enable 3 cylinder sngines to
be tuned.

This would, of course, replace the
8 cylinder alternative which to date
no one has put into use on a motor-

cycle. The 6 cylinder alternative
could also be adapted if the §
cylinder circuit was not suitable,

but if you just happen to have a
Benelli 750 six this would not be
suitable.

I hope some of the suggestions
could be taken up by Mr. Haley
who is. much more able than 1
where electronic design is concerned.

Thanks for an excellent maga-
zine and hobby.

M. Simpson,
Sheffield.

In reply to Mr Simpson'’s letter, my
knowledge of motor cycle engines is
very limited, but | can see no reason
why the Engine Analyser should not
be used on any four-stroke engine,
provided connection can be made to
the contact breaker terminal of the
coil when the engine is running.

To modify one of the cylinder
switch positions for a 3-cylinder
engine it is only necessary to change
the value of the appropriate timing
resistors associated with I1C1.

The resistance should be

32

NoNGHETI= k€ 10-7kQ
for 3-cylinders. Thus, if the 8-cylinder
position is used, R20 and R21 should
be changed to 6-8kQ and 3:9k.
Alternatively, a six-position switch
could be used to cover the whole
range.—D.H.
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- Dept.2, 56, Fortis Green Road,
Muswell Hill, London, N10 3HN.
telephone:  01-883 3705
"
1.C. SOCKETS LINEAR 1.C.'s
555 @ pindipl 55 | Ay-1-0212 £6.93 Lm2111 SN7600TN (TAASIT) £1.82 *
g 555 {TO-99)T Els;: £1.44 msooo g:p .| SN78003N g-gg
CD4000AE 19 * 17p " o * | p; Sock et " 556 (14 pin dip) 229t £3.95 * _3909 » SN76013N .
CD400IAE 1% - 75 o * | 2100, sor suim of wiher £6.59 * | MC1303L £1.84 SN7GOIN  £1.%8
CDA002AE 19% ¢ 17p*  lap* | o need. 65p per strip 703 {RF/IF Amp)  8p £6.59 * | MC1306P 80p SN76 227N(MC13277) £1.89
CDA006AE £1.59 * €1.33 * £1.08 * | Dual in line * 709 (8 pin dip) 38p AY-5-4007 £7.94 * | mMCI3100 £2.39 SN76532N £1.86
CD4007AE 2p * 19* 159 * | 8pin 13p. 24 pin 2%p. 105 709 (T0-99} 45p MC1312 £2.42 SN76544N £1.81
CD400BAE £1.75 * E1.46 * £1.07 % | 14 pin 150 Bpin30p.  Bpin 3p 709 (4 pindip) 3% BHA0002 £3.01 MC1314 £4.13 SN76550-2TAAS550)8%
CD400FAE Use CD4049* 16 pin 15p 36pin39p. Kgin 355, 710 (8 pin dip) 3% MC1315 €4.62 SN76552-2 8lp
CD4010AE Use CD4050* - 710 (T0-99) 45p CA21M1 g9 MC13Z7 €1.12 SN76660N(TBA120) 75¢
CD40V1AE % * 17p* Vg = 710 (14 pin dip) 44p CA3045 £1.69 MC1330P 83p SN76668N (CA3065) £1.12
CDA40V2AE 1% * 179 Hp* 71110-99) slp CA3046 88p MC1339p £1.52
CDA40I3AE 5% * S0p*  4ép* Our 8 Page Ad Audio 1.C . Booklet 71 (14 pin dip) 440 | Ca3053 5% MC1350 4o TAA3 £1.50
CDA0T4AE €75 * £1.46 * £1.17 * is supplied FREE with purchases of 720 (A.M Rodia) £F.76 CA3045 £1.60 MC1351 88p TAA300 £2.16
CD4015AE £1.75 * £1.46 * €1.17 Linear 1.C."s worth £1. or more 723 (T0-99) £1.09 CA075 £1.64 MC1352 88p TAA310A £1.87
CD4016AE 55 * a8p* a4p* (35p. if sold olone) Containg circuirs 723 (4 pin dip Zdp _CA3078 £1.26 MC1357 €1.57 TAAIZ0 £1.44
CDA40I7AE £1.29 * £1.07 *  9p* and pin connections 741 (8 pin dip L3 CA3080 5% MC1358(CA3045) £1.16 TAA350 £2.43
CD4018AE £1.89 £1.56 * £1.25 15 Amplifiers 250 mW to 20 watts 741 (T0-99) 43p CA308! £1.86 | MC1375 £1.48 TAA370 £3.45
CDA4OI9AE 80p * 66p* 53t 5 Audio Pre-Amplifien 741 (14 pin dip)  36p CA3082 £1.86 | MC1455 (555T)  62p * | TAAS50 75
CDA020AE £1.97 * £1.64 * £1.31 * | TYape Pre-Amplifier 747 {14 pin dip) £1.04 CA308% (TDAI200) £2.43 | MC1456CG  £1.68 TAAS70 £2.75
CD402)AE £.75 * £1.46 * £1.17p * | Power Driver 748 (8 pin dip) 420 CA3097E £1.67 ¢ | MCias8CPl 84 | TAA700 £5.03
CDAOBAE 19 * 7p*  l4p* I Irstrument Amplifier (Bifet) 748 (T0-99) 46p CA3I23E El.76 MC1468G £2.18
CC4022AE £1.83 * £1.53 * £1.22 * General Purpose Mini Amplifier 748 (14 pin dip) 4% CA3130 MC14950 £A4.24 | T8A120S £1.25
CDA4024AE £1.26 * £1.05 * Bdp * l D.C. Controlled Goin Control 753 (F.M. Tst.1.F) CAIMOTE (LM3900) 659 MC1496G 9%p TBAZ3 £1.02
CDAO25AE 1% * 17p*  dp Micra=mini radio (2 1.C's) ysion Eng CA3S00E £1.44 | MC33020 £1.50 T8A1 (723) E?.??
CD4026AE £2.79 * £2.32 * £1.86 * p © MC3401P T4p TBA500Q £3.16
CD4027AE 98p * Bp  &5p Pllﬂfa -D‘Rl /”070’/ 75492 £.10 | cr70m £5.34 TBAS20G £3.85
CD40BAE £1.53 * £1.28 * £1.02 * MFC40008 87p TBASI0Q £.7
CD4029AE £1.89 * £1.56 * £1.15 * ap & ke o Regulators 100 mA . | LOOSTI (T0.3)  £1.46 * | MFC4060A 79% * | TBA540Q £3.72
CD4030AE 71p * 5% a7p* Vebo 25 A 78105WC (T0-92) 60 * | | 03671 (10.3) £1.46 * | MFCG030A 79 * | TBAS50Q £5.29
CD4035AE £.75 * £1.46 * £1.17 * Vebo 8y 7BLIZWC (T0-92 60 * | |0377) (10-3) £1.48 * | MFCO040 96p TBAS60CQ £5.29
CD4040AE £2.00 * £1.69 * £1.34 o 20mA 7 7BLISWC (T10-92)  60p * | 129 (SOT-32) 85 * | MFC&070 £1.66 TBA625A £1.03 *
CD4042AE £1.49 ¢ £1.24 ¢ 9% * Pd mmw.&).”” 1130 (SOT-32) 85 * TBA62568 £1.03 *
CDA04SAE £2.15 ¢ £1.79 * £1.44 * Hfe 2500 = Regulators 100mA 1131 (SOT-32)  85p * | MMS314 £4.80 * | TBAG2SC £1.03 ¢
CDA049AE &% ¢ . T8LOSAWC (TBAG25A) 90p * | Mms316 £9.99 *
CD40S0AE &% 9 78LI2AWC (TBAS25B) 90p * LM30IT (T0-99)  65p TBAGS! £1.87
CDA4051AE £2.78 ¢ . 7BLISAWC (TBA625C) 90p ¢ LM30IS (8 pin dip)5% MVRSV (T0-3) £1.45 * | T8A720Q £2.79
CDA4052AE £2.78 * g LM301AT(T0-99)  67p MVRIV (TO-3) £1.45 * | TBA750Q £2.79
CD4056AE £2.12 * N Regulators 500mA | LM301A S(8 pin dip) 5% MVRISV (TO-3) £1.45 * | TBASDO E£1.11
CDAOS0AE £2.39 * 78MOSHC 135 | M307 T (10-99) 5% TBABIOS £1.24
CD406GAE £1.13 ¢ 7BMIHC £1.35 | LM307 5 (8 pindip) 57p | NESAO! £1.25 TBABIOAS £1.2
CD406BAE %p * 7BMISHC £1.35 | |M308 T (TO-99)  £1.96 | NE546A £1.16 TBAB20 86p
CD4DS9AE 28p * 78M1BHC EI.35 * | |M308S (8 pindip)  9Bp | NESSSV 73 * | TBA92Q £4.71
CD4070AE %p * 78M24HC £1.35 * | LM308A T (TO-99) £7.92 | NES556 £1.29 ° | TBA90Q £4.71
CD4071AE %p * 2p* 19 ° NEW LED Linear Cursors LM30BA S (8 pin dip)£6.90 | NE560B £5.06
CD4077AE 7p 5% 47 * eoch device contains 10 light Regulators 14 NESSIB £5.06 1CA270Q £5.24
CDAOBIAE 28p Upt 1% eml thing diodes in a 20 pin dual- 7805KC (T10-3)  £2.09 * | M309K £2.34 | NEse28 £5.06 TCA760 £2.16
CD40B2AE %p * Ap* 19 in-line packoge . Ideal for solid 7812KC (10-3) £2.09 7| Lmase £2.25 NE563 £2.9% TCABOOG £7.24
CDAOBSAE £1.28 * £1.06 *  85p* state anologue meters or dials 78I5KC (10-3)  £2.09 NES65N £2.63 TCAB30S £1.04
CD40BSAE £1.28 £1.06 *©  85p Type 101 RED £2.26.* Complete 78IBKC (T0-3)  £2.09 * | | M370N £2.85 NES566Y £1.97 TCA940 £2.25
CD4093AE £1.56 * £1.20 " £1.04 ° with leaflet . 7824KC (T0-3) £2.09 * | 371 £2.08 NES67V £2.63
CDAO9AE £2.95 * £2.46 ¢ £1.96 * T LM3I72N £1.99 TDAI054 £1.50
CD45IIAE £2.36 * £1.79 % £1.44 * vooanla LMIZ3N £2.99 SL4t4A £2.09 TDA1200 £2.43
CD452BAE . o TR 7BOSUC T10-220) £1.72 * | | 377N £2.71 SLAISA £2.75 TDA1405 80p *
s =0 78120C (T0-220) £1.72 * | {M380 £1.25 SL437D £7.50 TDAMI2 80p ©
ot Mzt 0p * 7815UC (T0-220) £1.72 LM38) £1.85 SL440 £2.84 * | TDAIAIS 80p *
[P AN 788UC (T0-220) £1.72 * | | m3p2 £1.66 TDA010 T.BA
o 7402 Vo 1t o 7824UC (10-220}¢1.72 LM703 68p SN7549IN 88 * | TDA202 TBA.
+— [ 7403 se*  12lpr  10p * . LMis £1.03 SN75492N €100 *
e p 56 gho 1€L8030 £3.52 ULNZHTA £1.52
7408 %t 1 Tp ZN414 Leaflet free with devices ( 10p alone )
s g 1t lp - MCI310; 2, 44 5 Leaflet free with devices (10p alone) | 2414 a3
op 13p* Np *
3] & 2 EDC LED DISPLAYS DIGITAL  SWITCH
7417 27p" 2p* o .
7420 Tep*  13p* lp * Litronix Double Digit Disploys el <
This state-of-the -art MOS LS} chip contains 7427 et 2t Mg * 0.5" Comman Anode; 2 R/H NEW Ty 3 BCD encoded digital switch
all the logic necessary for a 3} decade, duol 7430 b L p * Decimal Points gé 2 Reading 010 9. Suirable for
slope integrating, automatic polarity derecting 7432 zpt  22pt 18 * DL721 % 1.9 T _S | digiral clock alarm setring ;
DVM  Supplied with free data and circuit 7437 zpt 2 18p D727  0.019.9 2= DVM input Scaling ete
booklet. AY-5-3507 7441 7% et 50p * Suitable for Clocks, Meters, 243 E
7442 65p*  55p° Qp Instruments, Channe! Indicators BiEs 1109, £1.49 each *
OUR PRICE ONLY £6.59.° ;:3 :fv: ;;v: ng Our price £4.75 * each 3 5 A — %
(Dato ond Circuit Booklets olone 20p e e et s -
7447 95 B3pt Low cost Red GoAsP] 0.33" Litronix DL 707 Series W) ot £1.82% each  (Red oniy)
7470 300 25". Motorala MLED 500 | 0.33" Morsonto MAN 50/70/80/3600 /s o all €1.82" Each (Red, green, yellow, Orangs)
" . 7472 25 aip in a 1092 packoge | 0.33. Xciton XAN 70 Series . Sl alt £1.49" Eoch  (Red Green, yellow)
LA IPLERED e LG o0 P A . 0:43] Monsonto MAN 4000 Series /i /o oll £2.32" Eoch (Red, Green, Yellow, Orange)
12-24 he. Clock 1.C. with 25 pin capability 473 30p 25p 20p S 0 Py, .
P . . . 0.63  Litronix DL747 *Jymbo' Series "/ /| all £242% Each (Red only)
and low externat parts count. Supplied with 7474 32 %p 2lp g Common Cathade 05 Common Anode (Red only)
monufacturers detailed leaflet £3. 95p¢(inc . 7475 AZCA % S NOTE; MAN 4000 Series pi e 14 pim dif he some as MAN 50; 70 and 80 sorfer
- - - B d d v
VAT) (Leaflet alone 20p.) Foll Kit 7476 3%t up 2p U iesipiniovniorelllpiniel EM 4
{excluding case) availoble rowards 7482 75t 6% 50p *
end of 1975, PHone Clive for details. 7485 £1.30 * £1.09 * 87p * T _EMITIING DIODES
7486 3t %p* 2% ¢ Free snap-on plastic retoiner P
7489 £2.92 * £2.80 * £2.10 * . o . Qo kI8 yinofevetenthisle
MULLARD MODULES 7490 4% a0p* 3 * GelE ) Pl 02 Lty S Eln
s N e ‘;f by dia.ters dia. lem dio. 0.33% (LIT707) %0p."(inc. VAT)
Still make the simplest, highly 7492 o °. . (T1L209) (MLED 650 0.63 " (LIT 747)£199 .*(inc. VAT)
reliable F.M. tunel P 4op 3 104 1 16 10% 100+ [ 1+ 100+
eliable F.M. tuner 7493 45p*  40p* 3 e was] I
7495 67p*  55p* 45p * | Red 1o 15 27p %p 2% 0"0 '/30‘0' 0RS
74100 £1.08*  8%"* 7% * | Green 7p  Up 33p 30p  ZTp* LT 4N25 or TILIG
74107 35p* 28p* 220 * |Ormnge 27p  2p 3p e Zpr 6 pin industry standard package
;:llg i;p' geg; g?p ¢ | Yellow  34p 3p 5p 3 W 2.5KV isolation  £1.00.*
(i P p "
74141 78p* 43p* 53p *
74145 68p*  5Bp" 48p * Gari
74154 £1.62 * £1.48 agp » | -mcondorie A “_ oA A
74174 €1.00 ¢ 8% &% * 0-6v  100mA .t | 09-17V : £1.95 v £2.27  £2.64°
Z4VSORR € IL0CRE' SNese A7/ ol 9-0-% 100 mA . ¢ | 0-12-15-20-24-30V - iZ.AS e 415 -
OUD front ond ZA1S1 R L QORE 2 SORSNE 7O = 100 ma 9p * | 0-24-30-40-48-60V - « £7.02 -
b GEdp (mhar] (et 2R Gl ol p La GaSh s | O19.75R-4050v £270 % £3.40 % £4.5a .
LPIIBS  I.F. Strip £6.22 74193 £1.35 “£1.14 % 0p * .
LPI400  Multiplex decoder £1.64 * £1.34 - 1A £6.18 * p.p. on transformers 10% of price min. 20p

7 rmy T b ] Items followed by o* Overseas Custame postage & pocking  20p Data Sheet and photocopy service available 10p. per page
1 1 inc. VAT o1 8% deduct 2/27 from Orders for over £6. post
7 25% /5 from others free . Except transformers Advert No A of Series B CALLERS WELC OMED|

all others
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BARGAIN BUNDLES

Send to: BI-PAK SEMICONDUCTORS,
DEPT. P.E.2, PO BOX 6, WARE, HERTS.

Bi-Pak bring you, for 2 months only a fantastic Inflation
beating offer designed to help you, the customer. With
every Pak comes a useful FREE GIFT. In addition to this,
PRINTED CIRCUIT KIT. Containing 6 sheets OUT Star attraction is the D.l.Y. Printed Circuit Kit. With
of 6in X 4in single uded laminate, 3 generous €v@ry Kit sold during this offer comes a voucher to the

supply of etchant powder, etching dish, etchant o i i
S GG Loy R LT per value of £1-50 to be spent on any items from our Retail
high quality pump drill with spares, cutting knite Catalogue.

with spare blades, 6in metal ruler, plus full easy-
to-follow instructions. £7-80p.

V==

INSTRUCTIONS
S i -

\

DIODE + RECTIFIER BUNDIL.E

/ 20 GERM G.P. DIODES DIRECT REPLACEMENTS FOR OA8i-85,
[] o0avi-9s

2 x BY100 PLUS FREE BOOK 4% 1-5A 50V
4 X INA00 | o Br e R s Tite howed X 1-5A 400V
4 x IN4004 CORSTRUCTOR" 4 x IN4148

ALL FOR ONLY s 1 D 5 o OFFER WORTH £3  /

@ 3 for the PRICE of 2

Buy 2 x C80 cassettes for 72p per pair—
@ GET 1 x C80 ABSOLUTELY FREE

Buy 2 x C90 cassettes for 96p per pair—

GET 1 x C9¢ ABSOLUTELY FREE

BUNDLE

0:6A 100V 2 x 3A 50V
1A 50V 2 X 5A 400V
2 x |A 400V
PLUS FREE 2 METRES OF 18swg
MULTICORE SOLDER
ALL FOR ONLY

£1-50

OFFER WORTH £3

2 x
2 x

n ~ Y
WATCH THIS SPACE FOR THE GREAT BI-PAK CHRISTMAS COMPETITION WITH A FIRST PRIZE OF A
COLOUR T.V. PLUS 52 OTHER PRIZES

DX FRONT END
VTO3  88-108 MHz

* 2 DUAL GATE MOSFETS
* SILVER CLAD CHASSIS
* A.G.C. and A.F.C.

.L. “ COOIS | v A 4 stage Front End. Will

pull out stations which on

= conventional receivers would
soothes be lost in the noise.
’ Gain 30dB + at 100 MHz.
‘Noise 6-5dB Typ.

af!d heals Seeew=|_\.HE FRONT END/CONVERTER
minor '

burns

VTO1

* DUAL-GATE MOSFET FIRST STAGE

Covers: AIRCRAFT - WEATHER -
SATELLITES - AMATEURS

VARICAP TUNED:

Input 118-150 MHz

Send £10-90 |.F. Output 10-7 MKz

I.F10. HIGH PERFORMANCE DE-LUXE LF. STRIP

NOW with 70dB galn Send £8-60

* SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
3 gENTRE ZERO TUNING METER + SIGNAL STRENGTH METER
UTPUT

* ADVANCED DESIGN

Burneze - unique aerosol first aid
cools instantly, contains a
fast-acting local anaesthetic
plus antihistamine to control
swelling. It deals with the
hngering pain of a minor burn or
scald and reduces the chance

of a blister

From Boots and other chemists. S.AE
to Potter & Clarke, Croydon CR93LP,
for intriguing leaflet

ALL PRICES Send 8p + S.A.E. for Data Sheets.
QUOTED Sole U.K. Agents

INcLuoevar - REEDHAMPTON LTD.

ANDP. & P. v
NDIFE]R 182-184 Addington Road, Selsdon, Surrey CR2 8LB
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SIEMENS, PLESSEY, Etc,
MINIATURE RELAYS

RELAY

Col. (1) 2 3 4
Goil ohms [
$2 4-8 2 cjo 75p*
Col. (2) 58 5-9 6cj/o 85p
Working 185 8-12 M 65p*
d.c. volts 230 9-18 2cfo HD 85p*
Col. 3 430 15-24 4c¢/o 85p*
Contacts 700 12-24 2 cjo 65p*
Col. (4) 700 16-24 4 clo 85p*
Price 1,250 18-36 2 ¢cjo 65p*
2,500 31-43 2 c/fo HD  65p*
HD = 2,500 36-45 6M 65p
Heavy duty | 9,000 40-70 2 clo 65p*
15 85-110 | 6M 65p*
*Incl. Base. All prices incl. P. & P.

QcEN TYPCE RELAYS
6 VOLT D.C, | make contacts 35p, P 15
9 VOLT D,C. RELAY o

3 c/o S amp contacts. 70 ohm coil, 75p. Post |5p.
12 VOLT D.C. RELAY

3c/oS amp contacts. 120 ohm coil, 75p. Post |5p.
14 VOLT D.C. 3 c/o 75p. Post I5p.

ENCLOSED TYPE RELAYS

24 VOLT D.C. 3 c/o 75p, Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post 20p. Base I5p.

55 VOLT A,C. RELAY

3 h.d.clocontacts. Price 55p. Post20p. Base |5p.

IBOO VI?LT A.C.3c/osealedrype. 75p. Post20p.
ase
240 VOLT RELAY

h.d. c¢/o contacts. Prlce 75p. Post 20p. Ocral

plug in base {5p extr.
2)0/240 VOLT A.C. RELAY Mfg. by Arrow 2 h.d.

IS amp c/o contacts. Amp connectors. Price £1.
Post 20p

220/140 voLT A.C,RELAY

3-c/o 5 amp contacts. Sealed. Mfg. ISKRA.
£1:25. Post 20p. Base I5p extra

CLARE-ELLIOTT TYPE RP7641 G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.

110V. 2c/o. 20 amp contacts. £1-25, Post 10p.
Many others from stock—phone for details.

C/O MICRO SWITCH

VERY SPECIAL OFFER. Mfg. by

C.E.M, 3 amp 250 volt. 10 amp 125

volt. 50 for £3, Post 36p. 100 for £5.

Post 50p. 1,000 for £45. Post paid.

Bulk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roller
assembly. 10 for £2:50. Post 50p (min. order 10).

LATCHING RELAY

Twin latching relay, ''flip-flop' 2 c/o
each relay. Mains contacts. |15V
A.C. or 50V D.C. operation. 240V .
A.C.with 2-5K resistor. 85p. Post 20p.

230/250 VOLT A.C. SOLENOID

Approximately |4lb 1. Size of feet 14" x | 4",
Price £1-00, Post 202“I ' d ‘,'

HEAVY DUTY TYPE. 10 ib. (approx.) pull, £2:50,
Post 50p.
24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25lb
pull | inch travel. Two x approx. lib pull £ inch

travel. 6 x approx. 4o0z. pull { inch travel. One
24 volt d.c., | heavy duty single make relay. Price
£2:50. Post £1. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH

Easily fitcted. Fully guaranteed by makers.
Will control up to 600W of lighting

@

except fluorescent at mains voltage.
" Complete with simple instructions:
£2.75. Post 25p.

