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EVERYTHING BRAND NEW AND TO EXACT
SPECIFICATION e NO SURPLUS 60ODS

AMPLIFIER KITS
P.W. DOUBLE 12

Complete stereo kit including cabinet, but less panel and other
metalwork. £23 net. Available in separate packages as follows:
Main amplifier kit £3.19.6 per channel, net. Accessories 19/-
mono, 36/- stereo.

Pre-amplifier kit £1.7.0 per channel, net. Accessories 13/6 mono,
27/3 stereo.

Tone control kit 19/- per channel, net. Accessories 8/9 mono,
22/6 stereo.

Power supply kit £4.10.0 mono or stereo, net.

Cabinet kit £2.12.6 net. Metalwork available separately from
other sources, details on request.

30 WATT (designed by Dr. A. R. Bailey). Published May 1968
W.W., modified November 1968 W.W.

Full kit for main amplifier £9.9.6 (less power supply). Transistors
only for main amplifier £7.9.6. PC board supplied free with above
kit. Heat sinks for output transistors 8/6 extra.

Power supply kit, unregulated, November 1969 circuit £4.14.0.
Regulated version, 60V 1-6A or 0-8A, current limiting, re-entrant
characteristic: does not need re-set button £8.10.0. Transformer
only: 0-25-45-50V 2A 58/-.

8 x 8 watt Stereo only. Peak Sound SA 8 x 8 kit. Sensitivity
50mV into 1MQ, output into 5Q. Complete with cabinet and power
supply. Kit complete £16.10.0 net. Built and tested £21 net.

BARGAINS IN BRAND NEW
ELECTRONIC COMPONENTS

Ultra low-noise resistors (under 0-1uV/V) Electrosil TR5:
Metal oxide, 2% tolerance, range 10Q to 1MQ. All values in E24
series available. W rating. 1-24 10d. each; 25-99 9d. each; 100
up 8d. each. (Ohmic values may be mixed to obtain quantity price.)
Potentiometers, carbon track, long plastic spindles: Single gang
linear 220Q to 2-ZMQ 2/6 each; log 4-7KQ to 2-:2MQ 2/6 each.
Dual gang stereo-matched lin or log 10K to 1MQ 8/6 each.
Stereo balance log/anti-log 10K, 47K, 1MQ only, 8/6 each.
All types available with 1A D.P. switch 2/3 extra.

TRANSISTORS, etc.

2N696 56 | 2N3704 3/9 | BCtO7 3/6 | BFYS51 43
2N697 6'- | 2N3705 35 | BClO8 3/- | MCl40 6/3
2N706 35 ' 2N3707 4/- | BC109 3/6 | MdJ4so 21/-
2N1302 4i- | 2N3794 2/11 | BCI25 12/~ | Mdast 21/-
2N1303 4= | 2N4286 2111 | BC126 12/- | Md4gt 31/-
2N1303 4~ 1 ana2sy 211 | BC1ag 33 | MPF103  11/6
e 1;’,; | 2N4291 2/11 | BCi49 4/3 | MPFI05  1/6
1 cheapest FET: BC169 2/3 QA47 1/9
2N2926yellow 1/9 2N5163 5/-}
2N2926green 23 BC183L 2/- | QA% 13
2N3053 53 | 40361 12/6 | BC184L 23 | 0A9 1/3
2N3054 156 , 40362 16/9 BD124 16/ 0OA202 2/-
2N3055 166 ;| AD149 17/6 | BFX8S 8/3 | P346A 5/9
2N3702 36 | AD161 14/~ | BFX88 79 | TPMD
2N3703 33 | AD162} pr. | BFYs0 4/9 | (=ORP12) §6/-

Large capacitors, high ripple current types. 2000uF 25V 7/—;
2000uF 50V 9/3; 5000uF 25V 10/3; 5000uF 50V 17/6. S-DeC
30/6; 2-DeC DeCstore 69/6; 4-DeC 119/6.

@® DISCOUNTS (on all but net items): 10% for tota/ order value
of £3 or over. 16% for tota/ order value of £10 or over.

® POSTAGE and packing: on orders up to £1 add 1/—. Over £1
post free in U.K. Overseas orders welcomed: carriage charged at
cost.

® CATALOGUE gives further details of abeve products and much
information on semiconductor characteristics etc. 1/6 post free.

ELECTROVALUE

(Dept. P.E.12)

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM,
SURREY. Tel/: Egham 5533




10 WATT MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinciair IC-10 is the world’s first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by a hundredth of an
inch thick, has an output 5 watts R.M.S. (10 watts peak). It contains
13 transistors (including two power types), 2 diodes, 1 zenor diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chip is encapsulated in a solid plastic package which
holds the metal heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier, it
also has considerable performance advantages. The most important
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.

The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition ofthe usual tone and volume controls and a battery or mains
power supply. However, itis so designed thatit may be used simply
in many other applications including car radios, electronic organs
servo amplifiers (itis d.c. coupled throughout) etc. The photographic
masks required for producing monalithic 1.Cs are expensive but once
made, the circuits can be produced with complete uniformity and at
very low cost. It also enables us to give a 5 year guarantee on each
1C-10 knowing that every unit will work as perfectly as the original
and do so for a lifetime.

Sirnci=ir-

B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous,
Frequency response 6 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 156 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 % 0.4 X 0.2 inches.
Sensitivity S5mV.
Input impedance Adjustable externally up to

2.5 M ohms.
B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is
used with closely controlled quiescent current which is
independent of temperature. Generous negative feed-
back is used round both sections and the amplifier is
completely free from crossover distortion at all supply
voltages, making battery operation eminently satis-
factory.

B APPLICATIONS

Each IC-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large.number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or L.F. amplifier without
any additional transistors.

SINCLAIR

with IC.10

manual and

5 year guar- 6
| ] antee

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731
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For four years, the Sinclair Z.12 dominated the constructor world, being the best
selling unit of its kind this side of the Atlantic. Excellent as it was, the new Sinclair Z.30
is still better. Half the size of the Z.12, it has more than twice the power, very much
greater gain and a level of distortion 50 times lower. This incredible figute results from
using over 60dB of negative feed back with a constant current load to the driver stage
obtained by incorporating a two transistor circuit in place of the more usual boot-
strapping. 9 silicon epitaxial planar transistors are used to provide enormous power;
up to 20 watts RMS sine wave (40 watts peak). The circuitry of this marvellous
amplifier allows it to be operated from any voltage from 8 to 35 to perfection. At all
output levels, distortion is only 0.02%. This puts true laboratory standards into the hands
of every user of a Z.30. Two Z.30s and a new Stereo Sixty will make a stereo assembly
of such perfection that it could not be bettered in its class no matter how much you
spent. But the Z.30 has an enormous variety of applications, particularly where quality,
precision and reliability are essential. It can also be used entirely on its own as an
amplifier for an efficient economy record player.

APPLICATIONS ;

Hi-fi amplifier; car radio amplifier; record player amplifier fed directly from pick-up; inter-
com; electronic music and instruments; P.A.; laboratory work, etc. Full detaiis for these
and many other applications are given in the manual supplied with the Z.30.
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10 watts 50w

THE WORLD’S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

SPECIFICATIONS

Power output—15 watts R.M.S. into 8 ohms
using a 35V supply: 20 watts R.M.S. into
3 ohms using a 30V supply.

OQutput-—-Class AB.
Frequency response—30 to 300,000 Hz -
1dB.

Distortion—0-02%; total harmonic distortion
at full output into 8 ohms and at all lower
output levels.

Signal-to-noise ratio—better than 70dB
unweighted.

Input sensitivity—250mV into 100kQ.
Damping factor—:- 500.

Loud
Power requirements—From 8 to .35V d.c.
(The Z.30 will operate ideally from batteries
if required.)

Size—34x 2} x 4 inches.

pr

M .
er imp

3 to 15 ohms.

Built, tested and
guaranteed, with circuits
and instructions manual

89/6

SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE Tel: 0223 62731



STEREO SIXTY

E-AMP 8 TONE CONTROL UNIT

This attractive and completely new unit is intended foi use with two new
Z.30 amplifiers to provide the finest possible standards of stereo reproduc-
tion. Four press buttons and four rotary controls are used to provide on-off,
three input selectors and Volume, Bass cut/boost, Treble cut/boost and
Stereo balance. The on-off button also switches the power amplifiers. The
front panel in brushed aluminium is flush mounted to the cabinet front, it
being necessary only to drill holes to accommodate the controls. Rear
adjustable brackets hoid the chassis tight to the cabinet. The very latest
ganged rotary controls are used to afford compactness and extra long
working life free from noise.

The Stereo~-60 may also be used with 2 IC-10’s or any other high perform-
ance amplifiers.

SPECIFICATIONS

i -
N /[
AN /
N\ 4
S
7 1T N\
7 AN
/ N\
/ AN
7 \
. WOMa Thite 10Kz

Curves to show bass and treble cut
and hoost

Ready built, tested and
guaranteed with
instructions

£9.19.6

@®Input sensitivities—Radio—up to
3mV Magnetic Pickup—3mV: correct
to R.LLA.A. curve 4 1dB; 20 to 25,000
Hz. Ceramic Pickup—up to 3mV:
Auxiliary—up to 3mV.

@O0utput—1 volt.

@Signal-to-noise ratio—better than
70dB.

@®Channel matching—within 1dB.
@®Tone Controls—TREBLE --15 to
—15dB at 10 KHz: BASS 15 to
—15dB at 100 Hz.

@®Power consumption SmA.

@Front panel—brushed aluminium
with black knobs and controls.
@Size 84>:14x 4 inches.

PZ.5 POWER SUPPLY UNIT

"A new heavy duty mains power supply unit designed specially to drive

two Z.30s and a Stereo Sixty. New compact design.
For AC Mains, 200-240V/50Hz. £4_19_6

USE THIS COUPON FOR Z.30, STEREO 60 AND P.Z.5.
Q.16 LOUDSPEAKER AND MICROMATIC ON NEXT PAGE

l To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE
Please send
I ANAME ... SO — i l

.Y ADDRESS.. 158 |

. s |
For which | enclose cash/cheque
money order

PE.1269I
P BN SN SRS S SN SR SN SR S SR SR
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SINCLAIR

0.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new
Q.16 which gives an exciting new opportunity for
you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic
system in which materials, processing and styling
are used in such aradical and successful departure
from conventional design, the new Q.16 presents
an entirely new appearance with its attractive teak
surround and all-over special cellular foam front
chosen as much for its appearance as for its
ability to pass all audio frequencies without loss.
The Q.16 is compact and slim. Its new styling
makes it eminently suitable for shelf mounting,
but it is no less versatile than its famous pre-
decessor. Listen to a pair of Q.16s in stereo and
marvel at the standards of quality and clarity they
give.

Specifications

Complete kit incl. earpiece, case,
Size: solder and instructions in fitted

49/6

Plus 11d. P.T. surcharge

59/6

PG " X5" (46 X33 X 3mm). pack.
Weight incl. batteries:

| oz. (28:35gm) approx.

Tuning:

Medium wave band with bandspread at
higher frequency end.

Ready buit, tested ond guaran-
teed, with earpiece.

Earpiece.

Eagneuc type. Plus 1/1d. P.T. surcharge
ase:

Black plastic with anodized aluminium front Mallory Mercury Cell RM675 (2 required)

panel, spun aluminium dial. ach 2/9d.

USE THIS COUPON FOR MiCROMATIC AND Q.16 ORDERS

——_——._&..-._._._—.—_-—_.—-——.—..—

i To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, I
CAMBRIDGE
" Please send l

| I
| For which | enclose cash/cheque] | --------r---smmommeemmmmmmmmniaoen [
l_l'noney,order. PE 126?_1
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The Q.16 will handle loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to
the amplifier output.
extends from 60 to 16,000 Hz. with exceptional
smoothness. A specially designed driver
system is used in a sealed and contoured
pressure chamber to ensure good transient
response at all frequencies. Size: 93" square
x 43" deep from front to back.

SINCLAIR MICROMATIC

Frequency response

£8.19.6

POST FREE

The world's most success-
ful miniature radio

Considerably smaller than an ordinary box of
matches, this is a multi-stage A.M. receiver
meticulously designed to provide remarkable
standards of selectivity, power and quality.
Powerful A.G.C. is incorporated to counteract
fading from distant stations; bandspread at higher
frequencies makes reception of Radio 1 easy at all
times. Vernier type tuning plus the directional
properties of the self-contained special ferrite
rod aerial makes station separaticn much easier
than with many larger sets. The plug-in magnetic
earpiece which matches exactly with the output
provides wonderful standards of reproduction.
Everything including the batteries is contained
within the attractively designed case. Whether you
build your Micromatic or buy it ready built and
tested, you will find it as easy to take with you as
your wristwatch, and dependable under the
severest listening conditions.

SINCLAIR GENERAL GUARANTEE
Should you not be compietely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, inciuding

cost of return postage, at once and without question. Full
service facilities are available to all Sinclair customers.

[— g -

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD
CAMBRIDGE Tel. 0223 52731



A LONG GOOL LIFE

for your valuable componenté with the
S.D.C. DeC range of SOLDERLESS breadboards

S-DeC Available as single packs with accessories and
control panel @ 29/6d or the DeCSTOR doubie
pack containing 2 S-DeCs, a'ccessories, control
panel, all in a plastic storage container. Only 67/6d.
A 4 DeC pack is available, only 117/6d.

T-DeC Now available to the amateur. 208 connection points.
38 independent junctions. Accommodates I.Cs using
standard carriers. Three times the capability for only
twice the price! Unit pack with control panel 50/-d.

p.Dec Primarily for use with integrated circuits; further
details on request. Please send me: I
T-DeCs, S-DeCs and Accessories are all obtainable I ......................... T-DeC Pack ............S-DeC Single Pack
DeCSTOR Pack ......c.....4-DeC Pack

from leading suppliers throughout the U.K. l Tick here if you require further details of the p-DeC

In case of difficulty complete the coupon and ! enclose PO/Cheque/Money Order value £ | [ d.
Money refunded if not satisfied.

mail without delay. Post to:

- Name.....
$.D.C. Electronics (Sales) Ltd., I
34, Arkwright, Astmoor Industrial Estate, AdAress. . ...

Runcorn, Cheshire. Tel: Runcorn 5041 T RN S S P A R S E— E—

Kinver for Integrated Gircuits

L

LINEAR
INTEGRATED

CIRCUITS

FOR ALL YOUR

REQUIREMENTS
Plessey Type SL403A 3 Watt Audio Amplifier ............ccoiieiniin 49/6 .
G.E. Typ:';,«no Low Level Amplifier . s~ B n 2 GUMBINED TURNTABLE A n
G.E. Type PA234 | Watt Audio Amplifie 23/- e
GF T/oc PAZEE 5 Ware Audio Ampiihe i

LE. e att Audio Amplifie -

RCA Type CA3000 D.C. Amplifier ... s4/5 PIGK-UP ASSEMBLY OUAUTY
RCA Type CA301| Wide Band Amplifier ........ 20/~ I L
RCA Type CA3020 + Wart Wide Band Amplifie 32/~
RCA Type CA3028A Differential/Cascode Amp (12 . 20/~ PERFURM ANGE A'I' A REA“S"G PR'GE
RCA Type CA3029 Operational Amplifier..... 55/2
RCA Type CA3035 Ultra High Gain Ampli 30/-
Mullard Type 263 A.F. Amplifier ..... 15/9

a1/s Featuring:
13/5 v Belt drive turntable
116 with S.A.U. 2 arm
operated by
hydraulic lift
and with )
lowering device.

