
An exciting, hobby.... for 406aryone
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MilKINQ
Tors Receiver

An integrated circuit en-
sures excellent results
and simplifies construc-
tion.

Till
Aquarium
Thermostat
A simple unit that
will maintain a set
temperature ac-
curately.
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THIS Train Controller ni

Provides automatic, gradual speed change
for stopping or startinc, together with a
manual facility to provide realistic speed
control.
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Build yourselfa TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND
Built in Ferrite Rod Aerial for MW/LW. Retractable, chrome plated 7 section Telescopic
Aerial, can be angled and rotated for peak ehort wave and VHF listening. Push Pull output
(Piing 600mw Transistor.. Car Aerial and Tape Record Sockets. 10 Transistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section.
Separate coil for Aircraft Band. Volume on/off. Wave Change and tone Control. Attractive
('one In black with silver blocking. Size 9" x x 4". Easy to follow instructions and
diagrams. Parte price lot and plane 30p (FREE with parts).

ROAMER

EIGHT

Mk I
NOW WITH
VARIABLE
TONE CONTROL

7 Tunable Wavebands: MW1, MW2, LW, MI, 8W2,
SW3 and Trawler Band. Built In Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tel..
scopic aerial for Short Waves. Push pull output using
600inW transistors. Car aerial and Tape record socket..
Selectivity switch. 8 transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning. wave change and tone
controls. Attractive cane In rich chestnut shade with
gold blocking. Size 9 s 7 x 41n. approx. Easy to
follow Instructions and diagram.. Parts price list
and plan. 26p (FREE with parts).

Total building cost 27.68 P. P. (Oversee. P. P. Cl 05) Ina 47p.

41.411.411.41,41.41040.4411.411

POCKET

FIVE
I Tunable Waveband.:
MW, LW. Trawler Band
with extended M.W.
band for easier tuning
of Luxembourg, etc.
7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial. fine
tone moving coil epeaker. Attractive black and gold
case. Size 5f x If x 34 In. Plane and part. price
list 15p (FREE with parts).

Total building costs £2.50 P. P. (Overseas P.  P. 65p) Ins.24p

(Overseas P. a P. 21.05)

"EDU-KIT

ROAME

SEVEN

MK IV

7 Tunable Wave-
band.: MW1, MW2,
LW, SW1, SW2,
8tV3 and Trawler
Band. Extra Medium waveband provides easier tuning
of Radio Luxembourg, etc. Built in ferrite rod aerial
for MW and LW. Retractable 4 section 2410. chrome
plated telescopic aerial for SW. Socket for Car Aerial.
Powerful push-pull output. 7 transistor. and 2 diodes,
fine tone moving coil speaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning and wave
change control.. Attractive cue with carrying handle
Size 9 x 7 x 41n. approx. Easy to follow instructions
and diagrams. Parts price list and plans 25p (FREE
with parts).

Total building cost

29.35
P. P.  Ins. 52p

(Overseas P. a P. el 05)

Total building costs
E6.c1LE

p, r.&
(Overseas P. a P.81 051 6,6 Ine 47P.

.11.40,1PAPNIlev.v1P4PreeePeleveevIIVVINeeelvAlleele411.41,11(W.

TRANSONA

FIVE 4

5 TRANSISTORS e

AND 2 DIODES

3 Tunable Wavebands: MW, LW and Trawler Band.
7 stage -6 transistors and 2 diodes. ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil speaker. Attractive case with red (meeker
grille. Rite 6f x 44 x If in. Plane and parts price
list 15p (FREE with Part.).

Total building costs £275 P. P. (Overseas P.  P. 65p) Ins. 25p

BUILD RADIOS, AMPLIFIERS, ETC.,
FROM EASY STAGE DIAGRAMS. FIVE
UNITS INCLUDING MASTER UNIT TO
CONSTRUCT.
COMPONENTS INCLUDE:
Tuning Condenser: 2 Volume Controls: 2 Slider
Switches: Fine Tone Moving Coil Speaker: Terminal

Strip: Ferrite Rod Aerial: 2 Plugs and Socket.:
Battery Clips: 4 Tag Boards: Balanced Armature

Unit: 10 Transistors: 4 Diodes: Ruistors:
Capacitors: Three f" Knobs. Units once
constructed are detachable from Master
Unit, enabling them to be stored for
future use. Ideal for Schools, Educational
Authorities and all those interested in
ra.im construction.
Parts price lint and plane 2.5e
(FREE with parts).

All parts including 26.05 P P. Case and Plans Ina 33p

SALES
FULL AFTER Callers sid entrance "Lavelle" Shop

 Open 10-1. 2.30-4.30 Mon. -Fri. 0-12 Sal.
SERVICE PLEASE NOTE: ALL PRICES INCLUDE VAT

16,61/%06W

ROAMER

SIX
6 Tunable Wave-
bands: MW,
SW1, SW2, 8W3
Trawler, band plus
an extra Medium

vwveband for
easier tuning
of Luxembourg
etc. Sensitive ler
rite rod aerial and
teles,opic aerial
for hhort Waves.
31n. Speaker. it
stages -6 transistors and 2 (done.. Attractive black
cue with red grille, dial and black knobs with polished
metal Inserts. Size 9 x at x 2fIn. approx. Plana and
parts price list 85p (FREE with parts).
Total building costs 24.38 P. P. (Overseas P.  P. Al 05) Ina 31p

A

TRANS

EIGHT

B TRANSISTORS

arid 3 DIODES

6 Tunable Wave
bands: MW, LW,
SW1, 8W2. SW3
and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Tel..
scopic aerial for Short Waves. Sin. Speaker. 6 Improved
-ype transistor. plus 3 diodes. Attractive cue in
'nick with red grille, dial and black knob, with polished
metal insert.. Size 9 x 54 x 211n. approx. Push pull
output. Battery economiser switch for extended battery
life. Ample power to drive a larger speaker. Farts
price list and plans 26p (FREE with parts).

Total building costs 24.95 P. P. (Overseas P. a P. 11.05) In.. 33p

61a HIGH ST., BEDFORD,
Reg. no. 788372

I enclose £ please
ROAMER TEN 0
ROAMER EIGHT 0
TRANSONA FIVE 0
POCKET FIVE 0

Parts price list and plans for

Name

Address

M K40 'ISA. Tel. 0234 52367

send items marked.
ROAMER SEVEN
TRANS EIGHT
ROAMER SIX
EDU-KIT 0

(Dept. E.E.22.)



HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitclidmi,CR4 3110 Phone 01-648 8422

The Catalogue you MUST have!

HOME RADIO
COMPONENTS

Only 55p. plus 22, POST AND r
p PACKING I

I

POST THIS COUPON
with cheque or P.O. for 77p.

The price of 770 applies only to customers
in the U.K. and to BFPO odd

Everyday Electronics, September 1973

6 765 electronic

components
clearly

listed and indexed

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

Name

Address

HOME RADIO (Components)LTD. (Regn. No. London 912966) I
Dept. EE, 234-240 London Road, Mitcham CR4 3HD ====== ons=m ml

449



SANSEI TEST EQUIPMENT

10 IN ONE MINI LAB

£11.95 vAi&PP

SIGNAL
TRACER/
INJECTOR
Designed to
receive audio
frequency, built in
amplifier with high
gain of 60dB.

£11.55
including
VAT & P.P.

SIG MITTER
Powerful trouble
shooting signal
injector. Model
SE260.

£2.20
including
VAT &
P.P.

.m* I Associates Ltd.

DC POWER SUPPLIES
Regulated power supply variable up
to 15V 0 5A. Model SE800 ... ideal
for development work.

211 .00 VAinTcl&udPin.12.

NEW
HIGHLY SENSITIVE
MULTITESTERS
Mocii.1 M650 with mirror scale.
E7.70 including

VAT S. P.P.

Cricketfield Lane, Bishops Stortford,
Herts. Tel. 0279 56347

A DEXTER

aMMASWRCN

A LOWS COMPLETE

riTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete ready
to install" unit or simple to assemble- kit Two
models are available controlling up to 300W or
600W of all lights except fluorescents. at mains
200-250V. 50Hz All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT Please send c.w.o. to

DEXTER 8 COMPANY
5 ULVER HOUSE

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883

4511

AS SUPPLIED

TO N s IOU ..... I
DEPARTMENTS osseous

LOCAL ADINORITIIS

FTC

INSTRUMENTAL

AUDIO

EFFECTS
SUPER "FUZZ" UNIT KIT. CONNECTS

BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM sv BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: 12E6 post paid.

CREATE "PHASE" EFFECT ON YOUR

RECORDS, TAPES ETC.. UNIQUE CIRCUITRY

ENABLES YOU TO CREATE PHASE

EFFECT AT THE TURN OF A 1640B. OPER-
ATES FROM 6v BATTERY (not supplied)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC
T1ONS KIT PRICE: IEFEE post paid

MAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES

DABAR
ELECTRONIC
PRODUCTS

NIL LICHFIELD STREET.
WALSALL, STAFFS. WSI IUZ

EX COMPUTER PC PANELS
2 x 4 in. packed with semiconductors and
top quality resistors. capacitors, diodes, etc.
Guaranteed min 35 transistors plus data.
10 boards 50p (9p)
SPECIAL BARGAIN PACK
25 boards LI (25p)
Panels with 4 power transistors sim. 0C28

SOp (9p)

ELECTROLYTICS
68,000)L 16v. 4i x 2 in dia., 25,000µ 25v.
20,000p 30v, 5,000ii 90v, 35.000p I 5v.
8.000p 55v, 4+ x 3 in. dia., SOp (I2p).
15.000u 15v. 10.0000 35v. 5.0000 75v. 41 x
2 in. dia., 30p (10p). 2.000µ 25v wire ends
15p (Sp). 12 for 11.50 (15p).
20A DIODES 4 for LI (7p)
3A DIODES 4 for 50p (Sp)
8 BLACK TOGGLES dpsc 50p (8p)
250 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 609 (8p)
ISO HI -STAB RESISTORS 60p (8p)
200 SI PLANAR DIODES 50p (Sp)
Sub min. co -ax. plugs S. skts.

4 pairs 50p (Sp)
REED RELAYS MIXED 10 for 50p (Sp)
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS 8 for LI (12p)
MIN. GLASS NEONS 12 for 50p (Sp)
10 WAY TERMINAL BLOCKS

10 for 55p (Sp)
QH BULBS 12V SSW 50p (Sp)
PAPST EXTRACTOR BLOWER FANS
100 cfm 4i x 4i x 2m. 43.50 (28p)

Postage and packing shown in brackets.

Please add 10° V A T to prices

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

Everyday Electronics, September 1973



THE HY41
The HY41 supersedes the popular 11Y40 introduced by ILP last year. This highly improved

module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1KHz into 8 ohms!) and is electronically and mechanically comoatible with the HY40.

With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors. Hardvvre Mountings and comprehensive
manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-F but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and its various applications including
a complete stereo amplifier.

Like its predecessor the HY41 is based on conventional and proven circuit techniques developed
over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
R.M.S. COliItn(101.15.

LOAD IMPEDANCE: 4-16 ohms.
INPUT IMPEDANCE: 30K ohms a: 1KHz.
VOLTAGE GAIN: 30db at 1KHz

TOTAL HARMONIC DISTORTION: ess than 0.15% (typical 0.05%)
al 1KHz.

FREQUENCY RESPONSE: 51-1z-50KHz 1db.
SUPPLY VOLTAGE: i 22.5volts D.C. -

SUPPLY CURRENT: 68 amps maximum.

PRICE: irc. comprehensive manual, P.C. board, five extra components and P. & P.
MONO: E4.90 STEREO: E9.80

UNIQUE HYBRID PRE -AMPLIFIER
The HY5 has rapidly established a position in the WORLD as the sole hybrid

preamplifier to contain all feedback and equalization networks within an integrated
pre -amplifier circuit.

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
preamplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con -
[unction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within ,1db RI AA curve)

2inV. 47K c2
Tape Replay (ext.ernal components to suit

head). 4mV. 47KS-2
Microphone (flat) 10mV. 47K
Ceramic Pickup (equalized and compen.

ratable) 20-2000mV. variable.
Tuner (flat) 250mV. 100K
Auxiliary 1 250mV. 47K Q
Auxiliary 2 2-20mV. 100K Q

OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV 1111111111.11111Mmimm
ACTIVE TONE CONTROLS Qtaxendalll
Treble ri 12db
Bass + 12do.
INTERNAL STABILIZATION
Enables the HY5 to share an unregulated

supply with the Power Amplifier.
SUPPLY VOLTAGE
16-25 volts

PRICE MONO: £3.60

SUPPLY CURRENT
6mA approx.
OVERLOAD CAPABILITY
better Pian 26db on most sensitive mon.
infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE: 0.5mV.

STEREO: E7.20

POWER SUPPLY PSU45
The versatile P.S.U.45 is designed to supply your HY41's -HY5's in stereo or mono format

Specification

Input 200-240 Volts.
Output * 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1"

'RICE £4.50 inc. P. & P.

CROSSLAND HOUSE, NACKINGTON.CANTERBURY KENT

CANTERBURY 63218
Please note we reserve the right to substitute at our discretion updated versions of advertised designs

where applicable.

Everyday Electronics, September. 1973



MAINS OPERATED CONTACTOR
2201240v. 50 cycle solenoid
with laminated core so very
silent in operation. Close. 4
circuits each rated at 10 amp..
Extremely well made by 
German Electrical Company.
Overall eine 21 x 2 x 21n.
11.65 each.

NEED A SPECIAL SWITCH
Double Loaf Contact. Very slight pressure close.

- both contact.. 8p each
10 for 90p. Plastic pushrod
suitable for operating. SpOr1 each. 10 for 54p.

AUTO -ELECTRIC CAR
AERIAL
with dashboard control nu itch fully
extendable to 4010 or fully retrac-
table. Suitable for 12V positive or
negative earth. Supplied complete
with fitting instructions and ready
wired duhboard switch. M36 plum
25p poet and insurance.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjutable output 6v.. 9v., 12 volta for up to
500mA (clam Ii working). Take. the place of any
of the following batteries: PP1, PP3, PP4, PPG,
PP7, PP9 and others. Kit comprise.: mains
transformer rectifier, smoothing and load reenter,
condeneere and Instructions. Real snip at only
1140. plus 20p Postage.

MINIATURE
WAFER SWITCHES

2 pole, 2 way --4 pole, 2 way -
3 pole. 3 way -4 pole, 3 way -2
pole 4 way -3 pole. 4 way -2 pole
6ay -1 pole, 12 way. All at no
eacwh.I

tJ
DAYJR-Fil0

DRY FILM LUBRICANT
Dry Film Lubricant. In aerosol can for
easy application and for putting
lubricant into places where the nor-
mal oil can cannot reach. Homeand
everyday uses. We have purchased
a large quantity of these from the
Liquidator and are able to offer them

to you for about half of the original list price.
Up per IS ox.) can or 12 cans for 5$ post paid. The
lubricant is I.C.I. Oboe L169.

MULTI -SPEED MOTOR
Six muds are available 500, 850
and 1,100 r.p.m. and 8.000. 12,000
a 16,500 r.p.m. Shalt Is in.
diameter and approximately 1 In.
long. 230/240v. Its speed may be
further controlled with the use of
our Thryrieter controller. Very
powerful and useful motor else
approx. 2 In. dla. x 6 in. loop.
Price 07p plus 29p postage and
t 'minor*.

MAINS MOTOR
Precielon mede-u used lu
record decks and tape recor-
der. -Ideal also for extractor
fan, blower, heaters. etc. New
and perfect. Snip at 669.
Postage 20p for first one then
10p for each one ordered.

etackmotor Up.
stackmotor 11.10.

ISA ELECTRICAL
PROGRAMMER
Learn in your Weep:
Have radio playing and
kettle boiling as you
awake -switch on light.

to ward off intruders -have warm house to come
home to. All these and many other things you can
do if you inveet In an electrical programmer
Clock by famous maker with 15 amp. on/off
switch. Switch -on time can be set anywhere to
stay on up to 6 hours. Independent 60 minute
memory jogger. A beautiful unit. Price 11.15 +
20p p a p or with ghost front chrome bezel 83p
extra.
I CHIP RADIO
Ferranti'. 'Meet device ZN414-gives results
better than .uperhet. Supplied complete with
technical notes and circuit.. 61 66 each. 10 for Ill.
Hi -Q TUNER COMPONENTS
For experimenting with the ZN414.
ZIT KO. 1. Plessey Miniature Tuning Condenser
with built In LW switch and 35 ferrit slab and
litc wound MW coil and wave change 'twitch. 72P
KIT NO. 2. Air spaced tuning condenser 6" ferrite
rod lit. wound MW and LW coils and wave
change switch, Up.
KIT NO. 2. Air spaced TC with slow motion
drive fr ferrlt rod, with lit. wound LW and MW
coils and wave change switch, 1110.
KIT 10. 4. Permeability tuner with fact and
slow motion drive and LW loading cola and
wave change switch. 509.

HOUR MINUTE TIMER
Made by Smith.. Complete
with control knob and cali-
brated dial. Useful In kitchen.
office. dark -room, etc. Bargain
at up.

HONEYWELL PROGRAMMER
This le  drum type timing device, the
drum being calibrated In equal divisions
for switch netting purpoees with tripe
which are infinitely adjustable for position.
They are also arranged to allow 2 opera-
tions per switch per rotation. There are 15
changeover micro ...itches each of 10 amp
type operated by the trips thus 15 circuits may
be changed per revolution. Dries motor is
mains operated 6 revs per min. Sonic of the many
uses of this timer are Machinery control, Boiler firing, Dispensing and Vending
machines, Display lighting animated and signs. Signalling, etc. Price from
makers probably over 410 each. Special snip price 1333 plus 26p post and
nsurance. Don't miss this terrific bargain.

MIGHTY MIDGET
Probably the tiniest possible radio, as described in Practical Wireless
January 73. All electronics parts 62.20 poet paid.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
standard 19 amp fused plugs and on/off switch with neon warning light. Supplied
complete with 6 feet of lex cable. Wired op ready to work. n 50 plus 939 P. 5 I

ItHORSTMANN "TIME & SET" SWITCH,10 (A30 Amp Switch.) Just the thing it you want to come home
.4 to a warm house without it costing you  fortune. You can

,T. l'! delay the switch on time of your electric firm etc. up to' . 14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hour.. Equally suitable to
control processing. Regular price probably around IS'
Special snip price 11.65 l'ost and Ins. 23p.

MULLARD UNILEX
This D.I.Y. Stereo Amplifier is ntill available complete at 5716 for
the four Mallard Modules, or Modules can be bought separately a.
follow.. -4 watt amplifier module 12 required) Mullard Ref. No.
E.P.9000-1111 60 each.
Pre amp module Mulled Ref. No. E.P.9001-111 9$ each.
Power module-Mullard Ref. No. E.P.9002-1241 each.
In addition and made to Mullard Specification we offer: -
Standard Control Colt with escutcheon and knobs -gi 30
Knobs-- Set of 4 - 50p
SPECIAL OPT= the complete Unilu with control f 10
panel at PRE. VAT PRICE. Lod

RADIO STETHOSCOPE
Easiest way to fault find traces signal from serial
to speaker -when signal stops you've found the
fault. Use It on Radio, TV
amplifier, anything -- com-
plete kit comprius two Apecial
transistors and all parts inclu-
ding probe tube and crystal
earpiece. 12 20 -twin stetho-
ut Instead of earpiece 839
extra -post and ins. 20P.

24hr, REPEATING TIME SWITCH
Made by Smiths three are A.C. mauls operated. NOT
CLOCKWORK. Ideal for mounting on rack or theft or can
be built into box with 13A socket. 2 completely adjustable
time periods per 24 hour.. 5 amp change -over contects wW
switch circuit on or off during these periods U 75 poet and

/ in.. 23p. A Mona time contacts 559 pair.

TWENTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
40 Ins model, Ideal kitchen, bedroom, hallway, porch, loft etc. With tube
assembled ready to Install, 8320. post 40p.

HONEYWELL THERMOSTAT
Ida Ma by Honeywell for normal air temperatures 40'-80'F

(6-25C). This is a precision instrument with  differential
which can be adjusted to better than 1 fleF. A mercury switch
breaks on temp. rise -the switch is operated by a coiled bl.metal
element and adjustable heater is incorporated for heat antici-
pation. Elegantly styled and encased in an Ivory plutic case
with clear plastic windows thermometer above and switch setting

scale below Ise approx. 3 8' x 3 2' 5 1.4' deep -can be mounted on conduit box
or directly on wall. Price 8137 each or ten for 1126.

KETTLE ELEMENTS
Made by the famous A.E.I. Co. Complete with washers and combined fixing
ring and plug shroud. Normal 2 round pin and flat pin earth concretion
and overload meet push button. .2 Models-15in )approx.) suitable for
Swan and other eimilar models-Ilin (approx.) suitable for O.E.C., Hotpoint,
etc. All quick boil 200V elements at 240V. Price 11-U.

BATTERY CONDITION TESTER
Made by Mallory but =Kahle for all batteries made by
Ever Ready and °there, most of which are zinc carbon
types but also mercury manganese - mead -silver oxide
and alkaline batteries may be tested. The tester out. 
dummy load on the battery and the meter scale Indicates
the condition depending upon which section the pointer
rests. The section reads "replace' "weak" or "good'. The
tester is complete In its case, else 3E' r 61' 2' s with leads
and prods. Price 1360 plus 20p postage.

12 WAY SUB-
MINIATURE

MULTI -CORE CABLE
70076 copper cores each core P.V.C.
Insulated and of different colour.
P.V.C. covered overall and approx.
3/16in. thick. Price 1189 per yard.

SNAP ACTION SLIDE
SWITCH
Rated 5a. 240v. Male by
Arrow. Type fitted In the
handles of electric drills,
vacuums, etc. 551 each.
10 for Hp.

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Suitable for kitchens, bath.
rooms, factories, changing
rooms, etc., We so quiet it can
hardly be heard. Compact, 55'
casing with 55' fan blades.
Kit comprises motor, fan
blade., sheet steel casing, pull
switch. main connector, and
fixing brackets. 8376 + 20p
P. & P.

DRILL
CONTROLLER

COATI:1)1. NEW IKW MODEL
Electronically changes

speed from approll-
nudely 10 revs. to

maximum. Full power at all
epee& by finger -Up control.

Kit includes all part., case.
everything and full Instruc

tions. 11-65 plus 13P Poet and
Insurance. Made up model also

available. n 50 plus 13p post  p.

SPEEDS

TELEPHONES
Complete as illustrated. Save
TOUT legs, time end temper,
simply by potting In some
telephone,. Ex. (l.P 0. not
new- but guaranteed in good
cond it ion aid serviceable.
Supplied with diagram and
instructionn chewing hoer to
connect. 3 types available as
illustrated less Internal bell

11 each. Ditto with bell but less dial 1125 each.
Ac illustrated with dial and bell 1160 each.
Poet etc. 501, each.

SPIT

BAKELITE INSTRUMENT
CASE

Size approx. 85' x 35' x 2'
deep with brass Insert. In

four corners and bakelitm
panel. This Is a very strong

case Imitable to house inetru-
ments and special rip, etc. Price

649 each.
pax lid 119 extra.

MOTOR
200.2501' Induction motor,
driving a Carter gearbox
with 15' output drive
shaft running at 5 revs
p.m. Intended for roasting
chickens, also for driving
models --windmills, colour.

ed disc lighting effects. etc. 06 plus 20p post
and Ina

rn

SOLDER GUN
A mutt for every busy man. gives
almost Instant heel also Illumi-
ated job. 100 watt Y-47 plus poet

and Ins. 20p.

TELESCOPIC
AERIAL

for portable. car radio or
transmitter. Chrome plated -

six sections, extends from 71 to
47in. Hole in bottom for SBA screw.

KNUCKLED MODEL FOR P.M. 6511Up.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit In Practical
Wireless. August isitue. 13110 plus

220p post apt insurance

IMMERSION HEATERS BY
REM PLOY
Standard fitting for
domestic water
tanks, made by the
foams'. Remploy
Company. Complete
with sealing washers imitable for 200-240 volts
A.C. Depth into tank 11". 2kw or 3kw 11.66 Plus
20p each post and insurance.

MAINS OPERATED
SOLENOIDS
Model TT2 but power-
ful I' pull-approx. size

x 15' x If'. Up.
Model 40011 SintII' x 15'. up.

Model TT1O I pull. Size 3' x 21' x 21'. 11.96
plus .20p poet and insurance.

RESETTABLE FUSE
How long does it take you to renew 
fuse? Time youreelf when next on*
blows. Then reckoning your time at
SI per hour see how quickly our
remettable fuse (auto circuit breaker)
will pay for itself. Price only SI-10 each

or 112 per dozen, enmity 5, 10 or 15 amp -simply
118 in place of mileA.
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RECORD PLAYBACK HEADS
(TRUVOX)
Individual prices of thew are: -
2 track record playback heads SOp each.
4 track record playback heads 72p each.
Erase heads are also available separately -
2 track Up -4 track 559
Mu -metal mounting shields 399 each.
2 track record. playback and eras. heads already
fixed on heavy mounting plate with shield S188

1 R.P.H. MOTOR
Wade by the famous Smiths Company. 240,
SO cycle mains working. Ideal motor to drive
*lock mechanisms. Price 81.10 each or 10 for 110

ROCKER SWITCH
13 amp self -fixing into an oblong hole.
Size approxinotely I" x r Op each
10 for 829.

SLIDE SWITCHES
Slide Switch. 2.pole changeover panel
mounting by two 6B.A. screws. Size
+PK., lie s lin rated 250V lamp.
Op each. 10 for 540. 100 for 15.10. 560
for 124. Ditto as above but for Printed
circuit Op each, 10 for 450. 100 for 04'55.
Bob Illoistare Sikh Switch. DPDT 19mm

(fin approx.) between fixing centre.. 18p each or
10 for 11.08. SP Change over spring return 250v I
amp. 10p.

HIGH ACCURACY THERMOSTAT
Uwe differential comparator 1.C. with thermater
as probe. Designer claim. temperature control to
within 1/7th of  degree. Complete kit with power
pack 16 10.

RELAYS BY KEYSWITCH
Makers Ref.KMK 3 Our number Rel. Al Open
type mans operated coil -3 pairs change -over
contacts rated at 6 amps each. Mounted by 1
screw. Solder tag connection. Price 60p each.
Ditto but 12V. Our Ref. Rel A4. Price 55p each.

WATERPROOF HEATING
ELEMENT

26 yards length 701V. Self-regulating
temperature control. fillp post tree.

AMPLIFIER IN CASE WITH
SPEAKER
Marketed by Britieb Relay under the name
Luxietor. This le In a very neat looking cabinet
and is ideal around the home or in the workshop
for trouble shooting or for testing out  quick
lash up. Site approx. 9r no s 3r deep. Input
la via a notching transformer and volume control
and amplifier may be powered by an internal 9v
battery or an external 110a. source. Speaker ie an

eliptical V x 3r 10,000 gaunt. The amplifier
proper is  Newmarket model ref. P.C.4. Price
13.86 each, 10 for 1.31.50. Pont and insurance 201,

EDUCATIONAL KITS -all with
pictorial instructions

THIS BALANCE
KIT PREZ
Eagle educational
kits. Japanese
made these are
excellent value

"vac for money. We
do not expect

to be able to repeat tide offer once stocks are sold.
Brief description of each kit le given below and
with 3 MN or more we give FREE an accurate
11 piece balance kit. Price of kite 44p each poet
paid. Special prier for all 7 kite /3 .00 with free
belittle. kit.
KAY Lens Vt. Eleven parts, Including candle
one concave lens, one convex lens, stage and *lit
frame, etc. Watch light rays bend a. they peas
through different lenses.
RAS Water Pump Zit. Thirteen parts. Top of
pump le transparent so that operating parte may
be °burl ed. Small part, are brightly coloured to
be seen easily while working. Three typo of
pump may be made: Lift pump, Force Pomp and
Force Pump with reeervoir and nozzle.
K A4 Buster Kit. Eleven parts. Tr...rent covers
allow the operation of buzzer to be aeon. Minaret.
and teaches how electromagnetism with an
automatic switch motile in an operating Moyer.
WR7 Electra-Illagnet Kit. Fifteen parts. includes

Mekes two electromagnets, one with
one layer of wire and one with several layer. of
wire. Pick ep tack., nail. and any email part.
showing how magnetism work,.
LAS Current and Resistance RA. Twenty-nine
parts, Including bench and light bulb, Conduct
lntereeting and educational projects to learn the
application of "OHMS LAW" and see the differ -
once in current and resistance with different
type. and lengths of wire.
SAI) Bell MI. Eight parts. Including bell and pooh
button .witch. Build a complete electric bell and
w e bow the hammer is triggered to make the
bell ring.
ZA10 More Res bower and bell kit. 25 part kit
eau to construet, simple to operate.

TAPE PLAYBACK UNITS
Maine operated. Made by Reditune the famous "music

i background people". Theme are complete units
r, ady to work. Have a superior motor driven flywheel
im control the tape through the ...tan nod also an
vet equally useful valve amplifier with EI.84 output.

In a steel case with carrying handle. Two models
offered, good as new SS 50 and somewhat used at 113-50.
75p carriage up to '200 miles then 50p per 100 mil.
extra 90 minutes casettes plain 77p recorded U.

THYRISTOR LIGHT DIMMER
Domestic model fur any' lanip up to 150 watt. Mounted on
switch plate to fit in place of standard twitch. Virtually no
radio interference.. Price 2896. Industrial gimlet 5 amp
module with control knob 1330.

PSYCHEDELIC LIGHTING can be yours with our
romns motor driven GM switch. g cams drive 8 ewitcLes
slobs in cants make and break 10 atop contact, as they
rotate. Hundred, of combinations possible to give all
aorta of effects. Switches can handle more than 10kW
of lighting. 1885 each plus 20b poet and insurance.

I.C. RADIO
AQUARIUM THERMOSTAT

CONTROLLER
To receive parts for the', and other proiects featured in this home send
quoted approximate amount any cash adjustment can be made later.

9

WINDSCREEN WIPER
CONTROL
Vary epeed of your wiper to suit conditions.
All parts and instruc,lons to make. x848.

HORSTMANN 24 -HOUR TIME SWITCH
i it ti o Iiii..it ion prograil one r. M hen titled to hot water
eyetetio thin could programme a. follows :-

Programme Hot Water Central Hating
Off Off

Twice Daily Off
2 All Day Off
3 Twice Daily Twice Daily
4 Alt Day All Day
I Continuouidy Continuously

Suitable, of course, to programme other than central heating
and hot water, for Instance, programme upetaire and down
claim electric heating or heating and cooling or taped manic
and radio. In fact there is no limit to the versatility of this
Programmer. Mai. operated. Size 31n. x 3in. x tin. deep.
Price U -SO as illustrated but lens cane.

0

STANDARD WAFER SWITCHES
Standard size 14' water -sliver -plated 5 -amp contsa,
standard f' spindle 3" long -with locking washer and nut.

No. of Poles 2 way 3 way 4 way 5 way 6 way 8 way 9 way lOway 12wAy
1 pole rip 44p 44p 44p 44p 44p 44p 44p 44pi
2 poles 449 44p 44p 44p 449 44p 44p 77p 77p
3 poles 449 44p 44p 44p 77p 779 779 £1.04 61 D4
4 poles 44p 44p 44p 77p 77p 779 77p £1 II II 38
6 poles 44p 449 77p 77p 11 04 11 04 11 04 el 60 El 60
6 poles 44p 7;9 77p 77p gl 04 el 04 11 04 II 87 11 87
7 poles 77p 779 77p II 04 11 82 21 32 11 32 /..2 16 12 15
8 pole. 77p 779 77p el 04 11 32 II 32 II 32 12 42 12 42
9 pole, 77p 77p £1 04 el 04 II 60 1110 11 60 12 70 12 70

10 poles 77p 77p 11 04 £1 82 11 60 £1-60 11 60 £3 00 18 00
11 poles 77p 11 04 11 04 el 32 el 87 el 87 11 87 13 26 18.25
12 poles 77p 11 04 111 04 SI 32 SI 87 al 87 11.87 WI 68 ISM

BURGLAR
ALARM KIT
Protect your home it family by frightening away the
intruder. With our circuit, a mains door bell rings directly
the door or window is opened. Kit comprises 10 reed
earache.. 10 magnet., relay, main transformer and bell
with circuit. Price S7-66.

INTEGRATED CIRCUIT BARGAIN
A parcel of integrated circuit. made by the famous ?luau Company. A once -
In -a -lifetime offer of Micro -electronic devices well below cost of manutseture.
The parcel contain. 5 IC. all new and perfect, fled -grade device, definitely not
eub-standard or emmede. 4 of the IC. are shale silicon chip GP amplifier..
The 5th le  monolithic NPN matched pair. Regular price of parcel well over 15.
Full circuit details of the IC. are included and in addition you will receive a
list of many different IC. available at bargain prime Up upward. with c molts
and technical data of each. Complete parcel only SI post paid.
DO.N'T HISS THIS TERRIFIC 54504111'.

GOOD COMPANION
We can now offer thee again In i.e. verelon ming Ferranti
2N414 and Bullard AF Module. 1172. Excellent tone
wood cabinet. Cabinet size approx. 1 lin wide x Bin, high
x 3in. deep. Complete auembly instruction. 15-76 plw
25p poet and ins.

MINIATURE SEALED RELAY
American made. Our Ref. No.
REL Al. Measures only 1" wide
x thick and r high and
Wm a double change over, we
don't know the contact rating
but estimate this at 3/5 amps.
The coil resistance N 600 ohms
and 9-12 volt will close It. Ideal
for model, and miniaturised
equipment. It's  plug in relay
but we supply complete with base.
Price 28p including base.

METAL CHASSIS
14 gauge sheet eteel-
Moe approx. x 34" x
1 3/8" deep. Cadmium
plated punched in the
centre to take 3 P.O.
3000 type relays. There
in oleo a removeable cover
ove- this section memoir.
log 41" long s 31" s 21".
The chem. also ha.  few holes and could take a
entail transformer and/or valve holdere al. some
3/80 holm for controls, pots etc. This Is an ideal
chaseis for making up a relay unit or similar.
These are ex -equipment but In excellent condi-
tion and may have a few renistors etc. still
attached. Price 40p each.

CLOCKWORK TIME SWITCH
For delaying the switching on for up to 12 hours.
Being clockwork this Is independent of the mains
and Is therefore useful for remote operation or
for battery appliance. The front dial which it
calbrated in hours is turned through the required
revolution then after pre-set time double pole
15A switch operates. Made by Smiths. Price 11-66.

MAINS TRANSFORMER
Ow Ref. MTJI. Drop through chetahs -open
construction. 240v Primary -9v IA Secondary.
Price 770 each.

MAINS TRAN SFORMER
Ocr Ref. MTJ2. Parmeko Neptune series. This
is a totally enclosed ,C' core construction, upright
mounting and black enamelled. For 230/240v
Sec. 25-0-25v at 50mA. Ideal for mounting on
metal chamois mentioned above. Ex.equipment
but unused. 77p each.

3 POST OFFICE TYPE 3000 RELAYS
Er -equipment but guaranteed perfect -any not
so would be changed.
1. -Ref. REL JI. Han 6 sets of change -over

contacts and 2000 ohm coil. Up each.
2. -Ref. REL J2. 2 pairs that close when relay

energized and 2000+1000 ohm coll. Price 44p
3. -Ref. REL J3. 2 pair, contacts that close

and 6.4. K ohm coll. 44P.

1 REV. PER MINUTE MOTOR
WITH GEAR -BOX
Made by the famous Chamberlain A Hookham
Ltd. There could be made to drive clock or
similar. Really robust reliable unit. Price Silp each

110 REV. PER MINUTE MOTOR
WITH GEAR BOX
Good American make. Operates from mains and
will drive 'twitch mechanism or other medium
device. Size approx. 4" x x 21" with 4"
diameter drive ebalt. Price U 20.

I2V CAR BLOWERS
I nits node by Delco. 6 bleated 5" dia. fan inside
heavy duty cylinder. These love really powerful
eerie. wound motor. giving a terrific air flow
imitable for ventilatingg or heating  car, boat,
caravan etc. Price 1380 pl. 40p post and
insurance. (Note these are intended for I2V D.(7.
but can be run from A.C. up to 30V. The higher
the voltage the more the air flow.)

13 AMP SWITCHED SOCKETS
Ey G.E.C. Standard type for lusted plugs. Brown
bakelite. 17p each or 8160 for 10.

SPECIAL SUMMER OFFER
Mallard Unites at Pre V.A.T. price. You want
a good stereo system -well here'. an offer you
should not mi.! The four Milliard modules all in
original manufacturer's cartons and with original
maker's guarantee. S7 the lot. Control unit with
name plate and 4 spun aluminium faced control
knob. U. Total 510 post and VAT paid.

Ooodman's Speakers 6200.

V.H.F. AMPLIFIERS
With built In mains power pack, these are valve
amplifiers, are metal cased and co -ax Inputs and
outputs. Optimum amplification at 'I.V. ire-
-latency. Useful also for re -building Into another
unit which needs a mains power pack. Price
18.75

TERMS: -10% discount it ten of an Item
ordered. send postage where quoted -other
items, post free if order for them laves 16 00
otherwise add 20p.

J. BULL (ELECTRICAL) LTD.
(Dept. E.E.), 7 Park Street, Croydon CRO I YD

Callers to: Wei Tarnworth Roed, CROYDON.

3 CORE MAROON COTTON
COVERED FLEX
Very best makers but old coloured code. 6 amp -
23/36 x 100 yd. roll U piu. 50o 16 amp-.
70/36 x 60 yd. coil U 95 pl. 50p poet.
Kite of parts available for most previous ER
Projects send SAE for list.
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Global's GOLDEN
 Ouaranter 

M GUARANTEE TNAT WITHIN 7 OATS Dr ruNDIAS1
0 Amnia of 00005 iS 100140 Teal MUMMY

OrWOO %el WILL 'In AU 101SAIOGOOOS
WITHOUT QUESTION ATTIC I OATS GOOK AM

COVETED ar MANIAArTumfaS 12 MON..
GUATAOTU

ALL PRICES ARE INCLUSIVE OF V.A.T.
FANTASTIC OFFER
GARRARD 5P25 Mk III
Goidring G800. Teak finish, plinth
and tinted cover with mains lead
and DIN plug and screened lead.
All fully wired.
Please add .75 E14.75for P. & P. & ins.

TURNTABLES
Please add 95p P. 1 P. & Ins.
8SR MP60 [9.15
G d SP25 Mk 111 [9.95
G d SL65B [12-75
G d AP76 [16-75
G d 401 [2275
G d Zero 100 sgle. [32-95
G d Zero 100 auto. [36.45
Goldring G185/P&C 159.35
Goldring GIOIP P&C [1940
Goldring GL72 [21.95
Goldring GL72/1. [28.55
Goldring GL75 [27 40
Goldring GL75P [33 90
Goldring GL75 Lid /3 85
Leak Delta [44 20
Pioneer PLI2D [35-10
Thorens TD125 [58-75
Thorens TD125 AB [8895
Thorens TDI60 AB&C [4930
Wharfedale Linton with cart. [25 00

TUNERS
Please add 93p P. & P. & Ins.
Alpha Highgate FT 150 [33.30
Amstrad Multiplex 3000 L24.90
Leak Delta FM (Cased) [47.95
Leak Delta AM/FM L55 90
Metrosound FMS 20 Mk II [33.35
Rogers R/brook FET4 (Cha.) [32 95
Rogers R/brook FET4

(Cased) [36 50
Rogers FL/bourne FET4

(Cased) 144.95
Sinclair PROS° Mod. [14 90
Sinclair cased tuner L26-15

TUNER/AMPLIFIERS
Please add 11 10 P. & P. & Ins.
Alpha FR 3000 [61.35
Goodmans Module 80
Goodmans Mod 80 Com
Goodmans Mod 90
Goodmans One -Ten
Leak Delta 75
Rogers R/brook cha.
Rotel 150A
Rotel 200A

AMPLIFIERS
Pleas* add 95p P. &
Amstrad 8000 Mk II
Amstrad IC2000
Amstrad Integra 4000
Alpha Highgate FA400
Global 10+10
,lobal 20+20

159 90
[107 75
[74 65
[86.65

L107'75
[62.30
[45 90
[58 95

Leak Delta 30
Leak Delta 70
Metrosound ST2OE Mk II
Metrosound ST60
Rogers Rlbrook Ch.
Rogers R/brook Ca.
Rogers R/bourne Ch.
Rogers R/bourne Ca.
Sinclair 2000
Sinclair 3000 [30.50
Sinclair 605 [21-45
Sinclair PRO 602 x Z30/PZ5 [16-40
Sinclair PRO 602 x Z30/PZ6 [19  45
Sinclair PRO 60 2 x Z50/PZ8

Trans. [25 25
Sinclair AFU (Filter Unit) 5
Sinclair Stereo 60 Pre -amp [7 35
Sinclair IC 12 (Int. Circ.) 12 20
Sinclair Z30 Amp. /385
Sinclair Z50 Amp. [4 SO
Sinclair PZ5 Power Supp. [420
Sinclair PZ6 Power SuPP 1.4-13
Sinclair PZ8 Mains Trans. [4.9S
Sinclair PZ8 Power Supp. [6 15

[49 40
[63 10
[32'50
[55 50
[41 15
[42 25
154 25
[54.95

SPEAKERS
LI 65 for P. & P. (per pair)
Amstrad Acoustra 1500 [27 95
Amstrad Acoustra 2500 [31.95
Apollo 138 [14 05
B&W DM.5 [4165
Celestion Ditton 15 [46 05
Celestion Ditton 44 L74.90
Goodman: D/Maxim [39'70
Goodmans Mezzo 3 [4970
Goodmans Havant [34.45
Keletron LS 100 [18.93
Leak 150 [32.75
Sinclair QI6 [1095
Sinclair 030 [3060
Wharfedale Denton II [27 45

SPEAKER UNITS
Wharfedale Unit 3 L16 30
Wharfedale Unit 4 LIB 70
Goodmans Din 20 Kit C14 75

PLINTH &
COVERS
L3.02*
For G d
SP 25,
2025 TC,
3000. BSR
McDonald
MP60 L3 08, P. & P. 7Ip
For AP76, SL72B, SL95B, etc
/4 51 7Ip P & P

CARTRIDGES
Please add 1 1p P. 8 P. & Ins.
Goldring G850 [2.85
Goldring G800 [3 70
Goldring G800E [6.45
Goldring 080056 [12' 15
Shure M3D [3 I0

eatAll prices correct Shure M44E [4.40

LOBAL AUDIO

time of press Shure M55E [5.00
E & 0. E. and ore Shur 75ED Type 2 [9.35

subject to Shur VI5 [15 95
alterations. Shure M75E1 Type 2 L8 10

DISCOUNT WAREHOUSES

P. & Ins.
LI6 45
128 15
L23 45
Llif 05
LI9 75
L25 20

Dept. (EE9), 174 Pentonville Road, London N.I. Tel. 01-278 1769
Or 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086
Open Monday to Saturday 9 30 a m to

6 p m LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order with confidence Send Postal Order Cheque

. Money Order Bank Draft Giro or Cash by Registered
Mail CALLERS Please note that rnequeS can only be accepted together
onto cheque Cards 1 not Barrier Card,

2 minutes Non, KING S CROSS EUSTON & ST PANCRAS
On main toad leading to the East and West Country

BI-PRE-PAK
,AUDIO BARGAINS,

8 TRACK
ONLY

£11
The latest B.S.R. 8 Track cartridge Replay Deck.
Ready to install in your Hi-Fi Stereo System.
This unit comes complete with Hi Gain Stereo Pre -Amplifier,
4 -Programme Indicator Lamps, Track Selector Switch, all.
leads and plugs, etc. for 230 volt A.C. mains operation.

5W & 10W AMP$,--,
5WONLY 11.98

10W ONLY £2.49 7:4
incl. P. 6 P. and V.A.T.

Specification:- 5 Watt 18 Watt

Nominal Volts 12-14V 25-30V
Into 3 Ohms SW IOW
Into 8 Ohms OW 10W
Into 15 Ohms 1W 5W
Typical Distortion 5% -5%
Freq. response at 3dB 10Hz to 30KHz 10Hz to 30KHz
Sensitivity (Typically) 2OrnV 20mV
Full power consumptior (30 Ohms) 650mA 580mA
Size or x ir 2g' o ir
The 5W matchbox sized amplifier will run satisfactorily
from a 12V car battery. Can also be used for portable voice
reinforcement such as public functions where mains supply
is not accessible. A small mains unit kit is available.
Two amplifiers are ideal for Stereo. Complete connection
details and treble, utss, volume and balance control circuit
diagrams are suppled with each unit.
Discounts are available for quantity orders.