1,000 watt model, £4. Post 25p.
2,000 watt model, £8. Post 40p.

CENTRIFUGAL BLOWER .
Mfg by Smiths Industries. 230/240V §
a.c. Miniature Model. Series SE/200.
Size 95mm 82mm
Aperture 38mm
c.f.m., £2-75. Post 50p.
Mfg. by Airflow Developments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, £6-50. Post 75p.
Mfg. by Woods.
Extremely powenful. 220/250V.a.c. 0:3A 2,700 r.p.m.
continuously ratéd. Capacitor start. Cast construc-
tPion.E/I\perture H6mm x50mm, O/A 200mm. £12,
ost £1.

INSULATION TESTERS

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.
500V, 500 megohms, £30, Post 80p.
i,000V. 1,000 M Q. £36. Post 80p.

NEW!

All Mail Orders—Callers—Ample Parking
Dept. PEI2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 wau (I amp) £
0-5 (24 amp) (MAX) £11-50
| KVA (5 amp) (MAX) £15-00
2 KVA (10 amp) (MAX) £27-50
3 KVA (15 amp) (MAX) £30-00
4KVA (20 amp) (MAX) £60-00
375 p (MAX) £102-50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS

0,6, 12 Volt at-10 amp. £5.60. Post 70p.
0, 10, 17, 18 Voltat 10 amp. £7.90, Post £1:00
0, 4,6,24,32 Voltat 12 amp. £9:90. Post £1-00
0,6, 12 Volt at 20 amp. £9, Post £1-00
0, 12, 24 Volt at 10 amp. £9-20, Post £1-00
0,6,12,17,18.20 Voltat20 amp. £10-40. Post £1-00

Other types to order at short notice—Phone your.
enquiries.

STROBE! STROBEY STROBE!

Build aStrobe Unit, using the latest type Xenon
whne Ilght flash tube. Solid state timing and
triggering circuit. .230/250V a.c. operation.

HY-LYGHT STROBE MK Il
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20f.p.s.
Light output greater than many (so called 4
Joule) strobes £14. Post 75p.
RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM £6-30 to £12.
S.A.E. (Foolscap) for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultravioletlamp-
Powerful source of u.v. P.F. ballastis essential
Price of matched ballast and bulb £21°
Post £1-50. Spare bulb £8, Post 65p.

BLACK LIGHT FLUORESCENT U.V. TUBES

41t 40 watt, £5°50 (callers only).
2ft 20 wate, £4.25. Post 60p. (For use in
standard bi-pin. MINI. 12in 8 watt, £1.60.
Post 25p. 9in 6 watt, £1-30. Post 25p.
Complete baliast unit and holders for 9in and
12in tube, £1-70, Post 30p. (%in and 12in
measures approx.)

SQUAD LIGHT

A new conception in
light control. Four
channels each capable
of handling 750 watts
of spot lights, flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, effectively
giving i 4 different displays. Makes sound-to-
light obsolete. Completely electrically and
mechanically noise free. Can be used on same
circuit as radic mikes or sensitive amplifiers.

whole new range of lighting effects possible
with astounding results. Already in use in
London’s foremost theatres, night clubs and
discos. Conforms to all R.F.l. tests, including
Common Market regulatiens. Supplied in
tough, well designed case with embossed
front panel. Price only £60. Post 75p. S.A.E.
{Foolscap) for further details.

U.D.l. SINGLE CHANNEL

750 WATT MANUAL/AUTO DIMMER
750W Solid State Fader, with three functions.
Manual fade; Auto fade. -up; Auto fade-down.
Automatic cyclmg up and down Functions
selected with 'three- posmon rocker switch.
Two ranges of cycling for ‘Flashing’ or ‘Slow
blending’. Ready built module 6" x 37 glass
fibre board incorporating 10 amp TRIAC.

Two or more modules for top quality colour
* blendmg and flashing effects. PRICE £I5.

*********************
WIDE RANGE OF DISCO LIGHTING
EQUIPMENT

?' %oloqlr wheels, 34”
or details.

WHY PAY MORE?
MULT!I RANGE METER, A.C. volits
2:5-500, D.C. volts 2-5-500 (Sensitivity
2000Q/V d.c. and a.c.). D.c. current
0/1/10/100 mA, Ohms range. Sturdy
compact moving coil instrument with
2| ranges, D.menslons 120 80
44mm. Weight 0-32kg.

SERVICE TRADING CO Price £5-00,
(Total price inc. VAT and post £5-94).

VAT
VAT AT 8° MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE
UNLESS OTHERWISE STATED

2D 2 2 20 0 2 2
*******!H%

cassettes. S.A.E. (Foolscap)

Post SOp.

REVERSIBLE MOTOR

General Electric, 230V a.c. 1,600
r.p.m, 0-25A Complgze with anti-
vibration: rnourmng bracket and

capacitor. O/A size | |Omm x 95mm.
Spindle Yin. dia. 20mm long. Ex,
equipment tested, £3. Post 50p.

230/240 VOLT A,C. MINIATURE MOTOR.
20 R.P.M. Price é1. Post 20p.

BODINE TYPE N.C.I.
GEARED MOTOR

(Type J} 71 rp.m. torque 101b. in.
Reversible |/70th h.p. cvcie 0-38
amp. (Type 2) 28 r.p.m. torque 20,
Ib. in Reversible IlﬂOth h.p. 50 cvcie 0:28 amp.
The above two precmon made U.5.A. motors are
offered in ‘as new' condition. Input voitage of motor
115V A.C. Supplied complete with transformer for
130/240V A.C. input,
Price, either type £6-25.
former £3-75. Post 65p.

‘CARTER’ 230 YOLT A.C.

GEARED MOTOR

230/240V A.C., smooth, powerful,

continuously rated. Two types: v
.m. or r.p.m. Either type

£4'75. Post 50p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR

Carbon vane, oilless, 100/115V a.c.,

I‘gh.p. motor, 50/60 cycie, 2875/3450

r.p.m., 20 in vacuum, comp. |25

c.f.m., 10 p.s.i. (approx. figures).

New un’ised surplus stock. Supplied

with €lectrical connection data. FRACTION OF
MAKERS' PRICE£12, Post £1:00. Suitable | 10/240V,
150 watt auto transformer £3-50. Post 50p. (Both
items together Post £1-25).

PROGRAMME TIMERS

230/240V a.c. IS5 r.p.m. Motors. Y
Each cam operates a ¢/o micro

Post 75p or less trans-

3

switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.

2 cam model. I15r.p.m. £2-00 post 35p.

4 cam model. 1Sr.p.m. £2:50 post 40p,

8 cam model. 20r.p.m. £4.75 post 60p.
8 cam model, each cam fully adjustable. é r.p.m.
M.f.g. by Magnetic Devices, £7-50. Post 60p.

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 swutch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timerisalsoincorporated. ldeal
for Tape Recorders, Lights,
Electric Blankets, etc. A(tracnvesa(mCoDDerﬁnlsh.
Size 135mm x 130mm x 60mm. Price £2-25. Post
{Total incl, VAT and Post £2:87).

TIME SWITCH

' Horstmann ' Type Mk, Il Time
switch, 200/250 volt A A Two onj/two
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
h;gh impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. mdwndually tested. Price
£7°75. Post 50p. (Total inc. VAT £8'91).

TRIAC

theon Tag symmetrical Triac. Type TAG.
6/500V 10 amp, 500 p.i.v. Glass passivated plastic
trxac Swiss precision product for long term
reliability £1-00, Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac I8p.

POWER RHEOSTATS ! !!

Supernior Quality Precision Made

NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded w:ndnng heavy
duty brush assembly, continuously

raced.

25 WATT 10/25/50/100/1501250/500/1k/1-5k ohm.
£1.70, Post 20p.

50 WATT_ 1/5/10/25/50/100/250/500/1k ohm

£2-10, Post 25p
100 WATT l/5/|0/25/50/I00/250/500/Ik/l Sk/2:5k]
3-5k/5k ohm £3.30, Post

SERVICE
TRADING CO.

Black Silver, Skirted knoh calibrated in Nos. 1-9
I4in. dia. brass bush. !deal for above 22p each.
Personal callers only. Open Sat.
9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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P.E. SYNTHESISER

{P.E. Feb. 1973 to Feb. 1974)

well acclaimed and highly versatile large-
scale mains-opera(ed Sound Syn(hesiser complete
with keyboard circuits. All function circuits may be
used nndependenxly. or interconnected. The greater
the number of circuits, the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to good advantage.

THE MAIN SYNTHESISER

Stabilised Power Supply £12.05
Two Linear Voltage Controlled Oscillators
and one Inverter—all 3 circuits; £16-

The

PCB (2 are required)—each £1-48
Two Ramp Generators and Two Input
Amplifiers—all 4 circuits £5.62
PCB (holds all 4 circuits) £1.38
Sample-Hold and Noise Generator— £6.52
PCB (holds both circuits) £1.64
Tone Control, £2-43; PCB, 71p
Reverberation Amplifier £6-26
Sprine Line unit for Reverb Amp £4-95
Ring Modulator £3-44
Peak Level Meter Circuit £1-50
{C0uA Panel Meter £3-75
PCB for Rev., R-Mod. & Merer Ccts., £1-86
Envelope Shaper, £524; PCB, (I 42

Voltage Controlled Amp and Diff. Amp. £670
PCB (holds both circuits) €126

THE SYNTHESISER KEYBOARD C|RCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)

2 Log. Voltage Controlled Oscillators £14'51
PCB for both log VCO's £2.32
Divider, 2 Hold Circuits, 2 Modulation Ampli-

fiers, Mixer and 2 Envelope Shapers £19.46
PCB (Holds the first 6 circuits) £1.80
PCB for both Envelope Shapers £1-50
Keyboard Stabilised Power Supply £7-30
Printed Circuit Board 94p

SYNTHESISERS AND KEYBOARDS

P.E. JOANNA

1975)

The new electronic piano that_has switchable
alternative voicing of Piano Honky-Tonk and Harpsi-
chora. All PCB's are "as published”

Power Supply £8-85
Tone Genera(or and Top C Envelope Shaper l.|0 26
PCB for above 1-30
Envelope Shapers

(P.E. May to Aug.

12 sets (full requirement) £32-16
Set of 12 PCB’s (full requirement) £15.00
Voicing and Pre-Amplifier Circuits £7-99
PCB for above circuits £1.80

Remaining circuits: prices in lists.

KEYBOARDS

Kimber-Allen Keyboards as required for many
published circuits, including the P.E. Joanna,
P.E. Minisonic and P.E. Synthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.

3 Octave Keyboard (37 notes C to C) £20-50
4 Qctave Keyboard (49 notes C to C) £23.50
5 Octave Keyboard (61 notes C to C) £27.00

Contact Assemblies for use with above keyboards:
Single-pole change-over (SP) as for P.E. Joanna and
P.E. Minisonic. Two-pole normally-open make-
break (2P) as for P.E. Synthesiser. Special contact
assembly (4PS) having 4 poles, 3 of which are
normally -open make-break contacts and the fourth
is a change-over contact—this special assembly
enables the same keyboard to be used with the
P.E. Synthesiser, P.E. Minisonic, and P.E. Synthesiser
simultaneously thus avoiding the cost of more than
one keyboard.

3 Octave 4 Octave 5 Octave
Contact Each Set Set
SP 20p £7-40 (9 80 £12:20
2 24p £8-88 £11.76 £14.64
4PS 48p £17-76 £23-52 £29-28

Printed Circuit Boards for use with the above
contacts and thus efiminating most of the inter-
wiring required, are available—details in our lists.

PHONOSONICS

P.E. MINISONIC

{P.E. Nov. 1974 to March 1975)
A portable, battery or mains operated, miniature
sound synthesiser, with keyboard circuits. Although
having slightly fewer facilities than the large P.E.
Synthesiser, the functions offered by this design
give it great scope and versatility.

Two Voltage Controlled Oscillators £5-14
Voltage Controlled Filter

and Voltage Reference Circuit £3-35
Two Envelope Shapers and Two Voltage
Controlled Amplifiers £7.2%
Keyboard Controller and Hold Circuits £2-62

Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, £1;

3 Oct., £1-48; 4 Oct., £1-96; 5 Oct., £2.44.

H.F. Oscillator and Detector £1.66
Ring Mod., Noise Gen. & Env. Inverter £4-96
Two Power Amplifiers and Two Mixers €351
Battery Eiiminator £5.68
Temperature Stabiliser £1-47
PCB to hold 2 YCO0s, VCF and V-Ref £].84
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold £1-99

PCB to hold 2 Power Amps, Noise Gen, Envelope-
Inverter, HF Osc. and Detector £1-32

PCB for Battery Elim. & Temp. Stab. £1-25

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE QUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE

Photos: 2 of our units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were built by ourselves and are not

l for sale.)

l\.lll '

canqursed

NAME

—- Become a
1 radio amateur.

|earn how to become a radio-

I amateur in contact with the whoie
world. We give skilled preparation
.1 for the G.P.O. licence.

ADDRESS

ST T L i T T T NN
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EB125
P.0O. Box 156, Jersey, Channel Islands.

Block caps please l
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- SOUND-TO-LIGHT (P.E, Apr Aug. 71)
The ever-popular AURORA—4 or 8 channels each
respondlnz to a different sound frequency and con-
trolling its own ngh( Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.

4 channel component set (excl. thyristors) £12-83
8 channel companent set (excl. thyristors) £22:16
Power supply component set £4:86
PCB for 4 frequency channels £3-32
PCB for power supply and 8 lamp drivers £1-56

I Amp 400V thyristors (| per chan. requ.) each 75p
Panel meter (1uA) (optional) £3.75

VOICE OPERATED FADER (P.E. Dec- 73)

For automaucally reducing music volume during
“talk-over'’ particularly useful for Disco work or for

home-movie shows. .

Component set incl. PCB £2.95

TAPE-NOISE LIMITER

most tape recordings.

£2-50
£3.98

Component set {incl. PCB
Regulated power supply (lncl PCB)

PHONOSONICS

Very effective circuit for reducing the hiss found in |

RHYTHM
GENERATOR

(P.E. Mar, Apr. 74)
Programmable for 64,000 rhythm patterns from
8 effects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and
soft cymbal), and with variable time signatures
and rhythm rates. Really fascinating and useful.

Tempo, Timing and Logic circuits £12-57
PCB for above circuits (double-sided) £2.-84
Component set for all 8 effects circuits £10-49

Set of 4 PCB's to hold all 8 effects £4.74
Simple mixer (no PCB available) £2.76
Alternative mixer with external volume
controls and adjustable gain {independently
designed), including PCB £9.22
Power Supply, including PCB £6.32

SOUND BENDER (P.E. May 74)

A multi-purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated fadar, automatic fader and frequency-

P.E. TUNING FORK

DETAILS IN LISY

Componen( set for above functions (excl. SWs} £6-36
Printed circuit board £1.54
Optional ex:ra—addmon:l Auduo Modulator, the
use of which, in conjunction with the above com-
ponent set, can produce "‘jungle-drum’* rhythms.

Comp set (incl. PCB) £2.47

GUITAR EFFECTS PEDAL (P.E. July 75)

‘Will modify an audio signal not only from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of ali
the low-priced sound effects units in our range.

Co_mponen( set with special foot operated

switches £6.16
Alternative component set with pane!

mounting switches £4.60
Printed Circuit Board £1-10

HI-FI TAPE-LINK (P.E, Mar./Apr.73)

Designed for use with reasonable quality tape-decks,
this high performance pre-amp includes record,
playback and metering circuits.

Stereo component set (excl. panel meter) £23.48
Mono component set (excl. panel meter) £14:19
Power supply component set £593
Stereo main PCB £2-74
Stereo sub-assembly PCB 98p

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

An independendy designed VCF that can be used
with the P.E. Synthesiser.

£3-41
£1.20

Component set
Printed circuit board

PHASING UNIT (P.E. Sept. 73)

A simple but effective manually controlled unit for

introducing the *‘phasing” sound into live or
recorded music.
Component set (incl. PCB) £2.40

PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically
control the rate of phasing.

Component set (incl. PCB) £3.65

P.E. JOANNA

SEE OUR ADVERTISEMENT ON OPPOSITE
PAGE

WIND AND RAIN UNIT
A manually controlled unit for producing the above-
named sounds.

Component set incl. PCB £2-63

POWER SUPPLIES

Sophisticated low-noise highly-stabilised power
supply kits complete with PCB's and detailed in-
formation are now available. Details in list.

Other PCBs (al! **as published'’) While stocks last

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

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

Multi-function circuits that, with the use of other
external equipment, can serve as lie detector,
alphaphone, cardiophone, etc.

Pre-Amplifier Module

Component set and PCB £3:60

Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed-back

lamp driver circuits £5.31
Audio Amplifier Module
Type PC7 £5-50

SINE AND SQUARE WAVE GENERATOR (P.E. July 75)

Suitable for ' audio, digital, or general purpose.
Controllable through 4 decade ranges I0Hz to
100kHz. Switched attenuation through 10 ranges
from 10V to ImV peak-to-peak.

Component set £7:16
PCB for above components £1.55
Power Supply £6.32
PCB for Power Supply 72p

P.E. MINIMIX 6

DETAILS IN LIST

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. D .

Component set (ex). spring unit)

Printed circuit board £1.66
9 inch spring unit £4.95
Panel meter (50uA) (optional) £3-75

ULTRASONIC TRANSMITTER-RECEIVER

(P.E, May 1972). A hngh|y sensitive, tight-beam,
long-range, “'invisible beam'’ detection circuit with
numerous applications.

Component set with PCBs but excluding
transducers

£4.60

SEMI-CONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home
constructor. While stocks last.

Set of resistors, capacitors, semiconductors, poten-
tiometers, makaswitches and £7.96
Panel meter (500uA) £3.75

!
PHOTOPRINT PROCESS CONTROL (P.E. Jan./Feb.72)

o ° Bench Power Supply (P.E. Sept. 1974) 70p
E NVELOPE ccTv: . . For colour and B & W, an indispensible dark-room
g::ﬁﬁ'd:?"?écwg?:"aﬁ?"g“3{,’“,?,‘:;' and £2.20 unit for !‘nndmgI exposure, cfn(rollmg enlarger
Al L. . A .
s H APE R D.P.CBIfoPr rem:iging ICir(cF:‘iE“ (AP.E. IOg;(z.)l974) (15-30 g:,"rwpl‘;nﬂen:‘ s::(b;el)s(lcr;‘ r:‘ﬂ:(l:rs)vo tage AT
igital Power Supply (P.E. Aug. ] d
The new ADSR Envelope Shaper published in Electronic Piano: :”mled CII’CI(III( BAO)"d :;;;
P.E. October 1975 and having manual control of Pre-amp PCB (P.E. Oct. 1972) 85p anel meter {Im
its Actack, Release and Sustain functions. Power Supply PCB (P.E. Oct. 1972) P
Component set incl. PCB ey | Pgyyer Staves: Power Supply PCB (P.E. Aut. (  ENLARGER EXPOSURE METER AND
Rondo: THERMOMETER (P.E. Sept. 73)
CBS SQ Decoder PCB (P.E. Sept. 1973) 60 A H
Component sets include all necessary resistors, Pre- Arcnzp PCB (PE. Oc(( 7). w: Dual-purpose dark-room unit with good “C“‘r‘“y‘
capacitors, semiconductors, potentiometers and Tone, Balance and Volume Con(rol PCB Component set with PCB but excl. meter 78
transformers. Fuller detajls are in our lists, (P.E. £1.40 Panel meter (100uA) £3.78
Transistors  BFY5I 22p 2N3055 48p || t i Electrol tic Capacitors (uF/V Polyester | Tantalum
ACIZS  30p BEYS2  24p 2NI702  12p 72?#&“ c'm::," gelr‘\:r:OOmW 15p | 0:47/63 755 100740 4 /1)20/40 71p | (#F) (FIV)
ACI76  20p BSY9SA  22p 2N3703  12p ; P 139v 200mw I3p I-0l63 6p 100/63 np 2800/100390p | .01 30| 0-1/35 13
BC107 13p MIE2955 110p 2N3704  12p|709 8-pin DIL  40p | o 25p | 1-5/63 6p 150/16 p 330/63 133p 0015 39 02’2/35 130
BC108 13p MIE30SS 75p 2N3819  35p | 723 TOS 9p |5 v 400mw 15p | 2-2/63 6p 150/63 llp 330011003900 | 9023 35 | 0.47/33 13p
BCI109 13p ©C28 . 609 2N3823E 39p | 741 8-pin DIL  32p | 5.1V | 25p | 4°7/63 6p 220/10 6p 4700/16 60p | 9.033 ]*p 1-0/35 Jp
BC147  12p OC7I 4p 2N4060  12p [ 747 |4-pin DIL 115p | 5:6V 4oomw 15p | 6:8/40  6p 220116  7p 4700125 75p|0.047 3ip| I-5/35 4
gg::g :%p gga ;;p %:;gz; ;?: 748 TOS 63p |56V 13W  20p :0/25 :p %%gﬁg uv 4700/40 93p | 0.068 n: 2-2/35 u:
BEI® 130 ORPl2. sen INS777  asp|7488minDIL 63p|S2VA00mw 130 283 &b 32063 2ip Ol de| 4TS ten
BCI58  13p ZTXI07 12p 1AT7805 TO220 165p | 5.1y s00mw 15p | 22/10 6p 330/10  6p 022 5;2 1025 18p
BCI59  13p ZIXI08 7ip Diodes LAT815 TO220 165p | joV 400mwW 15p | 22/25 6p 470/6:3  6p SEE OUR 535 70| isj63 16p
BCI82L  I2p ZTXS50l 13p IN9I4 4p | Av.1-0212 s50p | 11V IW 25p | 33/6°3  6p 470/10 12p 0-47  9p| 22/16 18p
BCI84 12p ZTX503 15p IN400I 6p e, P1i2v 400mw 15p |33/16 6p 470/25 16p LIST 068  t1o 47763 18p
BCI87  25p ZTXS31 23p |N4002 7p | CA3046 Tip | 12v Iw 25p | 33/40 6p 470/40 20p 1-0 .4: 47/16V 30p
S o [l O N L
BCatC MshaNijos 22 iNdoor igp|MFCsoto e |1V B3R |37a8  ep 6025 200 OTHER
2N2219  27p QAY9I 7p | sG3402N 202p 47/40 6p 1000/10 14p Pri arecthat
BC213 15 3IN2905  27p QA200 8 18V IW 25p 47763 7p 1000/i6 250 GOODS rices are correct a
BCA7E  29p 32907 22 Oasgy 65 | EP27/301SF 1359 | 20v 400mW 15e [ Toois e 1000725 30p time of press. E. &
BCY7I 22p IN3053 18p Z5f (ZiL) 75p | (7-segment mumeric 20V IwW 25p | 100/10 6p 1000/40 54p STOCKED O.E.d.ellv?r.ns subject
BFYS0 22p 2N3054 66p ZSi7| 16p | display) 27V 400mW (Sp | 100/25 6p 220/25 45p to availability.
LisT — :
Send 5.A.E. with all U.K. requeses for | POST AND HANDLING ALY L v Tvige 300, Detsils of i
free list giving fuller details of PCBs, | U.K. orders: under £15 add 22p. Add 25%, (or current rate if different) 1 oo, and postage rates will be sent
kits, and other components. over £15 add 40. to full total of goods, post and handling. | . ith list.
Overseas enquiries for list: Optional: Fee for compensation | Overseas—VAT does not currently | Eire and Channel Istes classify as
Europe—send 206p. against loss or damage in post (U.K., | apply. overseas for posting purposes.
Other countries—send 30p. Eire & C.l. only): 35p.