Mullard Type TAA3I0 Record/Playback Pre-Amplifier .
Mullard Type TAA320 MOS L.F. Amp

G.E. Type 2N5306 Darlington Pair ...
G.E. Type DI3TI Programmable Uniju

Add 1/- each to the above i.c.s. for data sheets if required. Data sheets
may be purchased separately at 1/6 each post free.

Value £1 or multiples of £1. The ideal gift for the
KINVER amateur radio and electronics enthusiasts.

GIFT
FREE catalogue, value 2/- with every gift token * 33% and 45 r.p.m.
TOKENS purchased. 1 . ),
v Virtually silent.
PROFESSIONAL COMPONENTS AT REALISTIC PRICES! I R .
Send NOW for our COMPONENTS CATALOGUE, at anly 2/- post free. * Ant! vibliationspiltes:
This catalogue is p.ack‘e'd with mfgrmatmn on a'hgsﬂof up-to-the-minute * Available as chassis only
comp by ers. are International L
; c ‘;‘ Prod Resi s, Capacitors, Veroboard, Plugs and Sockets, or on teak plmth.
witches, etc. . .
Please note that all goods supplied by us are brand new and guaranteed Prices and full details from:
to fully conform to the f: ers’ published ificati

DISCOUNTS: Order value of £5—IO‘}Z: Order value over £10-15%.
Cash with order please. Post and packing 1/6 per order.

A. R. SUGDEN & Co. (Engineers) Ltd.

MELEGTRONIOS Lo
STONE LANL KINVER Market Street, Brighouse, HD6 1DX, Yorkshire. Tel. 2142
' =— - FE=F ]
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LASKY’S EXCLUSIVE
7K METER KITS

These two meter kits by TMK offer the unique opportunity of building a really first-clags
precigion multimeter at a worthwhile saving in cost. The cabinets are supplied with the
meter scale and 1t in i ; the Model 200 also has the range selector
in position. The highest quality in components and 1°, tolerance resistors are used
th h Bot! er ional standarda of accuracy. Supplied complete with full
constructional, circnit and operating instructions.

MODEL 200 Futoe blcammencn:

Features 24 measurement
ranges with mirror scale.

Large 3 < 2in meter. Full scale accuracy: DCV and current:
3:2%, ACV: 139, resistance - 3%. Special 0-6V DC range
for transistor circuit measurements.

SPECIFICATION

@® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6—
6-60-600mA. @ Resistance:  0-10K-100K-IM-10M/ohms
{68-580-5-8K-58K at mid-scale). @ Capacitance: 0-002-0-2uf
{AC 6V range). @ Decibels —20 to +63dB. @ Output: 0-95uf
blocking capacitor. Uses two 1-5V (U.7 type) batteries. Black
baklelite cabinet— Size 5} °. 3% 1§in. Complete with test
leadls.

| LASKY'S PRICE 85/ rou3
MODEL 5025 S0 00Labaiment ainges

Uses an entirely new range selection mechanism which pernita the use of a really Jarge
nieter in & more compact cabinet. The range selected is clearly indicated on the actual
meter face. High speed rotary range selection knob: also features polarity reversal
switch, shielded meter movement with overload protection circuit; Special uA and mA
mensurement ranges. i

SPECIFICATION DCV: 0-0-25
1,000V at 25K/OPV. 0-0
125-500V at S0K/OPV. AC
250-1,000V at 2-5K/OPV. 3

500V at 5K/OPV. DCuA: 0-25uA at 125mA:
0-50uA at 250mA, DCmA: 0-2-5-25-250mA
at 128mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10M/ohms. Output: Capacitor
(0-1uF, 400Vw) in series with ACV ranges.
Decibels: —20 to +81-5db. Operates on two
1-5V  batts. Black bakelite cabinet, size
5% < 61 < 2%in, Complete with test leads.

LASKY’S PRICE R
£10.10.0 AND TESTED H s Dy BuLT

Post 5/-

SL.55

4-speed autochanger
with stereo cartridge

price - £11.19.6

Post 5/-

AUTOCHANGERS SINGLE PLAYERS .
1028 less cartridge 26 9 6 AP?5 with AD76K magnetic
cartridge 221

1025 with GCM21 mono cart-
ridge {(Stereo Compat) .. £6 19 6

2085TC with OTA stereo

.. .. . 00
AP?S less cartridge .. .. 21810 o0
8P.25 Mk.II less cartridge .. 21119 6
SRP22 Mains model less cart-

diamond cartridge . . .- 17 6 ridge .- .- .. 261210
. 1 less
SLO5B less cartridge . . . 2186 5 0 sncﬁgri(% Qe\:)' mmik: es?_ 8715 8
ATE0 Mk. II less cartridge .. £18 5 0 TRANSCRIPTION DECK 401 £28 10 0
8L75 less cartridge . 82810 O GARRARD BASES:
8LO5 less cartridge . 835 0 0 WBL £3, 6. 11; WB4 Mk. 1T £5.8.11;
. WBS £5.8. 11.

A70 Mk. IT less cariridge .. £18 19 6

CLEARVIEW PERSPEX COVERS:
B.S.R.UA-47 lesscartridge .. 25 9 6 SPCl1 £3.5.0 8PC4 Mk. 1Y £4. 6. 6.
Postage on all above 3/- extra
_----——-—--—_—_—-ﬂ
GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL I
18 colour pages in lurge 16 X 11in. format packed with 1,000 of items from our
vagt stocks. Hi-Fi, Radio, Electronics, Test equipment, Components, ete., etc, I
Send 1/- for post only and inclusion on our regular mailing list. (5/- overseas)
_--_—————____—-_

EXPERIMENTAL AND
EDUCATIONAL CIRCUIT SYSTEM

The DENSHI BOARD system
enables the young experimenter
and electronics hobbyist to produce
a wide range of transistor circnits
of  increasing  sophistication—
without soldering or the use of any
tools at all! Basically the system
comprises i slotted circuit bhoard
into which plug-in components and
bridge pieces are set to produce up
o 30 different circujts. The coni-
ponents are encapsulated in trans-
parent plastic blocks bearing the
appropriate circuit symbol and
value thus enabling even the é

complete novice to visually, grasp

the fundanmentals of circuitry after THESE ARE ]UST A FEW OF THE
only a  few moments study. CIRCUITS YOUCAN BUILD IN MINUTES:
DENSHI BOARD KIT8 comes VARIOUS RADIO RECEIVERS, AMPLI-
complete with an 80 page manusl FIERS, MORSE CODE PRACTICE
of circuits aud data. Manuals are DEVICE, CONTINUITY TESTER,
available separate at *4/6 post 864. SIGNAL INJECTOR, SIGNAL TRACER,
*Refundable if you purchase kit. WIRELESS MICROPHONE, ETC,, ETC.

DENSHI BOARD KIT SR-1A comprises:

Base board: tuner block; 4 resistors; choke coil; transformier; 284 transistor for RF;
2 diodes; 3 capacitors; battery block; moise key; antenna lead; cryst;\!.earphone;
virious bridge and connecting pieces This kit permits the building of 18 basic circuits.

LASKY’S PRICE £4.19.6 rox3s |

DENSHI KIT SR-2A as SR-1A with these additional parts:
25B transistor for AF; 2 resistors; 1 capacitor; crystal mierophone; test p.robes;
electrode; ndditional connecting pieces; 9Vbattery. This kit permits the building of 80 ciccuits

| LASKY'S PRICE £7.2.6 rouse |

SPECIAL HI-FI OFFER
AD-86K seo

MAGNETIC CARTRIDGE

The famous AUDIO DEVELOPMENT AD-86K high
compliance stereo magnetie cartridge now at our ““all time
low'" special price offers you the opportunity of obtaining
magnetic pickup quality fer your hi-fi at a price you can
afford, Brief Spec : Diantoud L.P. stylus Compliance
16 < 10 %cm/dyne. Frequency response 20-20KHz.
Channel separation 23dB. Output 5mV. Tracking
pressure 3gm 4: 0-5gm. Standard lin mounting. (Re-
placement stylus available.) Don’t miss this great chance,
List Price £6.2.6.

SPECIAL PRICE

Replacement diamond stylus EN30S 39/6.

COMMUNICATION
RECEIVER

A short wave receiver, exclusive
to Lasky's, at a real economy
price. Four valve line up using
one each 6BEG, 6BA6, 6AV6 and
6ARS valves, gives highly sensi-
tive reception and powerful
gain.  Switch  selected SW
frequency range cover: 15 to
30Mc/s in three separate band-
spread ranges and full AM
medium waveband cover in one
range 530-1,600Kc/s. Reduction
drive tuning with hair line eursor.
Cuntrols iuclude volume onjofi BFO, Band selector. Power on indicator lamp. External
uantenna connections and mains fuse at rear. Internal speaker plus standard Smm jack
socket for phones on front. For 220/240V a.c. mains operation. Strong metal cabinet
finished in grey crackle with anodised sitver front panel. Rize 9} 53 5lin. Complete
with maing lead and full instructions.

oS £13.130

PRICE
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6 TRANSISTOR TWO WAVEBAND RADIO
RECEIVER FROM RUSSIA

THE
Astrad
ORION

Micke to the highest Russian spices
.\ge standard—this lenmrk'\blc micro-
size set measures only 111/, iy,

3fyein. yeb it contains 6 transistors
and other components combined in
'

2 SPEAKER TWO WAY BOOK-
SHELF SPEAKER SYSTEM

Another high quality sub-miniature book-
shelf system from Foster. The '‘Criterion’’
MX 11 is a sealed infinite baffle type enclosure
using &lin bass/mid-range woofer with
rolled cloth edge and a 2}in HF cone type
tweeter. The compaet eabinet is constructed
{in laminate with handsome oiled walput
veneer finish and black woven acoustic gauze
front panel with satin chrome edge ingert.
SPEC: Freguency range 90-20,000Hz.
Power handling 10 watts. Impedance 8 ohms.
HF erossover. Screw tag connectionz at
rear. 8ize 121 < 7} ¢ 61in. The perfor-
mance of the “‘Criterion’* is superior to many
larger and more expensive wnits and at

Lasky's exclusive price offers ubsolutely un- photo etched circuit, only 3
beatable value. r - Post |---7/6 tuning capacitor, ferrite Tod acvial, battery, nase banh selection switeh ete.  Output to a
2- '|2/6 high impedance crystal ear mecc. gx\ ing '\mple volume (automatically adjusted) and clear

tone. Brief tech. spec.: Waveband coverage- Medium wave 525 to 160 ke/r, Long wave

LASKY'S , or , 150 ke/s to 408 kels:  Sensitivity: 35MV ma. Selectiviiy — 1048 (at 30 ke/s de-tuning).
- Power soutee: 1 14V Mercury battery.
PR’CE [ ] 2 fol’ [ ] The Orion is supplied fully built and tested complete with battery, left and right fitting

earphone supports and attractive black and ivory pl'lstu. prcsenmtmn/c'\rrnn" case
(matching the Orion). Never miss your favourite music, sport, news--the Orion js an
ideal gift for all, providing a constant source of enjoyment without disturbing others.

TTC MODEL C-1000 <
Poat 2/6
A really tiny 1,000 O.P.V, pocket multi-tester with *‘big"* meter = B LASKY s I
performance. Precismn jewel meter movement. Hand calibrated : ¥ P R ' c E re chll:ﬂlﬂe

to 2- 3% accuracy on full scale of DC ranges, 49 on AC ranges. 2lin battery 3/6

square meter. SPECIFICATIONS AC/V ranges: 0-10, 50, 250
100V at 1K/O.P.V. DC currents: 0-1-100mA. Resistance: 0-150K/ *NQTE: The Bam:y we snpply WIth the Orion is 2 rechargeable type. Charger units are
u to he battery from AC Mains 220/240V supply.

ohms (3,000 ohms centre sca Decibels: —10 to +22dB.
PRICE |9/6 extra. Post free with radio—otherwise 2/-

Oper'lte\l on one penight cell. Two colour buff/green case—-size only
3} < 2} : lin. Click stop range selection switch. Ohms zero
" - MIDLAND Model 10-502 VHF
LASKY'S PRICE 39/6 r: | | AIRCRAFT BAND CONVERTER 4

adjustment. Complete with test leads, battery and instructions
An entirely new item for the radio enthusiast bringing instant
TTG MODEL C-1051

with cireuit data.

reception of the ground-to-air, air-w‘ground waveband., For use

with any standard AM or FM radio covering 536 to 1605Kec/s, 88
. o % H B to 108Mc/s respectively—with no electrical conversion or connec-
ég{?go‘ugil‘i)‘ '.u‘"."‘ke:h mnltlimcte'r :‘ ith mirroc tion required. The Madel 10-502 self powered by one 9V (PP3
Exce ilomlll t Ia L2 C"'"at prof ?’“ gon C""?“' type) battery is merely placed close to the receiving set and then
D-‘Ars nval y arge e:'s’ e ‘l) read -o‘l]"elt" w ih tuned over 110 to 135M¢/s which covers the whole aircraft com-
Singl e" »:)‘s't' mo.\l_er‘\(le.n a Aad o‘:‘r 'l” :f‘ st:!.les. munications band. Volunie and reception effectiveness is adjusted
iur Ea“ lrall ive ¢l (l)ch -in, rmesef] s: ection switch by moving both sets to the most favourable position and balane-
spec. A. Cl ge‘s(.)ng n:)sdz;{’os‘;to ’l‘ffo{’)'{f""c 11‘3;‘!%‘/ ing the vol. controls of each accordingly. The Model 10-502 has i
ohms/V. D.C. volts: 0-3-15-150-300-1-0KV" at smartly designed black plastic cabinet with brushed mel'\l front
20K/ohms/V. Resistance: 0-60K-6megs. D.C.
current: 0-601.A-300mA. Decibels: —26dB to

p.mel and 18in. chrome telescopic antenna, size only
+17dB. Hand calibration gives extremely high

3in. (inc. knobs). Complete with battery and full mstrucuons
standard of accuracy on all ranges, Lses one 1!V penlight battery. Strong unput ’
resistant plastic cabinet—size only 41 3% ¢ 1}in. Two colour buff/grecn finish. LASKY s PR'CE 79 6 Post Free
(.ompletc with test leads and battery Orlginll Hlt price 5gus,

| LASKY'S PRICE 75|-  rocns

NEW INTERNATIONAL TAPE
I Famous aMERican MapE BranD TapE at RECORD Low Prices |

3in Message tape, 150ft . .... .. 2 6 5iin Standard play, 850ft PVC .. 11 6
TMK PL-436 B domec bt 3R HRemem e 88
in Message tape, . 5{in Triplc play, * ylar ..
20,000 O.P.V. Multitester for the amateur or profes- I 3¢in Triple play, 6001t My - 100 7in Standard play, 1,201t Ace- I
sjonal, Features mirror scale and wood grain finish f!" Triple play, 900ft Mylar 17 6 e
{ront pancl. Spee.: D.C.JV ranges: 0-6, 3, 12, 30, 120, 5in  Double play. 1,200t M. 15 0 7in standacd play, 3,200ft Mylar 12 6
600V at 20K /0.P.V. A.C./V ranges: 3, 30, 120, 600V at sin Long play, 9001t Acetate ... 10 0 7jyy Tong play, 1,800ft Mylar ... 19 8 I
SK/O.P.V D.C. current: 50uA, (-6, 60, 600mA. Sin Standard play, 6001t PYC .. 8 8 o) 1y nias 2,400 Mylar | 25 0
Resistance: 10K, 100K, 1M and 10M ohms end scalc I 5in Triple play, 1,801t Mylar .. 85 0 Long play, 1’8{’)0",1\ tate . 15 0
(65, 650, 6-5K and 65K ohmis centre scale). Decibels: 51in Double play, 1,800ft Mylar . 22 § 7n Long pay, 1, ce .
—90 to +57dB in four ranges. Operates on & X 15V 53in Long play, 1,200ft Acetate . 12 8 7in Triple play, 3,600t Mylar .. 50 0
U7 type batteries. Size: 53 < 41 < 2§in. Complete I P.& P. 1/- extra per reel. 4 reels and over Post Free. Special quotes for quantities. I
with test leads, batteries and mstmcuona

\'!-Q\ NEW BUDGfET PRIcUEg CASSETTES
" rom the A.
I LASKY'S PRICE £6.19.6 ros: - | ceo—1/6 6—z6) co0—12/6 (6~10/)  C.120—178 |

Post 1/- cach. 4 and over 'ost Free. Special quotes for quantities.
e A 2% % % & ]

Inasiky's I R adiolsaimmited $\“E!img»,

Branches High Fidelity Audio Centres

207 EDGWARE ROAD, LONDON, W2 Tel 01723 3271 | 49_45 TOTIENHAM CT D, LONDON, W1

Tel

33 TOTTENHAM CT. RD LONDUN Wi Tel. 01636 2605 | Open all day, 9 am. -6 p.m. Monday to Saturday

ail day, 9 a.m.- p.m. Monday to Saturday

52/3 FLEET STREET, LONDON,EC.4 Tel 0135323331118 EDGWARE ROAD, LONDON, W.2 Tel. 01-723 9789 o, .
ail day Thursde . 1 p.m. Saturday Open all day Saturday. early ¢ ng 1 pm Thursday E"“s

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 Tel.: 01-790 4821
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MARTIN AUDIOKITS

A varied selection of these high quality audio/Hi-Fi
modules are available—enabling you to build a really
top class HI-Fl system at a fantastically low cost—
remember ALL UNITS ARE HALF PRICE !