Cheapest in the U.K. Built and tested

STEREO DECODER

e.137PAT

A ready built unit, leady for connection to the I.F. stages of
your existing FM Radio or Tuner. A tell tale light can be con-
nected to show the presence of a Stereo transmission and
correct operation.
The Unit is in the form of a small printed circuit, and no further
alignment is necessary, as all preset adjustments have already
been carried out at 'he factory.
It is recommended that a L.E.D. is used as the indicating
light and a suitable device is available from us at nip.

%Supplied with all necessary instructions.

(maw mim sm. sm. us=
enclose for 8 Tracks/

Amps./ 10W Amps./ Decoders (Please
insert quantities and delete those not applicable.)
Name

IAddress

BIPREPAK t3Veepstic t -o n /-2:e4; EsexSSO9DF I
IL CO Rego No.820919 Tel : Southend (0702) 46344

'41111113 MINE MR -

57.1

I

454 Everyday Electronics, September 1973



LARGE STOCKS

ATTRACTIVE DISCOUNTS

DEPENDABLE SERVICE
Everything brand new & to eralse, roe,

TRANSISTORS BY
SIEMENS AND
NEWMARKET
2N3055 npn Milton power 605
AC153K imp germanium low power 02P
AC176K npn germanium low power 325
AD161 npn germanium medium power 42p
ADI62 pnp germanium me4lium power 40p
AF139 pnp germanium UHF 491.
BC 107 lep: BC106 12p; BC109 lap; ) npn
BC167 11p; BC168 10p: BC169 lip
BC177 21p; BC178 190; BC179 Sip: 1
BC257 12p: BC258 11p; BC259 185 I r'''
Standard groupings available.
110185 npn toed power 17p
1111136 pnp iced power 385
DIODES
OAK 0.491, 0A93 each 6v
00200 flp: 0A202 10p
Other semiconductors
ACI26 17p; A1117 an
85'051 19p

Full lists and technical data will be found in
Catalogue No. 6. See also amendments list.

ELECTRITAIMR
Electronic Component

S  ecialists
ELECTROLYTIC CAPACITORS
AXIAL LEAD Pr...
Rated voltage: 811
Capacity {.11

847
10
22
47
10
22
47 7p
100 Op
220 7p
470 Op
1000 10p
2200 14p
4700 25p
10.000 40p

:Heel to amendniei. facturt r.
680 10V 160 250 400 630

7p
Op
9p

12p
17p
28p
43p

7p
8p
7p
8p
9p

12p
22p
37p

10p

7p
p

7p
Op

10p
17p
25t,
41p

10p
10p

7p
7p 89

7p
Op 79
7p Bp
Op 10p

12p 17p
20p 24p
36p 40p
54p

10p

7p
Ep

9

12p

24p
40p

1000

7p
7p
8P
7p
89
Op

12p
Hip
27p
43p

Polycarbonate
-5% Tolerance
250V up to 01µF: 100%
above.
0.01: 0-012; 0015; 0.018: 0 022.
0-027; 0-033; 0-047; 0.056; each 4p.
0-068: 0082; 0.1; 0.12; 0 10 each 4p
ff 18; ; 22: each 55
ff 27; 0.33; Op. 0.397p. 0 47 Sp 0 56 10p
ff 68 Ilp. 1µ1, 13p.
Pricer subject to amendment by the
manufacturer.

SILVERED MICA non-polariee.I
capacitors in 34 value. from 2 2 pF
to 680 pF, each Sp

SIEMENS THYRISTORS
0-8A 400V 641p. 600% 70p
3A. 400V 60p, 6000 SSP

WIZ DIODES full range Rod valuer 400mW: 7%

360, lip each; IR: 6.80 to 82V, 21p each; I 5W: 4 ;

to 750. Sip each. Clip to increase LOW rating t,t 3 at

(type 2661) 4p.

DIN PLUGS & SOCKETS
by Illrehmarin. 4A rating

, AN -socket 10p; plug lap. 3 way .cr. wicket 10p;
109. 5 way scr. socket 12p; plug 15P.

RESISTORS 10%, 5%, 2%
C,,do re 7 ulrr son, Hans.

C
C
C
C
C
MO
WW
WW
WW

1/20W
I/8W
1/4W
1/2W
1W
1/2W
1W
3W
7W

5%

6%
6%
5%
2%

10%* I/2006;
5%

82 0-220K 0
4.7 0-470K
4.7 n -loll
4-7 0-10m Cl
4.70-10,40
100-1110

0.220-390
10-10K

0-10K
Codes: C -carbon film, high stability, low noise.

MO --metal aside, Electrosll Tit% ultra low noise.
WW -wire wound, Plessey.

Values:
E12 denotes series: 10, 12, 16, 18. 22, 27, 33, 39, 47, 56. 68. 82
and their lecades.
V24 denotes merles: as Ell plus I I. 13. IC, 20, .24. 30. EL 5

70. 91 and their decade..

rolates
ensitable

913
E124
1.12
b24
0.12
E24
El9
C12
£12

I tog 10 to 99 100 up
(see note below)

76
09 076 nett
09 075 nett

09 nett
16
2 nett

1

12
26
4
7
7
9

1

7
7
9

Price, are in pence each for quantales of the ear.
ohmic value and power rating. NOT mined values.
(Ignore fractions of one penny on total value of
resist.* order,

* Please remember to add V.A.T. to your order.

10-14 have already pot your r411111, -,of up.d

?zoo,. latest additional items and wire amendments.
I V for 'wren: supplnrentary

TRANSISTOR
ACCESSORIES
To3 rover 7p
Heat sinks 1°C/w, type tiWI. undrilled 605 Milk,' 788

SWITCHES
10111, bPaY
toggle 2(1p:
409 DPDT toggle
29p. (These are chrome plated
2.5A rating)
72CI ibibolIniature 1)11)T

, % 48p

ROTARY SWITCHES
hadiospares Miniature Males -switch (in assembly kit form)
Shaft 4Sp.
Wafers, M1111215W, 1111W: 1111M I 1 I 2 W. 2P6W,
314W, 413W. 6r2vv. each, Op.

WAVECHANGE
SWITCHES
1112W, 216W. 314W.
413W. each lip

TOGGLE SWITCHES
-1,T 19p: ' I 1,11iT 28P.

- 1'1101 t 48p

ELECTRODE

KNOBS

3
a

F..

All grub screw Milo' for r shaft.
Black. For other types-v..
Catalogue No. 6, P.54

r 1

 I.

F.14 (20mni) pack of 829
1.13 (26nim) pack of '2 380
F.I2 (Milo) pack of 2 400
F.19 (20nim) pack of 2 829
F.18 (26mm) pack of 2 385
F.17 (38mm) pack of 2 40p

K8.4 (20m n) pack of 4 401i
K.30/3 117mni) aluminium, each Up

POTENTIOMETERS
Rotary carbon track, double wiper
SINGLE P710 lin 100 0 to 2.251 LI
12p. P20 log 4.7K 0 to 2-2 meg. 12p
J P20 Log. 4.7K Onto 2.2114 0 1141.
Dual gang lin 4 7K 0 to 2.2m

n8 1 42p; Dual log. 4.7K 0 to 2.2m
4.2p. Logiantilog. 10K, 22K,
47K, IM0 only 411p; Dual ant,
log, IOK only, 429. Any of ahoy,.
types with 2A D.P. mains switch.
iSp extra.
Only decades of 10, 22 0 47 avail-
able In ranges quoted.
DUAL CONCENTRIC 1)120 In any
combination of 1.20 a 110p
with switch. 72p

SLIDER
LM or log. 10K to Itnt.t: In a..
popular values. each 26p.
Escutcheons-White, grey, black.
10p each.
Control knobs: blItia hite/red/yel,
gr./blue/ilk. grey/It. grey. each IM
CARBON SKELETON PEI -SITS
Small high quality, PR Iln: 100 0
2200, 4700, 1K, 2K2, 4K7, 10K.
22K. 47K, 100K, 220K, 470K. 111.
2512, 5311, 10M 0. Vertical or

Slider horizontal mounting. 6p each.

BAXANDALL SPEAKER
KIT

Designed by P. J. Razandall, of tore control circuit
fame, and as described originally in Birder. World, this
brilliantly designed econonly speaker is 1.1111 pie to asaenible
and pros -ides genuine hi -11 reproduction Handler 10 watt
RMS. 15 ohms input. Complete kit including pack -flat
cabinet 18" x 12" x 10" 214-90, plus 60p part cost of
cart. Equaliser assembly 1200. Loudapeaker Unit
59RM109 12.45. Cabinet (to Hasandall design) 510-46

All Item, offered for sale in accordance with our stated
terms of business, copy of which available on request.
Prices quoted DO NOT include V.A.T.
Cale. from U.K. roam... omit be accompanied by
an additional 10% of nett value for V.A.T.
DISCOUNTS .0.4 caloseed on turn price firms
10% on orders Ion 15 or more, 16°, on orders for 1116 or
more. Priors subfret to alirralion without prior notice.
PLEASE SEE LATEST AMENDMENT LIST. SEND S.A.E.

POSTAGE AND PACKING FREE
SURCHARGE 10p of, 'mad m.11 ,n1.,. nr. I i PPless
orders carnage and insurance charged at c.,st.
U.S.A. CUSTOMERS are invited to contact ELECTRO-
VALUE AMERICA. P.O. BOX 27, Swarthmore PA19081

(Dept. E.E. 9) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB
Hours: 9-5.30: Sat. 1 p.m. Tel.: Egham 3603 Telex 264475

ENG. REG. NO. 1047768. R.O. 28 ST. JUDES ROAD, ENOLEFIELD GREEN, EGHAM, SURREY. TW20 ORB
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The largest selection
NEW LOW PRICED TESTED S.C.R.'s

PIV IA 36 6A 61 7A 10A 18A 30A
TOO T0662016 TO64 TO48 T04820482048

50 0.26 028 039 039 052 0.65 059 1.27
100 0.28 037 0.52 0 62 0.65 0.64 070 1.54
200 039 041 064 0.54 0 63 0.67 083 1.76
400 0.48 0.52 0.62 0.62 0.71 0.83 1.03 1.93
600 0.69 0.63 0.75 0.75 085 1'07 1.38 -
800 0.70 077 088 088 099 1.32 1.65 4.40

SILL RECTS. TESTED
NV 300mA 750mA IA 1 5A 3A 10A 306

50 0 04 006 0.04 0 08 0.16 023 0.66
100 0.04 0.07 0.06 0.15 0.18 0.26 0.83
200 0 06 0.10 0.07 0.16 0.22 0.27 1.10
400 0.07 0.15 0.08 0.22 030 0.41 1.30
600 0.08 0.18 0.11 026 0.38 0.50 2.05
800 0.11 0.19 0 12 0 28 0 41 061 220

1000 012 0.28 0.16 0.33 0.51 0.70 2.751200 - 0.37 - 0 42 0 63 0 83 -
TRIAL'S

VBOM 2A 6A 10A
TO -5 TO.66 TO.48
Op 1p SP

100 33 65 83
200 65 66 99
400 77 021 1 21

DIACS
FOR UBE WITH
TR IACS
B RIOn (1/3'2) 115 each

FREE
One &Op Pak at your
own choice free with
orders valued 11 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded end Guaranteed

Pek No. EQ VT

T1 8 203713 04,71
T2 8 01374 0076
TO 8 D1216 OCOID
T4 II 90381T 0081
TO 8 20302T 01.712
T6 P 2(13440 0044
T7 8 2034513 0045
TO 3 211378 0078
T9 a 2(1399A 25.1302
TIO 8 21;417 AP117

All 556 each pak

D1699 NPN SILICON
DUAL TRANSISTOR
(Similar to 252060)

1 25 1004-
0 -23 0.26 0.23

ND 120 mint DRIVER
TRANSISTOR.
Suitable replacement for
BOX 21, C 407, 2N 1893
12.0yeb.

1 25 100+
0 10 0.17 0.10

811 trans. suitable for
P .E. Organ. Metal TO.18
Env t. ZTX:100 Sip each.
Any QIN-

OP 100 TOO METAL
CASE GERMANIUM
Veto- SOW. Vceo 50V.
I.C. t- 10 amps. Ptot
30W. Ate - 30-170.
Replaces the majority of
Germanium power tran-
sistors in the OC, AD
and NKT range.

25 100+
0.48 0.44 0.40

OP 300 T03 METAL
CASE SILICON
Vebo 100k . Viceo 60V
1 C. - 15 amp.. Plot
115W. hie -20. 100fT.t.
1MHz. Suitable replace
mant for 2N 3065,
BDY 11 or BOY 20.

25 100+
065 0.63 0.61

FULL RANGE OF
ZENER DIODES
VOLTAOE RANGE
2-234. 400mV (100.7
Cases 166 en. 11W (Top
flat) 20D ea. IOW (80-10
R1.11 836 ea.

In emu POTTED
BRIDGE RECTIFIER

On heat sink.
100FIV. 99p each

2 Amp. BRIDGE RECTS.
In v RNA 366 each

Inn r RMP 410
400 v RMN
Nee 16 mm x la ntm

UT 48 TINIMINCTION
TRANSISTORS
Direct replacement for
Tin 43rand BEN 3000

eleeteleally equiva-
lent to 252646

I 25 Inn 1-

030 023 0  22

CADMIUM CELLS
OR PI? 48o

oilrcn, Olt Pr,l 440 each

OENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
KM. TO 20706/8. B8T-
27/28/96A. All notable
device. no nnen or short
Mervin.. ALSO AVAIL-
ABLE. In ONE Aim. to
25112806, BCY70. When
ordering Omar Mate
preference NPN or PNP.

In
20 For 055
50 For 1 10

100 For 102
500 For 8 Pfi

1000 For 14 30

OIL. O.P. DIODES Op
:1000,W 30 0 55
40FIV0111nd Inn I65

BOO 5 50
Frill Tented 1,000 990
Ideal for Organ Builders

R 2400 TOO NPN
SILICON HIGH
VOLTAGE
Veto, 250V. Veen-
100V. I.C.-6 amp.
Plot - SOW. Ate .ttyp.20
fT 55(90,.

1 25 100'
055 0 50 044

253055
116 WATT S11.
POWER NPN
Sip EACH

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Money back refund 11 not naustled

Pak No. Description

IT 1 120 OW. Sub -Min General Purpose Germanium Diodes
U 2 60 Mixes Germanium Transistor. AF/RP
U 3 76 Germanium Gold Bonded Bah -Min. like 0A6, 0A47

4 40 liermanium Transiatora like OC81. AC128
I' 6 60 200mA Sub -111n. Silicon Diodes
1. 6 30 511. Planar Trans. NPN like BBY95.e. 2N706 0 56

7 16 511. Rectifiers TOP -HAT 7110mA VLTG. RANGE up to 10000 66
U 8 60 5U. Planar Diodes DO -7 Ole.. 250mA like 0A200/202 0 66
U 9 20 Mixed Voltage., 1 Watt Zener Diodes 0 66
(110 20 BAY60 charge storage Diodes DO -7 Glass 0 65
Ull 26 PNP 811. Planar Trans. TO.6 like 251152, 2N2904 0.65
1112 12 Silicon Rectifiers Epoxy 600mA up to 800 PIV 0 65
U13 30 PNP-NPN 811. Tranalstors 00200 0 25 104 0. 66
1114 150 Mixed Silicon and Germanium Diodes 0-66
1'15 25 NPN Oil. Planar Trans. TO -5 like BPY51, 2N697 ..  66
U16 10 3 Amp Silicon Rectillen Stud Type up to 1000PIV 0.66
U17 30 Germanium PNP AF Trastalgore TO.5 like ACT 17.32 0 66
118 13 6 Amp Silicon Rectifiers BY213 Type up to 600 PIV 0 65
1'19 23 Silicon NPN Transistor. like BC108 0 65
U20 12 1 6 Amp Silicon Rectifiers Top Hat up to 1000 P11/ 0.65
1'21 30 AP. Gemumium Alloy Translator. 20300 Series t 0071 0 66
1'73 30 EMIT'. like MHz Series PNP Transistor 0.55
U24 20 Germanium 1 amp Rectifiers 0311 Series up to 300 PIV 0 55
1'25 25 300 MHz NPN Silicon Transistor. 2N700, 138227 0 65
1'26 30 Fast Switching Silicon Diode. like 154914 Micro -Min. 0 65
1'27 12 NPN Germanium AP Translator. TO.1 Ilk. AC127 0 56
1,29 10 1 Arno SCR's TO.6 can, up to 600 PIV CR81/96-600 1 10
1'30 16 Plastic Silicon Planar Trans. NPN 2N2926 .... . . 0.66
1.131 20 Silicon Planar Plastic NPN Trans. Low Not" Amp 2N3707 0.66
1739 R6 Zener Diodes 400mW DO -7 cant 3-18 volts mixed . 0 65
U33 15 Plastic -ease 1 Amp Silicon Rectifiers 154000 Series 0 56
C34 30 Silicon PNP ASoy Trans. TO -5 BCY96 28302/4 066
1'35 25 8111con Planar Transistor. PNP TO -113 2249906 .... 0 66
136 26 Silicon Planar NPN Trarmiston TO -11 BFY50/61/52 0 65
1'37 30 Silicon Alloy Transidon 80-2 PNP 00200. 28322 0 66
1'311 20 Fast Switching Silicon Trams. NPN 400 MHz 2513011 0 66
U39 30 RP. Germ. PNP Translator. 251303/6 TO -5 0 65
1.40 10 Dual Tranektor. 6 lead TO -5 2N2060 . 0 66
U41 25 RP Germanium Triutstetors TO -1, 0116. NKT72 0-65
U42 10 VHF Germanium PNP Translators TO -1 NKT667, AF117 0 66
I'43 26 811. Trans. Plastic TO -18 A.F. BCI13/114 0.66
U44 20 ell. Trans. Plastic TO -6 BC116/116 0 65
(/46 7 3A SCR. TO66 up to 600PI V 1 -10

Price
Op
0 55
0 65
0 65
0 65
0 65

('ode No's. mentioned above are given as a guide to the type of ervIre In
the pat. The devIces themselves are nnrtnally unmarked.

QUALITY TEST LI/ sIMICONDUC TORS
Pak No. Price

Op

111 20 Red Rpm tramptors 0 65
Q2 16 White moot R.F. translators PSI' . 0 56
Q3 4 OC 77 type transistor. 0 55
04 6 Matched transistors 0C44/45/81/131D 0 65
Q5 4 OC 75 transistors 0.66
06 6 OC 72 transistor. 0.65
Q7 4 AC 128 transistor. PRP high gain 0 55
Q8 4 AC 126 transistors PNP 0 55
09 7 0(.7 RI type transistor. 0 65
Q10 7 OC 71 type translators 0 65
111 2 AC 127/128 Complementary pairs

PNP/NPN 0 55
1.112 3 AF 116 type transi.tors 0 135
QI3 6 AF 117 type transiston; 0 65
QI4 3 OC 171 H.F. type translators 0 55
QI5 7 252926 811. Epoxy tmneletors

mixed colours 0 55
Q16 2 GET680 low anise Germanium

transistor. 0 55
Q17 5 NPN 2 x 8T.141 gi 3 x 8T.I40

.

0 66
118 4 MADT'El 2 MAT 100 2 x MAT

120 . .. ... . 065
Q19 3 MADT'82 x MAT 101 1 x MAT

121 0.65
020 4 OC 44 Germanium inn...Wore A.F 0 66
1.121 4 AC 127 NPN Germanium transistore 0 55
Q22 20 NET tranalatora A.F. 11.0. coded . 0 65
1423 10 OA 202 Silicon diodes 0 65
1./24 8 OA 81 diodes 0 65
Q25 16 154914 Silicon diode. 76 PIV 76mA 0 65
Q211 8 0A95 Germanium diode. sub -min

1569 0 65
Q27 2 10A PIV Silicon rectifiers 18425R 0 65
128 2 Silicon power rectifier. BYZ 13 . 0 65
(529 4 Silicon transistors 2 x 25696,

1 x 251697, 1 x 251698 0 65
Q30 7 Silicon switch transistor. 221706

NPN 055
Q3I 6 Silicon 'witch transistors 251706

RPM 0 55
Q32 3 PNP 811Iron inundators 2 x 2511131,

I X 251132 0 55
Q33 3 Silicon NPN transistors 251711 0 65
Q34 7 Silicon NPN traneistors 25236,

500111904 (code P3971 0 66
Q35 3 Silicon PNP TO -5. 2 x 252904 &

Ix 252905 . . . . 0 65
Q311 7 253646 TO -16 plastic 300 MHz NPN 0 65
1437 3 253053 NON Silicon transistors 0 65
Q38 7 NPN translators 4 . 253703.

253702 0 65

ELECTRONIC SLIDE -RULE
The MK Slide Rule, oleIgne.1 to simplify Elec-
tronic calculations feature. the following scales: -
Convey -elan of Frequency and Wavelength.
Calculation of L. C and to of Tuned Circuit..
Reactance and Self Inductance. Area of Circle..

olume of Cylinders. Resistance of Conductors.
Weight of Conductors. Decibel Calculation..
Angle Functions. Natural Logs and 'e' Functions.
Multiplication and Division. Squaring. Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
ast. Blse: 2Y em x 4em. Complete with case and
Inatructione. Price each: 23-011

S ILICON PHOTO TRAN-
S ISTOR. TO -18 Lens end
NPN Sint to 11P x 25 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1 2425 90100 up
Price each 49p 44p 886

2N:1819
253020
2239.21
2N3823

F.E.T.'S
81. 2554158
656 225459
896 liFcc 10
Sip MPF105

35p
44p
669
416

NEW 6th EDITION

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

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

ADI6I/162 PNP
M/P COMP GERM TRANS.
OUR LOWEST PRICK OF

009 PER PAIN

B1P 19/20 TO3 NPN PLASTIC SILICON
Vebo - 100W. Vceo 50V IA' 10 amp.. Pmt -50W.
Ale= typ. 100 IT 3M Hz B1P 15/20 Matched Pair.

1 25 100+ 1 25 100+
0.071 0.36 0.32 0.56 0.51 0.65

INTEGRATED CIRCUIT PAKS

Manufacturers "Fall Out.** which Include Functional and PartFunctional Units.
Them are classed as 'out -of -spec' from the maker's very rigid specifications, but
are Ideal for learning about I.C'e and experimental work.
Pak No. Coulants Price Pak No. Contents rice Pak I.. Contents Price
l'ICOO - 12 x 7400 0.66 ITIC46 tt 7446 65 111C86 - x 7486 0.65l'IC01-12x7401 0.65 111C47. 587447 55 U1C90 -5 x7490 545
V14709 x 7403 065 U1C48 -5 x 7448 65 1110'91-6x7491 066
i'lc03 -12 x 7403 0.66 URUO -12 x 7460 55 0'1C92-.607492 0.96

10114.- 12 07404 0 66 111061.- 12 07461 65 U1C93 -5 x 7493 0.66('1C05ee1207406 0.65 l'IC63 et 12 x 7463 65 l'IC94 t. 5 x 7494 5-66
VIC06 et x 7405 0 65 1'11'54 -.12 x 7464 65 U1C95 7495 0 531'IC07 -8 7407 0.55 1.71C110 -12 x 7460 66 U117911 - x 7496 0 05
UICIO -.1207410 0.65 1J14770 -8 x 7470 65 MC100.-5074100 0 55
UW13-807415 0.66 1/I4779..807472 65 1.11C121.-5 x 74121 0 55
l'I4790.-12 7490 0.66 MC73-887473 53 U1C14141x 74141 0 65
UIC30 -12 7430 0.66 CIC74.-13 x7474 55 ITIC151.- x 74151 0 65
1'11'40-1907440 0 56 U1C711 -8 07475 55 VICI64 -5 x 74154 0 65
111C41 -5 x 7441 0 66 UIC78 -8 x 7476 65 U1C193 x 74193 0 55
GIC12 -5 7442 0 65 UMW.- 5 x 7480 65 UIC199 x 74199 0 65
111C43 -5 x 7443 0 65 U1C81  5 07481 65
111C44 - x 7444 0.65 I1IC82 -6 x 7482 56 UICX I 25 Ass041ed
U1C46 -6 x 7446 0 66 121C83.-6 x 7483 55

Parka cannot be split, but 25 assorted pieces (our n,111 Is available a. OAK ('II' X 1.

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES -

18 BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593.
OPEN MON.-SAT. 9.15 a.m. to 6 p.m.. FRIDAY UNTIL 8 p.m.

Please add 10p postage and packing per order. Cosh with order
please. Orders to BI-PAK SEMICONDUCTORS, P.O. BOX 6,

WARE, HERTS.
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the lowest prices !
74 Series T.T.L. I.C's

11 -PAZ STILL LOWEST IN PRICE. FULL SPECIFICATION
ODAHANITED. ALL FAMOUS MANUFACTURERS

1 25 1 0. 1 25 I 0 r 25 100 
8N7400 0 17 0 16 13 9117450 0-17 16 18 82174141 0 74 0.71 064
8117401 017 0 16 13 9N7451 0.17 16 13 82174145 11.65 11 64 21.43
13117402 0.17 0 16 134147453 0.17 18 18 8N7415013-30 12 97 12-76
8217403 0.17 016 13 9147454 0.17 16 13 8)17415111 10 11 05 0.99
8117404 0 17 0 16 13 9147460 0.17 16 13 0217415311.32 01 21 11-06
8N7405 0.17 0 16 13 9N7470 0.32 29 27 9117415461 98 11 87 61.76
8N7406 0 39 0 34 31 9117472 0 82 29 27 8117415511 64 £7 48 11-32
8/47407 0.39 0 34 31 9217473 0.41 39 -368147415611.64 1:-4S 61.92
8147408 0 20 0 19 18 9217474 0 41 39 35 811741578 09 11.98 11-87
8147409 0 20 0 19 18 8147475 0 50 48 46 9217416011.98 II 87 11.76
8217410 0 17 0 16 1892:7476 0.44 43 42 82174161 SI 98 11 87 11.76
EI147411 0 28 0 27 26 9117480 0.74 71 64 8217416204-40 11 13 13.85
8217412 0 39 0 94 31 8217481 11.32 2 27 1 2114117116314.40 f9 13 13.85
8117413 0 32 0 29 278/47482 0-06 95 04 8117416412 48 12-37 12-31
8N7416 0 48 0 44 42 9217483 11.21 16 £ 05 8217416512 48 12 42 12 37
8217417 0 48 0 44 429/17484 11.10 2 05 99 82174166 U  85 13 58 63 30
8147420 0.17 0 16 13 9217485 83-94 85 £ 74 814741748.63 12.42 12 31
8147422 0.55 0 53 50 9217486 0.35 34 33 9217417511.76 1.1 65 11 54
8147423 0 55 0 53 50 9117489 10.05 78 1 500N7417612.75 12 84 52 53
8217425 0 55 0 53 509217490 074 71 64 9117417712 75 12 64 £263
8217426 060 046 .44 9147491 11.10 1 05 99 9217418022 20 £1 76 81 54
8117457 0.60 0 46 44 9217492 0.74 71 69101741818 05 16 50 16.23
8117428 0 77 0 72 66 9:17493 0-74 71 64 82174182 62.20 11 98 £1 .76
8217430 0 17 0 18 13 92:7494 0-S5 82 75 9N74184 /3 85 868 13 80
8217432 0.60 0 46 44 9217495 0-86 82 75 8217419012 15 22 09 02 04
8117433 0.88 0 83 779277496 0.90 98 86.21N7419112 09 12 04 11 08
5N7437 0.71 0 68 (RI 9147410011'82 76 7181174192815 12 09 12.04
81/7438 0.71 0 68 -6682174104 11-07 04 .97R/17419312 20 61 98 2193
8147440 0.17 0 16 13 82174102 11.07 1 04 9781174194897 12 86 12 75
8217441 0.74 0 71 6492174107 0.44 42 40 8217419562 20 £2 09 II 98
8217442 0.74 0.71 -64112174110 0.61 59 56 5217419811 98 £1 87 11 76
8247443 11.43 21 88 1 82 9217411161-S8 I 27 1 21 8N7419711 98 11 87 01-76
8217444 11 43 11 38 1 32 9217411821.10 06 098147419466 05 25 60 14 95
SN7445 11 98 £1 95 93 S217411911.49 2 38 1 21 9147419926 05 16 60 14 95
8217446 Ill 07 £1 04 97 92174121 0.44 41 38 3 Terminal Poe Volt Reg. TO.3
8217447 11 10 £1 07 6 05 9147412211.64 43 1 21 Plastic 0/P 1.5 Amps. isA7805
13217448 1140 £1 07 05 8147412313-08 97 12 86 5V. a pA7812 12V. 11.70 each

LINEAR 1.C.9 -FULL SPEC.
Price

Tn. NO. 1-94 ioo
BP 201C-8L201C 70p 589 50p
HP701C-8L701C 70p 55p 50p
BP 7020-8L702C 709 55p 50
BP 702-72702 699 50p 44p
BP709-72709 409 38p 33p
BP 709P-µA709C 40p 38p 33p
BP 710-72710 50p 46p 44p
BP 711-1s)1711 50p 48p 449
BP 741-72741 659 50p 45p
pA703C 319 29p 279
TAA 263 77p 669 819
TAA 293 999 83p 77p
TAA 360 11.1379 11.74p £1.135p
11.0.8. EA1000 12110p

ROCK BOTTOM PRICES
LOGIC DTL 930 Series I.C's
Type Price
No. 1 25 100+
81.930 13p 12p lip
BP932 14p 1311 12p
BP033 149 13p 12p
BP935 149 139 129
BP936 14p 132 12p
BP944 11p 189 12p
BP945 28p 270 24p
BP946 13p 122 lip
BP948 28p 279 24p
BP951 72p No 61p
BP962 13p 122 11P
BP9093 44p 429 39p
BP9094 44p 42p 89p
BP9097 44p 425 899
BP9099 443 429 899
Devices may be mixed to qualify for
quantity price. Larger quantity prices
on application. (DTL 930 Series only).

NUMERICAL INDICATOR TUBES

/ MODEL
MW

CD66 ORIN 3015F
Minitron

Anode voltage (Vie) 170mln 175mln 6

Cathode Current (mA) 2.3 14

Numerical Height (mm) 16 13

Tube Height (mm) 47 39

Tube Diameter (mm) 19 13

9

22

12 wide

I.C. Driver Rec. BP41 or
141

BP41 or
141

BP47

PRICE EACH 11.147 111.70 1.1150

All Indicators
0 9 + Decimal
point. All olds
viewing. Full
data for all
types available
on request.

RTL NICROLOOIC CIRCUITS

Price each

Epoxy TO -5 case 1-21 100'47

uL900 Buffer 380 36p 29p
uL914 Dual 21/p

gate 38p 36p 29p

uL923 J -K flip-flop 68p 519 499

Date and Circuits Booklet foe IC's
Price Bp.

DUAL -IN -LINE SOCKETS.
14 a 16 Lead Sockets for use with
DITAL-IN-LINE I.C's. TWO Ranges
PROFESSIONAL A NEW LOW COST.

PROF. TYPE No. 1-24 25-99 10009.
T80 14 pin type Up SOp Up
Teo Sip 339

LOW COST No.
BPS 14 179 15p 119
BPS 16 189 109 189
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BI-PAK DO IT AGAIN!

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

THE AL50
* Frequency Response 15Hz to

100,000-1dB.

* Load -3, 4, 8 or 16 ohms

ONLY

£3.58p each
* Supply voltage 10-35

* Distorion-better than 1% at Volts.
1KHz.

* Overall size 03mm x
* Signal to noise ratio 80dB. 105mm x 13mm.
Tailor made to the most stringent specifications ming top quality components
and incorporating the latest mild state circuitry and ALSO was conceived to fill
the need for all your A.F. amplification needs.
FULLY BUILT - TESTED - (.1UARA NTEE D.

STABILISED POWER
MODULE SPM80

AP60 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt Irma.) per channel simul-

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

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

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

quality at a hitherto unobtainable price. Alm Ideal for many
other applications including: -Disco Elyetems, Public Address.

Intercom Units, etc. Handbook available, 109 PRICE E3.25

TRANSFORMER BMT80 £2.15 p. & p. 28p.

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price. anti yet still the greatest value on the market,
Use PA100 stereo pre -amplifier hae been conceived from the latent circuit tectiniques.
Designed for use with the ALISO power amplifier system, this quality made unit incorporates
no lem than &int silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo input., and rumble sod scratch filters are features of the PA100.
which also has a STEREO/MONO nritch. volume, balance and continuously variable
ham and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Input* 1. Tape Head

2. Radio, Tuner
3. Magnetic P.U.

201Ia - 201111s * 1dB
better than 0-1%
1.25 my Into 60K
35 my Into 50110
1.5 mV Into 50K n

All input voltages are far an output of 250mV. Tape and P.C. Inputs
equalised to RIAA curve within * 1dB. from 20Ha to 20KHz.

Bare Control * 16dB at 2011:
Treble Control * 16dB at 20K Ha
Filters Rumble (High Pam)

Scratch (Low Pam)
Signal/Noise Ratio
Input overload
Supply
Dimensions

10011.
81111a
better than - 65dB
+ 26dB
+ 38 volt' at 20mA
292mm x 82mm x 36min

ONLY E1315
SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1

SPM80, 1 BMT80 & 1 PA100 ONLY £25 30 FREE p. & p.

All prices quoted in new pence Giro No. .188-7006
Please send all orders direct to warehouse and d tclt department

INAPAIK
P.O. BOX 6, WARE  HERTS

Portage and packing odd 10p. Overseas add extra for airmail.
Minimum order 50p. Cash with order Please.

Guaranteed Satisfaction or Money Back

457



TERMS Retail mail order subject to £1.00 minimum order. Cash with order only
Trade and educational establishments M AC on application (minimum £5.00)
Postage 10p inland 25p. Europe
GUARANTEE All goods carry full manufacturer's warranty Get in touch
today for a complete run-down of devices available from SCS (include SAE)

S C S Components Ltd P 0. Box No 26. Wembley. Middlesex HAO 1 YY
Registered in London No. 888454

device of the month D.V.M. chip

11/2 OfCAOI 010ITAL MUIR

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

3/ Decade Digital Voltmeter utilising Dual Ramp integration.
Just look at some of these features:
 3/ Decade Display ( 1999 max. reading)
' Automatic Polarity Detection
 Overrange Indication
 Chopper Output Provided
' Up to 50 readings per second
' 16 lead DIL package
 Full G.I. Microelectronics warranty

complete DY.M. logic for just
including applicahun nntos

Compatible device
M3 7 segment

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

' Displa,is all numbers plus nine letters
Full specification included

' Applic ition notes for this unit are included :n
the slat cification on the D.V.M. chip they
are at, !able separately, however, price 25p.

o superb 7 segment LED
display for just

MOB

become
a RADIO -AMATEUR !

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

free I ,ro th lat,on to

BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O. Box 156, JERSEY

NAME

ADORES'
EEO 73

BLOCK CAPS

PLUGS
Pack 107 5 pin Din 22p
Pack 108 3 pin Din 20p
Pack 135 Jack 27p
Pack 130 Jack Stereo SOp
Pack 103 Loudspeaker Plug 17p
Pack 100 Phono Plug 7p
Pack 230 3 pin Socket 15p
Pack 236 5 Pin Socket 33p
Pack 234 L/speaker Socket 33p
READY MADE LEADS
3 pin to 3 pin Din 70p
3 pin to open end SSp
5 pin to 5 pin Din 90p
5 pin to open end 70p
5 pin to 4 phono plugs 11
Speaker lead Din to spade

12ft. 40p
Extension lead Din plug to
socket 12ft. 70p
All leads approx. 611. in length.
DIAMOND STYLI
(Send SAE for complete list)
BTA; 9TA; 9TAHC; GP91;
ST4; ST9; EV26; GC8
All at 80p each.
Double Diamond LI .2S.
Diamond suitable for Orbit
NM22; G800; M3D 1.225 each.

HEADPHONES
Sennheisser HD4I4 110.60
AKG K50 16.50
Beyer DT48S [3500
RECORD CARE
Cecil Watts Dust Bug El 20
Parastatic Disc Preener 45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush 8 Roller) 15p
Prices inc VAT and Per.

CASSETTE TAPES
Audio -Magnetics C60

3 6 I
0 20

/1.00 /1.90 /31 I20 /6 30
Cassette Caddy LI-20
Cassette Head Cleaner 3Sp

ZONAL ILFORD TAPE
5" Standard 600ft 25p
5f" Standard 900ft SOp
7" (Plain boxed) 1200ft 60p
7" (Westminster Boxed)

1800ft. 25
7" Reel of Leader Tape

(Blue of green) 75p

MICROPHONES
AKG D109 11150
AKG D202E1 139 SO
AKG D190C [1700
AKG 13190E [le 20
AKG D224 [5000
Sennheisser MD21 IN V15.00
Sennheisser MD4I3N (2700
Sennheisser MD42 IN (35  00
Audio RMS7F Radio Mike

n10.00

SPEAKERS
E.M.I. 350 Kit 8 ohms
E.M.I. 450 Kit 8 ohms

L8 20
14 SO

CARTRIDGES
Goldring G800
Orbit NM22
Shure 75/6
Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

[6 00
£4 00
(600
E2 00
LI 50
CI IS

J. J. Francis (WOOD GREEN) Ltd.
MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel: Matching 476

4t)6 Everyday Electronics, September 1973



ENTERTAINMENTS LTDS SNTEWANaDASREDC&ONCDUHSATNODM-BNUDISLTICAALUDIINOst.tNEDLNECETNR4NIC EQUIPMENT .
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

Announcing our
improved range of
constructor modules
FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
'Plastic Power' Driver
Transistors Now Available.
To meet demand, we have
included a more powerful
module in our well -
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They offer
superb value for reliability
and versatility.

SA35 3r5anwstalttscor irtlCarreMnSd7UdlolesI £4.45

A NEW ADDITION IS THE

SA50 at £5.65
Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advan-
tages of Saxon Amplifier design and quality.
Ready now.

SA100
d.,..kceosa.n.:demeab,,,ort £10.90
real glutton for work.

Reliable. tough and compact. 11 transistors, 6 diodes. Carr. paid.

BRIEF SPEC. FOR ALL THREE MODULES
All modules Incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over -dissipation and faulty inductive
loads in the SA.100.
Freq. response 15-40,000 Hz 1dB
Distortion 0 2% at 1 kHz
Loads 4 to 16 ohms
Quiescent current 15 mA
Noise Better than -75 dB
Supply voltage SA35 25-45 volts

SA50/SA100 40-10 volts
Size rie a 4' a 1' (SA100)

4. 3' a 1' (SA35/5A50)
Circuits, connecting instruction and application date are supplied
free with all modules.

POWER SUPPLIES FOR
THE SA25 35 & SA100 AUDIO MODULES
PU45 Unstabilized supply for 2 SA25 35 90
PU70 Unstsbilized supply for one or two SA100

E7 71 carr. 40n
PSIS Stabilized module for 2 SA25's or two SA35's

E3 Slicarr. free
M145 Translormer for above, heavy duty E2.85 carr. 20p
MT30 Transformer for unstabilized supply complete with

rectifier diodes mounted O.% car. ?Op
PS70 Stabilized supply module for one or two SA100's

EC& carr. free
MT70 Transformer for PS70 Ell N carr. 40p

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

FULLY TESTED

TWO NEW PA/MIXER CONTROL UNITS
Using grouped pairs of .nputs and outputs
(high Z and low Z inputs) with individual
bass, treble and volume controls on each
pair, plus master control. These low -noise
units will feed all makes of amplifiers,
making them ideal for clubs, discos etc.
Standard jack sockets. Compact desigr. In
strong metal cases. All units guaranteed for
3 years.

M.4H
4 high Z, 4 low Z inputs, 4 sets of controls.
Case 14" 8"  23' Carr. pd.

218°50
1411.6HL Case 18" 8' 23'
12 inputs (6 high Z. 6 low Z) Carr. pd.

227'50 V.A.T.

&Channel section modules.
"" for building yOur own

mixer. Gain -18 a (24dB).
Tone controls -180B swing.
Carr. pd. £3511 V.A.T.

SAXON CONTROL UNITS
Mono (as shown)

Can. 20c £650
Stereo. Carr. 30p. 215.80
Two decks, and full headphone monitoring I .2r a.crs opented and nicest". 1;, A 3 it 4 deep
and Is finished with a smart white on black facia. The contrcls are: LeftlRight deck fader, volume, bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains onion.
COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.-.Stereo only has mIc Input.)

tEl watt version £27 90
with power
supply
(Carr. 500)227.50

120 WATT HEAVY DUTY MODULE
Rugged class A driver stage, this module will run from all our mixers,
etc., end most other makes. Delivers 120 watts into an eight ohm load
and employs 4 103 can (115 watt) Output transistors. These are the
modules where extra power is demanded.
Power output 120 watts into 8 oh ms
Freq. response 20-20.000 HZ * 2dB
Input sensitivity 200 mV into 10K
Construction Fibreglass board
Size 8" s 4"  4" (5" with

supply)
Low distortion parallel push-pull
output stage.

Module E1390
(Carr. 20p)

Module 6E18.95
Dower
supply
(Carr. 40p)

C. ^?."`

SOUND AND LIGHT UNITS
Our popular 3 channel model handles up to 3KW (3000 watts) of
lighting and incorporates versatile sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
controls. 2 amplifier socket, eliminate need for
split leads. Up to 3KW lighting load. Smartly
finished steel case. Carr. 30a. 219.75

SINGLE CHANNEL UNIT
Operates from 5 to 100 watt amplifiers. Supplied
for bass note operation, is easily adapted for
treble or mid -range at a cost of about 5p.

Carr. pd. £890
COMPLETE AMPLIFIERS
CSE 100. £.3490 carr. free
This versatile unit is now avai'able in  black vynide
case and so represents even Defter value than ever
delivering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controlled Inputs with
wide range bass and treble controls.

SAXON 100 EIS 50 carr. free

1 4. 4. U

 40.  *War

With ar RMS output of 120 watts speech and music.
100 watts continuous power, four individually
controlled FET input stages and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability at low
Cost.

LOUDSPEAKERS British made bargains!!
12. 25 watt 8 15 ohms E5 95 carr. 30p. 15' 50 watt 805 ohm L14 50 carr. 50p.
2' 40 watt 15.000 gauss magnet system 8(15 ohm L11.50 carr. 40p.

600 Watt 3 colour Ligh
Boxes Smart Rexene
finish t15 cart free.

A.K.G. MICROPHONES
311 DHL IDEAL DISCO MIKE ONLY LI 45 (rrpiLlt 841)

Prices quoted do NOT include V.A.T. IC% must be added on to total
value of order for V.A.T. 5 A E for spec.' price hat.

Orders and personal shoppers to:

SAXON ENTERTAINMENTS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

TERMS OF BUSINESS
Cash wah order (C 'N.O.) For C.O.D. please add 35p
extra, cash by regd. letter, please
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The Sinclair Cambridge...
no other calculator is so powerful

and so compact.

Complete kit-£2995!(INC.)
The Cambridge new from
Sinclair
The Cambridge is a
new electronic
calculator from Sinclair,
Europe's largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price-and by building it
yourself you can save a
further £14 !
Truly pocket -sized
With all its calculating
capability, the Cambridge
still measures just
41" x 2" x 4". That means
you can carry the Cambridge
wherever you go without
inconvenience - it fits in your
pocket with barely a bulge. It
runs on ordinary U16
batteries which give weeks of
life before replacement.
Easy to assemble
All parts are supplied - all you
need provide is a soldering iron
and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.
The cost ? Just £29.951
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer-you can't get
it anywhere else. Ready assembled, it costs
£43.95 - so you're saving £14 ! Of course
we'll be happy to supply you with one ready -
assembled if you prefer - it's still far and away
the best calculator value on the market.

Cambridge

Features of the Sinclair
Cambridge
*Uniquely handy package.

4; " x 2" x ', weight 3L oz.
*Standard keyboard. All you

need forcomplex calculations.
*Clear -last -entry feature.
*Fully -floating decimal point.
*Algebraic logic.
*Four operators (1-, x,

with constant on all four.
*Constant acts as last entry

in a calculation.
*Constant and algebraic

logic combine to act as a
limited memory, allowing
complex calculations on a
calculator costing less
than £30.

*Calculates to 8
significant digits, with
exponent range from
10-20to 1070.

*Clear, bright 8 -digit
display.

*Operates for weeks on
four U16 batteries.

(Replacement set costs
about 15p.)

460 Everyday Electronics, September 1973



A complete kit!
The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents :
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick -film resistor pack.
5. Case mouldings, with buttons.

window and light -up display in
position.

6. Printed circuit board.
7. Keyboard panel.
8. Electronic components pack

(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book -free!
If you Just use your Sinclair Cambridge for
routine arithmetic - for shopping,
conversions, percentages, accounting,
tallying, and so on - then you'll get more
than your money's worth.