PHONOSONICS, DEPT. PE 3D, 25 KENTISH ROAD, BELVEDERE, KENT DA17 SBW

MAIL ORDER AND C.W.O. ONLY
DON'T FORGET VAT!

Y
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TELECTRONIC FOOTBALL AND TENNIS

Don't miss your copy of |"VipE6 spoRT

OVER 5,000 ITEMS - largest UK range of
electronic components for home
constructors.

200 PAGES - every aspect of electronics and

components for amateurs and hobbyists
kits, projects, test gear.

DOZENS of new lines and new ranges.
MANY price reductions throughout the new
Catalogue.

A Discount Voucher with every copy, worth
SOp.

Now 231 TOTTENHAM COURT ROAD, W1

] open: 94/96 Upper Parliament Street, Nottingham

Write now for your copy. enclosing 70p remittance

}' electronic ball games.

i# FOOTBALL. TENNIS,
[HOLE IN THE WALL on

i plug Video Sport into

i your TV and away you

ON YOUR OWN TV

Play three exciting

your own TV! Just

the aerial socket of

go. Compietely safe
for you. your children
and your TV. Mains
operated

OUR INCREDIBLE PRICE
£29:50 inci. vat

NOW AVAILABLE AS A KIT £19-50
Demonstrations now in ali CENTRES!

BUILD THE TEXAN + FM TUNER
TEXAN 20 + 20W STEREO AMP

Features glass fibre PC board,
o 10

Gardners low fisld
. 681.C.n, s pius diodes, etc.
Designed by Texas instruments enginesrs for Henry's
and P.w. t972. Overall slze 15} x 24 X 64in. Mains
operated. Free teak sieeve with every kit.

£29-95

(carriage 50p)

(sts0 Duilt and tested
£39-95).

HENELEC STEREO FM TUNER

Features capacity diode tuning. lead and tuning
meter indicators. mains . High pert

and senaitivity. Overall size in task sloeve 8 x 2} x
83in, Complete kit with teak slsave.

£26 - 25 (carriage 50p)

(also built and tested £31-20)

JOIN THE LARGE BAND OF CONSTRUCTORS!

AM/FM MODULES

LP1179 LP1171

Combined AM/FM tuner modules, together with a
small number of R's and C'a and Ferrite Aerial,
make up 8 sensitive FM/MW/LW tuner

8 Voits supply, supplied with data and circuit
€8-82 the pair

sheets
&
Suitable Ferrite aerial 87p. )

UHF TV TUNERS

625 hine recelver UHF transistorised tuners U.K

). Brand new. {(F p g 25p each).
TYPE A variable tuning stow mation drive £3-50.
TYPE B 4-button push button (adjustable) £4-60.
TYPE C variable tuning £2-90.

LPt171 combined IF strip £4-80.
LP1179, FM front end and AM gang
£4-80,

GARRARD CT4

SPECIAL OFFER—STEREO CASSETTE
TRANSPORT MECHANISM

Foatures: *Sterso hesds. *Built
in motor stabiliser. *Auto stop +
oject. *Pause controt. *12V d.c.
peration

obust.  precision engineered
mechanism  based on  the
STARR' patented design. Ideal
for use in car sterec cassette
players. Hi-Fi stereo cassaite
Lracordou. industrial snd many

other applications.
Suitable for the
Stereo Cassette Deck

PW'  Ascot

£13-50 INcL. vAT P. 3 P. 35p

SINCLAIR SPECIAL OFFER
Complete project 605 £23-95
Sinclair Stereo 60 Pre. amp £8-15

TYPE D 6-button UHF/VHF tuner £5-20

Etectronic Centres
404-406 Electron
354 PA-Disco-Lighting High Power Sound
303 Special offers and bargains store
Tottenham Court Aocad W1 01-580 3459

Components & Equipment 0t 302 8381
502 5854

HiFiand
Electromics
Centres Open

ALL PRICES INCLUSIVE
OF VAT

23
31 96 Upper Parliament Street Nottingnam Tel Notts 32668 9am - 6pm
At mail to 303 Edgware Road lLondon W2 1BW

ices correct at me of preparation Subject to change without notice: & &

(o3

PRACTICAL PAPERBACKS DIGITAL CLOCK KITS
FROM
. FAST BUILDING, EASY T
ELbECJTRONIC TEST EQUIPMENT—and how to use It, £ 4 o F F FOLLOW INSTRUCTISONS(?
y Joe Risse £1-85 A VERY COMPLETE KIT
COLOUR TV TROUBLES—Problems and Solutions CLOCK DATA
(Factbook), by the Editors of Electronic Tech- i
niclan/Dealer ent o £2-30 aliﬁqg* X 3x24in
ELECTRONICS UNRAVELLED—A New Common-
sense Approach, by James Kyle £1-90 50076EOT_|ZTION
SIMPLIFIED COMPUTER PROGRAMMING—The Eas
RPG Way, by Kelton Carson Y £1-95 1223 HouR
INSTALLING TV AND FM ANTENNAS, by Leo G. Sands £1-75 USUAL PRICE TO P.E. READERS
| JAPANESE %ONSUMER ELECTRONICS SCHEMATIC/ NO KNOWLEDGE OF ELECTRONICS REQUIRED
SERVICING MANUAL, by TAB Editorial Staff £2-50 LATE T
Mggm:o(l;-uslg:v'l;glrs:énbﬂ;NEup AND EMISSION s(inc?u?,zg PDEI§|9A§ Ci,?uw)LY 3L
, by Paul Dempsey £1-95 : N !
COMPARE OUR PRICES IF PURCHASED AS SINGLE
SERVICING TRANSISTOR RADIOS, by Leonard D'Airo  £1-95 ITEMS (INCLUDING VAT AND P. & P.) ¢
PRACTICAL TRIAC/SCR PROJECTS FOR THE 1 MM53 14 N Clock Chi i
) p 12-24 hr option 2-95
EXPERIMENTER, by R. W. Fox £1:80 4 063" LED Displays SNS 61 L 6-60
BASIC COLOUR TELEVISION COURSE, by Stan 1 Segment Driver Chip 0-50
Prentiss £2-20 1 Pack Resfstors. Caps., Transistors, Switch, etc. 1-60
cigcmowe_omcur vesian nanoRo0K, o o
ditors'of EEE Magazine By 1 Circuit/Assembly Manual 0-50
For free catalogue please write to Dept. PE 1 Futuristically-styled Case (state colour)—Red,
Black, White, Mauve, Green, Blue 4-40
u.
FOULSHAM-TAB LTD. | | | Pulse Electronics Ltd
YEOVlL ROAD’ SLOUGH’ BERKS Dept. PE3, 202 Shetford Road, Clitton, Beds.
=y Tel. Hitchin (0462) 814477
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BARCLAY ELECTRONICS ror

PLUSTRONIC

POSSIBLY THE MOST ACCURATE FULL 6
FUNCTION L.E.D. QUARTZ CRYSTAL WRIST-
WATCH ON THE MARKET TODAY

This is a special offer and valid until
19th December, 1975 only

@® FULL 6 FUNCTIONS (do not con-
fuse with cheaper 2, 3 or 4
function watches)

Single button operation
Displays hours, minutes
seconds, month, date of month
ULTRA ACCURATE to less than
1 seconu a week

Easily readable, bright L.E.D.
display

Automatic 3 second HOLD and
FADEOQUT display

Replace battery only once a year
Water and shock resistant
Anti-magnetic

Silent

® AUTOMATIC COMPUTERIZATION for 28,
30 and 31 day month

@® Top quality stainless steel

® Manufacturer’s full 1 year guarantee

@ Arrives in 1%ee presentation gift box

£34-50

@ Includes BEAUTIFUL MATCHING STAINLESS STEEL BRACELET

MONEY

SAVERS
DECIMO 200IE

THE ONLY TRUE SCIENTIFIC CALCU-
LATOR WE KNOW THAT ACTUALLY
FITS IN YOUR POCKET (WITHOUT
STRETCHING IT TO THE LIMIT) AND
YET HAS A LARGE BRIGHT AND
CLEAR 12 DIGIT L.E.D. DISPLAY AND
SINGLE FUNCTION KEYBOARD

This Is a speclal offer and valld untll
19th December, 1975 only

Only 6-75 x 1-75 x 14cm

10 figure mantissa

2 figure exponents

2 sign display

Common logs, natural logs and
antilogs

Memory

Memory + —

Sign change

Reciprocals

Square roots

DECImMo 2aag1.,
TS

™

Automatic constant

Exponent key

YX

Clear last entry

Register exchange

Memory exéhange (can be used as a parenthesis)

Mean and standard deviation, also polar rectangular co-ordinates
can be worked out using the appropriate formula

Floating point
QNLY
£24-90

Positive feel keyboard
+8% V.A.T.

Radians, degrees, grads

Hyperbolics

25 hour battery time

Own carry case

Algebraic logic

Full 1 year manufacturer’'s guarantee
mains adaptor required, please add £3 to total

00000000 0O

We also stock a wide range of calculators at discount prices

4-FUNCTION

CBM 774D  : digit, sliim pocket*

SINCLAIR CAMBRIDGE 8 digit, slim pocket, constant

SINCLAIR OXFORD 100 8 digit. constant*

4 FUNCTION % CONSTANT

DECIMO VATMAN SPY 8 digit. slim pocket*

DECIMO VATMAN 8 digit. green display

CBM 385R £ digit rechargeable

CBM 986R £ digit, green display, rechargeable

ROCKWELL 8R 8 digit. constant*

4 FUNCTION STORE MEMORY, %

CBM 776MD 7 digit, pockset sfim®

CBM GLIT6MR 7 digit. green display. rechargeabie

ROCKWELL i8R Store memory, constant®

4 FUNCTION FULL MEMORY, CONSTANT

SINCLAIR CAMBRIDGE MEMORY 8 digit, pocket siim

SINCLAIR OXFORD 200 & digit. %*

CBM 887D & digit, factor exchange, %*

CBM2GL98TF 8 digit, %, factor exchange. green dispiay, rechargeabie

DECIMO VATMAN MEMORY 8 digit, green display. %. factor exchange

AQCKWELL 2R 8 digit. %*

ROCKWELL 1R 8 digit. %, rechargeable

DECIMO COUNTER SPY 8 digit, %. pocket sfim mini*

SEMI-SCIENTIFIC FULL MEMORY

DECIMO SUPER VATMAN 8 digit. green dispiay. Vx, x2 factor exchange.
%. reclprocals®

CBM 989 8 digit. green display Vx, x?, factor exchange. % reciprocals,
rechargeatie

ROCKWELL 30R 8 digit, Vx, X, factor exchange.%. reciprocais*

ROCKWELL 31R  As J0R but rechargeable

DECIMO SURER SPY & digit, Vx. x°, factor exchange. reciprocals, %,
pocket siim mini*

SCIENTIFICS, ALGEBRAIC LOGIC, DUAL FUNCTION KEYS

SINCLAIR OXFORD 300 5 digit, Zaxponanls trig, log. m, V' x, reciprocalis, x’
memory*

DECIMO 200t 8 digit. trig. log. .V x reciprocals, memory. memory exchange,
y* e* %, x-y. degrees, radians, pocket slim*

DECIMO VATMAN SCIENTIFIC as 2007, but jarge green display

DECIMO SCIENTIFIC SUPERAMAN {/ﬁlalf. 2 exponents, log, 1 memory. 1
memory store, y*, &, reciprocals, x%, pocket slim*

CBM SR61203 8 digit, 2 axponents, trig, log. m, Vx, raciprocals, 8*. X, x-y.
(parenthes s), exponent shift, mean and standard deviation, polar rectangular,
co-ordinates, rechargeabie, 2 memory stores

ROCKWELL B1R 8 diglt, large green display. trig. log. =, Vx. reciprocais,
memory, @, y’'. x. M+ x* factor exchange. memory exchange. degrees,
rad, rechaigeabie

ROCKWELL 53R 8 digit, 2 exponent, samea as 618 but In addition 2 ievel
parenthesis, rechargeable

SCOOP! AUDIO MAGNETIC GOLD LABEL BLANK
CASSETTES—Price per box of ten: C60 £3-00, C90
£4-20, C1R0-£5-40. Post 22p per order

December 1975

SCI‘NT!FICS. ALGEBRAIC LOGIC, SINGLE FUNCTION KEYS
XAS SR16 8 digits, 2 exponent, Iogs. store memory, y , Vx. x4, reciprocals,
f&ctor exchange, rechargeable
TEXAS SRS0A 10 digit, 2 exponent. trig. log. =, VX, x\y, reciprocais. x*.
store memory. degree, rad. hyperbolic. factor uchanga. y* 8. factor key,
rechsrqeable
TEXAS SR51; Same as SRSGA but in addition has mean variance and standard
linear
DECIMO 2001E 10 dlgu Zuxponant- trig, log. m, Vx, reciprocals, memory,
degrees, rads, y . x’, x-y. memory exchange, hyperbolics, pocket siim* 24-90
CBM SR4148R  seme as SAG120R but in addition has 10 digits, 2 exponents, 2
store memory, and clngla function keys
SCIENTIFICS, REVERSE POLISH LOGIC—SINGLE FUNCTION KEYS
SINCLAIR SCIENTIFIC  5digit 2axponents trig. fog. slim pocket, duai function 14-5¢
NOVUS (BY NATIONAL SEMI-CONDUCTORS)
6010 £22-50; 4510 £21-30; 4515 £48-50; 6020 £35+50; 5030 £37-80; 6035 £63-20
*These models eraploy ordinary batteries but mains adaptors are available. es an
optional extra.
DECIMO ADAPTOR
SINCLAIR OXFORD ADAPTOR £2-95
CBM ADAPTOR £2-7i
Please add the correct amount to total If adaptor is requlred.
NOTE—AIl rechargeable machines supplied complete with nicad batterles and
chargers for the stated price

Although correct at time of going to press prices may be subject to alteration without
notice. Please add 8% VAT to total plus 55p packing

PHONE CALLS AND PERSONAL CALLERS WELCOME
MONDAY-THURSDAY BETWEEN 2 and 5 p.m.

r
: BARCLAY ELECTRONICS

STANLEY HOUSE, 115 FINCHLEY ROAD, LONDON N.W.11

Please send me . - o . .
with/without opﬂonal mains adaptor | enclose cheque/money
order total value £.. . including 55p to cover packing.

NAME
ADDRESS

ALL GOODS ARE FULLY GUARANTEED. IF NOT SATIS-
FIED MONEY REFUNDED IF RETURNED UNDAMAGED
N WITHIN 7 DAYS
.
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INVERTORS

240v-50Hz from your 12v car battery.

25 watt—£4-20 150 watt—E£19-10
40 watt—£7-35 300 watt (12v)—£29-85
75 watt—£10-71 300 watt (24v)—£23-75

All above invertors are in kit form but may
be purchased built up in metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
SuPPLY

240v-50Hz-150 watt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter)£22-50 + £1-10p. & p.

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v-Flucrescent light, suitable for
tents, caravans, houses, boats & secondary
lighting for factories, hotels, etc.
12"-8 watt—%£2-90 + 25p p. & p. Built up—
£4 + 25p.
21"-13 watt—£3-30 + 30p p. & p. Bulit up—
£4:50 + 30p.

TRANSFORMERS & COILS
Both high volume & small order capacity
available.
Special offer. Miniature mains transformer
12-0-12v-6V.A.—85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

P.E. ORION STEREO
AMPLIFIER

g @
¥i-

1 DRAE slawg

i

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 100Hz-10kHz. Frequency
response *x 1dB 20 Hz to 20 kHz. Hum level
virtually nil with vol. full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The

.CCT incorporates a low fiux transformer and

inputs for disc. tape, tuner, etc.

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £43 incl. VAT & p. & p.

The bookend: case, I.C.s & semiconductors, P.C.
board, Transtormer, etc. may be purchased separ-
ately if desired. Send S.A.E. for turther information

ASTRO IGNITION

;.:.:i

G £S
omc“..“x

.’"'"'ﬂ"" MN"

e i s b o
ASTRO IGNITION SYSTEM
Complete kit of parts for this
proven and tested system £9-50
incl. VAT. Ready built with only two
connections to alter £12-50 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
the high energy spark, the fuel
mixture can be made weaker giving
further economy and fewer plug
problems. Fitting time when built
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wel-

comed.
ASTRO ELECTRONICS
Spring Bank Road, West Park
Chesterfield.

NEW EDITION
FOUNDATIONS OF WIRELESS
AND ELECTRONICS

by M. G. Scroggie

COLOUR T.v,

Patchett Price £5-40 0-5-20-30—40-80V 1A, £4-20; 2A, £8.
PRINCIPLES OF TRANSISTOR RSN BRI T, (R,
CIRCUITS by 5. W. Amos Price £3-55 MIDGET RECTIFIER TRANSFORMERS
For FW rect., 200/240V a c. 6-0-8V 1-5A or 8-0-9V 1A
ELECTRONICS UNRAVELLED by J. Kyle £1-85 each, 12-0-12V 1A or 20-0-20V 0-75A or 8-0-9V
Price £220 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

110 OPERATIONAL AMPLIFIER PRO-
JECTS FOR THE HOME CON-
Price £2-05

STRUCTOR by R. M, Marston
ELECTRONICS SELF-TAUGHT

WITH EXPERIMENTS AND PROJECTS

by ). Ashe Price £2:10 250V 100 MA, 8-3V 2A, £/, £3-75.
UNDERSTANDING SOLID-STATE O/P TRANSFORMERS FOR POWER AMPLIFIERS

" P.P. sec.. tapped 3-8-15 ohms, A-A 6 6k 30W £6.75;
ELECTRONICS by Texas Price £1-50 ACA 3k '50W £10-15; 100W (EL34 KT88, etc.), £17-25.

ELECTRONICS AND RADIO by
elkon

RADIO COMMUNICATION i

Sin 80. £1-15; Goodman 10W mu throw 801, £4.25;
Reyner Price €560 8in 40, £1-50; EMI 13 x 8in 450" £4.25; 8in
INTEGRATED CIRCUIT POCKET BOOK twin cone 8N, £2; 8 x 5in 3, 8. 15 or 250, £1-78.
by R. G. Hibberd Price £2-80 LOUDSPEAKERS

2iin 8 or 750, 24in 8 or 25n 3in 3. 8 or 350N, 3}in 80,
RADIO SERVICING POCKET BOOK b 150 or 8001, 95p each; 5in 3. 8 or 25N, 5 x 3in 3, 8, 15,
V. Capel Price £2-2 25 or 3501, 95p each. 7 x 4in 3 15 or 250, 10 x 8in 30,

% PRICES INCLUDE POSTAGE

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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Price £4-50

WITH PARTICULAR
REF. TO THE PAL SYSTEM by G. N.

M.
Price £3-00

We make transformers

OSMABET LTD amongst other things

AUTO TRANSFORMERS 110-200/220/240V
30W, £2-10; 50w, £2- 70; 75W £3- 45; 100W, £4; 500W. £12;
750w, €16-50; 1000W, £20-35, etc.

LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c.. 5V 1A, 80p; 6-3V 1-5A, £1-45;3A,

N lo GA uu 12V 1-5A, £1-80; 3A, £3-30; BA CT,

é:'r £3-30; 24V 1-5A CT, £3.30; 3A CT,
50 l ; BA, £8-70; 12A, £12-40; 40V 3A CT,

tl SOV BA cT, t15 75; 25V 2A + 25V 2A £6-40; 12V

4A + 12V 4A, £6-40,

LT TRANSFORMERS TAPPED SEC Prlm 200/240v
0-10-12-14-18-18V 2A, £3-30; 4A, £4
0-12-15-20-24-30V 2A, £4-20; 4A, tl

+ 12V 0-25A 0r 20V 0- 15A + 20V 1-5A_ allat£1-90each.

MAINS TRANSFORMERS

., 425-0-425V 500 MA.
6- 3V CT 6A, 6 3V CT 6A, 0-5-6-3V 3A £18-75; TX1
425-0-425V MA, 6 3V CT 4A, 63V CT 4A,
0-5-§-3Vv 3A t" -25; MT3 Prim. 0-110-240V. sac..

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

HI-FI SPEAKERS

£1-50. 9 x 8in Hi-FI C/M 80N,

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 15N up or down, £1-50.
PAPER TUBULAR CONDENSERS W.E.
4-7TmF, 180V, 30 x 20mm. 20p; 100 for £10.
“INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure, any diameter tape 'poolu casseties,
demagnetises tape heads, 200/240V a.c., £3-75.
FLEXIBLE PYC MINI 3-CORE CABLE, 19 x 0-10mm.
100 metres £3. Ideal for speakers. intercoms, stc.
Carriage and VAT extra on all orders
8.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 01.958 9314

‘N-TER LOCK-I'NG
PLASTIC STORAGE DRAWERS

Newest, neatest
system ever

devised for scoring small
parts and components:
resistors, capacitors,
etc.
in vertical and horizontal

diodes,

transjstors,
Rigid plastic units interlock together
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 DISCOUNT PRICES!

SINGLE UNITS (I1D) (Sins X 2}ins X
2%ins). £2 DOZEN.

DOUBLE UNITS (2D) (Sins X 4}ins X
2%ins). £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 over £20, less 5%.

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to all orders under £10. Orders £10and over,
please add 109, carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

mm (Dept. PE12), 124 Cricklewooo
—— LS Broudwn¥. London, N.W.2.
ol.

01-450 4844
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WILMSLOW
AUDIO

THE Firm for speakers!

