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THIS Receiver

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

, "THI

Aquarium |
Thermaostat

A simple unit that |
will maintain a set | :

temperature ac- T
curately.

I
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THIS Train Controller !! !

Provides automatic, gradual speed change
for stopping or starting, together with a
manual facility to provide realistic speed
control.




Build yourselfa TRANSISTO

R RADIO

WITH AFTER SALES SERVICE

10 TRANSISTORS.9 TUNABLEWAVEBANDS, MW1,
MW2, LW, SW1, SW2, SW3, TRAWLER BAND. VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Bullt in Ferrite Rod Aerial for MW/LW. Retractable, chronie plated 7 section Telescopic
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull output
nsing 600mw Transistors. Car Aerial and Tape Record Bockets. 10 Transistors plus 3
Diodes. Fine tone moving coil speaker. Ganged Tuning Condenser with VHF section.
Beparate coil for Alrcraft 3and. Yolume onjfoff. Wave Change and tone Control. Attractive
Case In black with sllver blocking. 8ize 97 x 7~ 4”. Easy to follow imstructions and
diagrams. Parta price list and plans 30p (FREE with parts).

ROAMER 10 WITH VHF INCLUDING AIRCRAFT

Total building cost

£9'35

P. P. & Ins. 52p

TG
(Overseas P. & P. £1 05)

.o

NOW WITH
VARIABLE )
L nable nve-
TONE CONTROL MW, M W2,
LW, 8W|, 8wz,
BW3 end Trawler

7 Tunable Warebands: MW, MW2, LW, 8W], 8W?2,

6 Tunable Wave.
banda: MW, LW,
BW], 8W2 B8W3
Trawler,bandplus
an extra Medjum
waveband for
easler tunlimg
of Luxembourg
etc. Sensitive fer-
rite rod aerlal and
teles~opic
for Ehort Wa

8W3 and Trawler Band. Built in Ferrite Rod Aerial
for MW and LW. Retractable chrome plated Tele-
scople aerial for Bhort Waves. Push pull ontput using
800:nW transistors. Car serial and Tape record sockets.
Belectis|ty switch. 8 tranaistora plus 3 dlodes. Fine tone
moving coll speaker. Alr apaced ganged tuning con-
denser. Volumejonjoff, tuning. wave change and tone
controls. Attractive case In rich chestnut shade with
gold blocking. 8ize 9 x 7 X 4in. approx. Easy to
foilow instructions and dlagrams. Parts price list
and plans 26p ( FREE with parts).

Total building cost . P.P &
(Overseas P. & P. £1-08) £7 68 Ins. {7p.

POCKET
FIVE

3 Tunable Wavebands:

MW, LW, Trawler Band

with extended M.W.

band for easfer tuning

of Luxembourg, etc.

7 stages—b transistors and 2 dlodes,
supersensitive ferrite rod aerial, fine

tone moving coll rpeaker. Attractive black and gold
case. 8ize By x 1} x 3}in. Plans and parts price
Hst 15p (FREE with parta).

Total building costs P.P. &
{Oversean P. & P. 65p) £2.50 Ina.24p

Band. Extra Medium wareband provides easfer tuning
of Radio Luxembourg, etc. Built In ferrite rod serlal
for MW and LW. Retractable 4 section 24in. chrome
plated telescople aerial for 8W. Bocket for Car Aerial.
Powerful push-pull output. 7 transistors and 2 diodes,
fine tone moving coil apesker. Alr spaced ganged
tuning condenser. Volumejon/off, tuning and wave
change controls. Attractive case with carrylng handle
8ize 9 x 7 x 4in. approx. Faay to follow {natructions
and diagrams. Parts price list and plans 25p (FREE
with parts).

Total building costs £6 .58 P.P.a
{Overseas P. & P. £1-05) Ins. 47p.

-

..
3in. Bpeaker. 8
stages—6 transistors and 2 alodes. Attractive black
case with red grille, dis] and black knobs with polished
metal Inserts. 8ize 9 x 5} % 2}in. approx. Plans and
parts price llst 26p (FREE with parts).

Total building costs . P.P. &
(Overseas P. & P. £1:05) £4 38 Ins. 31p

TRANSONA
FIVE Y

5 TRANSISTORS @
AND 2 DIODES

8 Tunable Wavebands: MW, LW and Trawler Band.
7 stage—B8 tranaistors and 2 diodes, ferrite rod aerial.
tuning condenser volume control, fine tone
moving coil apeaker. Attractive case with red speaker
grille. Bize 6§ x 44 X 1{in. Plans and parts price
st 15p (FREE with parta).

Total building costs . P.
{Overseasa P. & P. Gohp) £2.75 rn-. 26:7

Tuning Condenser

Unit:

{Overseas P. & P. £1-05)

“EDU-KIT”

INCLUDING MASTER UNIT TO
RUCT.

COMPONENTS INCLUDE:

2 Volume Controls:
B8witches: Fine Tone Moving Coll 8peaker: Terminal
8trip: Ferrite Rod Aerial: 2 Plugs and Sockets:
Battery Clips: 4 Tag Boards: Balanced Armature
10 Transistors: 4 Diodes:
Capacitors: Three }” Knobs. Units once
constructed are detachable from Master
Unit, enabling them to be stored for
tuture use. Ideal for Schools, Educational
Authoritien and all those interested in
radio construction.

Parta price list and plana 25p

ETC., @
FIVE

Reg. no. 788372

2 slider g | enclose £

Resistors:

IName

FULL AFTER
SALES
SERVICE

® Callers side entrance ‘*Laveils’’ Shop
® Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
PLEASE NOTE: ALL PRICES INCLUDE VAT

Address

RADIO EXCHANGE CO

I 61a HIGH ST., BEDFORD, MK40 1SA. Tel. 0234 52367

ROAMER TEN [
ROAMER EIGHT [J
TRANSONA FIVE [J
POCKET FIVE [J

(FREE with parts). lParts price list and plans for

All parts including £6.05 P. Pé;
as. P

Case and Plans

8 TRANSISTORS
and 3 DIODES

8 Tunable Wave-
bands: MW, LW,
BW], 8W2, 8W3

and Trawler Band.

Sensitive ferrite rod aerial for M.W. and L.W. Tele-
scoplc aerial for Short Waves. 3in. Speaker. 8 improved
type transistors plus 3 diodes. Attractive case in
black with red grille, dial and black knobs with polished
metal inserts, 8ize 9 x 5} X 2{in. approx. Push pull
output. Battery switch for extended battery
lite. Ample power to drive a larger speaker. Parts
price list and plans 25p (FREE with parts).

Total building costs
(Overseas P. & P. g]-Ob) £4'95 rm?s:p

please send items marked.

ROAMER SEVEN ]
TRANS EIGHT O
ROAMER SIX O
EDU-KIT O

(Dept. E.E.22))
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HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham,CR4 3HD. P

The Catalogue you MUST have!

i s e g g i

one 01-648 8422

X 81A”

250 pages 11%”
Hovie Rapio

COMPONENTS

jectronic
e clearly

WL Ieg

7

LR FTWRVER |

Details of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

e

't
r-------------------------.1

Only 5_5p.plus 22p packinG 8 ﬂ
POST THIS COUPON ™

with cheque or PO.for 77p.

Name

Address

]
¥
Lh:h:"JEKOfaZv?t:pﬂnflll’g gzbyml:‘::nomen ' HOME RADIO (Compononts) LTD. (Regn. No. London 912966)
o s Dept. EE, 234-240 London Road, Mitcham CR4 3HD
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SANSEI TEST EQUIPMENT

<
10 IN ONE MINI LAB
10 Instruments in one. Including

AC & OC Voltmeter, Ohm Meter,

£11-95 5500

SIGNAL
TRACER/
INJECTOR
Designed to
receive audio
frequency, built in
amplifier with high
galn of 60d8.

£11-55

including
VAT & P.P.

@ E Associates Ltd.

SIG MITTER
Powerful trouble
shooting signal
injector. Model
SE260.

£2:20

including
VAT &
P.P.

Herts.

DC POWER SUPPLIES
Regulated power supply variable up
to 15V 0-5A. Model SEB0O . , . ideal
for development work.

£11-00 e
NEW
HIGHLY SENSITI\VE

MULTITESTERS
Model M650 with mirror scale.

£770 7500

Cricketfield Lane, Bishops Stortford,

Tel. 0279 56347

A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

P
¢ »
S -

LFHTING 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
B600W 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.0. to

DEXTER & COMPANY
5 ULVER HOUSE

S SUPPLIED
TO .M, GOVERNMENT

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

450

INSTRUMENTAL
AUDIO
EFFECTS

SUPER “FUZZ' UNIT KIT. CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM 9v BATTERY (not supplied).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS. KIT
PRICE: £2-88 post paid.

CREATE “PHASE" EFFECT ON YOUR
RECORDS, TAPES ETC., UNIQUE CIRCUITRY
ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplled)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-86 post pald

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

03a, LICHFIELO STREET,
WALSALL, STAFFS. WS1 1UZ

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 £1 (25p)
Panels with 4 power transistors sim. OQC28

50p (%)
ELECTROLYTICS
68,000u 16v, 4} x 2 in. dia., 25,000u 25v
20,000u 30v. 5.000u 90v, 35000 1Sv,

8,000 SS5v, 4§ x 3 in. dia, 50p (l2p)
15,0004 15v, 10,0004 35v, 5,000u 75v, 44 x
2 in. dia., 30p (10p). 2,000 25v wire ends
15p (5p), 12 for £1-50 (15p)

20A DIODES 4 for €1 (7p)
3A DIODES 4 for 50p (Sp)
8 BLACK TOGGLES dpst 50p (8p)
250 MIXED CAPACITORS  60p (8p)
250 MIXED RESISTORS 60p (8p)
150 HI-STAB RESISTORS 60p (8p)
200 S| PLANAR DIODES 50p (Sp)

Sub min. co-ax. plugs & skts.

4 pairs 50p (5p)
REED RELAYS MIXED 10 for 50p (5p)
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for 55p (Sp)
QH BULBS 12V 55W 50p (Sp)
PAPST EXTRACTOR BLOWERFANS
100 cfm 4} x 45 x 2in £3-50 (28p)

Postage and packing shown in brackets.
Please add 10

' KEYTRONICS
{Mail Order only)
44 EARLS COURT ROAD
LONDON WS8.
01-478 8499

VAT to prices
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I.L.P. (Electronics) Ltd

THE HY41

The HY41 supersedes the popular HY40 introduced by 1LP last year. This highly mp:oved
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 HY 40

Ir nrq) With this important improvement the HYA41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardware Mountings and comprehensive
1234587138 manual are included in the basic kit. No further components are requ ed to construct a complete

power amplifier of extremely high performance sutficient! versatile 1o provide power not merely
for Hi-Fi but aiso 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 amplifie

Like its predecessor the HY 41 is based on convent onal and pioven circuit techniques developed
over recent years
OUTPUT POWER: British Rating 40 WATTS PEAK, 20 wats

R.M.S. continuous
LOAD IMPEDANCE: 4-16 oh

INPUT IMPEDANCE: 30K ohms at 1KHz

VOLTAGE GAIN: 30db at 1KH

TDTAL HARMONIC DISTORTION: e 5% {typic b)
at 1KHz

FREQUENCY RESPONSE: 5Hz--50KHz + 1db.

SUPPLY VOLTAGE: + 22.5volt:
SUPPLY CURRENT: 0.8 amps maximum

PIICE: inc. comprehensive manual, P.C. board, five extra components and P. & P
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE-AMPLIFIER

The HY5 has rapidly established a position in the WORLD as the sole hybrid
pre-amplifier to contain all feedback and equalization networks within an integrated
pre-amplifier circuit

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

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

Twao distinctive features of the HYS 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 HYS, forms a complete stereo
pre-amplifier

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

INPUTS OUTPUTS
Magnetic Pick-up (within +1db RIAA curve} Main Pre-amp output 500mV

2mV. 47K Direct tape output 120mvV
Tape Replay texternal components to suit

head). 4mv. 47K} ACTIVE TONE CONTROLS (Bexendalll SUPPLY CURRENT
Microphone {flat) 10mV. 47K ) Treble + 12db 6mA approx
Ceramic Pick-up (equalized and compen- Bass + 12db OVERLOAD CAPABILITY

satable) 20-—2000mV. variable INTERNAL STABILIZATION better than 26db on most sensitive input
Tuner (flat) 250mV. 100?)3‘2 Enables the r:'vs top share an unregulated infinlte on tuner and auxli
Auxiliary 1 250mV. 47K supply with the Power Amplifier OUTPUT NOI A :
Auxiliary 2 2-20mV. 100K ) SUPPLY VOLTAGE SE VOLTAGE: 05mv

16-25 volts
PRICE MONO: £3.60 STEREO: £7.20

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
Qutput: + 22.5 Volts at 2 amps
Overall Dimensions: L. 7°*; D. 3.8, H. 3.1

PRICE: £4.50 inc. P.& P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

CANTERBURY 63218

Please note we réserve the right to substitute at our discretion updated vefslons of advertised designs
where applicable.
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MAINS OPERATED CONTACTOR
220/240v. 50 cycle solenold

with laminated core so very

silent in operation. Closes 4

sircuits each rated at 10 ampe.

Extremely well made by a

German Electrical Company.

Overall size 2§ x 2 x 2in.

#4165 each.

NEED A SPECIAL SWITCH
Double Lesf Contact. Very -Illht pressure closes

HONEYWELL PROGRAMMER
This is a drum type timing device, the
drum being callibrated in equal divisions
for awitch nmu purposes 'm. trips
which are Infl
They are also arranged to Allow 2 opera-
tiona per switch per rotation. There are 156
changeover micro switches each of 10 amp
type operated by the trips thus 15 circults may
be changed per revolution. Drive motor is
mains operated 5 revs per min. S8ome of the many
ases o( this timer are Muhlnary control, Boller ﬂrlnc Dispenaing

Displa; d nnd signs, Bignalling, etc. Price from

— both each
10 for m Plastic

ry suitable for opmunl. ép
Ul each. 10 for 54p.

AUTO—ELECTRIC CAR
AERIAL

with dashboard control switch—{fully
extendable to 40in or fully retrac
table. Buitable for 12V positive or
negative earth. Buppilled complete
with fitting instructions and ready
wired dashboard switch. £8-35 plus
25p poet and insurance.

MAINS TRANSISTOR POWER
PACK

isp!
makers probably over £10 each. Bpecial snlp price £6-38 plus 25p post and
asurance. Don’t mise this terrific bargain.

MIGHTY MIDGET

Probably the tiniest possible radio, as described In Practical Wireless
January 73. All electronics parts £2-20 post pald.

Just what you need for work bench or lab. -

4 X 13 amp sockets in metal box to take

standard 13 amp fused plugs and onfoff switch with neon warning light. Bupplled

DISTRIBUTION PANELS

Designed to operate sets and
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7 PP9 and others. Kit eomprlne- mains

mer rectifier, hing and load resistor,
condensers and instructions. Real snip at only
4110, 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
6 way—1 pole, 12 way. All at 28p
each.

~ DRY FILM LUBRICANT
Dry Film Labricant. In aeroeol can for
easy application and for putting
l" lubricant into places where the nor-
Fl mal oil can cannot reach. Home'and
Rm everyd;y uses. We have purchased
a large quantity of these from the
Liquidator and are able to offer them
!o you for about half of the original list price.
88p per (8 0z.) can or 12 cans for £3 post paid. The
lubricant js I.C.1. fluon L169.

MULTI-SPEED MOTOR

Bix speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
& 15,500 r.p.m. Bhaft is } In.
dlameter and approximately 1 in.
long. 230/240v. Its speed inay be
further controiled with the use of
our Thryrister controller. Very
powerful and useful motor size
approx. 2 in. dia. x B in. long.
Price 97p plus 23p postage and
insurance.

MAINS MOTOR

Preclsion made—as used in

record decks and tape recor.

ders—ideal also for extractor

fan, blower, heaters, etc. New

and perfect. Bnip at 88p.

L. Postage 20p for first one then
10p for each one ordered.

1% atackmotor 94p.

14" stackmotor £1-10.

ISA ELECTRICAL
PROGRAMMER
learn in your sleep:
Have radio playing and
ketlle boiling as you
itch on lights
to ward off intruders—have warm house to coms
home to. All these and many other things you can
do if you invest in an electrical programmer
Clock by famous maker with 15 amp. onjoff
awitch. Bwitch-on time can be set anywhere to
atay on up to 6 hours. Independent 80 minute
memory jogger. A beautiful unit. Price £2:15 +
20p p & p or with glass front chrome bezel 83p
extra.

i CHIP RADIO

Ferranti’s latest device Z\(l(—glvel resulu
better than
technical notes and circuits. £1-385 each. 10 for lll

Hi-Q TUNER COMPONENTS

For experimenting with the ZN4ld.

KIT NO. 1. Plessey Miniature Tuning Condenser
with built in LW switch and 3” ferrit slah and
litz wound MW coll and wave change switch, 72p
KIT NO. 2. Air spaced tuning condenaer 8" ferrite
rod itz wound MW and LW colls and wave
change switch, 94p.

KIT NO. 3. Air spaced TC with siow motion
drive 8” ferrit rod, with litz wound LW and MW
colls and wave change switch, £1-10.

KIT NO. 4. Permeabllity tuner with fast and
slow motion drive and LW iloading coils and
wave change switch, 50p.

HOUR MINUTE TIMER
Made by Smiths. Complete
with control knob and cali-
brated dial. Useful in kitchen.
office, dark-room, etc. Bargain

at 56p.

lete with 6 feet of fex cable. Wired up ready to work. #8-50 plua33p P. &

HORSTMANN “TIME & SET' SWITCH
(A30 Amp Bwitch.) Just the thing if you want to come home
to & warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc. up to
14 hours from setting time or you can use the switch to give
& boost on veriod of t up to 3 hours. Equally suitable to
control price y around 45°
Bpecial snip price #1858 Poat nnd ins. 23p.

MULLARD UNILEX

This D.LY. Btereo Amplifier iz still availsble complete at £7-06 for
the four Mullard Modules, or Modules can be bought separately as
follows: —4 watt amplifier module (2 required) Mullard Ref. No.
E.P.9000—#1-60 each.

Pre amp module Mullard Ref. No. E.P.9001—$1-98 each.

Power module—Mullard Ref. No, E.P.8002—42-53 each.

1n sddition and made to Mullard Specification we offer:—

Btandard Control Unit with escutcheon and knobs—33-80

Enobs— 8et of ¢—50p
SPECTAL OFFER the completc Unilex with control £ I o poat
pald,

panel at PRE VAT PRICE.

RADIO STETHOSCOPE
lniolt way to {ault ind—traces -I(nu from serial
to speaker—when signal -wp- you've found the
tault. Use it on Radlo, T
amplifier, anything — eom-
Pplete kit comprises two special
transistors and all parts inclu.
ding probe tube and crystal
earpiece. £2-20—twin stetho-
st instead of earpliece 83p
extra—post and ins, 20p.

| 24hr. REPEATING TIME SWITCH
Made by Smiths these are A.C. mains operated. NOT
i CLOCKWORK. Ideal for mounting on rack or shelf or can
be built Into box with 13A socket. 2 completely adjustable
| time periods per 24 hours. 5 amp change-over contacts will
switch circuit on or off during these periods $2:75 post and
/ ios. 28p. Additional time contacts 55p pair.

TWENTYLITE
Fluorescent lighting units with polyester choke and finished white enamel.
40 ins model, ideal kitchen, bedroom, hallway, porch, loft etc, With tube
sssembied ready to inetall, 82-20. post 40p.

HONEYWELL THERMOSTAT

Made by Honeywell for normal air temperatures 40°-80°F
(5-26°C). This is a precision instrument with a differential
which can be adjusted to better than 1-6°F. A mercury switch
breaks on temp. rise—the switch is operated by a colled bi-metal
element and adjustable heater is incorporated for heat antici-
pation. Elegantly styled and en in an ivory plastic case
with clear plutlc windows thermometer above and switch setting
scale below-size approx. 3-8” x 3-2° x 1-4” deep—can be mounted on conduit box
or directly on wall. Price £1-37 each or ten for $12-58.

KETTLE ELEMENTS
Made by the famous A.E.I. Co. Ci 1 with h and bi
ring and plug shroud. Normal 2 round pin and flat pin earth

d ﬂxlnl

EXTRACTOR FAN
Cleans the air at the rate of
10,000 cubic ft. per hour.
Buitable for kitchens, bath-

rooms, changing
rooms, etc., it’s so quiet it can
bardly be heard. Compact, 53”
casing with 5}° fan blades.
Kit comprises motor, fan
blades, sheet steel casing, pull
switch. mains connector, and
fixing :mkeu. 2876 + 20p
P. & P.

DRILL

CONTROLLER

NEW IKW MODEL

Electronically changes
speed from approxie
mately 10 revs. to
maximum. Full power at all
wpeeds by finger-tip control.
Kit includes all parts, case,
everything and full jostruc-
'.lom #1-85 plus 13p post and
insurance. Made up model aleo
avallable. £2:50 plus 13p post & p.

TELEPHONES
Complste as lllustrated. Bave
your legs, time and temper,
simply by putting Iin some
telephones. Ex. G.PO. not
new~— but gnaranteed in good
condition aad serviceable.
Bupplled with diagram and
instructions showing how to
connect 3 types avallable as

rated less internal bell
41 each. Ditto wnh bell but less dial £1-25 each.
As illustrated with dial and beli £1-50 each.
Post etc. 50p each.

BAKELITE INSTRUMENT
CASE

- fize approx. 63” x 3§° x 2°
- deep with brass luserts in
four corners and bakelite
panel. This is & very strong
case sultable to house instru-
ments and special rigs, etc. Price

p each.
pazxlid 11p extra.
SPIT MOTOR

200-250V induction motor,
driving a Carter gearbox
with a 14" output drive
shaft running at 5 revs
p.m. Intended for roasting
chickens, also for driving
models—windmills, colour-
ed diec lighting effects, etc. £2-05 plus 20p post
and ins.

SOLDER GUN
A must for every busy man, gives
almost instant heat aleo illumi-
nated job. 100 watt $3-47 plus post
and ina, 20p.

TELESCOPIC
AERIAL
/- for portable, car radio or
transmitter, Chrome plated—
six sections, extends from 7} to
47in. Hole in bottom for 6BA ecrew.
A2p. KNUCKLED MODEL FOR F.M. 85p

TREASURE TRACER
Complete Kit (except woodea
battens) to make tbe metal
detector as the circuit in Practical
Wireless, August jssue. £3-30 plus
20p poet and insurance

IMMERSION HEATERS BY
REMPLOY

Btandard fitting for

domestic water

tanks, made by the

famous Remploy

C C

and overload reset push button. 2 Models—13in (aporox.) sultable for
Bwan and other similar modeis—1}in (approx.) suitable for G.E.C., Hotpoint,
etc. All quick boil 24kW elementa at 240V, Price #1-

BATTERY CONDITION TESTER

Made by Mallory but suitable for all batteries made by
FEver Ready and others, most of which are zinc earbon
types but also mercury manganese—nicad —silver oxide
and alkaline batteries may be tested. The tester puts a
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, size 3}° x 63 2° x wn.h leads
and prods. Price 32-50 plus 20p postage.

SNAP ACTION SLIDE
12 WAY SUB- ITCH

2 MINIATURE SW

MULTI-CORE CABLE  pgieq Sa. 240v. Made by
7-0076 copper cores each core P.V.C. Arrow. Type fitted in the

insulated and of different colour. handles of electric drills,
P.V.C. covered overall and approx. vacuums, etc. 5p each.
3/16in. thick. Price 28p per yard. 10 for 54p.

with uulin[ washers suitable for 200-240 volts
A.C., Depth into tank 11%. 2kw or 3kw £1-85 plus
20p each post and insurance.

MAINS OPERATED
SOLENOIDS
Model TT2—amall hut power-
ful 1 pu.ll—Appmx. size
13 x 1§ x 1}°. 88p.
Model 400/1 i° pull Bize
21 x 27 x 1)°. 83p.
Model TT10 1} puil. Bize 3° x 24° x 2{°. $1-98
plus 20p post and insurance.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
81 per hour see how quickly our
resettable fuse (auto circuit breaker)
wili pay for iteelf. Price only £1:10 each
or £12 per dozen, specity 5, 10 or 15 amp—eimply
At in place of switeh.
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RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices of these are:—

2 track record playback heads 50p each.

4 track record playback heads 72p each.

Erase heade are also availabls separately—
3 track 38p —4 track 85p

Mu-metal mounting shields 39p each.

2 track record, playback and erass heads already
fixed on Lheavy mounting plate with shield 31-28

1 RP.H. MOTOR
Made by the famous Smiths Company. 240v
80 cycls maine working. Ideal motor to drive
elock mechanisms. Price £1-10 each or 10 for £10.

ROCKER SWITCH

13 anip self-fixing into an ohlong hole.
Bize approximately 1° x 3° 9p each
10 for 82p.

SLIDE SWITCHES
Slide 8wilch. 2-pole changeover panel
mounting by two 6B.A. screws. Bize
approx. lin x lin rated 250V lamp.
8p each. 10 for 84p, 100 for £5-10, 500
- for 224, Ditto as above but for printed
circuit 5p each, 10 for 48p, 100 for £4-25.
Sud Ministare 8lide Switch. DPDT 19mm
(2in approx.) between fixing centres. 18p each or
10 for £1-08. BP Change over spring return 260v 1
amp. 10p.

HIGH ACCURACY THERMOSTAT
Usea differentlal comparator 1.C. with thermister
as probe. Denigner claims temperature control to
within 1/7th of a degree. Complete kit with power
pack 28°10.

RELAYS BY KEYSWITCH

Makers Ref.KMK3 Our number Rel. AS. Open
type mains operated coll —3 pairs change-over
contacts rated at 6 amps each. Mounted by 1
ocrew. Bolder tag connections. Price 60p each.

Ditto but 12V, Our Ref. Rel A4. Price 55p each.

WATERPROOF HEATING
ELEMENT
26 yarda Jength 70W. Self-regulating
temperature control. 55p post free.

TAPE PLAYBACK UNITS

Malne operated. Made by Reditune the famous *“‘music
m, background people’”. These are complete units
[ ndy to work. Have a -uperior motor driven flywhee}
10 contro! the tape through the capstan and also an
+ven 2qually useful valve amplifier with E1.84 output.
In a steel case with carrying handle. Two models
offerexl, good as new £8-50 and somewhat used at £3-50,
75p carriage up to 200 miles then 50p per 100 miles
extra. 90 minutes cassettes plain 77p recorded #1.

THYRISTOR LIGHT DIMMER

Domestic modei for any lamp up to 250 watt. Mounted on
switch plate to it in place of standard switch. Virtually no
radio interferences. Price £2-95. Industrial model § amp
module with control knob £3-30,

PSYCHEDELIC LIGHTING can be yours with aur
mains motor driven camn switch. S cams drive B switcles
slots in camas make and break 10 amp contacts as they
rotate. Hundreds of combinations possible to give all
sorts of effects. Bwitches can handle more than 10kW
of lighting. £3-85 each plus 20p post and insurance.

I.C. RADIO
AQUARIUM THERMOSTAT
CONTROLLER

To receive paris for these and other projects featured in thls insue send
quoted approximate amount any cash adjustment can be made later.

WINDSCREEN WIPER
CONTROL

Vary speed of your wiper to suit conditions.
All parts and lostruciions to make. S8 48.

HORSTMANN 24-HOUR TIME SWITCH

AMPLIFIER IN CASE WITH
SPEAKER

Marketed by Britlsh Relay under the name
Luxistor. This ie in a very neat looking cablnet
snd ls ideal around the home or in the workshop
for trouble shooting or for testing out a quick
lash up. 8ize approx. 93° x 64° x 3} deep. tnput
Is via & matching transformer and volume contro}
and fier may be p: by an 9v
batiery or an external 110v source, Speaker is an
R-A eliptical 6° x 334" 10,000 gauss. The amplifier
proper is a Newmarket model ref. P.C.4. Price
#3-85 each, 10 for £31-50. Post and insurance 20p.

EDUCATIONAL KITS—-all
pictorial instructions

with

TRIS BALANCB
KIT FREE
Eagle educational
kita. Japanese
made these are
e excellent  valus
ey for money, We
- do not expect
to be able to repeat this offer once atocks are sold.
Brief deacription of each kit ia given below and
with 3 kits or more we give FREE an accurate
11 pieca balance kit. Price of kits 44p each post
paid. Bpecial price for all 7 kits #8300 with free
balance kit.
KA2 Lens Kit. Eloven parta, including candle
one concave lens, One convex lens, stage and alit
frame, etc. Watch light ravs bend as they pass
through different lenses.
KAS Watsr Pump !It 'l'hlrteen parts. Top of
pamp e ing parts may
be obrerved. Sm.ll pnn- -n brightly coloured to
be seen enslly while working. Three types of
pump may be made: Lift pump, Force Pamp and
Porce Pump with reservoir and noxxle.
KA4 Buster Kil. Eleven parts. Transparent covers
allow the operation of buzzer to be seen. Iliustrates
and teaches how electromsgnetisny with an
automatic switch resnita in an operating buxxzer.
KA7 Electro-Magnet Kit. Flfmn parts, inciudes
Makes two el s, one with
one layer of wire and one 'nh neveral layers of
wire. Picks np tacks, nailn and any small parts
ehowing how magnetism works.
KAS Current and Resistance Kit, Twenty-nine
parta, including bench and light bnlh, Conduct
interesting and educational projects to learn the
application of “OHMB LAW" and see the differ-
ence in current and resiatance with different
types and lengths of wire.
KA9 Bell Kit. Eight parts, including bell and push
button switch. Bulld a complete electric bell and
sce how the bammer is triggered to make the
bell ring.
KA10 Morse Key busser and bell kit, 26 part kit
ey to construct, simple to operate.

. When fitted to hot water
ayutemn this could programme as follows : —

Programime Hot Water Centra) Heating
0 on on
1 Twice Daily oft
2 All Day of
3 Twice Dafly Twice Daily
4 Day All Day
5 C

¥
Suitable, of course, to rrognmme other than central heating
and hot water, for | and down-
ataira electric heating or henlng and cooling or taped music
nnd radio. In lnc'. there is no ilmit to the veraatility of this
. Mal d. Bixe 3in. x $in. x 2in. deep.
Prlce 2385 a8 llluutnu.-d but leas case.

STANDARD WAFER SWITCHES
Standard size 14° wafer—silver-plated 5-amp econtact,
standard 3° spindle 27 long~with Jocking washer and nat.

No.of Poles 2 way 3 way 4 way 5 way 6 way 8 waz 9 way 10way 12way

1 pole 44p ddp 44p 4dp d4p M p A
2 poles d4dp ddp ddp ddp 4p 44 4 T
7?7 70 41-04 81-

3 poles 44p 4ddp 44p 4P D

4 poles 44p 44p 44p T T T TI» 51-38 81-88
& poles 44p 44p 770 77p 21-04 51-04 81-04 £1-60 £1-60
6 poles 4dp 79 779  77p £1-04 51-04 81-04 51-87 81-87
7 poles Wp 7 77p 51-04 £1-32 £1-32 21-32 £2-15 £2-18
8 poles 77 7l Tp 21-04 £1-32 £1-32 £1-32 £2-43 s248
9 poles 779 T7p £1-04 £1-04 21-60 £1-60 £1-60 £2-70 £2-70
10 poles 7 T7p £1-04 £1-32 £1-00 51-00 £1-60 £3-00 £3-00
11 poles 77p 21-04 21-04 41-32 £1-87 £1-87 £1-87 £3-25 43-28
12 poles T 81-04 51-04 31-32 21-87 21-87 41-87 2358 53 63

BURGLAR
ALARM KIT

Protect your home & family by frightening away the
intruder. With our circuit, a mains door beli rings directiy
the door or window is opened. Kit comprises 10 reed
switches, 10 magnets, relay, mains transformer and bell
with circuit. Price #7-65.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits tnade by the famous Plessey Company. A once-
in-a-lifetime offer of Micro-electronic devices well below cost of manufacturs.
The parcel contains 5 ICs all new and perfect, Arst-grade device, definltely not
sub-standard or lemdl 4 of the ICe are single elicon chip GP amptifiers.
The Sthisa 1l NPN palr, R price of parcel well over £85.
Full circuit details of the ICs are Inclnded and in addition you wil) recelve a
iist of many different ICs available at bargain prices 26p upwards with circuits
and technical data of each. Complete parcel only #1 post paid.

DON'T MISS THIS TERRIFIC BARGAIN.

GOOD COMPANION

‘We can now offer theae again in j.c. veralon using Ferranti
ZN414 and Muliard AP Modules 1172. Excellent tone
wood cabinet. Cabinet size approx. 11in wide x 8in. high
% 3in. deep. Complete assembly instructions £6-78 plus
25p post and lns.

TERMS:—10% discount if ten of an item
ordered, send postage where quoted —other
items, post free if order for these over £6-00
otherwlse add 20p.

J. BULL (ELECTRICAL) LTD.

(Dept. E.E.), 7 Park Street, Croydon CRO 1YD
Callers to: 102/3 Tamworth Road, CROYDON.

MINIATURE SEALED RELAY

American made. Our Ref. No.
REL Al. Measures only |” wide
x §” thick and $” high and
it's a double change over, we
don’t know the contact rating
but estimate this at 3/6 ampe.
The cojl resiatance is 600 ohms
and 9-12 volt will close it. 1deal
for models and minjaturised
equipment, It's a plug in relay
but we supply complete with base.
Price 28p including base.

METAL CHASSIS

14 gsuge sheet steel— &
size approx. 77 x 3" x
1 3/8” deep. Cadmium
plated punched in the
centre to take 3 P.O. (
3000 type relays. There
{s aiwo a removeable cover
over this section measur-
ing 4}” long x 3}” x 24",
The chassis also has a few holes and could take a
small transformer and/or valve holders also some
3/8” holes for controls, pota etc. This {s an ideal
chasais for making up a relay unit or similar.
Thene are but in 1 condi-
tion and may bave a few resistors etc. atill
attuched. Price 40p each.