But if you want to get even more out of it,
you can go one step further and learn
now to unlock the full potential of this
piece of electronic technology.

t1

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact -packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations like :
Logs Sines Cosines
Tangents Reciprocals nth roots
Currency Compound
conversion interest
and many others

Sinclair Radionics Ltd, London Road.
St Ives, Huntingdonshire
Reg no 699483 England
VAT Reg. no 213 8170 88

Everyday Electronics, September 1973

Why only Sinclair can make you this offer
The reason's simple : only Sinclair - Europe's largest electronic calculator
manufacturer - have the necessary combination of skills and scale.
Sinclair Radionics are the makers of the Executive - the smallest electronic
calculator in the world. In spite of being one of the more expensive of the small
calculators, it was a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn't be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them - the Sinclair Pro ect 60 stereo modules.
It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.
And you benefit !
Take advantage of this money -back, no -risks offer today
The Sinclair Cambridge 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 we guarantee a correctly -assembled calculator for one year.
Simply fill in the preferential order form below and slip it in the post today.

Price in kit form: £27.23 + £2.72 VAT. (Total: £29.95)
Price fully built: £3995 + £4.00 VAT. (Total: £4395)

IMP WINO MI= MIN IIIIII NMI MOM 111111111=111EM
EE ' I

To . Sinclair Radionics Ltd. London Road,
St Ives. Huntingdonshire, PE17 4HJ

Please send me

a Sinclair Cambridge calculator kit at
I 27.23 E2.72 VAT (Total : £29.95)

a Sinclair Cambridge calculator ready
built at 09.35 E4.00 VAT
(Total: E43.95)
'1 enclose cheque for E .made
out to Sinclair Radionics Ltd, and
crossed.
 Please debit my  Barclaycard /Access
account. Account number

Name

Address

..to as legwred PLEASE PRINT

MMI
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INTEGRATED CIRCUITS
There is a remarkable and noteworthy contra-

diction in present day electronics. While circuit
designs are tending to increase in complexity
and in variety of functions offered, in terms of
actual hardware electronic equipments are tend-
ing to become less complicated and consequently
simpler to build.

The explanation to this apparent paradox is
to be found in the integrated circuit. This is a
small component hardly larger than a conven-
tional transistor, but containing a complete
circuit arrangement incorporating a number of
semiconductor devices as well as other circuit
elements. As constructors, we don't really have
to concern ourselves with the internal details
of these remarkable devices. It is sufficient for
many purposes to consider the integrated
circuit (i.c.) as just another component, or as a
"black box".

Integrated circuits have been around for
many years, but EVERYDAY ELECTRONICS has so
far concentrated upon discrete semiconductor
devices. This makes sense, because it is our
belief that a true understanding of electronics
can only stem from an awareness of the
discrete transistor and familiarity with its func-
tion as gained through practical constructional
and experimental work.

But to ensure that our readers reap all
possible advantages from modern developments,
we shall make increasing use of integrated
circuits in future designs. For a start, this month
we include two quite dissimilar projects that

Our October issue will be published on Friday, September 21

are based upon different examples of these
miniature marvels of current technology.

DON'T MISS THE BUS I
Great news for all those wishing to learn the

basics of electronics from scratch. Here is their
BIG OPPORTUNITY. An entirely new series
Teach -In '74 will be launched next month in
EVERYDAY ELECTRONICS. This series has been
carefully and expertly planned to meet the need
of the ordinary person, man or woman, boy or
girl, who wishes to acquire an understanding of
electronic circuit principles without delving
deeply into mathematics.

No previous experience or knowledge is
required! Easy to follow text will be accom-
panied by easy to perform practical exercises
requiring the very minimum of tools and com-
ponents.

Regrettably it is our duty once again to advise
readers that the supply of back numbers of
EVERYDAY ELECTRONICS is not possible. So all
budding enthusiasts please do take heed of this
advance notice and friendly word of advice.
Opportunities for the layman to learn the funda-
mentals in such an enjoyable and painless way in
his own home as we have planned are all too
rare, and of necessity come at infrequent
intervals.

EDITOR F. E. Bennett ASSISTANT EDITOR M. Kenward B. W. Terrell B.Sc.

ART EDITOR J. D. Pountney P. A. Loate:,

ADVERTISEMENT MANAGER D. W. B. Tilleard

IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles pubf shed in EVERYDAY ELECTRONICS is fully
protected, and reproduction or imitations in whole or part are expressly forbidden.

All reasonable precautions are taken by EVERYDAY ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however; guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.

Everyday Electronics, Fleetway House, Farringdon Street, London, E.C.4. Phone: Editorial 01-634-4452; Advertisements 01-634-4202.
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RUMINATIONS by Sensor

DEMO CIRCUITS 10 The Unijunction Oscillator by Mike Hughes

SHOP TALK Component buying problems solved by Mike Kenward

HELP! Answers to some of your problems

DOWN TO EARTH The fierce volume control by George Hylton

READERS LETTERS Your news and views

BRIGHT IDEAS Reader's constructional hints

Annual Subscription Rates, including postage to any part
of the world, £2 35. International Giro facilities Account No.
5122907. Please state reason for payment "message to payee".
Address to Everyday Electronics, Subscription Department,
Carlton House. Great Queen Street, London, WC2E 9PR.
Binders for volumes 1 and 2 (state which) an indexes for
volume 1 available for 97p and 11p respectively, including
postage, from Binding Department, at the above address.

We are unable to supply back copies of Everyday Electron-
ics or reprints of articles and cannot undertake to answer
readers' letters requesting designs, modifications or informa-
tion on commercial equipment or subjects not published
by us. An s.a.e. should be enclosed fora personal reply. Letters
concerning published articles should be addressed to: The
Editor, those concerning advertisements to: The Advertise-
ment Manager, both at the address shown opposite.
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PERSONAL
RECEIIVE2

A simple receiver using an integrated circuit
and providing excellent reception.

ALTHOUGH it is very difficult to define what
fascinates so many people about a minia-

ture radio receiver, the fact remains that a great
many people enjoy "messing about" with radio
on this scale, and derive many hours of enjoy-
ment (and learn a great deal of physics) from
constructing these devices.

CRYSTAL SETS
The crystal set is the most basic receiver pos-

sible, Fig. 1 shows a typical simple crystal set
using a tuned circuit, and a diode to detect the
modulation-the audio part of the waveform
which drives the earpiece. A long aerial wire and
an earth are essential if any volume is to be ex-
pected, and unless very high impedance head-
phones are used the programmes will all merge
into one. This is because a low impedance across
the tuned circuit will damp it and increase the
bandwidth or range of frequencies received.

If one perseveres with the crystal set shown,
one will notice that it possesses one or two fine

Fig. 1. A typical, simple crystal set.

AERIAL

LI

I TURN
30 S WG

80 TURNS
30 SWG

Ir. EARTH

464

DI
ZS120

ci
150pr

ex 1/4. DIA.
FERRITE ROD

TLI
(200012
MAGNETIC
EARPIECE)

BY E R. HEATH

Approximate cost
of components
including VAT.

£3.10 plus
batteries and case

qualities. These are :
1. The sound quality is very good ( if a good

ear piece is used).
2. The background noise is very low.

These are the basic requirements for a quality
radio receiver. Unfortunately, the receiver has
some bad qualities too. These are :

1. The volume is very low.
2. The large aerial necessary is somewhat

cumbersome for a portable receiver.

THE I.C.
Now, if we could add between the tuned circuit

and the earpiece a circuit which possessed r.f.
gain, low distortion and high input impedance,
we would maintain the good qualities above and
eliminate the bad qualities.

Using modern semiconductor processes it is
now possible to achieve just this and the Ferranti
ZN414 offers us complete radio tuner in a 3 pin
"transistor" package. If the circuit of Fig. 1 is
re -drawn using ZN414 we have an earpiece radio
which has real advantages over existing types
(Fig. 2). The very high input resistance (greater
than 4 megohms) of the ZN414 ensures that the
tuned circuit is virtually undamped by the de-
vice. Thus very high selectivity, low bandwidth
operation is possible. The output of the ZN414
can now drive a lower impedance earphone.

If this circuit is built remember that although
layout is not too important leads should be kept
as short as possible. When the unit is operating
the effects of varying Ll (unwinding turns) and
Cl can be noted. Also, if one deliberately damps
the tuned circuit by adding a resistor (say 10
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R1 rookn
L1

BS TUR

21/2% 1/; DIA.

FERRITE ROD
C2

0.01pF

INPUT
(PIN 2)

OUTPUT
AND Vcc (PIN 1)

000n
MAGNETIC
EARPIECE)

C3
0.22pF

Ei1

1.3-1.5V

EARTH (PIN 3)

UNDERSIDE VIEW OF ZN414

Fig. 2. The basic set using the ZN414.

kilohms) across it, it can be shown that the selec-
tivity is reduced.

It does not need much imagination to realise
that the radio shown in Fig. 2 could fit into a
very small case. In practise, the size is limited by
the ferrite rod which should not be reduced
below about one inch in length.

A diagram of the connections to the ZN414 is
shown in Fig. 2. Fig. 3 shows the internal
circuitry of the ZN414 and is included for
reference.

The basic receiver shown in Fig. 2, whilst cap-
able of good results, lacks certain refinements
which are desirable if optimum performance is
to be achieved under all conditions. For this
reason a further receiver circuit has been de-
veloped. This can have the refinement of volume
control (or preset) volume control and a sensi-
tivity control if wanted, and can be used to drive
an amplifier (of input impedance greater than
20 kilohms) if necessary.

The circuit is shown in Fig. 4, the layout
for printed circuit board in Fig. 5 and the wiring
for the p.c. board in Fig. 6. One advantage of
the crystal earpiece used is that two can be
"paralleled" up to make a headphone. It is a lot
less tiring to listen with both ears than one, and
crystal earpieces are much cheaper than other

C2
0.07pF

,o L1

PIN2

INPUT

VERY HIGH INPUT
IMPEDANCE STAGE

RI 100k13

NM,

Components ..
Resistors

R1 10010..).

R2 3-3ko.
R3 2500.
R4 560!.2
R5 100!.2
All ;4W  10% carbon

Capacitors
C1 100pF to 200pF miniature variable
C2 0.0112F miniature ceramic
C3 0.1 or 0.22/4F miniature ceramic
C4 0.05/LF miniature ceramic

Semiconductors
IC1 ZN414 integrated circuit
TR1 ZTX300 silicon npn
D1 ZS120}or any small signal silicon diode
D2 ZS120

Miscellaneous
L1 Ferrite rod 21 x .inch diameter and

length of 30 s.w.g. enamelled copper
wire

TL1 Crystal earpiece
B1 3-6V battery (comprised of four RM

675's)
Jack socket to suit TL1 incorporating an
on/off switch (S1), 6BA fixings and stand-off
pil ars, plastic case approx. 3 x 14 x 3 inches.

 
si1OP
IALK

types. The quality of reproduction from two
crystal earpieces using this circuit is astonish-
ingly good.

The circuit now includes certain desirable
features such as much higher volume (with
optional control) and sensitivity control if re-
quired. This latter feature is vital for an experi-
menter, as it enables a much wider range of
ferrite rod sizes and/or earphones to be used
without making the receiver difficult to operate.

The prototype receiver used miniature "but-
ton" batteries which, although expensive, give
extensive life and enable a fairly small receiver
to be constructed. The voltage is not critical, the
higher ranges will give higher volume without
distortion.

Rog,
soon

(APPROX)

VAMP

TRANSISTOR
DETECTOR

PIN 1

3

1.3V
(APPROX)

Fig. 3. The ZN414 in a basic
circuit. The area inside the
dotted line shows the basis
of the internal circuitry of
the i.c.

OUTPUT TO
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o
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R3
2500
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IS120
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ZS 120

A magnetic earpiece may be used in place of
the crystal one, by substituting it for the 560 ohm
resistor R4 soldered between the collector of
TR1 and the positive supply rail; its impedance
should be similar (about 5000).

If during experimentation one finds earpiece
listening tiring (continual removal and replace-
ment of an earphone can be very irritating) the
earphone can be replaced by a connecting lead
to an amplifier, which has a high input impe-
dance. Most transistor amplifiers are suitable,
and no damage will be incurred if the circuit in
Fig. 7 is used.

CASE CONSTRUCTION
The constructional details given are not for

a micro -miniature set. They are intended for
an easily built receiver. The set is small and yet
avoids very "fiddly" working. The complete unit
is housed in a transparent Perspex box size
3 inches x 134 inches x 34 inches shown in Fig.
8. Perspex is glued internally with polystyrene
cement to provide a battery compartment, and
a clamp for the ferrite rod.

The bottom of the box slides out for battery
replacement. The batteries are held together by
a small spring, laterally they are held by a piece
of neoprene tubing slit across to allow the batte-
ries to be inserted easily. The earpiece is con-
nected by means of a jack socket and this also
carries an on/off switch. Thus the set is turned
on when the earpiece is plugged in.

Care is needed in drilling Perspex; if too much
pressure is put on the drill it will crack the
Perspex. Slow steady drilling is best.

VARIATIONS
A volume control can be added by inserting a

250 ohm potentiometer (a preset type could be
used) in series with the emitter of TR1 e.g.
466

TR1
/Tx300

R5
loon Tc.,5,,,

BI
3-65

Cl

Fig. 4 (left). The com-
plete circuit diagram of
the Personal Receiver.

Fig. 5 (below). The print-
ed circuit layout for the
receiver shown full size.

between the junction of R5/C4 and the emitter.
This control will only reduce the output power
from the circuit as shown and was not found to
be essential in the prototype. Resistor R5 should
not be omitted or have its value reduced.

Diodes D1 and D2 are used to form a voltage
stabiliser for the supply to the ZN414. These
diodes can be any small signal silicon types, for
these the forward voltage drop is about 600mV
to 700mV each, giving a supply of about 1.4V.

The sensitivity control, if required, can be
obtained by adding a 1 kilohm preset in place of
DI.

The aerial coil should be wound using 30 s.w.g.
enamelled copper wire. Start winding at about
38 inch from one end of the rod and wind on 85
turns. The turns should be touching each other
and not crossed or overlapping, insulation tape
can be used to secure each end.

Any small (physically) tuning capacitor of
value 100pF to 200pF may be used. A few more
turns will be needed on the coil if lower values
(less than 100pF) of capacitance are used. The
internal layout of the prototype receiver is
shown in Fig. 8. CI

Fig. 7. Additional components and connections
for use with an external amplifier.

R4

R5

TL1 SCREENED LEAD
TO AMPLIFIER

R6

2.C12}IF
3.3k0
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Fig. 6. Wiring of the printed circuit board.
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Fig. 8. Layout and General construction of the Personal Receiver.
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UP to the last two or three years many keen
yachtsmen and small workboat owners

such as inshore fishermen with 40 foot boats
were heard to complain of the lack of a suitable
"mini" radar. After all, big ship radar had been
with us since the early days of the last war, the
world's leading manufacturer was about to
clock up his 40,000th order, and radar for small
craft, as opposed to "very" small boats, had
been available since 1963 (in one case a small
boat radar had first appeared in 1966, but the
smallest boat which could use this is about 40
feet).

Suddenly there was a proliferation of sets
suitable for "very" small craft but this was
followed immediately by the failure, or at least
lack of obvious success, of some of them. What
is there to mini radars generally and why do
the manufacturers appear to find this particular
market so difficult? In answering these ques-
tions, it is hoped that old radar hands will
forgive a description of basic principles.

BASIC OPERATION
Radar is easily understood, once comparisons

are made with sound waves, and the echoes
which return from them. We know that sound
travels through the air at the rate of about
1100 feet per second. Until radar was developed
skippers of boats working near cliffs or up rivers
used sound waves to determine distance away
from bluffs, buildings and so on. A short blast
on the whistle would be sounded, and the
seconds counted until the echo was heard. If it
took five seconds for the echo to return it meant
that the sound waves had travelled a total
distance out and back of approximately 5,500
feet; therefore the target was a little over half
a mile away.

Now it happens that if you send out radio
waves at a suitable frequency (the standard

"X" band is 9380 to 9440 MHz) with sufficient
energy, they actually bounce back to you from
hard objects in exactly the same way. As the
speed of both the emission and the returning
echo is similarly constant, all you have to do to
measure the distance of the hard object is to
record the time taken for the entire operation.
A marine radar incorporates many refinements
to this principle but basically that is all there
is to it.

Taking things a stage further: a radar set
consists essentially of the following elements;
the transmitter to generate short bursts of
radio -frequency energy; a rotating scanner to
radiate the radio waves in a narrow beam
around the horizon and pick up the returning
echoes; a receiver to detect and amplify these
echoes; and a display tube to visually present
them, with facilities for measuring range and
bearing. The transmitter and the receiver are
combined in one unit, which for convenience is
called the transceiver, and there is an extra unit
-making a total of four-for the power supply
(all radars work off standard voltages from 12V
upwards, but this has to be changed into a form
acceptable to the radar, usually by a static
inverter).

BASIC SYSTEM
Coming from the general to the particular,

these four elements still exist but in recent
years have been telescoped into three units, and
lately into only two. This naturally simplifies
and cheapens installation and there is a useful
saving in wheelhouse space, particularly impor-
tant in workboats which may already have much
other instrumentation. The compression from
four to three units came about by installing the
transceiver immediately under the scanner in
a form of a streamlined pod. With the trans-
ceiver below-where it still has to be in the case
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The "exposed" scanner of the Decca 101 radar.

of larger big ship sets-it is joined to the
scanner by an expensive and energy losing
waveguide of rectangular copper tubing. The
obviation of this, not only simplifies installation
but allows a smaller power output for the same
radar performance. This again results in a
smaller power requirement from the boat's
supply, usually a matter of great significance.

Further miniaturisation through the adoption
of solid-state techniques (an ill-defined phrase
but here taken to mean the latest micro -circuit
and other solid-state devices) has enabled the
power supply to be incorporated in either the
scanner/transceiver assembly or in the display,
or shared between the two. This results in a
total of only two units, and is standard with
mini -radars. With so much of the electronics of
the system built into a scanner assembly which
may be several feet up in the air, it is important
that the different elements are designed on a
modular plug-in principle as far as possible, for
easy removal below.

TRANSCEIVER
The transmitter and receiver are in appear-

ance almost a unity as the name transceiver
implies, but in reality have, of course, very
distinct functions. The transmitter and receiver
circuits are provided with a means of isolating
one from the other, so that when transmitting,
none of the energy goes into the receiver; and
only when the transmitter has stopped its emis-
sion is the receiver on and enabled to receive
the reflected echoes. To measure the time lag
between emission of a radio wave and its
reflected echo obviously requires electronic
switching on and off of the transmitted radio
waves at a rate so rapid that it nearly defies
comprehension.
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The bursts of power, or pulses, are timed in
two ways. First, the lengths of time measured
in fractions of a microsecond that the trans-
mitter is on. This is termed pulse length. Second,
the number of times per second that the pulses
are repeated. This is termed pulse repetition
frequency.

There are short and long pulse lengths auto-
matically controlled by the range to which the
radar is set. Usually shorter pulse lengths are
used on short ranges for optimum range dis-
crimination between objects; longer pulse
lengths for longer ranges because of the need
for a greater amount of power to create an echo.
These pulse lengths typically vary between 0.05
and 1.5 microseconds.

SCANNER
It is logical to consider the scanner next. As

many readers may have noticed, in a large
vessel, it consists of a horizontal bar from 4 feet
to 9 feet long and about 6 inches deep. This
is mounted on a pillar or other support and
made to revolve at about 30 r.p.m. by a small
motor mounted beneath. In mini -radars this
assembly is invariably cased in a glass -fibre
"radome", resulting in a mushroom appearance.
The predominant reason is reduction in cost.
The radome itself is not expensive and permits 
the scanner inside to be lighter, easier to
rotate-since wind resistance is removed-not
weatherproofed, and so cheaper and requiring
less electrical power. As we have seen the
radome houses the transceiver, and in one
design the power supply as well.

Design of the scanner itself is always impor-
tant but particularly in very small boats.
Obviously, the smaller it can be the lighter and
cheaper, but there is a limit below which per-
formance in the form of discrimination (the
ability to separate adjacent echoes) and free-
dom from side lobes, suffers unduly (it is impos-
sible to direct all the energy into the desired
beam and a small amount will be radiated to

Scanner unit of tha Decca 050 radar showing the
transmitter and turning assembly.
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The two points of the Electronic Laboratories
Seascan small boat radar.

either side, this is known as sidelobes and, if
excessive, will create highly undesirable false
echoes on the display).

The minimum size of scanner would appear
to be 30 inches. The actual design of the aerial
itself is another important point. Up to the late
fifties the cheese type aerial was standard,
where the end of the waveguide is positioned at
the focal point of a parabolic reflector; the
width of the latter has to be large in comparison
with the wavelength so that transmission can be
made in the form of a narrow beam. It is bulkier
and not so efficient as the slotted waveguide
scanner now universal in commercial and most
other radars.

In the slotted waveguide type a bar aerial has
slots cut in the vertical face through which
pulses can be transmitted and echoes received.
The disadvantage is that the slots have to be cut
extremely accurately according to a mathemati-
cal formula and a slotted waveguide aerial is
considerably more expensive than a cheese type.

DISPLAY
The echoes are handled in the receiver portion

of the transceiver. Obviously they vary greatly
in strength; a nearby ship produces an extremely
strong echo, while a buoy some distance away
produces only a faint one. All are very greatly
amplified to bring the weak ones to a level that
can be seen on the display. The echoes are then
levelled to a common value, so that the echo
created by a nearby ship will bear a reasonable
relationship in size to that created by a buoy.
All this is done electronically and may answer
some queries as to why radars are not as cheap
as washing machines!

To understand the working of the display,
470

The Decca Super 101, this is a three unit system
suitable for boats down to about 40 feet.

simple comparison with a searchlight may be
made. Imagine yourself directly above the
boat's searchlight which is being rotated 360
degrees. As it revolves the beam of light crosses
boats close by and you see each of these objects
momentarily. Consider now the radar's cathode
ray tube, the circular extremity of which forms
your radar display. As with the searchlight,
your position is in the centre of the circle and
the display shows all "radar conspicuous"
objects within the range set at the time.

There is a difference, however, in that the
inside of the tube is treated with a special
material that continues to glow for a consider-
able period after the echo has been passed; in
addition, each time the scanner directs the radio
waves to cross a target (which it does about
every two seconds) the echo is re -illuminated.
In this way the entire radar scene is perma-
nently visible, though the targets currently
being swept show up more brightly than the
remainder.

By courtesy of certain elements in both the
receiver and the display any one boat men-
tioned above will be shown on the display as
a bright spot at a range and bearing from the
centre (which represents own ship) exactly
corresponding to its true position. Radars have
several range scales whereby, at the turn of a
knob, the radius of the display can be taken
to represent different distances from, say, half
a mile to 18 miles. Concentric illuminated rings
on the display represent increasing distances
from the centre; as the range scale is changed
the previous rings disappear, to be replaced by
new rings in different positions, and it is always
easy to gauge the range of an echo by its
position relative to the nearest ring.
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The display unit of the Decca 050 radar moulted
in front of the "helmsman".

The relative bearing of an echo is read off the
circumference of the display, with the aid of
a revolving transparent disc. Modern big ship
sets have more sophisticated facilities whereby,
as controls manipulate a variable ring for range,
and a radial line for bearing, the two readings
come up simultaneously on digital readouts.

QUALITY, PERFORMANCE, PRICE
So much for the general principle of marine

radar. At the outset of this article-which con-
centrates on mini -radars as being of interest to
the widest circle of boat-owners-it was stated
that, judging by results, many manufacturers
find this is a very difficult market; not so much
in selling the finished product but in getting
its original design right. Why is this?

The basic reason is that the three -sided equa-
tion between quality, performance and price is
a very awkward one. The price ceiling simply
must be low, bearing in mind the likely pocket
of the prospective owner and the danger of
being undercut by a competitor. The manufac-
turer's outlets, usually agents in the case of
pleasure craft and his own depots in the case of
work -boats will have no chance (particularly
with cost-conscious fishermen who form a very
large section of the market) if the price is too
high.

Performance in the form of maximum range,
minimum range, definition (sharp, clear -looking
echoes) discrimination, power required and so
on must be adequate in view of competition.
Last, but by no means least, there is quality;
quality of electronic design, mechanical design
and materials used; these are the basis of
reliability. Contrary to general belief, the
smaller the radar, the more hostile an environ-
ment it will be in. For example, a 30 foot family
cruiser which is shipping a lot of water and
spray and vibrating from the action of its engine
is probably providing rougher treatment than
that experienced by the radar of a large mer-
chant ship on a sturdy bridge high above the
Everyday Electronics, September 1973

waves and which is being operated by profes-
sional mariners.

The manufacturer has an agonising balancing
act to perform between performance, extra
ruggedness plus highly reliable material leading
to high cost on the one hand and the necessity
to keep the price down on the other. Some have
failed to solve this equation first time, one large
company having to dispose of its mini -radar
altogether, and at least one other bringing out
a second mark with major modifications.

CHOOSING
Mien choosing a radar it cannot be stressed

too highly that reliability is the first thing to
look for. As this is not assessable for any par-
ticular set in advance the best thing to do is
enquire of existing owners. Performance is
naturally important-but is of no account if
the set won't work-and in the context of a very
small boat it should be realised that theoreti-
cally long range may be unattainable in practice.
This is because radar sees almost directly like
the human eye (the radar horizon exceeds the
optical horizon by 6 per cent).

There is little point in buying a 20 mile range
radar if you are only going to mount it 18 feet
above the water, because its "horizon" at that
height will be only five miles. To be fair it will
pick up high land at a greater range, but some-
what disappointing since the distance at which
a feature will be on the horizon of a radar is
found by adding the aerial's horizon to that of
the feature. The following aerial heights ( in
feet) are followed by the corresponding radar
horizon (in nautical miles) in brackets: 10 (4),
15 (4'2), 18 (5), 24 (6), 32 (7), so that land at
32 feet will begin to appear above the horizon of
an aerial at 10 feet, at 7+4=11 miles.

Another aspect that prospective owners
should look into most carefully is the service
organisation of the manufacturer. In spite of
what the brochures claim (so often "a new con-
cept in radar reliability") radars do break down,
and the proximity of a manufacturer's service
depot or trained agent-there are few about-
can make or mar a sailing holiday in certain
circumstances. This is actually a factor in the
price of the radar, since widespread service
organisations are not maintained for nothing,
and charges must be realistic.

USE
A brief look at what radar will do for you.

Collision avoidance was its original object and
still holds pride of place in the minds of most
people. On a dark night or in fog, the possession
of radar confers peace of mind, in that it should
be impossible for anything bigger than a foot-
ball, providing it is projecting far enough, to
come dangerously close undetected. And if you
want to see whether another vessel will hit you
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if both stand on, it is only necessary to take
successive bearings of her when your own boat
is dead on course. If they do not alter consider-
ably she will at least pass close. This check is
more easily performed than with a compass.

However, study of an article that appeared
some time ago in the yachting press on the uses

 for which radar was put throughout a seven port
cruise, showed that collision avoidance came up
only once in half a dozen times. Why do virtually
all Scottish motor fishing vessels fit a radar
when the instance of fog on the North East
coast of Scotland is in fact slight? They use
it for a multitude of small tasks from locating
the small dan buoy which marks the end of
their net, to fixing their position. Most radars
are efficient, in calm conditions, down to about
20 yards and this can be a great help in locating
your moorings or picking your way into harbour
among lines of moored yachts.

Coastal navigation is a subject in itself, but
basically, everything that the navigator does to
fix his craft by cross bearings can be emulated
and more quickly, with radar. In addition, a
range facility is added, enabling 'range and
bearing' fixes to be obtained as well. Is impor-
tant of course that the point you are taking on
the display is exactly identifiable on the chart;
this is not difficult with experience but it is
advisable to practice in good conditions when
checking is easy.

CONCLUSION
In conclusion, a quote from an american

enthusiast, which is being proved by more and

more British owners: "Since the fitting of radar
we have cruised thousands of miles more safely
and without the anxiety that is ever present
when compelled to operate in thick weather, or
to enter a strange harbour at night."
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What do you know?

1 You want a transformer to supply 24 volts at
1 amp. You have a 24 volt 500mA, a 12-0-12V 2A
and 30V 1A which one would you use, and how
would you connect it.

2 A coil and a capacitor are used to form a tuned
circuit in a project you are building. The coil you
have is slightly higher in inductance than that
required, you cannot alter its value so what
could you do to get the correct resonant
frequency.

3 What does the following circuit symbol represent:

4 The impedance

I
of a

T

coil is stated as being

400 ohm, when you measure its resistance on a
multimeter it is only 100 ohm. Say if you think
this is correct and why.
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Aquarium
THERMOSTAT

A unit for accurate temperature
control of liquids.

PROPRIETARY thermostats for fish tanks and
other heat control and monitoring applications

are available and many of them are simple and
cheap. However it has long been the require-
ment of many tropical fish keepers and others
to have a more reliable, more accurate thermo-
stat that can be set to the required temperature
and that will maintain the temperature of a
liquid to within '2 degree centigrade.

The thermostat to be described in this article
was designed for this purpose and was found
in practice to be extremely accurate, once set,
and able to keep the temperature to within
less than '2 degree should this be required.

CIRCUIT
The circuit diagram of the thermostat is

shown in Fig. 1. Transistor TR1 is operating in
the emitter follower mode, the output of which
is determined by the setting of VR1 and VR2,
and by the resistance of thermistor RTH1 which
is determined by its temperature. The output
from TR1 emitter is fed, via a current limiting
resistor R2, to a Schmitt trigger formed by TR2
and TR3. The use of TR1 prevents undue loading
of the Schmitt by the thermistor.

The thermistor RTH1 is located in the liquid,
the temperature of which is to be controlled.
With a fall in temperature the resistance value
of RTH1 rises and causes TR1 to pass less
current through its collector emitter junction.
Thus the voltage at TR2 base falls and TR2
begins to turn off, at a certain level (set by R3,
R4 and R6, TR3 turns on and forces TR2 to
474
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Approximate cost
of components
including V.A.T.

£2.85 plus case

turn completely off (Schmitt action). This switch-
ing of states happens very quickly and TR3
switches from off to fully on with only a slight
change in the value of RTH1.

Transistor TR3 operates a relay which is used
to switch the mains supply to a tank heater.
Thus when TR3 turns on the heater is turned
on and the liquid begins to warm up. When the
required temperature is reached the fall in the
resistance of RTH1 causes TR1 current to rise
and the Schmitt to revert to its original state
(TR2 on TR3 off) thus turning off the heater via
RLA1.

HYSTERESIS
Although the above action is straightforward

one problem is encountered-the hysteresis
present in the Schmitt trigger circuit. This
means that the unit would only switch with a
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Fig. 1. The complete diagram of the Aquarium Thermostat.

rise and fall in temperature of about 3 degrees
centigrade which is greater than the required
temperature control.

To overcome this VR3 has been incorporated
in the Schmitt circuit and this resistor is used
to "balance" the two transistors and thus reduce
the amount of hysteresis. Thus this potentio-
meter can be used to vary the sensitivity of the
thermostat and can be set to keep the tempera-
ture to within about plus or minus 5 degrees centi-
grade down to less than plus or minus 12 degree
centigrade. In actual fact the prototype was able
to maintain the temperature to a very high
degree of accuracy-higher than is practically
useful in an aquarium and higher than we were
able to measure by conventional means.

SUPPLY
Power for the circuit is derived from the

mains via the bell transformer T1, the rectifier
D2 and smoothing capacitor Cl. This very basic
half wave supply was found to be quite adequate
in practice. Diode DI is incorporated to prevent
the back e.m.f., caused by RLA1 switching off,
from damaging TR3.

CONSTRUCTION
Commence construction by cutting and drill-

ing the circuit board as shown in Fig. 2. Mount
all the components-soldering in the transistors
and diodes after the other components and
flying leads.

Next mount all the components in a suitable
metal or plastic case as shown in Fig. 3 and
wire up the complete unit. Note that if a metal
case is used a three core mains lead should be
provided and the box should be earthed by
means of a tag bolted to the inside.

The themistor must be isolated from the water
and can be mounted in any convenient way. The
prototype used a thermistor mounted on the end
of a short length of plastic tube (ball pen case)
and covered in Araldite to insulate and protect
it. Take care not to use too much Araldite on
the thermistor as this may prevent it from
reacting quickly to temperature changes.

Fig. 2. Layout and wiring of the components
mounted on the Veroboard.
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Fig. 3. Layout and wiring of the components mounted in the case.
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Components ....
Resistors

R1 56kil
R2 10kS2

R3 221d2

R4 1 kit
R5 220
R6 10kil

Capacitor
C1 1001LF elect. 15V

Variable Resistors
VR1 2ki2 carbon linear
VR3 25052 carbon linear
VR3 5000 carbon linear

SEE

AMP
TALK

Semiconductors
D1 Any small signal silicon diode
D2 1N4148 or any 50V 200mA silicon diode
TR1 2N2926 (any colour) silicon npn
TR2 2N2926 (green) silicon npn
TR3 2N2926 (green) silicon npn

Miscellaneous
RTH1 VA 1005 thermistor
RLA 2000i2 P.O. type 3000 relay with one set of

normally open contacts
T1 Friedland bell transformer (200-250V

primary, 8V secondary)
LP1 Neon indicator lamp with built in resistor
Veroboard 24 x 1k x 0.15 inch matrix, small alumin-
ium bracket for RLA, mains lead, materials for
mounting RTH1 (see text), plastic case approx.
7 x 4 x 3 inches, 4BA fixings, mains plug, knobs
as required.

TESTING
Connect the unit to the heater and mains and

with RTH1 in free air and VR3 fully clockwise
switch on. Turn VR1 (coarse temperature)
through the range and check that RLA1 clicks
in and out as you do this, LP1 is incorporated
to show when the relay is operating (ie. heater
on). Next set VR2 (fine temperature) fully clock-
wise and VR1 so that RLA1 has just operated-
switched on the heater-now turn down VR2 and
check that as it nears its minimum value RLA1
drops out-turn up VR2 until RLA.1 just
operates.

By breathing on the thermistor it should now
be possible to cause RLA1 to drop out and
switch off the heater. Now test the function of
VR5 (sensitivity) by turning it fully anticlock-
wise and resetting the unit as above. It should
now take a greater rise in temperature to make
RLA1 operate.

If all is well place RTH1 in the tank and turn
VR1 up, when the required temperature of the
liquid is reached back off VR1 and adjust both
VR1 and VR2 until RLA1 just drops out. Leave
the unit set and observe the rise and fall in the

temperature.
By adjustment of VR3 and the two tempera-

ture controls the correct temperature and con-
trolled level (rise and fall) can be set. This may
take a little time but once set will remain
constant. Any latter alteration of VR3 (sensi-
tivity) may also mean slight adjustment of VR2
and possibly VR1 tc maintain the correct
temperature.

The thermostat can be used to maintain the
temperature of other liquids-such as used in
colour photographic work-but for accurate
control the thermistor should be mounted away
from the heater and some means of "stirring"
the liquid introduced. El

Photograph of the completed Veroboard with
the components mounted on it.

PLUSE
TAKE NOTE

The connections to VR1 and B1 positive on
the Waa Waa Veroboard layout (page 439, August
'73) should each be moved one place to the
left to position A9 and A8 respectively. The
wiring diagram of Fig. 6 with reference to these
connections is correct. The connection from
A2 to Ski should be omitted and the screen
from C2 should be connected to SK1 auxiliary
tag.

In the Electronic Doorbell article (August '73)
transistor TR5 was incorrectly shown as an
AC 126. This should have been an AC 176.

Under What Do You Know it was stated that
the AC 127 could not be used in place of the
BC 109 because it is a pnp device. It is an npn
device but it would rot be as likely to work as
the 2N2926 because it has a much lower gain.

We apologise for any confusion caused by
these mistakes.
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WE continue this month with further pro-
perties and theory of the transistor and

introduce some transistor types which will be
completed in Part 5.

COMMON EMITTER CURRENT GAIN
The a.c. current gain of a transistor in the

common emitter circuit is usually designated
/3, 2', hn or hfi.. It is given by the equation :

change in collector current
change in base current

The current gain of typical transistors in the
common emitter circuit varies from about 5 to
1,000. It varies from one type of transistor to
another, but even amongst transistors of the
same code number there are variations in the
current gain of between about two times to five
times (depending on type). The current gain is
temperature dependent.

The common emitter current gain usually
rises at first with increasing collector current
until it reaches a maximum, after which it falls
again (see Fig. 4.1).

A

23

COLLECTOR CURRENT

Fig. 4.1.4.1. Variation of current gain with collector
current in a typical transistor.

Some transistors (such as the 2N2484) are
designed so that they provide a high current
gain even at very low collector currents (per-
haps 0.01mA), whilst other transistors provide
a high gain in the medium current range (typi-
cally lmA to 100mA) and yet others in the high
current range (perhaps 5A to 10A).

The common emitter circuit not only provides
a current gain of over unity, but it also provides
a voltage and a power gain when used in a
suitable circuit. The power gain provided is
normally greater than that obtainable using the
same type of transistor in either of the other
basic circuits.
478

LEAKAGE CURRENT
In Fig. 4.2a, a transistor is biased in the

normal way with the collector positive with
respect to the base, but the emitter is left
unconnected so that the emitter current is zero.

Although the collector/base junction is
reverse biased, a small current will pass, since
both of the materials contain limited numbers
of minority carriers which are attracted across
the junction (as in the reverse biased diode).
This small current is known as the leakage
current.

gin
i 131

Icbe Ice()

BASE

COLLECTOR COLLECTOR

BASE

N

P

N

MEC)

(a) (b)(b)
Fig. 4.2. Measurement of leakage current.

The leakage current in the common base con-
nection is designated Iebo (or sometimes /c0). The
subscrip "cb" indicates that the current flows
between the collector and base, whilst the third
subscript, "o", shows that the current passing
to the third electrode is zero.

The leakage current in Fig. 4.2a is that of
the collector/base diode and is therefore much
smaller in the case of silicon transistors than
in germanium devices.

The common emitter leakage current is
measured with the base open circuited as shown
in Fig. 4.2b. It is normally given the symbol Le.,
but is sometimes designated

The value of the common emitter leakage
current is much larger than that of the common
base leakage current. The leakage current of
the collector/base diode acts as the base current
and is therefore amplified by the current gain
of the transistor concerned.

In a germanium transistor lee may be some
hundreds of microamperes, increasing slightly
with applied voltage over the working range of
the transistor.

The leakage current of any transistor
increases rapidly with temperature for the same
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reason that the leakage current of a diode
increases with temperature.

PNP TRANSISTORS
The principles of operation of pnp transistors

are exactly similar to those of npn transistors,
but the polarities of the applied voltages are
reversed and the charge carriers are of the
opposite polarity.

As shown in Fig. 4.3, the base is forward
biased with respect to the emitter, so in this
type of transistor the base must receive a nega-
tive bias ( as opposed to the positive base bias
of the npn type). Similarly, a negative voltage
is applied to the collector so that the collector/
base junction is reverse biased.

The n -type base is lightly doped, so the
emitter/base current consists mainly of holes
moving from the emitter to the base with only
a few electrons moving in the opposite direction.

Most of the holes passing from the emitter
into the base reach the depletion region of the
collector/base junction and they are then swept
into the collector to form the collector current
in the external circuit.

BASE

rb

Fig. 4.3. Flow
transistor.

COL LECTOR
ME

battery in the opposite direction to the flow of
electrons.)

Fig. 4.4b shows the symbol used for a pnp
transistor. It is similar to that of the npn tran-
sistor, except that the direction of the arrow is
changed.

Alternative symbols for the npn and pnp
transistors are shown in Figs. 4.4c and 4.4d
respectively.

BASE

BASE

COLLECTOR

EMITTER

NPN
la)

COLLECTOR

FP,WTER

NPN
(c!

COLLECTOR

BASE

EMITTER

PNP
(b)

COLLECTOR

EMITTER

PNP
(d)

Fig. 4.4. Symbols for npn and pnp transistors.

BASE VOLTAGES
The forward bias applied to the base of a

silicon npn transistor results in this electrode
T being about 0.5 to 0.6V positive with respect

821 to the emitter.
This follows from the fact that a forward

biased silicon diode does not pass very much
current until this forward voltage is reached,
but the current then increases very rapidly with
forward voltage (refer to Fig. 2.8 in Semi-
conductors Part 2).

Similarly, the base of a germanium npn tran-
sistor operates at about 0.15V positive with
respect to the emitter.

The base operating voltages of silicon and
germanium pnp transistors are about -0.5 to
-0.6V and about -0- 15V respectively relative
to the emitter.

of charge carriers in the pnp

SYMBOLS
The normal symbol for an npn transistor is

shown in Fig. 4.4a. Sometimes the circle is
omitted for simplicity, since it is only used to
indicate that the device is sealed in a suitable
encapsulation.

The direction of the arrow shows the direction
in which conventional current flows in the
emitter circuit. (Conventional current flows
from the positive to the negative terminal of a
Everyday Electronics, September 1973

COLLECTOR VOLTAGES
If the collector of a transistor is operated

from too low a supply voltage, the maximum
output voltage swing will be limited and the
gain may be reduced. Generally, supply voltages
below about 3V are seldom used. The upper
limit depends on the type of transistor used for
the reasons discussed below.

Some silicon transistors are designed to
operate with collector voltages well above 100
volts, but most types are only capable of satis-
factory operation at lower voltages.

Germanium pnp transistors are seldom
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designed to operate with their collector voltages
more than 80V negative with respect to their
emitter voltage.

If the collector/base voltage is made greater
than the maximum permissible value quoted in
the manufacturer's data sheet, avalanche break-
down of the collector/base junction may occur.
(The doping level in transistors is usually
greater than that at which true Zener break-
down takes place.)

A maximum permissible value of the collec-
tor/base reverse voltage, Vox, (or, sometimes,
Vrb), is therefore quoted in the data sheet. This
is the collector/base maximum voltage when the
emitter current is zero.

The maximum permissible collector/emitter
voltage with the base open circuited (that is,
with zero base current) is designated Vrro and
is often lower than Vet)°, since the collector/base
leakage current is multiplied by the current
gain of the transistor.

In addition to normal avalanche breakdown,
an effect known as second breakdown can occur
in which some parts of the junction become
hotter than others. If any part tends to become
hot, conduction in that part may become more
like conduction in a metal, so that the current
concentrates there and makes it hotter still.

A voltage applied between the collector and
emitter (but not between the collector and base)
can lead to an effect known as punch -through.

In this case the collector/base depletion
region becomes so deep that it encompasses the
whole of the base region and eaters the emitter.
When this occurs, a large current can flow
between the collector and emitter.

The punch -through voltage depends mainly
on the base width and resistivity; in many
transistors the punch -through voltage is
arranged to be of the same order as the
avalanche breakdown voltage of the collector/
base junction.

Although avalanche breakdown and punch
through do not in themselves destroy the tran-
sistor, in most circuits they would cause such
a high current to flow that the power dissipation
in the device would be great enough to destroy
it. The manufacturer's limiting values of Vri,
and Vrtm should therefore be strictly observed.

FREQUENCY LIMITS
The amplification given by a transistor falls

off at high frequencies, the symbol fT is used as
a meaure of this fall in modern transistors; it
is the gain -bandwidth product or, more pre-
cisely, the common emitter current gain multi-
plied by the bandwidth measured in the
frequency region where the gain is falling fairly
rapidly.

It must be stressed, however, that the high
frequency performance is dependent on the
circuit in which the transistor is used as well
as on the properties of the transistor itself.
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It is not always wise to use a transistor with
a good high frequency performance in a circuit
where this property is not really needed, since
oscillation at a very high frequency may occur.
The latter may not be easy to detect.

It should be remembered that the value of
fT quoted by most manufacturers is the mini-
mum value and many specimens of their transis-
tors of a specified type number may have a far
higher value of fT.

TRANSISTOR TYPES
The number of transistor types on the

market is extremely large. It is obviously
necessary to have many different types available
for various purposes but the profusion of type
numbers now available tends to confuse not only
the beginner, but also the somewhat more
experienced designer.

This series will give some information on
the ways in which some types of transistor
provide the characteristics required by the
circuit designer, but it is obvious that this
account cannot be a comprehensive review or
even cover the majority of the types in normal
use. In general only the more common types
will be considered and no attempt will be made
to include details of transistors suitable for
operation at GHz (1,000 million Hz) frequencies
or of any radio frequency power transistors.

(a)

\ e )

(g)

(d)

II I 11

j

(c)

Photograph showing some of the various tran-
sistors available:
(a) AD149 (b) BC107 (c) 0072 (d) AC128 (e) AD161
(f) BD201 (g) BC147-Lockfit. (A foam)
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TOLERANCES
Manufacturers can produce cheap transistors

only if they can sell huge quantities of each
type and if they do not have to carry out long
testing procedures or guarantee that their pro-
ducts have very close tolerances.