Goodmans 12P 8 or 15 ohm £13-95
SPEAKERS Goodmans 12P-D 8 or 15 ohm £16:95
Goodmans 12P-G 8 or 15 ohm £15-95
Baker Group 253, 8 ar 15 ohm £8-84 Goodmans Audiomax 12AX 100W £36-50
Baker Group 35 3, 8 or 15 ohm £10:25 Goodmans Audiomax 15AX £40-25
Baker Group 50/12 8 pr 15 ohm £14-00 Goodmans 15P 8 or 15 ohm £21-00
Baker Detuxe 12in d/tone £13.75 Goodmans 18P 8 or 15 ghm £36-00
Baker Major 12in d/cone £11.87 Goodmans Hifax 750 £16-00
Baker Regent £10-00  Goodmans Axent 100 tweeter £8-44
Baker Superb £18:12  Goodmans Audiom 100 12in £13-90
Baker Auditorium 2 £16.25 Goodmans Axiom 402 12in £20.00
Castle Super 8 RS/DD £10-31 Goodmans Twinaxiom 8 £10-14
Celestion MH1000. 8 or 15 ohm £13.50 Goodmans Twinaxiom 10 £10-75
Celestion PS8 for Unulex £3.75 Jordan Watts Module £17-08
Celesion G12M 8 or 15 ohm £12.95 Kef T27 £6-06
Cetesion G12H 8 or 15 ohm £15-95 Kef T15 £6-94
Ceiestion G15C 8 or 5 ohm £26-95 Kef B110 £8.37
Celestion G18C 8 or 15 ohm £34-50 Kef B200 £9-50
Decca London Ribben Horn €30-00  Kef B139 £16.95
Decca London and crossover £37:50 Kef DN8 £2-31
Decca DK30 and crossover £24-08 Kef DN12 £5.95
EMI 13in x 8in 150 d/c 8 ohm £2-94 Kef DN13 £4.50
EMI 13in x 8in type 350 8 or 15 ohm £9-56  Peerless Dome Tweeter KO10DT £8-06
EMI 13in x 8in 25W hass £9:00  STC 4001G Super Twester © £6.56
EMI 64in 93850 4 or 8 ohm £2.90 Radford BD25 £18-44
EMI §in 14A/7030 mid range 8 ohm £3-50 Radford FN11a £13-95
EMI 2fin tweeter 97492AT £0-77 Radford FN12a and 12b £12-75
Eagle DT33 30W tweeter £6-31 Radford MD8 £11-50
Eagle HT15 horn tweeter £4-40 Radford TD3 £8-06
Eagle CT5 cone tweeter £2-06  Richard Allan CG8T d/c risurr. £7-50
Eagle CT10 tweeter & or 16 ohm €3-00  4in 64 ohm, 76mm 80 ohm, 76mm 8 ohm €0-77
Eagle MHT10 horn tweeter £4-44 2}in 75 ohm £0-59
Eagle crossover CN23, CN28, CN216 £1-75 7in x 4in 3 or 8 ohm £1-83
Eagle FR4 : €6-12  gjn x 5in 3 or § ohm €1.75
Eagle FRE5 €9-62  1gin x 6in 3, 8 or 15 ohm £2.69
Eagle FR8 £12-3
Elac 9 x 5 59RM109 15 ohm, 59RM114 8 ohm £3-44
Ela gi:n g:a;g& :/c roll surr, ggg
Ela n icone o
Elac 4in tweeter TW4 £1-75 SPEAKER KlTS
5'.%”.”»':’;3??&35152 "m gil Baker Major Module each £13-44
Fane Pop 25T 30W 12in £7-50 Goodmans Mezzo twinkit pair £47-19
Fane Pop 50W 12in £12-00  Helme XLK25 pair £25-44
Fane Pop 55 B0W 12in £13.95  Helme XiLK30 pair £17-19
o Helme XLK50 air £46-25
Fane Pop 80W 15in £14.75 N pai
Fane Pop 100W 18in 2595 Kefkit1 pair £48-44
Fane Crescendo 12A 100W 12in c34.50  Kefkit . each £42-50
Fane Crescendo 128 bass £38-50 Richard Allan Twinkit each £10-95
Fane Crescendo 15in 100W €47.50  Richard Allan Triple 8 each £16-50
Fane Crescendo 18in 150W £82.95  Richard Allan Triple 12 each £23-95
Fane 801T 8in d/c roll surr, ta-50  Richard Allan Super triple each £28-75
Fane 807T 8in d/c roil surr. £5-75  Wharfedaie Linton 2 kit pair £23-12
Fane 808T 8in d/c £3-95 Whartedale Glendale 3 kit pair £40-82
Fane 910 horn £14.95  Wharfedale Dovedale 3 kit pair £63.12
horn £33-85
(Fizr:;!rgnzfnaoaP 8in 8 or 15 ohm £5-50 Baker, Linear and Eagle PA disco amplifiers in stock.
Goodmans 10P 8 or 15 ohm €5-80  Send stamp for list.

Prices correct at 25 October, 1975

FREE with Speaker Orders over £7

“‘Hi-Fi Loudspeaker Enciosures’’ book.
All units guaranteed new and perfect. Prompt despatch. Carriage and packing: speakers 50p each, 12in and up
75p each. speaker kits 80p each (£1-60 pair), tweeters and crossovers 30p.
Send stamp for free bookiet '"Choosing a Speaker™

Including VAT 25% on Hi-Fi, 8% on PRO and PA

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow.
Discount TV, Hi-Fi: Swift of Wilmslow, 5 Swan Street, Wilmslow.

The Ultimate Radio! ,
GRUNDIG SATELLIT 2000

*You've got your yacht, private aircraft, Rolls Corniche?—then all you need for a full set of status
symbols is this latest model Grundig Satellit, Germany's top radio! Radio performance,
appearance and sound quality are all superb.
VHF/FM, MW, LW 10 SW bands plus bandspread, 27
transistors and 22 diodes, Battery/Mains (110/240V)
2 speakers, 57in telescopic aerial.

Our price £159-95 inc. carr., Ins. and VAT.
Big discounts on Grundig ITT, Koyo, etc. Send
stamp for list.

WILMSLOW AUDIO
(Dept. PE)
10 SWAN STREET
WILMSLOW, CHESHIRE

PRECISION PETITE

LTD.

119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE
PRECISION 12V. D.C.
DRILL DESIGNED FOR
THE ELECTRONIC
ENGINEER

Drill only  £7-00 p.p. 35p
Stand £3-75 p.p. 58p

g

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS £15-01 p.p. 75p
STAND £3-76 p.p. 58p
TRANSFORMER £5-50 p.p. 75p

FOR
S.A.E. peTas

Practical Electronics December 1975
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58‘_6’0 GROVE RD NEW FAST SERVICE, LOW PRICEY:
: g MONEY BACE IF NOT SATISFIED,
WINDSOR, BERKS SLS I15. 30 e b o oo
LADD 8% VAT TO PRICES MARKED * NEW CATALOGUE LIST FREE SAE,
ADD29% VAT TO ALL OTHER PRICES BARCLAYCARD & ACCESS 8Y POST.
BEND €% O, (EXCEPT GOVT>DEPTS) SORRY NG SALES TELEPHONE .
TPOST & PAGKING 20% FOR - Tﬂs HE & -
703 RF/IF  26p MC1303 £1.50  PRICE EACH:- MATCHING 20p*
DL707 COM.ANODE & 709 T099 22p* MC1310 £2,20 AC127 % 128 Up‘ INS.BUSH SET 6p*  OAS1 % OA91 GERVANIUM 5p.
DL704 COM.CATH 709 DIL 14 28p* MC1312 SQ €2.50  AC176 TIP29 & 30 43p*  1N4001 1AS0V = 1M4002 5p*
0.3" 0-9dp €1* ea 710 DIL 14 3lp* wC1318 £2.50  AC187 & 188 llp‘ TIP31 & 32 S54p*  1N4004 fAp< 1N1007 Op*
747 JUMBO 0.6" ca 723 Regul'r 45p* WC1330 75n AD149 45p*  TIP4l 68D*  [N4148 % INO14 SILICON 4p.
LED DISPLAY £1.89+ 741 DIL 8  21p* wuC1339 AD161 & 162.33p* TIP42 74n%  ZENERS BZY88 400mW op.
015F 0-9dp €1+ 741 DIL 14 31p* MC1350/1/ 2 75p BC107 8p* TIP2955 99p* ZENERS 13% 17P.Z1Jnoisetl
3 ISP 741 TO99 3lp* wC1466 /9 €3 BC107B 12p*  TIP3055  67p*  BRINGE RECTIFIER 1A50 18p
DL33 MINT 3 DIGIT = 747 2x741  67p* HFC4000 i¥ 49p BCI108 8p* TIS43 UJCT' 32p 17400V 25p. 4A100V  45p
& MAGNIFIER €1.50% 748 pII, 8 27p* NE536 FETOPA ¢2+ BC108B 12p* ZTX107/8/9 11p i
STROBE TUBE £5* 7805 5V £1.25% NES40 £1.10% BC109 9p* ZTX300 &34 20p SCR’s TRIACS
7812 12v  ¢1.25% NE550 2vR’ ¢1 * BCl09C 12p*  2TX500 &504 42p SCR's TAG1/400 1A400V 50p*
L E D [r@ 4 7815 15V £1,25%* NE555 TIMER 42p* BC147/8/9 9o 2N706 2z 708 1lp* 1A50V 38p* 1A GO0V 70n*
7900 Series £2% NE556 2x"  88p* BC157/8/9  12p 282646 UJT 38p*  o1o6n 44400V SCR ONLY 47p*
209 STYLE OR 0.2" NO CLIP 12p* 76013 6W AF 75p NES€0 PLL €4.00  BC167/8/9 12p 22904 & 5 200*  ggyac sc146D 10A400V €1+
TIL209 or 0,2"RED & CLIP 14p*  CA3046 54p  NE561 PLL £4.00  BC177/8/9 ~18p  2¥2926broyg 9p  qgrac DISCO 151400V  [2%
GREEN LARGE/SMALL & CLIP 19p* CA3048 £2  NES62 PLL £4.00  BC1B2/3/444L10p  2N3053 rep DIACS:ST2 20p.BR100  25p
ORANGE LARGE/SMALL & CLIP 19p* CA3054 £1,50 NE563 £2,25  BC212/3/444L12p  2N3054 42p*
ORP12 57p* 2N5777 33p* ICL8038 SGEN (3% NE585 ¢2,50  BCY70/1/2 16p+ 2N3055 115% 37p+ WS @ )
TEC12 PHOTO IC SCMITT ¢1+% L300 £1,50¢ NE566 £1.55  BD131 & 132 39p* gﬂgggg/‘;":/:gp' 36PINS 28p*FACE CUTTER49p*
LM301 OPA  4lp* NES67 £2.20  BFH88 250V 35p / p COPPERCLAD 0.1 PITCH VERO
55521721334“;52{?12 g';g% :45: L¥304 0-10V  €3* SN72741 741 21p* BFYS50 14pv  2N3706/7/8/¢ 9p 21"x5" 32p* 24'x31" 29p*
2 LM308 Hi Bo 95p* SN76660 IF 75p  BFYS1 1ap*  2N3710 2 11 10p 317x5" 37p* 3{"x31" 32p*
CAPACITORS LM309K 5V £1,75*% SN76611 IF ¢l BFY52 & 53 14p* 243BI9E FET l4n 31vx17" £1,70%
CERAMIC 22pf-0.1uf 50v 5p. LM372 IF €2.00 TAD100 &IF ¢2 BSX19/20/21 16p* 2N3820 TFLT 40p 33"x17" PLAIN 0.1"¢1,06%
ELECTROLYTIC: 10/50/100 uf in 1M377 2x2W €3  TBABOO 89p ¥J2955 TO3 75p* 2:3823E FIT 16n DII, BREADBOARD Bx4"  £2¢
25V 7P, 50V 9p. 2uf/10V 6p. 1LM380 60 ,45 3°p TBAB10 7WAF 99p MJE2955 g9p* 2N3904/5/6 15p
1000ut 25V 18p.200/500uf 9p. LM381 TBAB20 75p WJE3055 67p*  2N4289 mini 31p D
POTENTIOMETERS LIN/LOG 14p. 'L%3900 4°PA 639‘ ZN414 RX  99p MPU131 PUT 489p 2N5457 FET 45p
PRESETS 6p. RESISTORS 13iP ea nen
NKS: T0S 5 TOI8 Sp+ TVA 15pe ﬁ 1an 77L CMmOS LOGIC
?‘537%3 ?Sp*g)s(TgU'DgD84"p4Yl 20ps Y 7474 29p* DALO ETCH RESIST PEN 69p*
X P ”r) - o K CD4000 MC14 & 145K AVAILABLE. -
SWITCHES: SPST 18p.DPDT 25p L0 P o, 4000  15p* CD4028 €1.29¢ x4" COPPER BO. 50p*
DIN PLUGS ALL 12p .SOCKETS ALL 9 7401 13p 7400 3ap D40 i3 Gx 4 ICORERREDARD 14
2 12 7402 13p* 7491 73p* CD4001 16p* CD4046 c2+ PCB KIT 3 ITEMS €2
ALI CASES AB5/AB7 50p.AB13 65p % 7404 15p* 7492 43p* CD4002 129: g:g:z “;;’;ZI CASSETTE MECYANISM €0 & €13
* 6 k5 3
'L ASEORMERSTHIEE Pt 12VEc1,. 502 ;:}g f,g;‘;: ;3;3 32!;. 8333?? 2ob«  0D4054 £1.89% TGS GAS DETECTORS 308etcf2*
s 1 7496  74p* Cp4n13  53p*  CD4055 1,80
;’::M:UfoFﬂ; z:;g PAKS :u; £ :f 2238 igﬁ: 74100 tlp' CcD4n16 mg* Cb4060 €2.25¢ DiL S UCH EfS
PAK B 5 741C OP AMD 8 PIN .~ ¢1e 7440 13p* L2 T 2T Cp4017 €1.15+  CDAOTL 23D 4op ousy 1oy NyLON
PAK C 4 2N3055 £1*.D 12 BC109¢1* 7441 6dp* 74123 65p* CD4018 £1.R9*  CD4081 23P*  SOCKETS SPIN 1ap*
PAX E 10 BCI82 £1.F 11 2N3704 € 7447 69p* 74141 64p* Cp4n22  ¢1.55¢  CDAS10 £1.49% 1 o7y 13k 16pIN 14p
PAK G 8 BFYS51 t1+.1 9 2N3819 gi 7470 26p* 74173 €2+ cn4023 18pe  CD4511 £2,25% P
PAK J 9 2N3053 €1+.X 40 mgueu 7472 24p* 74174 €1 ch4024 €1,15+ CD4528 ¢1,10* SOLDFRC?N PINS: -
) ' ’ 7473 29p* 74175  85p* CD4027  B89p* CD4558 £2 35% 100 65p%1000 £4? “
ENG'NEERS 42 X 42mm meters ImA, 10mA,
2 100mA, 500mA, £2:76. |1pP. & P.
.
" 60X 45mm meters 50uA, 100gA, |
ancrosusets 500u:A and ImA YU meter, £2'92,
N llpP. & P.
Edgewise meters 90mm X 34mm
YOURSELF FOR A ImA, £3-40. I13p P, & P.
4lin x 3}in METER. 30uA,
WITH S50uA or 100uA, £3-85. 13p P. & P.
MULTI-
Do you want promotion. a berter This helpful guide 1o success should be
higher pay” New Opportunities’ shows rst:d by every nmbmou;;npn«r METER
you how 1o get them through a low-cost nd for this helpful page FREE book ——y
home study course There are no books to now. No obligation and nobody will call on MARE - Model ITI-2
Buy and you can pay-as-you-learn you. {t could be the best thing you ever did RECORDER =
SNERECUT OUT THIS COUPON I Il BID = LEVEL 20,000 ohm/
CHNOOSE A BRAND NEW FUTURE HERE! METER | volt, £6:90.
Tick or state subject of intevest. Poat to the address delow. I 164p P. & P,
C &G Radio. TV& O C. & G. LI lnsulls. O 500uA, 70p. 10p P. &P,
Electronics. Mechanics tions and Wiring
Practical Radio wnd O  Radio Amateurs 0O General Electrical O
Electronics (Tech- Practical TV - 0 Engineering
l natron) golq'{f Television [ Society of Engineers O l CARDIOID
Electronyg  Engineer- O ervicing Electri H x .
ing U o Computer Electronics O :n')ec cal Ensincey DYNAMIC @i“ o ~
Television Mainten- O C &G LI Radio TV O g tngratiptions O MICROPHONE el 2
r: Servicing cert "{‘I
anceland/Seryicing Post Master Generat [ And Wiring )
I General Radio and O (70 504 clase certs C. & G. Eecuical O l Model UD-130. Fre- 3 WATT STEREO (I + 14)
TV.Enlme-erlml ) C. & G. Electrical O  Technicians (Primary) quency response 50
l Radio Servicing. Main- O Engineering Practise C. & G. Telecom 0O I 15,000¢/s Impedance PER CHANNEL
tenance and Repairs munications i N
Dual 50K and 600 ohms, AMPLIFIER
I e ALDERMASTON COLLEGE Reading rG7 4pF l £7.40. 13pP. &P. £4:30. 124p P, & P.
Also at our London Advisory Office, 4 Fore 8t. Avenue, Moorgate, London EC2Y
l SEJ. Tel: 01-428 2721, l
MAME (Block Capilals Please) - All above prices include V.A.T. LARGE S.A.E. for List No. II.
I ADDRESS I Special prices for quantity quoted on request.
POSTCOO®
- M. DZIUBAS
Accredited by CACC. Member of A.B i
BRITISH INSTITUTE OF ENGINEERING TECHNOLOG 158 Bradshawgate « Bolton « Lancs. BL2 IBA
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_and now the As demonstrated ‘‘Live’’ at

the Audio Fair 1975
MINISONICII

ELECTRONIC MUSIC
SYNTHESIZER

Based on the original P.E. Mini-
sonic the Mark Il is a three-octave
keyboard instrument which sets new
standards of performance and flexibility. Designed
for construction by the amateur electronics enthusiast
or ‘‘do-it-yourself’”” musician the Minisonic Il has a truly
“professional’’ sound which has to be heard to be believed.

Star features Include:

* Pre-finished case including front panel and solid wood end cheeks. * Variable portamento.
* Push-button patching enabling accurate and rapid selection of modula- * Two ‘Span’' ranges'enables rapid switching from equal temperament

tion or signal routings. scale to any pre-programmed semitonal frequency increment.
* Two extended range VCOs: 3Hz — 50kHz. * Envelope shapers incorporate LEDs to give visual indication of envelope
* VCO synchronization facility enables '‘phase-lock * to be achieved up state.

to the ninth harmonic. An invaluable asset when chording in conjunc- * Stereo outputs with provision for cross-panning

tion with ring modulator. Stable over the entire oscillator range. o )
% Mutual cross-modulation between VCOs enables the production of a % Built-in headphone amplifiers

wide range of complex waveforms. Used in conjunction with synchro- % Low current drain

nization produces an incredible range of sounds. % 110V/240V mains operation or by battery.

For first-time builders we offer a complete kit of parts to construct this fabulous instrument.

Why not convert your original Minisonic? Conversion details and part-kits available.

Buy it ready made. A more expensive proposition but ideal for those who can't wait to get started. Ready-built instru-
ments carry a full year's guarantee and come complete with instruction booklet and seven free lessons for those
able to get to London to take them.

WANT TO KNO'W MORE? For full details send a 9” x 4” S.A.E.

N _
L%A‘pg?s]'ons The ideal mixer for home Studio, g%}f&?}?“s,sp

10p 2 et 44 o 120p
Bcies 12 M|N|M|* % disco, or “‘on location” record- | ",

ing 709 (8-dil) 41p
" 710 (TOS) 39p
BC213 15p 741 (8-dil) 24p
BC214 16p 748 (8-dil) 51p

MesLt 3¢ | Cases and ready-made panels and PCBs available. lllus-
MESUZ s | trated data sheet and comprehensive price list—send | %

ZTX300 15p q R
21X500 17 \Qm x 4in S.A.E. ) Sarissn 2008
Npasa  &1p SATsia] 2208
323383 2‘33 8 PIN 741s V. U. METERS | 723 180p
2N3054 100p | FIRST GRADE DEVICES MOVING COIL METERS
RESISTORS

ARRAY FROM WELL KNOWN SCALE 36 x 21mm | Triple rated high
Shioie 75 | MANUFACTURER OVERALL 40 x 40 e LT
CA3096AE 1208 0 F F ER S ||| R RrSerTs

NOW ONLY 24p NOW ONLY £1-40 | 24 valuos from
gIB‘IDAEBs o \\ /) Matal5 ?xIc:e haif

t, ép.
1eer 15e EXTRA SPECIAL LINEARS E12 values TOR to
1N5401 21p C.MOS LOGIC Device Description Manuf. Case Cost ZENERS— 1MO.
18450 12p Now available at LM318N  Very high speed. high gain, op. amp. (70v/uS) N.S.  T05  257p
RECTIFIERS bargain rices LM38IN  Very iow noise, dual, audio preamp. NS dil  1p SPECIAL OFFER (P.‘,EIDEON:IZOA'an;E'I‘Ii
EEA1OI()/10 100 P 4 ) (0-74V noise) Standard  values: | and log, 5k to
MDAG42A z1°= Examples: MC1306P  Half-watt. 8 ohm, audio preamp. and amplifier  Mot. 8-dil  Tsp 2.7V to 15V, 400MW 1M0N, 25p.
REC41A 120 MC14011C 21 MC17415CP High speed 741, compensated. direct Mot. 8-dil  107p Y Q Wirewound 1W. iln |
C p P

REC46 255p MC14016C 55 replacement devices, only 8p only, 10N to 25kN
REC70 40p P | zne4E  High speed, Low noise. operational amplifier  Fer.  1d-dil  130p semi - precision.

82p.

DATA SHEETS, all devices, 10p extra

TERMS: MAIL ORDER ONLY. C.W.0.. MINIMUM

DEPT. PE, P.O. BOX 3 ORDER £1. VAT: Please add 25% 10 value of
U ST. NEOTS, CAMBS.  Z50,me P L P Ui aterioe sid
PE19 3JB Orders over £5 tree of P. 8 P.. otherwise please

add 10p in the £1
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MONOCHROME TELEVISIONS

BBC 2 Dual Standard TVs (19in. 23in) in batches of 10—£3 each (makes include
Bush, Thorn, Philips, Pye/Ekco, Baird). Many with transistorised tuners. -
GEC 2000, Thorn 950 series, Bush 141, Philips Style 70, Baird 800 and 700 .erles
all at £7 each.

Thorn 1400, Bush 180/170 series, Philips 210, Pye-Ekco Olympic, etc., Baird 673,
Push Button—all at £12-50 each.

20in and 24in square screen Dual Standard sets—Thorn, GEC, etc., 20in—
£15, 24In—£16-50

20in and 24in Single Standard Thorn 1500, GEC, Bush Acoustic, 20in—£19-50,
24in—£22.

(1) Discounts for quantities. (2) All monochrome spares supplied free of
charge. (3) All tubes guaranteed. (4) All cablnets very good. (5) All sets
“walk and talk’’. (6) All sets guaranteed complete Inside and out.
{7) Delivery and VAT extra.

COLOUR TELEVISIONS

Colour TVs 19in and 25in. Makes include Thorn 2000, Buah CTV25, Decca CTV

19/25in, Pye-Ekco. Baird 700 and 710 series, Phitips G6, GEC 2028. All sets

guaranteed complete Inside and out—cabinets first class and tubes
guaranteed. From £65 each. )

20in and 22in Colour Televisions are aiways available in varying quantities—

please telephone for availability and cost.

Please Note: (1) We dellver anywhere by our own transport. (2) All goods are
blanket wrapped in our vans. (3) AH orders with half deposit, balance on
delivery after inspection. (4) Cheques most welcome. (5) Any quantity
supplied. (6) We do not sell rubbish. and we stand by our guarantees. (7) We
aim to please. (8) All spares supplied free of charge (mono only).