UNITS AVAILABLE:

AUDIOKITS:

1. TA: 1S; 2; 2A; 2S: 3; 3A; 3S: 4A; 4S; 5; 6; 7; 8; 9A: 9S:
10S:12:128:14;14S; 15, 16: 17.

PANELS:

32; 328; 34; 34S

ADAPTORS—VARIOUS TYPES
RECORD AMPLIFIERS:

8311-V: 8311-4V: 8312-CP. 8312-4CP

Hurry there are only a very few of some of these items

HOME EXPERIMENTERS -
HOBBYISTS - SERVICEMEN

ONCEONLY:PRICE SALE

EVERYTHING HALF PRICE * LIMITED QUANTITIES ONLY - HURRY DON'T MISS THIS
GREAT CHANCE ‘- SALE CONTINUES ONLY WHILE STOCKS LAST

PERSONAL CALLERS ONLY: 207 Edgware Road, London, W2
REGRET NO MAIL ORDERS ACCEPTED

LOOK!

INTERNATIONAL RECTIFIER

ITEMS AVAILABLE

SCR02-C; TR-12-C; TR05-C; TR7-C; TR0S-C; TR10-C; TR13-C;
TR16-C; E150(L)-C: Q4B-C: 20HB5-C; SCR04-C: DD121-C:
10DB4A-C: JJ1010-C: DD190; ZN2160-C: Z1114-C; EP50:
S4M; 3F40D-C: IN87A-C; K546 B2M: B3M: TR08; TRO1:
TR22-C; EQ75: E150L-C; 2N2160-C; EP50; Q4B-C; 3F20D-C;
20H4B5-C; 10DB2A-C: 10DB4A-C; ZOHB40-C: 3F10-C; IN34-A;
IN60-C; IN87-A: INB4-C; IN8B2-A; ES00L-C: ST14-C; Z1100-C:
Z21102-C; Z1118-C: Z1120-C: Z1104-C: Z1108-C; Z1112-C;
TRO1-C; TRO2-C; TRO3-C; TRO5-C; TR06-C; TRO7-C; TRO8-C;
TR11-C: TR10-C; TR12-C; TR13-C; TR14-C: TR15-C; TR16-C:
TR20-C; TR21-C; TR17-C; C1B-C: B1B-C; SCR-03-C; SCR-02-C;
B3M:. SCR-04-C: SCRO1-C: SCR04-C: JJ1020-C; Z1114-C;
Z1116-C: Z1106-C: SD600-C: 5A60D-C: SD500-C: TR18-C;
TR19-C; TR22-C: TR24-C; TR23-C: 5MA4D-C; DD148; DD121; -
DD144: DD175; DD104; DD177; DD170; DD180: DD176;
DD119-C; DDQ5; DDO4; DD184; DD144; JJ1020-C; JJ1010-C;
3F40D-C:; 5A4DC; DD125; DD124; K421,

A SOLDER'S BEST FRIEND
IS HIS GUN

From the Burgess All-electric
Workshop : a light, balanced soider .
gun with a range of screw-in
tips. The tips—and only the
tips—heat up in 7 short
seconds, Anti-
thermal casing
keeps the
rest of

the gun cool. Note the slim
barrel—it reaches right down into 2
confined spaces. There are spike-like extension barrels

for real ‘in-deep’ work. A prefocused lamp pinpoints work
detail. Fail-safe soldering even for delicate work ! The price of
this tough, modern instrument ? Just £4 12 6 complete with

two tips, a 6” extension barrel, a double-ended probe and solder.
FREE 24-PAGE CATALOGUE! Fordetails of the Burgess
instant heat solder gun, plus other equipment in the Burgess
All-Electric Workshop, write for a free copy of our information-
packed catalogue.

take the work
wor
B%S out of your workshop.

Burgess Products Company Limited, Electric Tools Division,
Sapcote, Leicester LE9 6JW.
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ING MINI-DRILL

Indi bl

p for pr
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 44 volt external
bactery. So much more
scope with MINI-DRILL.
Super Kit {(extra power, in-
terchangeable chuck) 79/6
p.p. 2/6.

De Luxe Professional Kit
with 17 tools 130/- p.p.
4/6.

Money Ref. Guarantee,

MERLIN SUPPLY C0.

Dept. PEI2D, Nailsea, Bristol BS19 2LP

on

VEROBOARD

—the Universal Wiring Board— 8
obtainable from your local Retaiter 5
Trade enquiries to: .
NORMAN ROSE (ELECTRICAL) LTD. ;
8 St. Chad's Place, Gray's Inn Road, London, W.C.1
Technical enquiries to:

VERO ELECTRONICS LTD.

industrial Estate, Chandler's Ford, Hants

o —




There's Something for Everyone in the

NEW HEATHKIT CATALOGUE!

o GUITAR PRACTICE
AMPLIFIER

o ELECTRONIC
METRONOME

| « AMBASSADOR
SPEAKERS
o AUTO-TUNE-UP METER

o AIRCRAFT MONITOR RECEIVER

o CAR RADIO
- o TECHNICIANS
LOW-COST "VVM’

o SEVERN
|~ AMFM RADIO
o FABULOUS STEREO
Hi-Fl COMPACTS

2l o STEREO
RECORD PLAYER

o D.LY. SPEAKER SETS

o GENERATORS
o POWER SUPPLIES

| o D.LY. RADIOGRAM PAK

{| o MANY OTHER MODELS
700 NUMEROUS TO
MENTION

Send for this
FREE Catalogue
and see for yourself, Today!

HEATHKIT

DAYSTROM LIMITED

HEATHKIT DIV
GLOUCESTER GII.SII.°6.:E

Tel: Gloucester 29451 Telex 43216
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Complete stereo
system — 28 gns.

The new Duo general-purpuse 2-way speaker system is beauti-
fully finished in polished teak veneer. with matching vynair
grille. It i1s ideal for wall or shelf mounting either upright or
horizontally

TFype 1 SPECIFICATION: -

impedan 0 ohms It incorporates Goodmdns high flux 6" <4~
and 2} “tweeter. Teak finish 12
Type 2 as typ Size 1747

speaker
4gu|neasvdch 7/6 p &p

. 61 Incorporating 104" .~ 64"

bass unitand 2§ “tweeter. 3 ohms impedance 5§ guineas plus 7 6 p, &p

76d p.&p
Garrard Changers from £7.196d.p. & p 7/6d.
C rand Teak fimsh Phinth £4 15 0d. 7/6d.p. & p

9GNS.
Q/';lﬂf/( Integrated Transistor Stereoc Amplifier

plus7/6d.p &p.

The Duetto is a good quality amplifier, attractively styled and
finished It gives superbreproduction previously associated with
amplifiers costing far more,

SPECIFICATION

R M S.power cutput: 3 watts per channel into 10 ohms speakers

INPUT SENSITIVITY. Suitable for medium or high output crystal
cartndges and tuners Cross-talk better than 30d8 at 1Ke's

CONTROLS: 4- position setector switch (2 pos mono and 2 pos stereo)
dual ganged volume control.

TONE CONTROL. Treble iift and cut Separate on off < ~itch A preset
talance control

K Closoir

Teak finished case

8. GNS.

Pius P. & P. 7/6

SPECIFICATION:

Sensitivities for {0 watt output

at IKHz into 3 ohms., Tape Head: 3mV (at 3}

i.p.s.) Mag. P.U,: 2mV, Cer.P.U.: 80mV, Tuner: {00mV.

. 100mYV. Tape/Rec Output Equalisation for each

input is correct to within +2dB (R.LA.A.) from 20Hz to 20KHz.

Tone Control Range: Bass: 13dB at 60Hz. Treble: + [4dB at 1SKHz. Total Dis-

tortion: (for 10 watt output) < 1-5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 12{in long, 44in deep, 23in high. Built and tested.

These 5 items can be purchased
togetherfor28gns.+£1.10P. &P,

Hhe Loccunt

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER

131 GNS.

PlusP. & P.7/6
SPECIFICATION: Output: 10 watts per channel into 3 to
4 ohms speakers (20 watts monoral). Input: é-position rotary selector switch
(3 pos. mono and 3 pos, stereo). P.U,, Tuner. Tape and Tape Rec. out, Sensi-
tivities: All inputs 100mV into 1-8M ohm. Frequency Response: 40Hz-20KHz
+2dB. Tone Controls: Separate bass and treble controis. Treble 13dB lift and
cut [at I5KHz]. Bass: 15dB {ift and 25dB :ut“sat 60H: 1] Volume Controls:
Separate for each channel, A.C. Mains input: 200 Hz. Size: 12% % 6in
x 2}in teak-finished case. Built and tested. P. & 7/6.

Yiscount Mark 1l for use with magnetic pick ups spe:lf‘:auon as above. Fully
Suitable for cartrldges with rmrumqu outputs

equalised for magnetic pick ups.
Input Impedance 47k. 15 gns, plus 7/6 P.

of 4mV/cm/sec. at lke.

THE RELIANT Mk. Il
SOLID STATE
GENERAL PURPOSE AMPLIFIER

61 GNS, piu:p.ar.76

In teak finished case

SPECIFICATION: Output: 10
watts into a 3 ohms speaker,
Inputs: (1) for mike (10mV). Input (2) for
gram. radio (ZSOmV) individual bass and treble control.
Tronsistors: 4 sllu:on and three germanium. Mains input: 220/250
104 = 4 Mike to suit (crystal): 12/6 plus 1/6 P. & P

Size:

3 x_24in.
in speaker 14/6 plus 3/- P & P. Mk. 154 gns, plus 7/6 P. & P. Less teak
finished case.

volts.
8 x 5i

SPECIAL OFFER

Complete stereo systems comprising BALFOUR 4 speed auto player with
stereo head, 2 D! U& speaker systems size 12 x 6} x 53in. Plinth (less cover)
and the DUETTO stereo amplifier. AH above items

19 GNS. Fiusr. &Pp.20/-

B.S.R. TD2 TAPE DECK

This tape deck takes 5%in spools complete with two-track heads.
13} in long by 8%in wide.

Price £8.19.6 riuspr. 2. 76

Size

THE ELEGANT SEVEN
Mk. Il (350mW Output)

7-transistor fully tunable M.W..L.W. Superhet
portable. et of parts. Complete with all
components, including ready etched and drilled
printed circuit board—-back printed for fool-
proof construction. MAINS POWER PACK
KIT: 9/6 extra,

Price £4.9.6 riusp.ar.76.

Circuit 2/6. Free with parts.

THE DORSET
{600mW Output)

7 transistor fully tunable M.W..L.W. superhet
ortaset—with baby alarm hcmty. Set of parts.
he latest and pr t tech-
niques makes this sunple to build. Sizes:

3in
MAINS POWER PACK KIT: 9/6 extra.
Price £5.5.0 riusp.ar. 7.

Circuit 2/6. Free with parts.

used,

QUALITY MAINS TRANSFORMER

Input 250V QUTPUT (All RMS values) 4 windi
total 46V at 45 amps (conservatively rated).
1.23—0—23V; 2, 46V, Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power supplies, etc.

of 11-5V d in series
The following combinations may be

Price 35/- piuse.&p.7s6

Also see opposite page
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EXTRACTOR FAN

AC mains 230/250V. complete with pull switch. Size
66 x 4in.

Price 27/6 rus7i6p. &P

X101 10W SOLID-STATE HI-FI AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Output (into 3 ohms speaker) 10 psssg
watts. Sensitivity (for rated output): ImV into 3K ohms (033
microamp). Total Distartion at 1KHz. at § watts 0:35%, at
rated output 1:5%. Frequency Response: Minus 3dB points
20Hz and 40KHz. Speaker: 3—4 ohms (3-15 ohms may be
used). Supply voltage: 24V d.c. at 880mA (6-24V may be g

Price 69/6 Fius2sp. &b,

Control assembly: including resistors

and capacitors.

1. Volume: PRICE 5/-.

2. Treble: PRICE 5/-.

3. Comprehensive bass and treble: Power Supplies for the X101 ;
PRICE 10/-. P10l M (for mono) 35/- plus
The above 3 items can be purchased for 4/6 P, & P.

use with the X101, P101 § (for stereo) 42/6 plus 4/6 P. & P,

RECORD PLAYER SNIP A.C. MAINS 240V

The *Princess' 4-speed automatic record changer
and player engineered with the utmost precision for
beauty, long life, and trouble free service, Will take
up to ten records which may be mixed 7in to 10in or
12in, Patent stylus brush cleans stylus after each
playing and at shut off, the pick-up locks itself into
its recess, 2 most useful feature with portable equip-
ment—other features include pick-up height adjust-
ment and stylus pressure adjustment. This truly is a
fine instrument which you can purchase this month
at orly £5.19.6 complete with cartridge and ready
to play.

Only £5.19.6 Fosc and insurance 7/6 extra

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)

For 6V or 12V positive earth systems. Comprising: special high voltage working
hermetically sealed silicon transistor mounted in finned heat-sink, high output

ignition coii, ballast resistor and hardware (screws, washers etc.).