CLOCKWORK TIME SWITCH

For delaying the switching on for up to 12 hours.
Being clockwork this ls independent of the mains
and ie therefore useful for remote operation or
for hattery appliance. The front dial which is
calibrated in hours is turned through the required
revoiution then after pre-set time double pole
15.4 switch operates. Made by Smiths. Price 41-88.

MAINS TRANSFORMER

Ouwr Ref. MTJ1. Drop through chassls—open
construction. 240v Primary—9v 1A Becondary.
Price 77p each,

MAINS TRANSFORMER

Ocvr Ref. MTJ2. Parmeko Neptune serles. Thls
Is a totally enclosed ‘C’ core construction, upright
mounting and black enamelled. For 230/240v
8ec. 25-0-25v at 50mA. 1deal for mounting on
metal chassis mentioned above. Ex-equipment
but unused. 77p each.

3 POST OFFICE TYPE 3000 RELAYS

but d perfect—any not
s0 would be chnnxed.
1.—Ref. REL Jl. Has 6 sets of change-over
contacts and 2000 ohm coil. 88p each.
2.—Ref. REL J2. 2 pairs that close when relay
energized and 2000 + 1000 ohm coil. Price 44p.
3.—Ref. REL J3. 2 pairs contacts that close
and 6.4. K ohm coli. 44p.

| REV. PER MINUTE MOTOR
WITH GEAR-BO X

Made by the famous Chamberiain & Hookham
Lid. These could be made to drive clock or
skmilar. Really robust rellable unit. Price 99p each

150 REV. PER MINUTE MOTOR
WITH GEAR BOX

Good American make. Oponlu from m.lnn and
will drive switch or other

device. Bize approx. 47 x $* x 2|” with 47
diameter drlve shaft. Price £2-20.

12V CAR BLOWERS

Units made by Delco. 8 bladed 5% dla, fan inslde
heavy duty cylinder. These have really powertul
series wound motors giving a terrific air flow
saltable for ventilating or heating a car, boat,
caravan etc. Price 20 plus 40p post and
insurance. (Note these are intended for 12V D.C.
but can be run from A.C. up to 30V, The higher
the voltage the more the alr flow,)

13 AMP SWITCHED SOCKETS
By G.E.C. Standard type for fused plugs. Brown
bukellu 17p each or #1-50 for 10.

SPECIAL SUMMER OFFER

lullud Unilex at Pre V.A.T. price. You want
a good stereo system—well here's an offer you

should not mlul Tbe four Muilard modules all in

sriginal manufacturer's cartons and with original

maker's guarantee. 87 the lot. Control unit with

name plate and 4 spun aluminjum faced ‘control

knobs #3. Total 210 post and VAT paid.

% Goodman's Bpeakers $3-00.

¥.H.F. AMPLIFIERS

With bujit in mains power pack, these are valve

unpllﬂm, are mnetal cased and co-ax inputs and
i} at 1.V, fre-

quency. Useml also for re-building into another

nnit which needs a maine power pack. Price

28:76.

3 CORE MAROON COTTON
COVERED FLEX

Very best makers but nld coloured code. 6 amp—
28/36 x 100 yd. coll 82 plus 80p. 15 amp—
70/38 x 80 yd. coll £3:95 plus 50p post,

Kits of parts available for most previous EE
projects send SAR for list.
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o ('-Global S GOLDEN
{ @ Guarantee @
WE GUARANTES THAT WATHIN 7 DAYS OF PURCKASE
1F ANY (T§M OF GOODS IS FOUND TO BE GENUINELY
OFFECTIVE WE WILL AEPLACE THE SAID GOODS
(Y‘ WITHOUT QUESTION. AFTER 7 DAYS GOODS AME X
COYERED BY MANUFACTURERS 17 MOKTHS
u ‘_ GUARANTEE ‘
NN NN NENENCINCINE
ALL PRICES ARE INCLUSIVE OF V.AT.
FANTASTIC OFFER Leak Deilta 3O £49-40
GARRARD SP25 Mk Il Leak Delta 70 €310
Goldring G800. Teak finish, plinth Metrosound ST20E Mk I} €32-50
and tinted cover with mains lead Metrosound ST60 €55-50
and DIN plug and screened lead. Rogers R/brook Ch. £41-15
All fully wired Rogers R/brook Ca. €42-25
Please add €175 £|4.75 Rogers R/bourne Ch. £54-25
for P. & P. & Ins. Rozlers F;'bourne Ca. ::::3
Sinclair 2000 .
TURNTABLES Sinclair 3000 o
Please add 95p P. & P, & Iru. Sinclair 605
BSR MP6‘0 B 15 Sinclair PRO 602 x ZJ0/PZS5 £16-40
Garrard SP25 Mk (il (9-95 Sinclair PRO 602 x Z30/PZ6 £19-45
Garrard SL65B £12-75 Sinclair PRO 60 2 x Z50/PZB
Garrard AP76 £16°75 _Trans, - . £25-
Garrard 401 £22-78 Sinclair AFU (Filter Unit) £4-95
Garrard Zero 100 sgle £32-95 Sinclair Stereo 60 Pre-amp €7-35
Garrard Zero 100 auto. £36-45 Sinclair IC 12 (Int. Circ.) £2:20
Goldring GI8S/P&C 59-35 Sinclair ZJ0 Amp. £3-85
Goldring GI01P P&C £19-40 Sinclair Z50 Amp €4-50
Goldring GL72 €21-95 Sinclalr PZ5 Power Supp. €4-20
Goldring GL72/P £29:55% Sinclair PZ6 Power Supp. £6 15
Goldring GL7S £27-40 Sinclair PZ8 Mains Trans. £4-95
Goldring GL7SP €33-90 Sinclair PZ8 Power Supp. £6°15
Gol:ring GL75 Lid Q gg
Leak Delta €44
Pioneer PLI2D £35-10 SPPEAPKERS )
Thorens TDI25 €58,75 | £1°65 for P & Pu(per pain) os
Thorens TDI25 AB £88 95 Amstrad Acoustra | £2
Thorens TDI60 AB&C £49-30 Amstrad Acoustra 2500 ﬂ: 95
Wharfedale Linton with cart. £25:00 | Aoollo |36 N Ei‘! EE
Celestion Ditton .
TEINSERS Celestion Ditton 44 £74-90
Please add 93p P. & P. & Ins. Goodmans D/Maxim £39-70
Alpha Highgate FT 150 €33-30 Goodmans Mezzo J £49-70
Amstrad Multiplex 3000 €24-90 Goodmans Havaht £34-45
Leak Delta FM (Cased) £47-95 Keletron LS 100 £18.95
Leak Delta AM/FM £55-90 2-75
Leak 150 €327
Metrosound FMS 20 Mk Il £33-35 Sinclair Q16 £10-95
:ozers RRIQ;rooi:(FEg; (Cha.) £32-95 Sinclair Q30 £30-60
ogers R/brook FET4
(Cased) £36 S0 Wharfedale Denton Il £17 45
Rogers R/bourne FET4
(€ased) c44-95 SPEAKER UNITS
Sinclair PRO60 Mod £14-90 Wharfedale Unit 3 £16-30
Sinclair cased tunar £26-15 Wharfedale Unit 4 €28-70
i i 475
TUNER/AMPL'F'ERS Goodmans Din 20 Kit £14-7
Please add £)1-10 P. & P. & Ins.
Alpha FR 3000 £61:35 PLINTH &
Goodmans Module 80 £59 90 COVERS
Goodmans Mod 80 Com £107-75
Goodmans Mod 90 £74.65 £3 «02%
Goodmans QOne-Ten £86-65
Leak Delta 75 €107-75 For Garrard
Rogers R/brook cha. £62-30 SP 5
Rotel 150A £45-90 2025 TC,
Rotel 200A £58-95 3008, BSS
McDonal
AMPLIFIERS MP60 €3-08. P. & P. 7Ip
Please add 95p P. & P. & Ins. For AP76, SL728B, SL9SB ete.
Amstrad 8000 Mk () €16-45 | €451, +71p P. & P.
Amstrad :C2000 t;g I: T s
Amstrad Integra 4000 £23-4
Alpha Highgate FA400 £39-05 CARTRIDGE
Please add ilp P. & P, & Ins.
Global 10410 £19-75 Goldring G850 £2.85
Global 20420 £25-20 Goldring GB0O €370
Goldring GB0OE £6-45
Goldring GB800SE €215
Shure MID £3 10
All prices correct Shure M44E £4-40
attime of press | Shure MSSE €5-00
€. & 0. E ond are Shure 7SED Type 2 €935
0 subject 0 | Shure VIS €15-95
- alterations. Shure M75E) Type 2 £8-10

IBAL AUl
INLL ARENL

Dept. (EE9), 174 Pentonville Road, London N.I. Tel. 01-278 1769
Or 4 High Yiew Parade, Redbridge Lane East, Woodford Avenue
iiford, Essex. Tel. 01-550 1086

Open Monday to Saturday
6 p.m LATE NIGHT FRIDAY 7 p.m

MAIl ORDER . Order with conhdence Senda Postal Order, Cheque
. Money Order Bank Draft. Giro or Cash by Registered

Mail. CALLERS: Please note that cheques can only be accepied 1ogether
with cheque cards (not Barclay Cacd)

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS
on main road lgading to the East and West Country
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incl. P. & P. and VAT

The latest B.S.R. 8 Track cartridge Replay Deck.
Ready to install in your Hi-Fi Stereo System.

This unit comes compiete with Hi Gain Stereo Pre-Amplifier,
4-Programme Indicator Lamps, Track Selector Switch, all.
leads and piugs, etc. for 230 volt A.C. mains operation.

oW & 10W AMPSﬂ

SWony £1.98
10W ony £2.49 &7

incl. P. & P. and V.A.T.

Specification :-

Nominal Volts

Into 3 Ohms

Into 8 Ohms

Into 15 Ohms

Typlcal Distortion 5%
Freq. response at 3dB 10Hz to 30KHz
Sensitivity (Typleally) 20mv
Full power consumptlion (30 Ohms) 650m A 580mA

Slze 247 x 1§~ 24" x 13"
The 5SW matchbox sized amplifier will run satistactorily
from a 12V car battery. Can also be used for portabie voice
reinforcement such as public functions where mains supply
is not accessible. A small malins unit kit is available.

Two amplifiers are ideal for Stereo. Complete connection
details and treble, »ass, volume and balance control circuit
diagrams are supplied with each unit.

Discounts are available for quantity orders.

Cheapest in the U.K. Built and tested

STEREQ - DECODER

Incl. P. & P. and VAT

5%
10H2 to J0KH:2
20mV

A ready built unit, ready for connection to the I.F. stages of
your existing FM Radio or Tuner. A teil tale light can be con-
nected to show the presence of a Stereo transmission and
correct operation.

The Unitis in the form of a small printed circuit, and no further
alignment is necessary, as all preset adjustments have aiready
been carried out at the factory.

It is recommended that a L.E.D. is used as the indicating
light and a suitable device is available from us at 364p.
Supplied with all necessary instructions.

—xX X £ ¥ & ¥ & X |
lenclose £........ .for .......... 8 Tracks/.......... SW

Amps./..........10W Amps./.......... Decoders (Please
I insert quantities and deiete those not applicable.)

Name jgoreidssni ks 't is addns s @ mesd 68 ans ravd
AdAress ..........co..... I

Dept. E, 222/224, West Road, l

I BI PRE PAK Westcliff-on-Sea, Essex SSO 9DF

Co. Regn No.820919 Tel: Southend (0702) 46344
[ N 3 N BN B 5 BN N J

Everyday Electronics, September 1973



LARGE STOCKS
ATTRACTIVE DISCOUNTS

ELECTROVALUE

DEPENDABLE SERVICE 3CAMCLINNE-IUT LYY

S

Everything brand new & to makersspecs

ecialists

AX]JAL LEAD Prices subject to amendment by the manufacturer. 57 T I
S|EMENS AND Rated voltage: 3V 6-3V 10V 18V 25V 40V 63V 100V (o] o eran ce
Capaclty uF
NEW MA R KET 047 100 7 [ 250V up to 0-1uF: 100V/0 1uF and
1-0 10p b1y above.
2N3055 npn silicon power 80p 22 10p 7P 8p 0-01; 0-012; 0-015; 0-018; 0-022;
AC153K pup germanjum low power 32p 47 10p 7 gp 7 0-027; 0-033; 0-047; 0-056; each 4p.
ACI76K npn germanium low power 32p 10 v 8p P Bp 0-068; 0-082; 0-1; 0°12; 0-15 each 4p.
ADI161 npn germanjum medjum power 42p 22 P 7 70 i 9p 0-18; ;'22; each 5p.
AD162 pnp germanjum medlum power 40p 47 ki) 8p 7 Bp p op 12p 0-27; 0-33; 6p. 0-39 7p. 0-47 8p. 0:56 10p.
AF139 pnp germanium UHF 48p 100 8p ki) 70 70 7 8p 11p 19p 068 11p. 1k 13p.
BC 107 13p; BC10R 12p; BC109 13p: | npn 220 ki) 8p 8p 8p 9p 10p 17p 27p Prices subject to amendmcnt by the
BC167 11p; BC168 10p; BC169 11p } P 470 8p 9p #p 10p 12p 17p 24p  43p manufacturer.
BC177 21p; BC178 19p; BCI179 21p; | o 1000 10p 12p 12p 17p 20p 24p 40p
BC257 12p; BC258 11p; BC259 13p | pnp 2200 14p 17p 22p 25p 36p 40p SILVERED MICA non-polarised
Btandard groupings available. 4700 25p 28p 37p 41p 54p capacltors in 34 values from 2-2 pF
BDI185 npo med power 37p 10,000 40p 43p to 680 pF, each 8p
BD136 pnp med power 38p
DIODES
OA90, 0AD1, OA95 each 8p RES'STORS 100 o 20
QA200 8p. OA202 10p o, o, (o}
3;“,’;;;‘;‘;?°,{‘;“‘;°,‘.,°;’2p Cods Power Tolerance Range Values Jt09 100099 100 up
BFYS1 191; arailable {see note helow)
C 1/20\W L 82Q-220K Q El2 9 8
Full lists and technical data will be found in g }"2:“" :.’ -:-';g_ﬂ)g:(nﬂ E{d 1 g-g 8;2 ne::
No. 6. ist. £ 3 2 1 | 75 ne
Catalogue No. 6. See also amendments list ¢ 12w 8% TaoMa B2: 17 i o et
C 3\ 5% +7Q-10MQ El12 2:5 2 1-6 nett
SIEMENS THYRISTORS MO 12w 2% 10Q-18M0 E24 4 3 2 neit
ww 1w 10% £ 1/200 0220-390Q EI2 7 2 [
0-8A 400V 58p, 400V T0p ww 3w 5% 10-10K Q E12 7 7 [
3A 400V 80p, 600V 88p ww ™ 5% 1Q-10KQ El2 8 9 8
Codes: C—carbon film, high stabliity, low noise. Priced are in pence each for quantities of the same
ZENER DIODES full range E24 ralues: 400mW: 2:7V to MO—metai oxide, Electrosil TRS, ultra low noise ohmie value and power rating. NOT mixed values.
WW-—wire wound, Plessey. (Ignore Iractions of one penny on total value of

36V, 14p each; 1W: 6:8Y to 82V, 21p each; 1:5W: 47V
to 76V, 48p each. Clip to increase 1-5W rating to 3 wutts
(type 266F) 4p.

DIN PLUGS & SOCKETS

by llirshinann, 44 rating

r«‘% Q}::

4 2 way L8—socket 10p; plug 12p. 3 way scr. mocket 10p; f | ; 3
plug 12p. 5 way scr. socket 12p; plug 15p. }

%,'-y,}‘
TRANSISTOR - \‘\,:. )
ACGESSORIES , )

Values: resistor order)

E12 denotes serles
and their decades.
E24 denotes series: as E12 plus 11, 13, 18, 20, 24, 30, 36, 43, 51,
62, 75, 91 and thelr decades.

10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82

% Please remember to add V.A.T. to your order,

POTENTIOMETERS

Rotary carbon track, double wiper
SINGLE P20 1in 100{) to 2:2M Q
12p, P20 log 4-7K €2 to 22 meg. 12p
JP20 Log, 4-7K (1.to 2-2M 2 12p,
Dual gang lin 4:-7K 2 to 2-2m {2,
42p. Dual log, 4-7K Q2 to 2-2m
42p: Logjauntilog, 10K, 22K
47K, 1M Q only 42p; Dual anti-
log, 10K only, 42p, Any of above
types with 24 D.P. mains switch,
12p extra

Only decades of 10, 22 & 47 avall-
able in ranges quoted

DUAL CONCENTRIC DP20 in any
comblnation of P20 values, 60p;
wlith switeh, 72p.

SLIDER

If you hace already got your No. 6 cataloyue and want {
know latest additional items and price amendments, send
8.4.E. for special supplementary list

KNOBS

All grub screw fittlog for {" shafts.
Black. For other types—see
Catalogue No. 8, P.54

To3 cover 7p 4 N, Lin or log. 10K to lme,
. i 3 g. In all
Heat sinka 1°C/w, type 6W1, undrilled 80p Drilled 78p. J ‘ 1 1 | \l & \ popular values, each 26p.
) i ¥ 4 Eacutcheons—White, grey, black.
- ‘ y) ) ﬁ‘)‘ ) Yoy eneh ’
SWITcH Es / \ “ < Control knobs: blk/white/red/yel}
5} gr./bluefdk. gres/It. grey, each 8p.
tlonlc S;OST o<t CARBON SKELETON Pxn_sm'é
ORgc P s 8mall high quality, PR lin: 100
409 DPDT toggle 14 (20mm) pack of 2 32 =5 won. 4100, 1K, 2K2, 4K7, 10K,

22K, 47K, 100K, 220K, 470K, 1M,
2M2, 5M, 10M. Vertical or
horizontal niounting, 8p esch.

F.
\ r F.13 (26mm) pack of 2 38p

F.12 (33mm) pack of 2 40p
F.19 (20mm) pack of 2 32p
F.18 {26mm) pack of 2 38p
F.17 (38mm) pack of 2 40p
KB.4 (20mm) pack of 4 40p
K.36/3 (17mm) aluminjum, each 24p

29p. (These are chrome plated
2-5A rating)

7201  8ub-minlature DPDT
260V a.cf2A 48y

ROTARY SWITCHES
Radiospares Miniature Maka-switch (in axsembly kit forn

Bhatt 48p
Wafers, MBB-2P5W, 1P11W BBM-1P12W, 2P6W,

IPAW, 4PIW, 6P2W, each, 6p.

%

Silder

All jteme offered for sale In accordance with our stated
terma of business, copy of which avajlable on request.
Prices quoted DO NOT inclode V.A.T.

Onlers from U.K. + must be acc ied by
an additional 10% of nett value for V.A.T

DISCOUNTS Not allowed on neit price items.

BAXANDALL SPEAKER

TOGGLE SWITCHES

Chrome plated, 2-5A 1011C 8PST 18p; / 9 DPDT 28p,
Sub-miniature DPDT 250V a.c./2A 48p.

/:‘J"’-‘ 10% on ord &
ers for £5 or more, 16% on orders for £15 or
WAVECHANGE os e KIT e prices wubjec: to aiteration” without prior notiee.
SWITCHES C e Designed by P. J. Baxandall, of tome control clrcuit | PLEASE SEE LATEST AMENDMENT LIST. SEND 8.A.E.
1P12W, 2P6W, 3P4W, f"7 tame, anil as d(-u:ilbed origlnally in Wiretess World, thix
4P3VW, each 24p W brilliantly dexign economy spraker is simple to iassenible POSTAGE AN D PACKING FREE
and provides genuine hi-fi reproduction Handles 10 watt SURCHARGE 10p on small mail orders under £2. Overseas

RMS. 15 ohms Input. Complete kit including pack-flat
cabinet 187 x 127 10 £14-90, plus 80p part cost of
carr. Equaliser assembly £2:00. Loudspeaker Unit
H59RM109 £2-43. Cabinet (to Baxandall deslgn) £10-43

orders carriage and insurance charged at cost.

U.S.A. CUSTOMERS are Invited to contact ELECTRO-
VALUE AMERICA. P.0. BOX 27, Swarthmore PA18081.

(Dept. E.E. 9) 28 ST. JUDES ROAD., ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHB

Hours: 9—5.30: Sat. 1 p.m.
ENG. REG. NO. 1047768, R.0. 28 ST. JUOES ROAD, ENGLEFIELD GREEN, EGHAM. SURREY. TW20 0HB

Tel.: Egham 3603

Telex 264475
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PIVIA SA 6A 6a

NEW LOW PRICED TESTED S.C.R.’s

TA 10A 16A 30A

TOS TOBATOAETO64 TOI8TO48TO4S TOLS

orders valued £4 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

Pak No. EQVT
TI 8263713 0OCT1
T2 8 DI374 OC78
T3 8 DI2I6  OC8ID
T4 8 2G381T 0OC81
T5 A 20382T 0OC82
T6 R 2G344B OC44
T7 8 2G345B OCi5
T8 8 2G378 OC8
T9 8 2G399A 2N1%02
TI0 8 2G417 AP117

All 55p each pak

D16%8 NPN SILICON
DUAL TRANSISTOR
{8imliar to 2N2060)

1
0-28 0-28

ND 120 NIXIE DRIVER
TRANSISTOR.

80 0-26 0-28 0-39 0-39 0-52 0-55 0-59 1-27
100 0-28 0-37 0-52 0-52 0-55 0-84 0-70 1-54
200 0-39 0-41 0-54 0-54 0 63 0-67 0-83 1-76
400 0-48 0-52 0-82 0-62 0-74 0-83 1-03 1-93
600 0-89 0-63 0-756 0-75 0-85 1-07 1-38
800 0:70 0-77 0-88 0-88 0-99 1-32 1-65 4-40

SIL. RECTS. TESTED
PIV 300mA uﬁOmA 1A 1:5A 3A 10A 30A
500 04 0-0 0-06 0-08 0-18 0-23 0-66

100 0-04 0-07 008 0-15 0-18 0-26 0-83

2000:08 0-]0 0-07 0-16 0-22 0-27 1-10

400007 0-15 0-08 0-22 0-30 0-41 1-38

6000-08 0-18 0-11 0-26 0-38 0-50 2-05

800011 0-19 0-12 0-28 0-41 0-6]1 2-20
10000-12 0-28 0-16 0-33 0-51 0-70 2-75
1200 0-37 0-42 0-63 0-83

TRIACS FULL RANGE OF
VBOM2A 6A 10A | ZENER DIODES
ros Toss 10| JOLTAOE,, RaxcR
2o 2p 2 Cane) 15p ea. 1} W (Top-
100 Hat) 20p ea. 10W (80-10
- (4 = Stud) 33p ea.
200 b5 88 89
00 77 82 1 10 amp POTTED
on Do o i
TRIACS 100PIV. 99p each
BR100 (D32) 41p each
2 Amp. BRIDGE RECTS.
FREE 80 v RM8 A5p each
One 80p Pak of your] 1a9 v RMa 4 4
own cbolce free with | 400 v RMB  5lp ..

8ize 1A mm x 18 mm.

UT 46 TNIJUNCTION
TRANSISTORS
Direct replacement for
T18 43rand BEN 3000
also electrically equiva-
lent to 2N2646
1 28
0-28

1004

0-30 0-22

CADMIUM CELLS

ORPI12 48p
ORPGO, ORFE] 44p each

GFENERAL PURPOSE
NPN SIL.ICON SWITCH-
ING TRANS. TO-18
SIM. TO 2N708/8. BSY-
27/28/98A. All  umble
devices no anen or short
cirenlta. ALROQ AVATL-
ARLE in PNP 8im. to
2N2806, BCY70. When
ordering  please  state
preference NPN or PNP,

Pak

e ciagcia s
s

LR IR I PN

g
=1

Ui
mez
U3
Ul4
U1s
Ule
U17
18
Uls
U20
T2l
uU2a
024
v2s
026
U27
29
U30
U3l
Us2
U3s
U4
U3s
U346
Ua7
U39
Usl
U4z
U3
U

38

vi0

U

Ko,

120
60

7

Description

Glass Sub-Min. General Purpose Germianlum Diodea
Mixea Germnanium Transistors AF/RF

Germanium Gold Bonded 8ub-Min. Itke OAS, OA4T
lermanlum Transiatora llke OC81, AC128

200m 4 Sub-3fin. Bilicon Diodea

Bll. Planar Trann. NPN like B8 Y95A. 2N706

8i. Rcc!lﬂen TOP-HAT 750mA VLTG. RANGE up to 1000 0-55

8il. Pia ar Diodea DO-7 Glass 250mA llke 0A200/202
Mized Voltages, 1 Watt Zener Diodes

BAYBS0 charge storage Diodea DO-7 Glasa

PNP SIl. Planar Trans. TO-5 like 2N1152, 2N2904
Bilicon Rectifiers Epoxy 500mA up to 800 PIV
PNP-NPN BIl. Tranalstors 0C200 & 28 104

Mized Bllicon and Germanjum Diodes

NPN 8I1. Planar Trane. TO-8 likc BFY51, 2N697

3 Amp 8ilicon Rectlifiers 8tud Type up to 1000PIV
PNP AF Tr iat TO-5 llke ACY 17-22
# Amp Sllicon Rectifiers BY213 Trpe up to 600 PIV
Bllicon NPN Tranaistors like BC108

16 Amp Sillcon Rectlfiers Top Hat up to 1000 PIV
AF. Germanium Alloy Transistors 2G300 Serles & OC71
MADT's like MHz Berles PNT Transistors

Germanium ] Amp Rectifiers GIM Serles up to 300 PIV
300 MHz NPN Biltcon Translators 2N708, B8Y27

Fast Bwitching Siticon Dioden like IN914 Micro-Min,
NPN Germanium AF Transistors TO-1 like AC127

1 Amo 8CR"a TO-5 can, up to 600 PIV CRBI1/25-600
Plastic 8illcon Planar Trans. NPN 2N2928

Silicon Planar Plastic NPN Trans. Low Nolee Amp 2N3707
Zener Diodes 400mW DO-7 case 3-18 volta mized
Plastic Case | Amp Silicon Rectifiers 1IN (000 Beries
8ilicon PNP Alloy Trans. TO-6 BCY26 25302[‘

8ilicon Planar Transistors PNP TO-18 2N2606

Silicon Planar NPN Transistors TO-5 BFY080/51/562
8iiicon Allny Tranaistors 80-2 PNP 0C200, 28322

Fast Bwlitching 81llcon Trans. NPN 400 MHz 2N3011
RF. Germ. PNP Transiators 2N1203/5 TO-5

Duai Transistors 8 lead TO-86 2N2060

RF Germanium Transistors TO-1, OC45, NKT72

VITF Gernianjum PNP Transistors TO-1 NKT667, AF117
Bil. Trana. Plastic TO-18 A.F. BC113/114

8il. Trana. Plastic TO-5 BC115/1i6

3A 8CR. TO86 up to 600PIV

G I

Unequalled Yalue and Quality

NEW BI-PAK UNTESTED
SEMICONDUCTORS

The largest selection

KING OF THE PAKS

SUPER PAK

Money back refand it not satisfled

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

QUALITY TESTED SEMICONDUCTORS
Pak No. Price
£p
Ql 20 Red spot translstors PNP 0-85
Q2 16 White spot R.F. transiators PNP . 0-55
Q3 4 OC 77 type transistors 0-55
g; 6 (\)Iatghed tranalstors oums/al/am 0-5b
4 8 tranalstors 0-85
Price | 96 8 OC 72 transistors 0-85
£ Q7 4 AC 128 transistors PNP hlgh gain.. 0-85
09 5 Q8 4 AC 126 transistors PNP 0-85
5! Q9 7 OC 81 type transistors 0-85
0-35 1 QI0 7 OC 71 Lype transistors 0-55
055 | Q1 2 3 IlN27 128 Complementary palrs
P 0-85
0:851 Q12 3 AF 116 type transiators 0-85
0-55 1 QI3 3 AF 117 type transistors 0-55
0-55 | Q14 3 OC 171 H.F.type transistora 0-55
Qs 7 2;\2:!22 . 8ll. Epoxy transistors 555
mix olours -
0-85 | Q16 2 GET880 low noise Germanlum
055 transistors 0-55
0-85 QI7 5 NPN2 x 8T.1414 3 x 8T.140 0-56
085 Q18 4 MADTE? x MAT 100 & 2 x MAT
Bl b 0-85
0551Q19 3 MADT 82 x MAT 10141 x MAT
085 0-85
~ 085 Q20 4 OC 44 Germanium transistors A.F. 0-56
Q21 4 AC 127 NPN Germaniom translators 0-85
0 85 | Q22 20 NKT tranalstors A.F. .F. coded 0-85
0-85 | 923 10 04 202 8llicon dlodes sub-min. 0-85
Q24 8 OA 81 diodes 055
088 | 9256 15 IN914 Sllicon dlodes 76 PIV 76mA 0-65
0-55 | Q26 & OA95 Germanlum diodes sub-min
B 1N69 0-85
g :: Q27 2 10A PIV 8llicon rectifiers 18425R .. 0-865
8% ggg i g:::con p?wcr Irec!lneru BYZ L::VBQG 0-85
jcon transistors 2 x
085 1 x 2N697, 1 x 2N698 0-85
Q30 7 Bilicon aswlitch translstors 2N708
g:6o NPN 0-55
0-85 1 Q31 6 8ilicon switeh transistors 2N708
0-85 NPN 0-55
0-55 Q32 3 PNPSBIlicon transistora 2 x 2N1131,
1 x 2N1132 0-85
1:10 1 Q33 3 Billcon NPN tranaiators 2N1711. ... 0-55
0-85 | Q34 7 Billcon NPN transisiors 2N2369,
085 Qa8 s%ol?nmhlﬁxog.'r'g%” aN2904 & e
o con -56. 2 x 2
0-85 1 x 2N2908 0-55
0-85 | Q34 7 2N364ATO-18 plastic 300 MHz NPN 0-85
0 65 | Q37 3 2N3053 NPN Sllicon transistors .. 0-85
— Q38 7 NPN transistors 4 x 2N3703, 3 x
g :: 2N3702 0-65
08 | ELECTRONIC SLIDE-RULE
085 Jorhe MK Blide Rule, designed to simplify Eiec-
y
085 | tronic ealculationa features the following scales:
0-88 | Conversion of Frequency and Wavelength.
0-55 | Calculation of L, C and fo of Tuned Clrculta.
= | Reactance and 8elf Inductance. Area ot Clrclea.
0-85 | volume of Cylinders. Resistance of Conductors.
0-85 | Wetght of Conductors. Decibel Calculations.
0 56 Angle Functions. Natural Logs and ‘e’ Functions.
- Multiplieation and IMvislon. 8quaring, Cublng
1:10 | und Bquare Roots. Conversion of kW and Hp.
A must for every electronle englneer and enthusi-
ast. 8ize: 22 cm x 4em. Complete with case and
inatructions. Price each: 23-63

Baltable replacement for 2 SILICON PHOTO TRAN- INTEGRATED CIRCUIT PAKS
BSX 2], C 407, 2N 18931 For 085 BISTOR. TO-18 Lens end
120veb. 50 For 110 NPN 8im. to BP x 25 and P21. Manufacturera “'Fall Quta™ which include Functional and Part-Functlonal Units.
1 25 100+ 100 For 192 BRAND NEW. Full data These are classed as 'out-of-spec’ from the maker's very rigld apecifications, but
0-19 0-17 0-16 800 For 895 available. Fully guaranteed. are ideal for learning about 1.C's and experimental work.
0 b Qty.  1:2425'09 100 up
BT transll Aditabie - for 100 For 14-30 Priceeach 49p 44p 38 Pak No. Contents Prics Pak No. Contsnts Price Pak No. Contents Price
P.E. Orzan. Metal TO-18 UIC00~12x 7400 0-85 | UICA6=5x7446 0-85 | UICBA=5x7486 0-85
Eqvt. ZTX300 8ip each. SIL. G.P. DIODES #p UICOl =12 x 7401 (-85 UIC47 =B x 7447 0-85 UICHO =8 x 7490 0-55
Any Qty A00mW a0, 0-85 ’ UIC02-~12x7402 0-85 UIC48=5x7448 0-85 UIC91 -8x 7401  0-85
F.ET.'S
OPIV(MIn) 100 1.88 s ljo UIC03-12x7403 0-85 | UICS0~12x7480 0-85 | UICO2~bx7493 0-85
gagommy |eeee ' u bl DN o |ouzuoas | oeutdaul ok | tichTiies ol
A M Full Teated 1,000 9-80 12 ] » = 12x 7408 b 12 x 748 3 A 5x7494 0-85
A OERMANIDM v | theal ey om0l oNws21 390 BFWI0 66 | UlCoe8x 7408 0.65 | vicosmisniisd 980 | o 5x7495 085
1.C.=10 amps.  Ptot 2N 3823 81p MPFI05  41p | UICO7~8x7407 0-85 | UICE0~=12x7460 0-B5 | UICHE- 5x7406 0-85
30, hfew 30170, UIC10=12x7410 0-85 | UICT0-Bx7470 0-85 | UICI00~5x74100 0-58
Replaces the majority of | R 2400 T03 NPX UICIS=8x7413  0-85 UIC72~8x7472 0-85 | UICI21=8x7412]1 0-68
Germanium power tran- | SILICON HIGH NEW 6th EDITION UIC20=12x 7420 0-85 | UICT3-8x7479 0-85 | UICI4l=8x74141 0-85
eistors in the OC, AD | YOLTAGE t UIC30=12x7430 0-88 | UICT4=8x7474 0-85 | UICIBl=5x74151 0-85
and NKT range, Vebo=250V.  Vceo UIC40~12x7440 0-85 | UICI5-8x7476 085 UICIB4~5x 74184 0-85
1 25 1004 100V. 1.C.~f ampa. TRANSISTOR EQUIVALENTS UICiI =8 x 7441 0-85 UIC76--8x 7476  0-55 | UICI®3—=5x 74193 0-55
0-48  0-44 0-40 Ptot = 30W. hfe = typ.20 BOOK. A complete cross reference UIC42=8x 7443 0-85 | UICRO=5x7480 0-55 UIC199~5 x 74199 0-55
1T - 5MHz. and equlvalents book for European, UIC43=5x7443 0-85 UIC81=5x7481 0-85
1 28 1004 American and Japanese Transis- VIC44 =5 x 7444 0-55 UICB2 -5 %7482 0-55 UICX 1«25 Assorted
B g:sgg“"rl%}?mu. 0-55 0-50 0-44 lor; Excluslve to BI-PAK #9p UIC45~5x7445 0-85 | UICHI~5x 7483 0-55 T4's 1.65
[ o
Vebo~100V. Veeo « 80V e Packa cannot be aplit, but 25 aasorted pleces (our mix) is avallable as PAK UIC X1.
1.C. =15 amps. Ptot
113W. hie --20. 100(T. 2N3055 BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A WIDE RANGE OF
. =
IMHz. Buitable replace- A LARGERANGE OF TECHNICAL | ELECTRONIC COMPONENTS AND ACCESSORIES AT COMPETITIVE PRICES—
ment for °N 3055, 115 WATT SIL AND DATA BOOKS ARE NOW
BDY 1lor BDY 20. AVAILABLE EX, STOCK. 18 BALDOCK STREET (A10), WARE, HERTS.
1 100+ POWER SHEX SEND FOR FREE LIST 3
0-55 0-53 0-51 550 EACH . TEL. (STD 0920) 61595.
OPEN MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY UNTIL 8 p.m.
AD161 / 162 :rvr B1P 19/20 TO3 NPN PLAS;HC SILICON -
v Vebo = 100V, Voeo =50V 1.C.=~10 amps. Ptot=50 ; ;
M/P COMP GERM TRANS. bie ~typ. 100 (T~ 38Kz BIP 19/20 Mtatched Pair Please add 10p postoge and packing per order. Cosh with order
OUR LOWEST PRICL OF 1 25 1004 2% 100 please. Orders to BI-PAK SEMICONDUCTORS, P.O. BOX 6,
80p PER PAIR 0-374 0-35 082 0 u 0-81  0-35 WARE, HERTS
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-the lowest prices!