N.B. Special arrangements for delivery to North and South Ireland and world-

wide exports orders welcomed.

TEST BENCH FACILITIES ALWAYS AVAILABLE
WORLD WIDE DELIVERIES OF TVs, SPARES

MISCELLANEOUS ITEMS ~

Large quantities of stereograms, fridges, deep freezers, Hoovermatics, radios.
etc., always at hand—prices on request.

Colour SCAN COILS Mono
All dual standard £5 plus £1 P. & P. AH makes £2 inclusive.

VALVES
All colour valves 40p each plus S5p Al mono vaives 10p each plus 2p each
P. & P. per valve. P.&P.

TUBES

19in—€15, 22in—£22, 25in—£20 (post, 19In—£4, 20in—E5-50, 23In—LS, 24in—
insurance, packing £5). £7 (post, Insurance. packing £3-50).
CABINETS

insurance, packing £5). insurance, packing.
LOPTs
All dual standard colour £5-50 plus £1  All dual standard mono £2-50 plus
P. & P. All makes available. £1 P, & P. All makes avaliable.
sLOT METERS
10p meters—£1-50 each including postage and packing.
SPEAKERS
8in x 4in, 5in Round, 8in x 2in 30p each plus 10p P. & P.

TELEVISIONS AND SPARES TO THE TRADE

19in—£12, 22in—£18, 25in—£14 (post, AIl cabinets—eS5 including post,

Colour PANELS Mono

IF, Decoder and Convergence—frame IF, Line timebase £3 plus £1P. & P. All

output for all dual standard models dual standard models in stock.

from £7-50 plus £1-50P. & P. All models

available. N -

MAIL ORDER SERVICES

BLACK/WHITE TELEVISIONS

“Working: 19in—£12-50, 23in—£15, 20in—£25, 24in—£29-50.

Untested (but guaranteed complete with good tubes): 19in—£4, 23in—£5,
20In—E£18, 24in—£19.

(Postage, packing and insurance £4-50 each, prices include VAT.}

N.B. All tubes guaranteed

COLOUR TELEVISIONS

Working: 19in—£85, 22in—£125, 25in—£130.

Untested (but guarantesd complete with good tubes): 19in—£70, 22in—£90,
25In—195.

(Postage, packing and insurance £8 each; prices include VAT.)

Thorn 2000, Bush CTV25, Philips G6, GEC2028, Baird 700, Decca CTV25

MAIL ORDER SPARES. Special Offer—Brand new spares: N

BRC 2000 panels, video, convergence, and regulator—only £12-50 plus £1-50
P.&P.

Bush CTV 25 Line timebase-tower unit including LOPT and valves Mk. | and Il
only—£18 plus £3 P. & P.

BRC single standard colour 4 button tuners colour and mono—£7-50 plus £1
P.&P.

UHF Vari-cap tuner units—£6-50 plus £1 P. & P.

VHF Vari-cap tuner units—£7-50 plus £1 P. & P.
Pye-Ekco CTV Tripler units—£6-25 plus 75p P. & P,
Philips G8 Tripler units—£7-50 plus 75p P. & P.

KB VC Series LOPT £2-50 including P. & P.

Bush 125 and 135 IF PANELS—£3:50 plus 75p P. & P.
Thorn 850 IF Panels—£2-50 plus £1 P. & P.

GEC 2000 IF Panels—£3-50 plus £1 P. & P.

EX-EQUIPMENT TUNERS:

Colour:

All dual standard colour push button—rotary and integrated models in stock
from £4-50 plus £1 P. & P.

Mono:

All VHF tuners available from £2 plus £1 P. & P.

All UHF tuners for dual standard models In stock. Push button—£4-50 plus €1-50
P.&P.

Rotary—£2-50 plus £1 P. & P.

Integrated (UHF and VHF) £4-50 ptus £1-50 P. & P.

Comprehensive list of capacitors, resistors, etc., too numerous to mention.
Prices on request.

SPECIAL MAIL ORDER OFFERS:

11in Portable Colour TVs, single standard converted made by German Kuba
£95 each plus £5 post, packing and Insurance.

18in Portable Thorn TVs—£29-50 each plus £4-50 post, packing and insurance.
Hundreds of first class colour and hrome sets llable on display for
personal callers who are most welcome.

We have an Urdu-speaking representative available at all times. (Please
contact Mr. Boota.)

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E, PLEASE FOR ENQUIRIES. ALL STOCK EX-EQUIPMENT
BARCLAYCARD, ACCESS AND PROVIDENT WELCOME

TRADE DISTRIBUTORS

EMPIRE BUILDINGS, CHELTENHAM PARADE, HARROGATE, YORKSHIRE
Telephone: (STD 0423} 3498 and 62347

N.S.E. KITS

3 CHANNELS — 3,000 WATTS
*High sensitivity

*Stabilised supply

*Easy to follow instructions
*Ready-drilled fibre-glass board
*Top quality components
*Scintillating performance
*Advanced silicon circuitry
*Isolated input — accepts ali
amplifiers

£12-50 inc. VAT, post and packing

329 WHITEHORSE ROAD,
CROYDON, SURREY, CRO 2HS

FOUR CHANNEL MIXER

*Four high impedance inputs
*Wide range tone controls
*Fibre-glass drilled board
*Low-noise circuitry

*Suit discotheques, groups, etc.
*Easy to follow instructions
*Carbon tilm resistors

*Electronic mixing — no interaction
£12-50 inc. VAT, post and packing

C.0.D. or C.W.0. We accept Access and Barclaycard
Just telephone 01-684 0098 with your number

PLEASE MENTION

PRACTICAL
ELECTRONICS

WHEN REPLYING TO
ADVERTISEMENTS
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RETURN OF POST MAIL ORDER SERVICE

'BSR HI-FI AUTOCHANGER
STEREO AND VIONO

Plays 12", 10" or 7" recorgs.

Auto or Manusl. A high

quality unit backed by BSR

rellablilty with 12 months*

guarantee. A.C. 200/250V

Slize 13} x 117In.

Above motor board 33in. Bejow motor board 24In.

I STERED 4nd MONO £9.. 25 5,y 15,

PORTABLE PLAYER CABINET

Modern design. Rexine covered.
£5-25 rost75p

ELAC 9 x 5in HI-FI SPEAKER TYPE 59RM

This famous unit now avallsble, 10 watts, $ohm.

£3-45

QUALITY LOUDSPEAKER ENCLOSURE

Teak veneered #in thick wood cabinet. S|

184in x 18in x 84in. Weight 23ibas. TM-

uhlm! eatures & wide meeh Siiver Grill

for mount-

rs or Mid-Ranga Horn. The fully
d bass compartment Is cut out for

H Inch Woofer £7-50 Carr. 85p

Rosewood Version £0-50 Carr. 85p

Batfle could be cut to take larger speaker.

RCS POWER PACK KIT
£3-35%

Vynalr tront grille. Chrome fitlings.

Size 17 x 15 x 8In_approx.

Motor board cut for BSR or Garrard deck.
COMPLETE STEREO HI-FI SYSTEM
Two full size loudspeakers 133 x 10 x 3iin. Player unil
clips 1o loudspeakers making It extremely compact,

overall size only 133 x 10 x B8iin., 3 watts per channel,
plays all records 33 r.p.m., 45 r.p.m. Separate volume and

Bargain Price

£25

£1 carrlage

Attractive
Teak finlak

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
0-60 MINUTES £2 50 post 3sp.
Single pole two-way. Surface mount-
Ing with fixing screws. Wil replace
existing wall switch to give light

for return home, garage, sutomatic
antkburgtar lights, etc. Varlsble knob.
Turn on or off at full or Intermediate
settings. Brand new and fully guaranteed.

[ TEAKWOOD LOUDSPEAKER GRILLES will o y fit to
batfle board. Size 18} x 104n—75p. 104 x Tiin—45p

WEYRAD P50 — TRANSISTOR COILS
Driver Trans. LFDT4...65p
Printed Circult, PCA1 85p
£1-28
10p

RA2W Faerrite Aerial 85p
I.F. P50/2CC 470 ke/s 40p
3rd I.F. PS0/3CC
Spares Cores
P50/1AC ...
Mullard Ferrite Ro

40p J.B. Tuning Gang ...
.3p Weyrad Bookiet
...80p
x $in., 20p. 8 X &In., 20p.

VOLUME CONTROLS | 80 Ohm Coax 5p yd.
5k} to 2MN. LOG or LIN. | BRITISH AERIALITE
L/S 25p. D.P. 40p. STEREQ AERAXIAL AIR SPACED
L/S 55p. D.P. 75p. Edge 5K. | 40 60 yd, £3
10p yd

S.P. Transletor 30p. FR NGE LOW LOSS
ideal 825 and colour

8in. or 10 x6in. ELAC
HI-FI SPEAKER

10 wetts. music power. £4 . 35I Poet 35p.

E.M.I. 13
SPEAKE

x 8in.
SALE!

. £5-25

Post 35p
With flered tweeter cone and ceramlic

magnet. 10 watt. £3 . 45

Baoes res. 45-80 c/s.
Poat 35p

Flux 10,000 geuss.

State 3 or 8 or 15 ohm.

Bookshelf Cabinet resk finisn 1610 x 7in.

13In x 8in. Bass Wooler, 20 watts,£8-80 £6 . 95 Post 75p
THE “INSTANT” BULK TAPE

ERASER AND HEAD DEMAG-

NETISER. Sultable for cassettes,

and sl sizes of tepe reels. A.C.
malns 200/250V. Leaflet S.A.E. £4 35

Post 30p _

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2jin. sides
Gx4n 55p; 8x8in 85p; 10x7in 80p; 12 x Bin £1;
14 x 9in £1-20; 16 x 8in £1-20; 12 x 3in 60p; 18 x 10in £1-40.
ALUMINIUM PANELS 18 s.w.g. 8 x 4In 15p; 8 x 8in 25p;
14 x 3n 25p; 10 x 7in 30p; 12 x Sin 30p; 12 x 8in 40p;
16 x 8ln 45p; 14 x 8in 50p; 12 x 12In 55p; 16 x 10In 75p.
ALl BOXES: 3 x 3 x 3in 7T0p; 4 x 4 x #in 80p; & x 4 x 4in £1;
9 x4 x 4in£1-25;12 x 4 x 4In £1-50.

With Ntlur and

RADIO COMPONENT SPECIALIST

Radio Books and Components Lists 10p. (Minimum posting charge 30p.)

Practical Electronics December 1975

J2 VOLT, T750mA. Complete with

printed circult board an mbly

12 VOLT 300mA KIT, £3-15. 9 VOLT 1 AM® KIT, £3-35.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER—BRITISH MADE

ides) for Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12V or H.T. line' 200-300V d.c. operation. Size:

13 x 14 x }in. Response 25 c/s to 25 kc/e. 26 dB gsin.

For use with valve or transietor equipment. £1 R 45 Post

Wp

Full Instructions suppiied. Detsils S.A.E.
ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and spead. [deal displays,

teaching electro magnetism or for 5 p Post
30p

metronome, strobe, etc.

R.C.S. “MINOR’’' 10 watt AMPLIFIER KIT
This kit is sultable for record players, guitars, tape plly-
back, electronic instruments or small P.A. sy

[ NEW MODEL "BAKER LOUDSPEAKER -, 12IN 60 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER. £1 4 o 50
FULL RANGE PROFESSIONAL QUALITY.

BAKER MAJOR 12" ¢11- 50

30-14,500 c/s, 12in. doubie
cone, woofer and tweeter
cone together with
ceramic magnet
having a flux dei
14,000 gause and o total flux
of 145,000 Maxwelis. Bass
resonance 40 c/e. Rated 25W.
NOTE: 3 or 8 or 15 ochms must
be stated.

Moduie kit, 30-17,000 c/s
with tweeter, crossover,

baffle and £1 4 . 50

Instructions.
Post 80p each
Please state 3 or 8 or 15 ohms.

BAKER '""BiG-SOUND"' SPEAKERS Post 50p each

‘Group 25' | ‘Group 35’ |‘Group 50/15’
2n£8.95] 2 £10-50| 12~ £19- 50
:lorlorHohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER AND CABINETS
For 12in or 10in dis. spesker 20 x 13 x 12In, £12-50 Post 95p
For 13 x 8in or lln cpnlur 18 x 10 x 7in, £6-95 Post 75p
For 8 x 5in spes! 18 x 8 x Bin, £5-00 Post 50p
LOUDSPEAKER CADINET WADDING 18In wide, 20p ¢

GOODMANS &4in. HI-FI SPEAKER

4 ohm or 8§ ohm. 10W. Large ceramic magno!

v.vlkml lvllllblc Mono. £12-50; Stereo, £20. Post 459
1ow h b Input 100mV; size 8§ x 3 x
2in. approx. 8.A.E. dc(llh. Full Instructions supplied.

ALL POST:
Small 43p;
Large TS5

MAINS TRANSFORMERS

HEATER TRANS. 68 JVt 58
GENERAL PURPOSE LOW Vi LTAGg outpuu
ll!lmpll,l,.. 10, 12, 15, 18, 25 and J0V £4-80
1 amp. § 24,
2 amp. 0
3 amp. 8 5 , 20, 38, 40, 60 £8-
!lmp 8, 8, 10, 11 1. 1! 20 u 30, 38, 40, 43, 60 £11-25
A £1, 12v 300mA 1,

11V S00mA 1, 11V 750mA !1 103 NV. 40V. 2amp. £2- 75
.20V, 3 amp, tz 45 JOV, 2 amp. £2-95. 22-0-22V, 4amp. d
t:ll! 1.V 95p. 18V, 2 amp. unosaw 1IV
x amp. £1-75. 20V 1 amp. £2

UT TRANSFOR ERS, 115V to 230V or ZMV ‘to 115V
150W £5; 250W £6; 400W £7; 500W £8.

FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12V outputs, 1§ amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Special Cambric cone ;::r;:&a T
:vl_oaucm:y rupor:n, . c'e cle. £4 60
NEW MODEL JUST RELEASED

R.C.8.100 WATT VALVI AIPLIFI!R CHASSIS
0 lnp .. nd treble. ideal P.A. Disco,

roup sslona. |qul| , solid job. Matches.
lll udspeakers. CALL AND HEAR ONE £85 carr £2.

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweetere 2-18kc/s, 10W 8 ohm or 15 ohm (3.
De Luxe Horn Tweeters 2-18kc/e, 15W, 15 ohm £4-50
CROBSOVERS, TWO-WAY 3,000 ¢/a 3 or 8 or 15 ohm £1-90.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in, £1-50; 84in., £1-80;
8 x Sin,, £1-90; 8in., £2-20

SP!CIAL OFFER [} ohm. 2¢In, 2}in, 38 ohm, 2in, 3in,

25 ohm, 2}In. dis., 3in. dla., Sin. dla., 8 ohm, ziln 3n.,
34in., 15 ohm, 3{in. dia., lllln 7x4in., 8x8in., h
Johm, 2¢4in., 2§in., 3{in., Sin.

RICHAR AL N TVIIN CONE LOUDSPEAHRZS ges
8in, dlameter 4W £2-50. 10in. dlamet W £2-95;

12In. dismeter 8W £3:50. 3/8/15 ohma, ple
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 ‘09
Mike trans. mu metal 100:1 £1-

r Volume Controt 15 ohmas 10W with ons Inch
od bush for wood panel meunting. iin spindle.
ont 15p.

MAJOR 100 WATT

ALL PURPOSE

AMPLIFIER

85p sach,

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS

150 + MIZHV .7::
8/350v

|+1c/:sov ~s0p
16+ 16/350 ...80p
32+ 32/350V ..60p | 4700,

20p
20p
28p
35p

Sp

Sp
15p

100/25V

Low vouAes ELECTROLYTICS.

18, 25, 30, 50, 100 mmF 15V 10p.
SoomF BV "15p; 25V 20p; 50V

1000mF 12V 17p; 25V 35p; 50V 47p, 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.

2500mF 50V 82p; 3000mF 25V 47p; 50V 85p.

5000mF §V 25p; 12V 42p; 25V 75p; 35V 85p; S0V 95p.

TRIMMERS 10pF, 30pF, S0pF, Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0-01mF, Sp. Sliver Mica 2 to 5000pF, Sp.
PAPER 150V-0 17p, 0-5 1Jr 1mF 150V 1§p. lmF 150V 15p

0 0-05 Sp; 0-1 10p; 0-25 13p; 0-47 25p.
MICHO SVIITCH LEVER ACTION 20p.
SUB-MIN MlCRO SWITCH 25p. Single pole change over.
TWIN GANG, '0-0'" 208pF + 178pF £1-20; S00pF standerd 75p.
385 + 385 + 25 + 25pF, Slow motion drive 50p.
120pF TWIN GANG, 50p; 385pF TWIN GANG, 50p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. {W, (W, 1W, 20% 2p; 2W, 10p. 100} to 10M.
HIGH STABILITY. }W- 2% 10 ohms to 6 mo 12p.
Ditto 5%. Preferred valuee 10 ochme to 10 mag., Sp.
WlRE-WOUND RESISTORS S watt, 10 w-n 15 w-n 10 ohms
to 100K 12p o
TAPE OSCILLATOR COIL Vaive type 35p.

337

Primary  0~110-240V. Secondary o—mv JA 120W
nale. Varnish | Al d
case with fixin oUR C-'r Ideal f
Flmou- make. (Valu! £ ). PRICE 213 50 sallfor/Groups, Discaland P-A.

4 |l|pllll°lp.lch and music. 4 way
mixing. Qutput 8/15 ohm
Separate trebile £59 g.gl ach
Guaranteed. Detalls SAE. ¢
NEW MODEL MAJOR—50 watt, 4 input, 2 vol. £49 . 95
Treble end basa. ides! dleco amplifier.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musicsl highiights and sound effects to recordings.
Will mix Microphone, records, tape and tune £5 . 20
with ssparate controls into single output. 9V.

TWO STEREO CHANNELS VERSION
BARGAIN 3 WATT AMPLIFIER. 4 Tr stor £4 .50
Push-Pull Ready Bullt, with volume. e

and bass controls. 18 veolt d.c. Mains Power Pack £3-45
COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OQUTLET BOXES, SURFACE 40p. FLUSH 80p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohma. 7p yd.
JACK SOCKETY.Std. open-circult 18p, closed circuit 23p;
Chrome Leed-Socket 45p. Phono Pluge 8p. Phono SocketSp.
JACK PLUGS Std. Chrome 30p; 3-5mm Chrome 15p. DiN
SOCKETS Chasele 3-pin 10p. 5-pin 10p. DIN SOCKETS lead

3-pin 28p; 5-pin 25p. DIN PLUGS 3-pin 18p; S5-pin 2%p.
VALVE HO4LD!R8. 10p; CERAMICS 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT.
Kit of parts to bulid a 3 channel sound to light unit.
1,000 watte per channel. £12-50. Post 35p.
Easy to bulld. Full Inetructions suppiled.

EMI TAPE MOTOR £2
EMi TAPE MOTORS. 240V a.c. 1,200 r.p.m.
4 pole 135mA. Spindie 0-187x0-75In. Slze
34 x 2} x 2}In (Ilustrated). Post 40p.

120V Model, £1.
WHITEHORSE ROAD, CROYDON

-¢. Mains.
ontrols.

Open 9-6. Wed. 9-1, Sat. 9-5 (Ciosed for lunch 1.15-2.30)
Buses 50, 68, 159. Rall Selhurst.
1

Tel. 01-884 1665
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FULL SPEC. LEDs

Packs of 5—inc. clips and data

0-125In lens

-

0-18in lens

0-2in lens
Red 75p; Green, Yellow, Orange £1-20.

ECONOMY QUALITY LEDs

Mixed bags. All colours of all sizes—ideal for experl-
menters: 50 for £5; 100 for £9,

FULL SPEC. LED SEVEN
SEGMENT DISPLAYS

0-3in common anode.
L.H. decimal.
Red, Green, Yellow, £1-35 each Inc. data.

ECONOMY QUALITY
Q-3in anode. L.H. decimal.
Red. T3p each.

PLASTIC BOXES

COLOUR GREY

ABS—RIbbed inside on 5mm
centres for 1-5mm PCB. Brass
corner Inserta for securing top
with 3mm screws.
82mm x 112mm x 31mm, 1-8 52p each; 10+ 48p sach.
120mm x 65mm x 40mm . 1-8 68p each; 10+ 62p each.
150mm x 80mm x 50mm, 1-9 7Sp each; 10+ 71p each.

POLYSTYRENE—PIain Inside. Top secured by self-
tapping screws. 8'mm x 112mm x 31mm. 1-9 35p
each: 10+ 32p each.

SPECIAL OFFER
Sample Pack. 4 boxes—1 of each size, £2-10.

 4-STATION INTERCOM

£15.95
+ VAT £1.28

8olve your commmunica-

tion problems with this
4-Station Transisior Intercom system (1 master and
3 Sabs), in robust plastic cabinets for desk or wall
mounting Callftalk/iisten from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals, Office and Home. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P. 70p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for Instant two-way, loud and clear conmunication.
On off switch and volume control. Price 22098
per pair. P. & P. 70p.

NEW!. AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

+ VAT £1-04

Latest t istorised Teleph Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates onfoff switch for imimedlate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for * conference **
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at £18-95 + VAT £1-12. P. & P. 70p. 10-day
price refund guarantee.

T LONDON DIRECT SUPPLIES (PE12)
168 KENSINGTON HIGH STREET, LONDON, W.8

NEON INDICATORS

240V (bullt-In resistance)—150mm
lead out wires

& . r

My

i
Type AA Type AH Type AG

Fit Bmm hole and include spire clip for fixing. Red,
Amber, Clear, Opal—19p each: Green—28p each.

Type MP—Fits 6-4mm hole—nut fixing. Red, Amber,
Clear. Opal. 22p each.’

LAMPHOLDER DH

Takes either LES (with adaptor
provided) ‘or ' Midget Flange
Bulbs. Fits 13mm hole—nut fix-
ing. Red, Blue, Green, Amber,

Clear, Qpal, Orange, each
(bulbs no‘t“provlde &

Quotations for larger quantities on request. All
prices include VAT at 8%.
Orders under €5 please add 15p P. & P.: orders over
€5 P. & P. free. Terms: C.W.0.

MICHAEL WILLIAMS
ELECTRONICS

47.Vicarage Avenue
Cheadle Hulme, Cheshire SK8 6JP

DIGITAL CLOCK
KITS

MHI—A modular approach to digital clock
building. An MHI Kit clock uses an MHI clock
kit plus an MHI display kit. Any of the clock
kits will interface with any of the display kits
or with any other common-anode LED
display. Each clock kit contains basic com-
ponents plus a PCB—all you have to supply
is a few resistors, transistors, etc.
MHI-5378—This kit has full car/boat clock facilities,
quartz time source, brightness control, etc. Display
is switchable with ignition for power saving.