The most expensive devices have tended to be
used in the military and space research fields
where human lives may depend on the satis-
factory operation of a large number of devices
over a long period.

Somewhat cheaper transistors have been used
for general industrial purposes and in instru-
ment manufacture, whilst the cheapest devices
are used in the domestic entertainment field
where wide tolerances are of no great disadvan-
tage if one allows for them in the circuit design.

REPLACEMENT TYPES
Although this article may help readers to

choose a suitable replacement type for a defec-
tive transistor, it cannot be stressed too strongly
that the manufacturer's data sheet should
always be examined in detail before any
transistor is used to replace another type or is
used in a new circuit.

In many cases modern epoxy encapsulated
silicon transistors can be used as a- cheap (but
perfectly satisfactory) replacement for some of
the types supplied in metal cans. Epoxy encapsu-
lation is a kind of plastic material and can be
used for silicon (but not normally germanium)
device manufacture.

Germanium devices were developed before
the more modern silicon types and will there-
fore be covered first.

PNP ALLOY JUNCTION GERMANIUM
TYPES

Some of the earliest transistors were produced
by the alloy junction process. If a pnp ger-

manium transistor is to be made, pellets of the
p -type additive are placed on each side of a
wafer of lightly doped n -type material.

In the case of the 0071 transistor, for
example, the size of the n -type wafer is 4 x 2 x
0.12mm.

After suitable heat treatment, the p -type
additive diffuses into the wafer to form a pnp
device with a lightly doped base. The cross
section of such a transistor is shown in Fig. 4.5.

COLLECTOR

BASE CONNECTION

EMITTER

LIGHTLY DOPED
N -TYPE GERMANIUM

Fig. 4.5. The structure of an alloy junction
transistor.

Transistors manufactured by this technique
are suitable for use only at audio and low radio
frequencies. For example, the pnp audio fre-
quency transistor type 0071 has a typical
common emitter cut off frequency of 11kHz
(minimum 5kHz) and a common base cut off
frequency of 600kHz.

The pnp 0C45 has a thinner base and can be
used as a 475kHz intermediate frequency ampli-
fier in radio receivers, since the thinner base
raises its common base cut off frequency to
about 6MHz.

The pnp 0C44 has about the optimum high
frequency performance possible with transistors
manufactured by the alloy junction technique;
it has a common base cut off frequency of
typically 15MHz (minimum 7.5MHz) and is often
used as a self oscillating mixer in radio receivers
for the medium and long wavebands. Various
other types, such as the 0C42, are similar to
the 0C44.

Table 4.1: Germanium Alloy Junction Transistors

Device

pnp

Vcbo
(V)

Vcco
(V)

lc max
(mA)

P1 max
(MW)

0071 -30 20 10 75

0075 -20 20 10 75

0C45 -10 10 5.0 43

0C44 -10 10 5 0 43

0072 -16 16 125 75

0077 -60 60 125 75

2N1309 - 30 15 200 150
npn
0C139 20 15 250 145

0C140 20 15 400 145

0C141 20 15 400 145

2N1308 25 15 200 150

hfe

50
90
50

100

fT

(MHz)

0.6
0.6
6.0

15

Application

Medium gain general purpose
High gain general purpose
I.F. amplifier in medium
frequency receivers
Mixerjoscillator in medium
frequency receivers

70 >0.35 Low power output transistor
45 >0.35 High voltage low power switch

60-120 15 General purpose

20-84 3 5
20-150 4 5 }Medium current transistors
80-200 9.0
80-300 15 General purpose
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Returning to audio transistors, the 0071 has
a common emitter current gain of 30 to 75 at a
collector current of 3mA. The 0075 is a high
gain version with a current gain ho or k3 of 60
to 130 at a collector current of 3mA.

The 0071 has a collector voltage rating of
20V, but the thinner base of the 0C44 and 0C45
involves a reduction of the collector rating to
10y.

All of the above types except the 0C42 are
encapsulated in a small, black painted, glass
tube with the three leads emerging from the
one end, as shown in Fig. 4.6.

Fig. 4.6. The 0071
stages of production.

Qr

RED
SPOT

RED"'
SPOT

type transistor showing
%roam)

METAL CASE

RED SPOT
RED SPOT

Fig. 4.7. The 0072 type transistor.

The 0071 is rated at a maximum average
collector current of 10mA. The 0072 has a
maximum average collector current rating of
125mA and has been much used in the past in
the output stages of small radio receivers. It is
encapsulated in a metal tube, as shown in
Fig. 4.7, so that the heat will be conducted away
if it is placed in a small heat sink.

The 0077 is essentially a high voltage version
of the 0072.

Low noise types, such as the AC107, are avail-
able, but one can obtain a better low noise
performance with a modern silicon planar type.

PNP ALLOY DIFFUSED GERMANIUM
The pnp alloy diffused germanium transistors

have been widely used in the radio and inter-

P -TYPE DIFFUSED

mediate frequency sections of radio receivers.
A cross section of such a transistor is shown

in Fig. 4.8.
The manufacturing technique employed

enables a base width of a few thousandths of a
millimetre to be obtained. A drift field is
developed by adding both n- and p -type impuri-
ties to the emitter pellet and allowing the n -type
material to penetrate more deeply into the
crystal than the p -type at a high temperature
so that a graded base layer is formed.

Such transistors have a high gain at a low
collector current and a low collector base feed-
back capacitance.

EMITTER LEAD BASE LEAD

P -TYPE EMITTER PELLET N -TYPE BASE PELLET

LAYER
N -TYPE DIFFUSED
LAYER

P -TYPE GERMANIUM
CRYSTAL

COLLECTOR CONNECTION

Fig. 4.8. The structure of an alloy diffused ger-
manium trans stor.

The 0070 and 0C171 are two well known
types manufactured by this technique. They have
an hr,. value of about 100 (minimum 20) and a
cut off frequency of around 70MHz.

In current radio receivers these transistors
have been replaced by the AF114 to AF117 series.
The AF114 is a v.h.f. amplifier for f.m. receivers,
the AF115 a mixer/oscillator for a.m./f.m. and
short wave receivers, the AF116 an i.f. amplifier
for f.m. receivers and the AF117 a mixer/
oscillator and i.f. amplifier for the long, medium
and short wave bands.

Another use for alloy diffused transistors is
as video amplifiers in television receivers and
the AF118 has been designed especially for this
purpose.

All of the alloy diffused transistors mentioned
above have the type of construction shown in
Fig. 4.9. The shield electrode is connected to the
metal case and should be earthed.

Alloy diffused npn germanium transistors do
not appear to be available.

METAL CASE

SHIELD (CONNECTED
TO METAL CASE)

Fig. 4.9. The 0C170 and 0C171 types of transistor.

Next month: More types, manufacture of planar devices
and tasting.
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THE initial purchase of model train equipment
is often in the form of a "set" with train,

track and a plastic battery box fitted with an
on -off -reverse switch only.

The absence of any form of speed control
and the expense of frequent battery replace-
ment soon leads to the acquisition of some form
of resistive controller and, either a proprietary
mains transformer/rectifier unit, or a battery
charger.

Those with a little know-how elect to construct
their own mains supply unit using a heavy duty
variable resistance of 100-200 ohm as the con-
troller. Only a little experience is needed to
show that a variable resistance controller is
not really satisfactory and to counter the effects
of uneven running, indeterminate starting, etc.,
the enthusiast begins to consider the purchase
of an electronic control unit.

This article details the construction of an
electronic speed control incorporating short
circuit protection and a facility for automatically
giving a gradual and realistic speed change to
stop and start at signals and stations.

POWER SUPPLY
The unit operates from an approximate 12V

reasonably smooth d.c. supply. If such a supply
is not readily available the novice is strongly
advised to purchase a proprietary unit or to
obtain expert help in building a mains trans-
former/rectifier unit since it is vital that safety
requirements are met and that children cannot
gain access to high voltages.

The transformer rating should be approxi-
mately 14V a.c. at 2 amps, though it is well
to consider the advantage of a slightly more

,ii 1 1 expensive one rated at 4 amps preferably with
two sets of windings to provide two independent

TRAIN CONTROLLER
BY A. J. DUNN

Gives realistic performance to
your electric model train

Approximate cost
of components
including VAT.

0.15 plus case
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d.c. supplies and ample unrectified a.c. for elec- VOLTAGE

tric point operation, lamps, etc.
A smoothed supply is essential.
Many proprietary units have no smoothing

since the action of the train's motor is to average
out the waveform. If such a supply unit is VOLTAGE

available it may be used if an electrolytic capaci-
tor of approximately 2000µF is connected across
its terminals.

The working voltage of such a capacitor should -
be at least 20V since it will charge up to the peak TAGS

value when not connected to a load; when on
load the voltage will fall to a lower voltage with
a waveform as in Fig. 1.

Fig. 1. Shows the voltage increase for no load
condition.

Such a smoothing capacitor will take a momen-
tary large charging current, possibly in excess
of a fitted current trip. In such a case the trip
should be wired after the supply has been
smoothed. Should it be intended to use an un-
protected d.c. supply other than for the short
circuit protected circuit to be described, it would
be necessary to provide a means of short time
constant overload protection such as a quick
acting magnetic cut out. Similarly, any a.c. out-
put could be protected by a thermal cut out.

DESIGN REQUIREMENT
The starting performance of a loco is a com-

mon source of dissatisfaction; unless the resis-
tive controller is well advanced it is often found
that the loco will not move at all and then it
suddenly speeds up, requiring immediate con-
troller adjustment to avoid excess speed at
points, curves, etc.

This effect is comparable to attempting to
start off and drive a car in top gear; obviously
the equivalent of a gear box is required, or a
means to change the torque/speed characteristic.

In this design, this effect is achieved by switch-
ing the supply on and off at a fast rate; the
ratio of the time it is switched on to the time
it is switched off ( the mark -space ratio) is varied
by a control so that the extreme ends of the
control range corresponds to the supply being
virtually fully on or off.

In the condition of starting from rest, the
supply is switched on for brief periods only (Fig.
2a), each period being long enough to develop
the maximum torque from the motor but not
long enough to allow for much movement so
the loco moves in a series of almost undetect-

SUgritYi i.SUPPL
OFFY

SLOW
SPEED

_RE RAGE
VALUE

(a)

HALF
SPEED

AVERAGE
VALUE (b)

4111. ._-OW
OFF

AA_RAGE
VALUE

FAST
SPEED (c)

Fig. 2. Shows that the average value is propor-
tional to the mark -space ratio.

able jerks, slowly increasing speed.
In the half -way position, the controller creates

an equal mark -space ratio or on for half the
time (Fig. 2b) and the inertia of the motor inte-
grates this and runs as if powered by half the
supply volts.

In the fast position the controller switches the
supply on for most of the time (see Fig. 2c) and
the loco rail voltage is therefore the supply volt-
age (12-14V d.c.) less a 0.7V drop across TR1 and
less the small voltage drop across R6 dependent
upon the current taken.

TRAIN MOTOR
Consider the loco motor as shown in Fig. 3

here the resistance of the motor windings is
shown as R. in series with a generator-this
being the back e.m.f. generator with an output
proportional to speed.

At rest, when the supply is connected, the
current that flows is the supply voltage V.
divided by R. plus the control resistance R
( including the supply resistances). The torque
caused by the current causes the motor to
revolve and overcome initial or static friction
whereupon the motor runs faster and the back
e.m.f. increase&
The current taken is now

V. - Vg
K. + R.

SI

V LOCO
gig S MOTOR

S

Fig. 3. The equivalent circuit of the loco motor
in circuit.
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and the torque is reduced accordingly. It is
obvious that if V and Rc are both made very
large and constant (normal constant current
circuit) the motor speed will vary as a function
of the load and, in cases of indeterminate fric-
tional effects, will vary wildly.

From this consideration, the series resistance
should be reduced as far as possible and the
motor speed controlled by either a variable vol-
tage low impedance source or by a fixed voltage
and switched time division.

CIRCUIT
The complete circuit diagram of the train

controller is shown in Fig. 4. Transistors TRA
and TRB (inside the integrated circuit) form a
multivibrator whose period is determined by the
values of the capacitors Cl, C2, Rl and (R2+
VR1). The mark -space ratio is approximately
1:1 with the wiper of VR1 in the central position,
and the collector of TRB (pin 5) is alternately
at the supply voltage or approximately +0.2V
when TRB is turned on hard or saturated. This
square wave signal is applied via R4 to TRC
which is switched on or off.

For the moment leaving aside transistor TRD,
the collector of TRC is connected to the base
of TRE which forms, with TR1, a compound emit-
ter follower giving a large current low imped-
ance square wave output.

Diode D2 is wired in the circuit, reverse

biased, to protect TR1 from transient reverse
voltage produced by the inductance of the motor
winding and commutator switching.

SHORT CIRCUIT PROTECTION
Short circuit protection is provided by the

use of R6 (approximately 0.5 ohm), the connec-
tions to TRD being so arranged that if a current
in excess of 1.5 amps flows through R6, the
voltage across it will turn on TRD.

The base current of TRD is limited by R7, but
it will saturate and the collector of TRD will fall
to approximately +0.2V pulling down the base
of TRE and virtually turning off TRI.

Accidental short circuits are thereby limited
to approximately 1.5 amps though this figure
may be readily changed by changing R6 such
that,

(short circuit current in amps) X (R6 in ohms)
0.7V.

AUTOMATIC CONTROL
Automatic control is achieved by replacing R7

with D1, C3 and R8 as shown in Fig. 4.
Consider first that S2 is open: if a short circuit

is applied to the output, the voltage across R6
will be applied via DI to the base of TRD. The
voltage that must be produced across R6 to
saturate TRD is now approximately 1.4V made
up of 0.7V to turn on Dl, and 0.7V the voltage
dropped across the base/emitter junction of TR1.

Fig. 4. The complete circuit diagram of the Train Controller.
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TRAIN CONTROLLER
0 S2

Fig. 8 (below). Details of the
heatsink bracket for securing
TR1. Mica washer and insulat-
ing bushes must be used.

BRACKET

INSULATING
BUSHES

SOLDER
TAG /COLLECTOR
CONNECTION)

.MICA
WASHER

2 MOLES 'X 5/3;01A
2 HOLES'S' 1/8 DIA

Fig. 9. The complete
wiring details of the
printed circuit board
to the case mounted
components.

Fig. 7 (above). The layout of the com-
ponents on the top side of the printed
circuit board. Note the polarity of the
diodes and the integrated circuit.
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The value of R6 should be selected accordingly.
Assume that the control VR1 is adjusted cen-

trally to give a 1:1 mark -space ratio and that a
train is running to a signal set at stop.

If S2 is closed, C3 will charge slowly via R8.
The time constant of C3, R8 is given by

t(secs ) (R8 in ohms) x (C3 in farads)
With R8 at 100 kilohm this gives t= lOsecs.
However, this corresponds to approximately

60 per cent of the charge voltage, or 7V from
a 12V supply and only approimately 1V is
necessary to operate TRD. The relationship
between time and charge is approximately
linear so 1V will be obtained in one -seventh of
the time for 7V or 10/7secs 112 secs.

As C3 charges, TRD will gradually pass more
current, limiting the pulses from TR1 and after
112 seconds TR1 will be cut off and the train
stopped.

Consider now that the signal aspect is changed
and that by the use of a parallel switch or a
relay, S2 is opened. The charge on C3 cannot
pass via Dl (reverse biased) and so must dis-
sipate by providing the base current to TRD.
As the charge on C3 falls, so the current taken
by TRD falls and output pulses from TM in-
crease and start the train. After a short period
C3 is virtually discharged and the train runs as
in the original condition.

PRINTED CIRCUIT BOARD
The unit is to be constructed on a piece of

printed circuit board the full-size drawing of
which is shown in Fig. 5. The component layout
on the top side of the board is shown in Fig. 6,
the only critical positioning being the holes for
VR1 and the integrated circuit, ICI via its holder.

Note that R7 is shown (dotted) for initial
testing; automatic control is obtained (if desired)
by replacing R7 after testing with D1 and C3
wired as shown.

Fig. 5. The full-size master of the printed circuit.

CONSTRUCTION
The printed circuit board should be produced

as described in the article Making Printed Cir-
cuit Boards, E.E. June 1973.

When the board is ready, drill all the holes
with a No. 62-68 drill bit and then enlarge the
holes to take the potentiometer VR1 with a
larger drill or small file so that a snug fit is
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obtained.
Next solder VR1, the i.c. holder, the resistors

and capacitors in position as indicated in Fig.
6. If the automatic control is to be installed leave
the leads of R7 long for easy removal later.
When this has been done plug in IC1 ensuring
that it is the correct way round; this is done with
reference to the notch at one end of the inte-
grated circuit.

Next make the aluminium heatsink bracket
as shown in Fig. 8 for the power transistor TR1
and fix the latter to the bracket via a mica
washer and insulating bushes.

Secure the solder tag to the case of TR1 via
one of its fixing bolts; :his is the connection to
the collector of TR1 since the casing is internally
connected to the collector.

Put some heatsink compound on the bracket
where it is to be in contact with the diecast
case and tightly bolt the bracket in position.

Fix the other components to the case and
wire up as shown in Fig. 9.

Components .

Resistors
R1 lkci
R2 10161
R3 1kO
R4 10k1
R5 22k0

R7 1000 R8}See text
100ko

R6 0.5D 1W wirewo.ind

All watt carbon 10% unless otherwise
stated.

Potentiometer
VR1 25k i2 carbon linear, printed circuit type

Capacitors
C1 0.1µF
C2 0.1µF
C3 100µF 12V elect.

Semiconductors
TR1 2N3055 silicon npn
IC1 CA3046 integrated circuit
D1, D2 1N4148

Miscellaneous
SK' -4 Screw terminals (4 off)
Si, S2 On/off toggle or slide (2 off)
S3 D.P.D.T. break -before -make
Printed circuit board, size 58 x 32 mm; etchant
-ferric chloride; diecast aluminium case or
similar metal case; knob; 16 s.w.g. aluminium;
mica washer and bushes for TR1; 14 pin
dual -in -line socket.

SEE

glIOP
TALK

TESTING
The board should be carefully examined to

ensure that the components have been wired
up correctly paying particular attention to the
polarity of D2 and the wiring to TR1.

Check for short circuits, solder bridges, etc.,
and that the polarity of the supply is correct.
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falls towards zero-and this encourages more
current to flow in from the emitter which again
makes Rig reduce in value. We have, in effect,
a sort of positive feedback reaction. The current
flowing into the emitter flows out of Cl and the
potential at B falls rapidly towards zero. When
it reaches almost zero the inflow of current
reduces and the resistance of R61 rises back to
its original level; the diode again becomes
reverse biased and Cl is free to charge up again.

OUTPUTS
The nice thing about a unijunction oscillator

is that we have two possible waveforms at our
disposal; one approaching a sawtooth at point B
which rises-as the capacitor charges-along

UNIJUNCTION I AUDIO AMPLIFIER
OSCILLATOR AND METER CIRCUIT

\\-1\
IPCC1

500k/2 'ORP121{ 1

---J

bl

TR1
2N2646

e,
50pF
0-47pF
0.047pF

(SEE TEXT)

UNDERSIDE VIEW
OF 2N2646

Fig. 10.4. The circuit of
Fig. 10.3 wired up on the
Demo Deck.

an exponential curve and then falls very rapidly
to zero. While the feedback reaction is taking
place extra current flows through R1 (because
the internal resistance of the unijunction falls)
and we will get very short duration negative
going pulses at point A.

Resistor R2 should always be greater than a
certain value otherwise sufficient emitter/base
current could flow through it to maintain the
unijunction in conduction. On the other hand
it can be as high a value as you like-provided
it does not approach the leakage resistance of
the emitter base junction. Capacitor Cl can be
of almost any value hence it is possible to get
a tremendous range of frequencies with this
very simple circuit by changing the value of
Cl and making R2 variable-above a certain
value.

Fig. 10.3. Practical circuit used to
demonstrate the operation of the
unijunction oscillator. Alteration of
C1 varies the frequency, as does
VR4 or PCC1, whichever is in circuit.
Potentiometer VR1 will also alter the
frequency but this will affect the
amplitude of the output.
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BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
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1/ BUILD AN
OSCILLOSCOPE

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
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2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS
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OVER
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MN £.2S POST
FREE

The I.C. Radio in  1018 can. Supplied
complete with data sheet No. 10 which
contains specification, circuit and details
and prices of components such as ferrite
rods, compression trimmers etc.

I.C. Sockets
Dual in line Or Zig leg 'Owl) II and 16 to

Our Priv. 1p per pin

FDR's r Mo./roisters
a11,11 75p
CZ1 15P
C24 13p
CZ13A 13p
E298 ED/4258 le,
E298 22/06 ran
GL16

1,i;3 11 00 .4,05 15p
053 Cl 32 041026 13p
054 11 46 VA1033 13p

VA1040 10p
041053 10p
VA10555 109
041034 10p

Slider Pots
Smile Dual leg
10K 100 10K
25K 25  25K Be

50K 50  501(
10011 100  1(8)K Knobs

50P 40p

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

tpiwtoe Sp)

10p

No 4

No 5

No 6

Diodes 6 Rectifiers
AA1 1 9 9P
44120 9p
44129 9p
134102 25p
BA115 17p
0413010p
84145 20P
134148 20p
84154 13p
04155 14p

80156 159
84243 56p
0447 10p
0479 9p
0A90 7p
0491 7p
0420010p
BY100 15p
80126 15p
0017715p

130176 El SO
85187 (1 50
80250 23p
84001 Gp
N4002 7p
84003
N4004 BP
N4006 10P
84006 12p
8400715p

FM TUNER
41,441.
nansluo440

von 5 Watt
OPtaboo )o
OUR PRICE Am Grim
IA as

klmr moo aler. decoder se 97
AU for model 6s1 No 11

Resistors
) watt 5% Carbon Film low noise
Hi. Ste be
All (24 values 1p each plus p & p. 7p for up
to 50 Resistors and a further 2p for each
additional 50 Deduct 33)96 for 100 of one
type or 25% tor mixed orders over f 1 in value

1 W 10% Carbon Composition 3p each
2 W 10% Carbon Composition Sp each
2 W 5%W...sound Speech
S W Wire wound 9p each

10W Wire wound 10p each
plus p 6 p 7p tot up to 25 resistors plus 1p
for each additional 25

3 Wall
Audio
Arnpldier

Our Price onc PAMPA.
Li PI

10  i
TS loss 26..
100 itsx 334i.

Our Proc 8.3 OP
Lms avant., d./nun.

MGM
(Al 000

Potentiometers

OtS-
51111 50K1/ 500811
10K11 100(00 19411
75611 250(11 2680
log or lin less switch (IS 18 le lin)
log or lin with switch
dual less switch
dual with switch 10K. I DON P IM
log only
10K log 10K anting less switch

12p
24p
40p

52p
40p

Eliminators

B volt .i 50m4 f 1 50
9 volt 50m4 Cl 50
6 6 volt 5OrnA 12 50
9 9 volt. 50mA 12 50
7; volt for cassette recorders 12 00
6 7) or 9 volt 1300
3 41. 6. 7). 9 12 500mA Onus l 13 99
Car B onverter fully stabilised it
provide 6. 7) or 9 volts 14 99

IP & p 15p on all toted

Presets
Vertical or Horizontal
0 1 watt Sp 0 25 watt 7p
100 1X11 10K11 100(11
250 ? 56 i! 21,1, .1 2401 '1

1M 11
25M t1
5M II

Capacitors
din ceramic

D109 18w Op
022,,F 18v Sp
0470F 12v Sp

ceramic plate
1000pf lOp
2200ci1 18p

low voltage
0 1,.F 30v
0 2209 6v
0 4701 3v
30V
4700p1
10,0000

Ceramic - plats 83V (C333)
1 80 8 2pf
2 2pf 10p1 39pf
3 Opt 1291 4791
3 9pl 1 5pf 56of
4 7pf 18p1 68p1
6 6pf 22p1 82pf
6 8111 27p1 I 00pf
all Sp each

rnyler film 100V
100,p1 2p 01 iif 3p 06809 Op
200091 2p 0209 3p 109 4p
50i1Orif 2p 0409 3p 20F Sp

050F 3p

Sp

SP
Sp

lip
1Sp

120p1
15091
18091
220pf
270p1
3300

polystyrene 160V
lOpf to 10,0000 in multiples of 10,15. 22, 33.
47 a 68 3p each

metallised polynter 250V (C280)
0109 3p 0680F 3;p 4709 Bp
01509 3p 1119 Ap 680F 11p
0220 3p 1509 4p 109 13p
03311F 3p 2209 Sp 1 509 20p
047pF 3p 33p9 6;p 2 201 24p

nntallind polyester 400V (C281 )
0109 4)p 02170F 6p 2209 10p
01509 4;p 06801 6p 13309 14p
0249 4)p 10F 7p 4709 15p
03309 5)p 1509 13p

silvered mica 1% ( Sept) 500V
2 2p1-820pf 1p 4 7n9-5600pf lip
tor -2 2nf Op 6800pf- 01,iF 2f/p
2 7n9--3 6n1 lip
mixed dielectric 600V
011,4 7p 04709 7p 2299 18p
0221iF 7p 0600F Bp 4709 24p
03309 7p 109 Bp 109 339

T
0 electronics

PLEASE ADD
10% VAT

TO ALL ORDERS

NAIL ORDERS Whom no p & p r66,92 A 0.790
7 ',mourn or 70 POI/P6 o on meets

54, Fortis Green Road, London NIO INN
011383 7705

Neat Sinks
1066 14p
TO3 lip
Power
Teti

DIP1012
t.., 51 40111

lip

Yeroboard
I trope -019d PlafR
.

17- 0.15-

28" a I"
28" A lia" 20p
241- x 5" 24p
3%" a 36" 24p
311" L S" 2.7p

17"8214' 67p
17" 8 314" SOP

17" s5"

Slut face Cutter lap
Pin Insertion hurl 47p
terminal Pins I/4p per pew% of 66

16P191 10P
21p17) 12p
21p 181
27p110) 17p
SOp 37p
70P 0211

759

NEW LISTS
ROXES. CHASSIS etc.
TRANSISTORS. I C s, etc

(postage 52)

Aluminium Boxes
hayipie, 9Pd sires

Na.L D Prey pap
171 29- x 514" x lb" 35p Sp

181 4" x 4" x 18" 35p hp

19) 4" s Di" x Ill" 35p lip
1102 4" x514" it I b** 409 hp

II 4" 428"62" 35p Op

12 3" x I" 32p 9p

13 6" x4" x2" 50p 10p

14 7" x 5" a 28" Shp 12p

15 8" 86" x3" 75p lop
11, 10" x 7" x 1" 85p 20p

C107
AC126

ACM
C1211
CI711
ACI37
ACI1171(

C11111

AC INK

AC110

A0140

ADIOS

AD161
A0/62
Air
API 15

Ai116
April
ArI39
EIC1or

EICIM

9C100

Transistors 6 Integrated Circuits
25P

rip
lop
iSp
ISp

rip
The

asp

asp

'Sr
.0p
lap

WO

lip
tap

tip
1.p
Rip

lip
10p

Ian

8041 leo
BOO leo
O C149 lip
BC,' lip
BC/58 lap
BC Sil 11p

8069 13p

EIC263 11p

00111 Up
60131 ifip

BO/31 rip
00131/291P

140p

BOI60 lip
BE /6' rip
Eli / 73 rip
elite rip
13.18, /Op

flr iGf 'SP
Bf 781 rip

rap

13E196 tip

Elf lel 111.

PEW 190

04292 sop

Si 750 Hp
llp

13R133 rip
BS821 no
13S893.9 14p

O U106/02 £1.15

MJE3/10 6111

..04192

O PE,.
4.0103
OCR!

0C36

0C411

OC.16

OC 71

OC 72

Oct.

lip
17p

170

N,
OP
Nan

150

150

Ilp
lip
rap

oar
0C102
01110
0C17.
27(107
IT 8108
Z7 21011

278300

278301
170305
ZI(XLI
116304

Ta341

ZTA500

IT Rear

ET11502

2 7 0543

Z T .01
Zr 8531

21.47

2111706

28105

Ian

a,
291.

229

lip
120

150

120

150

No
No
Pio

a,
isp
Lan

te.
tip
560

25,

lip
120

15,

IN1304 22p

2Nr 111 rip
2611803 we
2611013 a lop
1913033 Plc

/AVM Opp

21/13100 lip
110703 tip
1143708 11.

2113703 iflp
2183106 10p

1193707 IS,
2143708 11p

2663703 lip
2,01,0 116

27131i. lip
203109 99p

}NAG) 15p

250904 17p

2213.05 zip
200806 rep

261S179 lip
81108

/HERS
SERIES

L 003TI LI 50
LOATI st se
L03171 LI SID

10C1308L el 75
0013a lit

MC1550 76.
III01351 61.61

IC1352 61.68

illC40008 490

FC40,0 SI,
ULM SIAS

`1.403D 01.511

-.50100 £1.50

0A7111

018082C

.Marc

aro
mo

LI-

MP

mixed dielectric 1000V
10000 6p 61300p1 9p 1 uF

2700pl 6p 0109 9p 220
3300pl 6p 0220F 9p 471.F
4700p1 13p 04709 12p
Ceramic
12KV d c
I Opt 9p
I5pf OP
2201 OP
68p1 9P
82p1 9P
1000 9P
120pl 9p 470pf 5p
1400 9P "Pf Op1500 9p 5000pf Sp
180pf 9p 1000091 Op

12p
22p
309

HI -K 750V
10000 Op

200091
3000pf
5000pf
10.000441
feed.
through

100091

5p
5p
Op
5p

5p

Coot 6.2g 0.1a
aftiAlAgt

Coo voe
s),),.,4446 ./L;
an

Corn
(Surforo
Socha,

an

Kam
P1L0

Insulored
TERMINALS

lausipookar tat. 4* 19o0
Plug Au011661. Co*, Swbir Solibt OIMenew,

kote, 0160., Blur ma G'.r Carades 12 e al 0.1140
II. Enk, MON-
cam SotAlt

lip

U 10G Sr. 105.

SGP 41, 11:9 51001,1 wane
kfrAltv

ROI ARV MAIN>

DM
Socket
A,. C

an

Spr'
ltIm' 4a. PLUG Strakable too.

10. /Moon lancet:to Grey) to

1 pl.
3 pl.
4 'obi
1.6

25,

25,

12.05
ug

2.q
GGI

SLIDE

OPD1
17p

TOGGLE

SP.si
250 IA

Is,

10000
SPDT.

250V 1 A
260

BKV.d c
200p1 9p
22091 9p
250p1 PP
27091 90
300pf 9p
750V DISC

Mallard 13 Siemens
Electrolytic:

CAP
PP

I

$ 8
10
15

33

33
41
GS

105

150

120
110

aM
470

goo
150D
2100
MOO
OP)

VOLTAGE
4 43 10 10 95 40

so

fp

10»

err

an

an

50

an

11p
rip

317

so

en

OP

Go
10p

12p
lip
21p

1 no
an -

eo so

so

so

Go -
- Go Go
so an 101,
6p lop rep

lap 18p
12p rap tip
lap alp lOp
tip -
a017 130 569

so
so

Gra

617

6p
SP

an
61/

an

roe

18p
610
010

1100

we

CAP

SOD

1250
1000
II0O0

2S00
3200
.00
.00

VOLTAG6
6 19

SOp

100
?Sp filo

rip
Otmaltty Prices on appocalton

40

130
SOP

154- 3

11.6

ino

Ill -Volt Electrolytic:
1. 2. 4. luF 4560 In 321E 45114 20e
160F 4500 IS. 51109 3509 20p
1 80F. ISO V W Illp 32  3209. 1.50 0 VI 2Sp
8 ISO: 450 VW lip 32 32.F. HO 11 IN 43p
11. 1809. 450 VII lip SO SOO, 368 9.1V 35e
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EXPERIMENTAL CIRCUIT
The experiment-shownin Fig. 10.3 will

operate very slowly (several seconds per cycle)
if Cl is made to be 50,,LF and thus it is possible
to monitor the exponential waveform at the
emitter on the lmA meter movement of the
Demo Deck. Alternatively insert a lower value
capacitor (two alternative values are suggested)
and listen to the sound on Demo Deck's loud-
speaker. Fig. 10.4 shows the experimental circuit
with audible and visual monitoring wired up on
the Demo Deck.

Potentiometer VR1 is included to alter the
quiescent potential at the point originally called
A. Start with VR1 set with the wiper nearest
the positive supply rail and then reduce this
voltage by turning the potentiometer down; the

SHOP
TALK
By Mike Kenward

BECAUSE the electronic com-
ponent industry is booming

private constructors are having
difficulty in obtaining some com-
ponents. It sounds stupid but it's
true, the manufacturers have
trouble in keeping up with the
demands of industry and very
often cannot supply the smaller
customer. At the present time a
number of capacitors are difficult
to get and we know some firms
have been quoted delivery times
months away.

Unfortunately there is nothing
that either we or the retailer can
do about this situation other than
be aware of it and try to help
you overcome the problems by
finding alternative components.
So don't always blame the shop -

Everyday Electronics, September

frequenc!, of the oscillator will increase because
the level to which the capacitor has to charge
is being reduced-the amplitude of the signal
will, however, reduce. Adjustment of VR4 will
modify the frequency over a very wide range
without altering the amplitude.

Substitute PCC1 for VR4 and it is possible to
make a light contro_led oscillator-the basis for
an interesting musical instrument if you shade
the cell with your hands! An interesting feature
of the unijunction is that bl can be interchanged
for b2 and the device will still work, but this
will be turning the intrinsic stand off ratio on
its head and the amplitude of signal will be
nothing like as great-try it and see!

Next part: The Hartley Oscillator

keeper-remember that in this
business he is at the bottom of a
very long list when it comes to
supply deliveries from the big
companies.

Personal Receiver
The Personal Receiver is likely

to fall foul of the problems
mentioned above-two of the
capacitors may be difficult to get
(C3 0.1/AF and C4 0.05µF, minia-
ture) to overcome these prob-
lems we have given an alterna-
tive for C3 (0.22/1F) and we
suggest that you use the receiver
without C4 until this can be
purchased. This will result in
some loss of volume as the audio
signal will have to pass through
R5 instead of being decoupled by
C4 but the receiver will work
quite well like this.

A marked and drilled printed
circuit board for the receiver
is available from Valance Elec-
tronics, 2A Canel St., Droglesden,
Manchester. We believe this firm
may also be able to supply the
plastic case used.

Finally, remember that this pro-
ject is fairly small and all the
components used should be
miniature or very small types as
listed in the components box.

Train Controller
It seems strange that this issue

contains two projects which use
integrated circuits, perhaps it's
a sign of the times-no doubt
these devices will be featured
more and more in our projects as

1973
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the months go by. We suggest
that you use a socket for mount-
ing the i c. in the Train Controller
so that this can be soldered in
without fear of damage to the
i.c.

The electrolytic capacitor used
should be a printed circuit type
and the right size component is
available from Electrovalue, 28 St.
Judes Road, Englefield Green,
Egham, Surrey.

It is mentioned in the text that
a metal case should be used as
this forms a heat sink for the
power transistor. Diecast boxes
of the appropriate size are avail-
able and should make excellent
cases for this project. If you
paint the case remember that
darker colours dissipate the heat
better.

Aquarium Thermostat
We had better not praise the

Aquarium Thermostat too much,
someone might notice who wrote
the article! In fact, it is difficult
to say much about it since most
of the components are generally
available. The transformer should
be available from most electrical
shops or Woolworths. The ther-
mistor can be obtained from most
of the larger suppliers, while
the relay is available from G. W.
Smith should other sources fail.

The heater used with the proto-
type was a standard one sold for
aquarium use. Incidentally, too
large a heater (wattage size that
is) will result in a poor constant
temperature.
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Bulb Resistance
I measured the resistance of a

6V, 0.04A bulb and was surprised
to see it was much lower than
expected. To pass 40mA with 6V
applied, it should have a resistance
of i+4 =150 ohm but mine was
round about 80 ohm. Is this a
"rogue" lamp?

No. The tungsten filament in
the bulb has what is called a
"positive temperature coefficient
of resistance". This means that
when it is cold it has a lower resis-
tance than when hot. The current
stated for the bulb is that which
it draws when it has got up to its
working temperature-well over
1,000 degrees Centigrade.

Screening
Could you explain-in simple

terms-how a screened lead pre-
vents hum pick up?

Hum pick up is often caused by
capacitive coupling between a
wire and mains wiring in the same
area. If you surround the wire
in question with a shield (the
screen) capacitive coupling will
be between the mains lead and
this screen. If the latter is con-
nected to ground the potential
of the screen remains constant
and the capacitively induced cur-
rent runs straight to ground.
According to Faraday (his ice
pail experiment) no charge can
be induced on a totally enclosed
body and as the conductor wire

is now totally enclosed by the
screen it will pick up no hum.

Output Stage
In the days of valves we had to

drive loudspeakers with trans-
formers but it seems as though
this is not necessary with transis-
tors. Why is this so?

Valves operated by controlling
quite high voltages at small cur-
rents while loudspeakers - be-
cause of their low coil resistances
need high current at quite low
voltages. If you assume that there
is conservation of power between
input and output of a transformer
it is an excellent device for con-
verting from high voltage swings
at low current to low voltage
swings at high current. This is
why they are used in valve cir-
cuits.

On the other hand transistors
are basically current controllers
and consequently are able to
handle low voltages at reasonable
currents directly and there is no
need to use transformers in most
cases. It is, of course, highly desir-
able to remove transformers from
circuits because they are bulky
and are never perfectly efficient:
they also introduce a degree of
distortion that had to be overcome
with quite complicated circuitry
in the old valve days.

Smoothing
In the old days I used to use

chokes for smoothing but never
see these in modern equipment.
Are they not as good as the
modern approach-which seems
to use a resistor?

The resistor between the two
capacitors in a smoothing circuit
is not as good as the "old
fashioned" choke because it is
inefficient (wastes power) and the
smoothing effect is not so good.

However, these days when we use
transistors in most equipment the
current that is drawn from the
power supply tends to be very
high (compared with that taken
by equivalent valve circuitry) and
to prevent the core of the choke
becoming "saturated" it would be
necessary to have a large amount
of iron. Not only this but the wind-
ings would have to be of stouter
wire to carry the higher current.
Consequently chokes would be
very expensive and far too cum-
bersome in modern systems. One

of the sacrifices in quality we have
to make for the convenience of
modern living?

Wiring Layout
Why is it that some of your

articles say "layout" is important?
Surely a wire is a wire and pro-
vided it goes to the right place-
irrespective of position-then all
is correct.

Layout is not always important
but in some cases it is. More par-
ticularly when the circuit is deal-
ing with high frequencies. All
connecting wire-even if it is
straight-has a small amount of
inductance. This can modify the
tuning of radios and introduce
reactance where it is not wanted.

There is always a degree of
capacitance between a wire and
neighbouring components-it may
only be small but at very high
frequencies this small capacitance
can transmit small a.c. currents.
These currents might cause posi-
tive feedback-making the circuit
oscillate-or negative feedback
which reduces the gain of the sys-
tem. You can also get inductive
coupling.

In a.c. circuits it is good practice
to keep wire lengths as short as
possible and to separate input cir-
cuits from output circuits. Some-
times neat "loomed" wiring makes
matters worse because the bundl-
ing together of the wires makes
the inter -wire capacitive coupling
greater. Generally speaking there
are no problems with simple d.c.
and logic circuits unless they are
operating at very high speeds.

"But dad, the article in here says
it's so simple to strip down that
even a child could do it."
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Ell-PRE-PAK
SUPPLIERS OF SEMI-CONDUCTORS TO

COMPLETE TELEPHONES

a".
/A

\S:4

EX.G.P.O.NORMAL
HOUSEHOLD TYPE

ONLY V.05
POST & PACKING 45p EACH

TELEPHONE DIALS
Standard Post Office type
Guaranteed in working order.

ONLY 27;p
POST g PACKING 16ip

TESTED AND GUARANTEED PAKS

6" 4 ;".:0°N.i1i.4.;;=4.:': 55p
6" 10 NV;I:`,1.hZerId. PO. type SSP
a" 200 55pqua till. counted Or

11 a P

H4 250 SSP
Pa 11 Is,,

H7 40 ,Wyt,r.r.trvd,Rmsters. flamed SSp

1411 2 DCP71 Light ttttt S5pPhoto TrnIstor
HIS 20 uonccim7.11,7:2.,... 55p

"44 20 ;Zi.Tvz.'"*" Di1dr43v 55p
HIS 100

bond
41..red Gold 55p

Unmarked
HIS 30 to,r.rnieArLT.r,a,a,spie.t.or s, NPN SSp
HIS 6 ZCWVIci'IVI411t4s945 SSp
H40 20 r4.1°sk,!:n",.9,t011:,641_, ssP
4441 2 '',e:'77",7,7';',";','; 55p

UNMARKED UNTESTED PACKS

a" ISO 5Sp

841 200 L'17:.74:4!`;',::!'sr:L; SSp
Germ.

aN 100
tr:.'4C)741030?Jhks= 55p

5Sp

55p

aN loo M-9°:71.1.1sa1 min.

Su so 5.41...T:7.'0"CP:1:PIN'
1N706A. 85Y95A. etc

81 SO Gar ma
.Afua".dTlirsisto"

Ha 40

"" 20
HIS 30

55p
150mW Zener Diodes 55p00.7 Man Glass Type
1,nr.:.S..ton Stud Rectoliers. 55p

Ja.,:.a.tms::::nv.t","*". SSP
1416 1E Experantnters. Pak of 55pCircuits. Data

supplied

MIS

1414
20 n1306,7,1:,,,74::ni=^0" SSP
IS :#4°ZrsT,77,'YO'HICH.:'`4"'" SSP

MAKE A REV COUNTER
FOR YOUR CAR
The TACHO BLOCK'. This
encapsulated block will turn any
0-ImA meter into a linear and
accurate rev. counter for any
car with normal cod ig on

i:11  1 0 etelt

v.

vi4

OVER

1,000,000
TRANSISTORS IN STOCK

We hold a very large range of fully ma-ked.
tested and guaranteed transistors, power
transistors, ciodes and rectifiers at very
competitive prices. Please send for free
Catalogue.

600000,SLiscon3>nlamnaarkrpelastiucnttraantietdt-.
Unmarked,

factory clearance. A random
sampling showed these to be of remarkably
nigh quality.
Audio PNP, similar to ZTX500. 2N3702y3.
BCY70 etc.
Audio NPN, similar to ZTX300, 2N3708,9,
BCI07/8/9, BC168/9 etc.
Please state Audio NPN or Audio PNP when
ordering.
ALL AT 500 for [3.30. 1,000 for [5.50, 10.000
for (44 P. A P 11P 1.000

OUR VERY POPULAR 4p TRANSISTORS
TYPE "A PNP Silicon alloy, TO -S can.
TYPE "5" PNP Silicon, plastic encapsulation
TYPE "E" PNP Germanium AF or RF.
TYPE '1" NPN Silicon plastic encapsulation
TYPE '0" NPN silicon similar ZTX 300 range
T YPF PNP silicon similar ZTX 500 range

8
RELAYS FOR

£1VARIOUS TYPES
P & P 271 .10

Our famous PI Pak is still
leading in value for money.

Full of Short Lead Semiconductors 6 De,
Ironic Components. approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP a NPN
and a host of Diodes & Rectifiers mount-
ed on Printed Circuit Panels. Identifica-
tion Chart supplied to give some
information on the Transistors
Please ask for Pak P I Only SSp.
I 1p P 6 Pon this Pak

A CROSS HATCH GENERATOR
FOR £3.85 ! !!

bro"r

YES, a complete 111t of parts includ ne
Pronted Circuit Board. A four position swatch
gives X.harch. Dots. Vertical or Horirortal
lines. Inteuated Circuit design for etSY
construction and reliability. This was a prole"
in the September 1972 edition of Television
This compete kit of parts costs L385,
post paid.

A MUST for Colour T V Alignmelit

ELECTRONIC TRANSISTOR IGNITION
Now an

funk, Ikil eisittictions suppliiid with thisi
outstanding features -

Ttansostor and conventional Swilchabi fly.
burglar proof loch up and automatic elrens
negative anal positive compaland.f. Th, ern
tecl it a ' Slat" feature in . 4

edition 01 ' Elechonfcg Tofu .

nison,ino available 'font A11,I '

recornmend,d by the ETI
Complete kit including p IL p E7 SI
Ready built and tested unit C.3 1112

BI-PRE-PAK LTD
CO. REG. No. 820919

THE WORLD

FREECATALOGUEF

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

100,000
ifliistic Power Transistors in stock, more on war

NOW IN TWO RANGES
Tr es* are 40W and 90W Silicon Plastic Powate
-ransastors of the very latest design. available an
NPN or PNP at the most sh ttttt enely low prices of
il time We have been selling these successfully in
euantaty to all parts of the world and we are proud le
Hr them ender our Tested and Guaranteed terms
hang. I VCE Min 15 HEE Han IS.