74 Series T.T.L. 1.C’s

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
ALL FAMOUS MANUFACTURERS

GUARANTEED.
1 25 100+

8N7400 0-17 0-18 ¢-13 8N7450
8N7401 0-17 0-18 0 13]8N7451
BN7402 0-17 018 0-138N7453
BN7403 017 0-18 0-13/8N74564
BN7404 0-17 0-16 0-13 8N7460
BN7405 0-17 0-18 0 13/BN7470
BN7406 0-30 034 0-318N7472
BN7407 0-39 034 0-318N7473
BN7408 0-20 0-19 0-18'8N7474
BN7409 020 019 0-18/8N7475
BN7410 0-17 018 0-18BN7476
BN7411 0-28 0-27 0-268N7480
BN7412 0-39 0-34 0-31BN7481
8N7413 0-32 020 0-278N7482
BN7416 048 0-44 0-428N7483
BN7417 0-48 0-44 0-42 8N7484
BN7420 017 0-16 0-13(BN7485
BN7422 086 0-53 0-508N7486
8N7423 065 0-53 0-508N7489
BN7425 085 053 0-50/8N7490
BN7426 0-50 0-46  0-44(8N7401
BN7447 0-50 0-46 0-44/8N7402
8N7428 077 0O 7 0-88/8N7493
BN7430 0-17 016 0-13|SN74%4
BN7432 0-50 046 0-44/8N7495
BN7433 0-88 0-83 0-77/8N7496
8N7437 071 0-68 0-888N74100
BN7438 071 0-68 0-86'BN74104
BN7440 0-17 0-16 0-13/8N74105
8N7441 074 0-71 0-64 ¥N74107
8N7442 074 071 0-84 8NT74110
BN7443 £1-43 £1-38 £1-32'3N74111
BN7444 £1-43 £1-38 £1-32'8N74118
BN7445 21-98 £1-85 £1-93/3N74119
8N7446 £1 07 £1-04 0-87B8N74121
BN7447 £1-10 £1-07 £1-058N74122
BN7448 £1-10 £1-07 £1-05/8N74123

-

o—-ooooo0ocoeee
@
©

£1
21
11
0-44
081
£1
21
21-
0-44

£1
£3-08

25 100+ 1 26 100+
0-16 0-13[BN74141 074 0-71 0-64
0-186 0-13|BN74146£1-65 £1-54 £1-43
0-16 0-138N7415023-30 £2-87 2276
0-18 0-13BN74151£1-10 £1-05 -99
0-16 0-13/EN7415321-32 £1-21 £1-05
0-20 0-27/8N74154£1-98 £1-87 £1-76
0-280 0-27'BN74165£1-54 £1-43 £1-32
0-39 0-35BN7415621-54 £1-43 £1-32
0-30 0-35BN74157£2-09 £1-98 21.87
048 0-46/8N7416021-08 £1-87 £1-78
043 0-42BN7418121-98 £1-87 £1-76
0-71 0-64 8N74162£4-40 24-13 £3-85
£1-27 £1-21 8N74163£4-40 £4-13 £3-85
0-95 0-948N74164£2-43 £2-37 £2-31
£1-18 £1-05/8N7416522-48 £2-42 £2-37
£1-05 0-998N74166£3-85 4£3-58 £3-30
£3-86 £3-74 BN74174£2-53 g2-42 £2:81
0-34 0-33'8N7417521-76 £1-66 21-54
£5-78 £5-50/8N74176£2-76 12-64 £2-53
0-71 0-04 8N7417722-75 £2-64 £2-53
£1-05 0-98/8N74180£2-20 £1-76 21-84
0-71 0-64/8N74181£6-05 #£5-560 £5-23
0-71 0-64/8N74182£2-20 £1-98 £1-78
0-82 0-758N74184£3-85 £3-58 £3-30
0-82 0-75BN74190£2-15 £2-09 £2-04
0-93 0-888N74191£2-09 £2-04 £1-98
£1-76 £1-71 BN74192£2-16 £2-08 £2-04
£1-04 0-97/8N7419322-20 £1-98 £1-93
£1-04 0-978N7410422-97 £2-88 £2-75
0-42 0-408N74195£2-20 £2-09 £1-98
0-59 0 65'8N7410621 98 £1-87 £1-76
£1-27 £1-218N7419721-98 £1-87 21-78
£1-05 0-998N74198208-05 25-50 £4-905
21-38 £1-21 8N74199£6-06 £5-50 £4-95
41  0-38/3 Terminal Pos Volt Reg. TO.3
£1-43 £1-21 Piastic O/P 1.5 Amps. £ A7803
£2-97 £2-885V. & pHAT812 12V, £1:78 each

LINEAR I.C's—FULL SPEC.
Price
1-24 25-99 100 up

Type No.

BP 201C—8L201C 70p 59p  50p
BP701C—8L701C  70p 85p -50p
BP 702C—8L702C 70p 85p  50p
BP 702—72702 58p 50p 44p
BP709—72709 40p 38p 33p
BP 709P—uA709C 40p 38p 33p
BP 71072710 50p 48p 44p
BP 711—puA711 50p 48p 44p
BP 74172741 56p 50p 45p
BAT03C 3lp 2p 27p
TAA 263 bedd 8p 8lp
TAA 293 89p 83p 77
TAA 350 £1-87p £1-74p £1-85p

B8.G.8. EA1000 £2-90p

ROCK BOTTOM PRICES
LOGIC DTL 930 Series 1.C’s

Type Price

No. 1 25 100+
BP930 13p 12p 1lp
BP932 14p 13p 12p
BP933 14p 13p 12p
BPO33 1l4p 13p 12p
BP936 14p 13> 12p
BPY44 14p 13» 12p
BP94s 28p 27» 24p
BP948 13p 125 1lp
BPS48 28p 279 24p
BP9S1 72 66y 6lp
BPos52 13p 12 1lp
BP90Y3 44p 42p 39p
BP9094 44p 42 39p
BP9097 44p 42> 39p
BP9099 44p 420 39

Devices may be mixed to qualify for
quantity price. Larger quantity prices
on application. (DTL 930 Scries only).

NUMERICAL INDICATOR TUBES

MODEL CDé66 ORIl18 S015F
om ] tron
| Anode voltage (Vdc) 170min | 175min 5
Cathode Current (mA 3 All tndicators
‘ ,l e Current (mA) 23 14 BEL| A tndicatary
H Numerical Height (mm) 18 13 9 point. All side
viewing. Full
Tube Helght (mm) a7 32 data for all
' typee available
' { Tube Diameter (mm) 19 13 12 wide | OB request.
| L.C. Driver Rec. BP4] or | BP4l or | BP47
141 141
1T I PRICE EACH £1-87 £1-70 2180
i I
1
RTL MICROLOGIC CIRCUITS DUAL-IN-LIHE SOCKETS.
Price each Lead Bockets for nse with

Epoxy TO-5case 1-24 25-99 100 up

uL900 Buffer 38p 36p 20p
uL914 Dua! 2lfp

gate 38p 36p 20p
ul923J-Kflip-flop 85p 5lp 49p

Date and Circuits Booklet for
Price 8p.

1C's
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DU:\L—INoLlNE 1.C's. TWO Ranges
PROFEBSIONAL & NEW LOW COST.

PROF. TYPE No. 1-24 2699 100up.
T8O l4 pintype 33p 30p 28p

T8O 16 ,. ,, 3%p  3ép 339
LOW COST No.

BPS 14 170 13 12p
BP8 16 18p 13p 1%

1975

BI-PAK DO IT AGAIN!
SOW ok 25w (RMS)

019, DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to ONLY

100,000—1dB. £3_58p adch

% Load—3, 4, 8 or 16 ohms.

% Supply voltage 10-35
% Distortion—better than 1% at Volts.
1KHz.
% Overall size 63mm

% Signal to noise ratio 80dB. 105mm % 13mm.

Tailor made to the most stringent specifications using top quality componeats
and incorporating the latest solid atate circuitry and ALBO was conceived to il
the need for all your A.F. amplification needs.
FULLY BUILT — TESTED — GUARANTEED.

STABILISED POWER
MODULE SPM80

APSO is especially designed to power 2 of the ALSO
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest components
and circuit hni incor Ing short
circuit protection. With the addition of the Mains Trane-
formier MT80, the unit will provide outputs of up to 1-5
amps at 35 voits. 8ize: 83mm x 105mm x 30mm.
These unita enable you to build Audio 8ystems of the highest
quality at a hitherto unobtainable price. Also ideal for many
R other applications including:— Disco 8ratems, Public Address,

Calts, ete. Handbook available, 100 PRICE £3-25
TRANSFORMER BMT80 £2-15 p. & p. 28p.

STEREO PRE-AMPLIFIER TYPE PA100

Bulit to a specification and NOT a price, and yet All]l the greatest value on the market,
tne PAIOO stereo pi has been d from the latest circuit tectinlques.
Designed for use with the ALS0 power amplifier system tbia quality made unit incorporates
no less than e’ght stlicon planar tranasistors, teo of these are specialiy selected low nolse
NPN devices for use in the input stages.

Three awitched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has 8 BSTEREO/MONO switch, volume, balance and continuously variabie
bass and trebie controls.

SBPECIFICATION

Frequency Response
Harmonic Distortion
Inputs : 1, Tape Head

20Hz — 20KH:z £ 1dB
better than 0-1%
1-25 mV into 50K 2
2. Radlo, Tuner 35 mV into 60K Q3
8. Magnetic P.U. 1-3mV into 50K 2
All Input voltaiges are tar an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within 4+ 1dB. from 20Hz to 20KHz.

,  Bass Control * 18dB at 20Hz
Treble Control % 16dB at 20KHz
Filters : Rumble (High Paas) 100Hz
8cratch (Low Pass) 8KHz
Bignal/Noise Ratio better than — 68dB
Input overload + 264B
Bupply + 35 volts at 20mA
Dimensiona 292mm % B2mm x 35mm

ONLY £13°15

SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPM80, 1 BMT80 & 1 PA100 ONLY £25'30 FREE p. & p.

Al prices quoted in new pence Giro No. 388-7006
Plesse send all onders direct to warehouse and despatch department

-PAXK

P.O.BOX 6, WARE - HERTS

Postage and packing add 10p. Overseas odd extra for airmail.
Minimum order 50p. Cosh with order please.

Guaranteed Satisfaction or Money Back
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TERMS Retail mail order subject to £1-00 minimum order. Cash with order only
Trade and educational establishments M/AC on application (minimum £5-00)
Postage 10p inland. 25p. Europe

GUARANTEE: Al goods carry full manufacturer's warranty. Get in touch

today for a complete run-down of devices available from SCS (mclude SAE)
S.C.S. Components Ltd., P.O. Box Na. 26, Wembley, Middlesex HAQ 1YY
Registered in London No. 888454

device of the month DVM. chip Comp'?;:;b;i d;r:;i t
e

[ mtm_—t yourown D.V.M. with LED dlsplag

DRIVEAR i
:] this new G.|. Also from Monsanto

—_— Mi'croelectronics chi.p this display
I asingle MOS LSl chip isideal for use
g = containing all the fogic with D.V.M.chip
*0.125" characters

ce r
4 preaoe oromas wren 122 s A5 Displays all numbers plus nine letters
3% Decade Digital Voltmeter utilising Dual Ramp integration. Full spacification included
Justlook at some of these features: Application notes for this unit are included in

* 3} Decade Display (+ 1999 max. reading) the specification on the D.V.M. chip the\:
* Automatic Polarity Detection are avalable separately, however, price 25p
° Overrange Indication

* Chopper Output Provided

* Up to 50 readings per second

° 16 lead DIL package

* Full G.1. Microelectronics warranty

Now you can construct

: . a superb 7segment LED
complete DV.M. logic for just P disp?og for just

including application notes

PLUG.S7 A CASSETTE TAPES
Pack 107 5 pin Din 22p Audio-M i
Pack i08 3 pin Din 20p l‘3 b ‘36"“";s C?g 20
Pack 135 § Jack 27p | ¢1 .00 I a’s £3-20 I £6-30
:"t :gg t la;k Ste;eo - fg Cassette Caddy £1°20

ac oudspeaker Plug I17p
Pack 100 Phons Plus ™ Cassette Head Cleaner 35p
Pack 230 3 pin Socket 15p
Pack 236 S Pin Socket 33 ZONAL ILFORD TAPE

Pack 234 L/speaker Socket 33p | 37 Standard 600ft

READY MADE LEADS 53” Standard 900ft
3 pin to 3 pin Din T0p 7” (Plain boxed) 1200ft
3 pin to open end 55p 7” (Westminster Boxed)
5 pin to $ pin Din 90p 1800f¢.
S pin to open end 0p 7” Reel of Leader Tape
5 pin to 4 phono plugs £l (Blue of green)
Speaker lead Din to spade
12fe 40p MICROPHONES
P Extension lead Din plug to AKG D109
- - - socket |2ft. 10p AKG D202E!
All leads approx. 6ft. in length. AKG DI190C
DIAMOND STYLI AKG DI90E
(Send SAE for complete list) AKG D224
8TA; 9TA; 9TAHC; GP9I Sennheisser MD2I N
ST4; ST9; EV26; GC8 Sennheisser MD4{3IN
- ' All at 80p each. Sennheisser MD42IN
M Double Diamond £]-25, Audio RMS7F Radio Mike
Diamond suitable for Orbit £210
learn how to become a radio-amateur :Zfof:f:)::so L2575 anchy SPEAKERS
z inicontactivith,the whole:world.Ws give Sennheisser HO414  £10-60 | E.M.I. 350 Kit 8 ohms
ES skilled preparation for the G.P.O.licence AKG K50 £6-50 E.M.I. 450 Kic 8 ohms
bl L L L T L LT T T s Beyer DT48S £35 00
I ] l RECORD CARE CARTRIDGES
fl’ee = Brochure. without obligation to Cecil Watts Dust Bug  £1:20 Goldring G800
l . PAaustatic IFDIiudPreener ;Sp Orbit NM22
ntistatic Flui 0p ]
§ BRITISH NATIONAL RADIO & i Duse Bug Spares Sonorone STAHC (Dia)
ELECTRONICS SCHOOL P.O.Box 156, JERSEY (Brush & Roller) 159 | Sonotone 8T4A (Dia)
l Prices inc VAT and Posr. Ronnette 10S (Dia)
NAME -
b s i J. J. Francis (woob Green) Ltd.
I l MANWOOD HOUSE, MATCHING GREEN,

EEB 7
] BLOCK CAPS pleasel HARLOW, ESSEX CMI7 ORS Tel: Matching 476
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SAXON

ENTERTAINMENTS LTD.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT

NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MJCROPHONES.

Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL
USE

New Verslons using JA
‘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 relability
and versatility.

SA35 £4'45

35 watts RMS. Uses 7
transistors and 7 diodes
Carr. pald

TWO NEW PA/MIXER CONTROL UNITS

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 Amplifierdesign and quality.

Ready now.
makes an ideal unit in
disco assemblies. A

SA1 00 real giutton for work.

Reliable, tough and compacl. 11 transistors, 8 diodes. Carr. pald

BRIEF SPEC. FOR ALL THREE MODULES

All modules Incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proot against over-dissipation and faulty inductive

loads in the SA.100.

Frea. response 15-40,000 Hz 1dB
Distortion 0-2% at 1 kHz
Loads 4 to 16 ohms
Qulescent current 15 mA

Nolse Better than —75 dB

SA3S5 25-45 volits
SAS50/SA100 40-70 volts
44 x 4° x 1* (SA100}

4° x 3" x 1° (SA35/SA50)

Supply voltage
Size

Circults, connecting Instruction and application data are supplied

tree with all modules.

£10-90

POWER SUPPLIES FOR
THE SA2535 & SA100 AUDIO MODULES

PU4S Unstabliized supply for 2 SA25/35 £4°90
PUT0 Unstabiiized supply for one or two SA100
£7-75 carr. 40p
PS4 Stabllized module for 2 SA25’s or two SA35’s
£3-50 carr, free
MT4S Transformer for above, heavy duty £2-85 carr. 20p
MT30 Transtormer for unstablilzed supply complete with
rectifier diodes mounted £3-50 carr. 20p
PS70 Stabllized supply module for one or two SA100°s
£4-90 carr. free
MT70 Transformer for PST0 £4-90 carr. 40p

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

Orders and personal shoppers to:

Using grouped pairs of inputs and outputs oM.4H
(high Z and low Z inputs) with individual  4highZ, ¢ low Zinputs. 4 sets of controls.
Case 14" x 87 x 24" Carr. pd

bass, treble and volume controls on each 18.50

pair, plus master control. These low-noise V.AT.

units will feed all makes of amplifiers, @M.GHL Casets” -5 x2s

making them ideal for clubs, discos etc. . '2!"Pu's(®hicn 2.8 '°: Zyscerod.

Standard jack sockets. Compact design. In V.AT.

strong metal cases. All units guaranteed for @ Channel section modules,
for building your own

3 years. mixer. Gain—16 x (24dB).
Tone controls—18dB swing.
Carr. pd. £3-50 + V.AT.

SAXON CONTROL UNITS a2

Mono (as shown)ca" o £6.50
£15'80

Two decks, and tull headphone monitoring. The umitis mains operated and neasures 17;° 23 x4 deep
and Is finlshed with a smart white on black facia. The contrcls are: Lett/Right deck fader, volume, bass,
treble, Headphone Selector and volume, Microphona volume, bass, treble, mains on oft.

COMPARABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—6tereo only has mic input.)

Stereo. Carr. 30p

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module will run trom all our mixers,
etc., and most other makes. Dellvers 120 watts into an eight ohm load
and employs 4 TO3 can (115 watt) output transistors. These are the
modules where extra pow=r Is demanded.

Power output 120 walts intoBohms Module -

Freq. response 20-20,000 HZ + 2dB only 3
Input sensitivity 200 mV into 10K {Carr. 20p)
Construction Fibreglass board

160 watt version £27-90 Size 8" x I‘ x 47 (5" with Module & a]

with power - supply} power

supply Low distortion parallel push-pull supply

(Carr. 50p) output stage. {Carr. 40p}

SOUND AND LIGHT UNITS

Our popular 3 channel model handles up to 3KW (3000 watts) of
{ighting and incorporates versatile sound control arrangement to
enable profassional standards to be achieved. Both units are
excellent examples of Saxon quallty and value.

SINGLE CHANNEL UNIT

Operates from 5 to 100 watt amplifiers. Supplied
for bass note opefation. Is easily adapted for
treole or mid-range at a cost ol about 5p.

£8-90

3 CHANNEL UNIT

Includes bass, middle and treble as well as master

cantrois. 2 lifier sockets inate need for

sollt leads. Up to 3KW lighting load. Smartly
Carr. 302.

finished steel case. 1 9 . 7 5

COMPLETE AMPLIFIERS
CSE 100. £34-90 carr. free

This versatiie unit is now avaiiable in a black vynide
case and 10 represents even oetter value than ever
delivering speech and music powers of up to 100
watts RMS and signai
70 watts. Two individually controlied
wide range bass and treble contruls.

SAXON 100 g48-50 carr. free

Carr. pd.

of
inputs with

With an RMS output of 120 watts speech and muslc,
100 watts continuous power, four Individually
controlled FET input stages and wide range bass

B and treble controls, this amplifier has established
" iselt as a unit offering quality and reliability at low
cost.

600 Watt 3 colour Ligh
Boxes Smart Rexine

LOUDSPEAKERS British made bargains!! folah £98 carr free.

427 25 watt 8/15 ohms £5-95 carr. 30p. 15° 50 watt 8/15 ohm £14-50 carr. 50p.
127 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES

511 DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11-00).

Prices quoted do NOT include V.A.T. 109, must be added on to total
value of order for V.A.T. S.A.E. for special price list.

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

Telephone 0I-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

Everyday Electronics, September 1973

TERMS OF BUSINESS
Cash with order (C.W.0.) For C.O0.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-£29-95!....

The Cambridge — new from
Sinclair

The Cambridgeis 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

Features of the Sinclair
Cambridge
% Uniquely handy package.
41" x2"x 1", weight 3} oz.
¥Standard keyboard. All you
nzedforcomplex calculations.
¥*Clear-last-entry feature.
¥*Fully-floating decimal point.
¥ Algebraic logic.
% Four operators (+, —, x, =),
with constant on all four.
% Constant acts as last entry
in acalculation.
*Constant and algebraic

peci’ . W logi bine t
below at anything like the \\';ﬁcd\g?‘ g I?g'ii::me::gr;’ ::lto?:iang
price - |?nd by building it Cam = complex calculations on a
yourselt you can save a — z

further £14 1

Truly pocket-sized
With all its calculating
capability, the Cambridge

calculator costing less
than £30.

¥*Calculates to 8
significantdigits, with
exponentrange from

) ! 102010 10™.

still measures just ¥Clear, bright 8-digit
41" x 2" x 31" That means display.

you can carry the Cambridge

% Operates for weeks on
four U16 batteries.

(Replacement set costs

about15p.)

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.

Thecost? 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.
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A complete kit!

The kit comes to you packagedin a
heavy-duty polystyrene container. It

contains all you need to assemble
your Sinclair Cambridge
Assembly time is about 3 hours.

Contents:
1. Coil.
Large-scale integrated circuit

2
3. Interface chip.

4. Thick-film resistor pack.
5.

Case mouldings, with buttons,
window and light-up display in

position

. Printed circuit board

. Keyboard panel.

. Electronic components pack
(diodes, resistors, capacitors,
transistor)

. Battery clips and on/off
switch,

. Soft wallet.

This valuable book - free!

1f 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.

Butif you wantto get even more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

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 nthroots
Cumrency  Compound

conversion interest
and many others . ..

sSirncCi=ir

Sinclair Radionics Ltd, London Road,
Stives, Huntingdonshire

Reg. no : 639483 England

VAT Reg.no.213 8170 88

Everyday Electronics, September 1973

Why only Sinclair can make you this offer

Thereason'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 thre 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 Project 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. Ali 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 slipitin the post today.
Price in kit form: £27-23 + £2:72 VAT. (Total: £29-95)
Price fully built: £39-95 + £4-00 VAT. (Total: £43-95)
T 1 ¢ . 1 1 1 1t & 1 7 1 ! I [ | ]
EE 973

To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name B -

] a Sinclair Cambridge calculator kit at

£27-23 4 £2:72 VAT (Total : £29-95)

[ a Sinclair Cambridge calculator ready T -
Address

(Total: £43-95)

*| encliose cheque for £ . made
out to Sinclair Radionics Ltd, and
crossed.

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

[
[
[
I
I builtat £39:35 : £4-00 VAT
I
[
I
|

PLEASE PRINT
1 _r r 1 [ [ T [ 1 [ L [ 1 [ _[__1_ 1}

*Delete as required.
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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 Everypay 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

evervday
election

CS

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

DON’T MISS THE B8US!

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
Everypay 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
EverypAay 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.

PROJECTS...
THEORY......

EDITOR F. E. Bennett ® ASSISTANT EDITOR M. Kenward ®
ART EDITOR . D. Pountney o P. A. Loates
ADVERTISEMENT MANAGER D. W. B. Tiileard

B. W. Terrell B.Sc.

© IPC Magazines Limited 1973. Copyright in all drawings, photographs, and articles published 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 zdvice and data given to readers are reliabla.
We cannot, howevery 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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..EASY TO CONSTRUCT
..SIMPLY EXPLAINED
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CONSTRUCTIONAL PROJECTS

PERSONAL RECEIVER Medium wave receiver to suit the pocket by F. R. Heath 464
AQUARIUM THERMOSTAT For accurate temperature control of liquids by Mike Kenward 474
TRAIN CONTROLLER For electric model trains, featuring automatic control by A. J. Dunn 483
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DOWN TO EARTH The fierce volume control by George Hylton 497
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BRIGHT IDEAS Reader's constructional nints 498

Annual Subscription Rates, including postage to any part
of the world, £2-35. International Giro facilities Account No.
5122007. 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) and indexes for
volume 1 available for 97p and 11p respectively, including
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We are unable to supply back copies of Everyday Electron-
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readers’ letters requesting designs, modifications or informa-
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by us. Ans.a.e.should be enclosed forapersonal 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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A simple rlceiver using an integrated circuit

and providing excellent reception.

LTHOUGH 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

D1
Z5120
K]
TUR 80 TURNS o] ot
1 TURN 200011
30SWG 30 SWG 150pF (MAGNETDC
EARPIECE)
1% Vg DIA.
FERRITE ROD
% EARTH
464

NAL
e

BY F R.HEATH
Approxlmatecost i

of components
d induding VAL

B  £310 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 L1 (unwinding turns) and
C1 can be noted. Also, if one deliberately damps
the tuned circuit by adding a resistor (say 10
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(3000
MAGNETIC
EARPIECE)
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50pF

2l x Yy DIA. c2 =
FERRITE ROD 0 OIyF
FRD)
2ND Vee (PN 1) EARTH (PIN3)

v_J

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

oomr

r ' \
Componenfs....

Resistors
R1 100k
R2 3-3kQ
R3 2505
R4 560¢
RS 100¢2
All $W 3-10% carbon
Capacitors
C1 100pF to 200pF miniature variable
C2 0:01xF miniature ceramic
C3 0-1 or 0-22i/F miniature ceramic
C4 0-05uF miniature ceramic
Semiconductors
IC1 ZN414 integrated circuit
TR1 ZTX300 silicon npn
D1 ZS120
D2 ZS120
Miscellaneous
L1  Ferrite rod 24 x j}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
onfoft switch (S1), 6BA fixings and stand-oft
k. pillars, plastic case approx. 3 x 13 x # inches. =4

SHOP
TALK

orany small signal silicon diode

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.

1.3V
(APPROX)
Ragc . . .
5001 Fig. 3. The ZN414 in a basic
(APPROX) circuit. The area inside the

dotted line shows the basis

of the internal circuitry of
the i.c.

! 1 1 g L o
J: > >4°‘ Bl ]| L
| | ! /1 on

OUTPUT TO
AUDIO AMP

VERY HIGH INPUT
IMPEDANCE STAGE
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Fig. 4 (left). The com-

R1100k12 A . .
*—o plete circuit diagram of
the Personal Receiver.
T
5600 CRYSTAL
cix R2 EARPIECE
33k R .
;%%‘;im IC1 Fig.5 (below). The print-
e ed circuit layout for the
\ 2 ! b TR1 receiver shown full size.
21%300
ux ; T
85 TURNS R3 S0
30 SW.G. 2500 i
+ |0 HRBo
2 wim
0-0tur =* 8120
= RS C4
01 DR 1001 00SuF
0-22uF
* SEE 1EXT D2
25120

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 5001}).

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. ¥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 13, 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 picce
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 TRl e.g.
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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
3g 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. O]

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

SCREENED LEAD
TO AMPLIFIER
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Fig. 8. Layout and General construction of the Personal Receiver.
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adar for
nall

P 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
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Doats

By G.AG.Brooke

“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 15 microseconds.

SCANNER

It is logical to cansider 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 the 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,
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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 mounted
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
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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

When 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 (41), 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 aveidance 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

What do you know?

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.

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 aiter its value so what
could you do to get the correct resonant
trequency.

What does the following circuit symbol represent:

]
|
|
| T
|
|
]

The impedance of a coil is stated as being
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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.”

®

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

ANSWERS
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A unit for
control of liquids.

accurate temperature

ROPRIETARY thermostats for fish tanks and
P 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 !, 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 ', 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 RTHI1 rises and causes TRl 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
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Aguarium
THERMOSTAT

BY MIKE KENWARD

Approximate cost
%, of components
including VAL

£2:85 plus case

-

N

J

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 RTHI.

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
RLAL.

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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VA1005

TR1

2N2926

VR 2k
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2N2926
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VR2 250N

R6

RS
220 10k

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 1; 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 D1 is incorporated to prevent
the back e.m.f., caused by RLA1l 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.
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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.

VRt
VR2 "\

5 \ \
TR1 TR2 TR3
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Fig. 3. Layout and wiring of the componenfs mounted in the case.
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(" Components.... h

TR ek SEE
R

SHOP

TALK

R2 10kQ
R3 22kQ
R4 1kQ
RS 22Q2
R6 10k

Capacitor
C1 100uF elect. 15V

Variable Resistors
VR1 2k carbon linear
VR3 2501} carbon linear
VR3 50002 carbon linear

Semiconductors
D1 Any small signal silicon diode
D2 IN4148 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 20000 P.O. type 3000 relay with one set of
normally open contacts
T1 Friedland bell transformer
primary, 8V secondary)
LP1 Neon indicator lamp with built in resistor
Veroboard 2% x 1} x 0-15 inch matrix, small alumin-
ium bracket for RLA, mains lead, materials for
mounting RTH1 (see text), plastic case approx.
k7 x 4 x 3 inches, 4BA fixings, mains plug, knoby

(200-250V

as required.

TESTING

Connect the unit to the heater and mains and
with RTH] in free air and VR3 fully clockwise
switch on. Turn VRl (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 RLAl just
operates.

By breathing on the thermistor it should now

be possible to cause RLAl to drop out and -

switch off the heater. Now test the function of
VRS (sensitivity) by turning it fully anticlock-
wise and resetting the unit as above. It should
now take a greater rise in temperature to make
RLAI1 operate.

If all is well place RTH1 in the tank and turn
VRI1 up, when the required temperature of the
liquid is reached back off VR1 and adjust both
VRI1 and VR2 until RLA1 just drops out. Leave
the unit set and observe the rise and fall in the
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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 VRl 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. =

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

TAKE NOTE

The connections te 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 SK1 should be omitted and the screen
from C2 should be connected to SK1 auxiliary
tag. -
In the Electronic Dcorbell 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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J.B. DANCE M.Sc.

E 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
B, #', hn or h.. 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).

‘3/_\

L

—
COLLECTOR CURRENT

Fig. 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 ImA 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.
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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.

m Icbe Iceo
—[ ME COLLECTOR COLLECTOR

-
ME1
:Bl E @
1 = N N
| BASE BASE
Bt |
N N L
I EMITTER EMITTER |
{a} {b}

Fig. 4.2. Measurement of leakage current.

The leakage current in the common base con-
nection is designated I., (or sometimes I..). The
subscrip “cb” indicates that the current flows
between the collector and base, whilst the third
subscript, “0”, 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 e,
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 I.., may be some
hundreds of micreamperes, 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

Everyday Electronics, September 1973




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.

MEI
COLLECTOR

P
1
821
|

BASE -‘:-
N
b
P
B1

EMITTER

Fig. 4.3. Flow of charge carriers in the pnp
transistor.

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
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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.

COLLECTOR COLLECTOR
BASE BASE
EMITTER EMITTER
NPN PNP
{a) {b)
COLLECTOR COLLECTOR
BASE BASE
EMITTER EMITTER
NPN PNP
{c) {d)

Fig. 4.4. Symbols for npn and pnp transistors.

BASE VOLTAGES

The forward bias applied to the base of a
silicon mpn transistor results in this electrode
being about 0-5 to 0-5V positive with respect
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.

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, V. (or, sometimes,
Ve), 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 V.. and
is often lower than V.., 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 enters 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 Vn
and Ve, should therefore be strictly observed.

FREQUENCY LIMITS

The amplification given by a transistor falls
off at high frequencies, the symbol fr 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
fr 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 fr.

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.
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Photograph showing some of the various tran-
sistors available:

(a) AD149 (b) BC107 (c) OC72 (d) AC128 (e) AD161
(f) BD201 (g) BC147—L ockfit. (Mullard)
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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 OC71 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

iEMITTER

LIGHTLY DOPED
N-TYPE GERMANIUM

BASE CONNECTION

r yi

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

Transistors manufactured by this technique
are suitable for use only at audic and low radio
frequencies. For example, the pnp audio fre-
quency transistor type OC71 has a typical
common emitter cut off frequency of 1lkHz
(minimum 5kHz) and a common base cut off
frequency of 600kHz.