Price ‘4. I 9-6 (Post and Packing 5/- extra)

STEREO PRE-AMPLIFIER

lnsputs—6 position rotary switch (3 position mono, 3 position stereo). Tuner
150 mV into 680k. Magnetic pick-up fully lised and suitable for ic
cartridges with minimising output of 4mV/cm/sec. Load 47k. Ceramic pick-up
150 mV into 680k. Sensitivities taken for 200mV output. Controls—-separate
volume controls for each channel. Twin zanged bass, 12dB lift and 15d8 cut at
60c/s. Twin ganged trebie, 10dB lift and [5dB cut at 10kc/s. Voltage required
23-30v D.C. at 5mA. Size 124" x 34" 22", 1In teak finished case, complete with
front panel and knobs. Built and tested.

Price £7.7.0 Fiussi.-pr. &P

CYLDON 2 TRANSISTOR U.H.F, TUNER

Brand new. Complete with circuit diagram. L
-

Price £2.10.0 rus1/-p. ar -

50 WATT AMPLIFIER A.C. Mains 200-250V

An extremely reliable general purpose
valve ampiifier. Its rugged construction
yet spage age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs per channel, enables the use of 6
separate instruments at the same time.
The volume controls for each channe!
are located directly above the corres-
ponding input sockets. SENSITIVIT.
1ES AND INPUT IMPEDANCES.
Channels | & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
zni;:rophone or :uit:r;. Channels 3 &

Price 27 gns.

Pius 20/-P. & P.

PYE CAR-RADIO
PUSH BUTTON TUNING HEART

This PRESTOLOCK 5 station Push-Button
Tuner Heart with Manual Over-ride is an ideal
basis for a quality AM car radio. Size 64 x 4

x 2in. 25/« Plus3.p &P

POCKET MULTI-METER

Size 33 x 2¢ x lfin. Meter size 2§ x l#in, Sensitivity 1000
O.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-150mA. Resistance 0-100k2. Complete

with test prods. battery and full instructions.

Price 42/6 rius3er. &P

FREE GIFT for limited period only. 30 watt Electric Soldering
Iron value 15/ to every purchaser of the Pocket Multi-Meter.

mV at Im. for most
high output instruments (gram, tuner, organ etc.). Input sensitivity relative to
10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost +12dB at 60 Hz/s, Bass Cut —13dB at 60 Hz/s. Treble Boost
+11dB at 15 KHz/s. Treble Cut —[2dB at ISKHz/s. With bass and treble
controls central —3dB points are 30Hz/s and 20 KHz/s. POWER OUTPUT. For
speech and music 50 watts rms. |00 watts peak. For sustained music 45 watts rms.
90 watts peak. For sinc wave 38.5 watts rms. Nearly 80 watts peak. Total distortion
at rated output 32% at IKHzjs. Total distortion at 20 watts 0-15% at |KHz/s.
Outgut to match into 8 or |15 ohms speaker system. NEGATIVE FEED BACK
20dB at |KHz/s. SIGNAL TO NOISE RATIO 60dB, MAINS VOLTAGES.
Adjustable from 200-250V. A.C. 50-60Hz/s. A protective fuse is located at the
rear of unit. Output impedance 3, 8 and 15 ohms.

THREE-IN-ONE HI-F! 10 WATT SPEAKER

A complete Loud Speaker system on one frame, combining three matched ceramic
magnet speakers with a low loss cross over network. Peak handling power |0
watts. Impedance 15 ohms. Flux density 11,000 gauss. Resonance cfs.
Frequency range 50c/s to 20kc/s. Size |34 X 87 x 4} inches. By famous manu.

facturer. .
List Price 7. OUr Price T4/6 piuss.p &P

ginzlapr speaker to the above without tweeters in 3 and 15 ohms 44/6 plus 5/

GARRARD TAPE MOTORS

Fast forward and fast re-wind motors, as used
by famous manufacturer. Size 3 x 2§ x 2&in.
Spindle fin. A.C. Mains 250V.

39/6 per pair pus7sr. &P

50 watt RMS Base Transistor
Amplifier, This amplifier is
designed and manufactured
by L.L. using the best quality
comp thus ki
it extrémely reliable and

almost indestructible. Size 27 gns' Plus 20/- P. & P.
(Power supply) 16 x94 x 6}in. (Amplifier) 144 x 9 X 4in; sensitivity for rated
output {V.

ADVANCE CONSTANT
VOLTAGE TRANSFORMER

Output 7-5V at | amp and 30V at 100MA. Mains
input 125V (2 can be used in series for 250V).

Price 22/6 pius7i6P. &p.

TERMS C.W.O.
All enquiries

WALE.

21d

40W FLUORESCENT LIGHT KIT

Incorporating GEC Choke size 8¢ x 13 x_l#in,
2 bi-pin holders.
starter and starter-holder, P. & P, 5/6.

Similar to above: 80W. Fluorescent Light Kit in-

corporating GEC choke size 113 x 14 x_ldin,

2 bi-pin holders, start and starter holder, |7/6
P. & P, 6/6.

RADIO & TV COMPONENTS (ACTON) LTD.

Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON ADDRESS

Goods not despatched outside U.K.

High Street, Acton, London, W.3
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INTEGRATED CIRCUIT F.M. TUNER
KIT

Dart Electronics has been appointed by General Avionics Limited as their U.K. distributor for
their FM Tuner kit, the first to use integrated circuits with pulse counting techniques developed
by Marconi-Elliott Microelectronics.

The circuit has built-in automatic frequency control, and with the inherent stability of the inte-
grated circuits, a reliable and easily set up circuit is offered to the home constructor in kit form.
A resistively tuned version is in widespread use as an industrial radio system and is noted for
its extreme reliability under continuous, unattended operation. The circuit employed effectively
contains 44 transistors and, although the quantity of discrete components is fairly high, the
entire unit is built on a double-sided board measuring 133 x 98.-5mm (3-875 x 5.25in). The
Tuner can be run off a 12V d.c. power supply or a combination of 6 and 12V batteries.

All components are available BY POST ONLY from Dart Electronics at a special kit price of
£9 19s 6d plus 5/- post and packaging (U.K. & N. Ireland) which includes selector switch and
double-sided p.c. board ready drilled and tinned. The kit is complete with all necessary circuits
and instructions.

Full assembly details, circuit diagram and parts list are also available separately from Dart
Electronics at 2/6 per copy and an article appeared in the June issue of the WIRELESS WORLD
magazine.

DART ELECTRONICS P.O. BOX No. 47, WITHAM, ESSEX

AUDIO EFFECTS

5 SHAW LANE HALIFAX YORKS.
Buy with confidence and obtain the right resuits.
Refunds without question if any of our products
fail to give 1009, satisfaction.
REVERBERATION AMPLIFIER. Self-contained

i ised battery d. An entirely differ-
ent approach to sound reproduction. Normally
sound reproduction from a single source has a flat,
one-dimensional effect. With this unit proper
sound delay through reverberation, tones are
created with a truly third dimension for concert
hall originality. Two controls adjust volume and
reverberation. 8imply plug microphone, guitar,
etc. in and the output into your amplifier. Supplied
in a beautiful walout cabinet, 71 x3x4}in.
£10.4.0. P.P. & Ins. 6/-.
POWER CONTROL-
LER. Power ‘at your
finger tips. Not merely

DIMMASWITCH

half wave control but
< full wave. A single
variable control gives
zero to full power.
.+ Uses latest 15amp
¢ 3kW triac and special
triggering device. Ideal - !

_Io; all ;ypes of litght- { o
with box, power socket, ca:ihrliti,]ss.I e'i:'.'c.lnqk.}ltn?oli:s SAFEST & QuchEsT
WAY TO CONNECT
ELECTRICAL EQUIP-
MENT TO THE MAINS

This is an attractive dimmer unit which
fits in place of the normal wall light
switch. The mounting plate is ivory to
match modern fittings and the control
knob is in bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voitages from
200-250 volts, 50 Hz.

These are normally sold at £4 19s. 6d.—
our price is £3 5s. We aiso offer at

with easy to follow instructions £6.9.8. Ready
built £9.4.6 plus 5/6 P.P. & Ins.

VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 voit
relay. In kit form with full instructions, 42/6.

Ready built, tested and guaranteed, 62/8 plus
2/6 P.P.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone. In kit form 27/8
poet paid. Ready built in an attractive black and
white polythene case 87/8 post paid.

MORSE OSCILLATOR. PC board, transistors, high
stab. components, battery carrier, ear piece.
Adjustable tone. Just attach your key. Drives
phones or speakers. In kit form 17/8 post paid.
Ready built in similar case as above, 25/~ post paid.
JUST ARRIVED IN STOCK, Texas transistors.
Complementary symmetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.
Free lists with every order. For lists only send 1/6
(deductable from first order).
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No plugs—no sockets—no risk of bare wires.
To connect any:hing electrical, from an oscillo-
scope fo an electric drill, simply open the fuse
housing, depress the keys, insert the wires and
close the housing. A neon light on the front of
the Keynector glows 1o indicate proper connec-
tion. Multi-paialle! conneclions can be made up
to 13 amps. Keys are colour coded and lettered
LEN for quick identification, The Keynector
casing is in two-lone plastic and measures
5 x 3 x11in. Please send for further information.
E.B. INSTRUMENTS
VIVISION OF ELECTRONIC BROKERS LTD,
49-53 PANCRAS ROAD, LONDON, N.W.1
Telephone 01-837 7781

£2 I5s. 2 complete kit of parts with
simple instructions enabling you to
build this dimmer yourself.

The circuit uses the latest miniature
RCA triac and new diac triggering
device to give complete reliability.
Radio interference suppression is
included.

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH
Chester 25883




Quality Transistor Radios

to build yourself

backed by our
after sales service

| NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, S.W.1, 8.W.2, 8 W.3,
and Trawler Band. Built in ferrite rod aerial for Medium and Long Waves. 5 section 22in chrome
plated telescopic aerlal for Short Waves can be angled and rotated for maximum performance.
Tape record socket.

Push-pull output using 600Mw type transistors. Socket for car aerial.

Relectivity switch. Switched earpiece socket complete with earpiece for private listening.
Famous make 7 < 4in speaker. Air spaced ganged tuning condenser. On/off
Attractive case in rich chestnut
Easy to follow
instructions and diagrams make the Roamer Eight a pleasure to build. Parts price list and easy

sistors plus 3 diodes.
switch volume control. Wave change switch and tuning control.
shade with gold blocking. 8ize 9 < 7 x 4in approx. First grade components.

build plans 5/~ OFREE with parts).

Total building costs £6 19. 6 P'776P'

8 tran-

roamer seven
mk iV

7 FULLY TUNABLE WAVE

BANDS—M.W.1, w2, LW,
8.W.1, 8.W.2, S.W.3 and Trawler
Band. Extra Medium waveband

provides eagier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medium and Long
Waves. 5 Section 22in chrome plated
telescopic aerial for S8hort Waves—
can be angled and rotated for peak
8.W. listening. Socket for Car Aerial.
Powerful push-pull output. 7 transistors and two diodes
including Micro-Alloy R.F. Transistors. Famous make
7 < 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/onjoft control,
wave change switches and tuning control. Attractive case with carrying handle. Bize
9 < 7 « 4inapprox. Firet grade components. Easy to follow instructions and diagrams
miatl;e thet Roamer 7 a pleasure to build. Parts price list and easy bulld plans 3/~ (FREE
Wi parts).

Total building costs

£5I19I

P. & P. Personal Earpiece with switched socket
7/6 for private listening, 5/~ extra.

transeight

SIX WAVEBAND
PORTABLE WITH
3in, SPEAKER

Attractive case in black with
red grille and cream knobs and
dial with polished brass
inserts. Size 9 x 5} x 2fin.
approx. Tunable on Medlum and Long
‘Waves, 3 Short Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for S8hort Waves,
8 improved type transistors plus 3 diodes. All top grade components. Push-puil
output. Ample power to drive a larger speaker. Parts price list and easy build
plans 5/~ (FREE with parts).

Total building costs

8 9 / P.&P. Earpiece with switched socket for private

5 /6 listening 5/~ extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH SPEAKER AND EARPIECE
Attractive black and gold case. Size 5} < 1} .-
5jin. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. All first grade components—
7 stages—b& transistors and 2 diodes, supersensitive

Total building costs

ferrite rod aerial, fine tone moving coil speaker, P.&P
also Personal Earpiece with switched socket for P J
private listes Easy build plans and parts price 3/ 6

ning.
list 1/6 (FREE with parts).

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH SPEAKER AND EARPIECE
Attractive case with red speaker grille. Size 6} ¢
4%in x 1}in. 7 stages—35 transistors and 2 diodes,

ferrite rod aerial, tuning condenser, volume control,

fine tone moving coil speaker also Personal Earpiece Total bullding costs

with switched socket for private listening. All first P.&P
grade components. Easy build plans and parts price 4 1 b
list 1/6 (FREE with parts). z 3/9

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings. Size 7} « 5} .«
1}in. Tunable on Medium and Long Waves, two
8hort Waves, Trawler Band plus an extra M.W. band
for easier tuning of Luxembourg, etc.. Sensitive
ferrite rod aerial and telescopic aerial for Short

‘Waves. All top grade components. 8 stages—6 i

transistors and 2 diodes including Micro-Alloy R.F. Total building costs
Transistors, etc. (Carrying strap 1/6 extra). Easy P.&P.
build plans and parts price list 2/~ (FREE with 4 /6
PDArts).

RADIO EXCHANGE LTD
61a, HIGH STREET, BEDFORD.  Tel. 0234 52367

* Callers side entrance Stylo Shoe Shop
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

lenclose £ .. ... please send items marked
| ROAMER EIGHT O ROAMER SEVEN ] I
TRANSEIGHT O POCKET FIVE o
| TRANSONA FIVE [} ROAMER SIX O |
Parts price list and plans for. ... ...
I NAME .o e e e et e . '
D AdAress. e )




CAR LIGHT FLASHERS

Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay, (As inget.)
Housed in strong
plastic case. Flash-
ing rate between
60-120 per minute.
12 volt PC opera-
i Maxintii load 6 amps.  Size 2 11/16”
dia. . 4". Supplied brand new at a frachuu
of origmal cost. 8/8 each. P. & P. 2/6.
{3 for 17/6. P. & P, 4/6.)

R209 MK Il COMMUNICATION RECEIVER
11 valve high grade conunummhon Teceiver
suitable for tropical nse. 1-20 Mc/s on 4

bands. AM/CW/FM operation. Incorpor-
ates precision vernier driver, BFO. Aerial
(rlmmer, inter-

nal speaker and
12 V de in-
ternal
supply. Sup-
plied in excel-
lent condition,
fully tested and
checked.

£15
Carr. 20/-,
TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
pose D/B oscilloscope.
T.B. 2 ¢/s-750 ke/s.
Bandwidth 55 Mc/s.
Sensitivity 33 mV/CM.
Operating voltage 0/110/
"00/250 V. a.c. Supplied
in excellent working con-
dition. £22.10.0 or com-
plete with all accessories,
probe, leads, lid, etc.
£25, Carriage 30/-.

TF956 AF
ABSORPTION
WATTMETER

1 u/watt to 6 watts.
£20. Carr, 20/-.

SOLARTRON CD. 1016 OSCILLOSCOPE
Double beam. d.c. To 5 Mecjs. Excellent
condition. 255 each. Carr. 20/—.