I-11 11-25 16-5040 Watt 1211 20p Igo
90 Watt 26il. 2410 11ptest{e2 .40 lilt Min 40

1 12 11 15 Th 50
eig Watt 31p 11p 29p90 Watt "t9 TSIPComplamritaii rntched la. ea, at 3 ainpi
11P *etre per ow. Please state NPN or PNP on
order.

INTEGRATED CIRCUITS
Wo Bieck  large range of I Cs at very competati.
prices ifrom I lo each, These ars all listed in at..
FREE Catalegue, sea coupon below

METRICATION CHARTS now available
I brie fantastically detailed saon calculator
arra.. thoasands of classified references between
metroc and B land LI S A ) measurements of
length. area volume. liquid measure. weights etc
Pocket Sae ISp. Wall Chart HIP -

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pan type at !Sip each) Now new low profile
IS pin type as ISp each !type

BOOKS
W. have a large selection of Reference and
Technical Books in stock.
These are last two of our popular liner
111.P.1 Transistor Equivalents and

Substitutes; dip
This includes many thousands of h
U.S.A.. European and C.V. equivalents
The Dille Radio Valve & Transistor
Data Book 9th Edition: P. A p. 23Ip. 7Sp
Characteristics of 3000 valves and tubes.
4.500 Transistors. Diodes. Rectifiers and
Integrated Circuits.

Send for list, of Publications
N.B. Books are void of VA T.

'RAMP

IN MIMEO IIIII MIMI Ilk
nose se,.e n e the FREt A..PreP41 Cota,or

NAME.

ADDRESS

ALL PRICES INCLUDE Ir. VAT
MINIMUM ORDER 50o. CASH WITH ORDER
PLEASE. Add Ilp pest and packing POI carder

111

OVERSEAS ADD EXTRA FOR POSTAGE

IIII MI 1.11 IIIII=MINI#
DEPT. E, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF

TELEPHONE SOUTHEND (0702) 46344
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YATES ELECTRONICS
(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,

BEDFORD.

RESISTORS
IW Iskra high stability carbon film -very: ow noise -sapless construction.

W Mallard CR25 carbon film -very small body size 7.5 x 2.5mm. 4W 2e.
lectrosil TR5.
Power Values

Range IGO+watts Tolerance available

1 lob7
4.70-2.2M0 E24
3  3M0 -10M0 El2

0.8p
0.11p

2% 100 -IM E24 3.0p

t
10% 10-3.90 E12

El2
0.8p

5e/ 4.70-1W) 0.8p
4 10% 10-101) El2 5.5p

Quantity price applies for any selection. Ignore fractions on total order.

Price
1-99
1.0p
1.0p
3.SP
I Op
1.0p
6p

DEVELOPMENT PACK
0.5 watt 5% Iskra resistors S off each value 4.70 to IMO.
E12 pack 32S resistors a  40. E24 pack 650 resistors 0.70.

POTENTIOMETERS
Carbon track Ski) to 2M0, log or linear (log 3W. lin 4W).
Single, 12p. Dual gang ( ss ), 40p. Single D. P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100. 250, 5000 and decades to 5MQ. Horizontal or vertical P.0
mounting (0.1 matrix).
Sub -miniature 0. 1W, Sp each. Miniature 0.25W, 6p each.

TRANSISTORS
AC107 15p AF124 22p BD I 31 75p 0C26 4Sp 2N3702 lip VEROBOARD
ACI26 11p AFI25 20p BD I 32 73p 0C28 SOp 2N3703 lip 0.1 0 -15

ACI28 1 1p AF127 20p BF115 151) 0C42 12p 2N3705 12p
x 31

2 x5 249
12p liplipACI27 lip AF I 26 10p BC/133 73p 0C35 Sop 2N3704 13p

ACI31 12p AF I 39 31p BF I 73 10p 0C44 lip 2N3706 I 1 p 3 x34 14p 2Ip
ACI32 12p AF1713 312p BF I 77 lip 0C45 12p 2N3707 lip 33 x 5 lip 18p
ACI76 11p AF180 40p BF178 np 0070 11p 2N3708 10p 17x2} 73p 57p
ACI87 11p 1 AFI81 40p BFI79 np 0071 11p 2N3709 Hp 17 x 31 100p 79p
ACI88 11p BC107 9p BF 180 rip 0072 1 1p 2N3710 1 1 p 17 x 5 (Plain) - 111p

ADI40 30p , BC108 9p BFI81 32p OCIII 11p 2N3711 I 1p 17 x 31 (plain) - 60p
A DI49 43p ' BC! 09 9p BFI94 ISp 00120 12p 2N4062 12p 17 x 24 (plain) - 419
ADI61 33p 1 BCI47 13p BFI95 15p 2N2904 lop 40360 35p al 5 (plain) - Ilts
A0I62 369 BC148 13p BF197 15p 2N2926R 9p 40361 33p 2 x 31 (plain) - I I p
AFI 14 20p BC I49 13p BF200 31p 2N29260 11p 40362 Op Pin i ion tool Slp 51p
AFI 15 20p BCI57 14p BFYSO 20p 2N2926Y 9p 40408 40P Spot face cutter 42p 41p
AFI 16 20p BCI58 14p BFY51 20p 2N2926G 10p ZTX302 lip Pkt. 50 pins 20p 20p
AF I 17 20p I BCI59 14p BFY52 20p 2N3054 Sip ZTX500 lip
AFI 17 38p BC187 lip BUI05 113p 2N3055 609 Z13002 109

C.W.O. PLEASE. POST AND PACKING.
PLEASE ADD 10p TO ORDERS UNDER II.

Catalogue which contains data sheets for most of the
components listed will be sent free on request
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

Please add 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.0010F. 0.0015AF. 0 0022AF. 0 0033AF. 0 0047AF, 24p. 0 0068AF. 0'01µF.
0.015µF. 0.022µF, 0.033µF. 3p. 0 .047µF. 0' 068AF, 0 IAF. 4p. 0 15AF. 6p. 0.22µF, 7gOr
0.33µF, 1 1p. 0 47µF, 13p.
160V: 0 01AF, 0.015AF. 0022µF, 0033µF, 0 047µF, 0068µF, 3p. 0. 1µF 34p. 0. ISAF
44p. 0 22µF.

POLYESTER
6. 0.47uF. 749. 0 68AF. I 1p. 1 OAF. 13p.

MULLARD CAPACITORS C190 SERIES
250V P.C. mounting: 0 OlisF, 0.015µF. 0 022ssF, 3p. 0 033AF, 0.047AF. 0.06SAF
34p. 0. IAF. 4p. 0 15AF, 0 .2.7.AF. Sp. 0.33AF. 64p. 0 47AF, Itip. 0 68µF, 1 1p. 1. OAF. 13p
I .5AF. 20p. 2.2.AF. 24p.

MYLAR FILM CAPACITORS 100V. CERAMIC DISC CAPACITORS
0.001µF, 0002µF. 0-005AF, 001AF. 002AF 100pF to 10,000pF. 2p each.
2fp. 004AF. 005µF, 0068µF, 0.10F. 31p.

ELECTROLYTIC CAPACITORS-MULLARD 0156'7 RANGE
REPLACES C426, C487 RANGES
(uF/V) 10;63. 1.5/63. 2.2/63, 3.3/63. 47/63, 68'40, 10 25, 10/63, 15/16, 15140.
15/63, 22'10. 22/25, 22/63. 33/6.3. 33140, 47/4, 47/10, 47i25, 47/40, 47/63, 68/6.3.
68/16, 100 4, 100/10. 100125. 10040. 150 6 3, 150/16, 150'25. 220'4, 220110. 220/16.
3304, 330/10, 470'6 3, Sp each. 68'63, 150140. 22025, 330/16, 470/10, 680/63.
10004 9p. 100'63. 150163, 220/40, 470.25, 680116. 1000/10. 1500'6.3 11p. 220'63.
47040, 680 25, 1000'16, 1500/10, 22006.3, ISp. 330,63, 680 40. 1000,25, 1500/16,
2200 10, 33006.3, 4700 4, lip.
SOLID TANTALUM
0 luF 35V
0 .22uF 35V
0 470 35V
I.00 35V

BEAD CAPACITORS
2 2uF 35V
4  70 35V
6' BuF 2SV
10uF 25V

220F I6V
33siF I OV
47uF 6.3V

100uF 3V

11p

ZENER DIODES I WIRE WOUND POTS 3W, 10, 25,
400mW 5% 3  3V to 30V. 12p. 150 0 and decades to 100k 0, 35p.

DIODES
RECTIFIER
BY127
BZY10
B ZY13
1N4001
1N4004
1 N4007

1250V
800V
200V

SOV
400V

1000V

IA
6A
6A
IA
IA
IA

11p
15p
10p
7p
Sp

119

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BAI 14

7p
Sp
Sp

59
Bp

B RUSHED ALUMINIUM PANELS
12in x 6in-2.5p; 12in x 2}in - 10p; 9in x lin-7p.

SLIDER POTENTIOMETERS
B6mrn x 9mm x 16min, length of track 59mrn.
SINGLE 10K, 25K. 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 11p.
FRONT PANEL 6Sp
IS Gauge panel 12' x 4' with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

THERMISTORS
VA 1055S ISp
VA1066S ISp
VA1077 ISp
R53 11.35

THYRISTORS
2N5060 50V 0 -BA
309, 2N5064 200V
0 BA 47p, CRSI 40
400V IA 2SO. 106F
SOV 4A 409, 1060
400V 4A 55p

JACK PLUGS AND SOCKETS
Standard screened lip 2 5min insulated
Standard insulated Ilp 3.5mm insulated
Stereo screened 359 3.5rnrn screened
Standard socket ISp 2.5rnrn socket
Stereo socket ISp 3 .5rnm socket
D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, S pin 180e, 5 pin 2406. 6 pin
Plug lip. Socket Up.
4 way screened cable 15p/rnetre
6 way screened cable 22p metre

Sp
Sp

Illp
Sp
ap

BATTERY ELIMINATOR II.S0
9V mains power supply. Same site as PP9 battery

LARGE (CAN) ELECTROLYTICS
1600µF 64V 74p
2500AF 40V 74p
2500AF 50V Sip
2500s.F 64V SOp
21300AF 100V 12 60

3200µF
4500µF
4500oF
50000

I6V 30p
I 6V SCIp
25V II -611
SOV L1.10

HIGH VOLTAGE TUBULAR CAPACITORS -4000 VOLT
0 010F 10p 0 0471sF 13p 0 22mF
0 0220 12p 0 lisF 16p 0 47µF

POLYSTYRENE CAPACITORS 160V 14%
I OpF to 1,000pF E12 Series Values 4p each.

20p
22p

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI 0.00
The GDI is the World's first semiconductor that can convert a concentration of gm
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizinz or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol. North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
Detector GDI, Ll. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector L5-20. 12 or 24V battery operated audible
alarm 17.30. As above for PP9 battery, 66.40.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

GET BETTER All:ROUND,.
PERFORMANCE .1,
WITH DEXTER man. ways -

CAPACITOR DISD{ARGE IGNMO

The Dexter
Capacitor

Discharge Ignition
Unit can improve

Performance in

* EASIER ING
* REDUCED FUEL

x 0.-. C ONSUM PTIONH*IGEHTETE R

ACCELERATION * R

1,Mr TOP DEED * EXTENDED LIFEI' , FOR AND PLUGS
---..... ,  .-- * NO MORE CONTACTBREAKER POINTX lb, % II - URN * IMPROVED COMBUSTION *

Thu Deal., 0.scharga Igno.on Unn .a I ully suPpnassed
to tarlaynt ratho .nnarlrenc It can Oa Wad soly and amply
to you, Ca, and Costa Only (980 Pius 250 pose end passing
12 Volt nog. earth only. Fully guaranteed for 12 months

DEXTER & CO. 5 Diver House
19 King Street. Chester CHI 2AH Tel 0244.25883

PARKERS SHEET

METAL FOLDING
MACHINES

HEAVY VICE
MODELS

With Bevelled Former Bars de
No. I. Capacity 18 gauge mild steel . 36in. wide 117 00 carr. 50p
No. 2. Capacity 18 gauge mild steel r 24in. wide L12-00 carr. 38p
No. 3. Capacity 16 gauge mild steel lain. wide ... 1E12.00 carr. 38p
Also new bench models. Capacities 36in. x 18 gauge (-WOO 24 in. x 16
gauge (32.00. Carriage 7Sp. Add 10% VAT to total price of machine
carriage.
End folding attachments for radio chassis. Trsy and Box making for 36in.
model. 270 per ft. Other models 174 p. The two smaller models will form
flanges. As supplied to G menc Departments. Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works,
Upper George St.. Hecitmondwlkia, Yorks. MeckmondwIlo
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By GEORGE HYLTON

"In published circuits a volume control is sometimes connected
as in Fig. la, with the input to the slider, and sometimes as in
Fig. lb, with the output from the slider. Which method of
connection is correct?"

The short answer is: when the
output from the volume control
is connected to a low impedance
load, use Fig. la. For high
impedance load, use Fig. lb.

The essential point is that a
volume control doesn't exist in
isolation. The way it works in a
practical circuit depends on what
comes before it and what goes
after it. Disregard this simple
fact and you may end up with
a control which has no effect as
it is turned until the slider is
very nearly at the end of the
track, whereupon the volume sud-
denly changes from minimum
to maximum. What's known to
the trade as a "fierce" control.

ENDS AND MEANS
The circuit of Fig. 2a is a case

in point. With the slider at the
start (s) of the track, the signal
(here 1 volt from a source of 100
ohms) is shorted, so the output
is zero-the output in this case
being the voltage which appears
across the 1 megohm load resis-
tance. With the slider at the
finish (f) of the track, the signal
source is connected to the total
resistance of the track (100
kilohms) in parallel with the load
(1< megohm), i.e. about 90
kilohms.

When current flows, only a
small amount of the 1 volt signal
is lost in the signal -source's own
internal impedance of 100 ohms
(it might be a 100 ohm micro -

IN

OUT

phone, for instance) and prac-
tically the whole 1 volt appears
across the load RL. In a word,
volume is maximum.

So the volume is zero with the
slider at s and maximum with
the slider at f. This is alright if
you only want to operate your
equipment at maximum volume,
but not for intermediate settings.

CALCULATE
First, calculate, or at any rate

get a rough idea of the current
through the load when the slider
is at f. As we saw, the voltage
across the load is almost 1 volt,
so 1 micramp flows. Now move
the slider back to the bottom (s)
of the track and then adjust it
so that there's just 1 kilohm
between slider and earth. What
current flows?

Well, obviously the current
from the source divides at the
slider, part flowing up and
through the load and part down
to earth. But since there's nearly
1100 kilohm in the upper path
(1 megohm plus 100 kilohm) and
only 1K in the lower, we can
safely say that the lower path
has the controlling effect and
forget about the upper.

For practical purposes, the
signal "sees" a load of its own
100 ohms plus the 1 kilohm
between slider and earth: in
other words, the total resistance
is 1100 ohms, which with 1 volt
gives a current of 0.9 milliamps

(using ohm's law I=V/R). This
0.9 milliamps flows through the
1 kilohm, setting up a voltage
drop of 0.9 volt between slider
and earth.

LOAD VOLTAGE
Now we come to the important

point of the voltage across the
load. The 0.9 volt at the slider
drives a small current up through
the track and then on through
the 1 megohm load and back to
earth. The resistance in this loop
is 1.1 megohm, near enough, so
the current is 0.9/1100000=0-8
microamps approx. Now, 0.8
microamp in 1 megohm produces
a voltage of 0.8 volt, so, with the
slider at the 1 kilohm point, the
output is 0.8 volt. This, you'll
note, is only 20 per cent less than
the maximum output of 1 volt,
and in terms of audibility is just
perceptible.

So in moving the slider up to
the 1 kilohm position we've
changed the volume from zero
to just below maximum. With
a logarithmic law 100 kilohm
volume control the 1 kilohm
change calls for a rotation of
about 10 per cent. The other 90
per cent produces hardly any
further increase in volume.

The correct arrangement is as
in Fig. 2b. But it's not universally
correct. If you have a high im-
pedance signal source Fig. 2c
feeding a low impedance load,
then this will now give a fierce
control and the correct arrange.
ment is as shown in Fig. 2d.
These second two circuits are a
complete reversal, in terms of
fierceness or gentleness, of the
first two, even though the volume
control is 100 kilohm in every
case.

A final tip. If, as sometimes
happens, you are stuck with a
particular value of volume con-
trol, then the best compromise
is to use whichever of the two
connections produces the least
variation in the input signal
current drawn as the control is
turned from minimum to maxi-
mum volume.

. a (b) (a) ,b) k') 7 (d)

Fig. 1. Two common ways of
connecting a volume control. Fig. 2. Fierce (a and c) and gentle (b and d) volume controls.
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TO USE TAE

r;JSTCOi1-

Re -acie'rs Letters
Simplified

Would it be possible to give
'He a brief description of the
Demo Deck as I unfortunately
missed that particular issue. I am
now taking EE regularly, and I
find it more suitable at my age
(I am 75 yrs old), having started
back in the old cat whisker days.
I find the other publications a bit
too complicated but interesting,
what with all this hifi etc., which
is a vast improvement on the old
methods of valves and corner
wall baffles etc. The explanations
in EE are also much plainer, this
must quit the younger people

Readers' Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

also. making it easier to grasp.
The gadgets for the home are
a great attraction for experiment-
ing with, and your simple circuits
require less time to make. Hoping
you will carry on providing even
more simplified versions.

E. Skidmore
Birmingham.

The Demo Deck will no longer
feature in our pages. It has been
used since December '71 and can
still be used by readers for experi-
menting. The new beginners
series Teach -In '74 will not be
based on the Demo Deck.

I find etching p.c. (printed circuit) boards takes a long
time, to speed up the process all that is needed are two
match sticks. Make up the etchant in the usual way, but
before putting the p.c. board in the etchant dish, put the
two match sticks in, parallel but some distance apart. The
board rests on the match sticks keeping it away from the
bottom of the dish.

The dish can now and again be rocked gently to and
fro, all the dissolved particles of copper fall to the bottom
of the dish and fresh etchent can start to dissolve the rest
of the copper away.

J. Majchrowski.
Ayr.
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Radio Amateurs
I write to ask that a brief item

be inserted in EVERYDAY ELEC-
TRONICS re. the amateur radio
course run by the Northumber-
land County Education Dept., at
Gosforth, very near to Newcastle
upon Tyne.

The course to prepare students
for the R.A.E. (Radio Amateurs
Examination) in May/June 1974
will be run at the Grammar
School, Gosforth, Northumber-
land, commencing in September
1973.

Held on Tuesday/Wednesday
of each week from 7 pm to 9 pm.
candidates may sit the R.A.E. at
the School.

Enquiries should be addressed
to the Principle, Gosforth
Grammar School, Northumber-
land, who will forward a pros-
pectus. Or further information
can be had by telephoning Gos-
forth 851000.

I take the class and your co-
operation in this matter would
be appreciated.

D. R. Loveday.
Newcastle upon Tyne.

Having made numerous projects I always find that the
front panel or fascia presents a problem with respect to
labelling. Engraving and "silk screen printing" being very
expensive for the home builder and Dymo labels not
giving a suitable appearance. I think the method I have
adopted might be of interest to many other readers.

The process is as follows:
1. Drill all holes and slots in the required positions.
2. Spray the panel the desired colour using an aerosol

spray.
3. Add the lettering using Letraset or Magic Letters,

these need no more than placing on the panel and
rubbing with a ball point pen to transfer each letter to
the panel. A sheet of graph paper suitably placed and
tacked in position lightly with sellotape, helps in keeping
letters in alignment.

4. When satisfied that all is correct, a sheet of clear self
adhesive film (available at W. H. Smiths) is rolled onto
the panel starting at one end and making sure no air
bubbles are left. If, accidentally an air pocket is made
do not attempt to pull the film off but carefully pierce
the bubble with a pin and roll again from the edges of
the bubble towards the pin hole. The edges of the film
should be left large enough so that they can be turned
over and stuck to the reverse side of the panel so that
with use the edges will not curl.
The finished panel viewed from a foot or so cannot easily

be distinguished from a panel which has been silk screen
printed. The surface is easily cleaned with a damp cloth
and gives projects the professional finish.

A. Evans,
Portsmouth.

Everyday Electronics, September 1973



MAIL ORDERS: Some items have a postage and handling charge shown ch4R14ND 'Reso irD
against this. Where p.& p. is not shown the chargers 1.3p for any selection.

P.
When both el I

d

ordTe.rie.dphthoenechnia_r5g9e2.4s411239 plus any p. & p.

DEPTFORD DROADWAY, LONDON. $1840M40Mcharge shown. (OvalisgeoaosessitaZ.

ALL PRICES SHOWN INCLUDE V.A.T.
SWITCHES
Standard toggle witches: SW20-
S P S T., 20p; SWII-D.P.D 7..153p.
Miniature toggle switches: SWIS-
S P S.7.. Slp; SW19-D.P.O.7.. 64p.
Slid., switches: SW3-D.P.D.T., 151p.
Miniature push button: SW1-5.P
140.
Foot op d witch: SW12-
S P.S.7., 46p.
Door switch: SW14-S.P. Press for off.
lflp.
Wafer switches (rotary) --261p each.
SW4--1 pole. 12 way.
SW5-2 pole. 6 way.
SW6-3 pole. 4 way.
SW7-4 pole. 2 way.
SW8-4 pole, 3 way.

GROOV-KLEEN
de luxe model 42. 11.13.

car
CRYSTAL MICROPHONE

A very neat, sen-
sitive microphone
for hand or table
use. Complete
with lead and 3 5
mm plug. LI 00.

MAINS ISOLATING
TRANSFORMERS
Is your bench safe?
Brand new, Hinchley, 200W,
fully shrouded. Pri. 240V:
Sec. tapped 210-240V. At a
fraction of the maker's price.
13 SO plus 72p p i p.

LAMP FLASHERS
240V
Connect in series with lamp
supply to flash approx. once
per second.

Type 8 100W
44p.
Type C 500W
II 36.

EA 1000 BARGAIN
This popular 3W amplifier
complete with comprehen-
sive data book showing
circuits for mono..
tone controls,
power supply,
*IC. Our price
only /2 35, plus
13p P. & P.

10 WATT AMPLIFIER module
Input: 3OmV into
104 O for IOW.
40 - 16,000 Hz.
Output: 3--160
Power Supply I2V
14.70 plus 24p
P. & P.

DYNAMIC MICROPHONE
UD 13OHL
This sensitive. quality microphone is
uni-directional and is complete with
mute switch and 20 feet of cable and
plug. 100-12.000Hz. Dual impedance
600 0 and 50k 0

/6.40, plus 24p P. 6 P.

MINIATURE
SPEAKERS
23in. en All
2fin. CI 0 7Ip each.
21in 80fJ

TAPE ERASER
whole reel of

tape in seconds 240V
a.c. Full instructions
1210, plus 22p P. & P

SCREENED CABLES
Single for macs, audio leads, etc. 53p yd.
Twin. as above, common screen 10p yd.
Stereo, two cores, individually screened I
Four core with common screen 23p yd.
Four core, individually se eeeee d 30p yd.
Coiled screened leads, 20 feet long 1105

PLUGS
Car aerial
Co-aaial

ILI:
D.I.N. 2 pin (speaker) lip
D.I.N. 3 pin ISp
D.I.N. 4 pin
D.I.N. 5 pin. 11)0 14 p
D.I.N. 5 pin. 240 16 p

16 pD.I.N. 6 pin
lack. 2i mm unscreened 1

Jack, 21 mm screened 1 1p
lack, limns unscreened Ilp
lack, 33rnrn screened I p
lack. kin unscreened I p
lack, *in screened 1.1p
Jack 2.1p
lack . d Up
Phono, plastic top Sop
Phone, plated metal 13p
Wander, red or black 3110
Banana 4mm, red or black 6iss

LINE SOCKETS
Car eerie!
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. S pin, 140
D.I.N. 5 pin, 240
lack, 31rnrn
lack, 3m screened
lack, stereo, screened
Phono, plated metal

ISfp
Illp

16 p
17 p
17 p
17 p
16 p

PLASTIC
BOXES

for constructiona'
projects. White.
with lid and screws.
B PI 41ins 3ins
lains-37p.
S P2 Ens 4..
21.ns-37p.

CATALOGUE

15p
POST FREE

IP rd

ach.

SOCKETS
Car aerial
Co -axial, surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. S pin, 160'
D.I.N. S pin. 240"
Jack, 2fmm
lack, If mm
lack, *in unswitched
Jack, lin sWitched
Jack, o. switched
Phono, single
Phono, 2 on a strip
Phono, 3 on a strip
Phono, 4 on a strip

IS p Banana 4mm red, or black 6 p

Wander, single, red or black
Wander, twin strip 7 p37p

90
90

lOp
I 1p
0p

10to
10p
1 1p
I 1p

IS p

Stn7p

I 1p

PANEL NEON INDICATORS
240V
NI -Round, 9mm diameter. 33p.
NI -Round, 16mm diameter, 24fp.
NI -Oblong. 31 7mrn. 31p.

CASSETTE ACCESSORIES
Head cleaning tape, in library case,
54p.
Cassette rack with teak ends, holds 10
cassettes in library cases. Tlp, plus 12p
P. & P.

CONNECTING WIRE PACK
Contains 30 re" t of stranded
colours per pack. Ilp.

S

RESISTORS
Carbon film
All 5%, higr-stability. 012 values.
3W, 1p; 1W, 14p; 1W, 41p; 2W, 4141s.
Wire -wound
SW, I Iss: IOW, 13p.

CONSOLE CASES
In plain aluminium, ideal for mixers,
instruments, etc.
Type W. A B CD Price P.P.

in in in in
GB20 9

in
3} 2 3 11.56 33p

G421 10 9 31 2 3 11.74 33p
G422 12 9 34 2 3 11.1110 33p

TRANSFORMERS

Id I

e nTh
I A I

VEROBOARD
all with 0-250 Volt primaries.
Mini
MM6 fiV, SOOmA + 6V, 500mA.
MMI2 I2V. 150mA + 12V, 250mA.
MM20 20V, 150mA + 20V, 150mA.
LI42, plus 14p P. & P
L.T.
LTI 6 3V, 1 5V -111p, p'us 20o P. & P.
LT2 6.3V, 3A -96p, plus 21p P. & P.
LT3 I2V, I SA -06p, pl. 281, P. i P
LT4 I2V, 3A-LI 45, plus 33p P. & P
LTS 9-0-9V, 0 SA -1131p, plus 23p P. & P
LT6 12-0-12V, 1A-11.04.plus 29p P. & P.
Multi -tapped
M730/2 0 -12 -1S -20.24-30V, 2A -U IS.
plus 33p P. & P.
M760/ I 0-5-20-30-40-60V. IA --11.3 I ,

less 33 P & PD p P. .

M760/2 0 -S -20-30-40-60V. 2A -L315. 
plus 37p P. & P. CONTROLS
Ch Log. or Lin.
C7/01 IA -11.16, plus alp P. i P.
C7/02 2A-II.43, plus lip P. & P.
CT/034A-L1.76, plus lip P. i P.
Secondaries 0-5-11-17V

r Matching 3-S-160
Example: 16 0 speaker to II O empl
60 amplifier to 30 speaker, etc.*
plus 22p P. i P.

CAR -CASSETTE VOLTAGE
STABILISERS
PU12. for Philips and similar cassette
recorders. Gives 7+V stabilised output
when connected
to I2V + or- E
car circuit. Fitted
with S pin, 240'
plug, L3.55 plus
169 P. & P.
PU12.6, as above,
but for 6V record-
ers. Fitted with
coaxial power
connector. L3.55.
plus 16p P. & P.

MAINS POWER SUPPLY
P/75 for Philips and
similar cassette recorders.
Input 240V a.c.; output
74V d.c. Fitted with
5 pin, 240 plug, L1.15,
plus 16p P. & P.

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price
G47. Sein 2f in I 3 in 41p
GB/P /in kin Ifin 41p
G139. 4in 2f in 1 in 42p
GBIO 53in fin I in Hp
GBI I Sin 23in 2in 42p
GBI2 Iin 2m lin 369
GBI3 6in kin 2in 57p
G814 Tin Sin 21in tlfp
GBIS Sin bin Iin
GBI6 10in 7in Sin 11.00

Size
2 in :tin
2 in
3 in firi
3 an !in
I in in
Ilin ; in
Spot face cutter -44p
Pins, eitner size, pack of 36-lIp
E dge
24 way 01-37fp
24 way, 0.15-37fp

BONCED ACRYLIC FIBRE

P. & P.
16p
16p
14p
19p
14p
15p
20p
2Ip
29p
19p

 These sizes fit
standard

veroboards

MINIATURE
ELECTROLYTICS

I OAF 63V
1.5AF 63V
2 2ssE 63V
3 IssE 63V
47µF 63V
6 SAE 40V
&SAE 63V
10AF ISV
lOssE 63V
ISAF I6V
ISO 40V
150 63V
220E IOV
22ssE 25V
22ssE 63V
330 6 3V
33AF 16V
33µF 40V
47pF 4V
47µF IOV
47AF 25V
47µF 40V
47AF 63V
611AF 6 IV
611AF 16V
6AF 63V

1000 4V
100AF IOV
10130 ISV
100µE 40V
100AF 63V
ISOµF 6.3V
1500 16V

7p
7p
7p
7p
7p
7p
7p
7p

7cop

7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
Sp
7p
7p

13p
7p
7p
7p
Sp

15p
7p
7p

150µF 25V
150uF 40V
I 50µF 63V
220µF 4V
220µF 10S/
2201,..F 16V
2200F 25V
220AF 40V
220AF 63V
3300 4V
330AF 10y
330AF I6V
330AF 63V
470AF 6 3V
4700 IOV
470AF 25V
470AF 40V
61110AF 6 3V
640ssE 16V
611100F 25V
611110ssE 40V

I 000ss F 4V
1000AF IOV
1000ssE I6V
1000ssE 15V
SOOµF 6 3V
5013µF 10V

1500AF I6V
2200AF 6 3V
2200ssE 10V
3300AF 6 )V
471113µF 4V

Aar.

01
Matrix

254p

nip
31p
sip

L1.14

0 15
Matrix

IS p
111 p
IS p
35p
66p
f4p

B.A.F.radding. 18in widc lin thick. The ideal
limn8 far speaker enclosures, 33p per yard.
P. i P. yd 14p; each extra yard 4p.

Single, less switch, ISp
Single, D.P. switch. 269
Tandem less switch, 44p
Sk O. I Ox 0.25k 0.504 0,100k 0, 250k O. 500k
IMO, 2.10.

B ATTERY ELIMINATORS
suitable for user radios and similar light
current equipment. Input 240V a.c.- - Output' PP6--6V d.c.; PP9-9V d.c.
Price L1.65, plus 15p P. & P.

RESISTOR BARGAIN PACK
._ of 100 3W resistors. Tolerance 5% or better,
.7 E24 values. Good assortment; our selection,
'41 only 50P.15p

;: MAGNETIC COUNTERS
Sp Brand new, neat. 44 volt,

13p 5 digit coo mgrs. 66p.
15p

UP
:P
12: CASSETTE MICROPHONE
26P Low impedance dynamic with remote
co*69 control switch. Fitted 2f mm and 331nrn

15p
I3P , plugs. L.134. plus 15P P. i P.
219Ilp ELECTROLYTICS
15p 1µF 450V llp 1000AF SOV 44p
21p 2µF 450V 11p 2000ssF ISV 43p
160 4AF 350V 2000AF SOV Sip

ssp 450V 1111 p 2500µF 25V 50p
15p I (us 450V 2500µF 50V 66p
21p 250 25V 7lis 3000µF 25V Sup
26p 25µ32FF

450V
SOV I0p1p S000µF 25V 669

15p o. 3 5000uF SOV 11.21
129 SOssF 50V lip B-$ F 4513V 209

100µF SOV 129 11.-16uF 450V Up
21p 250AF 25V 15its 16-16AF 4SOV 30p
2.69 250µF SOV Ifp 16-32µF 450V Ofp
269 50001F 25V 20p 32-32s.F 4SOV 54p
1119 500p F

1000AF
SO25V V 274 50-50AF 350V 41p

IS.
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED
WE SUPPLY NEARLY ALL THE COMPON NTS FOR ROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS
20301
20302
20303
20306
2(1309
203458
20371
20374
2N174
204404
204456
9514566
2N4576
2N491
2N696
204697
204698
2N699
2N706
2N7066
36708
204709
204711
2N718
2047184
204720
204721
204914
204916
2N916
2N929
204930
2041060
2041091
2041131
201132
201302
261303
2041304
2N1305
2041306
2N1307
2511306
2041309
2041483
2N1007
201613
2N1631
IN1637
201638
2N1701
201702
2N1721
2041893
2042102
2N2147
2042148
262192
2621926
2042193
2N21936
2N2194
25121946
2042195
2N21966
2N2218A
2N2219
2N22196
2N2220
2N2221
2N2221A
2142222
2042222A
262368
2042369
2042.3690
2042646
2N2647
2042711
2N2712
202713
2N2714
2N2904
2N29046
2N2905
2N2906 A
2042906
2N29066
202907
2N29076
2N29'23
2042924
2142925
2142926

Green
Yellow
Orange

2N3013
2513054
2043054
2N3055
2N3380
2N3391
2N3391A
2N3322
2N3393
2N3394
2N3402
2N3403
2513404

15 2N3405 037
1S 2043414
25 . 2743415
30 2743416
30 2743417
25 , 2513570
16 2743571
15 2743572
40 2513702
48 2N3703
75 2143704
75 2743705
80 2043706
23 ! 2743707
14 2743704
15 2743709
26 2513710
29 2513711
10 2043712
12 2043713
18 2143714
38 2043716
80 '2N3716
21 12143773
30 2743779
60 2743790
64 2043794
22 2043791
17 1 2743792
80 12143794
14 20431119 327
14 2N3820 47
23 2743823
24 2043824
20 2043826
20 2143654
16 1N3054A
16 2513655
20 2N3855A
20 2043856
22 21430564
22 2742.50
25 5

25
90 .2N3x591
24 2513860
20 2043800
85 2N3077
86 2N3/1776
85 2043900
10 ' 25139006 21
15 7513901 32
22 2143103
34 21431104
30 2743995
70 2513906
94 2144036
40 25:4037
40 2044058
40 21:4059
61 2044060
27 2044061
30 2044962
87

! 2044302
18 2N4303 47
30 2074916 297
57 12744917 17
61 50
20 2144919 63
20 2744920 71
33 2044921 50
81 2744979 55
41 2N4923 60
11 2515172 OS
60 205174 22
17 2515175 26
50 25:5176 32
20 12N5245
12 2N5I90 tt
12 2515191 96
17 2045192 24
17 2745193 01
28 2045194 10
25 2045I95 46
33 2045245 35
S5 2045457 36
24 210458 33
80 2745459 33
32 314128 63
39 304138 65
12 3N139 42
12 304140 92
15 374141 81

304142 58
12 314143 75
10 (74152 92
10 3Nl53 81
81 3N154 '84
60 37415/1 17
60 351187 55
SO 304200 49
20 374201 05
20 40050 78
22 40251 81
13 40309 30
12 40310 50
17 40313 -92

-18 40316 .80
-19 49918 .96
-24 40360 -411

10
10
15
21
25
12
97
11
10
14
10
09
18
07
09
12
00
95
08
15
23
30
00

41

06
06
20
10

97
76
23

1:
16
16

16
16
16
10
16

1:
70
26
10
20

82
17
21
22
46

40
10

09

11
11

40361 043
40362 046
40303 0 61
40389 0 46
40394 0 56
40395 0 65
40406 0 44
40407 0 33
40408 0 50
40409 0 52
404)0 063
40411 200
40414 3 55
40467 4 069
40468A 0 44
40600 0 89
40001 067
40602 0 46
40603 0 58
40004 0 56

4417:1.4 111(0)

Acso7 0 35
AC113 0 16
AC115 0 16
AC117 0 20
AC121 019
AC126 025
AC127 0 90
AC1211 0 PO
AC141K 030
AC142K 025
AC151V 0 14
AC152V 017
AC153 0 22
AC1531( 035
AC154 020
AC176 018
ACIO7K 020
ACIARK 026
ACY17 0 35
AMR 024
ACTIn 027
ArY20 022
4CV21 0 26
ACV .. .. 016
ACY28 0 20
ACY30 049
ACV39 065
ACY40 0 17
ACY41 017
ACY44 0 31
ADI36V 096
AD140 0.55
AD142 050
AD143 046
AD149V 066
AD150 063
AD161 0 45
AD162 045
AD161 PR
AD162 f 105
AF109R 0 40
AP114 025
61,115 0 24
AF116 025
AF117 050
AF116 050
AFI21 0 22
AF124 024
AF125 020
AF126 019
AF127 020
AF139 0.38
AF170 025
AF172 026
AP178 055
AF179 065
AP180 050
AP196 040
AF200 045
A F239 041
A F240 0.72
A F279 054
AF280 054
A FY42 074
692.11 0.56
ALIN 0.75
AL103 070
ARY26 030
ASY27 036
ASY26 028
ARY29 036
AS,(50 030
661,55 035
411103 125
BC107 010
BC106 010
100109 010
BC113 0.18
BC114 012
/10115 015
BC116 015
BC116A 018
110117 0 21
11C118 011
BC119 0 27
BC121 023
100125 015
RC126 0-20
BC1311 030
BC134 011

BC135 011 RF117
130136 015 BF119
BC137 0 15 111,121
BC138 0 24 59123
BC140 0 34 BF125
BC141 039 RF152
BC142 024 10F153
BC143 0 21 RF154
100144 024 RF158
RC145 021 RF159
RC147 012 BF160
BC148 012 BF161
BC149 012 RF1611
BC153 018 RF166
BC154 018 10,167
BC157 014 111'173
BC158 013 119.177
BC159 014 RF178
8(7100 047 RF179
BC16713 0.11 BF180
BC16/IB 0 IS RF181
BC168C 0 11 8F182
FIC16911 0.11 1111,163
BCI69C 013 1111,184
BC170 011 11F185
BCI71 048 13E194
RC179 011 BFI95
BC182 010 BF1941
BCI69L 012 FIF197
BCI83 000 BP196
BC1113L 0.09 11F199
BC184 011 RF200
FIC184L 0 11 TIF224J
BC166 0.26 RF226J
BC107 026 11E237
60207 012 BF2311
1102013 0 11 BF244
B(7212K 0 10 BF245
BC219L 018 BF246
11C214L 0.112 BF247
BC237 0.09 RF254
BC238 0.09 89255
BC239 009 BF257
BC251 0410 B F'2511
BC253 013 118259
100257 009 nr270
BC258 009 PIF272
RC269 0 13 16E273
110261 0 20 131,274
BC262 018 8E457
BC263 038 IlF458
10C300 0.42 II F621 A
FIC301 034 10F829
BC302 027 B FI461
13C303 064 B Fetos
RC307 010 Prwio
BC307). 010 FIFW11
110302 0.09 13FX13
FiC309A 000 RFX29
1103098 009 11FX 30
BC309 010 REX 37
ItC109A 0 10 99X44
8030911 010 RFX63
80327 024 RFX 68
10328 0.22 BEIM
13C337 019 REX 85
8(73311 019 11FX F113
BCY30 043 BF X 67
FICY31 040 119X99
RCY32 1.16 RFX 89
FICY33 0.24 1111/10
BCY34 046 BFY11
BCY38 0.63 BFY17
8CY39 1.06 BFY18
BCY40 0.61 BFY19
BCY42 016 BEY20
BCY43 045 IIFY29
FICY56 021 RIFY37
BCI'59 022 IIFY41
BCY70 017 13FY43
FICY71 022 BEY50
FICY72 018 RFY51
FICY87 347 13E5'52
FICY88 240 BFY53
BCY89 097 BFY66
BCZIO 035 11FY64
BCZ11 050 RFY76
BD115 076 BFY77
50116 060 BEY711
RD121 075 IIFYAO
110123 082 BRY39
111024 067 BMX 19
1113130 057 119X20
11/3131 0.40 101X21
111032 060 118)(26
181)135 0 43 118X27
1111136 049 118)(28
8D137 0 55 118X29
813136 068 118X60
80139 0.71 118X61
R0140 083 118376
BDTIO 125 88177
BDY11 1.60 118170
RDY17 1.50 B8W70
RDY18 176 II8Y24
RDY19 1.97 101Y25
11DY20 1 05 FISY26
111)0436 0 66 58Y27
BDY60 090 BSY28
BDY61 295 IISY38
RDYO2 1.00 138Y39
0E115 01111 BSY51

43
58
25
27
25
20
29
16
28
27
23
42
20
35
21
24
29
86
43
35
32
40
40
17
17
14
17
15
16
15
18
40
14
19
22
22
16
33
48
49
16
17
47
58
45
25
53

28
se
65
80
92
27
28
61
61
23
30
26
30
33
48
68
24
29
24
28
25
45
85
45
90
85
35
50
40
20
43
65
22
15
20
15
84
41
22
24
86
60
38
13
14
20
49
34
26
47
64
42
15
20
25
28
20
15
20
15
15
20
20
26

RSY69
BBY53
101Y54
R13Y56
1111Y65
138Y78
193Y79
1314Y95A
C111
D40N3
()ETU'
GET114
GET115
(1ET119
nET535
0E7'536
OET850
GETAA3

ET667
TIP296
TI P306
TIP31A
TIP32A
TI P33A
T I P34A
TIP35A
TIP36A
TIP4IA
TI P42 A
T!P2965
TIP3055
ME0401
111?0402
ME0404
8E0411
ME0412
ME0413
51111120
M114001
ME4002
ME4003
8E4101
51E4102
51E4103
8E4104
8E13101
91E6102
ME8002
51E8003
M3400
M2420
M3421
M2430
MJ440
M24110
M2481
M3490
M.1491
M2802
513901
M21001
5171800
111.12500
M32501
M32955
M33000
M33001
M23701
M34502
94311340
512F.370
M3E371
M./ E520
MJE521
913E1092
MJE1102.
743E2801
M2E2901
M.1E2955
M 1 F.3055
MM1613
51111711
51M1712
M042712
M PF102
71P4111
MP8112
NIP8113
MPS( 405

PRA06
MPSA12
51P8A14
MP/4455
MPSA56
MP8A65
51P8A66

Pl41101
51PSCO5
NIPSC55
MPR1`06
N P81'56

30
79
151
40
40
00
sa
65
46
20
50

90
20
30
30
HO

49
48 FM multiples stereo demodulator
62 pus! nictioli)l-c stereo orrainplifler
74
01
51
110
70
79
SO
os
so
18
20
18
17
18
14

09
11
14
10
11
10
11
14
16
17
16
78
86
88
76
71
76
85
94
10
19
65
34
813

92
26
00
47
/9

4744

75
80
59
73
98
-57
19
68
16
SI
43
49
64
64
215

82
40
47
26
20
40
24
30
28
25
28
44 WIRE -WOUND RESISTORS48 2.5 watt 5% (up to '270 ohms
60

TTL LOGIC I.C.'s
We stock the full range of the low number 8N7400 series -some example,
5047400
807403 0
1077447

010 8047401
20 8047404

1.60 1307472

0 20 8517402
0 22 1111742o 0 20

0 20

036 8117493 0 75

We also stock the unusual numbers as follows:
8N74100 60 80474153 1-U 81474176 1 50
8N74107 43 80474154 BOO 80474180 1 55
14074118 00 85174155 1.511 80474181 700
05174119 92 85174157 1.50 10174190 196
80474121 60 85474160 2-50 80474191 1 95
BN74122 35 8N741411 500 117174191 1 90
80474123 35 80474184 RN 97174193 1 90
89474141 90 8N74165 4-00 145474196 160
8N74145 -50 81474167 636 871741911 4 60
80474150 25 81.174174 200 81474199 4 00
90474151 -10 89174175 1-85

MC1304
51(1103

U -SO
12 70

Motorola MC Series, RCA CA 3000 Series and Cosmos,
Plessey SL Series, Try us first for Linear and Digital
Integrated Circuits.

SILICON RECTIFIERS
PI1 s io. ...00 400 600 000 1 (14. 1200
IA Bp 9p 109 lip 129 159 20p
9A 159 179 20p 220 255 27p 309 355
6A 255 30p 32 i p 369
10A 30p 35p 409 47p 58p 069 75p
15A 38p 45p 48p 55p 655 75p 879
35A 709 809 909 21 00 11 40 11 70 12 75
1 amp and 3 atop are plaatic encapsulation.

NE555 TIMER I.C. 90p.