The pnp OC45 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 OC44 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 OC42, are similar to
the OC44.

Table 4.1: Germanium Alloy Junction Transistors

Device Vebo Veeo s gy Py max hye fr Application
V) v) (mA) (MW) (MH2)

pnp

ocn —-30 —20 10 75 50 0-6 Medium gain general purpose

OC75 —20 —-20 10 75 90 0-6 High jain general purpose

0C45 —10 —10 50 43 50 6-0 I.LF. amplifier in medium
frequency receivers

0C44 —10 —10 5-0 43 100 15 Mixer oscillator in medium
frequency receivers

0C72 —16 —16 125 75 70 >0-35 Low power output transistor

oC77 —60 —60 125 75 >45 >0-35 Highvoltage lowpowerswitch

2N1309 —30 —15 200 150 60-120 15 General purpose

npn

0C139 20 15 250 145 20-84 35

0C140 20 15 400 145 20-150 4:5 Medium current transistors

oc141 . 20 15 400 145 80-200 9-0

2N1308 25 15 200 150 80-300 15 General purpose
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Returning to audio transistors, the OC71 has
a common emitter current gain of 30 to 75 at a
collector current of 3mA. The OC75 is a high
gain version with a current gain hy or 8 of 60
to 130 at a collector current of 3maA.

The OC71 has a collector voltage rating of
20V, but the thinner base of the OC44 and 0C45
involves a reduction of the collector rating to
10V. .

All of the above types except the OC42 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 OC71 type transistor showing
stages of production. (Mullard)

Fig. 4.7. The OC72 type transistor.

The OC71 is rated at a maximum average
collector current of 10mA. The OC72 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 OCT77 is essentially a high voltage version
of the OC72.

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-
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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 tc 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

P-TYPE DIFFUSED N-TYPE DIFFUSED
LAYER LAYER

P-TYPE GERMANIUM
CRYSTAL
COLLECTOR CONNECTION

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

The OC170 and OC171 are two well known
types manufactured by this technique. They have
an hy. value of about 100 (minimum 20) and a
cut off frequency of around 70MHz.

In current radio receivers these transistors
have been repiaced 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

On

[e]-4

(o]
2

SHIELD (CONNECTED
TO METAL CASE)

Fig.4.9. The OC170 and OC171 types of transistor.

Next month: Mose types, manufacture of planar devices
and tésting.
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BY A. J. DUNN

Gives realistic performance to

your electric model train

Everyday Electronics, September 1973

HE initial purchase of model train equipment
T 1s 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 ohim 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
expensive one rated at 4 amps preferably with
two sets of windings to provide two independent

TROLLER
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e of components
AT includﬁ\ogV.A.T.
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d.c. supplies and ample unrectified a.c. for elec-
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
available it may be used if an electrolytic capaci-
tor of approximately 2000uF 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
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.
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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-
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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. 2¢) 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. increases..

The current taken is now

Vx - Vg

RC + Rm
R S1 S
AAA o N i
]
Ren |
1 v Loco} i
o s MOTOR) 1
—_ ! ;
T !
LT
’ Lo e 4

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 R. 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 (jnside 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 TR1.

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 D1 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 D1, 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

R8 Fig. 9. The complete

“)N). wiring details of the

printed circuit board

to the case mounted
components.

SK2

. o 1o
Fig. 8 (below). Details of the o~} e
heatsink bracket for securing R2 o le
TR1. Mica washer and insulat- ° * ol +
ing bushes must be used. 2| e :j -o{,“
2l icr Lol
BRACKET. - - : :H" ° -
~~ v re o e
- ; R3 RS
} TRI ‘%. o S ) o1
. FIXING SOLDER
HOLES ) TAG (COLLECTOR
\ CONNECTION)
MICA
WASHER
1y,
Fig. 7 (above). The layout of the com-
ponents on the top side of the printed

7 circuit board. Note the polarity of the
diodes and the integrated circuit.

2 HOLES & 5/32DIA
2 HOLES'B /g' Dia
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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=10secs.

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 = 11, secs.

As C3 charges, TRD will gradually pass more
current, limiting the pulses from TR1 and after
11; 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 D1 (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 TR1 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
VRI 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 VRI, 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 TRI1 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 cempound on the bracket
where it is to be in contact with the diecast
case and tightly bolt the bracket in position.

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

( )
Components....

s s
SHOP
TALK

R2 10kQ
See text

R3 1kQ

R4 10kQ

R5 2-2kQ

R6 0-5Q 1W wirewound
R7 100Q

R8 100k

All } watt carbon 4+ 10% unless otherwise
stated.

Potentiometer
VR1 25kQ carbon linear, printed circuit type

Capacitors
C1 0-1uF
C2 0-1uF
C3 100:F 12V elect.

Semiconductors
TR1 2N3055
IC1 CA3046
D1, D2 IN4148

Miscellaneous
SKi-4  Screw terminals (4 off)

S1,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. y

silicon npn
integrated circuit

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 TRI1.

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 Ru reduce in value. We have, in effect,
a sort of positive feedback reaction. The current
flowing into the emitter flows out of C1 and the
potential at B falls rapidly towards zero. When
it reaches almost zero the inflow of current
reduces and the resistance of Rw rises back to
its original level; the diode again becomes
reverse biased and C1 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

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 Cl1 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.

UNIJUNCTION | AUDIO AMPLIFIER
OSCILLATOR | AND METER CIRCUIT
* ) =
1
VR4 \\":':\:PCC!
yo?n 500k :\.‘; /,onmz
3 .
| T Fig. 10.3. Practical circuit used to
2kn 8181 demonstrate the operation of the
R 2. l 9v AR . q .
o0 | ! unijunction oscillator. Alteration of

b2 R3 100k 2

@]

|
I
|
"R S=2a |
|
|
I
|
f

S50uF
2N2646 047uF
0-047uF
(SEE TEXT)

- C1 varies the frequency, as does
VR4 or PCC1, whicheveris in circuit.
Potentiometer VR1 will also alter the
frequency but this will affect the
amplitude of the output.

b2

UNDERSIDE VIEW
OF 2N2646

e

bl

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

The experiment—shown in Fig. 10.3 will
operate very slowly (several seconds per cycle)
if C1 is made to be S50xF and thus it is possible
to monitor the exponential waveform at the
emitter on the 1mA 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 VRI1 is included to alter the
quiescent potential at the point originally called
A. Start with VRI1 set with the wiper nearest
the positive supply rail and then reduce this
voltage by turning the potentiometer down; the

frequency 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 controlled 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
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SHOP

TALK

ByMlke Kenward

Ecausg 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-

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 0-14F and C4 0-05uF, minia-
ture) to overcome these prob-
lems we have given an alterna-
tive for C3 (0-22uF) 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 fea:ured
more and more in our projects as
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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 RKoad, 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
pa.nt 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 neater (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

6 — *
of 503 — 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
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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.”

Everyday Electronics, September 1973
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RESISTORS MULLARD LYESTER CAPACITORS C29 SERIES
W Iskra high stability carbon film—very! ow noise—capless construction, | 400V: 0-001uF, 0 °0lSuF 0:0022uF, 0:0033uF, 0-0047uF, 24p. 0-0068uF, 0-0IuF,
W Mullard CR2S5 carbon film—very small body size 7-5 x 2-Smm. §W 29, | 0-0} 5 F, 0:022uF, ONMF 3p. 0-047uF, 0-068uF, 0- IuF, 4p. 0 15uF, 6p. 0-22uF, THp-
Elecrronill FRS. 0631“0. Iollp o0 OIS F 0 OIZuF 0:033uF, 0-047uF, 0-068, Ip.0-1
Power Values Price uF, I 1 (s 68uF, Ip. uF 34p. 0 I5uF
et Tolerance Range Rt 1299 " 1004 | 41p. 0-22uF, 'Sp. 0 3IuF, 6p. 0-4TuF, T§p. 0-68uF. I1p. | -OuF. 13p.
55 47852 2M0 37) 10p 0-8p| MULLARD POLYESTER CAPACITORS C18 SERIES
10% 3-3IMO-10MQ El2 t-0p 0-8p | 250V _P.C. mounting: 0-0luF, 0-015uF, OIZuF 3Ip. 0-033uF, 0-047u4F, 0:-068uF
2%, 100-1M €24 3:5p 3.0p | 30 Q- 1uF, 4p. O~ I5uF, 0-22uF. 5p. 0- JIuF, 64p. O 47uF, 84p. 0-68uF, tlp. | -OuF, 13p
¥ 10%, 10-3-9Q €12 1-0p  0-8p | !"5uF. 20p. 2:2uF, 24p.
<, a o .
t 5% 4. 7Q-1MQ 12 10 08P | MYLAR FILM CAPACITORS 100v, | CERAMIC DISC CAPACITORS
4 10%, 1n-100 €12 ép 3:50 | 0-001.F, 0-002uF. 0-00SuF, 0-01uF, 0-02uF 100pF to 10,000pF, 2 h
Quantity price applies for any selection. Ignore fractions on total order. 24p. 0-04uF, 0-05uF, 0-068F, 0- ‘I‘uF Ip. - E PLpZRNEchs
DEVELOPMENT PACK ELECTROLYTIC CAPACITORS—MULLARD 015/6/7 RANGE
05 watt 5% Iskra resistors 5 off each value 4-72 to IMQ. REPLACES C426, C487 RA, GES
EI2 pack 325 resistors €2-40. E24 pack 650 resistors £4-70. (uF/V) 1:0/63, 1°5/63, 2:2/63, 3:3/63. 4-7/63. 6-8/40, 1025, 10/63, 15/16, 15140
fe T b W s, B i, ST i s
/4, 5 ] 150/6-3, 150716, 150/25, 2204, 220/10, 220/1
POTENTIOMETERS ) _ 330/4, 330/10, 470/6-3, 5p each. 68/63, 150/40, 22025, 330/16. 470/ |lo 68056 &
C:arblon track 5ki} to 2Mf, log or linear (log iW, lin W), |ooon4 9p. 100/63, I50163 220/40, 470 25 680,l6 |°0°/|° 1500/6-3 |ZD 22 0/63
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p. 470/40, 68025, 1000/16, 1500/10, 2200/6-3, 1Sp. 330/63, 680/40, 1000/25. 1500/16
2200/10, 3300/6-3, 4700/4, 18p. :
SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to SM{). Horizontal or vertical P.C. SOLID TANTALUM BEAD CA'ACH'ORS 12p
mounting (0| matrix). 0-1uf 35V 2-2uF 224F 16V
Sub-miniature 0- 1W, Sp each. Miniature 0-25W, 6p each. 0°22u4F 35V 4 Tuf 35V NuF 10V
?'371;" ;gx ?{,a‘;F zgv ATuF 6-3V
u v
TRANSISTORS i 100 RSOV
Ag|°7 |;, :::g; 22p amg; 75p 88%3 g,%mg;gg :g, YEROBOARD - Re0d JACK PLUGS AND SOCKETS
ACI26 I2p 20p  BDI 75p P P ; Standard screened 18 o i
ACI27 12p | AFI26 10p BDI3) 756 OCIS  50p | 2NI704 13p| 24x 3 e i7e [grndte reeened 198 Jidmm e B0
ACI28 12p | AFI27 20p | BFIIS  25p ) OC42  12p | 2N3705 I2p| 2y x5 4p 21p | Stereo screened 355 3-5mm screened 13p
ACI31  12p AFI39 32p BFI7) 20p | OC44 12p | 2NJI706 11p| I x 3} 24p 21p | Seandard socket I5p 2-5mm socket 8p
ACI32 12p | AFI78 32p BFI77 28p | OC4S  12p | 2NI707 12p| x5 28p 28p | Seereo socket i85 9 -Smm sacket H4
ACI76 12p AFIBO 40p BFI78 32p [OC70  12p [2N3708 op | !7x2 73p 570 | D.I.N. PLUGS AND SOCKETS
ACI87 22p | AFI8]  40p | BFI79 32p [ OC71  12p |2N3709 I1p | !7x2 100p 180 | o gin 3 S pin 1B0°, 5 pin 240°
ACI88 22p BCIO7  9p BFIBO  32p | OC72  12p [2NI710 (lip | !7xS (plain)  — 82p | 2 pin. 3 pin, § pin 1805, 5 pin 240°, 6 pin
ADI40 50p BCIOB 9p BFIBl 320 | OC8I  12p|2N3711 1ip |17 x 3 (plaln)  — Co P o St i
ADI149 45p BCIO9 9p BFI94 15p| OCB2D 12p | 2N4062 |2p | 17 x2§ (plain)  — 42p ¢ way scresnog cabloal3pimetre
ADIS!  33p | BCI47 13p BFI9S  15p | 2N2904 20p | 40360  35p | 2¢ x 5 (plain)  — 12p | 6 way screened cable 22p/metre
ADiEz  J6p | BCI4D  13p | BEIS7  l3p ! 232k Bp | 4026) 3o SERIEnlD us
AFlL14 P 14 e BF200 32p 60O 9p | 4036 P sertion too
AFI1S  20p | BCIS7 14p BFYS0 20p 2N2926Y 9p | 40408  40p | SPot face cutter 42n 42p | BATTRRY ELIMINATOR
AFI16 20p BCI58 14p BFYSI 20p | 2N2926G 10p | ZTX302 (8p | Pke. 50 pins 20p | 9V mains power supply. Same size as PP9 battery
AFLI17 20p BCI59 I4p BFYS52 20p 2NJ0S4 58p | ZTX500 18p
LARGE (CAN) ELECTROLYTICS
AFLI17 38p BCIB7 22p BUIDS 225p | 2NJOS5 60p | ZTX502 20p |68° : 7‘ J%gg“F 16V sop
2500, 40V 4 F 16V 30p
ZENER DIODES lWIRE WOUND POTS, 3w, 10, 25, 2500“:F sov 50: 4500“:F 25v £ .l
400mW 5% 3-3V to IOV, 12p. | 50 0 and decades to 100k {2, 35p 2500LF 64V 80p SO00uF S50V £1-10
2800uF 100V £2-60
DIODES
RECTIFIER SIGNAL HIGH VOLTAG! TUIULAR CAPACITORS—1,000 VOLT
BYl127 1250V 1A 12p | OABS Tp | 0-01uF 0-047uF 13p 0:22uF 20p
BZYIO 800V 6A 15p | OA%0 Sp | 0:022uF IZD O-1uF l6p 0-47uF 22p
BZYi3 200V 6A 20p | OASI Sp
IN4001 SOV 1A 7p | OA202 7p | POLYSTYRENE CAPACITORS 60V 24%
IN4004 400V IA 8p | IN4|48 S5p | 10pF to 1,000pF E12 Series Values 4p sach.
1N4007 1000V A 12p L BAI 14 8p
SMOKE AND COMBUSTIBLE GAS DETECTOR—-GDI £2:00
BRUSHED ALUMINIUM PANELS THERMISTORS The GDI is the World's first semiconductor that can convert a concentration of gas
12in x 6in=25p; 12in x 2¢4in=10p; %in x 2in=Tp. VAI055$ 15p | or smoke into an electrical signal. The sensor decreases its electrical resistance when
VA1066S I15p | it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
VAI077 I15p | methane, propane, alcohol, North Sea gas, as well as carbon.dust containing air or
SLIDER POTENT'OMETERS RS3 £1-35 | smoke. This decrease is usually large enough to be utilized without amplification.
x 16mm, length of track 59mm. e | Full details and circuits are supplied with each detector.
SINGLE |o|< 15.( 100K log. or lin. 40p. THYRISTORS Detector GDI, it of parts for detectors including GDI and P.C. board but
DUAL GANG 10K + 10K etc. log. or lin. 60p. 2N5060 SOV 0-8A | excluding case. Mains operated detector £5:20. 12 or 24V battery operated audible
KNOB FOR ABOVE 12p. 30p, 2NS064 200V | alarm £7-30. As above for PP9 battery, £6:40
FRONT PANEL 65p 0-8A 47p, CRS1/40 | PRINTED BOARD MARKER . 97p
18 Gauge panel 127 x 4° with slots cut for use with 400V |A 25p, 106F | Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
slider pots. Grey or matt black finish complete with 50V 4A 40p, 106D | dry, and immerse the board in the etchant. On removal the circuit remains in high
fixings for 4 pots. 400V 4A S5p relief.
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The Dexter
Capacitor
Duscharge Ignition
Unit can improve
petlormance in
many ways —
% EASIER STARTING
* REDUCED FUEL
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ACCELERATION % MIGHER
TOP SPEED % EXTENDED LIFE
FOR BATTERY ANO SPARK PLUGS
- % NO MORE CONTACT-BREAKER POINT
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The Dexter Capacitor Discharge Ignimon Unil s tully suppressed

PARKERS SHEET
METAL FOLDING

MACHINES
HEAYY VICE 9
MODELS R 2
With Bevelled Former Bars bd/
No. I. Capacity 18 gauge mild steel . 36in. wide €17 00 carr. 50p
No. 2. Capacity 18 gauge mild steel » 24in. wide €12-00 carr. 38p
No. 3. Capacity 16 gauge mild steel < 18in. wide ... €12:00 carr. 38p

Also new bench models. Capacities 36in. x 18 gauge £€35:00 24 in. x 16
gauge €32-00. Carriage 75p. Add 10% VAT to total price of machine &
carriage.

End folding attachments for radio chassis. Tray and Box making for 36in.
model. 274p per ft. Ocher models 174 p. The two smalier models will form
flanges. As supplied to Government Departments. Univaersities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send far details.

A. B. PARKER, Folding Machine Works,

Upper George St., Heckmondwike, Yorks. Heckmondwike 3997
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DOWN TO EARTH Y

By GEORGE HYLTON

connection is correct?”

“In published circuits a volume control is sometimes connected
as in Fig. la, with the input to the slider, and sometimes as in
Fig. 1b, with the output from the slider. Which method of

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. 1b.

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-

out

N
IN out
¥ () (b) v

Fig. 1. Two common ways of
connecting a volume control.

phone, for instance) and prac-
tically the whole 1 volt appears
across the load Ry. 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 tne 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 Kkilohm
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

(b}

(using ohm’s law I=V/R). This
0-9 mnilliamps 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 11 megohm, near enough, so
the current is 0-9/1100000=0-8
microamps approx. Now, 0-8
micreamp 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.

Fig. 2. Fierce (a and c) and gentle (b and d) volume controls.
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Simplified

Would it be possible to give
me 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

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-

Radio Amateurs

I write to ask that a brief item
be inserted in EvERYpAY 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 tfrom 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

wall baffles etc. The explanations
in EE are also much plainer, this
must suit the younger people

menting. The

AT

/ B 14)

J

Readers’ Bright Ideas; any
idea that is published will be
awarded payment according
to its merit. The ideas have
not been proved by us.

| 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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new ' beginners
series Teach-In '74 will not be

based on the Demo Deck.

be appreciated.
D. R. Loveday.
Newcastle upon Tyne.

Having made numerous projects | always find that the

front panel or fascia présents 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. | think the method | 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 pane! 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.
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MAIL ORDERS: Some items have
against them. Where p. & p. is not shown lhe charge is 13p for any

When both cias
charg

of goods
extra).

ALL PRICES SHOWN

SWITCHES

Standard toggle switches: SW210—
5.P.ST. 20p; SW2)—D.P.D.T.. 254p.

postage and handling charge shown
ction.
¢ ordered the charge is 13p plus any p. & p.
Telephone 01-692 4412.

INCLUDE V.A.T.

MAINS ISOLATING
TRANSFORMERS

Is your bench safel

GCARLAND

PANEL NEON INDICATORS
240V

NI|—Round, 9mm diameter, }3p.

BROS. LTD

DEPTFORD BROADWAY, LONDON, SE8 ¢QN

CAR-CASSETTE VOLTAGE
STABILISERS
PUI2 for Philips and similar cassette

s n Brand new, Hinchley, 200w, N recorders. Gives T4V stabilised output
Miniature toggle switches: SW 8- fully shrouded. Pri. 240Y: N2—Round, Ian:\ diameter, 284p. . [t ise: P
S.PST. Slp; SWI9—DPDT. 64p. Sec. tapped 210- 240v. "Ac s N3—Oblong. 31 x Tmm. J2p. T pested
Sliderswitches: SW3—DPD.T ISyp. fraction of the '"lk" s price. car circuit. Fitted
Miniature push button: Swi—sp_« ¢330 plus T2 p. CASSETTE ACCE.SS.ORIES wi(h'S :7;". Izé
144p. LAMP FLASHERS ;‘:;.ld cleaning tape, in library case, Tls‘;"l’ :.’ 55 plus
Foot operated switch: 5Wi2— 240V Cassette rack with teak ends, holds 10 PUI26, as above,

S.PS.T. 46p. c . cassettes in library cases. T2p, plus 12p | bug for 6V record. b
Door switch: SWI4—5P. Press for oH. onnect in series with lamp | p g p ers. Fitted with
20p. supply (odﬂnh approx. once ol pl—r

L1
Wafer sawltches (rotary)—264p each. pEjece 1oow. CONNECTING WIRE PACK c?nnfz(o'r,. A(};SS.
SW4—1| pole, 12 way. Contains 30 fest of stranded wire, § | P'YU? '%P 7. o
SWS—2 pole, 6 way. j S00W, | colours per pack. | Ip.

MAINS POWER SUPPLY

SW6—3J pole. 4 way.
and

SW7—4 pole, 2 way,

PP?S  for Philips

Singlte for mics, audio leads, etc. Sip yd
Twin, as above, common screen 10p yd.

Four core with common screen 23p yd
Four core, individually screened 30p yd

Stereo, two coru individually screened 1lp yd.

Speaker Matching 3-8-16 0
Example:

plus 22p P. & P.

Coiled screened leads, 20 feet long £1-03 each.

SW8—4 pole, I way. RESISTORS nmilarzcuueue recorders.
4 Carbon film Input 240V a.c.; output
. f:‘ 1000lBI)\VI:GAI':r w{ 's-/.,. high-stability, E12 values. ’;iV_ d"z’w F-‘ued nwl"sh/
13 popular amplifier 5 AN i W, 1 2W, &4p. N, plug.
GROOV-KLEEN ¢complete with comprehen- Wir..pwot.nd ie e Ae) Dlus 16p P. & P.
sive data book showing | SW, Ilp; low, ilp,
de luxe model 42, €1.83. circuits for mono.,  iterco. L = ALUMINIUM BOXES
tone controls,
power supply. % CONSOLE CASES w;:; hdL’ o2 \‘;Inw’ Price P. & P
etc. Our price 6;\_ tn plain aluminium, ideal for mixers, GB7* Siin 2fin ljin 42p |'69
only £2:35, plus \%9/ 1nstruments, etc. GB8* 4in 4in Izin 42p l6p
13p P. & P. Trpe W, A Bn C D Price P.P. ga?' 4in  2fin : in 4;9 Il;p
oo g in in BI0*54in  4in in  49p i
GB210 a 9 Jt 2 3 4136 33p | GBI 4in 24in 2in  42p l4p
CRYSTAL MICROPHONE 10 WATT AMPLIFIER module | GB2I 10 9 3 2 3 €. 74 3p || GBIZ2 3in  2in  lin  36p ISp
A very neat, sen. lnput: 39mV into Ge22 129 34 2 3 41-89 23p GBiJ 6in 4in  2in 570 20p
sitive microphone 10k 0 for 10W, 1d ) SBIYin BsinTyint S7m 8 1P
for hand or tabl 40 — 16,000 Hz. = gBis 8|r3 sin an e 25
e Output: 3.8.16 4 D — | GBI6 10in 7in  3in €100 29
use Complete Pow er Supply 12V P_ < * These sizes fit
with lead and 35 £4-70 plus  24p ' | A | standard
mm plug. €100, P. &P veroboards
DYNAMIC MICROPHONE PLASTIC TRANSFORMERS VEROBOARD
UD 130MHL BOXES all with 0-250 Volt primaries. si Mo.l Mo 15
- e trix atrix
This ensitive, quality microphone is Miniature i 3
uni-directional and is complete with MM6 6V, 500mA + 6V, S500mA. ;*:: : 11-:39 ;: :
mute switch and 20 feet of cable and MMI2 12V, 250mA + 12V, 250mA. Ifin x 28¢p 28{p
plug. 100-12.000Hz. Dual impedance MM20 20V, 150mA + 20V, 150mA. 34 N 35p
€001 and 50k 0 £1-42, plus 14p P. & P. o x H4 s6p
L.T. 17in x £118 94p
€660, plus 24p P. & P. for  constructiona LTI 63V, | '5V—82p, plus 20p P. & P Spot face cutter—44
- projects White ll:;g ?23‘}/ IJ;A ’::. pl\;l 2;; PP L‘PP Pins, eitner size, pack of 36—21p
ith li —5%6p, plus 28p
il ity (g BRI LT 12V, IA 045l Sl P A P T 36 way, 01 48
| b I4ins—37p. P, plus 24 LD 15—37p 6 way, 0-f P
\\-.._:) in. sl An BP2 etk dins LT6 12-0-12V, IA_£1:04, plus 29p P. & P, | 24 W& i
e 21in 800 (] © 2}ine—37p. Multi-tapped BONCED ACRYLIC FIBRE
L‘,If%‘p 12.1520-24.30V. 2A—L215, || g o £ cadding, 18in wide. lin thick. The ideal
TN ERSSER Re” o800 s0.40.00v. 1a—caan,| Lfipe, for speiker Lenclomuren Mo per” yard.
erases,a, whole irecl, of [:ATAI.[]GUE :1|¥;°3l329 . 5 zPo.Jo-«;wv 21A—£3.25,
5, 1 Rl plus 375 P. i
Y, (.I-IIO, | . & P Charger Log. or Lin.
3 € luy22plRts 15p CT/0I T A—t1-18, plus 28p P. & P. Single, less switch, 15p
CT/012A—L1 43 plus 13p P & P. Singlei DR ymisch dbel
03 4A—L1-T6, & P. andem s SWi
SCREENED CABLES POST FREE | £I00 05 3%50 ™ $k0.10¢ 0,25k 0, S0k 0, 100k 8, 250k 0, 500k @
154/ M@, 240’

16 O speaker to 8 O amplifier.
80 amplifier to 30 speaker, etc. €115,

BATTERY ELIMINATORS

suitable for transistor radios and similar light
current aquipment. lnput 240V a.c.

Qutput: PP6—6V d.c.; PP9—9V d.c.

Price £1-65, plus 1Sp P. & P

MINIATURE ‘ N PAC
PLUGS ELECTROLYTICS RESISTOR BARGAIN PACK
of 100 W resistors. Tolerance 5% or better,
g:‘:::;:;‘l 'f 5 1:0uf 63V Tp 150uF 25V 8p | gy Vl‘:tl. Good assortment; our selection.
D.I.N. 2 pin (speaker) ll: I's“: 63\/ e :go“: 4(3)‘/ :]p only 300
TN H 2:2uF 63V Tp OuF 63V 15p -
D.N. 3 pin 50 33uF 63V Tp  220uF 4V Tp|
D.LLN. 4 pin 15tp “Tuf OV 1p 220uF 1OV Tp MAGMETIC COUNTERS o
g:: g pin, I%' 144p 68uF 40V Tp 220uF 16V Bp | Brand new, neat, 48 volt, s 'il e
BN 8 S 2 :: e s-eu: 63V 7p 2204F 28V :Jp 5 digit counters. 66p. 53 S o
5 10uF 25v  7p 220uF 40V 15p X
jac: ;imm umcfeeged 'liv touF 63V 7p 220uF 63V 22p “\-v -
Jack: Hmm unsecreened 98 \ss Ky % Deat v 7
v 0; =
jac: :{mm :crreene: :;p |5:r 63V 1: ))o“:r 16V |]= CASSETTE MICROPHONE
acl N unscreene: P 22uF 1oV 7p 330ufF 63V 26p  Low impedance dynamic with remote
j“: tin screened 4 g’ SOCKETS 22uF 25V Tp 470uF 6:3V  Bp (| control switch. Fitted 24mm and 3ymm
J“k' sreneo. “"""':' u" Car aerial 9p 22uF 63V Tp 470uF 10V 13p || plugs. €234, plus ISp P. & P
HEREEST M S BBV B B
o-axial. flus P ! » (ad v -]
pahcretia e BINTgnOeenen ol Gy gp g b EHEETOOVYTIES e v e
g P P u ] m u
Banana 4mm, red or black 6{p p)'N’ gpm 180° :oo 47;':: oV 7p ssou: 25V 1p 3;;: ;égx '}29 %%u: %g; ;:n
D.I.N. S pin, 240° Op 47uF 25V 7p 680uF 40V  26p N ] s U4
Jack, 2. " 47uF 40V 7 1000uF 4V 1)p 8uF 450V l.lp 2500uF 25V 50p
LINE SOCKETS Jack, 3 ﬁ: ll: 47“:F 63V l: lOOO:‘ iov 15p 16uF 450V 20p 2500uF 50V 66p
Car aerial 1540 Jack, 410 unswitched 164p 68uF 63V Tp 1000uF 6V 22p 25uF 25V Tie 3000uF 25V $3p
Co-axial 19p  Jack, }in switched 10ip 68uF 16V Tp 1000uF 25V  26p 25uF SOV ilp S000uF 25V 66p
gl N. } pin (speaker) :; P Jack, stereo, switched . ISBuF 63V I;p ‘soou: 6'?’: gp ;})u: 4;8: ﬁ)p SgpF 428: llz-gJ
LN, P Phono, single P 00uF 4v ] 500 ' " P N L
DIAN.S pin. 180 1740 Phono, 2 on a strip 7£p 100uF OV 7p 1500uF 16V  26p 100uF SOV 12p B-i6uF 450V 22p
D..N_ S pin, 240° 1740 Phono, J on a strip 10p 100uF 25V Tp 2200uf 63V 22p 250uF 25V 154p 16-16uF 450V 30p
Jack, 3ymm 16¢p Phono, 4 on a strip tip 100uF 40V 8p 2200uF 10V 26p 250uF 50V 199 16-32uF 4S50V 69p
Jack, $in screened P Wmder single, red or black S3p 100uF 63V  15p J300uF 63V 26p S00uF 25V 20p 32-32uF 450V S4p
Jack, stereo, screened 37p Wnnder twin strip i t1S0uF 6:3v  7p 4700uF 4V 16p SOOuF SOV  27}p 50uF 350V 42p
Phono, plated meral I15}p Banana 4mm red, or black 6 150uF 16V 7p 1000uF 5v 30p
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BRAND NEW SEMICONDUCTORS AND COMPONENTS GUARANTEED

WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS ADVERTISED IN THIS MAGAZINE