Kit: MM5378, socket, CA3081, 2MH, Xtal and
trimmers, PCB £15-10
MHI-5024—The MHI-5024 kit will act as a 6 or
4 digit stopwatch chip with readouts down to 1/10 sec.
Clock will count up or down and can (with additional
components) aiso act as a calculator.

Kit: MK50204, socket. CA3081, PCB £14-00
MHI-5314--Six digit basic clock, 12724 hour. MM5314
chip £6-80
MHI-5025—Six digit alarm clock. Snooze, MK50250
chip £9:35
MHI-7001—Six dlgll time/date/alarm/timer, can be
used as itch in ion to other
tunctions £10-00

MHI-D707—Four or six digit display kit, 0-3in digits.
Supplied with PCB 4 digit—£6-80. 6 digit—£9-50
MHI-O727—Four or six digits, 0-5in high digits.
Supplied with 8 digit PCB 4 digit—£8-50.

6 digit—£12-00
MHI-O747—Four or six digits. 0-6ln high digits.
Supplied with PCB for 6 digits. 4 digit—£9-80.

6 digit—£14-70
Terms: CWO, Access. Barclaycard (simply quote your
number and sign). Credit facilities to accredited account

hotders.
VAT—AN prices sxclude VAT (8%). P. & P. 15p

Bvti000D

68 Ebberns Road, Hemel Hempstead
Herts. HP3 9QRB

Tel. 0442 62757

JCi2 AMPLIFIER

6W IC audio amp with
free data and printed
circuit £2:95

DELUXE KIT FOR o
THE JCI2

Includes all parts for

the printed circuit and

volume, bass and treble controis needed to
complete the mono version £2:52. Stereo
mode! with balance control £5-20.

JC12 POWER KIT

Supplies 28V 0-5 Amps £4.-77.

PREAMP KITS FOR THE JCi2

Type | for m:;ne:ic pickups, mics and tuners.
Mono model £2-15. Stereo model £3-70,
Type 2 for ceramic or crystal pickups. Mono
£1:27, Stereo £2:33.

SEND S.A.E. FOR FREE LEAFLET ON KITS

1IC20 10 low
SI NCLAIR amp, kit w-i‘-th free b:t:lzleez

and printed circuit £8.58,
PZ20 power supply kit for
above £5-90.

AMPLI FIERS VP20 volume, tone control

and preamp kit including
printed circuits £7-95,

SEND S.A.E. FOR FREE DATA BOOKLET

BATTERY Eliminator Bargains

6-WAY SPECIAL

The most versatile
battery eliminator ever
offered. Switched out-
put of 3, 44, 6, 74, 9 and
12V at 500mA~ £4.95.
3-WAY MODEL

Switched outputs of 6,
74 and 9V at 250mA
with unique 4-way multi-
tack plug and socket out-
put connector £2.95,

RADIO MODELS

S50mA output with
poppett battery connec-
tors for transistor radios,
etc. 6V £4.05; 9V £4.05;
Double 44 + 44V £4.43;
6 + 6V £4.43; 9 + 9V

TAPE RECORDER MAINS UNIT

74V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.
mains £4.60.

SINCLAIR CALCULATORS

Cambridge £9:95 MAINS UNITS
Cam. Memory £14:10 For Oxford Series
Scientific £13-95 £3:19

Oxford 100 £9.95 For Cambridge, Cam.
Oxford 200 £14.95 Mem. and Scientific
Oxford 300 £22.98 £3:15

CBM CALCULATORS

*774D 7 digit basic 4 function model £5:99,
385R 8 digits/constant/4 function/%/recharge-
able bauenes/complete with cha er £10°99,
*8120D £20-95. *SR9120D SR6120R
£35°95. SR4148R £43-95, Mams “unit for *
machines £2°95.

FERRANTI IN414°

1C radio chip with data £1-69. Also available kit
of extra parts to complete a radio £3:60. Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80

AFU £7.55 FM Tuner £13.25

Z40 £5:75  Stereo decoder for above £8-55
Z60 £7-10  Transformer for PZB £5.40

Q16 £9:71  Stereo 80 £13:25

PZ5 £6-50  Project 805 £38-22

PZ6 £8.70  Project BO5SQ £46-65

PZ8 £8.20 Project B0 Quadraphonic décoder

-97

S-DECS and T-DECS

$-DeC £2.-34.

T-DeC £4-15.

u-DeC A £4.55.

u-DeC B £7.85.

IC carriers: 16 dil: plain
£0:18; with socker £2:21.
10 TO5: Plain £1-09; with
sockert £2.08.

SWANLEY ELECTRONICS

P.O. Box 68, Swanley, Kent BR8 8TQ
Prices include post and VAT,
Official credit orders from schools, ete,

welcome,
No VAT charged on overseas orders.
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SYSTEM |

source and reflective disc.

position.
Suitable for + or — earth.
model when ordering.

SYSTEM It

CAPACITOR DISCHARGE

IGNITION

0 MAXIMUM PERFORMANCE
0O MAXIMUM ECONOMY
O EASY COLD START

Professional photoelectric ignition system using L.E.D. light

This machined aluminium disc gives a timing accuracy
unequalled by other methods and-is easily fitted. A small red
light (L.E.D.) in the control box indicates the correct timing

Unit housed in diecast box 43 x 3} x 2{in.

Unit as above £18-80* (kit of parts £16'80*). State car and

Less photoelectric unit—this using your existing C.B. points.
Price £12-80* (kit of parts £10-80*). *Post free U.K. only.
Twin unit for m/cycles £15-00*

For full specification send S.A.E.
All units ex stock

C.D.I. ELECTRONIC SYSTEMS LTD.
275 VALE ROAD, ASHVALE
ALDERSHOT, HANTS.

Callers to Hillside Motors, 292 Carshalton Road, Carshalton, Surrey
Phone: 01-642 9973

12in LONG PERSISTENCE CRT. Full
spec. Price £68-50 to include 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 voit battery and
connect to your scope and have two
traces for ONLY £6-25, P. & P. 25p. (Not
cased. not calibrated.)

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls, presel RF level. swaep width
and frequency. Idesl for 10-7 or TV IF
alignment, filters, receivers. Can be used
with any general purpose scope. Fuli
instructions supplied. Connact 6 3V
a.c. and use within minutes of recelving.
All this for ONLY €£6-75, P. & P. 35p. (Not
cased. not calibrated.}

20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. Four ranges.

*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.
A;.L BRAND NEW. 25p the lot, P. & P.
15p.

*PHOTOCELL equ. OCP71, 13p each.
*MULLARD OCP70, 10p each.

DELIVERED TO YOUR DOOR, 1¢cwt of
Electronic Scrap chassis, boards,
etc. No rubbigh. FOR ONLY £4.

*MODERN TELEPHONES. Type 706: two
tone grey or black. £3-75 each. Type 7006:
two-tone grey or green. £3.75 each.
Style similar to Type 746: grey, or
black, £3 each. As above butdiscoloured.
grey only. £2 each. P. & P. all types 45p

eac|
*HANDSETS. Complete with 2insertsand ,
. & P. 37

lead, £1-25 each, p.
*DIALS. ONLY SOpaach P. & P. 25p.
'HIGH VALU’E—PRINTED BOARD PACK

amplitude controls. tharmlatorutnbllmnd
Ready to use. 9V supply required. £8-85
each. SINE WAVE only £6-85 each,
P. & P. 35p. (Not cased. not calibrated.)

GRATICULES 12cm x 14cm high quality
plastic 15p each, P. & P. 8p.

olc ~No 2 boards the same. No ahon
leaded transistor computer boards.
£1-75, post paid.
*CRYSTALS. 4-43MHz. Brand new. £1-25
each. P. & P. 15p,
RESETTABLE COUNTERS——4 digit by

*Large quantity of good quality com-

ponents—NO PASSING TRADE—so
we offer 3Ib of ELECTRONIC

GOODIES for £1-70. Post paid.

*METER FACK—3 different meters for €2,
& P. 55p.

MIN TRANSFORMER. 240V input, 3V 1A
output. Brand new 85p each, P. & P. 20p.
P.C.B. PACKS. S & D. Quantity 2sq. ft—
no tiny pieces. 50p, P. & P. 37p.
*CAPACITOR PACK—50 brand new com-
ponents, only 50p, P. & P. 37p.

Sodi Stonebridge. 1,000 ohm coil, £2
each. P. & P, 35p.

*BEEHIVE TRIMMER 3/30 pF. Brand new.
Qty 1-9 13p each, P. & P, 15p; 10-99 10p
each, P. & P. 25p; 100-999 7p each, P. & P.

{ree.

HE CRYSTAL ORIVE UNIT. 13in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) £5
each, Carr. £2.

*1,000pF FEED THRU CAPACITORS.
Only sold in packs of 10, 30p, P. & P. 15p.

SOME  OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.

TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS ISOLATING
Prim. 120/240V. Sec. 120/240V
Centre tap with screen
115V or 240V sec. only*

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

Amps
12V 24V
05 025
0-5

SNOLAENN -

1
1 13-
16

30 VOLT RANGE

Prim. 200/240V. Sec. 0-12-15-20-24-. MV
P&pP

50 VOLT RANGE
Prlm zoo/z:ov Sec. 0-19-25-33-40-50V
&

No
102
103
104

L)
323288

-
Nuunawn

=
8
2

=
=3

18-99

AUTO TRANSFORMERS
VA Auto Taps
1)

0-115-210-240
0-115-210-240

73 3000 0-115-200-220-240

SCREENED MINIATURES

-

300,300 0-20, 0-20

700 (d.c.) 20-12-0-12-0

A 1A 015-200-15-20

500, 500 0-15-27-0-15-27

A, 1A 0952701527
SHZ 500 12-15-20-24-30

E88388880see

1
1
1.
1
1
3
1
1
2
3
3
1

-
e

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2-PIN
outlets

20VA g P.&P.T2p 1IW

150VA £6-70 P.&P.85p AW
S00VA £10.45 P.&P.£1-25 8IW
1000VA  €17-51 P.&P.BRS 84w

HIGH VOLTAGE MAINS ISOLATING
Prim, 200/220V or 400/440V
Sec. 100/120V gr 200/240V

Ref.

243
247
250
252

BRIDGE RECTIFIERS
2A 3

2A 50p
10A(PM 7A6) £2-35
P& PI15Sp

POWER UNIT
CC12-05 Output Switched
.'49—64-5-6-7'5-9-12V at500mA, £4.08. P& P
p

TEST METERS
K!

inc. steel carrying
P&PEI-10

ANTEX SOLDERING IRONS
15W £2.88, 18W £2-45, 25W £2.28,
Soldering iron Kit £3-81,
Stand for above £1-13.

P& P25p.

HIGH QUALITY MODULES
3 W RMS Amplifier
5W RMS Amplitier
10W RMS Amplitier
25W RMS Amplifier
Pre-Amp for 3-5-10W
Pre-Amp for 25W
Power Supplies 3-5-10W
Power Supplies 25W
Transformer 3W
Transformer 5-10W
Trnnﬂormsr 25W
P. & P. Amps/Pre-Amps/Power Sup-
plies 18p
P. & P. Transformers 37p

N

Use Access here
(rear Tech. College)

VAT NOT INCLUDED IN PRICE
Goods marked * 25% VAT, olhnmln 8%
OPEN 9 8.m. to 6 p.m. ANY

BHILTM-AD LTD
7/3 ARTHUR ROAD, READING, BERKS,

Tel. Reading 582605

Practical Electronics

December 1975

MAGNETIC TO CERAMIC

CARTRIDGE CONVERTOR

Operating voitage 20-45V
only £2-65 P. & P. 18p

BSR MINI-DECK
4 Speed Autochanger £6-00
P.&P.72p

CAR STEREO SPEAKERS
8N angied £3-56 pr. P. & P. 51p

INSTRUMENT CASES

in 2 sections, black vinyl covered top

and sides and bezel. P. & P. 25p
Price

x 5} x 2in £1-25

x 8 x 3in £1-62

x 44 x 1}in £0-92

x

8
1
6
9 x 5% x 2}in £1-38

CARBON POTENTIOMETERS
Log and Lin. P. & P. 12p each
4K7, 10K, 22K, 47K, 100K, 220K, 470K,
M, 2M

Single lass switch
Single D.P. switch
Tandem less switch
1K Lin less switch

PLEASE ADD VAT AFTERP & P
Audio Accessories and Bargain Component Paks.
Electrosil and Semi-Conductor stockists.
Callers welcome (Mon-Fri) or send stamp for lists

Barrie Electronics Ltd.
3,THE MINORIES,LONDONEC3N 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST.
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5 A selection of forth-
coming titles from
Newnes-
Butterworths

FOUNDATIONS OF WIRELESS AND
ELECTRONICS—9TH EDITION

M. G. Scroggie, BSc, C.Eng, FIEE:

Approx 528 pages November 1975 0 408 00188 7 £3'75

A GUIDE TO AMATEUR RADIO 16TH EDITION

Pat Hawker, G3VA '

128 pages November 1975 0 408 00190 9 .
Probable price £3-00

SEMICONDUCTOR CIRCUIT ELEMENTS .
T. D. Towers, MBE, MA, BSc, SEnd, MIERE
Approx 320 pages November 1975 0 408 001852 £5-50

SERVICING WITH THE OSCILLOSCOPE—

2ND EDITION

Gordon J. King, T.Eng, (CEl), R. Tech. Eng,
AMIERE, FISTC, FISCTE, MIPRE, MAES

Approx 360 pages December 1975 0 408 00195 X £4-50

RADIO VALVE AND SEMICONDUCTOR DATA—
10TH EDITION
A. M. Bail

240 pages December 1975 0 408 00189 5 £2:00

NEWNES CONSTRUCTOR'S GUIDES:—

PRINTED CIRCUIT ASSEMBLY

M. J. Hughes and Morris A. Colweil

Approx 100 pages February 1976 0 408 00203 4 £1-80

ELECTRONIC COMPONENTS
Morris A. Colweil
Approx 100 pages February 1976 0 408 00202 6 £1-80

ELECTRONIC DIAGRAMS
Morris A. Colwell
Approx 100 pages February 1976 0 408 00201 8 £1-80

Order now direct from your bookseller or from :

NEWNES-BUTTERWORTHS,
BOROUGH GREEN,
8'8 SEVENOAKS,

KENT.
Tel. 0732 884567

CJL LTD.P.0.BOX 34,CANTERBURY,CT11YT

ALL PRICES INCLUDE P&P AND V.AT.

AERIALS Telescopic, 15-

120 em £1.50
KEYNECTORS Rapid connect to
mains.Built-in piano switches,
neon & 13A fuse £3.50
MULTIMETERS Vdc/ac-10,50,250,
1,000.1dc-0.1A . R-150k £4.95
PRINTED CIRCUIT KITS Contain
all items necessary to produce
printed circuits £3.95
SIGNAL INJECTORS Audio through
video signals, ideal servicing

amplifiers,radio and tv £4.25
TEST SWITCHES 5 miniature
push to test switches £1.00

AUDIO LEADS

Spdinplgto Spdinplg. 1.5m £1.20
2pdinplgto2pdin skt.10m £1.45
S pin dinplugto 2phonopilugs £1.20

BIB HI-FI ACCESSORIES
Groov-Kleens /42 £1.95
1"Tape Editing Kits /23 £1.50

Cassette Editing Kits /24 £1.65
CassetteHead Cleaners /31 £0.65
Hi-Fi Stereo Test Cassette £2.15
Cassette Wallets (hoid 6)  £0.90
CASSETTE HEAD DEMAGNETISER
Shapedpole piece-saves time£3.65
EARPHONES Stethoscope style,
8 ohm dynamic £1.20
Crystal earphone-lead&plug £0.65
INTERCOMS 2-station, ideal for
the home-~baby alarm,office,with
cable and staples £6.35
MICROPHONES Dynamic,remote
start/stop, 200 ohms, 100-10kHz
6mV output £2.15

MINIATURE TRANSISTOR

MODULES
Microphone pre-amplifier £2,45
Power amplifier £€2,70

STEREO HEADPHONES Superb
stereo listening in comfort and
privacy.30-15kHz,8 ohms £4.85
STEREO HEADPHONE JUNCTION
BOXES 3 way unit selects phones
only ,speakersonly or both £2.30
SPEAKERS Miniature, 7Smm
dia, 8 ohms £0.95
BATTERY ELIMINATORS
Miniature AC adaptor-9V at 50mA
DC output from mains £4.35
POWER SUPPLY UNITS P1
Switchable 6 & 9V (200mA )ideal

-most small radios etc. £4.85
P2 Switchable to provide 6, 7.5
9V at 400mA £7.95

SOLDERING IRONS Antex 25W,
X25,240V,Low leakage, 1/8" inter.
changeable iong life bit £2.25
3/3271/8}3/16) bits each  £0.47
X25 Elements £1.10
Stands, ST3,High grade base,
spring, sponges ,accomodation-

spare bits £1.10
SOLDER -in handy Bib
dispenser £0.43

WIRE STRIPPERS & CUTTERS
Bib 8B, 8 guage selector, automatic
opening,easy grip handles £0.85

TRANSFORMERS

Mains (sub miniature)

6-0-6V AMS | 100mA £1.45
12-0-12V RMS | 50mA £1.45

SYNTHESISER

Modules by Dewtron®

The synthesiser ilfustrated

modules, as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log-law oscillator; 3-wave o/ps;
module;
contacts, special tuning-ladder resistors, etc. Famous
‘'‘Modumatrix'' patching system makes other patching a
thing of the past! Send just 20p for full cataiogue to:

D.E.W.

254 Ringwood Road, Ferndown
Dorset BH22 9AR

sample/hold/envelope

was built using Dewtron

3-octave keyboards,

LTD.
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The people for component bargains

Makers of
St r
_ audio equipment

ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN—AND STILL LEADING!

XMAS OFFER TO SAVE £12

. P ak By buying 4 units together for £18 to make a Stereo
[\ B\-P'e ec'\a\“ FM Tuner/Amp. Separate, you still save 33;%
Y SP F.M. TUNER STEREO DECODER,
SUPe 1. FronTEND 3. vsmaic.
* Prices include AP facity. e
VAT and postage Rgductior}-ge:ﬁr:d t;eMus‘zc:‘::‘:hnzrjyrarlr;;:;)d
and paCKing in ?J::Ijzl gl:i_cgainc. % (LED for .stereo beacon '
U.K. VAT £8-01 £5 * 34 available at 18p.) Usual
* Total Value £30— price inc. VAT £7-22 £4 ¢ 82
You pay £18 5+ 5WATT MUSIC POWER
% Satisfaction I.F. BOARD 4. \c. awe. r
guaranteed G D e e
* Order now— front-end. Usual £4 . 50 performance, at economy
delivery by return price inc. VAT £6-76 2;%91 Usual price inc. VAT £5 . 34
TOTAL VALUE AT REGULAR ADVERTISED PRICE £30. YOU PAY £18

3
SPECIAL

OFFERS NEW RANGE TRANSISTOR AND COMPONENT PACKS

LM 380 AUDIO I.C. TP SELECTION UT SELECTION CP SELECTION
(Marked SL 60745). Brand TP5 20 Transistors, PNP German- UT1 50 PNP's Germanium, AF and CP1 Mixed bag of capacitors—
new and to spec. 3 watts lum, Red Spot A.F. RF. Electrolytic, Paper, Silver Mica
R.M.S. out. With data, TP6 20 Transistors, PNP German- | |79 150 Germanium diodes, min. (Approx. 150—sold by weight).
T5p+ lum, White s%ct RF. glass.
Three 2XSN 7480. Brand TP7 1 2N174 150W 80Vce Power 200 {(approx.) Resistors. various
new |.C.s to spsc. decode Transistor, with mounting UT4 ‘?0“5“|l‘=°rN:1lgdleN59-1f8"'"- glass. CP2 types. values. watts. (Sold by
ounters. Only £1-20* assembly. CLIET S . welght.)
¢ " 90 Quad 2 TP19 100 diodes, mixed Germanium, UT5 40 250mwW  Zener diodes
Flve IX8N 74 ve Goid-bonded, etc. Marked/Un- OAZ24 range: average 50% | CP3 40 Wire-wound resistors, mixed.
Input Nan gafte |0CI 5 marked. good.
nly Mo’ P23 Tty e eon wncoded | UT730 Silcon rectifiers 7soma. | CP4 12  pots—pra-set, ~w/wound,
mitar  to mixed voltages, Top Hats, et carbon, dual, wlith/without
2N696. 2N1613, etc. Comple- CILELEL, UL il GG switches—all mixed.
mentary to TP24. UT9 40 NPN Silicon planers. Similar
TP24 Twenty PNP Sliicon. uncoded to 2N3707-11 range. Low noise CP7 Heat sinks, assorted. To fit 50-Z
2N2904/5$ mllar  to BFY64, amps. (0C72) TO1 (AC128), atc.
. UT12 25 2N3702/3 Transistors, PNP
SUNDRY TP29 g o st s 0V 1A Silicon, Plastic to 92.
—A . hort- - !
gn:ﬁ'élorspp;z; 1(:73;92:3:_‘9‘2‘.1 5;&",,'[ ALL ABOVE PACKS—GOP EACH. TP Tested and Guarranteed; UT Untestad, unmarked; CP Components

Ao T ey oams CAPACITOR DISCHARGE IGNITION KIT  SS300 POWER SUPPLY STABILISER

data supplled. 50p. Slm le to nssembls and tit. improves car performance, Add this to your unstabilised supply to obtain a steady work-
UHF 625 line tuner. rotary. £2-50. ES ON FUEL. - 50p. £7 50* ing voltage from 16 to 60V for your audio system, work-
Rev Counter (for cars) (8%). £1-00.* Bl PRE-PAK X- HATCH GENERATOR MK. 2 bench, etc. Money saving and very reliable £3-25*

Books by Bernard's Publications,

. Four-pattern selector swlitch
Newnes-Butterwortn's, etc. T PLASTIC POWER TRANSISTORS
.______.__I Ready-bulit 40 WATT SILICON*
i and tested £9.93* Type Polarity Galn VCE Price
l HE FREE CATALOGUE In kit form £7.93* 0N NEN s 2 20
Now‘.dmon better than ever. it's L3 Please add 50p for postage and packing. 40P PNP 15 15 zop
your's for free and well worth Is invaluable to Industrial and home user alike. Improved 40P2 PNP 40 40 30p
getting—only please send large circultry assures rehability and still better accuracy. Very P
S.A.E. with 10p stamp if we have to compact, self-contained. Robustly bullt. Widely used by TV 90 WATT SILICON*
post It to you. rental and other engineers. With reinforced flbreglass case. Type Polarlty Gain VCE Price
- — — —— —— instructions, but iess batteries. (Three U2 type required.) 90N 1 NEN 15 15 25p
90N2 NPN 40 40 S
TV SIGNAL STRENGTH METER* 90P1 PNP 15 15 35?
Complete kit as described in "Television'' £18-50 plus 40p 90P2 PNP 40 40 I5p
TERMS OF BUSINESS: for P. & P. plus VAT at current rate. it you prefer not to cut coupon out, please mention PE12 when writing.