CLASS D WAVEMETERS

.A erystal controlled hetero-
dyne  frequency meter
covering 17-8 Me/s.
Operation on 6V
Ideal for amateur use,
Available in good used con-
dition. £5.19.6, Carr. 7/6,
or brand new with acces-
sories. £7.19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 12-19 Mc/s. Mains
or 12V d.c. operation. Complete with
calibration charts. Excellent condition.
£12.10.0. Carr. 30/-.

MARCONi CT44/ |

UNR-30 4-BAND COMMUNICATION
RECEIVER

Covering 550 Kc¢/s-30 Mc/s. Incorporates BFO. Built-in §
speaker and phone jack. Metal cabinet. Operation 220/ §

240V, a.c. Supplied brand new, guaranteed with
instrpctions. Carr. 7/6 l 3 gns
TRIO JR-310 NEW AMATEUR BAND

}g;&{)olsﬂm RECEIVER. In stock.

LAFAYEYTE SOLID STATE HAG0Q RECEIVER

] 5§ BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 kc/s-400 ke/s and 550 ke/s-30 Mc/s
FET front end @ £ mechanical filiers ® Huge
dial @ Product detector @ Variahle BFO @ Noise
limiter @ S mejer @ 24in Bandspread @ zsov
2.c./12V d.c. neg. earth operation @ RF g
control. Size 15in x 9%in < 8}in. Wu ght mlh
EXCEPTIONAL VALUE. £45. Carr. 10/-, S8.A.E.
for tull details.

TRIO COMMUNICATION

RECEIVER MODEL 9R-59DE
4 band receiver covering 550Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres. 8 valve plus 7 diode clrcuit.
4/8 ohm output and phone jack. SSB-CW @ ANL
. Variable BFO @ S meter @ Sep. bandspread
dinl @ IF 445Kc/s @ Audio output 1:-5W.
Variable RF and AF gain controls. 115/250V
A.C. Mains. Beautifully designed, Rize:7 * 15 <
10in, With instruction manuai and service data. £42 Carriage paid.
TRIO COMMUNICATION TYPE HEADPHOKES Normally £5.19.6.
OUR PRICE £3.15,0 if purchased with above receiver.

TRIO JR-500SE 10-80 Metre 510

TRIO T8
AMATEUR TRANSCEIVER
with speaker and mains P.8.U.
12. IN STOCK!

AMATEUR RECEIVER

Covers all the amateur bands in 7 separate ranges
between 3-5 and 29-7Mc/s, 7 valves, 2 transistors
and 5 diodes plus 8 crystals: output 8 and

AVOMETER MOVEMENTS

e 2 N
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o 33
e e
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50uA 20Ka/V.

Spare movements for Model 8 or 9. (Fitted
with Model 9 scale) or basis for any multi-
meter. Brand New and Boxed 89/6 P. & P. 3/6.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 ranges:

5.-1-2Mc/s.
Decibels —40 to +504B.
Supplied brand new

complete with leads and

instructions. Operation
230V a.c. £17.10.0.
Carr. 5/-. E

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Qutput
5000 or 5k. Operation 200/260V. A.C.
Supplied in perfect order, £12.10.0. Carr.
10/-.

TE-65 VALVE VOLTMETER
High qualify instrument

500 ohm and 5,000 ohm phone jack, Crystal
controlled oscillator, Variable BFO, VFO.
AVC, ANL. S meter. S8SB-CW. Stand- by switch.
Special double gear dial drive with direct reading
down to 1kHz. Remote control socket for con-
nection to a transmitter. Audio output 1W
115/250V a.c. mains. Superb modern styling. Size
7 x 13 x 10in. with instruction manual and

with 28 ranges. D.c. volis
1-5-1,500V. A.c. volts
1:5-1,600V. Resistance
up to 1,000 megohms,
220/240V a.c. operation.
Complete with probe and
instructions.  $17.10.0,
P. & P. 6/-. Additional

service data. £69.10,0. Carr. paid. Probes available: R.F.
85/-. H.V.42/8,
CRYSTAL CALIBRATORS No. o | COSSOR 1040 DOUBLE BEAM
GEARED Small portable crystal OSCILLOSCOPES
MAINS trol vemeter. | D.c. led. Band width Ikc/s. Perfect
MOTORS Snzen7' x 74" XG%’;) KFr/e- order. 225, Carr. 30/-.
quency range c/s.
10 Mels (up. to 30 Mofs AM/FM SIGNAL GENERATORS
Paralux  type SD19 on harmonics). Cali- Oscillator Test No.
230/250V a.c. Re- brated dial. Power re- 2. A high quality

versible 30 RPM.
401b iu. Complete

with  capacitor.
condition. 99/8, Carr. 10/-,

quirements 300 V.D.C.
15mnA and 12 V.D.C.
0.3A. Excellent con-
dition. 88/8. Carr. 7/6.

Excellent

RCA COMMUNICATION
RECEIVER AR88D

Latest release by ministry BRAND NEW in
original cases. 110-250V a.c. operatlon Fre-
quency in 6 Bands, 535Kc/s-32Me/s

M[

precision instru-
ment made for the
ministry by Airmee.
Frequency cover-
.'A.ge 20-80Mc/s. AM

C.W./JFM. Incor-
porates precision dial, level meter, precision
attenuator lp.V-IOOmV Operatlon from

12V d.c. or 0{110/200/250V a.c. Size
12 x 8} x 9in. S\‘lpplied in “brand Dew
2ith . tors

with
fully tested. £45. Carr. 20/-.

2]

i Imm il

R

Output impedance 2:5-600 ochms. Incorporating
crystal filter, noise limiter, variable BFQ, variable
selectivity, etc. Price £87,10,0. Carr. £2.

Hlml |

T0-3 PORTABLE 0SCILLOSCOPE
3in. tube. Y amp. Sen-
sitivity 0-1v p-p/CM.
Bandwidth 15 cps-1'5
MHZ. Input imp. 2
meg Q 25 PF. X amp.
sensitivity 0-9v p-p/CM.,
Bandwidth 1-5 ¢ps+800
KHZ. Input imp. 2
megQ 20 PF. Time base.
5 ranges 10  cps-300
KHZ. Synchronization. Internal/external.
Nluminated scale 140 x 215 x 330 MM
Weight 15{1b. 220/240 V. A.C. Supplied
ba:}md new with handbook. #£35,0.0. Carr.
10/-.

SOLARTRON GD: 7118.2 OSCILLOSCOPES

Double beam. D.C. to 9 Mec/s. Perfect
order. £65. Carr. 50/-.

TRANSISTORISED L.€.R. A.C.
MEASURING BRIDGE

A new ‘portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
19-11-1 meg 0
6 Ranges ﬂ:%%

HE RYS 6 Ran-

+1110
TURNS RATIO 1: 1I1000—

Ranges +2%.
1:11100. 6 Ranges 4 1%. Bridge voltage at

1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
cage, Mize 7§ 5 -2in. 280, P. & P. 5/-.
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LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
162-174 Me/s. Fully tuneable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Built
in speaker and illuminated dial. Squelch and voi-
ume controls. Tape recorder output. 75Q aerial
input. HMeadphone jack. Operation 230V. A.C./
12V. D.C.Neg. earth. £37.10.0, Carr. 10/-,

CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel meters,
Type MR 38P. 121/,.in square fronts.
500~-0-500 A 27/6 50mA ...... 27/8
tmA 97/6 10

27/
500V. A, C o0 .97/8
8 meter 1mA.32/-
VU meter. ... 42/-
8end s.a.e. for leaflet.

TS

5 100V, D.C....27/6
Full range ot other sizes in atock.

ER RHEO

‘Windings embedded in vitreous

\

High quality ceramic construction.
enamel, Heavy duty brush wnper Continuous rating. Wide range
ex-gtock Single hole fixing, }in. dia. shafts. Bulk quantities available.
25 WATT, 10/25/50/100/250/500/1,000/1,600/2,600 or 5,000 ohms, 14/6. P. & P. 1/6.
50 WATT. 10/25/50/100/250/500/1,000/2,500 or 5,000 chms, 21/-. P. & P, 1/6,
100 WATT. 1/5/10/25/60/100/250/500/1,000 or 2,500 ohms, 27/6. P & P. 1/6,

HAMMARLUND 8P600J COMMUNICATION
RECEIVER. 540 Kcfs-54 Mc/s in 6 bands.
FEW ONLY! 2100.

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent condition. £180.

TE-16A  Transistorised
Signal Generator. 5 ranges
400 kH2-30 mHz. An
| inexpensive instrument
for the handyman. Oper-
ateson 9v battery. Wide,

easy to scale.
800 kHz modulation.
5§ x 5% x31f. Comple

U
leads. £7.19.6. P.&P. 4/-.

FIELD TELEPHONES TYPE L
Generator ringing, metal cases. Operates
from two 1:5v. batteries (mot supplied).
Excellent condition. £24.10.0 per pair,
Carr, 10/-.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded,
B0 W, £2.2.6 P. &P 36
300 W, 2£2,19.6,P. & P. 4/6
500 W. £4, P. & P.6/6
1,000 W. 26. P& P76
1,500 W, $£7.10.6,P. & P. 8/8
7,600 W. £15.10.0, P. & P. 20/-

G. W. SMITH
& CO (RADIO) LTD.

Also see oppos. page




ARF-100 COMBINED AF-RF

SIGNAL GENERATOR
AF. SINE WAVE
20-200,000
Square
30,000
HIGH .2V,
P/P600Q 38 V. P/P.
TF 100 ke/s-300
: Mc/s. Variable R.F.
attenuation intfext. modulation. Incorpor.
ateg dual purpose meter to monitor AF out-
put and % med. on R.F 220/240 V a.c.
£30.0.0. Carr. 7/6.

TE-20D RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120ke/s to 500Mc/a
on 6 bands. Directly
calibrated.  Variable
RF attenuator, audio
output. Xtal socket
for calibration. 220/
240V a.c. Size 140 x
215 % 170mm. Brand
new with instructions.
815. Carr. 7/6.

TY?5 AUDIO SIGNAL

GENERATOR
Sine Wave 20cfs to
200ke/s. Square Wave
20c/s to 30kefs. High
and Jlow  impedance
output. Output variable
up to 6 volts. 220/240
volts a.c. SBize 210 x
150 x 120mm. Brand
new with instructions.
£16. Carr. 7/6.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£20. Carr. 15/-.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF -2,000 mid

ohms-200
megohms Also
checks impe-
dance, turns
ratio, insula-
tion,  200/250V

a.¢. <
Brand New £17.10.0
Carr. 7/6.

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed cartons.
VM.78 VALVE VOLTMETER R.F. mesasure-
ments in excess of 100Mc/s and d.c.
measurements up to 100V with
accuracy of +-2% d.c. range 300 MV
to 1kV a.c. range 300MV to 300V
EMS. ”lgelinnnce 0-02-500M 0.

UHF MILLIVOLT METER. Tran-
sistorised, A.c. range 10MV-3V.
D.c, current range 0-01:/A-0-3MA.
Resistance 1 ohm-10 megohms.

Price 8125,
AUDIO BIGNAL GENERATOR.
16c/3-B0ke/s, sine or square wave.

ice £30.
I1B AUDIO SIGNAL GENERATOR.
15¢/s-50kc/s. Price £30
TT18 TRANSISTOR

H1B

TESTER. £37.10.0.
Carriage 10/- per item.

MODEL ZQM TRANSISTOR OHEOKEB
It has the fullest capacity for
checking on A, B and Ico.
Equally ndaptable for
checking diodes, etc.
Spec.: A: 0-7-0-9967.

; 0-50
microampa B
Resistance for  diode
200 0-1 MQ. Supplied
complete with instruc-
tions, battery and lead. £5.19.6. P. & P. 2/6.

TE1ll,

DECADE

RESISTANCE

Variable

0-111dB

nections.

balanced T and Bridge T. Impedance
6000 range (0-1dB x 10) + (1dB x 10)
+ 10 4 20 4 30 + 40dB. Frequency:
d.c. to 200kHz (—3dB). Accuracy:
0-05dB.  +indication dB  0-01. Maxi-
mum input less than 4W (50V). Built in

6000 load resistance with internal/external
switch. Brand new £27,10,0, & P, 5/-.

SOLARTRON MONITOR OSCILLOSCOPE
TYPE 101

An  extremely hlgh quality oscilloscope
with’ time base of 10ufsec to 20m/sec.
Internal Y anmiplifier. Separate mains
power supply 200/250V. Supplied in ex-
cellent condition with cables, probe, etc., as
received from Ministry. £8.19.8, Carr. 30/-.

s {atest drlition Giving
detaits of'a %mmp!phmsi‘v
ccmwwrs,m‘mww

: range of Wl F- EOUIPMENTY,
: MENT.
, MW LOurONg

BAVINGS

SRP22 Stereo 45.19.8 sms MKII $11.19.
*1025 Mono  £7,10.0 211,19
*1025 Stereo  37,16,0 A70 MKII £12.,10,
*2025 Stereo  £7.19.8 5 214.14.
*2025T/C AP76 £17.17,

Monc/Stereoc  £3,17.6 401 228, 7.
*3000 Stereo  29,19.6 SL75 228.10.0

Carriage/insurance 7/6 extra any model.
Bases

WB4

.19.6, Perspex covers $3.10.0. *Special offer base and cover available for these

models at £4.18.0, Carr. 5/-.

Full range of Garrard accessories available.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER
19 transistors, 8 diodes, 1HF music power, 30W

3 9/16

at 8Q.
tortion 1% or less.
Output 3-16Q.
trols. Treble and bass control. Stereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case.

Response 30-20,000 +- 2dB at 1W. Dis-
Inputs 3mV and 250mV.
Separate L and R volume con-

Bize 103 x

> 7 13/16in. Operation 115/230V. A.C.

Carriage 7/6.

TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
mirror scale. 0/6/60/120/
1,200V a.c. 0/3/30/60/300/
600/3,000V d.c. 0-60uAf12
/300mA d.c. 0/60K/6 meg.
ohm. 92/6. P. & P. 2/6.

MODEL A§-100D.
100KQ /VOLT. %in.,
mirror scale. Built-
in meter protection.
0/3/12/60/120/
] 600 [ 1,200V

0/6/30/120/300/

a.c. 0/10uAl

aa
o

v
6/60/300MA/12 Amp.
0/2K / 200K | 2M |
00M

Q.
+17dB
P. &P

—20 to
518.10.0.

MODEL _ TE-%0
g.P.V.

AD PROTECTION
0/3/12/60 / 300/ 600 / 1,200V
d.c. 0[0/30/]20/300/1 ‘200\«
d.c. 9-03/6/60/600MA
16k / 160k0 /1 6/16][0
—20 to +63dB. $7.10.0.
P. & P. 3/-.

50,000

MODEL TE-70. 30,000
O.P.V. 0/3/15/60/300/
600/1,200V. d.c. 0/6/
30 / 120 / 600 / 1,200V
a.c. 0/30uA | 3/30 /
300mA. 0/16K/160K/
16M [ 16megohm
£5.10.0. P. & P. 3/-.

‘\\&\\}7\\\\\\\\-

TE-000 20,0000
VOLT GIANT
MULTIMETER
6in. full view meter. 2
colour scale, overload
protection.  0/2-5/10/
250/1,000/5,000V a.c.
0/25/12:5/10/50/

d.c. 20K / 200K / 20
M0.£15. P. & P. 5/-.