TRANSISTORS et $8133% u|nm selm o8| TTL LOGIC I.C.s
40362 -4 B § P .
92G301 016 | 2N3405 0-87 ‘o:’ 061 | BC137 018 | BF121 025 | BBYS4 030 We stock the full range of the low number BN7400 series—some examples:
2G302 016 | 2N3414 010 | g0s80 046 | BC138  0-2¢ | BF1238 027 | BSyse 079 8N7400 020 | 8N7401 020 | BN7402 0-20
26303 028 | ANS415 010 | 40304 056 | BCl40 034 | BF125 025 | BEYes 015 8N7408 020 | 8N7404 o2 BN7420 0-20
20308 30 | 2N3416 016 | 40505 065 | BCl41 039 | BF162 020 | B8Y78 BN7447 130 | BNT472 036 | 8N749a 078
2G309 30 | 2N3417  0-21 | 40406 0-44 | BCl42 024 | BFIBS -29 0 .
QG#B g: ZNSS;IO 1-28 | 40407 0-38 | BC148 8.'1 g;l“ g g We also stock the unueual pumbers as followa:
26! -16 | aN3571 118 | 40408 0-50 | BC144 -24 158 0- - SN7T4100 250 | BN74188 158 | BNT41T6 1-50
20374 -16 | 2N3572 097 40409 0-52 | BC146 -21 | BP159 -27 56 8N74107 043 BNT41564 200 BN74180 1-68
aN174 140 | aN3702 011 | 40410  0-68 | BCI47 -12 | BF160 023 48 | aN74118 100 | BN74183 185 | AN74181 700
aN404 0431 IN3T03 01040411 200 BCI48 012 [BPIGI 042 20| eN74119 198 | eN74187 180 | BN74190 196
IN4s6  0-75 | 2Ns704 14 | 40414 8.56 | BC149 18 | BF163 -80 -50 BN74121 0-60 BN74160 260 ANT4191 1-98
2N450A 070 | INS706 010 | 404674 0-69 | BC16S 018 | BF166 035 351 eN74122 135 | 8N74181 860 | 8N74192 1-90
aN4STA 080 3N3708 009 | yo4054 o044 [ BCIS4 018 | BF1&7 o071 0| ex74123 135 | BN74164 228 | BN74193 190
2N491 -85 | 2N3707 013 0-69 | BC187 014 | BF178 -24 20 | aN74141 000 | 8N74166 400 BN74106 1-60
2Neos 18| oNs103 007 | 4ps0; 047 | BCISE 013 | BFI77 099 30 [ aN74145 180 | 8N74167 625 | BN74198 460
2N697 16 | 2N3709 009 | 4002  o-48 | BCIG® -14 | BF178 035 20 | gN74150 2325 | BNTOT4 200 | aN7418 400
2N698 ‘25 | 2N3710 012 | 4003 063 | BC160 0387 | BF179 048 20 | aN7a161 110 | 8N74175 138
2N699 29 | 2NS711  0-09 | 40804  0.86 | BC167B 011 | BF180 035 -49
2N706 101 aN3712 095 | 40838 1.0 | BC168B 013 | BF181 -3 88  FM atereo demodul. MC1304  £3-60
a§7g:A g eg;gn 08| 40878  0.50 Bc“w -11 | BF182 -:g c: Dual hic stereo MCI%3 270
aN7 -18 | IN3T14 118 H 169B  0-11 | BF183 - -7
aN708 038 | 2N3715 1.93 :g}‘l’; 8:: BCI63C 013 | BFiS4 017 01| Motorola MC Series, RCA CA 3000 Series and Cosmos,
3N711 030 | 2N3716 180 | Ac11s  o16 | BCI70 011 | BFIss 017 81 Try us first for Linear and Digital
2N718 ‘21 | 2N3778 300 | xG117 0.0 | BCITI -18 | BF194 ‘14 | TIP35A 290 [Integrated Circuits.
2N718A 030 | 2N3779 818 | xci21 018 | BCI72 -11 | BF196 -17 | TIPS6A 870
o of IR dmIACm ok acm oienw on|mnad O
-68 ( 2 - .20 | BC182L  0-12 | BPI -18 | TIP42A O
N9 028 | oNs1o1  so | ACIE. O30 | Bcis3 009 | BF19S 018 | Tipsans ooe SILICON RECTIFIERS
2N016 17 | 2N3792 220 | o141k 0-30 | BCISSL 0-09 [ BF199  0-18 [ TIP3055 0-80 PIV 50 100 200 400 600 800 1000 1200
2N918 -30 | 2N3794 010 | 4cy4ok 028 | BC184 011 | BF200 40 1A 8p S 100 1llp 12 13 £p -
2ND29 14 | 2N8819 038 | Acia1v 014 | BCIB4L 011 | Bre2as 014 3A 16p 17 200 22ip 25p 2 30p 35p
2N930 ‘14 | 2N3A20 047 | acisoy 017 | BC186  0-25 | BF2255 019 6A — — 28p 30y 3%p 3Wp — -
aN1090 083 | 9NS823 097 | Ac153  o-ep | BCI87 -85 | BF237 028 10A 30p 36p 40p 47 B8p 680 p =
2N1091  0-84 | 2N3824 075 | xcip3x 085 | BC207 -12 | BF238 022 164 38p 45p 48p S8p  65p us 87p :
NN -20 [ 2N 3826 23 | AC154 0-20 | BC208 -11 | BF244 18 36A 70p 80p 90p $1-00 2140 $1-70 2275 o=
aN1132 020 | 2N3SAS4  0-16 | xci78 18 | BC212K 010 | BF245 -33 1 amp aod 3 amp are plastic encapsulation.
aN1302  0-16 | 3IN3854A 018 | xcis7k  0.80 | BC212L  0-18 | BF246 48
il 03 NG, St AOmME f|poa om|pmii Sh
-90 | 2 A 016 BC2Y -09 | BP2s4 -
aNI%0s 090 | ansase” 01 | ACTIT 028[BCIT 009 |BFasd  0de NES55 TIMER 1.C. 90p.
3N1308 082 | 2N3856A 016 | 4Gy1a #7 | BC239 -09 | BP257 -47
2N1307 028 | 2N3868 016 | acyoo o2 | BO251 -20 | BF258 -683
i o e el A om faowe undpemt S
i 18| acyas o161 BC267  0-09 | BF27 X NEBAO phase Jocked loop, £4-48.
2N1483 090 | aN3859A 016 BC258 009 | BF272  0-63 0 60p P. & P.
3N1507 084 | oN3860 018 | ACT a0 3 BC259 013 | RF273 028 SCORPIO 1GNITION KIT for mproved performance $10 + 50p P.
m o e S (Aom o nom weonn 0w
- - BC262 -18 | BF457 -
aN1637 038 | aN38T7A 058 | ACYAC {; BC263 0928 | BFess  0.88 MONTHLY NEWS FEATURE
2N1638 032 | 2N3900  0-20 | Acy4s 31 | BC300 -48 | BFR21A 230 1. NEW HEAD OFFICE: 42 CRICKLEWOOD BROAD-
2N1701 110 | 2N3800A 0-21 | Ap1sgv 0-98 | BC3O1 -34 | BF828 092 WAY, N.W.2.
Mo B18|2Nssor” 032 | Apio DEs Rl &5 2. 65 BATH STREET, GLASGOW. Tel. 041-332 4133,
2N1893 034 | 2Nsp04 017 :g}:g b B"c”cw -10 | BFW10  0-61 3. NEW OFFICE OPENING BRISTOL. WATCH
2N2102 030 | 2N3905 081 | Apy1gev 066 | BCI07TA 010 | BFW11 081 THIS SPACE. )
2N2147 070 | 9N3906 028 | Apyso 63 | BC308 -09 | BFX13 023 4. WE NOW OFFER R.C.A. COSMOS 1.C’s.
IN2148 094 [ IN4036 048 | A11q) 45 | BC30sA 0-08 | BPX29 o030
ANaI03A 040 | 3Nins Gig | ADIS2 046 |BCISB 006 | BP0 0ss
-40 | 2N 40/ - BC30! - 7 0
2N2193 040 | oNsos0 009 [ ADIAs} 155 | BC309a 010 | BFX44 033 DIODES AND RECTIFIERS
2N2193A 061 | 2N4060 011 [ sp100p 040 | BC30SB 010 | BFX6es 848 | My2son %02 INS4A  10p |, AALS 79 | BAX16 12ip | FBTS/4 24p
aN2194 027 [ 2N4081 011 | Apj14 = o025 ‘24 | BEXGS 068 | MJ2501 325 | [no0y | Anize s BAY1S 174p 0AB 17
2N2194A 0-30 | 2N4062 011 | Ap11p 24 | BC328 -28 | BFX84 024 | MJ2956 100 IN916 ™ AAZ1S  1fp BAYS) 7p 0Al0 20p
2N2196 037 [ 2N4303 025 | AF118 25 | BC337 019 | BFX85 0-20 | MJ3000 IN4007 20p | AAZIS 12p | BAY3R 25p | OA9 109
2N2196A 018 | 2N4303  0-47 | Ap117 20 | BC338  0.19 | BFX88 0-24 | MJ3001 1844 kS AAZ17  10p BY100 18p | OA47 8p
2N32218A 030 [ 2N4916 020 | Ap1y5 50 | BCYS0 0-43 | BFX87 0-28 | MJ3701 18118 15p | BA100 18p | BY108 22p | 0A70 b
2N2219 087 | aN4917 017 | Apy12) 22 | BCY$1 -40 | BFX88  0-25 | MJ4s02 18120 12p BA102  2Bp BY122 47p 0A73 10p
2N2219A 0511 9N4918  0-50 | Ap1a4 24 | BCYS2 1-15 | BPX89 0-45 | MIE340 18121 4p | BAllO #5p | BY124 15p | OA79 >
2N2220 020 | 2N4919 063 | Ap195 20 ( BCYSS 034 | BFYI0 MJES70 073 1g)3, 8p | BAl4  18p | BYI26 18p | OA%1 &
2N2221  0-20 | 2N4920 071 | Apjog 19 | BCY34 035 | BPYI1 § | MJE371 080 | 5.4 10p BA116 ks BY127 17 | 0aAs? 10
2N3221A 033 | 2N4921 050 | AF197 20 | BCYS$8 -58 | BFY17 090 [ MJE520 0-59 18132 12p BAl4l  17p BY161  §7p QA90 >
2N2222 031 [ 2N4922  0-58 | Ap130 38 | BCYS® 106 | BFY18  0-35 | MJES21 078 [ o008 BA142 179 | BYXI10 28p | 0A9l »
2N22224 041 | 9N4923 000 | Ap170 o5 | BCY40 -81 | BFY19 -85 | MIE1092 1-93 18922 8y BAl4  1Pp BYZ10  35p 0493 »
2N2368 011 | 2N5172 008 | 4172 25 | BCY42 -16 | BFY20 -50 | MIE1102 1-87 18923 12p BAl4  17p BYZ1l  3%p 0A200 »
2N2369  0-50 [ 9N5174 028 | Ap178 88 | BCY4s -15 | BFY20  0-40 | MJE2801 119 18940 sp BA154  12p BYZ12 80p 0A202  10p
2N2369A 017 | ON5175  0-28 | AF179 65 | BCYs8 021 | BFYS7  0-20 | MJE2901 1-56 BAX18  8p ! BYZis 28p | TIVIOT B0p
2N2646  0-50 | 2NB176 032 | AF180 50 | BCYS9 -228 | BFY41 -43 | MIE2055 1-85
252341 ﬁ 2N56246 q': AF184 40 | BCY70 g ggz;:s g g-;ﬁg‘;gﬂ :} a
2N271 -18 | 2NB190  0- F200 Y7 - 5 2 NTIOMETE
o o MG eh AR S son GH\Bul SRINbA SR orromectomics | rome
INIT oi7|2No1sz 124 apa0 072 |BCYST 347 |BFYS2 020 MMITI2 064 INDICATOR (18 PIN DIL) 8200 | Log. or Lin. less switch, 174p
IN7004 028 | oNolS3 1OL|AFze 084 |BCVES 2401 BFVSS 015 | ¥¥a71a 064 | INDICATOR 13 130 | Log. or Lin., with awitch:
2N2004 -28 | 2N5194 -10 | APoso -54 | BCYB® -97 | BPYS6 -84 | MPF102  0-25 SOCKETS 20p Wire-wound Pots (SW), 38p
2N2904A 085 [ 9N5196 148 | Apys2 074 | BCZI0 035 | BFY64 0-41 | MPSI111 032 Twin Ganged Btereo Pots, Log. or
N s 'g 2N6245 035 | AF211 088 | BCZ11 -;g BEXTS -5 MEBLL ':g Lin., 47p.
2 '35 | 2N6457  0-38 | AL1n2 -76 | BD118 O H ¢ LIGHT EMITTING .
2N2908 024 | 9N5458  0-33 | Ar.103 70 | BD116  0-50 | BFY78 036 | MPRAOS 0-28 I)llléng?’lhde by TEXASB INST.
2N2006A 030 ) 2N5450 033 | ARy2¢ 030 | BDI2) 075 | BFY90 0-60 | MPRAOS 0-20 (Red), 42 | PRESETS (CARBON)
2N2007 038 | 3N128 -68 | ARy27 -36 | BD128  0-82 | BRYS9 0-38 | MP8A12 040 01 Watt  6p VERTICAL
2N2907A 033 | 3N138 185 | Agvos 0-28 | BDI24 067 | B8X19 013 | MP8AI4 024 02 Watt  6p [9
2N2923 018 3N139 142 | ARy2e 036 | BD1S0  0-57 | BBX20 0-14 | MPRASS 080 ENCAPSULATED FULL-WAVE | oo ool 20 HORIZONTAL
2N2024 012 |3N140 092 | Aavso o020 |BDISI 040 [ BaX21 020 | MPBASs oe8| FENCAFSULATED 100 pis 28p ea.
amng 015 | 3N141 -81 | ARY56  0-35 | BD132 ﬁ gggg -a g;g::: :: RS
2N202 3N142 88 | A17103 125 | BDISS  O- - - ETE
Green  0-18 | 3N143 -78 BCIIM -10 | BD136 -40 | B8X28  0-25 | MPBUOI 044 |  ywWiRE.WOUND RESISTORS SLIDE POTEr'l;lCOKM
Yellow 0-10 | 3N162 -92 | BC108 -10 { BD137 -36 | B8X29 -47 | MPSTT05  0.48 256 watt 6% (up to 270 ohms bsmn:} Il; LOG TR
10 | 3N183 81 | BG109 10 | BD138  0-68 | B8X60 0.54 | MPBUSS 0:60 only), 7p. smoua (}AN ED, or
2N3063 -31 | 3N164 '84 | BGI1s 13 | BD139 -7 | B8X61 -42 | MPSUOG 0-88 6 watt 5% (up to R-2k £ only), 9p. N ED Lm : LIN
2N3084 060 [ 3N168 117 | BCII4 -12 | BD140 83 | B8X76  0-16 | MPSUGS 088 | 4 watt ‘5% (up to 26k only), 'rww GA 0k 2 oII
2N3054 060 | 3Ni87  1-85 | BCIis -15 | BDY10 1-25 | B8X77  0-20 10p. 1k to 500k. 60p eac
2N3056 0-50 | 3N200 249 | Bonis -18 | BDY1l  1-50 | B8X78 o028
R O o
2N3 -20 | 40080 078 | Benn .21 | BDY18 1 -
INIIA 093 | 40201 081 BCls ol BDVIe 147BEY3 ols RETURN | Small value G
3 - 40309 030 | BCL19 -7 | BDY20 K H .
G om i 88 \aw igisen el OF SUB-MIN. ELECTRO h
2 3 40313 0- BC12! 18 | BD Y 2 - .
2N3402 018140316  0.80 | Boi2a 080 | BDYe: 15| psyss ose| POST wide range of values only ép eac
2N3403 010 | 40318 092 | BC132 30 | BDY62 100 | B8V 020 [ SEPVICE
2N3404 0-24 ! 40360 0-40 BCIu -11 | BFHIS -23 | B8YS1 -25 a
Post and Packing 13p per order. pe 26p. Commonwealth (Ajr) 86n (MIN.). Matching charge ALL PRICES EXCLUSIVE OF IOA VAT
(audio transistors oniy) 16p exlu per p.lr Prices subject to stack availabiiity.

Tel. 0I-452 0161/2/3 A. MARSHALL & SON VISITORS WELCOME

9-5.30 MON.-FRI.

Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 HRS. ouAT
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ITS 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, usingi.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

s - — —

Everyday Electronics, September 1973

Would you spend
an hour aday

to earn more money
_ inElectronics-
Television-Radio?

If you’re willing to give up one hour or more a day
we can help you get to the lucrative growth industries of
electronics, television, radio.

And if you’re already i, 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 paid, more assured future. Send for your
FREE Careers Guide today.

————————————_———|
Tick or state subject of interest and post to:
International Cerrespondence Schools, Dept. 23T
Intertext House, Stewarts Road, London SW8 4U]J.

your key to the door
of opportunity

Subject of interest

-
l Society of Engineers Graduateship (Electrical Engineering
l C & G Telecommunications Technicians Certificates

C & G Electrical Installation Work
l C & G Certificate in Technical Communication Techniques
l MPT General Certificate in Radio Telegraphy
l Audio, Radio & TV Engineering & Servicing
l Electronic Enginexring, Maintenance, Engineering
L

systems, Instrumentation & Control systems

Computer Engineering and Technology

Electrical Engineering, Installations, Contracting, Appliances
Self-build radio courses

Name

Address

Occupation Age

mAccredited by the Council for the Accreditation of Correspondence Collcges s el
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Sinclair Project 60

New performance
standards

... hew safety
margins

Such are the results of using a P28 Mk.3 to drnive two 2.50 Mk.2 power amplifiers. Developed
from the onginal Z 50. the Mk 2 has «mproved 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 1s the most advanced
power supply unit ever to be made at a reasonable price. It cannot be damaged by direct
shorting. nor will 1t fail through overloading, because of an ingenious re-entrant current
limiing principle used usually only In expensive laboratory equipment. Because output
voltage 1s vanable, the PZB Mk.3 makes a worthwhule alternative where PZ 5 and PZ.6 are
recommended for Project 60 applications. particularly since this most powerfutl of all
Sinclair supply units can be operated from a smaller mains transformer. Together, the
Z 50 Mk 2 and PZ8 Mk 3 provide new standards of performance and reliability and these
modules are compatible with earlier types in the Project 60 range.

2.50 Mk.2 SPECIFICATIONS
Inputimpedance 100 KQ

Min. supply voltage 9v
Load impedance — minimum: 40 at

Input (for 30w into 80) 400mV 45vHT
Signal to noise ratio, referred to fult Load impedance — maximum: safe on
o/p at 30v HT B0dB or better open circuit

Distortion 0.02% up to 20W at 8Q.
See published curve

Frequency response 10Hz to more
than 200 KHz t 1dB Adjustable between 20 & 50V
Max. supply voltage 45v (40 to 8Q £€7.98 ' VAT

speakers) (50v 150 speakers onl 79
? i v Mains Transformer £5.98 + v A T.59p

£5.48 - Vo7
PZ.8 Mk.3 SPECIFICATIONS
Nominal working output 45V.

Other power supplies

In addition to the remarkable Sinclair PZ.8 Mk.1lI
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

Typical Project 60 applications

are for operation from A C. mains 240V.
P2.5 30 volt, unstabilised El.gl System The Unitstouse together with Units cost
+ VAT a9p
PZ.6 35 volt, stabiised (Not suitable for Super Simple battery Z.80 Crystal P.U..12V battery £5.48
5 record player volume control, etc. ~ VAT 54p
1C.12). £7.98 ) .
+VAT 79p Mains powered record Z.50,P2.6 CrystalorceramicP.U. £10.46
player volume control, etc VATE104
12W. RMS continuous 2x2.50, Stereo  Crystal, ceramic or mag. £25,92
Guarantee :me:vavesl:reo amp.for 60;P2.6 P.U., F.M. Tuner, etc UVS;\T
11, within 3 months of purchasing any proguct direct from yersgeineecs . . .
Sinclaw Rad: Lid. dusatshied with 11, you:
m"'_“rfa;'wm g n ey Many Smelan sopomted 25W. RMS continuous 2xZ.50,Stereo  High quality ceramicor  £28.92
Stockists also offer this same Quarantee in Co-operation with sine wave stereo amp 80:PZ.6 magneticP.U_.F.M VAT
SnclanRadionCELIE L tore leawing out factony using low efficiency (high Tuner, Tape Deck.etc.  £289
acl roec jule » L1 'ore leav V]
and oualam:ed to work perfectly. Should any defect anse in performance) speakers
| use, It service it at once and without any charge T '
:1::::: ‘L'snﬁallvzlhmgr:‘mealv beovrv‘\a:i:nm aoseucas';: w:’em 80W. (3 ohms) RMS 2xZ.50 Mk.2, As above £34.90
damage arses through miss-use No charge 15 mads for continuous sine wave de Stereo 60; PZ.8 + VAT
postage by surtace mail A Mail charged at cost. luxe stereo amglifier. (BOW., Mk.3 transformer £3.49)
RMS into 8 ohms)
indoor P.A Z.50Mk.2,PZ8  Mic.guitar. speakers,  £19.44
Mk.3 transformer etc., controls +VAT.£1.94
AF.U. (£5.98 + v.aT.69p) May be added as required o

SINCLAIR RADIONICS LTD., LONDON RD., ST. IVES, HUNTINGDONSHIRE PE17 4HJ Telephone: St. lves (0480) 64311
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the world’s most advanced high fidelity modules

Q.16 high fidelity
loudspeaker

rround will spe
foam front chose th for its
a | audio fr witl
Specifications
Construction

ham > thinter f d

tlux driver

Loading

Frequency response 1 V.A.T.

Size and styling x £7.70 77p
1" x 41 1 3 é

0000 090 O
Stereo 60 pre-amp/control unit

gned f
t € t
t 1 d ex tt t 1
te
SPECIFICATIONS—Input sensitivities:
t 3
)dB. Channel matching:
Front panel

for

N
Output
Tone controls

Signalto nolseratio
better thar
Size

+V.AT

£9.9 a0

4

AFU filter unit ¥ ,
, C ¥ )
atch (lo £5.98

d +V.A.T. 59

SuperliC.12

Integrated circuit

high fidelity amplifier

SPECIFICATIONS
Output power M
1k Q Frequency Response
Total Harmonic

Project 605

the g;i;"\.,.,
simple

way to build a
Project 60 system
without soldering

£29.95

Distortion
' d int N Load Impedance Input
g j Impedance Power
1 N Gain
purpe ° 1 Supply Voltage Quiescent
ficient ve t current Size
very f exterr d Is]
ake a Xi ¥
amplifier for pick M
tup et free 4
; V.AT
Gl £2.98 VAT 2
1
ALL PR Q IN THIS ADVERTISEM

Everyday KElectronics. September 1973

Send coupon for leaflet
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CRESCENT o0 o

11 & 40 MAYES ROAD. LONDON N22 611 sss 3206

MAIL ORDER
DEPT.
No. 11
MAYES RO.
LONDON
N22
6TL

FOR THE

COMPONENTS AND HI FI

HOME

CONSTRUCTOR

OQUR SHOPS ARE OPEN ALL DAY

FROM 9 AM. TO 6 P.M,

6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

7° x 4° LOUDSPEAKER

top quality
speaker ideal where
emall size is import-
ant. Manulactured
by E.M.I. for a well-
known hi-fi  aset
maker. Blze: Tin. x
4in. Impedance: 8 ohms, Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: £1-60. Free
postage on this item.

ADD LUXURY TO YOUR CAR

“CRESCENT"

24 Hour Nixe Digital

Kit We Supply:

+ A complete set of components

Y A complete aet of easy to
follow Insthuctions

% Printed clircults made to
make construction as siinple
as possible

Y A cabinet and front panel to
give a professional finish.

All for the price ol the com-

ponents. £22-50.4-50p. P. & P.

Clock

TRI-VOLT BATTERY ELIMINATOR

Enables you to work your transistor

radio, amplifier, or cassette, ete. from

A.C. mains through thils compact

eliminator. Just by moving a plug

you can select the voltage you require -

or 9 volta. This means all your transistor power

pack applications can be handled by thia one unit.

Approx. aize: 2§° x 2}° x 3}*. OUR PRICE —

22:78p + 10p. P. & P. Same model sultably wired
for the Phitlps Cansette — £3-00 + 10p. P. & P.

TRI-VOLT CAR
CONVERTER
Enables

v, Tyv

WITH A MOTOR DRIVEN Please send 8.A.E. for more
CAR AERIAL information.
b Bection MINIATURE RELAY
Extended Length 100cm

6 volt 70 obm.
lc‘:gf: h[::';:a ﬂeznodc: 0oy . Bingle Pole Chnnge('wver. . R
complete with Fizing Approx. alze = 14 x 1° x {”.
Bracket and B plus 26p
Comenet auiten £6°75 F%¥ 40p oo
STEREO /| MONO HEADPHONE TWO WAY STEREO
VOLUME CONTROL BOX ADAPTOR

Plug Stereo phones into this control box
and you then Incorporate a right and
lest hand volurne control and a stereo/
mono swltch. Complete with stereo Jack

plug and 2 m cabie.

A Bargain at £1. Plnn 10p P. & P.

Btereo jack plug to two
stereo line sockets com-
plete with 110 mm of
cable. For plugging two
stereo inputs Into one. A
Bargaln at 85p plus bp P& P.

LOW VOLTAGE AMPLIFIER Fevonlyat

5 transistor amplifier compiete
with volume control, Is sultable
for 9V d.c. and a.c. eupplies.
Will give about 1W at 8 ohm
output.

With high IMP input this am-

£1-75

plus 13p P. & P.

LOUDSPEAKER BARGAINS
E.M.I. 450 set 3. 8. 18 ohm

“CRESCENT" BUBBL,
LIGHT SHOW Lor

PROJECTOR

150 watt.

Convection Cooled

At 301t the projecin] imagt

181t
MOTOR

One Rev per Two Min.
LIQUID WHEEL

8” Dlameter Multicolour
The motor is fitted to the
projector and can only be
purchased ax a singie unit.
The Liquid Wheel however
in our standard very popular
model and may be purchased
separately.
A BARGAIN AT-

Projector with Motor, readly for
inatant use 15-00
6” Llquid Wheel £5:00
£20-00

plua30p P. & P.

V.A.T.

you to work
your Translstor Radlo,
Amplifier or Cassette ete.
from the 12 volt ear
supply positive or neg.
earth.

This converter supplies
6. 74 or 9 volts and is 5
transistor regulated. Ap-
prox. size 24° X 3§° X 27
Very easy to fit and a
real money saving device
for 22-50 + 10p. P. & P.

13 SOUTH MALL, EDMONTON, N'9 803 1685

WAFER SWITCHES
1 pole 12 way
2 pole 2 way
2 pole 3 way
2 pole 4 way
2 pole 6 way
3 pole 4 way
4 pole 3 way
18p cach. Please inc.
p P. & P. Up to 3
switches.

From lst April, 1973, will you
please include on your Total
(Gooda plus Postage and Pack-
ing) Value Added Tax at the
Btandarnl Stated Rate.

“CRESCENT
ey, BEAT BRITE”
g S8INGLE
e CHANNEL
S8OUND TO

LIGHT UNIT

Thls fantastic little box
approx. 4” 3" x 24" when
connected to the output of a
sound source from 1 to 100 watts
produces a paychedelic light
dlaplay of up to 1000 'r'm.s
Compiete with a sensitive level
control tbe unit fe fused and can
not harm your amplifier.
A Bargaln at £750 pilus 10p
P.&P.

200/250V MAINS RELAY

MAINS TRANSFORMER

==4§0o)
POTENTIOMETERS
All types 1 and less diameter.
SINGLES DUAL
10K Lo Cegs 10K
Lin Less
25K Switch 20K Less

0K 50K Seri

100k 12Pea, 100k i'é'“h
250K Double P
500K pyla each

M Switeh 1M
1
2 94 o, 2

Up to 3 Pots.
op. P. & P

Please wdd

MINIATURE

RELAYS
Brand new
range of
British made Relays.
8lze—14" x 1° 1-
All two changeovers with
250V. 1:5A contacts and

suitable for fitting on -lm

23-75 plus 38p. P. & P. s

plifier wiil work as s record E.M.1. 350 set 8 obm. g Heavy duty contacts. 2,500 Fused Primary 240V. S8econdary | Verohoard.

player, baby alarn, ete.. ampli- | £7-00 plue 38p. P & P. coll. All new and unused D.P.N.T. 290V @ 80mA. 63V @ 1A.| Type Volts Current Obme.

er - mains relays 50p This transformner is 27/A  12v 1TMJA 7000
MINI LOUDSPEAKERS + VAT, Cacr made to a very high 2/A 12 28M/A 4300
2} (87Tmm) 40obm — 50p each M Y ’ standar! and i= a 12/A 6v  33IM/A 18302
24* (87mm) 80ohm 50p each ree. Speclal smali size: 2in X 80p each.
Please include 5p. P. & P. up to 3 | quantity price: 2%in X 2}In 83p /’ Please iuclude 5p P &4 P up to
Minl-Loudspeakers 240 per 100 relays. v plus 15p P. & P. 3 Relays.

B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS (W 5% or {W 5% CARBON FILM)

10E(2 Kit: 10 of each Ei2 value, 10 ohms—IM, a total of 610, £3-10 net
25Ei2 Klt 25 of each Ei2 value, 10 ohms—iM, a total of | ,525, £7-20 net
POLYESTER CAPACITORS MULLARD C‘I.BO 250V
uF: 0-01,0-015, 0:022, 0-033, 0- 047 34p each; 0-068,0-1, 0-15, 4}; each;
0-22, Sip 0-33, p047 pO IplOI!plSlZpZ 25p.
ULLARD POLYESTER CAPACITORS €296 SERIES
160V (uF) 0-01, 0 OIS 0 -022, 24p; 0-047, 0-068, 3ip: 0-), 0-15, 4}p;

022, 0-33, ; 0-47, T4p: 0-68,
400V: (uF) 0- OOI
0-068, 4{p.

MINIATURE ELECTROLYTIC MULLARD C426 SERIES (6p each)

Hp; -0,

124p
0 OOIS 0-0022. 0-0033, 0-0i, Zip. 0-015, 0-033, 34p;

uFIV) 1163, 4/40, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10, 40;[6 64/10,
0/16, 80/25, 100/6-4, 125/16, 200/6-4, 200/10, 320/6-4, 1251
MULLARD C437: (uF/V) 64/64, 10p; 160/25, 10p; 160/40, Ilp 6406 4,
10p; 1600/6-4, i16p.

ELECTROLYTIC CAPACITORS, Tubular and large can
(uF/V) 2-5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250710, Sp; 10/6, 10/50, 25/50, 32/50, 50710, 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, idp; 1,000/12, 1lp; |000,25 2,000/12, 2,500/12, i7p;
1.000/50, 39p; 2,000/25, 27p; 2,500125, 33p; 2.500/50, 62p: 3.000/50, 72p
5,000/50, 94p; 1,000/100, 66p; 8/350, 14p; 16/350, 19p; 32/350, 25p.
MINIATURE _CERAMIC PLATE CAPACITORS

S0v: {pF) 22, 27, 33, 39, 47, 56, 68, 82. 100, 120, 150, 180, 220, 270, 330, 390,
470, 560, 680, 820, iK, IKS5, 2K2, IK3, 4K7, 6KB. (uF) 0-01, 0-015, 0-022,
0033, 0-047, 24p: O-1, IOV, 4ip; 0-1, 100V, Sip.

CARBON FILM RESISTORS W 5%, 10 ohms—2-2M, { W 5% 10 ohms—

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES :

% Three inputs easily adjustable to suit users input requirements, e.g.,
Mic., Tape, Disc., etc.

iM, Ip each or 100 for 62p; 1,000 for £4-50.
* Us.es advanced design with five Inlegrated circuits METAL FILM RESISTORS IW 5% 10 ohms—IOM, I4p each or (00
% Slider fader volume controls mount directly on P.C. board. for £1-10. 1SEN2 KIT (IS each value 10 ohms—10M) £8.
% Full range bass and ireble controls. v L = —
eroboard 01 0-15 IN4001 6ip
% Guaranteed top grade components wilh fibreglass printed circult board 24 x Sin 28p 1218p IN4002 7ip sep'éjc'?ﬂ.rs'afxnéfﬁ?g&:
ready-drilled and tinned 2% x 33in 26p 19p IN4003 9p ARE AVAILABLE BY
% Baltery operated (2 x PP3) not supplied with kit 3% x 5in 32p 33p |z;?24 9:}’9 QUOTATION FOR LARGE
% Easy lo follow assembly instructions (available separately 25p). ;1 x ﬁ""‘ 13: 1!}: I|AL9|4 li: PROJECTS AND TRADE.
% Attractive ready punched facia plale, available at extra cost. qives that 24 x 5in (plain) — 14p C71 13p & S.C.R. A D
professional finish to the unit. i* 3in (plain) 12p ocC7s 17p IgOV :: };p ;A 48;:
* Size: 9-5" x 4-3" x 2", 5 x 3%in (plain) — 122p ocCss3 20p 400V 1A SOD 3IA 609
Insertion tool 59 59p ol Ld
PRICE: KIT ONLY £11:00 Track cutter 44p 44p Sererned e e e Sip
raCIa RLATE €950 Pins, pkt. 25 10p 10p Twin screened wire, m Izp
MANUAL AND ASSEMBLY INSTRUCTIONS 25p S mea g e Steceo st ire! b - 10p
AVAILABLE READY BUILT WITH FACIA £15-00 2 pin DI.N Plug, 12p; Skt.. Conne:n‘nlg Wir'e. -'" oo e T o 24p
ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K. o 10'3"50;!: Bl P'If‘i;: Neon bulb 90V wire ended. 5 for 24p
S.A.E. ALL ENQUIRIES. 180°, ISp‘; Ske.. i2p. Trac: Preset skeleton pots IK-iM P
sistor Equiv. Book, 40p. ALL PRICES INCLUDE V.A.T.