NE660 phase locked loop, 24 48,
SCORPIO IGNITION KIT for improved performance 210 50p P. A I'

MONTHLY NEWS FEATURE
I. NEW HEAD OFFICE: 42 CRICKLEWOOD BROAD-

WAY, N.W.2.
2. 65 BATH STREET, GLASGOW. Tel. 041-332 4133.
3. NEW OFFICE OPENING BRISTOL. WATCH

THIS SPACE.
4. WE NOW OFFER R.C.A. COSMOS 1.C's

DIODES AND RECTIFIERS
157346 lOp 66119 79 BAX16 1245 FST3/4 2215
10914 7p AA129 15p BAY16 175p OA5 171
1N916 7p AAZ13 129 B4Y31 7p 0610 109
IN4007 209 AA215 129 BAY36 Sio 0A9 105
1044 7p AA217 lOp BY100 159 0A47 59
18113 155 BA100 159 BY103 Up 0A70 7p
10120 129 BA102 259 BY122 4749 0A73 109
10121 14p BA110 25p BY124 16p 0679 75
18190 Op BA114 169 BY120 lip 0641 89
18131 10p BA115 7p BY127 17p 0662 105
18132 12p 8A141 In BT161 Up 0690 75
10920 7p BA142 17p BYX10 1111p 0691 7p
18922 89 RA144 122 BYZ10 Up 0693 7p
18923 129 BA145 17p 804111 Up 0A200 7p
10940 5p BA154 alp BYZI2 202 06202 109

BAY 13 bp BYZ13 Ng TI V307 509

OPTOELECTRONICS
MINITRON 3015F 7 -SEGMENT
INDICATOR (16 PIN DIL) 131-00
DRIVER 8N7447 11110
SOCKETS 205

TIL 209 LIGHT EMITTING
DIODE. Made by TEXAS INST.
(Red). 439

ENCAPSULATED FULL -WAVE
RECTIFIER. 1'9A 100 plc 259 ea.

only). 73.
55 5 watt 5% (up to /1.20 n only). 99.

10 watt 5% (up to 26k (/ only).
10p

POTENTIOMETERS
Log. or Lin.. less switch. 1719
Log. or Lin.. with switch. lap
Wire -wound Pots (3W). 381
Twin Ganged Stereo Pots. Log. or

Lin.. on.

PRESETS (CARBON)
0.1 Watt Op VERTICAL
02 Watt Op OR
0.3 Watt 74p HORIZONTAL

SLIDE POTENTIOMETERS
58mm TRACK

SINGLE GANGED. LOG or LIN
lk to 1M. 409 each.

TWIN GANGED. LOG or LIN
lk to 5000. 11411 each.

RETURN Small value
OF SUB -MIN. ELECTROLYTICS

POST wide range of values only 6p each
SERVICE

Post and acting 139 per order. Europe '35p. Commonwealth (Air) 65p (MIN.). Matching charge
(audio transistors only) 159 extra per pair. Price subject to stock avallabllit c. ALL PRICES EXCLUSIVE OF 10" VAT

Tel. 01-452 0161/2/3 A. MARSHALL & SON VISITORS WELCOME

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HES.
56.OBA708.F811

500 Everyday Llectronies, September 1973



LC.s

]LMTJ-_,I1J11.11M

IT'S SO SIMPLE WITH

THE P.E. AUDIO

I.C. IDENTICHART
Containing details of over 80 currently used
audio integrated circuits, the FREE chart gives
suggestions ranging from low level preamplifiers
to hybrid power amplifiers rated up to 50 watts.
Remember, using i.c.s. in mixers, tape recorders,
record players is easy and saves cost as well.

HAVING TROUBLE

WITH

SEMICONDUCTORS ?

Why not build a SEMICONDUCTOR TESTER?
It will enable you to select-compare-match
and measure your transistors, diodes, thyristors
and unijunctions.

WHAT DO YOU KNOW ABOUT
PHASE LOCKED LOOPS?

Next month P.E. starts a new series of articles
explaining all the mysteries behind the latest
broadcast reception techniques.

Would you spend
an hour a day

to earn more money
in Electronics -

Television -Radio?
If you're willing to give up one hour or more a day

we can help you get into the lucrative growth industries of
electronics, television, radio.

And if you're already in, we can help you get on!
With our know-how and our wide experience in teach-

ing, plus your determination to study, we can turn your
interest into the technical knowledge you need for success.
Once you've got the qualifications you need, you'll be in a
good position to take full advantage of the opportunities
which exist today in all fields of electronics - in television
(colour and black white) and in radio. (We teach you the
theory and practice of valve and transistor portable cir-
cuits while you build your own 5 valve receiver, transistor
portable and high grade test instruments).

With ICS you study at home - at your own pace, when
you choose, in the time you've got available. Your ICS
tutors will give you all the help and encouragement you
need to pass any exams you want to take.

Don't waste another day. Take your first step now
towards a better pad, more assured future. Send for your
FREE Careers Guide today.

ICS your key to the door
of opportunity

Tick or state subject of interest and post to:
International Cerrespo-Jdence Schools. Dept. 2 I

Intertext House, Stewarts Road, London SWS 4UJ.

Subject of interest

Society of Engineers Gracuateship (Electrical Engineering)
C & G Telecommunications Technicians Certificates

C & G Electrical 'installation Work
C & G Certificate in Technical Communication Techniques

MPT General Certificate in Radio Telegraphy
Audio, Radio & TV Engineering & Servicing
Electronic Engineering, Maintenance, Engineering
systems, Instrumentation & Control systems
Computer Engineering and Technology
Electrical Engineering, Installations, Contracting, Appliances

Self -build radio courses

Name

Address

Occupation Age

LAcc-redited by the Council for the Accreditation of Correspondence Colleges  me
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Sinclair Project 60
New performance
standards
...new safety
margins
Such are the results of using a PZ8 Mk 3 to drive two Z.50 Mk 2 power amplifiers Developed
from the original Z 50. the Mk 2 has improved thermal stability, better regulated D C
limiting to ensure more symmetrical output voltage swing with still less distortion at lower
outputs and automatic transient overload protection. The PZ.8 Mk.3 is the most advanced
power supply unit ever to be made at a reasonable price It cannot be damaged by direct
shorting. nor will it fail through overloading. because of an ingenious re-entrant current
limiting principle used usually only in expensive laboratory equipment Because Output
voltage is variable. the PZ8 Mk 3 makes a worthwhile alternative where PZ 5 and PZ 6 are
recommended for Project 60 applications. particularly since this most powerful of all
Sinclair supply units can be operated from a smaller mains transformer Together, the
Z 50 Mk 2 and P18 Mk 3 provide new standards of performance and reliability and these
modules are compatible with earlier types in the Project 60 range.

Z.50 Mk.2 SPECIFICATIONS
Input impedance 100 KO
Input (for 30w into 80) 400mV
Signal to noise ratio, referred to full
o/p at 30v HT 80dB or better
Distortion 0 02% up to 20W at 8n.
See published curve
Frequency response 10Hz to more
than 200 KHz , ldB
Max. supply voltage 45v (40 to 80
speakers) (50v 150 speakers only)

Min. supply voltage 9v
Load impedance - minimum. 40 at
45v HT
Load impedance - maximum safe on
open circuit

E5.48 var
540

PZ.8 Mk.3 SPECIFICATIONS
Nominal working output 45V
AcbuStable between 20 & bOV

£7.98  AT
Mains Transformer E5.98 - VAT 590

Other power supplies
In addition to the remarkable Sinclair PZ 8 Mk III
as described, there are two other power units
available, which should be chosen according to
their types in order to buy to best advantage. All
are for operation from A C mains 240V

PZ.5 30 volt. unstabilised £4.911
V A T 490

PZ.6 35 volt. stabilised (Not suitable for Super
IC 12). UAW

r VAT 79D

Guarantee
if whim 3 months of purcnasing any product direct from
Srnclart Radronrcs Ltd you are dissatisfied with it, your
money will be refunded at once Many Sinclair appointed
Stockists also offer this same guarantee in Co -.Petah.. with
Sinclair Radionics Ltd

Each Protect 60 module is tested before leaving ow factory
and guaranteed to work perfectly Should any detect arse in
normal use we will service it at once and without any charge
to you A small charge may be made in those cases where
damage arises through miss -use No cnarge is made for
Postage by Surface marl Air Mail charged at cost.

Sinclair

Z.50
Mk 2

Typical Project 60 applications
System The Units to use together with Units cost
Simple battery Z.50 Crystal P.U.. 12V battery £5 48
record player volume control. etc.

Mains powered ;ecord Z.50, PZ.5
player

Crystal or ceramic P £10 46
volume control. etc.

12W RMS continuous 2 x Z.50, Stereo Crystal. ceramic or mag. 125 92
sine wave stereo amp for 60; PZ.5 P.U.. F. M. Tuner, etc
average needs

25W RMS continuous 2 x Z.50, Stereo
sine wave stereo amp 60; PZ.6
using low efficiency (high
performance) speakers

High quality ceramic or
magnetic P.U.. F.M.
Tuner. Tape Deck. etc

80W (3 ohms) RMS 2 x Z.50 Mk.2, As above
continuous sine wave de Stereo 60; PZ.8
luxe stereo amplifier. (60W. Mk.3 transformer
RMS into 8 ohms)

Indoor P.A.

f28 92

£34 90

Z.60 Mk.2, PZ.8 Mic., guitar. speakers. £19.44
Mk.3 transformer etc., controls  VAT. Et 94

A.F.U. (HIS + V A T. Sse) may be added as required.

SINCLAiR RADIONICS LTD.. LONDON RD., ST. IVES, HUNTINGDONSHIRE PE17 41.1.1 Telephone St. Ives 10480) 84311

502
Telex: 32250 Reg No. 699483 i
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the world's most advanced high fidelity modules

0.16 high fidelity
loudspeaker
The 16 employs original and by now well proven
acoustic principles in which a special driver assembly is
meticulously matched to a uniquely designed cabinet. In
performance it comfortably stands comparison with very
much more expensive loudspeakers. A solid teak
surround is used with a special all-over cellular black
foam front chosen both for its appearance and ability to
pass all audio frequencies without masking.
Specifications
Construction: A sealed seamless sound or pressure
chamber is used with internal baffle. and special high
flux driver
Loading: Up to 14 watts RMS. into 8 ohms
Frequency response: From 60 to 16.000 Hz
Size and styling: 248 mm square x 120 mm deep

x 41") with neat pedestal base

£7.70  V.A.T.
77p

041/41.
Stereo 60 pre-amp/control unit

-ally suitable with any high
RUal911 power ampiifier Silicon epitaxial planar transistors used throughout ensure high signal-
to-noise ratio and excellent tracking between channels. Input selection is by press buttons. with
accurate equalisation on all input channels. The unit is easy to mount.

SPECIFICATIONS-Input sensitivities: Radio - up to 3naV May p u 31111.. correct to R IA A curve
1d8 20 to 25.000Hz Ceramic po. - up to 3rnV Aux up to 301. Output: 2hOrn12 Signal to noise ratio:

better than 70d8 Channel matching: within 1dB Tone controls: TREBLE 12 to --12d8 at 10KHz
BASS --12 to -12c113 at 11n,,, Front brushed aluminium with black knobs and controls Size:
66 r, 40 207mm. Effli +V.A.T.

Burk p
tested end guaranteed SSp

ocno

AFU filter unit
( u, use I...IA.,- b.; a, J Ia., l t s stereo forrnalion
Cul oft treuvencles are continuously vanable won 1208/0clave Cur In
the refection band Two staoes of filtennd - rumble (blue bass) and
Wretch (low loess) Amplitude and phase cl,stornon are neoLdibie
Supply voltage needed - 15-35V H F cut otl ( 3dBI 28KH.t to bxr-P
L F. ( -3dE4125Hz 1001-1, For Ptorect 60 or an, 000d stereo sysie,

Ruin is ,,e0 and i,,.

£5.98
+V.A.T. S9p

Super IC 12 Integrated circuit
high fidelity amplifier

Having introduced Integrated Circuits to hi-fi
constructors with the IC 10, which was the first
time an IC had ever been made available for such
Purposes. we followed it with an even more
efficient version. the Super IC 12. This needs
very few external resistors and capacitors to
make an exceedingly efficient high fidelity
amplifier for pick-up, F M. radio or small P A.
set up etc. The tree 40 page manual supplied
details many other applications which this
remarkable IC make possible. The Super IC.12
is the equivalent of a 22 transistor circuit

contained within a 16 lead DIL package. and the
rained heat sink is sufficient for all likely require-
ments the Suaer IC 12 is also compatible with
those Protect 60 modules which ix, -in a n.
with the Z 50 and Z 30 amplifiers C
rr maeua pr  red C,Culi boar,:

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak) into 6-8 O. Frequency Response:
5Hz to 1 OCKHz f 1dB Total Harmonic
Distortion: Less than 1% (Topical 01%) at all
output powers and frequencies in the audio hand
(28V) Load Impedance: 3 to 15 ohms Input
Impedance: 250 Kohrns nominal. Power
Gain: 90dB 11.000 000.000 times) alter feed-
back. Supply Voltage: 6 to 28V Quiescent
current: 8mw at 28V Size: 22  45  28mm
including pins and heat sink.

Manual available separately 15p post free

With FREE printed circuit
board and 40 pante Manual

£2.98 v A T 29p

Project 605

r605 111

AIWA

the
simplesimple
way to build a
Project 60 system
without soldering
For the many audio enthusiasts a
to high stardards without too mar
merts. there could he nothing better
than Project 605 It offers the advant rge,
Project 60 and is absolutely complete down to
the last piece of wire cut to length. Whilst not as
powerful as, assemblies using Z 50 power
amplifiers. we know from experience that there
are many for whom the specifications irf
Project 605 are ideal. particularly in relation to
the environment in which it is required to be ,:sect
In Protect 6C5 you have everything necessary to
butIO a versatile Project 60 thirty watt high
fidelity ampl fier system suitable for all domestic
requirements The convenient pack includes te,,,
Z 3Ci power amplifiers. a Stereo 60 pre -amp i on-
trol unit and the special Masterlink unit 1

from which all input and output connect,
made. For power a PZ 5 is provuied B-
particularly easy since all net
supplied colour coded. cut to ler _,

atec by contact lips which connect trrn, ,
modules. There is absolutely no solderin-:
done. Complete with comprehensive. e
follow instructions manual.

£29.95

ALL PRICES OUOTED IN THIS ADVERTISEMENT ARE THE RECOMMENDED BETA:

Everyday Electronics. September 1973

Send coupon for leaflet
Please send leaflet and name and d,:.!ress
of my nearest Sinclair stockist

Name

Adcress

SINCLAIR RADIONICS LTD.. LONDON ROAD.
ST cTS ,QT,TINGOON, 051 C 40-14 EE1



CRESCENT RADIO LTD

H & 40 MAYES ROAD.

r x LOUDSPEAKERA top quality
speaker Ideal where
small size is Import-
ant. Manufactured
by E.M.I. for a well-
known hi -11 set
maker. Size: 710. x

4in. Impedance: 8 ohm.. Flux:
98,000. Max. Free range: 90111 to
12kHz. Power handling: 5W.
Unbeatable. Price: 11-50. Free
postage on this Item.

ADD LUXUR TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
5 Section
Extended Length 100cm
Length under Fender 40cni
Cable Length 120cm
complete with Fixing
Bracket and I6.7
Control Switch - I. P

5 pill 251)

LONDON N22 6TL 888

r-411-0-11:11.all DIGITAL
CRESCENT"

. - CLOCK KIT
24 Hour Nixie Digital Clock
Eit We Supply:
* A complete set of components
* A complete set of easy to

follow instructions
* Printed circuits made to

make construction its simple
as possible

* A cabinet and front panel to
glee a professional finish.

All for the price of the corn.
pouents. 12260.+ 50p. P. A P.
Please send S.A.E. for more
information.

MINIATURE RELAY
6 volt 70 ohm.
Mingle Pole Changeover.
Approx. elle .4 li* x r.

4op plus by P. A P.

3206

MAIL ORDER
DEPT.
No 11

MAYES RD
LONDON

1422

6TL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A M TO 6 P.M 6 10 P.M.ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 803 1685

TRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
radio, amplifier, or cassette, etc. from
A.C. mains through this compact
eliminator. Just by moving a plug

you can Detect the voltage you require - 6v. 75
or 9 volts. This means all your translator power
pack application. can be handled by this one unit.
Approx. size: 21" x 21* x 35'. OUR PRICE -
62 76p + 10p. P. A P. Same model aultably wired
for the Philips Cassette - SS.00 + 10p. P. A P.

STEREO / MONO HEADPHONE TWO WAY STEREO
VOLUME CONTROL BOX ADAPTOR
Plug Stereo phones Into this control box Stereo jack plug to two
and you then Incorporate a right and stereo line sockets corn -
left hand volume control and a stereo/ plete with 110 mm of
mono switch. Complete with stereo lack cable. For plugging two
plug and 2 in cable. stereo inputs Into one. A
A Bargain at IL Plus 10p P. A P. Bargain at 650 plus 51, POP.

LOW VOLTAGE AMPLIFIER Pro only at
5 transistor amplifier complete plus 13p P P El 75
with volume control, Is suitable
for 9V d.c. and a.c. supplies.
Will give about 1W at 8 ohm
output.
With high IMP Input this am-
plifier will work as a record
player, baby alarm, etc.. ampli-
fier.

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. IS ohm,
66 76 pine 38p. P. A P.
E.M.I. 350 set 8 ohm.
1700 plus 38p. P. A P. it
MINI LOUDSPEAKERS
n 157mnt) 40ohm - SOp each
75' 157min) 80ohni - 609 each
Plea. Include Op. P. A P. up to 3
MiiiiLoudspeakere

"CRESCENT" B
LIGHT SHOW
PROJECTOR

150 watt.
Convection Cooled.
At 90ft the projected Imag
16ft.

MOTOR
One Rev per Two Min.

LIQUID WHEEL
8" Diameter Multicolour

The motor la fitted to the
projector and can only be
purchased as a eingle snit.
The Liquid Wheel however
le our standard very popular
model and may be purchased
separately.
A BARGAIN AT -
Projector with Motor. ready for
instant use 116 00
1" Liquid Wheel 1600

120 00
plus 30p P. A P.

V.A.T.

TRI-VOLT CAR
CONVERTER
Enable. you to work
your Traneletor Radio.
Amplifier or Cassette etc.
from the 12 volt car
supply positive or neg.
earth.
This converter supplies
6, 70 or 9 volts and la
translator regulated. Ap-
prox. size 25' X 35' x I"
Very easy to fit and a
real money saving device
for 1240 + 10p. P. A P.

WAFER SWITCHES
1 pole 12 way
2 pole 2 say
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p each. Please Inc.
5p P. is P. Up to 3
switches.

Prom let Ap 11, 1973. will you
please includ on your Total
(Goods plus Poetage and Pack-
ing) Value Added Tax at the
Standard Stated Rate.

"CRESCENT
BEAT MUTE"
SINGLE
CHANNEL
SOUND TO
LIGHT UNIT

This fantastic little box
approx. 4* x x 25' when
connected to the output of a
sound source from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitise level
control the unit is fused and can
not harm your amplifier.
A Bargain at 17 110 plus 10p
P. & P.

200/250V MAINS RELAY
flees y duty contests. 2,50013
coll. All new end unused D.P.D.T.
mains relays 50p
+ V.A.T. Carr.
Free. Special
quantity price:
1140per100relays.

MUSS TRANSFORMER
Puked Primary 240%'. Secondary
2.."09 a 50nA. 6.3V 4 IA.
This transformer ix
made to a very high
standard and In a
email size: 2in X
_yin X 21in. gip
plus 15p P. A P.

;71.70

POTENTIOMETERS
All tn.. I and less diameter
SINGLES DUAL

5K Log or 5K
10K Lin Liss 10K
25K Switch 251( Less
50 ooKK 10001 Switch

250K Double 250K 40P
500K Pole 500K each

IM Switch
IM251 24p ea
231

Up Io i Pots Plea* add

MINIATURE
RELAYS
Brand new
range of

British made Relays.
ilize-15. x I. x f'
All two changeovers with
200V. 16A contacts and
suitable for fitting on lm
Veroboard.
Type Volts Current Ohms
27/A 12v 17M/A 700 G
2I/A 12v 28M/A 43013
12/A 6v 33M/A 18513

80p each.
Please include 5p P a P up to
3 Relays.

DABARIYIN3 MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES:
* Three inputs easily adjustable to suit users Input reouirements.

.

Mir., Tape. Disc., etc.
* Uses advanced design with fire integrated circuits.
-* Slider fader volume controls mount directly on P.C. board.
* Full range bass and treble controls.
* Guaranteed top grade components with fibreglass printed circuit board.

ready -drilled and tinned.
* Battery operated (2 s PP3) not supplied with kit.
* Easy to follow assembly instructions (available separately 2513)
* Attractive ready punched facie plate, available at extra cost, sires that

professional finish to the unit.
* Size: 9.5" a 4.8" x 2".
PRICE: KIT ONLY £11-011

FACIA PLATE £1
MANUAL AND ASSEMBLY INSTRUCTIONS 2Sp
AVAILABLE READY BUILT WITH FACIA E15.1111

ALL PRICES INCLUDE V.A.T. di POSTAGE IN U.K.
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WS I I UZ.

B.H. COMPONENT FACTORS LIMITED
SPECIAL RESISTOR KITS (1-W 5% or ti/4 5% CARBON FILM)
10E12 Kit: 10 of each El2 value. 10 ohms -IM. a total of 610, 13.10 net
25E12 Kit: 25 of each El2 value, 10 ohms -I 21, a total of 1,525, /7.20 net

POLYESTER CAPACITORS MULLARD 0280 2.50V
oF: 0.01, 0-015, 0.022, 0-033. 0.047, hp each; 0.068, 0-1. 0.15, 41p each;
0.22. 5+P; 0.33, 8p; 0.47, Ilp; 0-68. lip; 1.0, ISp; I.S. 7.2p; 2.2, 2Sp.

MULLARD POLYESTER CAPACITORS C296 SERIES
160V: (pF) 0.01, 0.015, 0-022, 2fp; 0-047, 0-068, hp; 0-I, 0 -IS, 4fp;

0.22, Sp; 0.33. 6p: 0.47, 7+p; 0.68, lIp; 1-0. 12+P.
400V: OM 0.001, 0.0015, 00022, 00033, 0.01, 3fp; 0015, 0033, 34P;
0-068. 4-4p.
MINIATURE ELECTROLYTIC MULLARD C426 SERIES (6p each)
(uFIV) 1/63. 4/40, 8/40, 10/40, 10/64. 16/40. 20/64, 25/25, 32/10, 40/16, 64/10,
80/16, 80/25, 100/6.4. 125/16, 200/6.4. 200/10. 320/6-4. 12510.
MULLARD C437: (AF/V) 64/64, 10p; 160/25, 10p; 160/40, 12.12; 640/6.4,
10p; 1600/6.4. 1613.

ELECTROLYTICCAPACITORS. Tubular and large can
(uF/V) 2.5'50, 3p; 4/10, 10/25, 16/IS, 20/25. 25/15. 25/25. 40/6, 64/10. 200/6.
250/10, Sp; 10/6. 10/50. 25/50, 32/50, 50/10, 64/25. 100/25. 6p; 50/50, 64/40.
250/15, 1.000/3. 7p; 100/50.250/25, 400/10, 500/10, 500/12, 640/10, 1,000/6.9p
500/25, 11p; 500/50, 14p; 1,000/12, 11p; 1.000,25. 2,000/12, 2,500/12, 17p
1,000/50. 39p; 2,000/25, 27p; 2,500/25. 33p; 2,500/50, 62p: 3,000/50. 7213;
5,000/50. 94p; 1,000/100, 66P; 8/350, 14p; 16/350. 19p; 32/350. 25P.

MINIATURE CERAMIC PLATE CAPACITORS
SOV: (pF) 22, 27, 33, 39. 47, 56. 68. 82. 100. 120. 150, 180, 220, 270, 330. 390.
470, 560. 680, 820, I K. IRS, 2K2., 310. 41(7, 6K8. (AF) 0.01, 0.015, 0.022,
0033, 0-047. 2-N11; 0-I, 30V. 43p; 0.1. 100V, Stp.
CARBON FILM RESISTORS ON 5% 10 ohms -2.2M. f W 5% 10 ohms -
IM, Ip each or 100 for 62p; 1.000 for 14-50.
METAL FILM RESISTORS IW 5% 10 ohms -1021, Ito each or 100
for (1-10. 15E12 KIT (15 each value 10 ohms -10M) IL
Veroboard 0.1 0.15 : 1N4001 10
2 x Sin 28p 28p IN4002 7 p
2 x nin 26p lIp 1N4003 P
3 it Sin lip 33p ' I N4004 gip
3 x llin 28p 211p I N914 7p

7p

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES
ARE AVAILABLE BY
QUOTATION FOR LARGE
PROJECTS AND TRADE.

2-i- lc I in 7p
24 x Sin (plain) - 14p
2} x 3fin (plain) - 12p

to5 3fin (plain) - Up
Insertion cool 59p 59p

rd.914 l5p
0071 I 1p S.C.R.
0079 17p SOV IA 29p 3A 33pP

0083 2013 100V IA 33p 3A
400V IA 50p 3A 60134°_-

Track cutter 44p 44p S d wire, m.Pins. pkt. 25 10p lopI Twin screened wire, in rg
2 pin DIN Plu 12p; Skt., Stereo s.c. wire, m. 10p

g. Connecting Wire, all colours. m. 2fp10p. 3 pin DIN Plug, 13p; Neon bulb 90V wire ended S for 14p
Stet.. 10p. 5 pin DIN Plug, . P keleton pots IK-1114 6p
180", 1511: Skt., 12p. Tram. j

sister Equiv. Book, 40p. 1 ALL PRICES INCLUDE V.A.T.
Carbon pots SK -2M log. & 1 C.W.O. only. P. di P. lop on orders below (5.
lin. single Illtp, single Discount: 110-10%. (20-15%.
with switch 26p. dual 46p. 1 Export Order enquiries welcome (VAT free)

Dept. E.E. 61, CHEDDINGTON ROAD, P1TSTONE,
Near LEIGHTON BUZZARD, BEDS. LU7 9AQ

Tel.: Cheddi 668446 STD (0296). GIRO No. 331 7056
Inquiries-S.A.E. Catalogue FREE. Callers please phone first
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YOUR COMPLETE AUDIO -ELECTRONIC STORES
More of everything at the right price. All your electronic requirements
within 200 yards - call and see for yourself.

INTEGRATED CIRCUITS
Why buy Itrnativee when you can buy th genuine article from us at
competitive prices from stock. BRANDED FROM TEXAS 1.T.T FAIR-
CHILD

Type 1/11 12/24 25/99
p p

8N7400 0-20 0.18 0.16
8N7401 0.20 0.18 0.16
6N7402 0-20 0.18 0.16
8N7403 0.20 0.18 0-16
8N7404 0-20 0-18 0.16
8N7405 0 20 0 18 0-16
13717406 0 30 0 27 0 26
6717407 030 0.27 036
8N7408 0.20 0.19 0.18
8N7409 0.46 0-42 0. SS
8N7410 0-20 0.18 0.16
8N7411 0-23 0-22 0.20
8N7412 0-46 0-40 0-36
8N7411 0.30 0 27 0-26
9147410 0.80 0 27 0.26
8N7417 0.80 0.27 0 26
5N7420 0 20 0 18 0.16
8107422 0.48 0.44 0.40
8107425 0.48 0.44 0 40
8N7426 0.48 0.40 0 85
8107427 0.48 0-80 0-116
8107428 0 90 0.48 0.46
8N7430 0-20 0.18 0.10
8107432 0.42 0.29 0.115
8107433 0 70 0.61 0.44
9717437 0 66 0.60 0.60
8107438 0.68 0.60 0.50
8107440 0 20 0.18 0.16
8N7441AN0-75 0.72 0 70
8117442 0.76 0-72 0.70
8107443 1.00 0.95 0 90
837446 8 00 1 76 1-00
8107440 2.00 1.76 1.60
8107447 1.76 1.60 1.46
13717448 1 76 1.80 1.46

Type 1/11 12/24 24/99
p

13107450 0 20 0.18 0 16
2N7451 0.20 0.18 0 16
5107453 0 20 0.18 0 16
8107434 0 20 0 18 0.16
5777460 0 20 0.18 0.16
8717470 0 80 0.27 0.25
11777472 0.30 0.27 0.26
BN7473 0 40 037 0.36
8107474 0.40 0-87 0.36
8N7479 066 062 060
8N7476 0.46 0.41 0.30
8177480 0.80 0.76 0-67
8N7481 136 1.15 1.10
8N7482 0-87 0 80 0.70
8107483 1 00 0.90 0-86
8107484 0 90 0.86 0 80
11107486 0.415 0.41 0 Ss
8717490 0.79 0.70 0.66
8N7491AN 1.00 0.96 0 00
8107492 0 76 0.70 0 66
8107493 0.75 0.70 0.66
8107494 0.80 0.76 0.70
8717495 0 B0 076 070
131074136 1-00 0.97 0 95
11107497 6.26 0-50 6.00
81074100 2 50 2.60 1-00
8N74104 1.411 1-26 1.20
81074106 1.411 1-56 1 20
67774107 0-60 0.46 0.40
61074110 0.80 0.70 0 -so
8574116 1.00 0 95 0.90
8:74119 1.90 1.71 1.66
6N74121 0.60 0-66 0 60
81074122 1.55 1-26 1-10
81074123 2.70 2 66 2.47
67174141 1-00 0-98 0-90

Type 1/ II 12/2426/99
9 p

11N74146 1 60 1 40 1 30
81074150 3 85 1.06 2.16
8N74111 1.10 0.96 0.90
87774153 1.611 1.27 1 20
81074154 2.00 1.76 1.58
87774155 1 66 1 47 1 25
61074158 1.56 1 47 1-U
81074157 140 1 70 1-50
81074160 260 2 40 248
67174161 560 2 40 2-U
67774162 8.40 11-16 2.70
8N74163 3-40 5-U 2.70
87174164 2-76 2.80 2-10
81074166 4-00 8 60 8 00
8N74166 4-00 8.50 3.00
6N74167 6-23 660 5-10
81074170 4.10 II 63 3-06
81074174 8.00 1.75 1.80
81074176 1 361 27 1 16
81074176 1 60 1-U 1 20
EI1074177 1 60 1.36 1.10
131074180 1 56 1 30 1.20
87074101 7 00 6 00 6 60
81074182 2 00 1 80 1 60
61074184 1 40 2 00 1 80
8N74185A 11.40 2 00 1 80
6N74190 1.95 1 86 176
81074191 196 186 176
81074193 2 00 1 90 1 30
81074193 2 00 1 90 1 80
81074194 2 60 2 23 1 90
61074195 1.86 1.70 1 60
81074196 1 601 40 1 30
81074197 1-50 140 1 10
81074198 460 1.70 3.86
61074199 4 60 3 70 8 36

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
HIGH POWER SN 74 HOO Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL
SEMI -CON

BP(90 59p
1000 PAC
25 + 50p

100 + 45p
500 + 406

MI17 Mullard 2SP
25 + 17p

100 + 15p
SOO + 12p

00170 Mullard 25P
25 + 20p

100 + lap
SOO + 15p

1000 + 136

OFFERS!
DUCTORS
2N2926 10,

All Colours
25 +

100 + Sp
500 + 6p

1000 + sp

BYI27 Mullard ISp
25 + 12.p

100 + 10p
SOO + '116

1000 + Illp

2N31119 Texas 3Sp
25 + 30p

100 + 25p
500 + 20p

1000 + 159

K107,
KI09 10p each

All Makes
25 + Bp

100 + 7p
SOO + 6v

1000 + Sp

04202 10p
25 + Sp

100 + 7p
SOO + Ip

1000 + 5p

ADI61, ADI62 35o
each

25 + Ilp
100 + 2130
500 + 156

1000 + 110

0(35 Mullard SOP
25 +

100 +
45p

500 + 356
1000 + 30p

2N3053 20p
25 + lep

100 + 159
500 + 120

1000 + 10p

FLEURY INTEGRATED CIRCUIT
3 Wall Amplifier 5L40111)
Complele with 6 -page 4'
booklet. circuita
and data

El .50 -th
TRIACS
STUD WITH ACCESSORIES
Type Volts Price

P.I.V. 1-11
3 AMP RANGE
8035A 100 76p
8C35B 200 796
803513 400 11611

AMP RANGE (T048)
SC40A 100 85p
8C40B 200 90p
110:4013 400 81 00
8040/3 500 11 20
10 AMP RANGE (T048)
0045A 100 86P
80458 200 9100
804513 400 6125
8C45E 500 81.45
15 AMP RANGE (T046)
8050.4 100 81 36
805011 200 61.36
80500 400 6195
8C5011 500 II 55
DI AC 032 Up
TRIA08-
Additional Types
40430 (T0661 Up
40669 (Plastic)

111 00
404+6 IT05) 609

3 Amp
T0411

15 Amp
T048

2N3055 550
25 +50p

100 + 456
500 + 38p

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS
AAT30 106 BC147 12p 10U105 225 13044 150
AAY42 16p BC169C 12p BY100 156 0045 15p
A AZI3 10p BC182 lOp BY 126 111p 0057 110.
AC107 Up BC214 16p BY127 166 0071 169
AC126 Up BCY32 76p BYZI3 35p 0072 Up
AC127 Up BCY34 366 C1061) 116, 0077 459
ACI28 Up BCY39 100 GET111 folip 0081 Up
AC178 Up BCY42 110p OET115 55p 0083 269
AC187 Up BCY43 269 GET+110 45p 00140 66p
AC188 26p BCY55 2 60 LM309K 00170 Up
ACY17 30p BCY70 16p (T03) 1.87 0C171 20p
ACY20 606 BCY71 1109 BAT12126p 00200 Up
ACY21 209 BCY72 156 MJE340 501 0C201 76p
ACY39 6111 BCY87 296 MJE370 70p 00202 110p
AD140 609 BCZI1 bop 90E520 76p 00203 501
AD149 509 80124 800 MJE2955 00P71 1116
AD161 Up BD131 75p 1.10 ORP12 150p
ADM Up 81)132 Up MJE3055 ORP60 40p
AFII7 201) BF115 25P 769 P346A 80p
AFII8 60p
AF124 266

BF167 Up
870173 Up

i!PF105 40p
NKT2147100

RA13310A4L

AF139 Up 870179 SOp NKT21640p RAE1508AF
AF186 409 BF180 110p NKT21740p 669
AF239 44/6 8E194 166 NK T403 70p TA A263 7150
48927 30p BF195 169 NKT4041109 TIL209 311p
A8Y28 Up BF841 26p 045 50p TIP29A 60p
BA102 80p BF898 18p 0A10 Up TIP30A 60p
BA115 7p BFX13 25p 0A81 10p TIP31A 110,
BA145 15p BFX34 76p 0491 79 TIP32A 709
BAXI3 5p BFX37 30p 04200 76 TIP33A
BAXI6 7p 1331(88 20p 0A202 109 1.00
BC107 1(6) BEY50 209 OC16 76p TIP34A
BC108 10p BEY51 $0p 0C20 55p 160
Bc109 105) BFY52 209 0023 Up T1P35A
BC109C 1251 BFY64 SOP

BEY90 Sip
0025 Op
0028 659 TIP36A250

BC113 156 BLY36 SOO 0035 Hp 3-00
BC117 209 BBX2i3 15p 0C36 1111, TIP4IA 769
BC143 Sip 130327 15p 0042 409 T1P42 A 856

VAT Prices DO NOT include
Value Added Tax. From

1st April, 1973 10% must be added
and shown separately to your total
order (incl. carr/packing). Help
us to help you receive your order
without delay. E. & 0. E.

FROM STOCK
TI843 Up 2103056 651,
V405A 266 2103440 76p
ZT X 108 12p 2N3442136
ZTX300 lip 263926 710
ZTX301 16p 2N3614 Sip
ZTX302 111p 263615 75p
ZTX341 209 3103702 106
ZT X 500 159 2103704 10p
ZTX503 17p 2N3706 10p
2(1301 80p 2193714 1.60
210404 20- 2N3771 176
21.3527 Up 2N3773 200
2N696 16p 2103790 236
2N697 169 2103819 360
210706 106 2103820 111).
210930 209 2103866 UP
271987 469 2103903 156
2731131 Up 2103906 lie
2101132 Up 2104061 129
2701302.04 lep 2104062 lip

23p 2104126 115p
2101305 Up 2104871 UP
2NI307 Up 2775457 SOp
2N1308 Up 2N3777 1361)
2101613 Up 28001 100
2101671 1.00 28012 10 00
2102147 766 28018 026
2102160 50p 28020 8E0
2102217 Up 28301 60p
2102221 20p 28303 4119
2N2222A 28324 96P

Up 40250 111/9

21023694 40360 40p
164 40361 409

222
40362 SOp

926 (all 40408 13010

cols)
!1009 408

75p
2N3053 109 40636 1 10
2N3054 606 40430 100

ZENER
DIODES
400 M/W 1%
Miniature
/MY IN Range
AU voltages
3 3 -53 Volt
106 each.

25+
100+
000+

1000+
Any one type.

99
Sp

4 SP
60

11 watt a%
Wire End,
Metal Case
All voltages
6.8 -100 Volt.
/109 sack

25+-
100-I-
800 +

1000 +

Any one type.

111,
lip
101

3 Watt Plastic
Wire Ends 5%
3HZ Range
AU voltages
6.8 - 100 Volts
804 each.

LINEAR
(0j1. AMPS)
702C 205 78t
709C T099 859
7090 D.I.L. 365
7290 T099 61 .Of
723C D.I.L. 005
7250 T099 04 66
741C T099 669
741C D.I.L. 66g
747C T099 51 11
747C D.I.L.

8111
72741P D.I.L. OOP
72748P D.I.L. 601
SINCLAIR

IC12 51.80
TOSHIBA
TI19013P
20 WATT AMP
4.47 POST PAIL
TH9014P Pre Am;

11 61
DATA AND
CIRCUITS REF.

42 lOp
FREE WITH
PURCHASES

QUANTITY DISCOUNTS
10°. 12 : 15% 151 ANY ONE
20% 100+; 26°. 260 TYPE
From above sections except Integrated
Circuits and Special Offers where dis-
counts are Included.
Minimum order value II please.
Postage 7p on all order..

SILICON
RECTIFIER/
WIRE ENDED
PLASTIC

Type P.I V.1.11
1 amp miniature
IN4001 60
I104002 100 7
IN4003 200 8
IN4004 400 8
IN4005 600 10
I104006 800 12
IN4007 1000 15
1.5 amp miniature
P1.4001 10 8
P14002 100 9
PI4003 200 10
P1.4004 400 10
PIA005 600 12
PIA006 800 15
P14007 1000 16

TRANSISTORS,
IC's, TRIACS,
BRIDGES,
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Send for yours
today)

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volta Price

P.I.V. 1.11
HALF AMP
B05/05 60 lOp
B05/10 100 Up
ONE AMP 1 x 1 H
TUBULAR
8I/05 50 Up
B1/10 100 264
81/20 200 809
B1/60 600 Up
ONE AMP (132.)
TUBULAR
W005 60 1104
WOl 100 UP
W02 200 Mip
WOO 600 p
TWO AMPS *Doi

48,.

/32/05 00 Up
102/100 100 40p
B2/200 200 461
B2/600 000 UV
B2/1000 1000 110p
FOUR AMPS

ILR
64/100 100 1106
B4/200 200 66p
B4/400 400 706
B4/600 deo 76p
B4/000 800 81.00
SIX AMPS
IX iL h
86/100 100 709
B6/200 200 760
I36/400 400 901
B6/600 600 111.00

SILICON CONTROLLED
RECTIFIERS
Type Volta Price

P.I.V. 1.11
ONE AMP
CR81/05 50 Up
CRS 1/10 100 110p
CR8 1/20 200 Mb
CRS 1/40 400 Up
CR8 1/60 600 451
THREE AMP (TOIL
CRS 3103 50 800
CRS 3/10 100 809
CRS 3/20 200 369
CR8 3/40 400 45p
CR8 3/60 600 lip
FIVE AMP 1T043)
CR/45/400 400 40p
SEVEN AMP (7043)
CRS 7/100 100 60p
CR8 7/200 200 1114
CRS 7/400 400 700
CR8 7/600 600 115p

SIXTEEN AMP
8CR 16/100 100
BCR 16/200 200
SCR 16/400 400
8CR )9,600 NOO

65
704

1192,

I Amp
T05

id

3 Amp
7048

Henry's LIMITED
EDGWARE ROAD, W2

404-406 Electronic ComponentsandEquipment01-4028381
354-356 Hugh Fidelityand Tape Eguipment01-402 5854/4736
309 PA -Disco -Lighting High Power Sound 01-723 6983
303 Special offers and bargains store
All mail to 303 Edgware Road. London W2 18W

Open:- gam -6 pm
6 days a week
MS closed
Thursday)
All stores open
ell day Saturday

1 I I, i01(2,



G.W.SMITHICONADWITO
AUDIOTRONIC MODEL ATM. I

Top value 1000 op.v.
pocket multimMer.
Hansen. 0/10/10/230/1000v.
AC and DC
DC Current 0.1mA/100mA.
Reagan, 0/150k ohms.
Decibels - 10 to +22dB.
Size 90 x 60 x 28mtn.
Complete with test leads.
WM. Post 16p.
LT601
MULTIMETER
New style 20,0ou
o.p.v. pocket multl
meter. 8/25/50/250/
600 12500 V. D.C.
10 / 50 / 100 / 600 / 1000V.
A.C. 500A / 250mA. 6K 16
meg ohms. -20 to 22 dB.
MI 75. Post 20p.

MODEL TH-I2
20,000 op.v. Overload pro.
tection. Slide switch selector
0 25 / 2 5 / 10 / 50 / 250 /
1000V. D.C. 0 1 10 / 50 / 250 /
1000V. A.C. 0 160µA / 25 /
280mA. D.C. 0 13K / 30K /
1100K / 3 meg -20 to + 50dB
64 97. Pont 15p.

RUSSIAN 22 RANGE MULTIMETER
Model 2'437 10,000 o.p.v.
A drat clan. versatile in-
strument manufactured in
U.S.S.R. to the highest
standard. Ranges.. 2.5110/
80/260/600/1000v D.C. 2.5/
10/501250/500/1000v
DC Current 100wA/1/10/
100mA/I A. Resistance
1100 ohms/3/30/300K /3ni n.
Complete with batteries.
test leads, instructions and
sturdy steel carrying ease.
01' It PRICE 1697. I'. A P. 2. p

MODEL PL/36
204 IP Volt D.C. 8k Cl/
Volt AC. Mirror scale.
4/3112/30/120/600 V
1/A', 3/30/120/600 V
A.C. 50/600µA/00/600
nIA. 10/100K/1 Meg/10
Meg 11 - 20 to -.. 46db.
18.97. P. & P. 12p.

MODEL SOO
30,10(0 G.P.V. with over
Wad protection mirror scale
0/ 5,2 5,10/25,100/2505300/
1,0101v, DA X 0/2 5/10/25/
100,250j500/1.0110V. A .C.
0/60nA ,5150/500in A. 12
snip. I. 0,00/K /6 Meg./
60 Alec 11
69 05 Post paid.
Leath. r Case 61.76

U43112 MULTIMETER
E streniely sturdy instrument for
electrical use. 067 o.p.v.
0/ 3/1.5175/30/60/1501300/
600/900 V DC and 75inV.
0/ 3/1 5/7 5130/00/1501300
600/900 VAC.
0/30011A/1 5/6/13/60/150
600A1A/1.5/6 AMP. D.C.
0/1 5/0/15/00/150/000M A f
1.216 AMP. AC.
01200 L1/3K /30K a 7'5 / 15 / 30 / 75 / 150 / 300 / 7501: II(' TE22 SINE SQUARE WAVE

Accuracy DC I ".. AC I 5%. II 1 - 500, 0/750niV / 1 5 13 / 7 5 / 15 / 30 / 73 / 150 / 300 AUDIO GENERATO

Knife edge pointer, mirror scale. Complete LO 2 - 50. 1cbo 0-5000AA 2201240 V A.C. /750V Al'. Automatic cut out. Supplied coin. Sine: 20eps to 200
with sturdy metal carrying case, leads and operation 117.541. Post 25p. ,_pli.te with test leads, manual and test certi6. ken; on 4 bands.