MODEL TE-10A. 20k 03 /
Volt, 5/25/50/250[500/2,600
V d.c. 10 / 50 / 100 / 500 /

000\’. a.c. 50uA[2-5
mA./250nA. d.e.  0/6K/6
megohm. —20 to +22dB.

10-0, 100 mfd. t 0 0-100-0-1
mid. 68/. P. & P. 26,

MODEL TE 80. 20,000

* TRANSISTORISED FM TUNER -{
HIGH QU ALITY
TUNER, SIZE
ONLY 6:<4x2}in.
3 LF. stages.
Double tuned dis-
criminator. Ample
output to feed most

amplifiers. Oper-
Coverage 88-108 Mc/s.

ates on 9V battery.
Ready built ready for use. Fantastic value
for money. #£8.7.6, P. & P. 2/6.

Stereo multiplex adaptora 99/6.

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long distances. SHeparate call
and press to talk buttons,
2-wire connection. 1000’s ot
applications. Beautifully fin-
ished in ebony. Supplied
complete with batteries and
wall brackets.

269.6. P. &P 3G

SINCLAIR EQUIPMENT
Z12 12 watt amplifier, 88/8
PZ4 Power Supply Unit 89/6
Stereo 26 Preamp., £9.19.6
Ql4 Speakers. 27.19.6

Micromatic Radio Kit,
49/6. .Built 50/6

IN STOCK IC/10 59/6
ALL POST PAID
SPECIAL OFFER
Two Z12 Ampse., PZ4 Power Supply, 8
28 Preampliﬂer 228, or with two Q14
speakers, £37.

NEW SINGLAIR 2000 SYSTEM
35 watt Integrated Amplifier #89, Carr. 5/-.
Self powered F.M. Tuner. 25, Carr. 5/-.

PEAK SOUND PRODUCTS
Full range of Amplifiers, Kits, Speakers in
stock.

ECHO HS-606 STEREOQ
HEADP|

HONES

‘Wondertully cqm-
fortable.  Light-
weight adjustable
vinyl headband.
cable and
stereo jack plug.

P. &P
HOSIiDEN DHO04S 2-WAY STEREO
HEADSETS

Each headphone
tains a 2}in  woofer

con-

and a %in tweeter.

Built in  individual

level controls. 8¢ imp.

25-18,000c/s. with

cable and stereo plug.

25.196. P. & P.2/6.

RECORDING HEADS

COSMOCORD 1-track heads. High
imp. record/playback 85/-. Low imp.
erase 20/-. MARRIOTT }-track heads.
High imp. record/playback 85/-. Low imp.
erase 20/-. Post extra.

0/10/60’100[600
000V. a.c. 0/6/25/60’
250 / 500 /1 000V

0-5uA. 5/50, 500mAl
OIGKIBOIK/GOOK/G Meg
£4.176. P. & P. 3/-

MODEL TE12. 20,

. 0f0- s/so/wo/eoo/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V _a.c.
0/ 60uA / 6/ 60 / GOOMA.
0/ gK | 600K / 6meg./60.
Megbhm 50PF. 2 MFD
25.19.6. P.& P. 3/6,

Super

Volts 125\ 1000\
A.c. Volts 16\~
1,000V D.c. Current
25uA-10 Amp.
Obms. 0-15 MegQ}
dB.—20 to +81dB.
Overload Protection.

212.10,0, Carr. 3/6.

(RADIO) LIMITED p

3and 34 LISLE STREET,

LEICESTER SQ LONDON WC.2 01-437 9i55

311, EDGWARE RD., LONDON W.2 0!-2620387
(ALLMAIL ORDERS TO i 3, LISLE STREET LEICESTER SQUARE, LONDON, W.C.2)

RACAL MA.168 TRANSISTORISED DIVER-
gm SOWITCH. Brand New Condition #15.
arr. 10/-.

AMERICAN TAPE
First grade quality American tapes.
new Discount on quantities.
3in. 2251t. L.P. acetate
3}in. 6001t. T.P. mylar
5in. 6001t. std. plastic .
5in. 9001t. L.P. acetate. ..
5in. 1,200ft. D.P. mylar .
tin. 1, 001t. L.P. acetate
5iin. 1,2004t. L.P. mylar ...
83in. 1,8001t. D.P. mylar
53in. 2,4001t. L.P. mylar .
7in. 1,2001t. std, acetate. .
7in. 1,8001t. L.P. acetate .
Tin. 7,8001t. L.P. mylar ..
7in. 2,400{t. D.P. mylar .
7in. 3,6001t. T.P. mylar ....
Postage 2/-. Over £3 post pail.

Brand

MAXELL TAPE CASSETTES
C60. 10/3; C90. 14/3; C120. 19/6. Post extra.

am. to
6 p.m. Mon. to
Sat. (Edgware
Road 1} _day
Thurs,) Trade

supplied.

0i-437 8204
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Armstrong
the high fidelity sound

A STEREO
TUNER-AMPLIFIER

for the
BUDGET SYSTEM

If you want high fidelity in the highest class don't buy
the 127 Tuner-Amplifier; it isn't meant for you. But if you
want a good quality system that is a great deal better than
the average radiogram, and your power requirements, as
well as your budget, are of modest proportions, then this
is meant for you.

The 10 watts power output, 5 from each channel, won't
fill a hall, but it is more than adequate for most domestic
purposes. The AM-FM Tuner incorporated is doubly
attractive because, as well as covering the medium wave-
band, it has a performance on FM which is good enough
to give excellent results on stereo radio once you add the
optional M5 stereo radio decoder.

There are of course the usual facilities ; pickup and
tape inputs, tape recording outputs, bass and treble tone
controls.

As we said at the outset, if you are after top-class hi-fi
you don't want the 127, what you want is the Armstrong
series 500 models.

For details and technical specifications of all models,
plus list of stockists, post coupon or write, mentioning
12 PE69.

127 STEREO TUNER-AMPLIFIER £43.13.9
OPTIONAL CASE. As illustrated £3.17.0

ARMSTRONG AUDIOLTD., WARLTERS ROAD N.7
Telephone 01-607 3213

name.

address

12 PE69

896

More than a Christmas Present!

... astepping stone to a career for
electronically minded teenagers.

Radio and Electronic Construction Kit.

An educational hobby-set comprising:

Over 30 fascinating experiments, including a printed-circuit
transistor radio—~which wdrks !  Burglar-alarm, Morse
Code, etc. Completely safe, battery operated. Easy to build
with detailed, fully illustrated instruction manual. Radionic
is used in over 2000 schools. Special cash price direct from
manufacturer £7.19.6 inc. P.T. Post Free. Dispatch before

Dec. 15th guaranteed for orders received before Dec. 10th.
Send cheque or P.O. to:

RADIONIC PRODUCTS LTD. Dept. P
St. Lawrence House, Broad St, Bristol 1

N\ 4

WEL'S FARGO

X
B 5

Ferranti

E line epoxytransistors include low cost,general purpose
amplifiers and switches, high speed switches, neon
drivers and low noise VHF amplifiers.

A}

NPN and PNP complimentary types are available for
most functions.

Further data and ex stock delivery from:

K','/ :ﬂ_l Components Ltd

5 Loverock Road Berks - Tel: Reading 580616-9 - Telex 84529
Ministry of Technology approved distributor.

Reading



PRICES FOR
QUANTITIES IN
EXCESS OF 100

B NI~

35

9
0
1
2
5
31
38
07
08
09
3
4
5
I3
8

34

bepept
3

2N3819 & §/-
25-+6/9 100+59
BT Unein”

25+5/9 100-+4/9

2N3055 Vower 15/-
25-+13/- 100+11"-

56CAY caitivm Arsemde
Infra-Red emitter

29’6 each. (Incl. data)

BC107/8/9
Planars 2/9

TAA263 Uear
1176

SC41D GE Triac

400piv 6amp 37,6

BYX36/150 2/6
BYX36/3002/10
BYX36/600 .\ll
BYY2)
BYY23

25178

e CTR S Mronents Ta T D),

X X
3434
§§§§§qu——;omsuﬂ—ng§

MATI20
MATI2I

FIRST GRADE
SERVICE

ME4(03 6/- | NKT674

u/l

S || LOGIC

1-6 711 -

ul%00 9/9

ul9l4 99

ul923 13/-

Five Page Data article
2,

Larger quantity prices

{100+ and 1,000+) on

application.

BF180 muLLARD UHF
AMPLIFIER 6/-
251411 100 473

2N2614 RCA

LOW NOISE AUDID 4,9
B4 100+3-

CRS3/40AF STC/ITT

Thyristor 12/6
400piv 3Amp
25+11/- 100:10/3

2M2926 Low cost
NPN PLANAR  2/-
100+ 176

R
RRREEERSS
>

aw GOMPONENTS ——

SKELETON PRESET POTS. 20° Tol. Linear. Low
noise. Available in sub-miniature or standard size, horizon-
tal or ver:lczl 100, 250, 500, Ik, 2.5k, Sk, 10k,
100k, 250k, 500k, | Meg, 2.5 Meg, 5 Meg. NEW PRICE!
t/- each or any selection of 12 pieces 10/—,
ELECTROLYTIC CAPACITORS (Mullard}.

+50°% tol. Subminiature (ali values_ in

32 64 125 250

IOO
32
20
4 125
B 16
.5 5 10
/6 (TE] y2 /-
MIN. POLYESTER CAPACITORS. Printed crcuit
type 250 Vdc workml 0.0, 0.015, 0.022, 7d each; 0.033,
0.047, 8d each; 0.068, 0.10, 9d each.
VEIOIOARD 0. IS" Mltrlx FLUX COATED
2i x J!‘ 3/3. 24 37 x 33, I\ 3% x 57, 8/6.
33 x I8, ll/- BARGAIN PACK of 36 square inches all
g00d size pieces only 10/ pack.
VEROBOARD 0.1" Matrix, 3§ x 24", 3/9.
VEROPINS for 0.15%, 36 pieces 3/—.
VER CUTTER 9/— (including free sample piecas).

INla
Single “DeC” with
s'uecs accessories and pro-
ject manual .. 29/6

*2-DeC" kit contains two
“DeCs™ component tray acces-
sorjes, instruction book, all
packed in attractive plastic
69/6

tynze ot listed ploase
enclese s
STAMPED
ADDRESSED T
ENRVELOPE etc. b

BOOKS FROM STOC
- New RCA Hobby Circuits Mznual —_ doxens of mteresnng

projects. Order HM90 .
NEW!! 10 Sem:conduetor by R, M<
Marston
General Electric Transistor Mznual 660 pages of d:tz :nd
circuits 29/6

RCA  Transistor " Manual, 554 pages, includes’ SCR
circuits 28/
Designers’ "Guide 'to_ British Transistors. Excellent data
book #ists over 1,0 common types plus Computer-
selected substitution char:

(ADD 2/6 POST & FACKING FOR ALL BOOKS)

NEONS
Signal neons for many types of circuit, type “N"
Price 1/6 each or 16/— dozen.
HEATSINKS, Suitable for 2 x OC]S, etc.
commercial equipment. Type 10D .
ALUHIN"JM CHASSIS

X 4 X 24" with reinforced corners 5/9 each (P & P 1/6).
AIIy panel to fir 1/6. Paxolln p:nel to fit 2/—. Many other
sizes in stock up to 12 2}" (see catalogue).
ZENER DIODES. 400mW 102, Tolerance, Complete
range preferred values 3 volt to 30 volt, each . Ve
SOLAR CELLS
B2M 0.2-0.4 volts @ 2mA Selemum type
B3M 0.2-0.4 volts @ 11-2]mA Selenium type
SIM 0.3-0.4 volts @ IO—ISmA S icon “
S4M 0.3-0.4 voits @ 25-40mA Silicon .

box
contains four “DeCs i acf.e:sories, "manual,
o oo . AUTe

Pro;ec:s

As used in
.. 6

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems

n without cables

10 Amp or electronic
_ . 2 finks. Type 1404
trans-ducers can
transmit d

SILICON RECTIFIERS &

200mA 750mA 2 Amp
6d 1/- 2/3

9d 1/6 2/3 4/6

1/3 2/~ 2/9 5/

2/6 4/~ 8/—

3/- 4/6 9/6

3/9 5/- 11/3

6/~ 6/6 14/- b j £5.18.0 Pair

(Sold only in pairs)

20/-
22/~

pair our complete

transmitter ~ and

receiver circuit,
PRICE

THYRISTURS SCRs

1A 10A
7/6 9/- 716
10/- to/-
— 12/6
/- — ¢
15/ Prices quoted are current at time
of going to press and may be.
20/- subject to variation.
Semiconductors  offered  bear
Manufacturers’ originai markings
and are subject to our full replace-
ment guarantee if not to pub-
Ilshed speclﬁcatuons
WE T offer **Re-marked"
Se mlconduc rs.
Our I969/10 Catalogue is avail-
able FREE on request.
Please enclose astamped addressed
envelope with any queries.
Quznnz Prices on application,
Retail: h with order, please.
Trade Please furnish_usual refer-
s if Credit facilities required,
Post & Packing |/— per order (FIRSY CLASS).

MAIL ORDER DEPT. & RETAIL SHOP:—

LST, 7 Coptfold Road, Brentwood, Essex
Tetephone: 226470/1 (Sales Department)

EXPORT ENQUIRIES PARTICULARLY WELCOME
GIRO No. 388-3159

NEW SPECIAL ITEMS

40602 — Dual Gate MOS-FET each
L14B— Photo-Darlington Ampllher 26/6
MGBA100—Gallium Arsenide Infra Red Light
Source 3
31F2— Infra Red Detector Diode
3N84— Silicon Controlled Switch
TAA320—Monolithic IC with MOS-FET input
followed by Bi-Polar transistor 13/6
Datasheets 1/-on request—free with above items.
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he BIG one... Bl

pages

components

1,000

illustrations

The HOME RADIO CATALOGUE —
the complete and easy answer to the
problem of tracking down components.
This Catalogue really is a must if you
are interested in Radio and Electronics.
It is one of the largest ever compiled.
Also, FREE with each catalogue a Book
Mark giving Electronic Abbreviations,
an Order Form and an Addressed
Envelope. All for only 8/6 plus 3/6
post, packing and insurance. in
addition every catalogue contains 6
vouchers each worth 1/- when used as
indicated.

phone call

e

And for users of our cata/gue .,
—_——— e e e e et e e e e o v e — . =; @& CREDIT ACCOUNT SERVICE to
I_P/ease write your Name and Address in block capitals simplify and speed up your orders

You can now order components just by picking up a
telephone any time of day or night, including Sundays.
No need to bother with postal orders, cheques,

I

| Name I
I Address . | registering envelopes every time you make an order.

I

I

!

I

Special prepaid envelopes and order forms are pro-
vided and only one postal order or cheque is required
to settle the account each month. .. and no minimum
invoice charge. So simple. 8,000 items just as near
to you as your telephone. It's well worth the small
HOME RADIO (COMPONENTS) LTD., Dept. PE deposit which enables you to use this Home Radio
234-240 London Road, Mitcham, Surrey, CR4 3HD Deposit Credit Account Scheme. Why not write for

Py e < S more details ?