Carbon pots 5K-2M log. & C.W.0. only. P. & P. 10p on arders below €5,
Discount: £10—10%, €£20—15%

BABAR ELEUTRUNIU PRUDUUTS L‘v’l‘th :':.i':». 2:5?."&“:"2::: Export Order enquiries welcome (VAT free)

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE,
98, LICHFIELD STREET, WALSALL, STAFFS, WSI 1UZ. Near LEIGHTON BUZZARD, BEDS. LU7 9AQ
Tel.: Cheddington 668446 STD (0296). GlRO 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

RADIO

EDGWARE ROAD, W2

LIMITED

Fveryday klectronics, September 19Y¢

404-406 Electronic Componentsand Equipment 01-402 8381
354-356 High Fidelity and Tape EQuipment 01-4025854/4736
309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store

Allmailto 303 Edgvsare Road, London W2 1BW

within 200 yards — call and see for yourself. r
INTEGRATED CIRCUITS SPECIAL OFFERS! 3 Wakt Amptit SLAGED 0T
. ) ) SEMI-CO NDUCTORS Complete with 8-page a
Why buy alternatives when you can buy the genuine article from us at FY90 59p] 2N2926 105 | bookiet, circuits >
competitive prices from stock. BRANDED FROM TEXAS L.T.T FAIR- 1000 MC/S All Col and data
LD olours
) 3 25 + 50p 25 + 9 £1.50 eacn o
e 100 4 4Sp 100 + Bp
R i | @i®  [TRIACS
- | STUD WITH ACCESSORIES i}
Trpe Type  1/1112/2425/99 | Type AFLITMullard 25p | 2N3819 Texas 35p | Tspe  Voits Prics i
] | P B Bl P P 25 + 17 S + 30p P.LV. 111 |
BN7400 0-20 0-18 0-16 | BN7450 0-20 0-18 0-16 | BN74145 1-80 1-40 1-80 100 + I5p 100 + 25p 3 AMP RANGE b
BN7401 0-20 0-18 0-16 | BN7461 0-20 0-18 0-16 | BN74150 8-35 2-95 2-18 500 + I2p 500 4 20p 8C35A 100 75p
B8N7403 0-20 0-18 0-16 | BN7453 0-20 0-18 0-16 | BN74151 1-10 0-95 0-90 1000 + 1%5p 8C35B 200 79p
BN7403 0-20 0-18 0-16 | BN7454 0-20 0-18 0-16 | 8N74153 1-85 1-27 1:20 BC35D 400 85p
BN7404 0-20 0-18 0-18 | BN7460 0-20 0-18 0-16 | BN74154 2-00 1-76 1-85 | OC170 Mullard 25p] BC107, BCI08, 6 AMP RANGE (TO48)
BN7406 0-20 0-18 0-16 | BN7470 0-30 0-27 0-26 | BN74155 1-556 147 138 25 4+ 20 BC109 10p each 8C40A 100 85p 3
BN7406  0-30 0-27 0-25 ( BN7472 030 027 0-25 | BN74188 1-55 1:47 1-35 150 4 180 All Makes BcsoB 200 90r 3 AmMp
BN7407 0-80 0-27 0-25 | BN7473 040 0-37 0-85 | BN74157 1:801-70 1-60 500 + “’ 25 + 8 8C40D 400 2100
BN7408 0-20 0-19 0-18 | BN7474 0-40 0:37 0-35 | BN74360 £:60 2-40 2-25 1000 + 130 100 4 70 SC40E 600 £120  T048
BN7409  0-45 0-42 0-35 | BN7475  0-55 0-52 0-50 | BN74161 2-60 2-40 2-25 o 500 4 ‘° 10 AMP RANGE (TO048)
BN7410 0-20 0-18 0-16 | BN7476  0-45 0-42 0-39 | BN74162 $-40 $-25 2-70 1000 + ," 8C45A 100 B5p
8N7411  0-23 0-22 0-20 | BN7480  0-80 0-75 0-67 | BN74163 3-40 3-25 2-70 | gy 9y Mutiard IS P 8C45B 200 £1.00
BN7412 0-42 0-40 0-36 | BN7481 1-25 1-15 1-10 | 8N74164 2.76 2-30 £2-10 U arG A P e | BC4D 400 2126
BN7413 030 0-27 0-25 | BN7482 087 0-80 0-70 | BN74165 4-00 3-50 8:00 25 4 12p ADI61, ADI62 3Sp | BC45E 500 £1-45
BN7418 0-30 0-27 0-26 | BN7483 100 0-90 0-85 | BN74166 4-00 850 §-00 100 + 10p each | 156 AMP RANGE (TO48)
BN7417 0-80 0-27 0-28 | BN7484 090 0-85 0-80 | BN74167 6-25 560 §-10 500 4+ 9p 25 + J2p B8CH0A 100 2125
BN7420 0-20 0-18 0-16 | BN7486 0-45 0-41 0-38 | BN74170 4:10 855 $:08 1000 + @&p 100 + 28p 8C50B 200 8136
BN7422 0-48 0-44 0-40 | BN7490 075 0-70 0-65 | BN74174 £:00 1-76 1-30 500 + 15p 8C50D 400 2168
BN7423 0-48 0-44 0. 40 | BN7491AN1-00 0-95 0-90 | BN74175 1-85 1-27 1-18 1000 + 22p 8CHOE 500  8$1-85
BN7425 0-48 0-40 0-35 | BN7492 0-75 0-70 0-65 | BN74176 1-80 1-35 1-20 | OA202 10p DIAC D32 25p
BN7427 0-42 0-39 0-35 | BN7493  0-756 0-70 0-65 | 8N74177 1-60 1-35 1-20 25 + 8p 2N3083 20p | TRIACS—
BN7428  0-50 0-45 0-42 | BN7494 0-80 0-75 0-70 | BN74180 1-55 1-30 1-20 100 + Tp 25 + 18p Additional Types
BN7430 0-20 0-18 0-16 | BN7495 0-80 0-76 0-70 | BN74181 7-00 6-00 550 500 + 6p 100 4 158 40430 (TO66) 86p
BN7433 0-42 0-39 0-85 | BN7496 100 0-97 0-95 | BN74183 2-00 1-80 1-60 1000 + Sp 500 + 128 40669 (Plastic)
BN7433 070 0-61 0-44 | BN7497  €:25 b-50 500 | BN74184 2:40 2:00 1:80 1000 4 10p £1-00
BN7437 0-65 0-60 0-50 | BN74100 £2-50 2-30 slz 00 sgmau {-oo £:00 1-80 40486 (TO3)  80p
BN7438 0-65 060 0-50 | BN74104 1-456 1-35 1-20 | BN74190 1-951-85 1-78
BN7440 020 0-18 0-16 | BN74105 1.48 1.38 1.20 | 8N74191 1-96 1-85 1-75 °C351:1u||a:;1 50p 2yuozsss + o 552 | NEW BRIDGE
BNT441AN0-75 0-72 0-70 | 8N74107 050 0-456 0-40 | BN74192 £2:00 1-90 1-80 d + 13 1001 1158 RECTIEIERS
BN7442 0-75 072 0-70 | BN74110 ©0-80 0-70 0-60 | BN74193 £:00 1-90 1-80 588 54 N 0 1 355
BN7443  1-00 0-95 0-50 | BN74118 1-00 0-95 0-90 | BN74194 2-50 2-25 1:90 \ + ,09 1000 ”" | SMALL SIZE AND LOW COST
BN7445 200 1-75 1-60 | BN74119 1-90 1:78 1-65 | BN74196 1-85 1-70 1-60 + 308 + e Type Voita Price
BN74121 060 0-65 0-50 | BN74196 1-50 1-40 1-30 PLV. 1-11
BN7446  2:00 1-76 160 | gN74322 1-85 1-25 1-10 | BN74197 1-50 140 1-30 HALF AMP
BN7447 1-751-60 1-46 | AN74123 2-70 2-56 £:47 | BN74198 4-60 3-70 $-85 ZENER LINEAR BOb5/05 50 20p
BN7448 1-75 1-60 1-45 | BN74141 1-00 0-95 0-90 | 8N74199 460 3-70 8-35 BO5/10 100 26p
fricEE oA 70 RIS A, SUUATED o i rorau nosken || ERIS - ORAR PRt s 5
E ’
LARGER QUANTITY PRICES PHONE (01) 402 489) 00MIW 6% (R e | I
HIGH POWER SN 74 HOO} Now in stock—send BZY 88 Range 709C D.IL. B1/20 200 20
LOW POWER SM 74 LOO for Mse No. 36 723C  TO99 81-0C B1/60 600 860
Al ol 723C  D.ILL. 953 | ONE AMP (G.1) I
m"'ie AL 725C  TOY9 84-6¢ [ TUBULAR
A SELECTION OF SEMI-CONDUCTORS FROM STOCK s o |76 Dar s | wor i e | |
AAY30 10p | BC147 12p | BU10S 2:25 | OC44 15p | TIS4S 85p | 2N3085 B8p 1004 .: 7470 TO®9 f1-1¢ | wWoa 200 40p
AAY42 18p | BC169C 12p  BY100 15p | OCAS  18p | V405A 25p | 2N3440 8p ! o0+ ¢5p | 7470 LL. W06 600 48p
AAZIS 10p | BC182 10p | BY126 18p | OCS7 50p | ZTX108 12p | 2N3442 125 | 1000+ 5p 811¢ [ TWO AMPS § B x } L
AC107 86p | BC214 18p | BYI27 18p | OCT1  1Bp | ZTX 300 12p | 2N3525 78p 72741P D.IL. 805 | x 4 =
AC126  25p 32 76p | BYZ13 3bp | OC73 25p | ZTX301 15p | 2N3614 B9p | Any one type. 72748P D.LL. 603 | B2/05 50 35y lje; |
AC127 25p | BCY34 35p | C106D 66p | OC77 4Bp | ZTX 302 18p | 2N3615 78p ——————— | BINCLAIR B2/100 100 W )
AC128 28p | BCY39 1:00 | GET11186p | OC81  25p | ZTX341 20p | 2N3703 10p | 1} wWaet 5% 1C12 81-8¢ | B2/200 200 @ YT
AC178 25p | BCY42 30p | GET115 68p | OC83  25p | ZTX500 18p | 2N3704 100 | Wire Ende TOBHIBA B2/600 600 50p
AC187 25p | BCY43 25p | GETS80 45p | OC140 B58p | ZTX503 17p | 2N3705 10D | Metal Case TH9013P B2/1000 1000 60p
AC188 25p | BCYS5 250 | LM309K OC170 26p | 20301 30p | 2N3714 180 | A\ voitages 20 WATT AMP FOUR AMPS |
ACY17 30p  BCY70 15p (T03) 187 | OCI71 80p | 2N404 20p | 2N3771 176 | 6.3 - 100 Voita 8447 POST PAIC | §H x L x # L ]
ACY20 20p | BCY7l 20p | MATI2128p | OC200 48p | 2N827 35p | 2N3773 200 | g0p each TH9014P Pre Amp | B4/100 100 60p
ACY21 20p | BCY72 15p  MJE340 60p | OC201 75p | 2N696 18p | 2N3790 225 -5¢ | B4/200 200 88p
ACY39 BSp  BCYS7 299 | MJE370 70p | OC202 80p | 2N607 15p | 2N3819 38p 264 189 | pATA AND B4/400 400 700 ey
AD140 80p | BCZ1! 50p | MJEB20 78p | OC208 350p | 2N706 10p | 2N3820 50p 1004 18p | CIRCUITS REF. B4/600 600 76p
ADl4p 080p | BD124 80p | MJE2955 OCP71 125 [ 2N930 20p | 2N3885 86p | 600+ 12p 43 10p | BYEOO 800  £1-00
ADIS]1 35p | BDI3L 75p | 110 | ORP12 §0p | 3N987 45p | 3N3903 1B6p | 1000+ 10p 81X AMPS
AD162 86p | BD132 80p | MJES083 ORPS0 40p | 2N1131 25p [ 2N3%06 12p f , = PREE WITH H x 4L x &
AF117 20p | BF1156 25p | 78p | P346A 20p | 2N1132 25p | 2N4061 12p g e tame. PURCHASESB B8/100 100 70 ]
AF118 80p | BF167 25p | MPF105 40p | RAB310AF | 2N1302 18p | 2N4062 1ifp — B6/200 200 78p
AP124 25p | BF173 25p | NKT21420p 45p | 2N1304 22p | IN4126 15p | 3 Watt Plastie B6/400 400 90p
AF139 30p | BF179 30p gx;amo, RABBOSAF 2:1335 gp 2:4571 359 :H; nEnd- 5% TRANSISTORS, | B6/goo 600  £100
AF186 40p | BF180 30p | NKT21740p 88p | 2N1307 26p | 2N5457 20p EZ Range ,
AF239 4Up | BP194 15p | NKT40370p | TAA263 786p | 2N1308 25p | 2N5777 86p IC’s, TRIACS, [ SILICON CONTROLLED m
ABY27 30p | BF195 18p | NKT404580p | TIL209 39p | 2N1613 20p | 28001 1-00 ;\“ voltages BRIDGES, RECTIFIERS -
ABY28 25p | BFB61 28p | OAS  50p | TIP29A 50p | 2N1871 1-00 | 28012 10-00 | 58100 Volta SCR's, LDR's Type Voits  Price
BA102 30p | BF898 25p | OA10  85p | TIP30A 60p | 2N2147 75p | 28018 625 | 300 each. g PLV. 111
BAIlS 7p | BFX13 26p | OA81 10p | TIP31A 60p | 2N2160 §9p | 28026 8-90 ONE AMP
BAl45 18p | BFX34 75p | OAS) 7p | TIP32A 70p | 2N2217 25p | 28301 80p | gricon CR8 1/05 50 £5p
BAX13 B5p | BPX37 30p | 0A200 7p  TIP33A 2N2221 20p | 28303 68p | prererpps CRB 1/10 100 80p
BAX16 7p | BFX88 20p  OA203 10p 1:00 | 2N22224 28324 960 | ‘wipw EXNDED CRB 1/20 200 80p
BC107 10p | BFY30 20p | OC16  78p | TIP34A 25p | 40250 80p | pp Aone CRB1/40 400 35p
BC108 10p | BFY51 20p | OC20  95p 1 2N2369A 40360  40p CR8 1/60 600 45p
BC109 10p  BFY52 20p | OC23  85p | TIP35A 15p 40361 40p | Type P.LV.1-11 THREE AMP (TO48)
BClogC 12p | BFY64 50p | OC25  40p 2:50 | 2N2006 20p | 40362  60p | 1 amp minlature 5 50 80p
BFY%0 89p | OC28 65p TIP36A 2N2926 (all | 40408 50p | 1N400) 50 s 100 30p
BCI13 15 | prv3g 500 | OC35  B0p 300 | cols) 10p | 40486 785 | IN4002 100 7 200 3%  1Amp
BC117 20p | BAX20 18p | OC36  65p | TIP4IA 75p | 2N3033 20p | 40636 110 | IN4003 200 8 b4 Tos
BC143 85p | B8Y27 18p 2 40p | TIP42A BSp | 2N3054 50p ' 40430 100 | IN40O4 400 8 659
IN4003 600 10 e0p
IN4006 800 13
VAT Prices DO NOT include QUANTITY DISCOUNTS 184007 15 | NEW FREE | SEVER AP (Totw)
Value Added Tax. From |10% 124 ; 18% 26+ ANY ONE },’L&')‘l'l’ m;:;“‘“" BOOKLET CRS8 7/200 200 65p
Ist April, 1973 10% must be added | 20% 100+; 26% 250+ TYPE ECi00a neo B %5 No. 3 CR8 7/400 400 70p
and shown separately to your total | From above sections except Integrated PL4003 200 10 ¢ oéR‘)l CRS 7/600 600
order (incl. carr/packing). Help | Circuits and Special Offers where dla- | prscos <00 10 | SOV 500 SIXTEEN AMP
us to help you receive your order | counts are included. pLaocos 609 12 | TYPES— %: }g/}gg ‘88
without delay. E. & O. E, | Minimum order value £1 please. PL4006 800 16 | Bend for yours | SCR 187200 200
Postage 7p on all orders. PL4007 1000 18 | today! P Mgoo ;M

Open:-9am-6pm
6days a week
1309 closed
Thursday)

All stores open
all day Saturday
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AUDIOTRONIC MODEL ATM.|
Top value 1000 o.p.v.
pocket muitimeter.

Blnlen 0[10[50[250/1000\'.
AC and

DpC Curren! 0-1mA/100mA.
Reslotance 0/150k ohms.
Decibels —10 to +22dB.
Blze 90 x 60 x 2Bmm.
Coniplete with test leads.
£2-50. Post 15p.

L1601
MULTIMETER
New style 20,000
0.p.v. pocket multi-
meter 5/25/50/250/
800 { 2800 V. D.C.
10 / 80 / 100 / BOO / 1000V,
A.C. BOuA | 250mA. 6K | 6
meg ohms. —20 to + 22 dB.
4875, F 20p.

MODEL TH-12

26,000 o.p.v. Overload pro-
tection. 8lide switch selector
12510/ 50/ 250/
. D.C.0 /10 /80 260]
1000V. A.C. 0 [ 80uA [ 20/
250mA. D.C. 0/ 3K | 30K /
800K / 3 meg - 20 to + 60dB
£4 07, Post 15p.

RUSSIAN 22 RANGE MULTIMETER
Model U"437 10,000 o.p.v.
A first class  versatile in-
strument manufactured {n
U4 SR. to the highest
standarde,  Ranges: 'zulo/
80/260{500{1000v D.C.
10{60/250/500/1000%
DC  Current  100wA/1/10/
100mA/iA Resistance
300 uhmsl‘il!OI.’tOOK/Sm Q.
Complete with  batterles.
test Jrads, Instructions and
sturdy steel carrying case.

OU'IR PRICE 2597. . & P. 25p

MODEL PL436

20k 2/ Volt D.C. Rk Qf
Volt AC. Mirror scale.
8/3112/30{120/600 V
D.C. 3/30/120/600 V
A.C. 30/600.A/60/600
mA. 10/100K /1 Meg/10
Meg {2 —20to + 46db.

20-97. P. & 1. 12p.
MODEL 500
30,000 0.I.V. with over-

Joad protection mireor acale
07 5/2 5/10/25/100/250/600/
1,000v. D.C. 02 5/10/25]
100/2504500/1.000V.  AC.
0/5012A{5/50/500mA. 12
amp. Ih4°. 0/60/K /6 Meg./
60 Meg (2

28 85. Post paid.

Leather Case £1-78

S Sy —
U4312 MULTIMETER
Extremely sturdy instrunient for general
electrical use. 667 o.p.v. =

0/ 3/1-5/7 5/30/60{150/300/
600/900 VDU and 75mV.
0/ 3/1 &7 5/30/60{150/300
600/900 &%

0/300uA /1 5/6/15/60/150
SUOMA/I-B/6 AMP. D.C.
01 uunwoollmlrou\u/
1-6/6 AMP. AC.

0200 (2/3Kl10K Q.
Accuracy [ 1%, AC 1 5%.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrsing case, leads and
lnslrucnnns £980. 1. & P. ‘sz

"IOK' MODEL 730X
100,000 O.P.V. Overioad
protection Mirror acsle.

-sl 6/1 2/1 513/6/12/30/60]
F20/300/600{ 1200V 1
1-5/3/4/12/30/60/150/300/600
1200 V. ALC.

16305 A/3/6]20/60{150/300m A
8/12 AMP. DC. 2K [200K {2
Meg/20 Meg obin —20 to
+63113. £13 50. P. & P. 20p

MODEL C-7080 EN

Giant  6°  nurror  scale.
-ro(moop\ o251
.,/]01501“501 1000 |

8000V, D' 0 f 25 [ 10/
80 | | 1000 | 5000V.
AC.0/50uA 1710100
So0mA 10 amp. D.C.
0/ 2K [ 200K | 20 ineg
— 20 to + 50 dB.

£13 95, Post 35p.

~
L

All prices are subject to
102, VAT

506

370 WTR MULTI-METER
Features A.C. current ranges.
20,000 o.p.v. 0/ 6]2 5/10/50/
250/500 1000 V

0f2- 6/]0/60[250/500[1000\’ AC
?{BguAllllollOOmAllllO Amp

0/100mA/1/10 Amp AC
0/6K /50K /500K/6 MEG/ 60
MEG.

~20 +62db.
£215.P. & P, 25p.

KAMODEN 72.200
MULTITESTER

High sensitivity tester.
200,000 o.p.v. Overload pro-
tection. Mirror scale. Ranges:
0/ 06[ -3/3/30/120/600/
1200V. D.C.
0[3[]"[60[300[]]200\'

0 I duA 1 l2mA I 120mA
600mA [ 12A.
0/12A. AC.

—20 to +63dB. 0/2K /200K /2 meg/
200 meg ohms. £16:95. Post 30p.

TMK LAB TESTER. .

TE-65 VALVE VOLTMETER
28 ranges. D.C. volts
1-5-1,600v. A.C. volts
1-5-1,600v. Resistance up
to 1,000 megohms. 200/
240v. A.C. operation.
Complete with probe and
Inatructions.
217-50. P.
Additional
able: R.F.
£22-50.

& P
probes
£22-124;

30p.
avail-
H.V.

KAMODEN HM. 7208
FET. V.OM

Input lmpedAnce 10 meg
ohtns.

Ranges:

o/ 25/]/"5/10[50[
250 / 1000
0/25[10[60["50
1000V
0/!5uA[2bI?5[260

= "0 '.o + 62dB

0/ 5K | 50K / 500K [ bmeg
500meg obms.

£14-95. Post 30p

TMEK MODEL 117 F.E.T. ELECTRONIC

with Carryving Handle. 8ize:
3}in. £18-85. P. & P. 26p.

Model $-100TR MULTIMETER/
TRANSISTOR TESTER
100,000 o.p.v. mirror
overload protection.

-6/3/12/30/120/600 V
0/6/30/120/600. V AC.
600uA/ 12/300mA/[12
DC. 0/10 K/1 MEGIIOOHEO
—20 to +50db, 0-01--2 MFD,
Translstor tester measures
Alpha, beta and Ico. Complete
with batteries, instructions
and leads. £13-50. P/P 26p.

KAMODEN HM.350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor ot
NPN, PNP, transistors,
diodes, S8CR's etc. 47 x
437 clear scale meter.
Operates froin Internal
batteries. Complete with
fnatructlons, leads and
carrying handle. 812-50.
Post 30p.

scale/
o[ 12 /

Oll"l

MODEL 449A IN
CIRCUIT _TRAN-
SISTOR TESTER
Checks true A.C.
beta in / out. Checks
Icbo. Checks diodes
in [ out. Checks
BCR, etc. Beta
HI1 o

operation £17-50. Post 25p.

LB3 TRANSISTOR TESTE

Tests I1CO and B.
PNP | NPN. Operates
fromn Yv battery. Com-
plete  with all in-
structions, etc. 23 85.
P. & P. 20p.

LB4 TRANSISTOR
TESTER

Testa PNP or NPN tran.
sistora.  Audjo  indication.
Operates on two 1-5v bat-
teries. Complete with all
instructions, etc. £4-50.
P. & P, 20p.

TE-40 HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. input 10 ranges:
01/-003/-1/-3/1/3/10/30/100/ K
300V. R.M.S. 4cps.-1-2 Mc/s.
Declbels —40 to +50dB.
Supplied brand new complete
with leads and instructions.
! Operation 230V. A.C. 41750
Carr. 26p.

~ 500,
LO 2 - 50. Icho 0- bOOOuA 220/240 V AC. '

100,000 O.P.V. 6jin. VOLTMETER

8cale Buzzer 8hort Cir- Battery operated, 11

cuit Check. Benlttivlty meg input, 26 ranges.

100,000 O.P.V 5K/ Large 43” mlrmr acale.

Volt A.C. DC Vol!l Bize .’)l" x 437 x 29"

-5, 2 5, 10, 50, 260, 1,000 DC VOLTS 0 3- l"OO\'

V. A.C. Volts: 3, 10, 25, AC VOLTS 3-300V

50, 250, 500, 1,000V. RMS. 8-0-800V P-P.

D.C. Current: 10, 100uA, DC CURRENT l"—

10. 100, 500mA, 23, 10 amp. Resi 12MA. Resk

1K, 10K, 100 to 2000M ohm. Declbels ~40 to + 51dB.
Decibels: —10 to 21780,

Complete with leadsfinstructions.
P. & . 20p.

MODEL L-55 FET
V.0.M.

Input Impedance 10 meg
ohtne. 0/-3/1-2/6/30]
120 / 600V. D.C. 0 / 3 |
12760/ 120/ 600V. A.C.
0/ 120uA [ 120mA D.C.
0/ 1K | 100K / 10 ineg
{100 meg ohms

21597, Post 16p.

KAMODEN HMG-. 500 INSULATION
RESISTANCE TES

Range 0-1000 Mel-
ohms, 0500 Volt.
Battery operated.
Wide range clear
meter 43° x 4%,
Complete with de-
luxe carrying case,
batterles, instruc-
tions. £19-85. Post 30p

GUS GW.SMITH&CD (Rao0)ITD

| Cl-5 PULSE

| 0SCILLOSCOPE

For display of pulsed
and periodic waveforms
in  electronic clrcuita.
VERT. AMP. Band-
width 10MHz. 8ensl-

tivity at 100KHz VRMS8/
mm.-1-25; HOR. AMP. Bandwidth 500K Hz,
Sensitivity at 100KHz, V RMB/mm. -3-25;
Preset triggered aweep 1-3,000usec.; free
running 20-200,000Hz In nine ranges.
Calibrator pips. 220 x 360 x 430mm.
115-230V. AC,opentlon. £39-00. Carr, pald.

RUSSIAN CI-16 DOUBLE
BEAM OSCILLOSCOPE

5 mc/s Pass Ban. Separate
Yl and Y2 amplifiers.
Rectangular 5In. x 4in.
C.R.T. Calibrated trig-
gered sweep from -2 u/sec.
to 100 milli-sec. per cm.
Free running time base 50 c/s-1 mc/s. Bullt-
In '.lme base calibrator and amplitude
with
M:cenorlel and instruction manual
£87. Carr. Paid.

MODEL AT20) DECADE ATTENUATOR

Frequency range 0—
200KHz. Attenuator
0-111db, 0-1db atep.

Impedance 600 ohms.

Max. ioput power
30dbm. Bize 180 x $0 x 65mm.
212-50. Post 37p.

ARF.300 AF/RF SIGNAL GENERATOR

Al transistorised,
compact, fully port.
able. AF alne wave
18 Hz to 220 KHaz.
AF square wave 18 Hz
to 100 Kliz. Output
sine | square 10v.
P-P. RF 100 KHz to
200 MHz. Output 1v
maximum. Operation
220/240v. AC. Com-
plete with instructions
and leads. $29-95.
Poat 80p.

=

MODEL TE.IS
GRID DIP METER

Transistorised. Operates as
Grid Dip, Oscillator, Ab»orp-
tion Wave Meter and Oscil
lating Detector. Frequency
range 440Kc/s-280Mc/s in
6 colls. 500uA Meter. 8V
battery operation. Slze 180 x
80 x 40mm.

£15-00. Post 20p.

MODEL U4311 SUB-STANDARD MULTI-
RANGE VOLT AMMETER
Rensitivity 330 ohms/Volt

AC and DC. Accuracy
8°, D.C. 1% Beale
length 185mm. 0[300[750‘1AI

15/3[/75/15/30/7)
150[300/:50m\ll5/3[
75AMI’ DCO

AMP AC O [ 75/
300 / 750mV [ 1-5
-5 {16 30 | 75 | 300 7560V DC
0/750mV [ 1-5 /3757 15/ 30/ 75/ 150 { 300
J750V AC. Automatic cut out. Bupplied com-

%lm test leads, manual and test certif-
cal

49 00. Post 50p.

TE-200 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120
Kc/e 500 Mc/s on 6 bands.
Directly calibrated Vari-
able R.F. attenuator, audlo
output. Xtal socket for
calibration. 220/240V. A.C.
Brand new with instruc-
tions £17.80. Carr. 37p.
8ize 140 x 215 x 170 mm.

TE22 SINE SQUARE WAVE
AUDIO GENERATOQ|
Sine: “0cps to 200
ke/s on 4 bands.
Bquare: 20cps to 30

kcfs. Output impe-
BELCO AF-S5A SOLID STATE SINE dance 5,000 ohms,
SQUARE WAVE C.R. OSCILLATOR 200/250V. A.C. op-
Sine 18 x 200,000 Hz; Bquare 18 x 50,000 Hj | eration.  Supplicd
Output max. brand new and
+ 10 4. h i ['$ 1 with instruction manual and
(10 K ohme) leads. £17 80. Carr. 37¢4p.
Operation in-
(ermlbnuerle. 5\, . | AUTO TRANSFORMERS
'.Au“c"".] . | 0/115/250V. Btep up or step down. Fully
Bgnic;:e I shrouded. oM o 0
217-80. | | 80 W -1 . & P. 18p
Dptee TS0 [N Sk 150 W $270 P. & P.18p
Carr. 174p.
300 W 23680 P. & P. 23p
70-3 PORTABLE OSCILLOSCOPE (30 % 525 P. & P. 33p
3in. tube, Y amp. Sensitivity 1000 W 2750 P. & P. 38p
0l1v  p-p/CM. Bandwidth oy 1500 W 21020 P. & P. 43p
'1,.5 cl); l-‘(.) )!;;;.Fln;{\lt .i'n:: 20850 W 21725 P. & P. 50p
2 me b np. J
sensitivity  0-9v.  p-p/CH. 8000 W 23500 P. & P. 41
Bandwidth  1-5cps-800kHz.
Input imp. 2 meg {3 20pF. ggﬁ m AUTOMATIC
Time base. 5 ranges 10 cps
300 kHz. Synchronization. 'TA“E““
1nternalfexternal. 1Huminated Input 98 125 VAC or 176,
scale 140 x 215 x 330 1. Weight 154lb. | 250VAC. Output 120VAC
220/240V. A.C. Bupplied brand new with | or 240VAC. 200V A rating. j

bandbook. £47-50. Carr. 50p.

£11-97, Carr. 50p.



Y"‘""

HIGH QUALITY
CONSTRUCTION KIS
Appornted stoch sty st sh branches
Comptet  th comprenens e oy ¢
huenans and covered
Ul quaean ee
Pou umu».. 150 pee bt

,JOSTY|

AF20 Mono tran 1te ames fer

. 16 90
R4 Type SW.100 100 x 80 mm. Type MR.8SP. 4}in. x 42in. fronts Type MR.38P, | 21/32in. square fronts
3 B0puA ...... 8416 | - — et T ] 200mA . 18335
ren 80-0. 206 | , - 2300 300mA 38
e S i e H ol | i et 1 N
w Vuner umia 12612 100-0-100uA 4390 | '\ as iy -
::;: ::‘:’:»m-’:.’:\‘f'ov";ﬂ B 800uA . 8370 . 4390 1 amp. 2335
G TemELTRA e s lma e 428 B R o
Pmoto un ey et . D.C. . -t amp, .
A b IO 10 o) D 50V.D.C. .. 8360 2390 10 amp, 1385
7930% - 27 Amp 0251 b 23-60 43-90 3V.D.C. .. 8288
RIED P 60 o675 0 Pom0 00a 3-60 2140 4390 8356 | 10V.DC. .. 2338
ATIIO P ot iy SN AC e 18 == g= :g ;gz gg . g.‘:
oA T f . h . D. T a8
ML Y L Tyoe $D.830 82.5mm x 110mm Fronts 14-08 1298 i840 | bov. D.C. .. 8285
| doma - % i f53 | 150v. DG 488
| soma ... 0 3 o LLX2s i
| 100ma .00 8390 Fi] HH | Biee HH
RP214 REGULATED POWER SUPPLY | 800mA (] o = (|| B R 8
Holld state. Variable output 0-24V DC up 23-90 439 . 8228 16V. A.C. 3
to 1 amp. Dual scale meter to monitor £3-90 4390 4338 | 80V. AC. n:g
. - - e voltage and current . gz ;ggz :g g:.o
;',"';‘“,s;°/2‘°ga*§~ 8318 | Trpe MR.S2P. 24in. square fronts T g888 | 2oov A G T s80
105mm. 28 97 D81 . 8380 | 10V.DC. .. 8850 82-26 | 8 Meter ImA  43-30
P. & I 25p. #8306 | 20v. D.C. .. 2360 4388 | VU Meter 2285
838 | 300v bc. " daes | —
E 00V, . L
PS.200 REGULATED P.S.U. :a ;1.):\.!‘.\0(.: ga Type MR.45P. 2in. square fronts
201"0-1 ltll:e[., :}n.:;t:: gutvm £3-80 | 8 Meter lmA 8280 :OuA Bo;.A o0 g:: :o‘\.rmi)c 0ao :::g
- vol .G, amp. N o 00 A - N
Independent meters !‘.‘o Type $D.640 63.5mm x 85mm Fronts ::2 rgm‘;“:'c o g.‘g 100uA  .... 8860 | 20v. D.C. .. £2:40
monitor voltage and cur- 8806 | 500mA 2290 8280 | 5 amp. AC. * 4350 100-0-100uA 8860 gg:v Dbcé 0 :l’:g
rent. Output 220/240 V. 4306 | lamp... ... 8390 2250 | 10 amp. AC. * 48-50 | 200mA .- g:. R .
AC.Bize 7}* x BJ° x 3. . 8300 | Samp... ... 42-90 2380 | 20 amp. AC.* £2-50 :WMA 529 ”_‘: RERL, o (30
219-95. P, & P. 25p. :: g: :%ll;% :"z £83-50 | 30 amp. A.C. * 8360 1omnAn = .. 8840 | 8 Meter ImA 2280
PS.10008 REGULATED - B9 | Wv.DC . g I NAD | 1 smp A e840
. - #2:90 | 50V. D.C. 1890 Tyoe MR.65P. 3jin. x 34in. frents -4 COh Gash :
POWER SUPPLY . 8290 | 300V.DC. 4890 | .o ¥y 360 £2-40 | 6 amp. A.C. *143-40
2290  15V. A.C 2300 [B0mA ...... M3 . 8240 | 10 amp. A.C.* £3-40
8olid state. Output 6, 9 . . AL 2315 . 1880 8240 | 20 amp. AC. * $3-40
or 12 volt DC up to 3 . #2:90 | 300V. A.C... $3:00 2318 . #2-60 . 4840 | 30 amp. AIC.* 8240
amps. Meter to monitor - 8390 ' VU Meter 43-15 $3-10 2360 P AL
current., Input 220/240v 2306 £8-60
AC. Bize 4° x 3}° x 6°. . 27 . 48380 " "
81197, P, & P. 25p. Tvue $D.460 46mm x 59.5mm Fronts = = . ga Ps::lEL B:EKTEEL;;E
...... 22:80 | o a g a -
oS0 80 | . 8360 8380 .
“ YAMABISHI " VARIABLE VOLTAGE “oo | | 3e0 590 |  Type MR.4S. 3fin. sauare fronts
TRANSFORMERS 1oo.o.1oo‘u 2875 £3-60 | 8 Meter ImA 238 48-60
Excellent quality at low cost. All models— | 200uA .... #8- 8260 | VU Meter .. 4370 . :..g
lnpul '230\'. 50/60 c/s. Varable output [ 300uA o g: 80mA A.C. gg -
-2 A ; .
o iy 300 £2-00 260
MODEL $-260 10mA 43-00 43-00 1200
GENERAL PURPOSE I 5oma 41-60 £3-60 43-60
BENCH MOUNTING 100mA 4260 Al 2200 . 4200
800mA . 8280 .C. * £2-00 1260
1 Amp 47-00 . 2590 . 260 :3
25 Amp 28-08 . 8200 | 30 amp. A. C.* 13-80 b
s Amp .. 1178 . w1 1 i
l: :""’ :::: “SEW'" EDUCATIONAL ::.jo‘:ouA g% . g::
mp .. H n qoo - . 48
12 223 60 METERS | 150°0-106,4 8300 68
Amp .. T ED.107. Size [200uA .... 8870 18-65
20 Amp 84900 vorall 100mm 4 | B00-0-500x £370 8260
26 Am £58-00 gyarall 100mm x| {00 £3-60 £260
o $0mm x 108mm | T8 e 2060 2260
40 Amp .. 23260 A uvew range of high | g L. g2e0 60
qualily moving ecoll U g q
MODEL $5-2608 nstruments  idenl | JomA - 4380 ¢
“SEW'" EDGWISE METERS for echool experi- 22-60 .80
Panel Mounting. ments  and  other
1 Amp 2700 | Tyoe PE70. 3 17/32in. x | 15/32in. x bened  applications. 500 A3
26 Amp .. 2805 ;ll‘:- d':oﬂ 290 | mete 3 mirror scale. The
SOuA ..., 500uA o g meter movemant s easily acossslble to
Carriage and so-0-coun ' g380 |\ T T 0| demonstrate internal workimg, - Avaiiable | Type 5-80 :&’;’" sauare fronts
Packing Extra l%_o mo‘.m 2250 | soov. ac. .. saes in the following ranges: -
ov. 8340 | VU Meter .. 8335 g%:‘.:‘ ”:g 33:;. :.c. ) g.::
POWER RHEOSTATS ImA ..o 4898 | 00V de. | 2308 |
High quality ceramic con- 0—0- R 43-00
A stroction,  Windings emn- *MOVING IRON— 1-0-1mA 25:96 | Dual range 300
[l. bedded in vitreous enamel. ALL OTHERS MOVING COIL 1A dec. #3-95 | 500mA/SA d.c 8700 . 8300 B - TLC i
' Heavy duty brush wiper. 8A d.c. . 8698 | 5V/50V dc. $£7-00 #3-00 S00V.A.C... 83:00
Conunnou- rating.  Wide Please add postage 10Vde. .... 8598 8300 | VU Meter .. 2370
an ex-stock.