Wirest+A49 oo. Pont 50p.Instructions. 19 50. P. & P. 251. Square, 20cps to 30

- LB3 TRANSISTOR TESTE; kcis. Output Impe-
HIOKI MODEL 770X BELCO AF -SA SOLID STATE SINE dance 5.000 ohms,
100.000 G.P.V. Overload SQUARE WAVE C.R. OSCILLATOR 200/250V. A.C. op -
protection Mirror scale. Sine 18 x 200.000 Ida; Square 18 x 50,000 Hz 1 erasion. Supplied
3/ 11/1 211 513/6/12/30100/ Output max brand new nd
1120/30aikn0/12rmv DC

I .5/31'11.2i30/60/150/300/6001200 t'. A.C.
15/30p,41/3/0/30/00/150/300mA
6/12 AMP. DC. 2K/200K/2
Sleg/20 Meg ohm -20 to
-1 AMR. 113.50. P. & P. 20p

370 VVTR MULTI -METER
Features A.C. current ranges.
20,000 o.p.v. 0/ 5/25/10/501
280/600 1000 V. D.C.
0/2.8/10/60/250/500/1000V AC
0150uA/1/10/100mA/1/10 Amp
D.C.
0/100mA/1/10 Amp AC
0/5K/50K/500K/5 MEG/ 60
MEG.
- 20 + 62db.
115. P. & P. 25p.

KAMODEN 72.200
MULTITESTER
High sensitivity tester.
200.000 o.p.v. Overload pro-
tection. Mirror scale. Ranges:
01 Od /.3/ 3/ 30/ 120/600/
1200V. D.C.
0 / 3 / 12 / 60 / 300 / 11,200V.
A.C.
0 16µA / I.2mA / 120mA /
600mA / 12A. D.C.
0 / 12A. A.C.
- 20 to + 63dB. 0 / 21( / 200
200 meg ohm.. 11696. Post

TTIK LAB TESTER.
100.000 O.P.V.
Scale Buzzer Short Cir-
cuit Check. Sensitivity
100,000 O.P.V. D.C. 51j/
Volt A.C. D.C. Volt.:

2 5. 10, 50. 250, 1,000
V. A.C. Volts: 3. 10. 25.

CI -5 PULSE
OSCILLOSCOPE
For display of pulsed
and periodic waveforms
In electronic circuits.
VERT. AMP. Band-
width 10MHz. Seoul -
licit,. at 100K Hz VRMB/
mm.  I25: 110R. AMP. Bandwidth 500K Hr.
&WO, it v at 100KH., V RMS/min. 3.25:
Preset triggered sweep 1-3.000usec.: free
running 20.200,00011E in nine ranges.
Calibrator pipe. 220 x 360 x 490mm.
115-230V. AC operation. 139 00. Carr. paid.

RUSSIAN CI.16 DOUBLE
BEAM OSCILLOSCOPE
5 mc/a Pass Band. Separate
YI and Y2 amplifiers.
Rectangular Sin. x 41n.
C.R.T. Calibrated trig-
gered sweep from '2 uleee.
to 100 milli -pee. per cm.
Free running time base 50 cisI melt. Built-
in time base calibrator and amplitude

K / 2 meg / 600meg ohms. calibrator. Supplied complete with all
30p. 114 95. Post 90p accessories and instruction manual

M. Carr. Paid.
THE MODEL 117 P.E.T. ELECTRONIC
VOLTMETER MODEL AT201 DECADE ATTENUATOR
Battery operated. 11 Frequency range 0-
0eg input, 26 ranges. 200K Ils. Attenuator
Large 41" mirror scale. 0-111db, 0 ddb step.
Size 31" x 41. x 21". Impedance 600 ohms.
DC VOLTS 0.3-1200V Max. input poem T

1 AC VOLTS 3-300V 31,1b0. Size 1/10 x 90 x 55mns.
50, 250, 500, 1.000% . ' RMS. 8 0-900V P -P. 112 50. Post 37p.
D.C. Current: 10, 100µA, 1 DC CURRENT '12-
10. 100. 500mA, 25, 10 amp. Resistance: 12MA. Resistance up ARF-300 AF, RF SIGNAL GENERATOR1K, 10K, 100K, 1031EG, 100ME0 il. to 200031 ohm. Decibels -20 to + 51,111
Decibel.: -10 to +49 db. Plastic Case i Complete with leads/instructions. 617.50. All transistorised,
with Carrying Handle. Size: 7lin. 0 Olin.. I P. & P. 20p. compact, fully port-
31in. 11896. P. & P. 25p. able. Al eine wave

MODEL L-55 FET 14 Ila to 220 KHz.
Model 5100TR MULTIMETER AI, square wave 18 Hz

V.O.M. ayyga to 100 KHz. Output
TRANSISTOR TESTER
100,000 o p v. mirror scale/

rload protection. 0/12/
6,3/12/30/120/600 V DC.
.0/30/120/600. V AC. 0/12/

,,oinzA/ 12/300mA/12 AMP
DC. 0/10 11/1 MEG/10011EG.

20 to +50db. 0.01-2 11PD.
Translator tester measures
Alpha, beta and 105. Complete
with bateau!, instructions
And leads. 613.60. PO. 26p.

MIN
Input /oily, lance 10 meg
ohma. 0 / -3 / 1.2 / 6 / 30 /
120 / 600%'. D.C. 0 / 3 I
12 / 60 / 120 / 600V. A.C.
0 / 120µ/1 / 120mA D.C.
0 11K 1100K / 10 meg
/100 meg ohms
11597. Poat 15p.

KAMODEN HMG -500 INSULATION
RESISTANCE TESTER
Range 0-1000Meg-

KAMODEN NM ISO TRANSISTOR TESTER .1111. 500 Volt.

High quality instrument Battery operated.Wide
range clear

to test Reverse Leak meter 49' x 4".
,urrent and DC current. Complete with de-AmplifIcatIon factor of luxe carrying case.PNP, transistor., batteries, instrucdiodes, SCR's etc 4" x Dona. 11995. Post 30pif" clear scale meter.
Operates from internal
batteries. Complete with MODEL U431I SUB -STANDARD MULTI- TE-20D RF SIGNAL GENERATOR
instructions, leads and RANGE VOLT AMMETER
tarrying handle. 112.60. I Renaitivity 330 ohms/ Volt

general Post 90p. AC and DC. Accuracy
6% D.C. 1% AC. isca:e

MODEL 449A IN length 165nini. 0/300/750pA
1 5 / 3 / 7 5 / 15 / 30 75

CIRCUIT TRAM- 160 / 900 / 750mA / 1 5 / 3 /
SISTOR TESTER 7 LAMP DC 0 / 3 / 7 15/

becks true A.C. 30 / 75 / 150 / 300 /
beta in out. Checks 750mA I 1.5 13 / 75
kbo. Checks diodes A311. AC 0 / 73 / ISO /

/ out. Checks 300 / 7'0i V / 1 5 3
01'11. etc. Beta

eine I square 10v.
P -P. RF 100 KHz to
200 31Hz. Output 1v
maximum. Operation
2201240v. AC. Com-
plete with inaructiona
and leads. 119.96.
Poat 50p.

MODEL TE. I
GRID DIP METER
Transistorised. Operates a,
Grid Dip. Oscillator, Abeorp-
lion Wave Meter and 0.61-`,L
lating Detector. Frequency

Irange 440Kcis-280Mcbt In
6 001111. 600µA Meter. 9V
battery operation. Size 180 x
80 x 40mm.
616.00. Post 20p.

TE-65 VALVE VOLTMETER
28 ranges D.C. volts
1,5-1,600v. A.C. volts
16-1,500v. Resistance up
to 1,000 megoluns. 200/
240v. A.C. operation.
Complete with probe and
instructions.
117 50. P. & P. 30p.
Additional probes avall
able: R.P. 121; 11.V.
1250.

KAMODEN MM. 720B
F.E.T. V.O.M.
Input impedance 10 meg
ohms.
Ranges:
0 / .25 / 1 1 2 5 / 10 / 60/
250 / 1000V. D.C.
0 / 2.5 / 10 / SO / 250
1000V. A.C.
0 / 25µA 12 5 / 25 / 260
MA D.C.
- 20 to + 62dB
0 / 6K / 50K 1000K 16meg

MMODEL C-701110 EN
3111 6" mirror scale

20,0110 o.p.v. 0 / 25 /

2 5 110 / DO / 250/
5000V. D.C. 0 / 2.5 / '
60 / 250 / 1000 / 50110%.
AA'. 0 / 50µA / 1 / 10 / 100 /
6mnnA / 10 amp. D.C.
0 12K / 200K / 20 wog
- 20 to 4 50 dB.
113 95 1' -.1 37,1,

All prices are subject to
10 VAT

Tests ICO and B.
PNP NPN. Operates
from 9v battery. ('om
ilete with all in-
structions. etc. 62 95.
P 6 P. 20p.

LB4 TRANSISTOR
TESTER
1..t PAP NPN tran-

ors. Audio indication.
I perates on two 1.5v bat-

crlea. Complete with all
nd root lone etc. 1460.
I. P. 20p.

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 ranges.
01/ 0031.1/ 3/1/3/10/30/100/
:UMW. R.M.S. 4cps.I2 Dfc/s.
Decibels -40 to + 50dR.
Supplied brand new complete
with leads and instructions.
Operation 230V. A.C. £1750.
Carr. 25p.

+ 10 dB.
110 K ohms)
Operation in-
ternal batteries
Attractive 2. W
tone case 71' x
6' x V.
Price 617.60.
Carr. I71p. r -

TO -3 PORTABLE OSC LLOSCOPE
Sin. tube, 3' amp. Sensitivity
01v p-p/CM. Bandwidth
1.5 cps 1.5 3111z. Input imp.
2 meg 250' X amp.
sennftiyily 0-9v. p-p/CM.
Bandwidth 1-5cps-600kHz.

I Input imp. 2 meg 2OpP.
Time base. 5 ranges 10 cps
300 kHz. Synchronization.
Internal/external. Illuminata]
scale 140 x 215 x 930 inns. Weight 1511b.
220/240V. A.C. Supplied brand new with
handbook. 64750. Carr. 50p.

Accorate w Me range signal
generator covering 120
E els 300 Mcis on 6 bands.
Directly calibrated Vari-
able R.F. attenuator, audio
output. X tal wicket for
calibration. 220/240V. A.C.
Brand new with instruc-
tions 11740. Carr. 37p.
Si, 1411 x 215 x 170 mm.

guaranteed with Instruction man
leads. 1117 SO. Cur. 37Ip.

AUTO TRANSFORMERS
0/115/250V. Step up or step down. Fully
shrouded.

80 W 12 10 P. & P. 18p
150 W 12 70 P. P. 18p
300 W 13 60 P & P. 29p
500 W 15 25 P. at P. 33p

1000 W 17 50 P. & P. 98p
1500 W 110 20 I'. & P. 43p
2250 W 917 2.6 P. A F. SOp
5000 W 135 00 P. & P. 11

MCA. 210 AUTOMATIC
VOLTAGE
S TABILISER
Input 48 125 VAC or 176,
950VAC. Output 120VAC
or 240VAC. 200VA rating.
611.37. Carr. 50p.
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RP214 REGULATED POWER SUPPLY

110.11.1 Male A arra Irk 10111.01 0 .J.IV DC up
to 1 amp. Dual scale meter to monitor

voltage and current

lc . n
.1 0 4

P 1 P. 25p.
105mm. 88 97

A Input 220/240V AC.
"--... ........ Size 1116 x 85 x

PS.200 REGULATED P.S.U.

V,-

Solid state. Variable output
5 20 volt D.C. up to 2 amp.

,;,- -- Independent meter. to
monitor voltage and cur-
rent. Output 2201240 V.
A.C. Sim 7f . or o 317.
219P96. P.  P. 26p.

P5.10000 REGULATED
POWER SUPPLY
Solid Mate. Output 6. 9
or 12 volt DC up to 3
ampo. Meter to monitor
current. Input 220/240.
AC. Size 4. x 3t x 6r.
31107. P. A P. 269.

" YAMABISHI
TRANSFORMERS

imilent quality at low co.t. All model. --
Input 230V. 50/60 cla. Variable output
6-960V.

MODEL S-260
GENERAL PURPOSE
BENCH MOUNTING
1 Amp 1700

t'5 Amp 11. 06
5 Amp 111-75
R Amp 61390

10 Amp 122 30
12 Amp 12:1 60
20 Amp VW 00
25 Amp 158 00
40 Amp 182 50

MODEL S -260B
Panel Mounting

1 Amp 17 00
2 5 Amp .. 18 06

Carriage and
Packing Extra

POWER RHEOSTATS
High quality ceramic con.
.traction. Winding. ent.
bedded in a itreour enamel.
Heavy duty brush wiper.
Continuos.. rating. Wide
range available ea Mock.
Single bole Suing. tin. din
shafts. Bulk quantities avail-
able.

Ph WATT. 10196/60/100/250/500/1000 ohms
955. P a P 10p.

60 WATT. 10/25/50/100/26011500/1000/2600
or 6000 011012. 6136. P. A P. lop.

100 WATT. 1/6/10/25/50/100/260/500/1000
or 2500 ohms. 61 116. P. A P. 16p.

230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Built In gearbox. All brand
n ew and booed. 90 RPM
CW; 2 RPM CW; 20 RPM
CW; 2 RPA ACW; 30
BRA CW:

-SEW CLEAR PLASTIC PANEL METERS
USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

AUTHORITIES, ETC.
Over 200 ranges in stock -other ranges to order. Quantity discounts available.

Send for fully illustrated brochure.

Type SW.100 100 0 80 mm.
50pA 14 15
50-0-50sa 13 96
100prt 13 96
100-0-10094A 13 90
500µA 18 70
1mA 13 60
20V. D.C. .. 13 80
60V. D.C. . 13 60 6 atop
300V. D.C. 13 60 300V. A.12 . U 70
1 amp. D.C. /3.60 VU Meter . 14 30

Type MR.S5'. 4 tin. x Olin. fronts
on, A 13 90
00tn A a00
00m A NN
amp /13 00
amp. U 66

5 amp. a IN
0 amp .... ISM
IV. D.C. IS IS
0V. D.C. II 1/0

0240 110/. D.C. 1131111

11111111 500V. D.C. SS 00KU IV. A.C. ..
KU NOV. AZ... WM
14114 3 Meter 1mA 111200
a 00 VU Meta .. /411
IS -110 I amp. AR.. 63 110
ASH 6 amp A.C. 1111110

13.101 10 amp. A.0.
MPH 20 amp. A.C. 99 110
11111/0 30 amp. A.C. 1112011

et4

60µA
50-0-50pA

Type SD.1130 112.5mm x 110mm Fronts 100-0-100µA
lOolA a lo 200PA
50mA . 13 10

6 . 18 40
50-0-501 A /3 40
100µA /3 36
100-0-100µA 13 36
200µA ... 13 30
1100µA /316
1mA /310
5mA .. 13 10

100mA U 10
600mA .. 113 10
1 amp q10
6 amp /310
10 amp. 113 10
51/. D.C. 83 10
10V. D.C.113 10
20V. D.C. VI 10
60V. D.C. 13 10
300V. D.C. 2310
115V. A.C. 13 SO
300V. AR. 23 80
VU Meter 321 60

Type SD.640 63.Smm s 115mm Fronts
50uA 13 06 600mA 12 90
50-0-60µA 03 06 I amp. 12 90
100pA 13 00 6 amp. . if 90
100-0-100µA 68 00 10 amp *2 PO
200µA .. 18 00 6V. D.C. .. 12 90
600pA ... 12 95 20V. D.C. .. 12 90
1mA 12 90 60V. D.C. 13 90
5niA 12 90 300V. D.C. 22 00
10mA 12 90 NV. A.C. 13 00
60mA 12 90 300V. A.C.. 13 00
100mA 12 90 VU Meter 8116

Type SD.460 46mm x 59.5mm Fronts
50µA 12 80 1 amp. 12 80
50-0-50µA 12 80 6 amp 12 80
100µA 12 75 10 anip. 12 60
100-0-100µA IP 71 OV. D.C. . 12 80
200p.A 12 70 10V. D.C. 12 60
500µA 12 55 20V. D.C. .. 12 60
1111A 12.80 soy. D.C. .. 22 60
billA 12.00 9011V. D.C. 112 60lOrnA if 60
1301nA 12 60 16V. A.C. .. 12 70
I00,nA 12 60 300V. A.C... 22 70
60001A 12 60 VU Meter 12 90

.nomsggl.

"SEW" EDGWISE METERS
Type PE.70. 3 17.32in. x I IS 321n

211n. deep
60µA 2316 1600µA
50-0-60p 13 60
100µA .. 13 60
100-0-100pA 03 50
200µA ... 13 10

imA
300V. A.0
VU Meter

13 20

13 20

1325
13 35

MOVING !RON-
AL). OTHERS MOVING COIL

.dcl Postage

HAND HELD 2 -WAY WALKIE
TALKIES
Battery operation. Volume and squelch
control.. Call button and pram to talk
button. aerial. Complete carrying

ummw £24.95 Zert.50p.

soomW f52.50 p.

r" £71.25 I]:%;. 50p.

O 01 each Poet 12p. Limnos required for operation in U.K.

ImA
1-0-IniA
5niA
10mA

Trim MR.S2P. 25 n. square fronts
50pA 13 110 10V. D.C. .. U SO
50-0-60feA 88.1116 20V. D.C. .. 62 60
100µ2 1111 OS 60V. D.C. .. SI SO
100-0-100s. am NOV. D.C. II SO
500µA 012111 liV. A.C. .. tl 110
1012 N.55/ 500V. AZ.. II 00
6n1A SIP/ Meter lmis. N-60
10mA 118 SO VU Meta, .. U110
60mA 02.011 1 amp. A.C.  1250

OOtnA UM 6 amp. A.C.  02 60
ISM 10 amp. A.C.  N-00

1 amp 22.50 20 amp. A.C.  311
5 amp 621111 30 amp. A.C.  88 SO

Trim MfL6SP. 36in. x 3eln. fronts
50µA 231.711 10V. D.C. . 12 60
50-0-11091A 13-13 20V. D.C. 112 60
100µA 13.111 110V. D.C. lE 60
100-0-10091A IS 111 160V. D.C. 112 60
200fert . IS II NOV. D.C. 22 60
600µA tl70 10V. A.C. 12 SO
600-0-600mA IS 111 10V. A.C. *2 80
1mA 89.0 INV. .C. /2 80
lintrt 31-11111 NOV. AM. /2 80
10mA WIN 600V. A.C. *2 80
60012 11 Meter lmA 12 85
100mA MN VU Meter 13 70
600mA ass 60mA A.C.  it 60
1 amp MAD 100mA A.C.  112 60
5 amp 111.119 200mA A.C.  12 60

a* 600mA A.C. 12 60a a I snip. A.C.  *2 60
20 amp. amp. A.C. /2 60

ass 10 amp. A.C. 12.60
as -a 20 amp.  C  12 60

6V. D.C. MANI 30 mop. A.C. 112 60

"SEW" EDUCATIONAL
METERS

Type ED.107. 21211
11 100mm s

10mm x 1011mm
A new range of high
quality moving roll
Instrumenta ideal
for school experi
Meet* and other
bench application.
V mirror wale. The

meter movement is easily accerIble to
demonstrate internal working. Available
In the following Taupe:

90v. d.c. .. NN
601'. d.c. .. /1506
300V. d.c. .. IS III 600µA 13 06

1mA 13 00
Dual range 20V. U.C.13 00
600mA/6A d.c 2100 NV. D.C. 13 00
6V/60V d.c. 97.09 300V. D.C. 13 00

1 amp. D.C. 1300

Type MR.311P. 121 32in. square fronts

V

ISOrsA if 66
60-0-609A 22 60
100pA 12 46
100-0-100µA12 40

62 26
6001aA if 23
200-0-2009a 12 25
1mA if 26
1-0-1mA . 12 26
1mA 62 U
SmA 62 26
10mA 62 26
20mA 12 26
50mA 12 23
100mA 22 25
160mA 23211

200m A
60001 A
500MA
760mA
1 amp
2 amp
6 amp.
10 amp.
3V. D.C.
10V. D.C.
16V. D.C.
20V. D.C.
60y. D.C.
100V. D.C.
ISOV. D.C.
NOV. D.C.
NOV. D.C.
750V. D.C.
16V. A.C. .

60V. A.C.
160V. AM
500V. A.C
000V. A.C
11 Meter 1mA
VU Meter

12 25
22 25
22 26
62 26
12 25
12 26
if 25
*2 26
if 26
12 25
112 25
112 25
2226
At 26
62 25
12 26
12 86
82 26
112 80
12 30
12 80
12 80
12 30
12 80
12 66

Type MR.45P. 21n. square fronts
50µA

" 70 0 au50-0 501..A 112 6610y."i.C. .
112 4012 40

100pA .. L2 60 20V. D.C. .. 2240
100-0-100µA 12 50 60Y. D.C. . 12 40
100NA . *2 50 NOV. D.C. U 40
300pA .. 12 46 15V. A.C. . 21 40
200-0-500pA

.'rnA A

82 40 3001i. A.C... 22 40

m i

12 40 8 Meter 1mA U 50
12 40 VU Meter IP 70
12 40 1 amp. A.C.  112 40
112 40 11 amp. A.C.  U 40+0012

. 1

62 40 10 amp. A.C.  if 40
...00mA 92 40 20 amp. A.C.  112 40
 amp 12 40 SO amp. A.C.  12 40

"SEW" BAKELITE
PANEL METERS

Type MR.65. 3}in. square fronts

..5/sA
11.A
40 -0s 0 -50µA
100pA
100-0-100µA
1100µA
500-0-500µA
I m A
1 -0 - rn A
1mA
10mA
flOniA
100mA
800mA

*4 60
23 56
23 05
1300
1300
62 70
22 70
22 60
if 60
22 60
SE SO
22 00
U 60
12 60

240° Wide Angle
ImA Meters
MW IA 60;nm square
MW 1.8 001011 square

P. A P. extra

13 97
2457

230 VOLT A.C.
SO CYCLES

RELAYS
Brand new. sets of
alsangeover tentacla at
6 amp rating. SOP each.
P.  P. 10p (100 Iota Mb
Quantities available.

1 amp..
I6 amp.

16 amp. .

12 60
12 80
12 80
12 80
U 80

11V. D.C. .. 113 80
10V. D.C. .. 12 60
20V. D.C. .. 60
60V. D.C. .. 12 60
1150V. D.C. S2 60
NOV. D.C. SS BO
110mV. D.C. S2 90
100tnV. D.C. 12 90
30V. A.C.  . 12 66
SOY. A.C. . 12 65
160V. A.C. 8266
NOV. A.C. SE 05
600mA A.C.  12 80
1 amp. A.C.  12 60

amp. A.C. 12 60
10 amp. A.C.  42 60
20 amp. A.C.  12 60
30 amp. A.C.  12 60
50 amp. A .0  12 60
VU Meter 13

Trite S-80 80 mm. square fronts
13 50

50 0 50µA 13 40
100µA 13 40
100-0-100pA 13 30

r,)
300V. f3 00
VIT Meter I.i 30

SEND SAE FOR NEW 8 PAGE LIST
SEMI CONDUCTORS & VALVES

ALL PRICES ARE
SUBJECT TO 10 VAT

ALSO SE/
FOLLOWING PAGES
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G.W.S111111116COWimoM11
UNR 30 RECEIVER

4 Bands covering 650 Itc/s30 m cis
B.F.O. Built -In Speaker 220/240 v.
A.C. Brand new with instructions.
Our. I 5.75 Carr.
Price 37p

4 Bands covering 650 kc/s-30 me/s
FET, S Meter. Variable BFO for
88B. Built-in Speaker, Band
spread, Sensitivity Control. 220/
240 v. A.C. or 12 v. D.C. 1211n. x
411n. x 71n. Brand new with
Instructions.
Our 125.00 Carr.
Price 37p

SKYWOOD 0E203
RECEIVER

801 d state. 5 bands covering 200-
420 Kits and -56 to 90 MHz.
Illuminated slide rule dial. Band
spread. Aerial tuning. BFO, AVC.
ANL, "8" meter, AM/CW/88 B.
Integrated speaker and phone
socket. 220/240 v. A.C. or 12 v.
D.C. 81ze 325 x 288 x 160 mm.
Complete with Instructions and
circuit.

Price 50r£32.50 Carr.p

LAFAYETTE HA -600
RECEIVER

General coverage 150-400 lie's. 550
ke/s.30 inc/e, FET front end, 2
mech. filter., product detector.
variable B.F.0., noise limiter,
B Meter Bandspread. RF Gain.
16in. x Mu. x Olin. 18 lb.
2201240 V. A.C. or 12 v. D.C.
Brand new with instructions.
Our E50-00 Carr.
Price 50p

TRIO 9R59DS RECEIVER

4 bands covering 550 kc/s to 90
male continuous and electrical
bandmpnad on 10, 15, 20. 40 and
80 metres. 8 valve plus 7 diode
circuit. 4/8 ohm output and phone
lack. 8813-CW, ANL, Variable
BFO. 8 meter. Sep. band.pread
dial. IF frequency 445 We, audio
output 1.5w. Variable RF and AF
gain controls 115/250 v. A.C.
Size: 71n. x 13in, x 10In. with
Instruction manual.
Our E49.50 Carr.
Price Paid.
FULL 111111011 OF TRIO STOCKED

113 ALSO SEE
PREVIOUS PAGES

EMI LOUDSPEAKERS

Model 950. 13" x 8"
with single tweeter/
crossover. 20-20,000
Hs. 15 watt RMS.
Available 8 or 15
ohms. 87 26 each.
P. & P. 97p.
Model 450. 13' x 8"
with twin tweeter/
crossover. 55-13.000
Hz. 8 watt RMS.
Available 8 or 15
ohms. U 63 each.
P. & P. 25p.

SPECIAL OFFER
STEREO
SPEAKERS

Matched pair
of stereo book-
shelf speakers.
Deluxe teak
veneered finish.
Size 141' x r

7r. 8 ohm..
8 watt RMS.

10 watt peak. Complete with DIN
lead.

Our /12,95
Price " Carr.

50p

HA -10 STEREO HEADPHONE
AMPLIFIER
All silicon
transistor
amplifier op-
erates from
magnetic.
ceramic or

tuner inputs with twin stereo
headphone outputs and separate
volume controls for each channel.
Operates from 9. battery. Inputs
5M11/100MU. Output 50MW.

Our
Price 61°

L t,97 P.6 P.
5p1

1021 STEREO LISTENING
STATION

For bal-
 n c I g
and gain

selectionf loud-
speakers
with addItional

facility for stereo headphone
switching. 2 gain controls, speaker
on -off slide switch, stereo head-
phone sockets. 8" x 4' x 21"

Our E225 P. &Price 15p

MP7 MIXER PREAMPLIFIER
6 micro-
phone inputs
each with
individual
gain con-
trols enabl-

ing complete mixing facilities.
Battery operated. 91" x 5" x 3".
Input. Mies: 3 x SmV 50K ; 2
guiV 800 ohm. Phono meg. 4mV
50K. Phono ceramic 100mV 1 meg.
Output 260mV 100K.

Our 18,,7 P. P.
Price ' 20p

ty a ols

ELAM REVERBERATION

AMPLIFIER
Self contained.
transistorised.
battery operated.
Simply plug in
microphone.
guitar, etc.. and output Into your
amplifier. Volume control, depth
of reverberation control. Beautiful
walnut cabinet. 71 x 3 x 411n.

Our 17.50 P. P.
Price a 15p

u D I 011 An ti) IIIc
tH chIHG 0E UCIAF

EQUIPMENT
Audiotronic Products are manufactured exclusively for the Audiotroule
Group of Companies and as a member of th croup we are pleased to
offer you this fabulous range of high quid, equipment. Made to our own
specifications each item provides outstanding perfOrmance and reliability
at a value lot money price!

ACD.660 Stereo Cassette
Deck

A beautifully
styled 4 track stereo
deck with an outstanding speci
fication offered at a remarkably
low price. Incorporates a boat of
features including ...Reliable noise
filter normal/chrome tape selector,
twin VU meter. slider record/
playback level controls, front panel
headphone socket, recording Indi-
cator lamp, phono/Din line input
sockets. 3.5mm mike Input sockets
etc. etc. Frequency response
I00 -8K Hz 1100-12K Hz Cr02)
8/N -45.1B. Croestalk 45d H. [leper.-
tion-35dB. Noise limiter-8dB at
10K Hz. Complete with phono
connecting leads.
OR

RICE
gi e .cm GInMs.5

0p

AHP-8D 8 Track Stereo
Tape Deck
Can be used
with most hi
amplifiers.
Push button
track *elector
and Illumina-
ted track
indicators. Attractive cabinet with
black and silver trim. Output level
750mV. AC 220/240v.
ooa
PRICE 444

'11.95 P. a P. 50p.

AHP-8A 8 Track Stereo
Tape Player

Incorporates built in amplifier.
giving 21 + 21 watts rms output.
Push button track selector,
illuininated track indicator., slider
controls for volume, balance and
tone. Attractive cabinet with
black and silver trim. Output
Impedance 8 ohms. AC 220/240y.

PRICE
OUR elms P. & P. 50y.

Stereo Headphones
LIMBO Ind I. idual
volume controls
Stereo mono
switch. 8 ohms. 40-
19,000 Hz.
U-60 P  P 30p
L811.110 Open back
type. Individual
tone and volume
controls. 8 ohms.
90-20,000 Hz.
U-60 P  P 90p
LBR.40 Two way
speaker system.
Individual volume
control.. 8 ohms.
20-20,000 Hz. 10" 7

USA P  P 30p 11, 
MAW 3" speaker 'IN -...4-41P
units. 8 ohms. 20-
20,000 Hz. Com-
plete with zipped
carrying case.
N-60 P. &P. 30p .

LQH.400 4.channel
dynamic head-
phones. Each ear-
piece has 4 drive
unite. 4.32 ohm..
20.20,000 Hz.
29-96 P.A P. 30p
LULU Electro-
static with self
powered energiser
and control unit
with headphone/
speaker selector.
4-32 ohms. 20-
24,000 Hz. 219 96 P. A P. 90p

se*

AUDIOTRONIC DOLBY 'B'
NOISE REDUCTION UNITS
Reduce tape hie. by 3dB at 130011s,
8411 at 1200Hz and IObB for all
frequencies above 300011..
Size 76r x -. AC 200/250v

PROCEU FOUR
For use with semi-profeesio tape
recorders. Freq. ree. 3011.-20K11:
* 2dB. El/N better than 70dB.
Full source tape monitoring.
Record/Replay metering. Switch -
able multiplex filter. Supplied with
test tape.
Our L50-00 PPrice 50p
PROCESS TWO
For use with cassette and tape
recorders. Freq. res. 30Hz-20K Hs* 2dB. Off tape monitoring.
Switchable multiplex filter. Two
Dolby calibration meters. 8/N
better than 70dB.
Supplibd with test cassette or tape
as required.

£34.50 P PPrice 50 p

ACR.14 Battery Mains
Cassette Recorder
Portable twin
track mono
recorder with
automatic
recording level
control. Built
in speaker.
Earpiece
socket. Input
for radio or
record player.
Fast forward and rewind.
Output 500mW. AC 220/240v or
fly DC operation. Complete with
remote control microphone, mains
lead, earpiece and batteries.
OUR
PRICE 4" 

gi 0.50 P. & P. 50p.

AMR -900 GLOBAL
AM, FM PORTABLE RADIO

10 waveband
covering
AM: 535-
1805 kHz,
LW: 150-
980 kHz,
MB 1.6-
4 00 MHz,
13W1: 4.0-
8 MHz,

8W2: 80-1 8 MHz, 8W3: 16-
24 MHz. PSBI: 30-50 MHz,
P8B2. 148-174 MHz, FM 138-
I08 MHz, AIR: 108-138 MHz.
Features time zone map and
tinning dial. Large clear scale.
Telescopic aerial and built in
aerial. AFC or FM. x 4"
speaker and personal earpiece.

Battery/mains operation. Si,
345 X 193 x 306mm.
ook
PRICE

£36.00 P. a P. 50p

AR.1000 SPORTSMAN
AM/FM PORTABLE RADIO
6 waveband.
covering
AM 535
1085K Hs.
FM MA-
108MHz.
AIR 108-
135MHx.
PB 147-
174MHz.
WB 182.
5MHz. Large horizontal slide dial
with logging scale. Slider volume
and squelch controls. 7 section
telescopic aerial for FM and built
in ferrite bar for AM. AFC. 91u.
speaker. Earpiece socket. Green
leatherette covered cabinet with
metal side panels. Bite 152 x 79 x
219111m. Battery/mains operation.
OUR
PRICE LI 1.50 P. a .P36P'

AUDIOTRONIC AMIL500
MULTIBAND RADIO

5 wavebands
covering
MW 635-
1805KHz and
FM 88-
175MHz. All
transistor.
Battery or
mains opera-
tion. Built In
aerial and 8
section tele.-
cook aerial.

Complete with batteries, shoulder
strap and earpiece.
OURPR £6.95 PAP 359

ICE

LOW NOISE TAPE CASSETTES
Top 111.141 quality In library case.
TYPE 6 10 26 Cassette
CEO 11.29 U /FN Tape Heal
COO 81.86 83-118 88 69 Cleaner 30p
0128 1929 14 48 81063
P. a P. 16p. poet free

ACR 3500
CAR RADIO

Manual tuning of Medium and
Long waves. 12v pos. or neg,
earth. Complete with speaker.
mounting bracket. and instruc-
tions.
Our L650 P & PPrice 50p

ACP.8 8 TRACK
CAR PLAYER

12e neg. earth. Slider controls for
Volume, Tone and Balance.
Channel selector button with red
pilot lamp, with speakers. mount-
ing brackets and instructions.
Our

'"
2.50

Price 40p

ACRI PUSHBUTTON
CAR RADIO

'S 1 t. ..;.:1"e!7

Push button tuning of one LW
and five MW stations of your
choice. 12v pos. or neg. earth.
Complete with speaker, mounting
brackets and instructions.
Our 18.95 P P
Price a 50p

ACASSE ELECTRIC
CAR AERIAL

5 section. Fully
automatic. 12v DC.
Extends to approx.
40". Complete with
switch, all leads and
instructions.

Our Price

£5.95
Pd.P50p
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SAVE 1111 TO 331/2% OR MORE MS
SUPER AKAI HIFI BARGAINS
cS35 STEREO CASSETTE RECORDER

For coalitional or Chromium Dioxide
tape. 4 track record/playback. Volume and
tone controls. Frequency ...P.m..' 40 -

16k H s Opting Cr02 tape).
J1406006 better than :I.:. wow
an. .utter better than 0 RMS.

with pair of matching
C888 speaker..

Porice 1;471110.
CE5.5015.ippr.

- CS)SD STEREO DECK
4 track record/playback deck. Accepts
chrome 'regular tape cawettew
Re. Price 90 ... .. P. & P.

OWS PRICE rorera :,op
CASINTT! IP. a I'. 50p) MICROPHONES (P. & P. 50p)
OXC4OD Deck .. /57 20 A1)51 Dynalme (pair) .. 17 50
OXC40 Recorder .. 167 20
OXC4OT Deck/Receiver 199 05 STEREO RECEIVERS ( P. & P. 75p)
(IXC45 Deck £7825 16300 20 s 20 watt 16196
OXC46D Dolby Deck .. 183 55 0.00030 25 - 25 watt 192 50
0 XC46 Recorder .. 18996 AAM1Rn 40  40 salt 1117 50
OXLMOD Deck .. 187 65 a 001008 2 . 36 or 4  10w £17500
OXC66D Dolby Deck .. 192 65 0 0.500 115 .2 watt 1150 50

CARTRIDGE (P. a P. 50p)
CR81 Deck with 1111113s. 165 40
CR8ID Deck . 853 60
CR8IT Recorder/Receiver 192 75
CR8088 4 channel Recdr. 1114 25
CRIMID88 4 channel Retdr. 193 65

TAPE (P. & P. 75p(
4000D8 Deck . /59 95
400008 Dust (Amer
1721L Reconler
X6000 Recorder
X 201D Deck
0X2200 Deck
OX221D .

X21400 Deck
0X370 Deck .

13 95
160 35
182 50

.. 1108 20

.. 1123 95

.. 1138 40

.. 1196 50

.. 1211 50 i STEREO HEADPHONES
AsEi

TAPE/CASSETTE (P. s P. 7511 I 1,SE20
X190014 Deck 1144 00 \ 122

STEREO AMPLIFIERS
P. o P. 5010

A5200 20 20 watt 161 75
015500 30  30 watt 178 50

02,i0i 45 watt . 1117 50

STEREO TUNERS (P
0T:d50 AM/FM

,07.500 AM/FM ..

4 -CHANNEL UNIT tP
001 Saiit .

SPEAKERS
s%% I55 (each)

& P. 5ilio
. 160 50

.. 194 50

8 P. 5irp
. 1.99 98

15100

14 75
1780
SS 25

RECORD DECKS

Carriage and Picking 50p
B.S.R. McDONALD
0114 Mini
0129 Mono
0137
510/TP111
610
610/T POI
710
510
21P80
51P60/0600
M11.60/TPD1
M P60/TPD2
HT70
H T70/0000
HT70/TPD1
CONIGINIEUR
BM Ell
SDI Chassis . .

BDI/SAU2/Plinth/Cover
13D2/8AU2/Chami.
RI/218A li/Cover
GARRARD
2025 T/C Stereo
81'25 III .

/11.25 III Aerie (121040
8P25111 /9800 ..
SW254275-6
AP76
81.658 .

8L72
8L9513
401
ZERO 100A
ZERO 1008
OOLDRINO
099
(1101P/C
OL69/2
0L72
OL72IP
OL75
OL75 P
OL7fIP/C
01.85 P/C

MORRIS
TD125/11
T1)125/A
T1)160C
T1/165

SPECIAL GARRARD

OFFERS!

STEREO
1025T

; peeil autoehatiger unit fitted
with stereo rer111111e cartridge.
Our Carr.
Price 50p

13 95

5 III£1395 S P 2
£1055 WITH ACO
£1545 GP 104
221 15
126 30

18 25
110 90
113 20
111 25
111 60
114 25
116 55

19 10
111 35
127 80
/22 70
128 20

16 35
£0 25
18 50

110 95
113 90

:In.: ref -di V
11, 75 o x 230 Stereo iiii/ I./2:i 115 95.431 16 - P. & P. 97p.124 35 2 230/Stereo 60/1.26 i18 00134 10 P. a P. 37p.131 40

2 x 250/Stereo 60/1.20 £20 25
P. & P. 37p.

119 99 I Tran.former for PZ8 £3 85.118 99
Active Filter Unit 1446.

Pair of Q16 110 70
Project 60 FM Tuner 11496
Sinclair Project 605 120 97.

P. a P. 37p.
All other Sinclair Product. in stock

2000 Amplifier MU
3000 Amplifier 1119-95

2000/3000 Tuner nese
Q830 Sneaker. um Pall*

P. & P. 50p each of above items

SP25 UCH. 4 speed iongle ri ord
er fitted with Aeon tiP104

dere° ceramic cartirdge.
Our 18,50 Carr.
Price w" 50p

I SINCLAIR PROJECT 60 1

L PACKAGE DEALS j

215 75
120 97
127 80
126 60
184 40
146 56
159 55

/56 60
U5 65
248 40
141 70

".1'114%,`V-

RECORD DECK PACKAGES
HOMER INTERCOMS

11011 4111p ooffice,store.,

Idea. Pare

,

factor i

plete with bat flies, cable
instructions.

2 Station 8497. P. a P. 15p.
3 Station 55 25, P. 8 P. 15p.
4 Station $6.98. P. & P. 17p.

Curiae and Packing 76p. SH628

Complete units with Stereo cart-
ridge ready aired in plinth cover.

GARRARD
2025 TC/OTA HCD
8P25 111/11000 .

RP25 II I/M44E .

8P25 11I/M44-7
SP25 111/M55E
SP25 11l Module/5175-6
AP/6,11000
A P701:000E .

AP76:M44E
A P76 M55 E
A P76, M75ED
A P76, M75 F.J
A P76 Module 5175-6 ..
A P96 %slide M75-6
2ERC, 1000 Mixlule/5193E

B.S.R McDONALD
7.10 s 711
NI P6111:000
011'60 TPDI/0800
51 I.60'5444-7
/1170'1'PM/0000
0OLDRING
GL72,i1000
(1 L75i11.6/0
11 L75 (1000E

000DMANS
TI)101/(i800 Teak
T1)100/(1000 White

LEAH
tielia,M75-6
PHILIPS
fa A1050:P200
(i A 160/0 P200
(: A211/0 P400 ..
(:A301 lieu cartridge)
GA30.4 P.U.

.. 131 50. 136 65

.. /39 15

£46 85
148 80

£43 95

£1380

.. 145 25

.. 123 95
£3275

PIONEER
PL12D) I Lem cartridge) 129 60
P11512 (Lem cartridge) 141 25
PLAID (Lew cartridge) 195 25
PI.50 (Lew cartridge) 189 90
P1.61 ILew cartridge) .. 11102 75
PLA35 (Less cartridge) .. 168 60

THORENI
TI)16./C/Ortofran 5115E8 186 95
TD125 A 11/11/Ortofon

M151.: Super . 11104 2.5
TD165/Ortolun M151:

Super 159 80
WHARFRDALE
Linton/Mee-7 Teak
Linton/M44 7 What..

510 65
215 95
116 45
116 10 Hs. Con,
216 90 plete with lead awl stereo plug.

STEREO HEADPHONES

OutstmilIng
able. Soft

ear.pds,
adjunIabl
head band.
8.16 whim.
20.20.000

MI:: Our 40147 P. 4, P.
in 90 Prise 30p
Lc: 6955

*3170 LHO2S STEREO
127 85
/29 18

833 244 1501

FM TUNER CHASSIS

-IF

6 TRAN-
SISTOR
H I U H
QUA L-IT V
TUNER.S IZE
0 N L

4 2jin 3 LE. stage.
Double tuned discriminator. Ample
output to teed most amplifier..
Operate. on PV battery. Cos erase
80-10051c/s. Ready built ready lot
use. Fantastic s due for mune,.
Our
Price iS95 P. &12p P.
Stereo multiples Nlapliars 24 97.

.-j-
SPECIAL PURCHASE!
tirtruluiv eicrurri muuti.

FERGUSON 3408 STEREO
HEADPHONES TUNER AMPLIFIER

Lio,,,,,,,ni C.., il, P.M 00.100 M II 4. ri, e p.11
n,..dpi...,,, button lupin. meal.... N . M watts
with padded I mei. Input. I, mterem ceramic

1
carp it cep. I cartridge and tape etc. Separate
4.16 ohm.. I bass treble. balance and volume( ..iii .17 40 20.20.000 . control,

115 00
...e--"' .

H... 1:010- ! Our
L31.50 P. & P.1"' with Price 50p

115 BO
8 ft. cord and plug.

119 20
....." tftig

PrisetIr i I 19 5
P.

413 OPP

TE loll DE -LUXE MONO NIGH
IMPEDANCE HEADSET

q 1, -1

Sen.111, e
magnetic
headset with
wit earpads.
Impedance
2,600 ohms
(d.c. 600
ohins). Fre-

240-4,000 Hz.

Our L225 P. P.Price 30p

BH.001 HEAD SET AND BOOM
MICROPHONE

Our123 70
223 go Price

MovingColl.Ideal
for language
teaching, cont.
municat Ions.
Headphone Imp.
16 ohms. 01 ICK.-
pFune imp. 200
ohms.

1495 P. & P.30p

3416 STEREO TAPE DECK
4 track. 71, 3f. 1E i.p.p. Stereo/
1110111. record/play. 7" reels. Input.
for dynamic mike., radio, gram.
Complete with cover.

Our 141.95 P. & P.
Price ''' 75p

VAT
All prices ., subtect to

tot VAT (10P,n
the 1)

Order with confidence by
post - but remember to odd
10". VAT (10p in the f) to

total value of goods
including cerriege/p.cking
end send cash with ord.,
PLEASE PRINT NAME 6

ADDRESS CLEARLY

SEND LARGE S.A.E. FOR F JLL HI-FI DISCOUNT LIST

I CO OnoloUll
ALL MAIL ORDERS TC

UNIT 4, THE HYDE INDUSTRIAL ES1ATE, THE HYDE, LONDON NW9 6JJ
TELEPHONE 01-2053735

PERSONAL CALLE AS WELCOME AT ANY OF DUR RETAIL BRANCHES
CO LONDON
207 11. Tottenham Court Rd.W.1
IC. Tottenham Court Rd. W.1.
21. Tottenham Court Rd. WA.
II. Tottenham Court Rd. WA.
21. Old Compton Street. W.1.
3. lisle Street. W C2
3c. Lisle Street. W C 2.
11111. Edgware Road. W 2
143. Edgware Road. 1/11 2

Tel  01.51100670
Tel:01.6372232
Tel: 01-6313715
141.015603739
TN: 01.437 9369

: 01 4379204
Tel:01-4379155

0172397419
Tel 01-7236211

311. Edgware Road. W 2 Tai 01-2620387
362. Edgware Road. W 2 Td 01.723 4194
152 3. Fleet Strewt. E C.4 Tel 01.353 2933
378 Her -ow Road. W 9 11 01 296 9530
ESSEX
$6. Souls Street. Romford TI Romdord 20216
NURSE"'
1046. WNW t Centre. Croydon Tel 01.621 3027
27 6 21. Eden Street. Kingston. Tel 01-546 71145
32, Hill gnaw Richmond Tal 01.9461441

ALL BRANCHES 3PEN 9a m -6p m MONDAY TO SATURDAY

CREDIT TERMS FOR
CALLERS 1E50 and over)

ALL EOUIPNENT IS
BRAND NEVI, FULLY
GUARANTE i0 AND
OFFERED WITH FUL.
AFTER SALES SERVICE

All items and prices
are correct at
20-7-73
but Sublet! to
change without
notice E b 0 E

,L SP,
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Everyday Electronics Classified Advertisements
RECEIVERS and COMPONENTS

TUNBRIDGE WELLS components
from Teleservice, 108 Camden Road,
Tunbridge Wells, Kent. Telephone
31803. S.A.E. or call in for list. Special
offers, limited quantity: Matched
AD161/2 68p, 10 transistors similar
2N3702/3 unmarked 32p, 12 1N914/6
20p unmarked, air spaced twin gang
receiver tuning capacitors, unused
50p, thin grey connecting flex 1p yard.
Minimum order 40p post free, but add
10% VAT.