898



PRACTICAL

wie 1w ELECTRONICS

THE NON-REGISTERED ENGINEER

THE news that a national register of qualified engineers
and technicians is planned will certainly provoke
argument amongst the professional engineering com-
munity. The idea will no doubt appeal to those eligible
for inclusion in the register, that is those who have attained
membership of one of the engineering institutions. On
the other hand, practising engineers and technicians who
do not possess the appropriate qualifications may fear
their professional prospects could be harmed by the
existence of such a register. Indeed, they may suspect
this to be the first step towards the total exclusion of non-
registered persons from the more rewarding and respon-
sible posts in industry, government departments, and other
establishments,

It is understandable that members of the engineering
institutions should endeavour to enhance their status and
terms of employment, just as members of other profes-
sional bodies do. But concern must be expressed about
the possible harm this could also cause. With regard to
electronics specifically, if this scheme is carried out to the
detriment of non-member engineers and technicians, the
loss will not be the latter’s alone, but the electronic industry
as a whole would suffer.

Much normal commercial development and application
work does not necessarily demand the higher academic
qualifications. Given a sound basic knowledge of elec-
tronic principles and circuit practice, the most important
and desirable asset, in many instances, would seem to be
an imaginative mind. Some engineers and technicians
have an innate ability to invent and develop ways and
means for exploiting electronic devices and circuits.
Surely these are the kind of people industry should be
looking for, without too much concern about qualification
status.

The expansion of electronics is not entirely a self-
generating process, as may be innocently believed by some.
New ideas must, constantly, be found to widen further the
infiltration of this branch of technology into everyday
activities. Microcircuits provide a topical illustration.
These devices are a key factor in future expansion of the
industry; however, their economic viability depends upon
large scale production and this can only be maintained if a
large user demand exists.

The national register sounds fine in its way, but it is
impossible to detect a potential inventor or innovator by
examination alone. Somehow we must guard against any
academic barrier denying us the fruits of ingenious minds,
just because they have not been formally examined and
attested. '
. F. E. Bennett—Editor
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THIS, the last article in the series describing the use of
the Plessey SL402 and SL403 integrated circuit
audio amplifiers, will describe a high fidelity stereo
system using SL403’s and a pre-amplifier suitable for
feeding the system from magnetic, crystal, tape or radio
inputs.

BASIC SYSTEM

The essential feature of the system is that a three
speaker set-up (bass, middle, treble) with one SL403
feeding each speaker is used (Fig. 1). The part of the fre-
quency spectrum fed to each speaker is selected by an
active filter formed around the pre-amplifier section of
the corresponding SL403. Potentiometers between the
pre-amplifiers and main amplifiers allow differences in
the sensitivities of the speakers to be corrected for.

This system has a number of advantages over the
conventional arrangement in which the speakers are
fed from a single amplifier via passive cross-over filters
and attenuators. These are:

(a) All speakers are always voltage fed.

(b) The frequency spectrum is split before passing
through the power amplifiers, so intermodula-
tion distortion is reduced.

PRE-AMP
(INCLUDING TONE
CONTROLS)

By M. J. Gay Chief Circuit Engineer (Linear), Plessey Microelectronics

(c) The cross-over frequencies and filter charac-
teristics may be freely and independently
chosen; the system is free from spurious elec-
trical resonances.

(d) No inductors are required.

ACTIVE FILTER DESIGN

The part of the frequency spectrum to be handled by
each amplifier is selected by its pre-amplifier section
connected as an active filter. Thus we have one pre-
amplifier acting as a low-pass filter for the bass range
amplifier, one acting as a band-pass filter for the mid-
range amplifier and one acting as a high-pass filter for
the treble range amplifier. The active filter design is of
the Basic two integrator type, the particular arrange-
ment being commonly attributed to Rauch. It gener-
ates a second order filter characteristic giving a cut-off
rate of 12dB per octave.

The low-pass design is shown in Fig. 2a and Fig. 2b
shows the high-pass design. The responses are charac-
terised by the equatjons given. By suitable choice of
the passive components we may produce responses cor-
responding to any of the standard forms, e.g. Butter--
worth, Bessel, Chebyshev, Gaussian. Of these Cheby-

WOOFER

HIGH—PASS | TREBLE
FILTER AMP






General view of the hi fi stereo amplifier with one board removed to show layout and construction

shev gives the sharpest cut-off but will ring badly on
transients; Gaussian will not ring or overshoot on
transients but gives a rather slow initial roll-off;
Butterworth and Bessel are in between.

Bessel response was in fact selected as about the best
compromise giving reasonably sharp cut-off with
negligible overshoot on transients. The second order
Bessel polynomials are of the form

1 / (1 4 4/3jor — wt2), low pass with cut-off at
wt = 0-8

3 1 . .
/(1 + J%i ~ 3s)> high pass with cut-off at
wt = 1-25

and these forms are produced with the component
ratios tabulated in Fig. 2. The component values are
not too critical; it suffices to use low tolerance resistors
(preferably + 2 per cent, but + 5 per cent will suffice)
‘and =+ 10 per cent capacitors.

OVERALL

RELATIVE OUTPUT dB

INDIVIDUAL
CHANNELS

100kHz

FREQUENCY

Fig. 3. Frequency responses of the hi fi stereo amplifier—
individual and overall

902

The mid-range filter being band-pass has a rather
more difficult task to perform. It is shown in Fig. 2¢
and consists of a second order Bessel high-pass section
as in Fig. 2b, followed by a simple RC low-pass section
giving 6dB per octave roll-off at the top end of the pass
band and preceded by a series resistor R3, which
generates a further 6dB per octave roll-off at the top end
by virtue of the input impedance of the basic high-pass
section being reduced to C1 at high frequencies. The
addition of R3 necessitates slight modifications to the
other resistor values to maintain the desired high-pass
characteristic.

A set of response curves of the three filter sections and
the resultant overall response are shown in Fig. 3. It
will be seen that the high frequency cut-off rate of the
mid-range filter is initially less sharp than the other cut-
off rates. This is because it is generated differently as
outlined above; in fact this particular characteristic is
second order Gaussian. The slower cut-off rate is
acceptable here as it is not too important to remove the
treble from the mid-range speaker.

Table I. ACTIVE FILTER COMPONENT
VALUES FOR VARIOUS

‘CROSS-OVER FREQUENCIES

Lower cross-over Bass channel Middle channel

Rl Ci Ri Ct
250Hz 82k 10nF 39k$ 10nF
400Hz 56k 10nF 27k 10nF
600Hz 33kQ 10nF 18k Q* 10nF
950Hz 22k 10nF 10kQ* {OnF

Upper Middle Treble
cross-over channel channel
R3 R4 C4 RI Cl
3kHz 3-3kQ  82kQ  330pF 27kQ |-5nF
5kHz 2:2kQ  47kQ  330pF 15kQ  1-5aF

NOTE: where resistor and capacitor ratios of 3 : | are
required take nearest standard values.
* Reduced to correct for presence of R3.




CROSS-OVER FREQUENCIES

The cross-over frequencies shown in Fig. 3, 950Hz
and SkHz, are those recommended for a Goodman’s
three speaker system consisting of Audiom 61, Midax
and Trebax. The frequencies can readily be set virtu-
ally anywhere in the audio range by scaling the resistor
and/or capacitor values in the filters. The cut-off
frequencies (—3dB) are given in Fig. 2 and Table 1
gives a list of component values for some typical choices.
Note that for smooth cross-over the cut-off frequency
of the bass filter must coincide with the lower cut-off
frequency of the mid-range filter and the upper cut-off
frequency of the mid-range filter must coincide with the
cut-off frequency of the treble filter.

COMPLETE DESIGN—POWER AMPLIFIER
The complete circuit for the three amplifiers of a

single channel is shown in Fig. 4; this has the cross-over

characteristics shown in Fig. 3. As always the pre-

amplifier must provide the main amplifier bias. The
filter arrangement provides 100 per cent d.c. shunt feed-
back around the pre-amplifier in all cases, so that its
output and input quiescent voltages are equal and
provide the correct temperature compensated bias
voltage as detailed in the first article (October issue).

The bias voltage is applied to the main amplifier via
the pre-set potentiometers VR6, VR8 and VRIO
(Fig. 4) which allow the gain of each amplifier to be
adjusted to balance out differences in the sensitivities
of the loudspeakers. Bias adjustment is by means of
pre-set potentiometers VRS, VR7 and VR9 which are
set so that the quiescent output voltages of the main
amplifier are at half supply potential.

The main amplifier sections are connected in the usual
manner except that the values of speaker coupling
capacitors, bootstrap capacitors and compensation
components have been altered where appropriate, in
accordance with the frequency range to be handled

er [
nzisoom‘E *{]L O skab
K SK4
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1ooxn 3 €42
q: [ - OSK4
c38 0 [+ wlw_[cas | L TREBLE
1°5nF 15nF 1zm T [4F 4OpF OUTPUT
L—“—- —0p ©7 Og Og 100
(3
47m 05 o4 3 o2 1o |
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c39 VRI0 S F
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15k09" —C4 R3{
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Fig. 4. Circuit diagram of one channel of the hi fi stereo power amplifier; not including the pre-amplifier
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(one should not use a 1,000¢F coupling capacitor to
the treble speaker for example).

Note that although all amplifiers have been provided
with level and bias adjustment potentiometers, some of
these are not really necessary in practice. Commonly,
middle and treble speakers are more efficient than bass
units so that the bass amplifier level adjustment poten-
tiometer VR6 and the blocking capacitor C24 could be
dispensed with. The treble range output is much
smaller than the bass and middle range outputs, so
the treble range amplifier need not be provided with
bias adjustment to obtain maximum possible output.
Thus VR9 and R30 could be dispensed with.

CONSTRUCTION OF POWER AMPLIFIER

A Veroboard layout for a single channel power
amplifier is shown in Fig. 5. In this design 0-lin
matrix Veroboard was used to allow a more compact
layout. A number of copper strips were tinned and
connected in parallel to provide a low impedance earth
line.

When using 0-lin matrix Veroboard, great care
must be taken to avoid short circuiting adjacent con-
ductors. Finished boards should be very carefully
inspected; it is a good idea to run a small screwdriver
blade along the spaces between conductors to ensure
that no bridges are present.

SKéc

SK4b SK4a

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 3638/042 44 46 48 50 52 54 56 58 60 62 /666870727476780082848608/92949698

: §8°°°0°0°°°0°0°°°0°0°0000000000000000700000?000000000DO0000000700DOOOOOOOOOOOOODODOOO0007000000003
o
el cs7 e
Gio w o
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o/ ‘ tsn K SINK  IC4 C
ke R33 [R32 R27 €36 l !
M g/ ce3 -~ [ o] €35
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Q :F ’////’ j[?ﬁ + +§K§%oﬂl‘l¢ - + °
sle vRs 1 Re6 = o
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w g(cusnns;. ~EiN-- °
yio “AONLY R23 0
o ‘ VR9 \ R25 @y Tr s
AAle R29 24 3
ccls, g N J
0000000000 -] Rzz o°
EE o0 xooooooooooooooooooooooaooooooooooooooooooooooooo 0000000000000000000000000000000
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Y Y
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£EE oaooo;oooooooooooooooaoaoaaoooooaaooaooooaaoaooaoooaooooaaoooooooaoaoaaoooooaaaoaoaaaooooooooaaoao
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o o e X eose x X X x X x o
Mo X o X ® exee X ee Xe o X o sxe o X oo Xe ® X o8 x oo °
o X X X x x x °
Ko Xeoe . X e e o Xeoeo o X e e o Xes e X e L] .
° x X o @& X X * s X x °
Ile LLd . . . °
° P - 2 °
Glo ® ©
° s X x ® o O
£Elo °
° °
Cle ©
[1e] x x x x * o Oo
A]0000000000000000000000000000000000000000000000000000060000000000000D00000000000000000800000800006080

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 3840 42 44 46 48 50 52 54 56 50 60 62 64 66 68 70 72 74 16 78 80 82 84 86 88 90 92 94 96 98

Fig. 5. Component layout and wiring diagram of one channel of the power amplifier.
Conductors within the tinted area to be tinned for earth line
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Part of one complete main amplifier board, with heat sinks
attached, mounted in the chassis

COMPONENTS. ..

CUT AWAY ON TREBLE
Py AMPLIFIER OF ONE BOARD
TO CLEAR C4 7ON OTHER BOARD

MAIN AMPLIFIER BOARDS

Fig. 6. Showing constructional details of the heat sinks for
the six SL403’s used in the main amplifiers and the
arrangement of the amplifier boards

POWER AMPLIFIER PERFORMANCE

Because most multiple speaker systems are based on
15 ohm units, the amplifier performance is specified into
that impedance. The amplifier can of course be
operated quite satisfactorily into 7-5 ohm speakers
(though the speaker coupling and bootstrap capacitors
on the bass channel should be doubled to maintain the
same 1.f. response). The only performance difference
with 7-5 ohm speakers will be a rise in maximum output
power to 3 watts maximum into each speaker and a

Resistors
RI8 2kQ  + 5%bh.s.
R19 22kQ 4+ 5%h.s.
R20 22kQ 4 5%bh.s.
R2I 22kQ  +10%
R22 2:2kQ  + 5%h.s.
R23 10k + 5%bh.s.
R24 33kQ  + 5%h.s.
R25 12kQ  +109%
R26 47kQ 4+ 5%h.s.
R27 22Q +109%
R28 I5kQ  + 5%h.s.
R29 47kQ 4+ 5%h.s.
R30 12kQ +109%
R3I 22Q +109%,
R32 270Q +109%
R33 2:2Q +109%,

Capacitors
C21 1uF polyester

c22 10nF polyester
Cc23 3-3nF polystyrene
C24  4uF elect. 16V
C25 80uF elect. 16V
C26  80uF elect. I6V
Cc27 10nF polyester
C28 1,000uF elect. 16V
C29 10nF polyester
C30 10nF polyester
C3| 10nF polyester
C32  4uF elect. 16V
C33 40uF elect. 16V

MAIN AMPLIFIER
All components except R32 and C47 must be duplicated for channel B

C34 330pF polystyrene
C35 4uF elect. 16V
C36 InF ceramic

C37  80uF elect. 16V
C38 1-5nF polystyrene
C39 1-5nF polystyrene
C40 I-5nF polystyrene
C4l 4uF elect. 16V
C42  40uF elect. 16V
C43 4uF elect. 16V
C44 I'nF ceramic

C45  40uF elect. 16V
C46 1,000.F elect. 25V
Cc47 1,000uF elect. 16V

Potentiometers

VR5 100k Q skeleton preset
VRé 50k Q skeleton preset
VR7 100k Q skeleton preset
VR8 50k Q skeleton preset
VRS 100k Q skeleton preset
VRIO  50kQ skeleton preset

Integrated circuits

IC3,4and 5 SL403 Plessey (3 off)
Miscellaneous

SK4 12 pole sub miniature plug and socket (Radio-

spares)

Veroboard 0-1in matrix 9-8in x 3-2in
16 s.w.g. aluminium 2:6inx 2in (3 off for heat sinks)
6B.A. fixings
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slight rise in distortion (to around 0-5 per cent).