Ty

SEwIGLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

Over 200 ranges in stock—other ranges to order. @ ity di
Send for fully illustrated brochure,

AUTHORITIES, ETC.

Habl

SIngle hole fixing, tin. dia.
sh::u Bulk quantities avail-

8.: WA‘I'T 10I25[501100/250[50011000 ohmes.
p. P.

] WA‘I'T 10126/50/1001260150011000/2600
or 8000 ohms, £1-35. P,

100 WATT. 115110125150/1001250150011000
or 2500 ohma, £1-9!

130V/240V SMITHS SYNCHRONOUS
GEARED MOTORS s
Bullt In gearbox. Al) brand |

Bew and boxed. 30 RPH

CW;: 2 RPH CW; 20 RPH

CW: 2 RPH ACW: 30

RRH CW;

$0p each Poet 12p.

kveryday Electronics,

HAND HELD 2-WAY WALKIE
TALKIES

Battery operation, Volume and squeich
controls. Call button and press to talk
button. Telescopic aerial. Complete carrying
cases.

10mW £24-95

2 channel
300mwW

Pair.
Post 50p.

£52.50
€125 [ o,

Licence required for operation in U.K.

Palr.
Post 50p.

3 channel
2 watt

Seplember 1975

y 240° Wide Angle
ImA Meters

MW 1.8 60mm square 2397
MW 1-8 80inm square  84-97
P. & P.extra

SEND SAE FOR NEW 8 PAGE LIST
SEMI CONDUCTORS & VALVES

SUBJECT TO 10% VAT

130 VOLT A.C.

50 CYCLES
RELAYS
Brand pew. 3 u:: o:
P, & P. 10p (100 lots 840)
Quantitiss avallable.




UNR 30 RECEIVER

Ko X To o)

4 Bands covering 550 kc/s-30 mc/s
B.F.0. Bulit-in Speaker 220/240 v.
A.C. Brand new with instructions.

Our £| 5,7 Carr.

Price 37

UR-1A RECEIVER

4 Bands covering 5560 kc/s-30 mc/s.
FET, 8 Meter. Variable BFO for
88B. Built-in Speaker, Band-
spread, Bensitivity Control. 220/
240 v. A.C. or 12 v. D.C. 12¢in. x
4n.x7in. Brand new with
instructions,

o, £25-00

Price

SKYWOOD (X203
RECEIVER

Carr,
37p

0000000, !

8olid state, 5 bands covering 200-
420 KHz and 55 to 30 MHz,
Iiluminated slide rule dial. Band-
spread, Aerial tuning, BFO, AVC,
ANL, 8" meter, AM/CW/8S8 B.
Integrated speaker and phone
socket. 220/240 v. A.C. or 12 v,
D.C. 8ize 325 x 266 x 150 mm.
Complete with Instructions and

Carr.

circuit. £32.5 ar

Qur
Price

LAFAYETTE HA-600
RECEIVER

L]

General coverage 1560-400 kc/s, 560
kc/s-30 mcj/s, FET front end, 2
mech. filters, product detector,
variable B.F.0., nolse limliter,
8 Meter Bandspread. RF Galn.
x 9o, x B8fin. 18 b,
220/240 v. AC. or 12 v. D.C,
Brand new with instructions.

Our £50,o Carr.

Price 50p
TRIO 9R59DS RECEIVER

4 bande covering 550 kc/s to 30
mejs continuous and electrical
bandapread on 10, 13, 20, 40 and
80 metres. 8 valve plus 7 diode
eircuit. 4/8 ohm output and phone
88B-CW, ANL, Variable

dial. IF frequency 445 kefs, audio
output 1-5w. Variable RF and AF

gain controls 115/250 v. A.C.
x 13in, x 10in. with
Carr.

Price £49 50 Paid.

FULL RANGE OF TRIO STOCKED

EMI LOUDSPEAKERS

Model 350. 137 x 87
with single tweeter/
crossover.  20-20,000
Hz. 18 watt RMS.
Available 8 or 15
each,

2
Hodel 450. 13" x 8%
with twin tweeter/
crossover, B85-13,000
Hz, 8 watt RMS,
Avajlable 8 or 18
ohms. $3:68 each,
P. & P, 20p.

SPECIAL OFFER!
STEREO
SPEAKERS

Matched pair
of stereo book-

AUDIOTRONIC

udiotronic Producis are

NGE OF
HIGH QUALITY
EOUIPMENT

Groul of Comapanies and as a member of the mnn wo are plund to
ofter {w this fabulous range of high quality equipment. Made ‘h our own

cations each item

at & valoe for money price!

ACD.660 Stereo Cassette
Deck

A beautifully .
styled 4 track sterco

deck with an outstanding speci-
fication offered at a remarkably
low price. lnoorpontu a host of

shelt

Deluxe  teak
veneered finjsh.
Size 144" x 9~
x 74*. 8 ohms.
8 watt RMB.
lﬂ watt peak. Complete with DIN
lead

Qur Carr.
Price £I 2.95 50p
HA-10 STEREO HEADPHONE
AMPLIFIER

f~mg===————"a_ All silicon
ora© | sy
P
= - magnetic,
ceramic or

nlner lnpnu with twin stereo
and

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, 3.5iam mike input sockets
etc. etc. UenCy response
100-8KHz (100-12KHz Cr02)
B/N-45dB, Crosstalk 45d B. Separa-
tion-35dB. Noise limiter-6dB at
10KHz. Complete with phono
connecting leads,

OUE "£39-50 Cam

PRICE
AHP-8D 8 Track Stereo
Tape Deck

Can be used
with most hi i

and illumina-
!ed track

volume controls for each channei.
Operates from 9v battery. [nputs

SMU/100MU. Output BOMW.
o] P. &
P:; ::o £6 97 1 5 p

1021 STEREO LISTENING
STATION

For bal-
ancing
and gsin
eelection
of loud-
speakers
with addi-
tional
hesdphone

hclll'.y

lor llereo

A ¢ cabinet with
black and silver trim. Output level
750mV AC 220/240v.

ovR £11 95 P. & P. 50p.

AHP-8A 8 Track Stereo
Tape Player

Incorporates built in amplifiers
giving 2§ + 2} watts rms outpat.
Push  button track selector,
Hlumninated track indicators, -llder
controls for volume,

tone. Attractive cabinet
bhck‘ and silver trim. Outpnt

speaker
on-oﬂ -llde uwlwh stereo head-
phone sockets. 8% x 4% x 2}~

Our £2,2 P.& P,

Price 15p

MP7 MIXER PREAMPLIFIER

5 micro-
phone inpute
each  with
individusl
gain con-
trols enabl-
ing complete mixing facilities.
Battery operated. 9}* x 3" x 3%,
Inputs Mics: $x3mV B50K; 2x
3mV 600 ohm. Phono meg. 4mV
80K. Phono ceramic 100mV 1 meg.
Output 260mV 100K,

Our P. &
Price £8 97 20p
EA41 REVERBERA]'ION
AMPLIFIER

Beit  contained,
transistorised, [~}

battery operated.F. =

8imply plug in =

microphone,

guitar, etc., and output into your

u:npllﬂer. Volume eonu-ol depth
rever control.

wdnnl cabinet. 7§ x 8 x 4iin,

| Our £7 5 P.& P,

| Price 15p

8 ohma, AC 220/240v.
ouR, £17.25 Fa oo

Stereo Headphones_
LSH.20 Individual o
volume controls g
Stereo mono
switch, 8 ohmu. 40-

L8H.30 Open back
type. Individua)
tone and valume

LSH.40 Two way
opeaker system.

Individusl volume
controls. 8 ohms,

LSH.60 37 epeaker
units. 8 ohma. 20-
20,000 Hz, Com~
plete with zipped
carryjug case.
£28-50 P, & P, 30p
LQH.400 4-channe]
dynamic head-
phones. Each ear-

AUDIOTRONIC DOLBY ‘B’
NOISE REDUCTION UNITS

Reduce tape hiss by S4B at 600Hz,
64B at 1200Hz and 10bB for all
frequencies above S000Hz.

8ize Ml"x "% 3. AC 200/250v

PROCESS FOU

For use with sem!-professional tape
recorders. Freq. res. 30Hz-20KHz
& 2dB. 8/N better than 70dB.
Full source tape monitoring.
Record/Replay metering. Bwitch-
able mul'.lplel filter. Bupplied with

test ta
Ouv P & P
Price £50 o

PROCESS TWO

For use with cassette and tape
recorders. Freq. res. 30H3-20KHz
4+ 2dB. Off tape monitoring.
Switchable multiplex filter. Two

AMR-900 GLOBAL
AM/FM PORTABLE RADIO
L i 10 b

8 MH

8W2: 8-0-1-6 MHz, SWS. 16-
24 MHz, P8BI1: Hz,
P8B2: 148-174 MHz, FM

108 MHz, AIR: 108-13¢ MHix.
Features tlme zone map an
timing dial. Large clear acale.
Telescopic serial and bullt in
serial. AFC or FM, 6% x 4"
speaker and personal earplece.
Bawerylln;adnl operluon. 8ize:

x x

w
Pllcl £36 m P aPp. 50p.

AR.1000 SPORTSMAN
AM/FM PORTl!Lﬁ RADIO
5 wavebande

WB 162,
SMHz. Large Imrllonul slide dial
with logging scale. Blider volume
and squelch controls. 7 section

Dolby calibration meters. B8/N
peler than Tha5. | s R e
d b toot or tape [ o T e lce socket, Green
8s req Fonthercite cavered cabivet mith
eathere covered cabioet wi
o"" £34 5 P & P metal side panels. 8l2¢152 x 79 x
Price 219mm. Battery/mains operation.
OUR £||.50 P. & .P 85p.
ACR.14 Battery Mains ERICE
Cassette Recorder AUDIOTRONIC AMB.500
Portable twin MULTIBAND RADIO
track mono 5 wavebands
recorder with covering
automatic MW b
recording level 1605K Hz and
control, Bullt 88-
in speaker. 176MHz. All
lece translstor
socket. Input Battery or
for radio or mains opera-
record player. tion. Ballt in
Fast forward and rewind. aerial and 8
Output 500mW. AU 220/240v or section telese
év DC openllon. Oomplele wlth copic aerial.
remote control mains | Ce /! vllh hnlurlu. shoulder
lud earpiece and batteries. strap and earp! SORE
PRice £I0 50 ©- & F-oov | Oolee £6 95 DRy

| LOW NOISE TAPE CASSETTES |

Top Hi-Fl quality In Ilbnr:‘cnu

TYP] 0 Caasette
80 2120 #2563 #5099 Tape Head
C90 4185 £362 2859 Cleaner 80y
C120 4229 24-48 21063
P. & P, 16p. post (ree

ACR 3500 ACRI PUSHBUTI’ON

CAR RADIO

Manual tuning of Medium and
Long waves. 12v pos. or neg,
earth. Complete with speaker.
mounting brackets and instruc-

tions, .
Our . P&P
Price £6 5 50p
ACP.8 8 TRACK

CAR PLAYER

Push button tuning of one LW
and flve MW stations of your
cholce. 12v pos. or neg. earth.
Complete with speaker, mounting
brackets and instructions.

&P

Ouw £8.95 P G

Price

I ACASSE ELECTRIC
! CAR AERIAL

plece has 4 drive g 5 section. Fuliy

uite ¢-33cbms. & 4 automatic. 12v DC.

20-20,000 Hz. ‘- Q‘ | Extends to approx.

£9-9 P. & P. 30p | 407, Complete with
Electro- - 12v neg. earth. Sllder controls for switch, all leads and

static with self Q Volume, Tone and Balance. | Instructions.

powered energlser Chaanel selector button with red Our Price

and control anit T pilot lamp, with speakers, mount- o

with headpbone/ ing brackets and instructions. £5.95

-p’e;kml;%tor. Qur £ I 2 50 Pa P U/

4-32 o . 20

24,000 Hz. 81695 P. & P. 30p | Price 40p | P & P 50p

Everyday Electronics, September 1973




SAVE UP T0 33"

SUPER AKAI HIFI BARGAINS

€535 STEREO CASSETTE RECORD

tone cor

33

Re

CASSETTE (P. & I'. 30p)
GXC40D Deck
GXC40 Recorder

£37-20
£67-20

CRBODSS 4 chaunei Rewir. £63-85

TAPE (P. & P. 75)

4000D8S Deck £59-95
4000D8 Dust Cover £3.95

1721L Recorder £60-35
X5000 Recorder £82-50
X201D Deck £108-20
GX220D Deck £123 95
GX221D £138-40
GX280D Deck £186-50

GX370 Dcck £211-50

75p

TAPE/CASSETTE (P. & P. )
£144-50

GX 190D Deck

For conventlonal
tape. 4 track recordfplayback. Volume and

4 Arack record/playback deck. Accepts
€hrome ‘regular tape cassetten,

GXC40T Deck/Recelver £99:05 STEREQ RECEIVERS (P. & P.75p)
GXC45 Deck £78:25 AAG300 20 +-20 watt £61-95
GXC46D Dolby Deck £83-55 | AA8030 25+ 25 watt £92-50
GXC46 Recorler £88-95 AABOKO 40440 watt £117-50
GXC60D Deck 28765 AABIV0S 2 x 36 or4x 18 w. £]175-00
GXC85D Dolby Deck £92:85 AAB500 654 65 watt £150 50
CARTRIDGE (P. & P. 50p) STEREQ AMPLIF!ERS

CRBI1 Deck with amps. £6540 (. & 50p)

CR8ID Deck £53-80 AA5200 20420 watt £61-75
CRSIT Recorder/Recelver £92 75 AA5500 3030 watt £78:50
CRB088 4 channel Recdr. £114-25 AADB00 45 + 45 watt £117-50

ER
or Chromlum Dioxide

itrols.  Frequency response 40
18k Hz2  (osing  CrO? tape),
distortion better than 29%. wow

flutter better than 0-2% RMS

Colr i

with palr of matching
#ikgl CB88 speakers

Ret. Price £96-10. PAP
our price £56°50;5,

SD STEREO DECK

e £68-30

t'rice £68 . P. &P
cws price £44'45 5o,
MICROPHONES (P. & P. 50p)
ADM Dynamle {pair) 2750

STEREO TUNERS {P. & P. 6059)
ATLHH0 AM

AT&UO AM, I‘M 594 50
4-CHANNEL UNIT (P. & P M)p
881 Bynthesiser 25

SPEAKERS
BWI1355 (each) £61-00
STEREO HEADPHONES

ABEl £4-76
ABE20 £7 30
AR B2 £8-25

RECORD DECKS

Carriage and Packing 50p
B.S.R. McDONALD

Cl14 Minl 2388
C129 Mono £5 50
Cl137 £7-00
510/TPD £13 95
610 £10 55
610/TPD] £1545
710 £21 15
810 £26 30
MP60 £8 25
M P80/GROO £10-90
MP80/TPDI £13-20
MP60/TPD2 £11-25
£11 60
HT70/GROO £14 25
HT70/TPD1 £18:55
CONNOISSEUR
BD1 Kit £8-10
BD1 Chassls 21135
BD1/8AU?2/Plinth/Cover £27-60
BD2/8AU2/Chassln £22-70
BD2/8AU2/Plinty/Cover £28 20
GARRARD
2025 T,\. Stereo £6 35
BP25 1M1 £9-25
8P25 111 Acos GPl04L £8-50
BP235111/9800 £10-95
8P25/M75-6 £13-80
AP76 £18.00
8LA3H £11-15
8L728 £17:7
BL95B £31-15
401 £24-35
ZERO 100A £34-10
ZERO 1008 £31-40
GOLDRIKG
G99 £1889
Glo1P/C £18-99
GL#/Yy2 £15-78
GL72 £20-97
GL72/P £27-80
GL75 £26-60
GL75P 234 40
GL78P/C £248-56
GLB3PIC £58-55
THORENS
TD125/11 £56-60
TDI25/AB/I1 £85-85
TDI160C £48°40
TDI165 £41-70

Everyday Electronics,

STEREQ
10251

4 npeed autochanger uunit fitted
with stereo ceramlc cartridge.

Our £4.95 Carr.

Price 50p

SP251

WITHACO
GP104
SP25 MK.IL. 4 «peed single record

player fitted with Acos GP104
stereo ceramic cartirdge.
Carr.

Ou  £8:50 can

Price
r - e ———— |

LLAN PRU ol |

PACKAGE DEA ~

o

=

(" @ @ 09
¢ x 230 SKEM 60,!“2.’) £16-95.
2 x 230 Blereo 00 PZG £18-00.
P. & P. 37p
x ZG0/8tereo 60/PZ8 £20-25.
: P. 37p.

Transformer for PZ8 £3-85.
Active Fliter Unh 24-45.
Palr of Q18 Bpeakers £10-70
Project 60 FM Tuner £14 88
Sinclajr Project 605 220-97,
P. 3%
All other Binclalr Products In stock
2000 Amplifier 222-95
3000 Amplifier £28-95
2000/3000 Tuner £26-30
Q830 Speakera £28-98 pair
P. & P. 50p each of above ftems

September 1973

RECORD DECK PACKAGES

Carriage and Packing 75p.

Complete unita with Stereo cart-
ridge ready wired in plinth cover.

GARBARD

2025 TC/9TAHCD £10-65
8P25 111/G800 £15-95
BP25 111/M4E £18-45
8P25 111/M44-7 £1810
8P25 111/M35E £1690
8P25 111 Module/M75-6 £19-45
AP78;G800 23-50
AP76 GSOOE £25 95
AP78/MI4E £24-95
AP76 M55E £2565
AP7I6/MISED 23170
AP76; MISEJ £27 85
AP76 Module M75-6 £29-10
AP98 Module M75-6 £33-20
ZERO 1008 Module/M93E £44-138
B.S.R. McDONALD

210/8C7TM £7-90
M P80!C800 £15-00
MP60'TPD1/GB0O £1580
MPEOTM44-7 £16-60
HT?0/TPDI/GB0 £18-20
GOLDRING

GL72/GROO £31-50
GL75/G800 23885
GL75;GBOOE £3915
GOODMANS

TDI100/GR0O Teak £46-85
TD109/GBO0 White £48-60
LEAE

DeltafM75-6 £43-95
PHILIPS

GA03/GP200 21380
GAI89/GP200 Teak £19-50
GA212/GP400 £45°25
GAJ03 (lexa cartridge) £23-95
GA308 P.U. £3275
PIONEER

PLI2D (Less cartridge) £26 60
PL13C (Leas cartridge) 24125
PL4ID (Less cartridge) 20525
PL50 (less cartridge) 28880
PL61 {Lesx cartridge) £10278

PLA35 (Less cartridge) .

THORENS
T D160C/Ortofon MISES
TD125 AB/11/Ortofon
MILF, Buper
TD163/Ortofon MISE
Buper
WHARFEDALE
Linton/M44-7 Teak
Linton/M44-7 White

Ideal for
home,
office
atores

HOMER INTERCOMS
factoriens,

Yo

plete ulth batleiies, cable and
Instructlons.

2 Station £2-87, P. & P. 15

3 Station £5-25, P. & P. 15p

4 Btation £6-62, P. & P. L7p

SH628 STEREO HEADPHONES

- Outstanding
valye. Soft
ear-pads
adjustable
headband
8:16  whmn.
20-20.000

: Nz Com
plete with lead aud stereo plug

Our £| .8 P. & P.

Price 30p
LHO2S STEREO HEADPHONES
Lightwelght

headphones
with psdded
L eurpleces.
4-16  whms.
0-20,000
> Hz. [
- plete  with
6 ft. cord aml plug
Our £ I .95 P. & P.
Price 30p

TEI018 DE-LUXE MONO HIGH
IMPEOANCE HEADSET

Bennitive
magnetic
heaiiset with
noft earpacds.
Impedunce

2,600 ohms
(d.c. 600
ohins). Fre-
quency respunse M0-4.000 Hz.
Our P.&P.
.
Price £2 2 30p

BH.001 HEAD SEI AND BOOM
MICROPHONE

for language
teaching, com
municatlons
Headphone finp.
16 ohms. Micro-
pkone imp. 200
ohuma,
£495

309

Our
Price

MovingColl. Ideal ||

FM TUNER CHASSIS

jin. 3 LF. stagex
Double tunedl discriniinator. Ample
output to teed mont anrplifiers.
Operates on YV battery, Coverage
88-108Mc/s. Ready built ready for

use. Fantastic value for nione
Our £5 9 P. & P
Price

Stereo multiplex adaptars 24 97

SPECIAL PURCHASE!

FERGUSUN EXPURT FUDELS

FERGUSON 3408 STEREQ
TUNER AMPLIFIER

Covers F31 88-108 Miiz. Five push
button tuning scales. 848 watts
rinx. Inputs for steren ceramic
cartridge aml tape etc. Separate
bass treble, balauce and volume

our £3150° &P

Our
Price 50p
I o
~gode

3418 STEREO TAPE DECK

4 track. 74, 33, 1i i.p.r. Stereof
mono record/play. 7" reels. Inputs
for dynamic mikes, radio, gran.
Complete with cover

our, £41-9

Price

P. & P.
75p

Al prices ere subject to

10% VAT ==

the €)

Order with confidence by
Post —but ramember to sdd
10% VAT (10p in the £) to
totsl vaiue of good:

including carrisge/packing
and send cash with ordar
PLEASE PRINT NAME &
ADDRESS CLEARLY.

SEND LARGE S.A.E. FOR FJULL HI-FI DISCOUNT LIST

GCW.SMITH&ECO®RAno)LTD

ALL MAIL ORIDERS TC

. THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6JJ

TELEPHONE 01-205 3735

PERSONAL CALLE3S WELCOME AT aNY OF DUR RETAIL BRANCHES

YRAL LONDON

2¢7/8. Tottenham Court Rd. W.1

1C. Tottenham Court Rd. W.1
. Tottenham Court Rd. W.1

3.Lisle Str.

32, Lisle St LW

128, Edgware Road. W.2.
1€3. Edgware Road. W.2,

3, Edgware Road. W.2.
382. Edgpware Road, W.2.

Te)
Tel
Tel

01-5800670
:01-637 2232
0%-838 3715
01.580 3739
01-437 9369
01-437 8204
01-4379155
01.7239769
01-7236211

SURRE
Teol
Tel
Tel

86. Sout Street. Romford

1046, Whitgift Cantre. Croydon.
en Street. Kingaton.
32. Hifi Sereet. Alchmond

Tel:01-2620387
01.7234194
01.3532833

Tel:01-286 9530

Tei: Romford 20218
Tel: 01-681 3027

Tai: 01-546 7845
Tel:01-948 1441

ALL BRANCHES DPEN 9 a.m.-6 p.m. MONDAY TO SATURDAY

CREOIT TERMS FOR
CALLERS {£50 and over)

ALL EQUIPNENT IS
BRAND NEW_ FULLY
GUARANTE:D AND
OFFERED WATH FUL .
AFTER SALES SERVICE

All items and prices
are correct at
20-7.73

but subject to
change without
notice £ 60 E

509
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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
recejver tuning capacitors, unuse
S0p, thin grey connecting flex lp 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 £1-85

WAA-WAA

SEND AMOUNT SHOWN IN COST
BOX TO RECEIVE KIT.

FREE POSTAGE (ux.oniy)
I7 Albert Sq. London,EI5 IHJ

COMPONENTS GALORE. Pack of 500

mlxed components manufacturers sur-
lus plus once used. Pack Includes
esistors, carbon and W.W., capaci-

tors various, transistors, diodes, trim-

mers, potentiometers etc. Send £1+ 10
.and p. c.w.0. to CALEDONIAN CO

FC}NE TS Strathore Road, Thornton
ife.

Computer Panels, 3-BC108, Diodes, 4-35p (10p)

Wire Ended Neons—18—30p (lp). Sililcon

Diodes 830v 1}A. 10-38p. (5 ) s. M.C,

Meters 2°-3° £1-15 (25p). 100 lxod Poly.tynnc/

S. Mica caps 50pp Tagboards 20 way, 11° between
Ins t8pp. Slmlluv 12 way 13pp. LA2 Pot Cores
ow Boxed

7tb Anort.d componlnh £1-80pp.

2Ib Assorted computer panels £1-88pp,

J.W.B. RADIO
7 leﬁ.ld Road, Salford § Lanes
Postage In bracket: Mail order only
Closed hollduy- Sept. 1st—18th

FOR SALE

TIMBER Plywood cut to your require-
ments. GENERAL WOODWORK SUP-
PLIES, 76-80, Stoke Newington High
Street, N16 SBR.

HUNDREDS of INTERESTING ITEMS.
Electrical and mechanical. Cntalo ue
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).

510

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 B0OOS-
TERS £2-95p, five television valves 45p.
S0p bargain transistor packs, bargain
£1 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.

AT LAST YOU CAN TRANSMIT
AND FORGET ABOUT LICENCE
EXAMINATIONS
because this Ministry Approved transmitter/
receiver kit does not use R.F. Your tnn:mi:-
sions will be virtually SECRET since they won't
be heard by conventional means. Actually ic’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 £5-80 (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

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 ol
these voltages (state which): 3V,
300mA max.; 6V, 180mA; 9V, 120mA;
18V, 60mA. £1-50 VAT included. By
mail only, UK gost Sp. Amatronix Ltd.,
396 Selsdon Rd., South Croydon, Sur-
rey CR2 ODE.

COMPUTER PANELS

Type A: 4 Mullard OC35 4 GETI03 etc.
50p (6p). 'I‘yg D: 4 Mullard OC36 8
G T103 etc. 60p (6p). Type E: 4 OC29
4 ACY19 8 ol.her transistors, 35 diodes, 60
R's & C's, £1 (10p).
12 high qua.my pcnels all at least 24 sq.
loaded with transistors, diodes, etc.,
1ncludln¢ trimpots and IC's £2 (259).
7lb of lower quality panels. some broken
£2 (40p). Boards from 5p for callers.

71b BARGAIN PARCELS

Many hundreds of resistors, capacitors,

pots, crysuls switches, etc., all new

also panels and

l(%;dg of odds and ends. Still only £1-68
P,

CASED AMPLIFIERS

4-valve amplifier with tone and vol. con-
trols glving about 3 watts output into
7 x 4" 30 speaker. Oak-faced cabinet
14 x 13 x 9" also contains non-standard

over). Suitable cassettes £1 (25p). Spare
heads 40p.

PRICES EXCLUDE VAT. CARRIAGE IN
BRACKETS, SAE LIST
GREENWELD (EES5)

24 Goodhart Way, West Wickham, Kent.
Shop at 2] Deptford Broadway, SE8.

Callers welcome Tel: 01-892 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
and STOP-MOTION FLASHES. Boffin'e
new MINI-STORE kit constitutes a fully
solid-state selectronic device which is
COMPLETE with FUTURISTIC case/
reflector unit, printed-circult-board, elect-
tronics, and source-lamp—the only extra
is a battery which you can buy locally. The
whole thing can be easlly bulit in a few
hours. A veritable FLICKERING FAS-
CINATORI Adjustable flash-rate.

GET ONE (lg two) NOW and BEGIN
STEALING HE THUNDER at DISCOS
PARTIES with your own POCKET

LIGH NG!!

SEND uu (Inc.

MINI-STROBE.
To: Boffin Projects, 4 Cunclifie Road,
Stoneleigh, Ewell, Surrey.

MAIL ORDER ONLY

THERMOCOUPLES

Acramet and Acrespeed
thermocouples, from IC are:-

VAT) for YOUR

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.,
Traftord Park, Manchester.

Tel. 061-872 2581.

cLELTROINIRIT

EDUCATIONAL FUN FOR ALL AGES 7 to 70
Click together slectronic kit makes
THIRTY difterent working psopcts—
Traneistor AADIOS, microphones.
amplifiers, slarms, more code, stc
COMPLETELY SAFE
INSTRUCTIVE & FASCINATING

Besutitully produced -bcvonlc
tranwstors and

cepsulated n raniparent phmc
block form pius all scorssories.
NO SOLDERING, wiing or screwing.

HIGHLY INSTRUCTIVE B0 PAGE
CIRCUIT & DATA MANUAL INCLUDED

£6.95 per complete Kit inc. Battery, p & p.
Other Kits 100 — 16 Propcts £4 95; 100 — £14 50 etc.

TREASURE TRACER !
M K |" Metal Locator .

B Varcap tuming

B Excellent senmtvity 6nd stabitity

@ Weighs only 220z ‘
B Speaker and earphane operation

B Xnocks down to only thn

B Probuilt search con assemdiy

@ Minustry approved design

@ Thosoughly professional finish

B You only need soidering iron, screwdriver,
plavs and amips

@ Compietsty new desgn |
Send ¢ a e tor lsaflet

Comptete Built, tested

£ £9-80 E-£13-75
Post 359 L

MINIRITS ELECTRONICS, 36 LANGLEY DRIVE, WANSTEAD,
LONDON E0Y 2LN. (Mail srder only)
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EDUCATIONAL SERVICE SHEETS
TECHNICAL TRAINING in Radio, TV SERVICE SHEETS for Televisions,

& Electronics thro' world-famous ICS. Radios, Transistors, Tape Recorders,
For details of proven home-study Record Players, etc., from 5p with free
courses  write  1CS  (Dept. 731T), Fault-Findin Guide, S.A.E. orders/
Intertext House, London SW8. an?’girisg.s hatal_ogtll‘e dng. l%!amllt:im
DIGITAL COMPUTER Logic and Elec- aCI0 ohemia Road, St. Leonards,
tronics. Four volume self- instructlonal Sussex Telephone Hastings 29066.

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 Yyou
must read New
Opportunities. It des-

“N-T-E-R-L-0-C-K-I-N-G
PLASTIC STORAGE DRAWERS

5 5 Newest, neatest

cribes the easiest way to pass A.M.S.E, f

AM.LM.L, City & Guilds (all branches), Gen, R e

Cert., etc., and gives details of courses in ali capacitors, diodes, transistors, etc.

branches of engineering Mechanics, Electrical, Rigid lnl!s:‘thumu. llnt"lo:k lolﬂh;r in
il 3 Ndins vertical an orizontal combinations rans-

g:lljl'mﬁ:tmr‘eal:e:g;ﬁ ';:g.l?‘ TV, Building, etc. parent plastic drawers have label slots/ID + 2D

have removable Space divider, Build up any size
cabinet for wall, bench or table top. SINGLE
Sénd for your copy today—FREE! UNITS (5 24" 247) €1-25 Dozen. DO

UBLE
LET. s / UNITS £2-10 Dozen. TREBLE (3D) €2-20
BLET BEEROSI'CIS: X)I»'l(“"llg;r?“mn Cout for 8 DOUBLE :'xleEBLE 2 dnv:ers in_one
3 L40 L outer case (6D2) €325 for 8 EXTRA LARGE

Accredited by the Council for the SIZE (6D1) €3-10 for B

Accreditation of Correspondence Colleges PLUS QUANTITY DISCOUNTS! Order

€6 and Deduct 5% in the £. Order £10

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY indaver Deduce 7% im the ¢ Order €30 and
over Deduct 10% in the £, Pack./Post/Carr,:
Add 35p to all orders under £10. Orders over

€ C .
VALENGE IOP:IEPIAS'E'Q:DD 10% VAT TO TOTAL

REMITTANCE

ELEGTRONIGS . (Dept. EE9). 124 CRICKLEWOOD BROAD.-

r WAY, LONDON N.W.2
Specialists in FERRANTI SEMICONDUC- () 01-450 4844
TORS — DIODES — TRANSISTORS —

1.C's — FLASH TUBES — OPTO
ELECTRONICS

PERSONAL RECEIVER
(As in this issue)
Send SAE for full parts list.

ZIGGY’S 2001

2N 414 Radio 1.C. £1/32p
Red Light Emitting Diode, pane! mounting ELECTRONICS CO. Ltd .
with free clip 30p

| s3PECS. MULTIMETER U4324 .
nennmvlty 20,000 OPV DC
"sually high current ranges.

ALL PRICES FULLY INCLUSIVE

Post, etc. [0p FREE over £2/00 4 amps a.c./d.c. Voliages AC3 to

900V d.c. 0-8 to 1200V. R

SINCLAIR EQUIPMENT

Project 60 FM Tunet £15 00 (£1:70)
2230/Stervo 80/P25 £16-75 (£2-05)
2 Z30/Stereo 60/PZ6 £18-85 (£2-25)

2 250/Stereo 60/PZ8/Trans £23-20 (£2-70)

230 £3-50(55p)  Stereo 60 £7-20 (98p)

250 £4-30 85p)  Trans for PZ8 £2-95 (50p)

PZ5 £3-37 (58p) 2000 Amp £24-50 (£2-65)
PZ6 £8-30(83p) 3000 Amp £31-50 (£3-3%)
AFU £4-50 (65p) 2000 Tuner  £27-08 (£2-90)
PZ8 £6-40 (84p) 3000 Tuner  £27-00 (£2-90)
016 £5-90 (79p) Project 605  £20-98 (£2-40)

PROJECT 80 XIT £2-50 (36p)
Our extremely popular kit contains the extra
capacitors, din plugs and sockets, cable and fuse-
holder needed to complete Project 60.