Express
Components

E.E. PROJECTS !
General Purpose Amp £4 50
20W Shaver Inverter £4 00

Beta Component Board
(Kit only) £1 30

Beta Transformer M218 L1.85

WAA-WAA
SEND AMOUNT SHOWN IN COST
BOX TO RECEIVE KIT.

FREE POSTAGE (U.K. only)

17Albert Sq. London,E151HJ

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
Resistors, carbon and W.W., capaci-
tors various, transistors, diodes, trim-
mers, potentiometers etc. Send £1+ 10p
p. and p. c.w.o. to CALEDONIAN COM-
PONENTS, Strathore Road, Thornton,
Fife.

Computer Panels, 5-BC108, Diodes, 4-550 (10p)
Wire Ended Nons-10-116p (8p), Silicon
Diodes 650v 1;A.10 -35p. (Se). 3 Ass. M.C.
Meters Et 15 (25p). 100 Mixed Polystyrene/
S. Mica caps 5Opp Tagboards 20 way. 111" between
pins 18pp. Similar 12 way 1300. LAS Pot Cores
New Boxed 36017
lib Assorted components C1-114pp.
21b Assorted computer panels 81 MIPP.

J.W.B. RADIO
TS Hayfield Road, Salford s Lanes

Postage In brackets. Mali order only
Closed holidays Sept. 1s1 -16th

FOR SALE

TIMBER Plywood cut to your require-
ments. GENERAL WOODWORK SUP-
PLIES, 76-80, Stoke Newington High
Street, N16 5BR.

HUNDREDS of INTERESTING ITEMS.
Electrical and mechanical. Catalogue
5p. GRIMSBY ELECTRONICS, 64 Ten-
nyson Road, Cleethorpes, Lincs. (Mail
Order Only).

SINCLAIR PRODUCTS. Lowest prices
in country! Send S.A.E. for list. Mail
order or callers. Econisales, 9 Sher -
borne Road, Peterborough (0733-60238).

FOR SALE Marconi Sig. Gen 85KHz
to 25KHz in 8 ranges output 1 micro
volt to 1 volt Internal or External
Mod. £15. Hartley 13A Oscilloscope £13
or £25 for both. Carriage to be paid
by Purchaser. Seabourne Electronics
Ltd., 33 Camperdown Tce, Exmouth.

MISCELLANEOUS
RADIO & TELEVISION AERIAL BOOS-
TERS £2.95p, five television valves 45p.
50p bargain transistor packs, bargain
El resistor and capacitor packs. UHF -
VHF televisions £7.50, carr. £1.50p.
S.A.E. for 3 leaflets. ELECTRONIC
MAIL ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs.

....111.111111=111111M1
AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE

EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your transmis-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually it's
TWO KITS IN ONE because you get the
printed -circuit boards and components for both
the transmitter AND receiver. You're going to
find this project REALLY FUN -TO -BUILD with
the EASY -TO -FOLLOW instructions. An
extremely flexible design with quite an AMAZ-
ING RANGE -has obvious applications for
SCHOOL PROJECTS, LANGUAGE, LABORA-
TORIES, SCOUT CAMPS, etc.
GET YOURS! SEND E5130 (inc. VAT) NOW

S.A.E. for details

To: BOFFIN PROJECTS, DEPT. KEE,
4 CUNLIFFE ROAD, STONELEIGH. EWELL,
SURREY. MAIL ORDER ONLY

BATTERY ELIMINATOR KITS. Our
well-known Mini Mains Pack Kits now
complete with drilled insulated base
32 x 55mm. Fits into space of most
large transistor batteries. Easy wiring
instructions. Safe, silent mains trans-
former, silicon rects, smoothing capa-
citor, all top grade. For any ONE of
these voltages (state which): 3V,
300mA max.; 6V, 180mA; 9V, 120mA;
I8V, 60mA. £1.50 VAT included. By
mail only, UK post 5p. Amatronix Ltd.,
396 Selsdon Rd., South Croydon, Sur-
rey CR2 ODE.

COMPUTER PANELS
Type A: 4 Mullard 0C35 4 0E1'103 etc.
50p (6p). Type D: 4 Mulrd 0C36
OET103 etc. top (6p). Typela E: 4 0C298
4 ACY19 8 other transistors, 35 diodes. 60
R's Ss C's. £1 (10P).
12 high quality panels all at least 24 eq.
ins., loaded with transistors, diodes. etc..
Including trimpots and IC's £2 (25p).
7lb of lower quality Panels. some broken
£2 1400) Boards from 5p for callers.

71b BARGAIN PARCELS
Many hundreds of resistors, capacitors,
pots, crystals, switches, etc.. all new
components, also computer panels and
loads of odds and ends. Still only R1.65
(35p).

CASED AMPLIFIERS
4 -valve amplifier with tone and vol. con-
trols giving about 3 watts output into
7 X 4" 3(1 speaker. Oak -faced cabinet
14 x 13 x 9" also contains non-standard
tape deck. Mains operated. Tested, with
circuit, £3 (£1 up to 200 miles, £1.20
over). Suitable cassettes El (259). Spare
heads 40p.
PRICES EXCLUDE VAT. CARRIAGE IN

BRACKETS. SAE LIST

GREENWELD (EE5)
24 Goodhart Way. West Wickham, Kent.

Shop at 21 Depttord Broadway, SE8.
Callers welcome Tel: 01-692 2009.

PSYCHEDELIC
MINI -STROBE

A very POWERFUL: POCKET -SIZED
STROBE -LIGHT that Is SELF-CONTAIN-
ED and you can take anywhere. Go to
parties and really BRAIN -FREEZE them
with DAZZLING PSYCHEDELIC EFFECTS
end STOP -MOTION FLASHES. Boffin's
new MINI -STORE kit constitutes a fully
solid-state electronic device which Is
COMPLETE with FUTURISTIC case/
reflector unit, printed-cIrcult-board, elect -
Panics, end source -lamp -the only extra
Is a battery which you can buy locally. The
whole thing can bei easily built In a few
hours. A veritable FLICKERING FAS-
CINATOR! Adjustable flash -rats.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!!
SEND L2-10 (inc. VAT) for YOUR
MINI -STROBE
To: Boffin Projects, 4 Cunellffis Road,
Stonisleloh, Ewell, Bumf),
MAIL ORDER ONLY

THERMOCOUPLES
Acramet and Acrespeed
thermocouples, from IC are: -

Extremely accurate for fluid, gas or
metal temperature measurement.

Individually calibrated and carry a
certificate plus a one year guarantee.

Available with immersion or contact,
non -earthed, multiples, boss or plug.

Details available on request.

International Combustion Limited.
Superheater Works, Ashburton Rd.,
Trafford Park, Manchester.
Tel. 061-872 2581.

ELECTFICn  K
EDUCATIONAL FUN FOR ALL AGES 7 to70

kit nukes
'ITV difterent working prose..-

RADIUS. microphones.
,ers, alarms. morn code, Mc

..'PLETE LV SAFE,
. OUCTIVE a FASCINATING

' 'Wile Produced electronic
store and components OR

3 ,tad in transparent plestic
. loom plus el1accestories.
SOLDERING, wiring of 'crewing

,11 CULT INSTRUCTIVE 80 PAGE
CIRCUIT a DATA MANUAL INCLUDED

£6.95 per complete Kit inc. Battery, p & p
OIM, ,, 4 95 KNI 114 50 er

Satisfaction guaranteed Sp.,,tt W10,111011,
for Educational Authottoes on request

Cheque or P.O. (or SAE for catalogue) to:
ELECTRONI -KIT. 34, Brookfield, WestMill,
Highgate,London, N.6. Mail order only.

13l31313;rN

TREASURE TRACER

MK III Metal Locator

E9.80 f13.75
RI RIE" T S ELECTRONICS, 35b IANGLEY °RIVE WANSTEAD,
MOON III 21,1 IN3 order [pill
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EDUCATIONAL
TECHNICAL TRAINING in Radio, TV
& Electronics thro' world-famous ICS.
For details of proven home -study
courses write ICS (Dept. 731T),
Intertext House. London SW8.
DIGITAL COMPUTER Logic and Elec-
tronics. Four volume self -instructional
course. £2.95 including p. and p
Money back assurance. CAMBRIDGE
LEARNING (EE) 8a, Rose Crescent,
Cambridge.

FREE
TO ENGINEERS

Whatever your age
or experience you
must read New
Opportunities, It des-
cribes the easiest way to pass A.M.S.E.,
A.M.I.M.I.. City & Guilds (all branches), Gen.
Cert., etc.. and gives details of courses in all
branches of engineering Mechanics. Electrical.
Civil, Auto, Aero, Radio, TV, Building, etc.
You must read this book.

Send for your copy today -FREE!
B.I.E.T. BEE 08. (CX), Aldermaston Court,

Reading, RG7 4PF
Accredited by the Council for the

Accreditation if Correspondence Colleges

EIRSEEZBEMORMMEME1=11

VALENCE

ELECTRONICS
Specialists in FERRANTI SEMICONDUC-
TORS - DIODES - TRANSISTORS -
1.C.'s - FLASH TUBES - OPTO
ELECTRONICS

PERSONAL RECEIVER
(As in this issue)

Send SAE for full parts list.
2N 414 Radio I.C. LI /32p
Red Light Emitting Diode, panel mounting
with tree clip 30p

ALL PRICES FULLY INCLUSIVE

Post. etc. 10p FREE over (2 00

All enquiries and mail order to

VALENCE ELECTRONICS
2A CANAL ST., DROYLSDEN LANCS

Callers welcome at P.G. Electronics
Penny Meadow, Ashton-u-Lyne, Lancs.

Ii you have difficulty in obtaining

EVERYDAY

ELECTRONICS
Please place a regular order with
your newsagent or send 1 year's
subscription (£.2.35) to: -

Subscription Department,
Everyday Electronics,
Tower House,
Southampton Street,
London, WC2E 9QX

.:77i111111111111111111111111111111111011111111111111111111l1I116111111111111111111111111111

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault -Finding Guide, S.A.E. orders/
enquiries. Catalogue 15p. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

I -N-T-E-R- L -0 -C -K -1 -N -G
I PLASTIC STORAGE DRAWERS

0091. 00* -.....4160..0111IN 00'
1

OISCOUNI

PRICES

Newest, nea est
system ever devised for storing small 5 Envoi
parts and components; resistors, 1111ITUR00E
capacitors, d -odes, transistors, etc.
Rigid plastic units, interlock together in
vertical and horizontal combinations. Trans-
parent plastic drawers have label slots/ID 4, 2D
have removable Space divider. Build up any size
cabinet for wall, bench or table top. SINGLE
UNITS (5' 2F 26') CI -23 Dozen. DOUBLE
UNITS £2.10 Dozen. TREBLE (3D) 0.20
for 8 DOUBLE TREBLE 2 drawers in one
outer case (6D2) 0.23 for 8 EXTRA LARGE
SIZE (601) 010 for 8.
PLUS QUANTITY DISCOUNTS! Order

and over Deduct 5'. in the C. Order (10
and over Deduct 71% in the L. Order (20 and
over Deduct 10% in the L. Pack./Post Carr.:
Add 35p to all orders under LID. Orde-s over
G0 PiP/C free.

PLEASE ADD 10% VAT TO TOTAL
REMITTANCE

(Dept. EE9). 124 CRICKLEWOOD BROAD-
WAY, LONDON N W 2
01 450 4844I 11YET

ZIGGY'S 2001
ELECTRONICS Co. Ltd.

SPECS. MULTIMETER 134324.
sensitivity 20.000 OPV DC.
l'sually high current range..
.t snips a.c./d.c. Voltage. AC3 to
900V d.c. 0.6 to 1200V. Resistance
500 ohms -20-200.2.000k CI. Trans-

level -10 to -,--12.1B. This
high quality Instrument ha diode
protection. Complete with test
leads, batteries. etc.
PRICE U plus 25p post. etc.

TIMETER 4813. Similar to above but special
features include 3 amp current range and instrument
In housed In metal case with carrying handle.
illluntrated leaflet sent on requeat.) ONLY 8960
plum 25p P. a P.
SANWA IP-50. Diode protected. D.C. and A.C.
volts 0-500V. D.C. current 0-500 mA. Res. 0-1M
Di 96. P. a P. 20p.
EAGER LT700 TRANS., LT41 TRANS. Our Price
32p each. portage 01,
P.U. HEAD SHELLS AND SLIDES.
GARRARD C2 (8P25 Mk 111, etc.) 45p. 3i7 (31'25
51k II and earlier models) 11.
BSR McDonald 1310. 510. 610. 24P60i 45p. Postage
6P per shell.
ARE YOU HUMBLE ABOUT YOUR RUMBLE?
SP25 drive wheel,. 66p plus 5p P. A P. 51P60 drive
wheel-, 65p Ow 5p P. a P. SUBMINIATURE
TOGGLE SWITCHES -very useful, very sr iall. 8/1`
26p, liP/ST. 33p. Postage 01, each. over 10. pied fri
SUBMINIATURE MAINS TRANSFORMERS. Loot,
51Tii. ri 0 ti. 100 01/A. 80p, po.dage 10p. Mile.
12 0-12. 50 M/A 80p, portage 10P.
MINIATURE TYPE MAINS TRANSFORMERS.
Eagle Type MT21411, 6- 0 -ii 280 M/A. 11 20:4d4T150.
12-0 12, 15.151/A, 1120, MTIOO, 24.0-24. 100 M/A,
11.20. 11/8 types, I3V, 0 5 snip, C. Tapped, 81 06.
1531i, 0.3 amp. C.T., 006. Post 15p on min. size.
DIAMOND STYLI FOR SONOTONE 9TAHC, LP/78.
65p plus 5p P. A P. LP/LP. 95p OW Op. P. a P.
Latest Millard Data Book 1973/74 only 30p 4- 5P
post -No VAT.
NOR SPEEDY DELIVERY OF THESE MINT
CONDITION COMPONENTS PLEASE SEND C.W.O.
to 2101:IT'S 2001 ELECTRONICS CO. LTD., DEPT.
E.E.1 54 MABLEY STREET, LONDON, El.

N.B.-Please add 10% for VAT -Burry.

SINCLAI a EOUIPMENT
5 el i ee: ii -V 2\,

nisit , i r.,..,. A." P1,.

=  *I. r

Project 60 FM Tuner E1S 00 (LI 101
2 Z30/Stereo 60/PZS E16 75 (£2.05)
2230/Stereo 60/PZ6 L18 85 (£2251
2250/Stereo 60/PZ8/Trans £23 20 (L2.70)
230 13.033e) Stereo 60 £7 80 (98p)
250 F4311 335p) Trans for PZ8 £2 95 (507)
PZ5 123117 (59p) 2000 Amp £24 50 (E265)
PZ6 6830(83p) 3000 Amp £31 50 (£335)
AFU SA -SO (65p) 2000 Tuner L27 00 (L2170)
PZ6 IAN (84p) 3000 Tuner £27 00 1E2-90)
016 0-911(79p) Project 605 L20 98 1L2.40)

PROJECT IN KIT 12-50 (3457)
Our extremely Popular kit contains the extra
capacitors, din plugs and sockets. cable and fuse -
holder needed to complete Project 60.

IC RADIO CHIP TBASSI E2 -t0 (32p)
The world's most advanced IC radio chip. Con-
tains RF Amp, oscillator, mixer, IF Amps, wide
range AGC circuitry and voltage stabilizer. With
cats L2 -111 (32p). Send S.A.E. for free leaflet.
A kit of .esistors, capacitors and IF filters is
mailable to go with the Chip for E1 75 (297).

S-DECS AND T-DECS
S-DECS 11-44 (25p)

1
I

I 0
T-DECS E2-88 (40p)
(-DEC A 13 N (ato)

"..
50

----Cine/16 dil IC
carriers Ell DI (177)

SINCLAIR SUPER 1012

ONLY
0 Of (31 of

Max. supply volts 28. Power 6 Watts rms. Com-
plete with free printed circuit board and 44 page
Instruction book.

SWANLEY IC TOMORROW E2 00 (31p)
The World's most powerful IC amplifier. Similar
to the above but operates at 35 volts max. supply
and gives 12 Watts rms output. Manufactured for
us bye leading semiconductor company. Supplied
with our instructions and a 6 month guarantee.
Tut no printed Circuit.

KITS FOR IC12 AND IC TOMORROW
'Except for the power hits and speakers, all Items
suit both integrated circuits.
DELUXE KIT
ncludes all parts fOr the printed circuit and vol.

dme, bass and treble controls needed to complete
the mono version 11.45 (25p). Stereo model with
Palance control 0.30 (44p).
IC12 POWER KIT
A set of components to construct a 28V 0 5 Amp
Power supply E227 (45P).
IC TOMORROW POWER KIT
A set of components to construct a:35V 1 Amp
Dower supply £2.97 (520 -

LOUDSPEAKERS FOR THE IC12
5. 8 ohm E1011 (26P). 5' x 8' 8 ohm E1 45 (31p).
10' x 6'1: ohm Et -2111(4411)
PREAMPLIFIER KITS
Type 1 for magnetic pickups, mica and tuners,
with 3 position eoualization switch. Mono model
11.30(24p). Stereo model £2 '30 (34p). Type 2 for
ceramic or crystal pickups. Mono 40p (17p).
Stereo f!  20 (237).
SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

CIOCIDO
00131313
1113000
CICICICIFI
CICICIClid

NOV. uriLY L45 00 (LS ;0)

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent
Please add the sum shown In brackets alter the
or ice to cover the cost of post and VAT. Official
credit orders from schools etc. welcome. Send
SAE for free leaflet on kits, IC Tomorrow and
TBA 651. Mall order only. No callers, please.
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TRANNIES
I DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

Phone Harlow 37739
P1P 10p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

OUR NEW AUTUMN

CATALOGUE IS NOW

AVAILABLE 10p.

74 Series TTL
817400
617401
817402
817403
817404
817405
817406
517407
S 07408
6N7409
517410

41.4111 7412
507413
007416
6N74I7
SN:420
SN7433

1 25 1

16p 159
16p 15p
16p 15P
16p 16p
16p 15p
16p 15p
38p 35p
asp 36p
201/ IBp

20p 18p
17p 15p
27p 25p
38p 351.
329 29p
479 43p
47p 43p
16p 159
55p 50p

1 26 I
1 25 1

817423 55p 50p 817450 18p 161 817489 I 05p 5
817425 55p SOp 8147451 18p 169 817490 749
817427 49p 489 817453 16p 15p 817491 1 10p 1
8517428 77p 72p 8147454 1139 Ibp 8517492 74p
817430 16p 15p 817480 18p 15p 817493 74p
817432 49p 46p 8N7470 33p 29p 817494 85p
817433 94p 82p 817472 33p 29p 817495 85p
817437 72p 699 817473 119 39p 817496 99p
817438 729 899 817474 41p 38p 8N74100 1 80p 1
8517440 16p 159 817475 50p 47p 8174104 1 099 1
817441 74p 70p 817476 11p 439 81741051 099 1
817443 74p 70p 817480 73p 709 8174107 44p
817443 I -43p 1'37p 817481 1 32p 1 26p 8174110 Olp
817444 1 Up 1-37p 817482 97p 95p 8174111 1.179 1
817445 2 00p 1 -lip 817403 1 209 1 ibp 8174118 1.109 1
817448 1'07p 1-06p 817484 1 10p 1 06p 85174119 1.47p 1
817447 110p I 03p 817485 3-S64 3 859 81174121 44p
817448 1 10p 1.03p 817488 1111p Up 8174111 1 -Hp 1

 Devices may be mixed to qualify for Price Breaks
100 Plus less 10% off 25 plus break

Linear Integrated Circuits
301
301
301
301.4
301A
30IA
?07
707
307
308
308A
7090
7090

DIL
7099
8 PIN DIL
DIL
TO99
8 PIN DIL
DIL
7099
8 PIN DIL
7099
TO99
DIL
TO99

50p
56p
46p
89p
89p
8139
89p
69p
64p

6 45p
6 40p

Up
tip

7,3c
336

7410
74(0
7410
7476
7486
7486

DIL
TO99
8 PIN D1L
14 PIN DIL
TOSS
DIL
DIL
T099

999
959
38p
399
41p
481'
39p
41p

THE FERRANTI
RADIO IC

ZN414 LI 32

Transistors
3C107 16p
30128 14p
A1'127 13p
30128 13p
3C142K 220
3(141K 20p
AC176 15p
31187 13p
3C187K 20p
31'188 13p
3C188K 20p
M'1117 24p
3C118 2Ip
ACT 19 25p
4CY20 22p
3C121 23p
3311'22 18p
31.139 689
31/140 429
AL/142 44p
31)143 99p
31)149 38p

I/150 60p
414181 29p
ADM 29p
AD NIP 50p
41'114 14p
39115 14p
31116 14p
39117 14p
A11111 92p
59124 27p
A F139 390

F299 41p
A L100 779
31.109 66p
A L103 55p
35128 31p
38127 40p
AI:109 99p
A U110 1140
At'll1 774
BC107 Op
nr104 Op
BC109 ti
11(113 NIPRem lip
BCI25 113
BCI28 Up
IIC132 Up
1(1134 14p
BC135 lip
111137 16p

117138 38p 111260 Sp
111142 33p B9329 lap
11C143 33p 81330 18P
111144 30p 81390 37p
1(1141 26p 1193184 Mip
111147 Rp 119/015 Sip
111:148 9p B9X88 lap
I11149 9p 119X87 lip
10163 16p 119/(88 Np
111154 17p 111150 lip
1(1157 13p 111151 17p
hcIss 12p 119152 171(
81159 149 B91.64 UP
111167 13p 119190 76p
11C1118 lip 118X20 lip
111169 11p C407 Up
n1177 I6p e426 Up
1)1179 16p C428 alp
1)CI$9L (lp 1450 17p
BC183L Op 1198111 UP
liC184L Pp 1198112 42p
111188 Up 1198113 UP
BC212L llp MP4121 Sip
8C213L lip M98122 44p
B1'214L lip M98123 50p
110258 Op N K 7211 2Sp
8C259 8p N K 7212 DM
11C267 14p N K 7214 Up
110268 lip 1 KT217 Sip
(((300 40p NKT261611p
((('301 Sap 1KT271 21/p
BC30.2 a0p N KT274 20p
((('303 609 NKT275 llp
11C304 409 NKT403 71p
111170 17p 1KT4051169
110171 37p 51KY6039
111172 17p Up
111)123 68p NK16130
(11)130 50p Up
131)131 88p, NKT874 tip
80132 90p N K76770
111)133 42p 24p
B0136 60p NKT713SIp
BD141 II 87 1 KT773 67P
BDI42 509 0019 6611
BFI59 33p 01720 SOp
BF173 299 0123 SSP
BF177 28p 0(725 16111

B9178 29p OMR Up
119179 35p 0729 Sip
B9194 15p OM Up
89195 179, 0C38 Dip
11 9244 !7p10(741 14p

0C44 14p Diodes
0716 140
0770 lip
0171 14p
0072 14p
0781 14p
0183 lip
0084 Lap
TIP29A lip
TIP30A 64p
T1931.4 649
11932A Tip
TIP33 116
TIP34A

11 64
T1P35A

22.0
TIPMA

U.I9
TIP4IA 711p
TIP42A Slp
214706 lip
21930 lip
211131 lip
211132 lip
211413 Pep
211711 Dip
212904 409
212904A

44p
212905 Sip
212924 18p
212928 10p
213053 26p
213054 36p
213053 Utp
213405 44p
213663 67p
213702 Op
213703 Op
213704 Pp 0110 Sip
2513705 Op 0A47 04
213708 11/ 0A70 SP
213707 pp 0A73 1192N3704 Pp

16, 03711 Sp213709
213710 Pp 0381 Op

213711 99 0A86 lip
213794 170 OA90 Op213819 21). o*oi 2.
40361 60P
40382 6041 °A95 9.9
40838 Op 0A200 lip

Rectifiers
11914 Sp
11916 Sp
114148 Bp
1844 109
1144007 229
18113 17p
18120 17p
18121 UP

18131 lip
18132 UP
18920 SP
18922
18923 lip
18940 Op
AA119 Ilp
AA129
A.3213 Ill
AAZIP 14
AA217 14p
BA100 Up
Ifshr2 Up
112::: I::
BA145 hip
BA154 1419
BAX13 11/
BAX16 14p
BAYI8 lap

es
66p
729
049
72p
729
72p
72p
92p
76p
Sip
069
42p
69p
27p
06p
37p
41p
43p

Electrolytic
Capacitors

4 VOLT
47pF 64I,
100pF 6fp
2209F
330ssF 6fp
10000 I 3p
47009F 211p

63 VOLT
330 6 p
68µF 6 p
150uF 6 p
470uF I p
680pF 13p
1500µF 10p
2200mF lip
3300uF 26p

10 VOLT
229F 61p
47µF Gip
100µF Gip
220pF Op
3309F 10p
4700F 10p
1000AF II p

209
2200µF 24p

16 VOLT
150 6;p
33µF 6
64pF 6 p
150µF
220mF Op
680mF 17p
I 000mF 17p
I 500pF 2Sp
20009F 43p

25 VOLT
10pF 64P
22pF 64p
47pF ip
100pF
1500 SP
220pF 10p
47OµF 13p
6800F 20p
1000uF 22p
2200µF 39p
5000uF 60p

40 VOLT
6 fluF 61P
150 6IP
33pF 64e

40 VOLT
474 61:
1000
150pF 10p
220pf I 1p
4700 19p
6805F 2Sp
1000pF 2Sp
22009F 44p

63 VOLT
1pF
2-20 60
4-7µF Grp
6 -13µF Grp
100 Epp
220F 6 rp
6BuF 10p
100µF 1 p
I SOuF 13p
2200F 111p
3300 22p
4705F 211p
10000 44p

MULLARD POLYESTER'S
MULLARD POLYESTER CAPACITORS C2110 SERIES
2501 P.C. mounting:0-0199,0 01559,07199,810.03399,004799,0 06899.411.0199.45P
0 15µ9,07299, 649.0 33µF, 7p.0 47µ9,01p.068µ9.169.1 0µF,14p.1 59F.UP.2 291. lip

MULLARD POLYESTER CAPACITORS C216 SERIES
4001: 0 001µF, 0 00159F, 0 002299, 0 0033µF. 01104799. 66p. 0 006899.0 0199, 0.016µF
00229F, 0 034-9, Sip. 0 0479F, 0 0138µ9. 0 1µ9, Sip. 0 1599, Sip. 0 2299, Sip. 0 3301'.

04759. 14p.
1801: 0 0199, 0016µ9, 0 22µF, 0 02399, 0.047µP, 0 0689F, Pp. 0.1µF Sip. 0 ISµF.41p.
0.225F. (tip. 033µF. Sip. 0-47µY Sip. 0 689F, lip. 099, 1411).

VOLUME CONTROLS
Potentiometers
Carbon track 500 () to 2 211 n
Log or Linear
Single lip. Dual gang (stereo) 44p
Single type with D.P. switch lip extra.

SLIDE POTENTIOMETERS
68mm, TRACK
BINDLE GANGED. LOO or LIN 1k to 1M.
41p each
TWIN GANGED, LOG or LIN lk to 500k.
Up sack.
CARBON SKELETON PRESETS
antall high quality type (linear only).
All salve. 100.5 meg ohms.
--1 watt UP each
.211 watt SIP 44.1.

VEROSOARD 016 01
Matrix Matrix

2118 x 3118 19p 26p
BAY3I 1)p 2118 x bln 29p 289
BY100 194 3118 x 311.. 28p

339
289

191126 Dip 31in x 9(9 329
BY127 19p SIn x 17in (plain, 94p

BYX10 24o "" Pi" (bag lit '' ' 2" THYRISTORS
035 1010 nrir eutter501: 61i, r, ,1L , r1 , Ttrols (0.1 and

5,3 100

OAP llp matrix) u P
SLIDE SWITCH
SPOT lip each. D.P.D.T. lip each.

RECTIFIERS
P.I.V. 1 AMP

34 1140011[9
10a 114002 4i9
2011
400
600
800

1000

1514003 5tp
114004 Sip
114005 Op
114006 fly
114007 10p

1 b AMP

PIA001 Si
PL4002 Op
PL4003 10,
PL4004 10,
PL4006 lip
91.4006 lip
91.4007 109

BR DGE RECTIFIERS
I'. I 3519 2 AMP 5 AMP 10 3119

MINIATURE NEON LAMPS
2401 or 110V 1-4 M. A plus SD each.

MIN1TRON DIGITAL
INDICATOR TYPE 3015F
Reads 0-9 and decimals
(Data Sheet on request)
ONLY LI SO
hi 1311. Socket 339
103, en by 7447 11.05

50
100
200
400
600
800

33p
35p
37p
40p
44p
49p

539
57p
80p
64p
66p

II 713p 12 20p

11 98p 12 319
12 15p 12 429
12 429 22 75p

200

1 map 28 25 11
3 Amps 44 50 80
7 Amps 96 1 01

RESISTORS
wad s% carbon 1p each
welt 10% crbon 19 each

1 wast 10.. carbon 2(p each
R&D/0 10 01008 to 4 7 meg.

was[ nsh, 2% Op each
Range 10-1 meg ohms

300 400

44 43
86
1 24

MISC.
ITEMS

Toggle
Switches
SPOT 149
DPDT Hp

Crocodile Clip
Sp each

Battery Clips
P93
PP9 Sp

C tors
DIE
3 way Plug

140,961.
4 way Plug

Socket
way Plug

Socket

14p
lip
159
13p
lip
lip

Loolspesksr 411
2 way Plug lip

locket 1110

Fuse Holders
Chassis mounting
20mm Bangle 7p
1.2.5" Single 7p
1.26' Double 94

Connecting
Wire
Packet 6 x 6 yd..
Cols mixed 609

Heat Sinks
705 ip

6p

7066
T03

Knobs
K2

lbp
lbs

12s
Sp
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Over ISO
ways to

engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.I.E.T. and we'll send you full details and a free
book. B.I.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you ... but it could be
the best thing you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that nn
application for Associate Membership had been approved.: can hotii
say that thk has been the best value for money I have ever obtained a

view echoed by two colleagues who recently commenced the course".-
- Sfudent D.1.11., Yorks.
"Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects".-Student J.A.O. I niblin.
"My training with quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold" -Student
C.C.P., Bucks.

FIND OUT FOR YOOAVELF
These letters- and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer way of
getting ahead or of opening up new opportunities for yourself. It
will cost you a stamp to find out how we can help you. Write to
B.I.E.T. Dept. BEE20, Aldermaston Court, Reading RG7 4PF.

Practical Radio Et Electronics
Certificate course includes a
learn while vou build
3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

me e=CUT OUT THIS COUPON____
Tick or state se: biect of Interest.

Post to address below.
MECHANICAL Man. Prod.-cont. Constructional-cont.
A.M.S.E. (Mech.) 0 Quality Control 0 Building 0
Bol:er Inspect. Salesmanship 0 Building Drawing 0

&Operation 0 Storekeeping 0 Build. Foreman 0
C &G Eng. Crafts 0 Work Study 0 Carpentry&Join. 0
E &GFabricat. 0 Works Civil & Municipal
Diesel Eng.
Eng. Inspection 9

Ma na::ement 0 Engineering 0
Constructional

Eng. Metallurgy 0 DRAUGHTSMANSHIP Engineering
Inst. Eng. & Tech. 0 AM1E D. 0 Construction

SurveyorsMoto Elec.
Machines

To.ol Clerk of Works B
0 Council Eng.

0 Institute

C 1

Electricalsoptieriasp

0 Inst. of Builders 0u
si g lbts m a n -0Sheet Metal Work 0We:dingGeology

Hydraulics
n

ELECTRICAL &

AM.S.E. (Elec.). Li .lig & Tool Des. 00

ELECTRONIC .... manskip
Gen. Draughts-

0
C. G Elec. Eng. r '1',. h n'awithz Ci 1,auhnlic.nHgy-grenece. 0C & G Elec. Inst. C: Road Engineer. 0
Computer

o&rfiGp Elec.ute TeElect.ch . I RADIOc u&i Ti cE AL TE Structural Eng.RAS Surveying
0LElec. Maths 0 Colour TV

Electronic Eng.
00 C tiGecRavodihoicir/

GENERAL
0Elec. Science 0

Ei,,trieal Eng.El c &Grt.lecomm. Agricultural Eng. 0
Install. & Wiring 0 Tech. 0 Council of Eng.
Meters Prac. Rad. Elec.

& Measuring th kit)Instruments 0 Radio Amateurs

MANAGEMENT & RaEcixiaomServicing

Auto. cpn 0 RatdRioerTirvsEng.
Co -neuter o Trans. Course
PR3DUCTION

Electronic Data TV Main. &Serv.

Estimatingprocessing L.,0,__, AAUerT00E4S,Ag!RO

Foremanship 0 A.m.i.m.r.
Itmt. Cost & Man A.E.C. Cert.Accountants 0
NIhnafrement U C & G Auto. Eng. 0

Marketing _ Auto Repair
Engineer..

Garage
Management 0

Numerical Cont. 0 MMoAtAoiri4VerhpitPlel. 0
Operational

Research E.
Mechanics 0

Personnel Man. E CONSTRUCTIONAL
Planning Eng. 0 A.M.S_E. (Civill 0
Production Eng. C ArchitiolUre 0
(,'aching for many major exams. including

('.1, G and assistance in (..Nc., ii.vc.

ns .

o Farm Science 0
General Educat. 0

O Gen. Plastics 0
Pract. Maths 0
Pract. Slide Rule 0

o Pure & Applied
o Maths

Sales Engineers
Rubber Tech.

o Refrigeration

00 TelhritRizort

O Timber Trade
0 University Ent.

G.C.E.

58'0' & 'A'
LEVELS SUBJECTS
Over 10,000
group passes

POST TODAY FOR A
BETTER TOMORROW

T:) 11.I.E.T., Dept. BEE 21 QN
Aldermaston Court, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS

I d

BEE 20

I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Puhlishen approximately the third Friday of each month by IPC Magazines Ltd.. Fleeteray Howe, Farriniplon Street, I., rt.. 4A 4 %D. Printed in En;'.,
Dundable, Beds. Sole Agents for Australia and New Zealand -Gordon a botch 1 A liia) Ltn. South Africa -Central Ne Rho,lc-ia and Zambia - I Co.' ',fr... -

...nunnery and Otnce Supplies Ltd. Subscription Rate lincludine postage): For one year to any past of the nor1.1 C.! 3. E,credav Electronic, ,o1.1.uhieet t., ill. 1..nowing
tamely that A shall not, without the written consent of the Publishers dust given, oe lent. resold. hired out or nth -raise doposed of by nay of Trade at mere than the recommended selling

pries shown on the cover, and that it shall not be lent. resold or hired out or otlerrone deposed of if: a ovulated condition or in any mauthnre.e.1 ewer by nay of Trade. or affixed to er
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YOUR COMPLETE AUDIO; ELECTRONIC
require

STORES
r More of everything at the rii-ht price All you- electronic ments

within 20') yards - call and see for yourself.

BUILD TEXANTHE
* FREE TEAK CABINET ;',i:p.c:irtz

FEATURES. New slim design with 6 - IC's, IC
Sockets, 10 silicon transistors, 4 rectifiers, 2 zencrs.
Special Gardeners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters. monolstereo switch. Input selector; Mag. P.0
Radio Tuner. Aux. Can be altered for Mic., Tape. Tape -head. etc
(Parts list Ref. 20 on request)
Constructional details Ref. No. 21 30p

KITSPECIAL 228.50PRICE

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

P & P 45p
COMPLETE WITH FREE TEAK CABINET
Designer approved kits distr.butea by Henrys!

'41 featured u, "Practical Wireless"
May to August /971)

* SLIM
DESIGN WITH

SILVER TRIM
Overall chassis size

14Y" x 6" x 2" high

LOW COST HI-FI SPEAKERS
E.M.I. Site I 3+" v 13f". Large Ceramic Magnet.
TYPE 150 6 watt, 3. 8 or IS

ohms 12 20. Post 22p.
TYPE 150 TC Twin cone ver-

sion 12 75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover. S. 8
or 15 ohms. L3 50. Post 25p.

TYPE 35020 watt with tweeter
and crossover. 8 and I5 ohms.
0 S0: Post 28p.

POLISHED CABINETS ISO, 150TC 450 (460. Post 30p.
ASSEMBLED IN POLISHBO CABINETS 'e ohms)
SERIES 6 (Assembled 150 TIC) per pair L16.50. Post 70P
SERIES 8 (Assembled 450i pri pair 08.95. Post 70p

ML -3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion tuning. Built in
battery. Ferrite aerial. Overall

size 7" x 2.1" x 3)". TOTAL COST TO BUILD
14.85, Post 15p. All parts sold separately. Leaflet No. 6

"BANDSPREAD" PORTABLE TO BUILD
Printed circuit all transistor design
using Mullard RFIIF Module Medium
and Long Wave bands plus Medium
Wave Bandspread for extra eclectic ity.
Also slow motion geared tuning, 600
mW push-pull output. fibre glass PVC
covered cabinet, car aerial. Attractive
appearance and performance.
TOTAL COST TO BUILD (7.98

PP. 32o. (Battery 22p).

VAT

CATALOGUE
Fully detailed and illus-
trated covering every
aspect of Electronics -
plus data, circuits and
information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE 55r Paid

(40p FOR CALLERS)

PLUS! FIVE 10p
VOUCHERS

Send to this address --
HENRY'S RADIO LTD.
(Dept. PW) 3 ALBEMARLE
WAY, LONDON, E.C.I.-
for catalcnoe by post only.
All other mail and callers
to "303" see belsiay.

TEST EQUIPMENT Just a selection!
SE250B Pocket Pencil Signal Injector LI 90
SE500 Pocket Pencil Signal Tracer LI -50
THL3313 Robust 2KVolt L4.55 with case (4 95
TE IS Grid Dip Meter 440 KH5-280 mHz 03 45
500 30 Kis/ Multimeter 19.15

With leather case 110 50 4.200H 2OKIV Multimeter 14 10. With case L4 95
AFIOS SOKIV Multimeter 01.50. With case L9.50
U4341 AC/DC Multimeter with transistor tester with steel

case LIO 50
TE2OD RF Generator 120KH0-SOOMHt LI6 50. Carr. 35p
TE22D Audio Generator 20Hz-200KHz 117 50. Carr. 35p
CI -5 3' Pulse Scope 10Hz-10mHz 09 00. Carr. 50p
TE65 Valve Voltmeter 2B ranges 07 50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

PA -Disco -Lighting 006666.-UK's L aaaaa t Range -Write eft, esephone or call in. Details and
demonstrations on request.
DJ30L 3 Channel sound to light unit. 3KW. C29.50
DJ4OL 3 channel Mic (built-in) to light..3k W 08.7S
DJ70S 70 watt Disco amp mixer. L49 5
DISCOAMP 100 watt amp mixer, L68 85
DJI055 30 watt Disco amp mixer, (32 25
AntiFeeeback Quality Mic., (II .50
0)500 50 watt PA Amplifier L43.95
D(701 70 watt L52 75
D(1000 100 watt L63.00
GROUP 300 150 watt rms "Group" Valve Amplifier 18600
FIBRE OPTICS LIGHTING. - MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS - STANDS. MIXERS. SPEAKERS.
Everything for PA - Disco - Lighting.
FREE Stock Lain Ref. No. 18
611 PORTABLE DISCOS - DETAILS ON REQUEST
 CREDIT TERMS FOR CALLERS

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300 kcis BAND-
WIDTH, PRINTED CIRCUIT. HIGH
FIDELITY REPRODUCTICN. MONO
AND STEREO
A popular VHF FM Tuner for quality
nd reception of mono and stereo.
There is no doubt about it -VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL L6 97. p.p. 20p. Mk. I Decoder Kit L5.97.
Built IC Decoder L6.50. Tuning meter unit 11.7S.
Mains unit for Tuner andfor Decoder PS6,12 L3.25. Post 20p

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS,
Z30 13.57; 250 C4.37
STEREO 60 PZS 13-97 alie# eilklik

1797; PZ8 (4 77
PZ6 16 37; PACKAGE DEALS

Post 25p
Transformer for PZ8 (2.95 2Z30, Stereo 60, P55 L15.95

Active Filter Unit L445 2Z30, Stereo 60, PZ6 01300
Stereo FM Tuner I16 95 2ZSO, Stereo 60, PLO L20 2.5

IC12 L1-82; 016's (15 pr. Transformer for PZ8 (2. 95
Post etc 20p per item PROJECT 605 KIT (19 95

Ail prices are exclusive of 10% VAT
which must be added to all orders I1.-.
carr packing. (Note: Catalogue is not
subject to VAT).

Henrys LRIARnDI !TOE D1

EDGWARE ROAD, W2

See earlier page of this magazine for
transistors, I.C.'s and Semi Conductor
prices -latest list Ref. no. 36 on request.

E. & O.E.

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everything
supplied, tremendous value.
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZN4I4 Radio integrated
circuit as featured in Practical
Wireless, January 1973.
Article Reprint Ref. No. 19
10p. Price (1.20.

BATTeR TAPE DECK
G d 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
L9 50, post 10p.
LEARN A LANGUAGE

Recorded Cassettes with step
by step phrase books.
French, German. Spanish
Italian. LI .36 per course.
L5.00 per set of four.

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
LI2 75, p. g, p. 35p.

HI -F! EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for c11-
ers) and GUARANTEES.
FREE -24 page detailed
brochure (Ref. No. 171.
You can see the savings!

HIGH QUALITY
CASSETTES

The best UK low noise tapes
but at a special price.
'Living Sound' case, meet
the highest international
standard (IEC 94A). Fantastic
price savings.

3 6 101

far for for

C60
C90
CI20

100 I 80 2.80
1 33 2 97 4'20
1623 155.00

Full guarantee. Post paid,
Made by EMI especially for
Henry's.

ULTRASONIC
TRANSDUCERS

Operate at 40kc's up to 100
yds. Ideal remote switching
and signalling. Complete with
data and new I.C. circuits.
L590 per pair. Post 10p.

MARRIOT TAPE HEADS
4 TRACK MONO or
2 TRACK STEREO
'17' High Impedance 0 00
'19' Med. Impedance 0.00
'36' Med.-Low Imp. 0-50
Erase Heads for above 75p
'61 2 track mono -

Hi Imp. CI -75
'43' Erase Head for above 73p

7 SEG & NIXIE TUBES
(Post 15p per 1 to 6)

XN3, XNI 3, GN6 0-9 side
view with data, ESp.
GNP -7, GNP -8 0-9 side view
with decimal points and date,
9Sp.
301SF 7 seg L2 each. L7 per
4 with data.
12 and 24 hour clock circuits
Ref, No 31 15p.

Miniature Amplifier
5 transistor. 300mW olP
Fitted volume and sensitivity
control, 9 volt operated.
(1.75 each P P 15P

Quality Slider Controls
60mm stroke singles and
ganged. Complete with knobs.
5K, 10K. 25K, 100K, 250K,
500R. I meg. Log and Lin. 40p
each. 10K, 20K, 50K, 100K,
250K, Log and Lin ganged.
60p each.

404-406 Electronic Components and Equipmen 01-4028381 I Open.- Pem-6pny
394-356 High Fideilityand Tape Equipment 01-4025854/4736 (63% 74:::ek
309 PA -Disco -Lighting High Power Sound 01-7236963 Thursday)
303 Special offers and bargains store All stores open
All mail to 303 Edgware Roadt London W2 1 BW all day Saturday

Sj