VAT st 25% must be added to total value of order, except for ltems marked * or (8%), when
VAT |s to be added st 8%. No VAT on overseas orders. POST & PACKING Add 22p for UK
orders unless shown mall order £1. O orders, sdd

* Phone, Write or Call. Give us your Access number and we will do the rest.
1 7 4 t 1 J ¢ ' 't { f [ 4

1 for postege. Any ditference wlll be creditec or cherged. PRICES Subject to aiteration with-

out notice. AVAILABILITY Ail items avallable et time of going to press when every effort s To BI-PRE-PAK, 222-224 WEST ROAD. WESTCLIFF-ON-SEA, ESSEX

made to ensure correctness of Informatlon. Piease send l
l for which | enctose inc. VAT I

BI-PRE-PAK LTD

€0 Re; NoR20119 l NAME
222 224 WEST ROAD, WESTCLIFF-ON-SEA,ESSEX SSO 90F, | rooRE |
TELEPHONE: SOUTHEND (0702) 46344, 1 RESS ]

..... PE12

FOUNDED IN 1959
L---------------
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Practical Electronics Classified Advertisements

RATES: 13p per word (minimum 12 words), Box No, 35p extra, Semi-|
prepaid and addressed to Classified Advertisement Manager,

Display £10°00 per single column inch. Advertisements must be
“Practical Electronics” IPC MAGAZINES LTD., Fleetway House

Farringdon Street, London EC4A 4AD. Tel. 01-634 4451,

RECEIVERS AND COMPONENTS

DL704 seven lsegment LED displays 85p each;
driver IC for DL704 (7448) 80p; small red
Led’s 12p each. 741 op-amp (8 DIL) 28p;
MFC6040 £1: BCI07 and BCIO08 Ilp each;
BCI09 12p; 2N3I8I9E 22p; 2N3055 39p;
ACi288p; ACIT76 9p.

Tested Packs: 5 LEDs 60p; |00 hi-stab resis-
tors 99p;°' 15 potentiometers 54p; 50 disc
ceramics 30p; 20 polyesters 40p; 25 electrolytics
54p; 8 ACI28 transistors 54p.

Unmarked Untested Component Packs:
all 54p each—40 IN9i4 diodes, 40 OA200
diodes, 50 400mW zeners, 40 2W zeners, 80
t i s, 2 ij tion transi: S,
[N4000 series diodes, 50 plastic transistors,
200 diodes, 200 semiconductors (inc. diodes,
transistors, SCR's, IC2, etc.), 50 mixed ICs.
IC pin sockets in strips of 100, 50p per strip;
11b bag of ferric chloride 75p; |,000uF 60V hi-
surge rating electrolytics (5} x 2}in) 25p
each; 2 microswitches for 20p; 3Ib weight of
computor panels £1-65; 10uF 63V electro-
lytics min Sp; 1,000 and 2,000uF 30V elecs 25p

each.
TAMAR ELEKTRONICS

ALL prices INCLUDE VAT at present
rate. Pleaseadd20p P & P on all orders under £5.
P.O. Box 17, Plymouth, Davon PLI |YJ

ELECTROLYTICS 6-3V to 63V, 1 to 47 mid,
at 5p each. SEMICONDUCTORS: BC 107, K, 9
at 9p. RESISTORS (‘arbon film 59, 3 W 0.8p,
W 0.6p, 1W 0.7p, 1W 1:5p euch. .Just a
sample of onr stock and prices. Send for our
catalogue 10p: C.W. ELECTRONICS, Dept.
P.E., 10 Kingsley Path, Britwell Est., Slough,
Berks. (P. & P. 15p) (all tested and brand new.)

Bank of 20 Neons 74p (16p). 5 Figure Resett-
able Counter 18/22V works on 2, £2-50 (50p).
Box with 20 x LA2 Pot Cores + 20 x 1%,
Caps £1-75 (75p). Copper Clad Pax Panels
S; X 9% in, 6-75p 12 x 12in. 75p; 16 x 9% in.
75p; 8 x 94 in. 3-£1-15; Fibre Glass Ditto
124 % 7in.90p; 18 x 4in.85p;7 x 8 in. 60p;
114 x 134 in. £1-75. All C.P, 74 Saries ICs on
Panel(s), "10-85p (10p). Three Transistor
Audio Amp. Transistors Equiv. to ACi28,
OC72 40p (10p), 3-£1, c.p. T.V, Convergence

;x ACIi28, 3 slugged coils, 3 slide
switches, |I W, W, pots, 3 carbon presets,
2 ferrite chokes, etc. £1-30, c.p. Talking Page
Panel 2 pots, 12 silicon transistors and 5.C.R,
8 nice electrolytics 80p (15p). Valupaks P3,
10 silicon diodes 650V. I4A on tagboard 50p
(i0p). P9 100 5/Mica Caps 55p (10p). Pli [00
Polystyrene Caps 80p (10p). Lists I5p Refund
on purchase.

71b assorted components £2-50

3 Ib assorted computer panels £1-70

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail order only

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975, 2,200 types in
stock, many obsolete. List \20p. Quotation
S5.A.E. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX

RADIO (SUSSEX) LTD., The Parade, East

Wittering, Sussex. Tel. West Wittering 2023.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P. New.

Tapped Auto Transformer, 240V-(15V,
200 watts, £4:50 P.P. New.

100 Watt Valve Output Transformer.
KT88s, etc. 8 or 158 or (00 volt line out-
put, £13+60 P.P,

FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 24X 2X 14 in with
circuit, £1°54 P.P. '

Crouzet Geared Motors, 30 r.p.m, New,
£175 P.P.

UHF TV Tuners. Transistorised, £2:10 P.P,
Panels with I.C's on 8{p per I.C. min.
order i01.C's.

Transformers, 7-5V47-5V {A, £1°12 inc.
P.P. 12-0-12V, 100mA, £1°25 inc. P.P.9-0-9V,
100mA, £1-25 inc. P.P. 29V 50mA, 95p inc. P.P.
6-0-6V, 100mA, £125 inc. P.P.
Transformer. 24 volt, approx. | amp +
6-3V CT approx. 500mA, £1°60 inc. P.P.
Transformer. 20 volt, | amp, £1°40 P.P.
Transformer. 45 volt, 2 amp, £3°38 P.P.
P.C, Board. §/S, 54X 54in, 10 for £110 P,P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2-25 inc. 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 £1-60 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VVV,
41" x 13" 90p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
“tors. 100 for £1:30 inc. P.P.

DEPT 212
23 AVERY AVENUE
3 DOWNLEY

HIGH WYCOMBE
AXIAL PRODUCTS LTD

BUCKS. (0484 33968)
Cailers by appointment

AC127/8  18p | 7400 15p | Zener Diod:

BC107/8 11p | 7403 15p mw 34 11p

BC109 12p 7404 20p 1W 3-200V 19p

BC113  12p | 7405 20p B

BC147/8 11p 7410 15p 1N40Q01 :

BC149  12p | 7412 17p | 1N B

gg:g;/a ::p 7413 35p 1N4007 9
p | 7442 78,

Bg?; 14p 7447 37: LIE] >

B 14p 7448 20p iCs

BCY?70  22p | 7474 sp Hﬂ!&( 50p

BF173 20p | 7475 45p hyggg 33;

BF184 3zp | 7478 38

BF194/5 12p | 7480 44

BFYS0/1  19p | 7408 s0p [ IC Sockets

TIP3055  48p | 74121 37p in ‘43

2N3055 38p | 74810 113p pin 51

2N3819  38p | 74192 140p 16 pin 18p

4 Etement VHF/FM

£4-78 + 75p P. & P.
18 Element UHF/TV

£2-50 + 50p P. & P.
10 Element UHF/TV .

£2-19 + 50p P. & F,

Lashing Kit.
4 + S0p P. & p, 75 OhM Low Loss,

1- 2
16p per metre.
Wall Bracket for ;‘I:n ':..A"P 300 ohm Twin Feedar,
5 b 9p per metre.

8ft x tin Mast,
845 + 50p P. & p. Coax Plug. 12p escn.

All prices inctude VAT. Semiconductors 10p P. & P.
per £ any mix. Orders over £2 P. & P. free.

TURN YOUR BURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 6, Frome, BSomerset.
Immedlate cash settlement.

LED ] 0-125 1 02 fiwrraneD

RED | 15p | 19p |S50uw
Axial load 49p

bniveiadl KT BETH ED)

1-5mw
ciptp | OR 27p 3qp [TOosu -1

OPTO-SOLATORS SCR's SOV 100V 400V
L7615V, s0kHz 01| TOSTA 2%p mp Mg
4350 25KV, SMH: 02-8] TOM W 27p Sp
Data with ol OPTO | TRIAC TOS 2A Vv &

&

s Ml 2926(G) 12p | VOLTAGEREGS.
ADIY62  dop  ZNZRZNG) 13 5V 7805 Plastic
AR 20 | \N3085  atp |12V 7812 1 Amp
AFI2US/8T 34p | on3700as  12p |15V 7815 el
BCIOT/49 99 | IN390wa/S/s 18p | 18V 7818 £1-50
BC100C  12p | Znoneg asp |723TO®e 50
scuvae op| NEME, 306 LT 08
BCisziwe 1p [ MEENOZ 406
8C187/89 11p o [y
Boimee 11 ey e

(4 A1 c
BCTBITAL 11 il o P oA sy sep
BC1967  30p | Ineoor -4
BCaaya 12| iy ap | ZENENS BLVE
BCY7OTVT2 13p | inesoas  7p | 273V
BF1S45 10| ineos7 o [WESESV oy
BRisT  Mp| INar4 4 |NESSE  £1-10
BFYSWS1 | oar 6 [LM3%0  t1.08
BEX29 2p | QATOOA79 8p [ZN4ta  £1-10
BFXB4 24p | OAS1 0A0 7p 189
BSX19/20 16p | OA810A95 6p i T
ocn 10p{ OA200 o | D A 80C A
2N708 10p | 0VA202 7 ff',‘ ‘b
M7 20p pin 15
2N2219  20p | OP. AMPS 16-pin w»
2N2904/5/6/7 16p | 700 all 25p | Mica' + bushes
2N2004/5/6A 18p | 7418-pin  20p |TOI TO®S Sp
2N2928(R) 75| 748 D1.L. 38p |Dalo Pen  70p

PRICES INCLUSIVE + 15pP. & P. (1st ciass)

ISLAND DEVICES, P.0. Box 11, Margate, Kent
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PRECISION POLYCARBONATE CAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
0-1uF (27X 12-7) §1p] Value
0-22uF (33X 16) 64p| (uF) +£1% +£2% +£56%
0-25uF (33x 18)  67p| 0-47uF 87p 50p ~ 43p
0-47uF (33x19) 80p|2:2uF 96p 75p 6lp
0-5uF (33x19)  87p|4-7uF  £1.62 81138 94p
0-68uF (560-8x19) 93p| 6-8uF 21-96 21.38 21.18
1-0uF (50-8 % 19) £1.08 | 10uF 22-40 31.85 2164
2:0uF (50-8 X 25°4) 15uF 23.22 2279 22.24

21.44 | 22uF 24-28  23.68 8£3.08

TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1-0, 2-2, 4-7, 6-8uF at 15V/25V or 35V;
10-0uF at 16V/20V or 25V; 22-0uF at 6V/10V or 16V;
33-0uF at 8V or 10V; 47-0uF at 3V or 6V; 100-0uF at §V
ALL at 10p each. 10 for 95p, 50 for 4.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
+BC107/8/9 9p | BC184/184L 12p | BFY51 . 20p
BCl14 1 BC212/212L 14p | BFY52 20p
BC147/8/8  10p | BC647/568A 12p | AF178 30p
BC153/7/8  12p | BF194 18p | OCT71 18p
BC182/182L 11p | BF197 18p | 2N3055 50p

POPULAR DIODES—1N914 8p, 8 for 46p, 18 for 90p;

IN9186 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
41; 1N4148 §p, 6 for 27p, 12 for 48p; IN400154p; IN4002
:& IN740.0‘3 6ip; IN4004 7p; IN4005 74p; IN4006 8p;

D,
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
SmA. Valuesavailable: 3V, 3-3V, 3-6V, 47V, 5-1V, 5-8V,
6-2v, 6-8v, 75V, 8-2V, 9.1V. 10V, 11V, 12V, 13v,
13-5V, 15V, 18V, 18V, 20V, 22V, 24V, 27V, 30V, 83V.
ALL at 7p each, 5for 88p, 10 for 85p. SPECIAL OFFER:
100 Zeners (may be mixed) for £6-00,
RESISTORS—High stability, low noise carbon film 5%
W at 40°C, §W at 70°C. E12 serles only—trom 220 to
2-2M Q. 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 3 (730 resistora) £5.
SILICOX PLASTIC RECTIFIERS8—1-5 amp, brand new
wire ended DO27: 100 P.I.V. 7p (4 for 26p) ; 400 P.L.V. 8p
(4 for 80p).
nnmg: RECTIFIERS—2} amp: 200V 40p; 350V 46p;
800V 56p.
SUBMINIATURE VERTICAL PRESET§—0-1W only:
ALL at 6p each: 5003, 1000, 2203, 4700, 6803, kg,
22k g, 47kQ, 6-8kQ, 10kO, 15kQ, 22kQ, 47xQ,
100k 0, 25003, 680k 3. IMQ, 2.5M, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS8 BELOW £5. ALL EXPORT ORDERS8 ADD
COST OF BEA/AIRMAIL,

PLEASE ADD 25% V.A.T. TO ORDERS

8end 8.A.E. for lists of additional ex-stock items.
Wholesale price lists available to bona fide companies

MARCO TRADING
Dept. E.12, The Oid Schos!, Edstaston,
Nr. Wem, Shropshire
Tel.: Whixall 464/465 (8TD 0948 72)
{Propra.: Min|cost Trading Ltd.)

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0-47, 1-0, 22, 47,
10mfds, 8p; 22, 47, 83p (50V, 6p); 100, 7 (50V,
8p); 220, 8p (60V, 10p); 500, 11p (60V, 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums. 0-1/35V, 0-22/35V, 0-47/36V, 1-0/36V,
2-2/35V, 4-7/35V, 10/20V, 22/18V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0-001, 0-002,
0-005, 0-01, 0-02, 3p; 0-04, 0-05, 3ip. Mullard
tubular polyester 400V E6 series, 0-001-0-022,
3ip; 0-033-0-1, l}r. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing E8 series, 0-01-0-047, 3ip; 0-008, 0-1, 4,’:
0-15, 0-22, 6p; 0-33, 7p; 0-47, 95: 0-68, 11p;
1.0, 14p; 1-5/260V, 18p; 2-2/260V, 22p.
Mullard miniature (333 ceramics 63V E12
serles 2% 1-8pF-47pF, 3p; 56pF-330pF,
3}p. Plate ceramics 50V E6 series 470pF—
47,000pF, 2p, Polystyrene 63V. EI12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, l%.
Minlature highstab carbon fillm resistors
E12 series 6% (10% over 1MQ)) 10Q-10MQ,
1-2p; 1N4002, 8p; 1N4006, 8p; 1N4148, dp.
Postage 10p. Prices VAT inchusive. TH
O.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, S8 ORN.

RELPAK TESTED DEVICES —Hundreds of
Itams Available
50 100-8200 }W Resistors 75p, 50 iK-8K2Q
W Resistors 75p, 50 |0K-82KO W Resistors
50 100K-8200 W Resistors 75p, TTL
744} 80p, 5N 7475 66p, Egen Pots: Lin: {K-2M2
each 16p, ICLB0IBBC (Fun: Gen: IC) «£6-85p,
Bridge Recs. 50V 1A ac 19p, 50V 2A 37p, ZN-
414-1C Radio £1-36, MJE3055 NPN 70p, 2N2646
Ujt 558, MRV 5V/12V/I5V, A £i.55, 72741~
TO99 Op. Amp. 48p, MIE2955 PNP 99p, IC Skt.
Pins, 100 at 75p. No extras, satisfaction
guaranteed, 5.A.E, for lists. All enqguiries
weicome—O’seas deduct 8% VAT.

RELTRAN LTD. (Dept. PE)

P.O. Box {8, Camberley, Surrey
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TTL AT NEW REDUCED PRICES|
Fast delivery. All prices include VAT)
SPECIAL OFFER of 7400 at 10p each, 7430

at 10p each, ZTXI108 at 7p each,
Above offer ends December 31, 1975, and is
regardless of quantity ordered.

Type 1/24 25/99 Type /24 25/99
7400 014 0.12 7483 060 075
7401 0-14 0-12 7484 0.92 0.89-
7402 0.14 0.12 7485 1-30 .09
7403 0-14 0.2 7486 030 0.26
7404 016 0-13 7489 299 2-80
7405 0-16 0-I15 7490 046 040
7406 036 0.3} 7491 065 055
7408 016 0-15 7492 048 0.45
7410 014 013 7493  0.46 040
7411 023 020 7495  0.59 0.55
7412 016 0I5 7496 077 0.69
7413 032 031 74100 1.08 0.89
7414 0.69 0.60 74107 0.34 028
7417 030 029 74109 0.54 048
7420 014 0-13 74121 034 028
7422 024 022 74122 047 039
7425 027 025 74123 0.65 0.61
7427 027 025 74141 071 0.63
7430 014 013 74145 0.68 0.58
7432 027 025 74150 105 0.95
7437 027 025 74151 091 0.88
7440 0-14 013 74153 0.76 0.72
7441 075 0.62 74154 1-60 145
7442 0.65 055 74155 095 0-85
7445 085 071 74157 0.83 079
7447A 0-81 0.79 74160 105 095
7450 014 013 74164 125 1.05
7451 014 013 74174 099 0.83
7453 014 013 74175 099 0.83
7454 014 013 74181 209 195
7460 0-14 013 74190 1-25 5
7472 025 021 74191 125 5
7473 030 025 74192 (35 1-14
7474 032 026 74193 1:35 144
7475 045 0.39 74195 0.88 079
7476 032 0-26 74196 164 1.34
7480 047 042

TTL (except special offers) may be mixed for
quantity prices.

All devices full spec. by famous manufacturers.
S.A.E. for full lists. All goods sent by Ist class
post. [2p P. & P. on orders below £2 (I2p
P. & P. on all orders for special offers).

(Dept. PEi2) 46 BURSTELLARS
ST.IVES, HUNTINGDON PEI7 4XX
(Mail Order only)

BETA DEVICES

MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS |LC's DIODES & RECT.
AC187/188 709CTO99 0-30|1N914 004

PR. 0-40(709C D.LL. 0-30|1N4148 004
BC107/ 741CTO99 0-360A202 0-09

BC108  0-09(741CD.LL. 0-361N4001/2  0-06
BO10SC  0111723C D.LL. 0-80(1N4003/4/5 0-06
BC147/8/9  0-10]747CD.LL. 0-85(1N4006/7  0-08
BCY70/71/720-18| 748C D.L'L. 0-36| BRIDGES
BFX86/87/88 oo Too S0V 1A 018

o201 3030% ‘00%00v 1A 020

BFY50 018 TBAS0 080 500v14 080
BFY51/52 01 ‘ggg‘-)?;m 0.ag [200V 204 200
0C28 0-4 ENERS

C35 085 BYT, 'BZY8S 3-3-
oN2646  0-80| g-pin 33V 5% 009
2N3063  014)14-pin 0-12|1 Wats 6-8-
0C25 045 16-Pin 200V 5% 015
0C36 0-35¢ .E.D,
TIP41A 074 Please add 09—Red  0-17
TIP42A  090] 17% V.AT. [LE.D.Cip 002

C.W.O. PLUS P.P. I15p TO
BETA DEVICES
4 High Bridge Street, Waltham Abbey, Essex

SERVICE SHEETS

BELL’S TELEVISION SERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets 50p plus S.A.E. Service
sheet catalogue 25p. Back issues of magazines
rom April, ’74 onwards. Cover price plus 12

post. Free booklists on request. S.A.E, wit|

enquiries please to: B.T.S. 190 Kings Road,
Harrogate, Yorkshire. Tel. Harrogate (0423)
55885.

S8ERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and 8.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

SERVICE SHEETS, radio, TV, ete. 10,000
models. Catalogue 24p plus 8.A.E. with
orders-enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

LADDERS

EDUCATIONAL

SANDWICH DEGREES IN

Qualifying for
CHARTERED ENGINEER

at

Details from:

Beaconside, Stafford

ELECTRICAL OR ELECTRONIC ENGINEERING

NORTH STAFFORDSHIRE POLYTECHNIC, STAFFORD

We can arrange your training periods in a’wide range of industries.

Head of Department of Electrical and Electronic Engineering
Room C16, North Staffordshire Polytechnic

TECHNICAL TRAINING.

Get the training you need to move up
into a higher paid job. Take the first
step now—write or phone ICS for details
of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing.
Electronics, Computers; also seif-
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
316, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

COLOUR TV SERVICING.

Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
317, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

CITY & GUILDS EXAMS.

Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
315, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

BOOKS AND PUBLICATIONS

T.V. REPAIRS MADE EASY

Send your make/model/chassis no. and £3.50;
by return you receive the repair manual,
containing simple to follow instructions in-
cluding your set (no circuit diagrams included).
British sets covered in 4 mono manuals and 3
colour manuals (some foreign). Write/phone
now for trade terms.

Instructions to make a signal injector for £1:20.
Ask about the giant Circuit Diagram Manuals.

TV TECHNIC (PEI), 76 CHURCH
STREET, LARKHALL, LANARKS'
ML9 IHE  Tel. (0698) 883334

UFO CHARTS8: Wave Prediction 56p; Daily
Flight Pattern 50p; TV Doppler Detection,
66p; Propulsion Theory 57p; ‘‘Anti-Gravity”
87p. Map 82p. Numerous Circuits: 'detection,
radiometers, multidigit testers, clocks, S.A.E.
Lists + 10p. R. & E., Highlands, Needham
Market, Suffolk.

FOR SALE

P.E. SYNTHESISER. All electronics plus
4foct keyboard. Almost complete in case.
Cost over £200, £50. Also TO3 scope, £25,
and TE22D sig/gen, £16. TONY 01-960/3663.

EAGLE KEW66 MULTIMETER. Good con-
dition, £15 0.n.0. includes case prods, batteries.
— 8, J. THIRD, 112 Shakespeare Avenue,
Hayes, Middx.

LADDERS, timber and aluminium. Tel.
Telford 686644 for brochure.
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P.E. ODD COPIES bought, sold. A. NORTON,
227 Chellaston Road, Derby.

S8ITUATIONS VACANT

MEN:!
C90n.w.

can be yours

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!

It can pay around £35 p.w. as a
starter and can reach over £90 p.w,
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 Y42, Oxford Hse.
9.15 Oxford St., W.1.Tel. 01-734 2874

WANTED

RADIO AND TELEVISION SERVICING books
wanted from 1963-1964 edition onwards. £2
paid per eopy by return of post. BELL'S
TELEVISON SERVICES, 190 Kings Road,
Harrogate, N. Yorks. Tel.: Harrogate 55885.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel, 01-248 6161. Telex 883805.
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MISOELLANEOUS

" TREASURE TRACER
s MK I” Metal Locator

B Varicap tuning
@ Britain’s best sefling metal locator kit

ELECTRO SPARES

ARE STILL SUPPLYING BOTH
THE P.E. VARICAP STEREO
PUSH BUTTON F.M. TUNER KIT
Easy to construct, highest quality

reproduction.
£33:50 inc. VAT & Postage. S.A.E.