IC RADIO CHIP TBASS1 £2-10 (32p)
The world's most advanced IC radlo chip. Con-
tains RF_Amp, osclllator, mixar, IF Amps, wide
range AGC clrcuitry and vollage stabiilzer. With
cata £2-18 (32p). Send S.A.E. for free leafiet,
A kit of resistors, capacitors and IF filters is
available to go with the chip for £1-78 (29p).

8-DECS AND T-DECS
S-DECS  £1-44 (25p)
T-DECS  £2-38 (40p)
u-DEC A £3-00 (4tp)

16 dil IC
carriers £1 20 {(17p)

SINCLAIR SUPER 1C12

ONLY
£2 08 (31p)

Max. supply volts 28. Power 6 Watts rms. Com-
plete with free printed clrcult board and 44 page
instruction book,

SWANLEY IC TOMORROW £2:00 (31p)
The World’'s most powerful IC amplifier. Simllar
to the abave but operates at 35 volts max. suppty
and glves 12 Watts rms output. Mnnullcturod 'ov
us by ateading i
with our instructions and a 6 month quuunln.
hut no printed circult.

KITS FOR IC12 AND IC TOMORROW
Except for the power kits and speakers, all Items
suit both Integrated circults.

DELUXE O g

500 ohms-20-200-2,000k {1. Trans-
mission level —10 to + 124B. This
high quality instrument has diode
protection. Complete with test
leads, batterles, etc.

PRICE 48 plus 25p post, etc.

All enquiries and mail order ta:

VALENCE ELECTRONIGCS S

2A CANAL ST., DROYLSDEN LANCS features include 3 amp current range and lnsl:‘ument
q Is hoased in metal case with carrying handle.
Callers welcome at P.G. Electronics (lilustrated Jeaflet sent on request.) ONLY $90-50
plus 25p P, & P,
BANWA JP-S5D. Diode protected. D.C. and A.C.
volts 0-500V. D.C, current 0-500 mA. Res. 0-1M (2
2598, P, & P, 20p.
EAGL® LT?00 TBAIS.‘ LT44 TRANS, Our Price
32p each, postage 6p.
P.U. HEAD S$HELLS AND SLIDES.
GARRARD C2 (8P25 Mk III, etc.) 45p. M7 (8P25
Mk Il and earlier models) 81.
BSR McDonald (310, 510, 610, MP80) 45p, Postage
6p per shell.
ARE YOU HUMBLE ABOUT YOUR RUMBLEP
8PS drive wheels, 85p plus 5p P. & P. MP60 drive
wheels, 85p plus 5p P. & P. SUBMINIATURE
TOGGLE SWITCHES—very useful, very nnall. 8/P
25p, DP/ST, 33p, Postage 3p each, over 10, post free,
SUBMINIATURE MAINS TRANSFORMERS. Eagle
MT6, 6-0-6, 100 M/A, 80p, postage 10p. MTI12.
12-0-12, 50 M/A 80p, postage 10p.
MINIATURE TYPE MAINS TRANSFORMERS.
Eagle Type MT280, 6-0-6 280 M/A, £1-20:-MT150,
12-0-12, 138M/A, £1-20, MT 100, 24-0-24, 100 M/A,
£21-20, R/S typea, 13V, 0-5 amp, C. Tapped, £1-08,
16-3V, 0-3 amp, C.T., £1-06. Post 15p on min, size,
DIAMOND STYLI FOR BONOTONE STAHC, LP/78’
65p plus 3¢ P. & P, LP/LP, 85p plus 5p. P. & P
Latest Mullard Dats Book 1973/74 only 30p + 5p
post—No VAT,
FOR SPEEDY DELIVERY OF THESE MINT
CONDITION COMPONENTS PLEASE SEND C.W.0,
to ZIGGY'S 2001 ELECTRONICS CO, LTD., DEPT.
E.E.l1 3¢ MABLEY STREET, LONDON, E.9.

N.B.— Please add 10% for VA T—Sorry.

Penny Meadow, Ashton-u-Lyne, Lancs.

e A

If you have difficulty in obtaining

EVERYDAY
ELEGTRONIGS

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
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des all parts for the printed circult and vol-
ume, bass and treble controis needed to compfete
the mono verslon £1-45 (25p). Stereo model with
batance control £3-39 (44p).
1C12 POWER KIT
A set of components to construct a 28V 0 5 Amp
oower supply £2-27 (45p).
IC TOMORROW POWER KIT
A set of componentl to construct a. 35V t Amp
power suoply £2-87 (52p)
LOUDSPEAKERS FOR THE (C12
5" 8 ohm £1-08 (26p). 5" x 8" 8 ohm £1 45 (31p).
10" x 8” 15 ohm £2-20 (44p),
PREAMPLIFIER KITS
Type 1 for magnetic pickups, mics and tuners,
with 3 position equalization switch. Mono model
£1-30 (24p). Stereo model £2-38 (34p). Type 2 for
ceramic or crystal pickups. Mono 80p (17p),
Stereo £2-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

NOW ONLY £45-00 (£4 70).

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Please add the sum shown in brackets after the
price to cover the cost of post and VAT, Officlal
credit ordars from schools etc. welcome. Send
SAE for free leaflet on kits, IC Tomorrow and
TBA 68351. Mail order only. No caliers, please.

Sll



Phone Harlow 37739

TRANNIES

| DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

P/P 10p. Price list S.A.E. (Saturday callers welcome)

ALL PRICES INCLUDE VAT

OUR NEW AUTUMN
CATALOGUE IS NOW
AVAILABLE 10p.

74 Series TTL

Electrolytic
' Capacitors

| MISC.
ITEMS

| Toggle

Switches

|8PBT
DPDT

18p
24p

\

|Crocodile Clip
5p each

25 1 25 1 25
SN 1% 1 BNIeR I 30 BNz ey 1oy SNieso | 24p - 78 =
7401 8p 15p N7425 5p D 5 8p D N7490 P 72 | [
8N7402  1€p 18p | BN7427  48p 6p | BN7433  16p 15p | BN7491 1-10p 1-04p 4 VOLT 16 VOLT |  40VOLT |
8N7403  16p 15p | SN7428  77p 72p | SN7454  18p 18p B8N7492  74p 72 | 47uF éip | I1SuF bip | 47uF éip|
8N7404  16p 15p | 8N7430  18p 15p | BN7460  16p 15p | 8SN7493  p 72 ‘ 100uF 64p | 33uF 6ip | 100uF 9p
BN7405 16p 15p | BN7432  49p 48p  BNi470  33p 29p | BNi494  85p 72 | 220uF 6ip | 68uF 6ip | 150uF 10p
BN7406  38p 35p | BN7433  94p 82p BN7472  33p 29p SN  85p 72 | 330,F 6 150.F 80 | 220uF 11p Battery Clips
SN7407  38p 35p | BNT437  72p 60p | BN7473  dlp 39p 8N7496  9p 82 | | BE 1 p 2204F P T00F P
8N7408  20p 18p | 8N7438  72p 69p  S8N7474  4lp 38p | SN74100 1-80p 1-76p | 000 p | 2204 9 4 19p PP3 8ip
BN7409  20p 18p | BN7340  18p 15p | B8N7475  50p 47p | BN74104 1-09p 1-08p | 4700uF 29p | 680uF 17p | 680uF 25p PP9 8p
8N7410 17p 15p | 8N7441  74p 70p  BN7476  44p 43p | 8N74105 1-09p 1-08p 1000uF 17p | 1000uF  25p
BN7411  27p 25p | BN7442  74p 70p | BN7480  73p 70p BN74107 44p 42p 1500uF  25p | 2200uF  44p
BN7412  38p 35p | SN7443 1-43p 1:37p | 8N7481 1-32p 1-26p | BN74110 6lp 59p | 2000uF 43
8N7413  32p 20p | 8N744s 1-43p 1-37p  BN7482  97p  95p | BN74111 1-37p 1-27p 6 L “ L
SN7416  47p 43p | BN7445 £.00p 1-82p | BN7403 1-20p 1-15p | 8N74118 1-10p 1-08p | 3VOLT
8N7417  47p 43p | BN7446 1-07p 1:02p A BN7484 1-10p 1-06p = 8N74119 1-47p 1-37p | 33uF 6ip
8N7420 16p 15p | BN7447 1-10p 1-03p | BN7485 3-96p 3-88p | BN74121 44p 4lp | 68uF 6ip —
8N7422  55p B50p | BN7448 1-10p 1-03p | 8N7486  36p 35p | BNT4122 1-B4p 1-43p | |5QuF 6ip 25 VOLT Connectors
* Devices may be mixed to qualify for Price Breaks 470uF Iip | 10uF bip DIN
* J00 Plus less 10% off 25 plus break |?§88FF :g: 3;;:: 23: | 3 way x:“ H;
C u
2200uF 18p | 100uF 8p 4 way &::" ig:
= - - 3300uF  26p | 150uF 8p | 6IVOLT ;..
y Plug 18p
Linear Integrated Circuits | nou 1op | LF b Rl 153
470uF 13p | 2-2uF 64p|
301 DIL 50p | 723¢ DIL 99p I 680uF 20p | 4 7uF 64p
31 STINDIL gy 74l aFiNDIL 36 VL | Seoe el o o
) c h p
301A DIL 69p 74lc 14 PIN DIL 39p 22uF 64p | 2200uF 39 | [0uF $ip|
3014 TO99 8op | 741 0 47 uF 64p | 5000uF 68p | 22uF 6{p
b | el s e Foo6 68uF 10
o1t bin O ey Tise DL 35 LI 4 | Soe 11
P P 0 u
307 TO99 69p | 7T48c TO9Y 41p 330uF 10p 150uF 13p
207 | SN DIl l 470uF 10p | 40 VOLT | 220uF |9p\
3084 TO%9 S THE FERRANTI 1000uF  Ilp [ 6-84F  é4p [ 3304F  22p
i > RADIO IC I500F  20p | ISuF  6ip | 470.F  26p Lovdmesker trse
708¢ DIL 35p o P u P u Plo way Plug  13p
709 TO99 31p  ZN414 €132 | 2200u4F  24p | 33uF 64p | 1000uF  44p Bocket 11p
- *
Trans|stors MULLARD POLYESTER'S | Fuse Holders
i
IMULLARD POLYESTER CAPACITORS C280 SERIES | Chassis mounting
AC107 16p; BC138 36p, BF260 20p; OC44 14p' Diodes & |250V P.C.mounting: 0-01uF,0-016uF, 0-22uF, 340.0-33uF, 0-047F. 0-088uF, 4p.0-1uF, 419 | 20mm Bingle  7p
Ag}ze i;p ggll:g ggp g:‘ggg igp ggg ;;p Rectifiars 0 16u¥, 0-22F, 5}p.0-33uF, 7p. 0-47uF, 94p.0-08uF,12p. 1-0uF, 14p.1-6uF, 22p.9-2uF, 279 ‘1-3:’ %lnalhel ;p
ACI27 12 12 2 P P/ = e — r = =, — 1 1-26” Double P
AC128 13p BCi44 30p BF380 37p OCil 14p IN914 8 MULLARD POLYESTER CAPACITORS C296 SERIES
AC142K 22p| BC145 26p| BFX84 28p| OC72  14p| IN916 8 | 400V: 0-001uF, 0:0016uF, 0-0022uF, 0-0033uF, 0-1047,F, 2|p.oooeaul-‘.o-ongr. 0-0154¥
ACI41K 20p, BC147  9p| BFX85 35p OCB1  14p| IN4146  8p | 0.022uF, 0-033iF, 3}p. 0 047uF, 0-068uF, O-1uF. 4§p. 015uF, 84p. 0 22uF, Bip. 0-33uF, | {"“JFL‘
AC176 15p| BCI48  9p| BFX86 22p OC83  22p|1844 10 12p. 0-47uF, 14p. " \
AC187 13p BCl4s  9p BFX87 28p! OC84 28p| IN4007 22p | [60V: 0-01uF, 0-015uF, 0-22F, 0-033uF, 0-047us¥, 0-088uF, 3p. 0-1uF 34p. 0-15uF , djp. — >
ACISTK 20p| BC153 18p BFX88 28p| TIP29A 53p 18113 17p |0.22uF, S4p. 0-33uF, 6ip. 0-47uF. Bip. 0-68uF, 12p. 1-0uF, 144p.
ACI88 13p( BC134 17p BFY30 21p TIP30A 84p| 18120 17p = == - -_—
ACI86K 20p| BC157 13p| BFY51 17p TIP3IA 64p 18121 1855 VOLUME CONTROLS Connecting
ACY17 24p| BC138 12p| BFY52 17p TIP32A 73p 18130  8p | Potentiometers RECTIFIERS Wire
ACY18 21p| BCI69 14p| BFY64 38p TIP33 £1-05 18131 1lp | Carbon track 500 f2to 22M PLY. 1AMP 1-5 AMP Rl
ACY19 25p| BCI67 13p! BFY90 72p TIP34A 18132 13p | Log or Linear Packet 5 x 5§ yds.
ACY20 22p| BC168 1lp BSX20 18p| £1:54| 18920  8p Bingle 13p. Duai gang (stereo) 44p | 64 IN40OL 44p PL4001 8p Coils mized 20p
Acz'z}) gﬂp gglg?’ l;p C407 :gp TIP3SA §gg§§ lgn Single type with D.P. awitch 13p extra. i %&n {ﬁ:g(oy; ;" ;u&g :gp
ACY22 18p| BC177 15p| (426 p . » - ) "
ACY39 88p| BCI7T9 15p C428  8lp TIP36A 18940 6p SLIDE POTENTIOMETERS 106 IN4004 64p PLA004 10p | Heat Sinks
ADI40 40p| BCIS2ZL 8p C450 17p £3:19| AA1I9 1lp 88mm, TRACK 600 IN4005 8p PL4005 13p
AD142 44p| BCIS3L Op| MPBIil 36p TIP41A 79p  AAI29 11p SINGLE GANGED. 1.OG or LIN 1k to 1M.| 806  IN4008 9p PL4006 15p TOb [
AD143 39p| BCIS4L 0p MPBIi2 42p TIP42A 81p| AAZI3 1lp 46p each {100=  IN4007 10p PL4007 20p TO18 6p
ADI149 38p| BC186 33p MPS8113 35p 2N708 13p AAZ1S 14p TWIN GANGED, LOG or LIN 1k to 500k. | { .
ADI50 60p| BC212L ilp MP8121 33p| 2NB30 239 Q:ﬂg i:v 86p each. | 1 r‘ i
ADI161 28p! BC213L 11p| MP8122 44p| 2N1131 22p p | ‘ ‘(’
AD162 28p| BC214L 11p| MP8123 50p 2N1132 28p| BAlO2 25p CARBON SKELETON PR,ESETS BRIDGE RECTIFIERS .j
1 ‘. o B S8mall high quality type (linear only). | '
AD M/P 50p| BC258  9p| NKT21128p 2N1813 2ep) BALLD - 8p | G00% 100l 100.5 'meg ohms P.LV. 1 AMP 2AMP 3 AMP 10 AMP |
AF114 14p| BC259  8p NKT21228p 2N1711 28p BAlM 14p T e 54 —n e L
AF115 14p| BC267 14p| NKT21428p 2N2004 40p| BAl4S 22p =) Fit, “" b 50  33p 53p £1:76p  22:20p
AF116 14p| BC288 15p| NKT217 55p| 2N2904A BAI54 14p |-=0 WA Dhs 100 36p 57 = |
AF117 14p| BC300 40p| NKT261 23p 44p BAX13 140 VEROBOARD 015 01 200 37 80p 2108p £2:3lp | TOGE 160
AF118 92p| BC301 32p NKT27120p| 2N2005 46p| BAX16 l4p Matrix  Matrix (400  40p 64p £215p £242 TO3 15p
AF124  27p) BC302 30p NKT27420p| 2N2924 18p| BAYI8 18p {94in x 3¢in 18p 26p 600  44p gép £2:42p 2275p
AF139 395 BC303 50p NKT27528p 2N2926 10p| BAY31 0p 24in x Sin 28p 28p 800 49p
AF239  4lp| BC304 40p NKT40371p|2N3053 26p| BY100 18p 3}in x 31in 28p 28p |
AL100 77p| BCY70 17p| NKT40583p 2N3054 $5p| BY126 16p 3fin x 8in 33p 32p e e o e e
AL102 66p| BCY71 37p| NKY603F | 9N3055 52p| BY127 18p 5in x 17in (plain) 94p |
AL103 55u( BCY72 17p 86p 2N3405 44p| pyx10 24p Vero Pins (bag of 36), 82p THYRISTORS
A8Y26 31p| BDI23 66p NKTE134 2N3663 57p OAS 19 Vero cutter, 50p; Pln insertion Tools (0-1 and N
A%\'g7 :gp gglgo 50p o ggu 2:3;02 op| o0 u; 015 matrix) at 6lp. PIV 50 100 200 300 400
AU103  98p 131 68p 674 26p| 2N3703  Bp
AU110£1-10| BD132 90p| NKT677G | 2N3704 6p| OAl0  2dp SLIDE SWITCH R L
AU o! BD135 42p 4p 2N3705 9p  OA47 9p | SPET 11p each. D.P.D.T. 13p each. 7 ApH — 98 101 184 -
BC107  9p| BDI36 50p NKT71332p 2N3706 99/ ga70  8p MINIATURE NEON LAMPS
BC108 8p| BDI141£187| NKT77327p 2N3707 8p OA73  1lp 240V or 110V 1=4 8p, 5 plus 4}p each — — —
BC109 6p| BD142 50pf OC19  55p 2N3708 9p 01 Pl s L 1AL 120
BC113 164p| BFi59 33p OC20 55p 2N3709 9p OA79 85 MINITRON DIGITAL RESISTORS 19
BC116 18p| BFi73 20p 023 33p| 2N3710 9p| OAS] 9 INDICATOR TYPE J015F
BC125 18p| BFI77 28p OC25  28p 2N3711 8P/ Q0A85 119 | Reads 0-9 and decimals 1 wact 3% carbon 1p each
BC126 25p/ BP178 29p OC28 33p| aN3794 17p| 990 8p Sh ¢ watt 10% carbon 1p each
BCI32 16p| BFI79 35p OC29 33p 2N3BI9 28p (') ¢ (Data Sheet on request) 1 wait 109, carbon 24p each |
BC134 16p| BF194 15p OC35  38p| 40361  50p P ONLY £1-50 Range 10 ohms to 4-7 meg.
BCI35 16p| BF195 17n OC36  38p| 40362 50p, OA95 89 |16 DIL Bocket 33p } wast m/o 2% 3p each
BC137 16p' BF244 7p) OC41 14p' 40636 50p' 0A200 1lp Driven by 7447 £1-05 | Range 10—~ 1 még ohms |
512 Everyday Electronics, September 1975
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Over 150
ways to

engineer a
better, future

A BETTER jop

7

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon. Mail
it to B.LE.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.LLE.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 vou? Without losing a
day's pay, vou could quietly turn vourself 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 [ received a letter from the Institution informing that my
application for Associate Membership had been approved, ™ can honestly
say that this has been the best value for money T have eve- abtained —a
view echoed by two colleagues who recently connnenced the course’.—
~Student DL Yorks,

“Completing vour course, meant going from a job 1 detested to a job
thaa I love, with unlimited prospeets”.— Student J.AQL Dublin,

My training with B.LIET. quicklv changed my earning capacity and,
in the next few vears, inereased  fourfold' —Student
C.C.P., Bucks,

AND QUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There’s no surer way of
getting ahead or of opening up new opportunities for vourself. It
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept. BEE20, Aldermaston Court, Reading RG7 4PF.

my earnings

ﬂ;é"v«zdro
Oligha BIE
SHcly Coupses 7%

Practical Radio & 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 careerf
better futu

ora
re.

}é— = m=CUT OUT THIS COUPONam s s s ey

Tick or state subject of interest.

[ Post to address below. I
MECHANICAL Man. Prod.—cont. _ Constructional-cont.
I A.M.S.E.(Mech.) 01 Quality Control [J Bullding
Bol.er Inspect. Salesmanship £ Building Drawing [
& Operation O Storekeeping O Build. Foreman [
I C &G Eng. Crafts ] Work Study 0O Carpentry&Join.
C &G Fabricat. O Works Civil & Municipal
glesell Eng. B Managzement O cEn%lneta'ing] DI
ng. Inspection onstructiona
Eng. Metallurgy (] DRAUGHTSMANSHIP "~ Engineering O
I Inst. Eng. & Tech. 0 A-M.LED. O Construction []I
inst. MotorInd. [ Design of Elec. Surveyors 0
Mainten. Eng. [ . Machmes O Institute
Mcchanical Eng. [ Die & PressTool Clerk of Works [
Sheet Metal Work [J _ Design O Council Eng. u]
l We.ding [ Electrical Geology ﬂ'
E)r:’ﬁ)ughtsman- a {{y%m},gc?ld @]
S nst. of Builde:
| ELECTRICAL & Gen. Draughts- Inst.Works&rs DI
ELECTRONIC manship 0 High S
I AMSE (Elec). D gjg& Tool Des. O Painuing & be.
C&C Elec. Insy, [ Teeh.Drawing O Public Hygiene O
C & G Elec, Tech. [J RADIO & TELE- fslfad Enxil"éer- a
Computer Elect. (] COMMUBICATIONS _ SiTucturalEng. [)
Elec. Maths O Colour TV g Surveying o
Elec, Science O €& G Radio/TV/ I
ElectronicEng. [0  Electronics O GENERAL
Electrical Eng. [0 C & G Trlecomm. Agricultural Eng. O
Install. & Wiring 0  Tech. 1 Council of Eng.
Meters Prac. Rad. Elec. Inst.
& Measuring (with kit) {0 Farm Science 0O
Instruments O Radio Amateurs General Educat. [
XAM. O Gen. Plastics a
l MANAGEMENT & Radio Servicing Pract. Maths a
PRIDUCTION : Repalirs [ Pract. Slide Rule
Auto. Control ~ [J Radio & TV Eng. [J Pure & Applied
Computer Prog. [J Trans.Course 0O _ Maths a
Electronic Data TV Main. & Serv. (O Refrigeration B
Processing  [1 AUTO & AERO e orrer
Estimating O Aero Eng. o TB ‘;.‘s R"s nrt;'e s O
Foremanship O AMIMI a] 9“0', mepo ,
Inst. Cost & Man AE.C Cert G Tlm'i:or“'g de :
Accountants I auto Engineer. [J University Ent [
Inst. Marketing O AutoRepair  [J niversity Ent. ]
Mznagement — [] c&G Auto.Eng. O
Metrication a Garage
%lotor Tkrargil(- Man. 8 a O
Lworkp AN MAA/IMI Dipl.
Numerical Cont. (0 Motor Venicie B G.C.E.
o%;:;;[;?gl [ Mecranics a]
[T U A
el 0 COMSTRUCHONL | 02 s
anning Eng. M.S.E. (Civil)
Production Eng. [J Architecture a LEVELS SUBJECTS
. ; . . Over 10,000
Coaching for many major exams, including
' C & G and assistance in CNC/HNC. group passes

POST TODAY FOR A
1 BETTER TOMORROW
ON

To B.LE.T., Dept. BEE2)

Aldermaston Court, Feading RG7 4PF

I NAME _ .
Block Capitals Please
ADDRESS

I OTHER SUBJECTS

Accredied b;/ C.A.C.C.. |
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

..AGE

Publishea approximately the third Friday of each month hy 1PC Magazines Ltd.. Fleetway House, Farringdon Street, London, F.C.4A 4\D. Printed in Englani by Index Printers Ltd..

Dunstable, Beda. Sole Agents for Australia and New Zealand _-Gordon & Gotch (A/3ia) Lta. South Africa —Central News
Ruationery and Office Supplies Ltd. Subscription Rate (including postage): For one year to any part of the workl £2
aamely that it shall not, without the written consent of the Publishers tirst given, be lent, resolid, hired out or ntherwise

Agency L

.: Rhodewa and Zambia— Kingstons Lul.: Ess* Africa—
wvervday Electronies 1« woll wubject to the following conditions,
wposed of iy way of Teade at more than the recommended selling

price shown on the cover, and that it shall not be lent, resold or hired out or othsrwise disposed of iz a rmutilated condition or 1n any snautherised cover by way 6f Trade, or affixed toor

as part of any publication or advertining, literary or.-nictorial matter whatsoeves,

;-

v S




BUILD

e TEXAN

¢ FREE TEAK CABINET

FEATURES. New slim design with 6 - IC's, IC

Sockets, 10 silicon transistors, 4 rectifiers, 2 zeners.

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, mono/stereo switch, Input selector; Mag. P.U
Radio Tuner, Aux. Can be altered for Mic., Tape, Tape-head, ete
(Parts list Ref. 20 on request)

Constructlonal detalls Ref. No. 21 30p

with com-
plete kits!

SPECIAL P&P 45p
KIT £28.50 COMPLETE WITH
PRICE Designer approved kits

YOUR COMPLETE AUDIO-ELECTRONIC STORES

More of everything at the right price. All your electronic requirements

within 200 yards — call and see for yourself.

20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER

{As featured in "'Practical Wireless*’
Moy to August 1972)

% SLIM

DESIGN WITH

FREE TEAK CABINET o :ILVER.TR.'M
distributed by Henrys! “;fve': 6"‘:“7‘.:" h‘;:;

LOW COST HI-FI SPEAKERS

E.M.I. STze 134" x 84", Large C
TYPE 150 6 wate, 3, 8 or |
ohms £2-20. Post 22p.
TYPE 150 TC Twin cone ver-
slon £2-75. Post 22p.
TYPE 450 10 watt with twin
tweeters and crossover. J, 8
or |5 ohms, £31-50. Post 25p.
TYPE 350 20 watt with tweeter
and erossover. B and 15 ohms.

- ) £7-50: Pose 28p.
POLISHED CABIN

eramic Magnet.
5

-8

ETS (50, ISOTC 450 £4-60. Post 30p.
ASSEMBLED N POLISHED CABINETS (8 ohms)

SERIES 6 (Assembled 150 T/C) per pair £16-50. Post 70p
SERIES 8 (Assembled 45G) par palr £18-95. Post 70p

ML-3 MW/LW
TUNER to BUILD

Uses Mullard Module. Slow
motion _tuning. Built in
battery. Ferrite aerial. Overall
size 7 x 24" x 3}”. TOTAL COST TO BUILD

£4-85, Post I5p. All parts sold separately. Leaflet No. 6

“BANDSPREAD' PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF{IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectlviey.
Also slow motion geared tuning, 600
mW push-pull output, fibre glass PYC
covered cabinet, car aerial. Attractive
appearance and performance.

TOTAL COST TO BUILD £7-98

TEST EQUIPMENT Just a selectiont

SE250B Pocket Pencil Signal tnjector £1-90
SE500  Pocket Pencit Signal Tracer £1-50

THLIID Robust 2K/Volt €4-55 with case £4-95
TEIS Grid Dip Meter 440 KHz-280 mHz £13-43
500 30 K[V Multimeter £9-25
With leather case £10-50
200H 20KV Multimeter £4-20. With case £4-95
AF105  50K/V Multimeter €8-50. With case £9-50
U434]  AC/DC Multimeter with transistor tester with steel
cate £10-50

TE20D RF Generator 120KHz-500MHz £16-50. Carr. 35p
TE22D Audio Generator 20Hz-200KHz £17-50. Carr. 3Sp
Cl-§ 3° Pulse Scope 10Hz-10mMHz £39-00. Carr. 50p
TE6S Valve Voltmeter 28 ranges £17-50. Carr. 40p

ALL NOMBREX MODELS IN STOCK
PA-Disco-Lighting ) é X
UK's Largest Range—Write ~
phone or call in, Details and 00 60 '
demonstrations on request.
DJI0OL 3 Channel sound to light unlt, 3IKW. £29-50
DJ40L 3 channel Mic (bullt-in) to light., 3kW. £38-75
DJ70S 70 watt Disco amp/mixer. £49-75

DISCOAMP 100 watt amp/mixer, £68-8S
DJI10SS 30 watt Disco amp/mixer, £32-25
Anti-Feedback Quality Mic., £11-50

DjS00 50 watt PA Amplifier £43-95
DJ700 70 watt £52-7S
DJ1030 100 wate £63.00

GROUP 300 150 watt rms “Group’* Valve Amplifier £86:00
FIBRE OPTICS LIGHTING. — MICS. EFFECTS. PROJECTORS.
SPOTS. DIMMERS — STANDS. MIXERS. SPEAKERS.
Everything for PA — Disco — Lighting.

FREE Stock List Ref. No. I8

® PORTABLE DISCOS — DETAILS ON REQUEST

@® CREDIT TERMS FOR CALLERS

p.p. 32p. (Battery 22p).

CATALOGUE

Fully deuiled_ and

illus-

L] trated covering every
aspect of Eleceronics—
lus data, circuits  and

RADIO LTD.

information. 10,000 Stock
lines at Special Low Prices
and Fully Guaranteed.

Post
PRICE Pald
{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 catalogue by post only.

BUILD THIS VHF FM TUNER
S TRANSISTORS 300 kcfs
WIDTH, PRINTED CIRCUIT, KHIGH
FIDELITY REPRODUCTION. MONO
AND STEREO

A popular VHF FM Tuner for quality
and reception of mono and sterco.
There is no doubt about it—VHF FM
gives the REAL sound. All parts sold
separately. Free Leaflet No. 3 & 7.
TOTAL £6-97, p.p. 20p. Mk. | Decoder Kit £5-97.

Buile IC Decoder £6-50. Tuning meter unit £1-75.

Mains unit for Tuner and/or Decoder P$S6/12 £3-25, Post 20p

SINCLAIR PROJECT 60 MODULES

—SAVE POUNDS! e NN
230 €357; Z50 (437 | == o
STEREO 60 PZS £3-97 E 3 ;0 3
£7-97; PZ8 (477 o - N
.37 PACKAGE DEALS
PZ6 (637; Post 25p
Transformer for PZ8 £2.95 2xZ30, Stereo 60, PZS £15-95

Active Filter Unit £4-45
Stereo FM Tuner £16-95

2%Z30, Stereo 60, PZ6 £18-00
2xZ50, Stereo 60, PZS £20-25

All other mail and callers
t2 303" see below.

1C12 £1-89; Qté's £1S pr.
Post etc. 20p per item

Transformer for PZ8 £2-95
PROJECT 605 KIT £19-95

which must be added to all orders
carr/packing. (Note: Catalogue is

VAT subject to VAT).

Ail prices are exclusive of. 10% VAT

See earlier page of this magazine for
transistors, 1.C.’s and Semi Conductor
prices—latest list Ref. no. 36 on request.
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303 Special offers and bargains store
Allmaifto 303 Edgware Road:London W2.18W

>
4

e N0
404-406 Electronig Components and Equipmént 01-402 8381
364-356 High Fillelity and Tape Equipmant 01-402 5854/4736
309 PA-Discd-Lighting High Power Sound 01-7236963

ELECTRONIC KITS
Henry's introduce new huge
range of audio and electronic
kits now in stock, everyihing
supplied, tremendous value,
Detailed list Ref. No. 14 on
request.

IC RECEIVER
ZNA4l4  Radio integrated
circuit as featured in Practical
Wireless, January 1973,
Article Reprint Ref. No. 19
10p. Price €1-20.

—

BATTERY YTAPE DECK

Garrard 9 volt Tape Deck
with heads, etc. As previously
advertised. Limited quantity.
£9-50, post 30p.

TLEARN A LANGUAGE
Recorded Cassettes with step

by step phrase books.
French, German, Spanish
fealian. €136 per course.

£5-00 per set of four.

DISCO SPOTBANK
3 channel Disco Spotbank
for use with any psychedelic
lighting display.
£12-75, p. & p. 3I5p.

HI-FI EQUIPMENT
Warehouse prices with
BIG DISCOUNTS plus
demonstrations (for call-
ers) and GUARANTEES.
FREE—24 page detailed
brochure (Ref. No. 17).

ou can seo the savings?!

HIGH QUALITY

CASSETTES
The best UK low noise tapen
but at a special price.

‘Living Sound" cassettes meet
the highest internationat
standard (IEC 94A). Fantastic
price savings.

3 $ | 10

for | for | for
. | ik e
Cé60 1-001-80/2-80
c90 11-33/2-5714-20
ci20 1-62'3-15'5-00

Full _guarantee. Post paid
Madeby EMIespecially for
Henry's.

ULTRASONIC
TRANSDUCERS
Operate at 40kc/s up to 100
yds. Ideal remote switching
andsignalling. Complete with
data and new I.C. clrcults.
£5:90 per pair. Post 10p.

MARRIOT TAPE MEADS

4 TRACK MONO or

2 TRACK STEREO

‘17° High Impedance  £2-00
‘19’ Med. Impedance (2-00
‘36° Med..Low Imp. £3-50

Erase Heads for above
‘63" 2 track mono—~

T5p

Hi Imp. £1-73
‘43’ Erase Head for above 75p
7 SEG & NIXIE TUBES

{Post 1Sp per | to 6)
XN3, XNI3, GN6 0-9 side
view with data, 85p,

GNP-7, GNP-8 0-9 1ide view
with decimal points and data,

p.
30ISF 7 seg £2 each. £7 per
4 with data.
12 and 24 hour clock circuits
Ref, No. 3! I5p.

Miniature Amplifier

S transistor, 300mW o/p.
Fitted volume and sensitivi
control, 9 volt operated!
£1-75 each P/P 15p.

“Quality Slidar Controls

60mnm stroke singles and
ganged. Complete with knobs.
5K, 10K, 25K, 100K, 250K,

500X, | meg, Log and Lin. 40
each, 0K, 25X, 50K, 100K,
250K, Log and Lin ganged.
&60p each.

6days a week
{309 closed -
Thursday)

All stores open

allday Saturday

Open:- 9am6pm

L |