BREAK INTO I.C.S. THIS WINTER
Using our 1.C. Experimental/Educational Kits,
you can learn all about the modern digital
logic te:hniques These step-by-step Kits

i s 1.C.s, Holders,
Veroboard, LEDs. instructions and data.
Available at £3:50 each (including P. & P.).
Kit One: Gates. Kit Two: Flip-Flops. Kit
Three: Shift Registers, Kit Four: Counters.

.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry, CV8 3FJ
(Mail order only.)

B Fitted with Faraday shield

B Speaker and earphone operstion

@ Knocks down to only 17in.

B Probulit search coll assembly

#l Five transistor cireult

@ Thoroughly professional finlsh

@ You only need soidering iron, screw-
driver. pliers and snipe

for brochure.

AND P.E. ‘GEMINI'STEREO AMP.
All components available. Send
55p + 9p P. & P. for full construc-
8 As sedn on BBC-1 and BBC-2 TV tional booklet containing perfor-
Send slamped, addrossed envelops mance details, specification
forjoatiot assembly instruction and fault
Compiete £4().9Q 2u'ee £15.25 finding guide, etc., etc.

Toatily RMRMINN SRR e sLen T CAR OWNERS! DON'T FORGET
MINIKITS ELECTRONICS. 6g CLEVELAND ROAD THE <MANTA’' ELECTRONIC
LONDON E18 2AN (Mail Order Only) IGNITION SYSTEM, for reduced
petrol consumption and smoother
running. Kit £15-50 inc. VAT and

P. & P. Assembled £17-15.

ELECTRO SPARES, DEPT. PEI
288 ECCLESHALL ROAD « SHEFFIELD SI1 8PE

SUPERB INSTRUMENT CASES8 by Bazelli,
manufactured from heavy duty PV( faced steel.
Hundreds of people and industrial users are
choosing the cases they require from our vast
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8”x5” x 3”
21.85; 10" x 6” x 3" £3. 20; 10° x 8" x 3”
22.75; 12" x 10" x 3" 23-60 8” X 4" x 4"
n-ao 10" x 67 x 47 £2.70; 127 X 8" x 4"
£3.60; 77 x 77 x 5" £2.85; 8” x 10" x 6"
£3-60; 12" x 8” X 77 £4;12" x 12" x 77 M-lo
Plus 8% VAT & 50p postage Over 200 models
to choose from. Prompt despatch. Free lit-
erature (stamp would be appreciated).
BAZELLI, Dept. No. 23, S8t. Wilfrid's,
Foundry Lane, Halton, Lancaster LA2 6LT.

DIGITAL CLOCK COMPONENTS. AY-5-1224
clock chip, £3-66. 0-3in high economy type
LED displays, DL-704E, 88p; 0-6in high ditto,
DL-747E £1.70. P.C. B. to suit chip and
displays, etc. (two types), 95p each. MK 50253
alarm clock chip, £5-80. Full details of both
chips, circuit diagrams, data, etc., free on
request. Add 10p per order and VAT at 8%.
GREENBANK ELECTRONICS (Dept. ECP),
94 New Chester Road, New Ferry, Wirral,
Merseyside, L6862 5AG.

Hore optic suppliers

MARE'S TAILS. Build a decorative display with this
professionally finished unit, 22in diameter with 7,000+
fibres. Looks immaculate. £10.
f FIBROFLEX SIZE 1. Flaxible 440 strand glm light conduit.
0! bundie dia. 1-14mm. 40p per metre (£3 psr 10m).
FIBROFLEX SIZE 4. 2-28mm bundle dia., 1,760 strand glass
light conduit, £1-50 per metre (£12 per 1 Om).
CROFON 1610, 54-strand plastic light conduit, bundle dia.
1-8mm, 0.D. 3-3mm. £1:20 per metre (€9 per 10m).
PLASTIC OPTICAL MONOFIBRE. For muitiple Illumlnltlcm
from one sourcs, Internal effects,
oggoc.l coupling. etc.
Fi (0-5mm dia.

HARDWARE. Comprehensive range
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

ALUMINIUM PROJECT BOXES, lids and
screws included

Box/hes '-'"g;"' VA" H’if}h‘ T P individual requirements, one-off’s and smal ER20)(GLomma) 1% Ber 10m: £4 per 100m.
8 4 | 48p runs. Machine engraving in metals and FPB0 (1-5mm dia.)—£4 per 10m; £30 per 100m.
9 4 2% 1 46p plastics, contour milling. Send 2 4ip stamps OPTIKIT 103. Contains 2m Crofon 1810 plus 5m each FP20,
:? ii- ;* ; ::D for catalogue. RAMAR CONSTRUCTOR EEs0NERaTpialpollating 'f’"'”"":o A handy pack for

rimanter an: Jal rato:

12 3 2 1 380 SERVICES, Masons Road, Stratford on Avon, L!ng. 8 AND REELECTORS. e stock a range of § lenses
13 6 r 2 58p Warwicks. CV37 9NF. s for use in pi y intruder
i4 7 5 24 75p batch t short range
15 8 5 3 93p optical communications.
16 10 3 £1:14 OPTIKIT LS. 1 each of 6 convex lenses. £3.

OPTIKIT ARS. 1 each of 5 retro-reflectors, £2:50.

CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to mx—cnhunco contrast on crts, LED

Prices include VAT (at 8%) but |8p should be added
to the total order value for postage & packing.

0 WATT 12V FLUORESCENT LIGHT KIT

OVAL DIGITAL CLOCK CASES
Made in real stoneware pottery with a rlch

Kit including all ?atn;nl ;Isz;sfn;‘xhhThe dnsplay;reha uh L nixi |.‘50m etc palaniel 150"‘ e

ly _£3-49 inc. b or four “ high or six 0-3" high L.E.D. resnineutral
;:{;:‘r:’r;elbu:nbza i:)cmcovth,zp &m: VDA|leluser&59‘; displays. Only £360 inclusi (me) R.g l|"_g[c)!. o 1: +°1!1 EC;EERI:MM‘IY(;;? hﬂ‘o‘:‘t’é‘l’)‘
extra inc. VAT p. nly (IR0 %od Emmor {10+ 28p);

(10+ 17p): MLEDOZ infra-
209-R 3mm Red LED, 20p (10+ 17p); 209-Y or -G

Send S.A.E. for full details of above and many
Yellow/Green, 30p (0 23p):. 2N5777 ngh Senaitivity
Photodarlington Silicon Detector, gain 2,

others, to: RRIE =
J. BARRIE-SMITH x
. 1 42 RD1. i Photot lator—high ed,
56 Conifer Road, Coxford, Southampton Su‘).*goos)un-mvuste srwc?aﬂ loo)r‘nuo' d 0o
Hants “*NEW MLS203. Latest Motorola Light Activated SCR.
High sensitivity 10mW/cm?; high current 400maA (5A peak);
60V. Switch smail motors or relay direct from optical
control, up to 24W power. £1-20 (10+ £1-10).
BIOGHOTIH ULTRASONIC TRANSOUCER PAIR. Suit-
able for '‘Ultrasonic Doppler Shift Intruder Detector'
Practical Electronics. March 1975. TwRAx pair 4.
SEOSB-25T/R  ULTRASONIC TRANSDUCER PAIA.
** NEW ** The SEO5B-40T/R has proved to be an
extremely popular item In our range and we are

Get the key to s FANTASTIC WORLD of I el B e Tl b

ﬂa\‘;ﬂ'lou;lgffl:N'—c‘ft:IR?uOF IP‘ROJEEJS Th.f Sultable for burglar alarm systems. proximity switches,
i logue lists ters, level ters, ti-collis devices. 25kHz
HIGHLY UNUSUAL, LOW-COST BAR. | TwRxpairgs:so, o " coneion oeviess
GAINS, READY.BU[LT MODULES. Please add 8% VAT to prices above (plus 22p on orders

less than £3). Send 9Iin x 8in S.A.E. for short form list.
Here are just a few examples, there are

. stacks morel FIBRE OPTIC SUPPLIERS
MINIATURE CARBON FILM RESISTORS. Dazzling MINI.STROBE (po:k.t ;.u) £330 (Dept. PE), 2 Loudoun Road Mews
5%, 4 W, W, {W, E12.8eries. 220hm to 1Mohm PEOPLE DETECTOR £4-20 London NW8 ODN
10 for 10p, 50 for 45p, 100 for 80p. P. & P. 10p Big-Ear SOUND-CATCHER 1 11 4420
Mixed values and wattages to your choice. Mini DREAM LABORATORY - #4120
CANDAR, Freepost, Reading, RG1 1BR. Don't take our word for it though! GET A
COPY AND SEEI SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU’LL GET THE
‘GOODIES® JUST AS QUICKLY TOOI)
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewaell, Surrey

(Mail Order U.K. only)

Send cheque or P Q. P: with your order direct to:
ELECTRONICS DESIGN ASSOCIATES

Dept. PE, 82 Bath Street, Walsall, WSI 3DE.
Phone, Walsall 33652

CABINET FITTINGS
FOR

Sn.o Loudspeakers and Amplifier Cabs

Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.

Send 2 X 8}p Stamps for samples and list,

ADAM HALL (P.E. SUPPLIES)

-Unit Q, Starline Works, Grainger Road
Southend:on-Sea, Essex.

HOME SCIENTISTS

(Please note change of address)

LOW COS8T I.C. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
glastlc supports Sr pair, Quantity rates. S.A.E.

etaills and sample. Trial pack 50p. (P. & P.
10p order). P.K.G. ELECTRONICS Oak. "
Lodge, Tansley, Derbyshire, DE4 5FE

PHOTOTECH (EUROPE)

New Optoelectronic Detectors
Type |: Photodiode, 2 pin Configuration : Photo-
sensitive area 0-85 x |0-3 square inches.

Type 2: Photoswitch, 4 pin Configuration,
20V.30V sgply Switching threshold set by

Data and operating notes sent with each order,
Prices: (including VAT, packaging and carriage)
Type [: 151? each Type 2: £1'00 each

ype 3: £1°50 each
LED: 17p each, or free with each
optoelectronic detector ordered.
Please send C.W.O, or S.A.E. for data only to:
Phototech (Europe), 23a Upper Elmers End
Road, Beckenham, Kent

taining 6 and 4BA threaded through and

clnranca types, round and hexagon, male and

female, in maetric lengths. An excellent assort-

ment for only £(-00 post free.

Electro-Mech Products, 7 Chantry Avenue
deford, Devon

Manufacxurers of Precision Turned Components for
he Electronics Industry

_erxtern;l 5:. —— ¢

e 3: ith ic threshold ——

ad,ustment 6 p|h Conf;urauon 20V-30V MINI ACCUMULATORS |

supply. 100 PRECISION TURNED SPACERS 2 volt MULTI-USE

LED: Galhum Arsenide Phosphide red emitting Build any project with the aid of our pack of Sealed Lead Acid Re-
iode. 100 brand new top quality assorted spacers, con- chargeable Cells.

Size L450—I°4" x I°}°
x 0'44°. 3 for £2:)5
inc, P. & P.

Size GA2Z—i'7" x 1.)°
x 05 “ 3 for £2'65
inc. P. & P,

Suits Fi-Cord

GARFIELDS, 295 Rye Lane, London SE!5
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"Clwyd, N. Wales.

'

12 VOLT 2lin 13 watt FLUORESCENT
LIGHTING (by THORN/AE!)
with diffuser and on/off switch.
Ideal, carsvan, bost,
emergency lighting,

e efc.
Guaranteed

£5-50
inc. VAT and post
List price £7-02 inc. VAT

ALOP ELECTAONICS 1. $3208
33 Wyle Cop. Shrewsbury. sL'ropnhlu

ENAMELLED COPPER WIRE

1b reel ilb reel
IO to I9 £2:40
20 to0 29 £2:45 £I-40
30 to 34 £2-60 £1-50
35 to 40 £2:88 £1-60

All the above prices are inclusive of postage and
packing in the U

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 2
Telephone 061-445 8753

PRIVATE ADVERTISER WISHES TO DIS8-
POSE OF 10 assorted 1Cs, mostly good, 81.
5V Regulator 1Cs, TO126, 4 for £1. Portable
VTR with zoom, charger, RF out, etc., 8550,
Water pump £8. 1000W theatre bulbs, $1.
Trio 2200 2m transceiver, £30. (432 70cm
transceiver, 850. 35mm slide projector, £10.
Magnetic smpe recorder, £5. EC10, £10.
US Navy ‘scope, £12. Imerter, 12 to 230V,
250W, £20. Camera tripod, £4, 405 line NEV
camera, £8. Metal detector, £15. Optical
wahwah, £8. 4 channel audio mixer, £11.
Topboost, £7. 405 line Sony VTR, £60.
JARVIS, Dall, Rannoch Station, Perths,
PH17 2QH. Queries $S.A.E. please. Prices
include mainland carriage.

THE SCIENTIFIC WIRE CO.

Copper—Nickel Chrome—Eureka—
Manganin Wires,
Enamelled—Silk—Cotton—Tinned
Coverings.

No minimum charges or quantities,
S.A.E, Brings List.

Trade and export enquiries welcome,

P.0. BOX 30, LONDON E4 9BW

INDESIT WASHING
Manuals. Diagrams, faults. Complete with
spare parts order forms. Send £2-50.
ARCHANT. Domestic Services, Shotton,

MACHINE service

BUILDING YOUR OWN HI-FI
. AMPLIFIER?

WHY NOT USE A PROFESSIONAL CASE?
We have a limited number of high quality case
“’Gmb"“ valued at over £15:00 which must be
sold.

LOOK AT THESE FEATURES:

+ Ready punched steel chassis

+* 3 piece, teak veneered case

% Screen printed front and rear plates’

% Supplied complete with push switches

Overall dimensions 17" x B}” X 3°,
Fantastic value at only £8°95

(inc. VAT and P. & P.) .

Send cheque or P.O, now to:

SOUND ELECTRONICS

(NEWCASTLE) LIMITED
43 Heaton Grove, Newcastle upon Tyne, NE6 5NP
Tel. (0632) 650108

OLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8,U.p, sweep
generators, test equipment, etc. Lower Beed-
ing 236

BLUE PCB INK

oL (ETGH RESlST)

In UK VAT & Post FREE
JFH SUPPLIES 30 BAKER ST LONDON W1M.

JOANNA CONSTRUCTORS. Teach yourself
chords with the Instachord. Still only £1.60
complete. Send S.A.E. for illustrated details.
HAWKINS ASSOCIATES, P.0. Box 8,
Newbury, Berks., RG13 4QJ. -
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SEEN MY LIST? Screws, electrical, all sorts
S.A.E.: C. BRITTAIN, The Bungalow, Old
Titness, Buckhurst Lane, Sunninghill, Ascot,
Berks., SLF 7QB

ELECTRONIC CALCULATOR

5*
_FUNCTION

FANTASTIC
Fit any VALUE
pocket or
handbag.
Size ? £6 ¢ 1 9
4 X 2 x fin No more to pay. 1year

Comes complete with
batteries and wallet.
Ideal for office or
home

guarantee

SPECIAL*
OFFER

D
PANEL L]
1004 ETERS

Size: 4} x 3}in

x G"lo front
Moving coif
* Tautbang

£5-98
FOR BOTH
As separate items:

* Two-tone Case—£2-34
* Punch, dr:l screen Meter—£4:-25

% High quatity
lastic

ANE, BRAUNSTON
METAC CROSS LANE UNSTO

DAVENTRY, NORTHANTS

BUILD YOUR OWN
YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE-AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS,

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

PRINTED CIRCUIT BOARDS. All prices in-
clusive of P. & P., etc. No extras. We offer
PCB’s ready for assembly for: The “P.W.,”
Disco Amplifier £3'860 each. “P.W.” Disco
Light Modulator £2'90. “P.W.” Tele-tennis
(6 PCB's) £3-70; sound effects £1-10; Ball-speed
£1-10. Ferret 85p. Derby £1. Electronlc Clock
£2:07. Easy-Build Organ (2 PCB's) £5-80. Home
Telephone Exchange £1-64. “P.E.” Joanna (all
issues) 81-25 each, all 14 £15. Power Slaves
(3 PCDB's) £1-62. CCTYV (2 PCB’s) £2*18. Orion
$£2-26. Many others available. S.A.E. for lists
of PCB’s and direct PCB supplies. We also sell
direct, Art/Graphic aids and supplies. Cat. 40p.
PRODUCTION SPACE AVAILABLE, for
PCB production, silk-screen printing, tinning,
PCB design, electroplating, plus all art/graphic,
photographic and design facitities. Production
estimates by return upon submission of ‘“Rough
Copy”’, PCB Master or Circuit Diagram or
phone: W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., S80 4TW.
Tel. Whitwell (Derbys.) 695 STD 090974,
Callers seen by appointment only at 1-3 Station
Road, Whitwell.

FANTASTIC NEW
MICROTEST 80

MEASURES
ONLY
90 x 70 x 18mm
ELECTRONIC ZERO N

Amazing Value at £11-95

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT
BOARD 1S REMOVABLE
WITHOUT SOLDERING

Volts d.c. § ranges: 100mV. 2V, 10V. 50V. 200V. 1.000V
(20kN/V). 2% precision on d.c. and a.c

5V. 10V, 50V, 250V. 1,000V (4k01/V)
MA, 500uA. SmA, S50mA, S00mA, 5A.
Amp. 8.c. 5 ranges: 250uA, 2-5mA, 25mA, 250mA, 2-5A
Ohnulungn Low 0.0 x 1.0 x 10, A x 100 (from 1/10
di 0 until 5MN)
V Output § rangea: 1-5v, 10V, 50V, 250V, 1,000V
Doclhatll 5 ranges: +8dB, +22dB, +36dB. +50dB,
+82dB.
Capacity 4 ranges: 25uF, 250uF. 2,500uF, 25.000uF

SUPERTESTER 880R ICE
20,000 Ohm per Voit sensitivity
® Fully screened against external
magnetic flelds @ Scale width
and small case dimensions {128 x
x 32mm) ® Accuracy and
stability (1% in D.C., 2% in A.C))
of indicated reading ® Simplicity
and esss of use snd readability
® Fult rlngol of accessorles
® 1,000 times overicad ® Printed
clrcuit board is removable without 8 50
hen any
other meter. Ask for free Cataiogue Accessoriesilixtra
Acceasories (extra) available to convert Microtest 80
and Supertester 680R into following. LIGHTMETER,
GAUSS METER, ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER, TEMPERATURE
PROBE, PHASE SEQUENCE INDICATOR, N x 100kN
Mulliplier, SIGNAL INJECTOR—Send for details.

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324

A-DC (-08-3A-6 Ranges
A-AC 0-3-3A-5 Ranges
V-DC 0-8-1200 V-9 Ranges
V-AC 3-800 V-8 Range:
Frequency In lho range of 45 to

4»4;; AC. Dimensions: 107 x 98
* """ oniy £9 - 25
ALPHANUMERIC NIXIE TUBES 87971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of

he phabet,
numerals 0 thru 8
and special

characters in a
single tube
From the stand-
pointofboth read-
ability and el
trical characteris-
tics. the Alpha-
numeric NIXIE tube provides many unique benefits
including % 170V-2tmA * All d c. operation % Uniform,
continuous line characters of equal height * Memory
with simple solid state drive circuits * Readability in
high ambient light 200 footlambaerts brightness
* Long.life with no loss of brightneas + Character
height 2¢in

Bases for above $0p each

Price only 99p each pius 16p P./P.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra-long life, high quality, 0-8 and 2 independent deci-
mael points. Supply voltage 200V d.c. Currsnt 14mA
Pulse duration t00us. Character height 0-5t. overall
size 1:4

Brand new. Qrunrlnl“d Surplus to manufacturer's
requirements Type B5853s

1-25 £1-00; 25+ 90p; 100+ 80p;
1,000 + price on application
Add 8% VAT to all items + 35p P
ELECTRONIC BROKERS LTD
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781
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7412 23p | 7496  78p DIL on:&z) S0p g&ﬁ% %‘ :‘217)!?_ PC 1& Fas w: :oc7 16p :2:3905/6 :lp
713 3 | 7407 Mp | “MCuse  Dusl Op. Amo. S pinOIL TR | OR %5 DLro70.3in DI tasp| BClows ep | .OC72  20p | [2N4SS 18P
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DORAM’S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF
QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS.

ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW
COMPONENTS ADDED FROM CUSTOMER REQUESTS.

16 EXTRA PAGE DATA SECTION.

UNIQUE FREE UP-DATE PRODUCT INFORMATION SERVICE DURING LIFE
SPAN OF CATALOGUE.

ALL COMPONENTS SENT BY RETURN OF POST.

* POST AND PACKING FREE (only applies for Great Britain, N. Ireland and
B.F.P.O. Nos. - overseas orders F.0.B.)

* NO QUIBBLE REPLACEMENT PART SERVICE

| enclose 60p. Please send me by return my
new Doram Catalogue. {Overseas orders
except for B.F.P.O., please add 30p for
post and packing surface only).

Post Code




4-digit clock, 6-digit clock, 10W high quality
power amp., High quality stereo pre-amp.,

Stereo Tuner, F.M. Stereo decoder,

CIRCUITS . . . Frequency Doublers,
Oscillators, Timers, Voltmeters,
Power Supplies, Amplifiers, Cap-
acitance Mulitplier, etc., etc. . . .

Full details and pictures of our wide range of
components, e.g. capacitors, cases, knobs,
veroboards, edge connectors. plugs and sockets,
lamps and lampholders, audio leads, adaptor
plugs, rotary and slide potentiometers, presets,
relays, resistors (even 1% types!), switches,
interiocking pushbutton switches, pot cores,

etc.,

transformers, cable and wire, panel meters, nuts and
bolts, tools, organ components. keyboards, L.E.D.s,

7-segment displays, heatsinks. transistors,
integrated circuits, etc., etc., etc. .

diodes,

132 pages!

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Buile yourself an exciting Electronic Organ. Our
leaflet MESS1, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49-note instrument with a
single keyboard and a limited number of stops.

Leaflet MES52, price 15p, describes the extension
of the argan to two keyboards each with five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, priced
at 35p. (Pre-publication price 15p.)

No more doubts

about prices

Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we'll tell you

about price changes in advance for

just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we il
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our ‘mailing
list—you'll receive immediately our
latest price list then every two months
from the starting date shown on. that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!'—plus details of any
new lines, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

NOTE: The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step. .

Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mail to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

A reprint of the com-

plete article giving

full  construc-

tion details

published by

‘Electronics To-

day International’’

between January-

September '74 of the International Voltage
Controlled Synthesiser, developed as a
“'state of the art’, now available, price
£1-50. S.A.E. please for detailed price list.

GRAPHIC EQUALISER

A really superior high

quality stereo graphic

equaliser as

described in the

January edition

of ‘"Electronics

Today Iqter-

national . We stock all

the parts (except wood-

work) including the metalwork drilled and

printed. 15p brings you a reprint of the
article.