The frequency response of the three amplifiers and
the overall frequency response is shown in Fig. 3, while
Fig. 7 shows distortion at the onset of clipping over the
audio frequency range. Therise at L.f. is due to thermal
feedback in the integrated circuit. Distortion is once
again predominantly second harmonic and falls as
power is reduced in a similar manner to the curves given
in previous articles; since the amplifier is biased in
class AB, cross-over distortion does not occur. Fig. 8
shows the output noise voltage (#V/+/Hz) as a function
of frequency over the audio band. This is measured

TOTAL
~N

HARMONIC DISTORTION %,

(=]

10Hz 100Hz 1kHz 10kHz 20kHz
Fig. 7. Distortion curve for the stereo amplifier at full
output
16 \ —
I8t ———\C——{—— INTEGRATED NOISE LEVEL ——————
= N\ | =904 seLow Furt ourur
=10 % - A
g ' ‘\
e s X
=2
=3 \
=6
8 \
e 4
=z
2 ?
ob—t v veennd pov vt op v rarend ooyt
10Hz 100Hz 1kHz 10kHz 100kHz
FREQUENCY

Fig. 8. Noise output curve for the stereo amplifier

POWER SUPPLY

Tt

OUTPUT T

C49 amm  AMPLIFIER
50004F
A
0 _ —)

7

(=3

Fig. 9. Power supply’ circuit

COMPONENTS...

Tl LVT/l mains transformer, secondary 2x 6-3V
(Electroniques)

S2  D.PS.T. toggle

C48 0-1uF paper 300V

C49 5,000uF elect. 25V

DI-4 REC 4l bridge rectifier (Radiospares)
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with short circuit input and at the output of the appro-
priate amplifier for each frequency. The integrated
noise level over the band is 90dB below full output; the
perceived noise level will be about 5dB lower since the
Lf. components which are significant in the integrated
figure are much less audible,

OUTPUT POWER

The output power available is 2 watts r.m.s. (con-
tinuous sine wave) from each amplifier into a 15 ohm
load on an 18 volt supply or 3W into a 7-5 ohm load. °
The effective r.m.s. output power on music depends on
how the music frequency spectrum, during fortissimo
passages, splits between the ranges covered by each
amplifier. Some simple tests indicate that with the
cross-over frequencies at 950Hz and 5kHz the effective
power rating for music is around 1-5 times the individual
amplifier rating. Thus the effective music power rating
is 3W r.m.s. into 15 ohm speakers and 4-5W r.m.s. into
7-5 ohm speakers. With a 400Hz cross-over fre-
quency the effective power rating would be about twice
the individual amplifier rating.

These powers may seem rather low by the standards
of hi fi amplifiers but it must be remembered that 30W
sounds only twice as loud as 3W. Using the types of
speakers envisaged for this system, 3W r.m.s. music
power per (frequency) channel is more than adequate.

POWER SUPPLY ARRANGEMENTS

The main amplifiers are fed from a transformer and
bridge rectifier with a 5,0004F reservoir capacitor,
see Fig. 9. This produces a hum level of —70dB
which is normally considered adequate. With a
simple power supply such as this, however, the
supply ripple is a sawtooth wave-form containing
significant components at 300Hz, 500Hz, etc.
which are much more audible than the funda-
mental 100Hz ripple. For this reason additional
smoothing is incorporated by including the 1,000xF
capacitors and 2-2 ohm supply line resistors on each
power amplifier. This gives 12dB attenuation of the
300Hz component, 17dB attenuation of 500Hz, etc.

PRE-AMPLIFIER SUPPLY

The pre-amplifier supply is taken via an additional
decoupling network (R32 and C47 in Fig. 4) from one of
the power amplifiers. If power supply for external
equipment is required, it can be taken from the other
power amplifier via a similar decoupling network.

The amplifier described offers a novel approach to
high fidelity reproduction. The emphasis of the design
is on establishing ideal feed conditions for all speakers
and on ensuring that they are fed with a properly
selected section of the frequency spectrum. Incidental
advantages of the system are reduction in intermodula-
tion distortion and improved transient performance,
due to the fact that low and high frequency components
are not handled by the same power amplifier. Par-
ticular attention has been paid to obtaining low hum
and noise levels.

Next month: Pre-amplifier and final construc-
tion details

Note. 1In Fig. 3 page 813 (last month) VR1 should have
been 2MQ and Cl11, 2,200pF. The distortion curves on
pages 812 and 816 must be transposed.
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A choice
of Practical
Christmas gifts
for amateur
or professional
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PRECISION MINIATURE SOLDERING IRONS .

Antex, Mayflower House, Plymouth, Devon.
Telephone: Plymouth 67377/8.
Telex: 45296. Giro No. 2581000. .

- T r 1 1 ri 51 5 1 1)
Complete precisi
soldering kit

This kit—in a rigid plastic
“tool-box” — contains
M Model CN 15 watts
miniature wron, fitted
" bit. interchangeable
spare bits. #". %"
Reel of resin-cored
solder
Felt cleaning pad
Stand for soldering iran

G 18 watts, Fitted 3/32"" bit for miniature
work on production lines. Interchangeable
spare bits, 1/8", 3/16"" and 1/4"* available.
For 240, 220 or 110 volts. 32/6.

PLUS 36-page booklet on

“How-10- Solder”—a mine
of information for amateur
and professional

Model CN 240/2
15 watts - 240 volts

From Electrical and Radio

e 9/6

to Antex.

Attractively gift wrapped.

Fitted with nicke! plated bit (3/32"') and in
handy transparent pack. From Electrical
and Radio Shops or send cash to Antex.

E 20 watts. Fitted with 1/4° bit.
Interchangeabte spare bits 3/32", 1/8”,
3/16" available. For 240, 220, 110
volts. From 35/-

ES 25 watts. Fitted with 1/8" bit.
Interchangeable bits 3/32”, 3/16°" and 1/4™
available. Ideal for high speed production
lines. For 240, 220, 110, 24 or 12 volts.
From 35/-

<

F 40 watts. Fitted 5/16" bit.

Interchangeabte bits 1/4’°, 3/16", 1/8", 3/32"

available. Very high temperature iron. For
240, 220, 110, 24 or 20 volts. From 42/6

Please send me the Antex colour .

catalogue
D Please send me the following irons I
Quantity Mode! Bit Size Volts Price .

ADDRESS .

Spare bits and elements for atl models PE

and voltages immediately a bie from stock. K ‘
EEEEEEEERE

Attractively gift wrapped.
k o B BN BN N 0N 0N B 08 ot




Y A FEW EXAMPLES! AMPLIFIERS

* TAPE

‘We offer you fully tensillised nolynhrlmyh.r aund P.V.C.
tapes of identical quality hi-fl, wide range

standard carbon types,

2006, 10/6 BHD.  1,2008. 13/ | ooflsof 2it. each

Play Triple Play

Yo | S aixEs Resmrons.

1-aw wide selection,
100 MIXED COXDENSERS. M 25 mid. coramic

silver mica, paper, listed at 8 £ 3's
'AB. RESISTORS. Wellyn 1% to

PR i s TE CHNIC A L

'ansistor
GOI’IIC’I'!I’G WIRE. Coloured, PVC insulated, §

5 top grade tgpes. Quality control manu- | o0 wrwyh HISY,

facture. They sre truly & Jew more coppers than 5“’ 10 vy
acetate, sub-standard, or cheap imporis. TRY ONE ohms
AND PROVE IT YOURSELF. maters, o

Standard Play Long Play =
8in. 16014t. 2/3 ... 8in, 2054t 2/9 tr:
4din, 3001t 4/¢ ... Ain, 4501 56 | tiansistoriypes . .........
§in, [ ?/6 .. 8in. 900ft.  .10/68

53n. . .
TRAIIISTOB KITS. (Standard superhet uh)
Tin, ml.zootz. 12/6 ... 7in. 1,8001t. 18/8 6 teansistors aud 1 diod
e &in. 9001t 18/- eonwunx ‘mixsr, £ 1.1s, detector, 1 a.m

4in, 6006, 18000,  gg)- | Qubpats Inmakers pack, only

Sin.  1,2001t. 5¥m. 2,400t uL e IO L L

S L oo W W B

Pume 1 redt, . ;mm_ y 86 MIXED BARGAlN PARCELS Kok
Post Freo less 6% on three reels.

CABINETS. CHASSIS

IIIOLA!I PACKAGE DEAL. £ :: Z12 amps., PZ4 ECORD PLAYER CABINETS
. carris, O
% QUANTITY DISCOUNTS! B e R empither chasas serificed prics ﬁzmﬂ'm' i Sie 17} 151 > 73in. standard litt-up
GUARANTEED GOODS' £3.10,0 lldtype,clﬁou“ot'l 1_41 mlhrnmlmvm
* ’ L ORD LA m.uA w 39, m mutn;. h.nzor &ﬁ:mp ......... B -
MODULES with instructions SRR Tioh rain UCLES walve /- | PRRDIO, Starmasker de Tuxe, sise 16x18] %7 X in.
ADMEIBAm!locctrganﬁzlﬁmo{m, mzdz/c lﬁl:)lo &%e RECElVERS ’ 28 above, but base, tn:le.vo! ,eh!mltm'm pe 59/~
oscillal 3 22 scillator, Two-tone bine, 88
E1818 Doal limp flashier, 22| g e oucis ARS13 4-band large radio L/l/slllz, Garrard record player or "ﬁ (pluu .. 89~
12 gns — — — -
l POST 1j- NOVI FOI = FI.OG LIST ¥
e e e OOden Cates caa, | 4O TECHNICAL TRADING CO., Park Crestent Place, l-ium.l
’ normal value approx. 25 gns. n) {Please send free " Fog List™, without obligation, to ]
FMT640 F.M. TUNER. msll sensitivity, 8uV, high
KITS fdalty, response 0-30000 epe. buning imeler, AFG IOAME o |
built-in power pack, attractive plinth, provisioned BLOCK CAPITALS PLEASE
for multi-plex (RR! over £30) Super lnip ...... 23 gns. I ADORESS '
FANTASTICALLY POPULAR | BARGAIN PQRCELS e |

.............. =
.............. R
11w,

| LL DING

LONDON iges fagtse-

ntity and Trade enquiries invited, plags, nehu,

Qua,
NOTE: Large lape stocks at all hranches.

with ECCSS valve....... 17/
RDER. Tape 4
with tape lnlke, terrificvalue ................ 25.19.0 PARCELS OF
HONEYTO! As nove. hnt superior finish....38.19.0 | Twenty Five
EAGLE. fignal Goneulor all wave, large presets, switched,
size, yuper accuracy, big saving. ... ........ .. 17 gus. | aJprox. 41d, each!. . .9/6.

bs, potentiom: mu,
oA R
V.H.F. F.M. TUNER HEADS roctifiers, transistors, ois., of

GORLA. 'l'lu hmou complete continentai F.M. fraction oﬂMvﬂU DUENHEA
valve LB 107 MC mcm..'}‘"“"“ 085 o | HOW: in. pasesl (port o) 8-+
FEROURON, Ditio site & Sy 17/0' *181b; pacce) (ot 6/6), 39/-,

FANTASTIC BARGAIN OFFER
POTENTIOMETERS

F. coils, loudspeakers
condensers, re-

PORTSMOUTH Wm""
SOUTHAMPTON 73 Esadie
% MAIL ORDER

Devonias Court, Park Orescent Place,
Brighton (Tel. ) 24 hour 'l'el-phone €.0.D.

ng
Videst range of audw equipment nmi electronic
w»lponem " au brmu:lm at leemu prices
P a li

*
s BRIGHTON 894
*
*

OFFERED at a small

!IAI'D, W8 now
ZED!!—TRY ONE
71b. parcel (post 5/-),

) from gamged,

types, our
un-switched, tanderns, log. nd lin,, at | POSTAGE: Add } ‘1lb . 1/=; 1}1b., 2/6; 61b., 4/6; 10 1b., 8/-;

141b., 7/6; 221,

stereosound 2

AM-FM 16 watt TUNER
AMPLIFIER Surpassing

the performance of many higher
priced equipments

£56...

* 8 watts per channel music power * 3 wave-bands:

L. M, VHF * Multiplex optional (£6 extra) * A.F.C.

* Pysh button selection * Magnetic and Ceramic

inputs * Mono/Stereo tape input or output * 4 ohms

speaker impedance * Range 30 Hzto 18 kHz * Cabinet®
in Teak veneers, Size: Length 24", Height Overall 41",

Depth 8%".

Full specification on request. Available through
most Audio retailers and Stores.

Designed and Manufactured by

STEREOSOUND PRODUCTIONSLTD

Capital Works, Brighouse, Yorks. Tel: Brighouse 4355/6
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NEW COMPONENTS

BY RETURN OF POST
RESISTORS

High stability carbon film, Very low noise. 0-5 watt 5% 47 ohms to 2:2MQ
24 each. 0-5 watt 105 47 ohms to 10MQ 2d each.

DEVELOPMENT PACK
0'5 watt 5%, resistors 50/-. 325 resistors 5 off each value, 4-7 ohms to IMQ
{E12 series),

4 WATT WIRE WO UND RESISTORS 1/6 each.
lO"o 1-0, 18, 27, 3:3, 3.9, 4.7, 5-6, 6-0, 6:8, 8-2 ohms.
5% 10, 15, 20, 25, 50, 100 ohms.

MULLARD POLYESTER CAPACITORS +10%

400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 00047MF, 0-0068uF, 0-0IuF,

0-0151F, 0.0224F, 0-03344F, 6d» 0-O47,F, 0-0681F, O-11iF, 8

160V: 0.0 4 uF, 0-0I5uF, 0022uF 0033uF 0-047uF, 0068;4F 6d. . 0-14F, O 15uF

0-22uF, 8d. 0-33uF, If-. 0-47uF, 1/4, 0-68uF, 2/~ 1-OuF, 2/6,

250v: P.C. mounting miniature :i:ZO% 0-01uF, OOISyF 0022uF 0-033uF,
0-047uF, 0-068uF, 6d. 0-iuF, 0-15uF, 0-224F, 7d. :

IgaNIATURE lE(:.E‘CTROI\./YTIC CAPACITORS (—I0°/° 50%)

1F 1254F 10V 40uf 8uF 40V
V00UE 6.4V 16HF 10V 2004F 10V 6iduF 25v 16uf 40V
200uF 64V 20uF 1ov lour 15V louF 25V souF

v
<

320uF 64V 25uF 10V 16uF I5vV  l6uF

6 4uF ov 64/.4F IOV 25uF 15V 25uF
1/- each, 10/6 doz.

250uF 16V 1/6. 100pF 40V 1/3,

CERAMIC DISC CAPACITORS

100pF, 270pF, 470pF, 680pF, 1,000pF, 5d each.

0'02uF, 800V, 8d each,

SKELETON PRE-SET POTENTIOMETERS

Miniature linear 100, 250, 500 ohms and decades to IMQ.

0-3 watt +20% << 250 k2 +30% > 250kQ.

Horizontal or vertical P.C. mounting (0*! matrix) 1/- each.

DIODES—OQASS, OA%I, 1/6 each,

SILICON RECTIFIERS
BY236 800V 0-8 amp 3/« each.
B8Y237 1250V 0-8 amp 3/6 each.

VEROBOARD

0-1 matrix: 2+ x 3% 3/6, 31-)(3} 4/3, 5 x24 4/3, 5 x3% 5/3.

015 matrix: 2% X3 3/3 3% %33 3/9. 5x24 3/9, 5x3% 5/3.

Spot Face Cutter 7/6. Terminal Pins 36 for 3/

C.W.O. please. |/- post and packing on orders under £1.

E‘xport Enquiries welcome

YATES ELECTRONICS (rutwick) LTD.
29 LYALL CLOSE, FLITWICK, BEDS.

40V
25V T0uF 64V
2BV 204F 64V




MARKEI

PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

EQUIPMENT CASE

Finding a means of obtaining an
attractively finished case for a piece
of equipment can become a problem
to the amateur constructor, since
there are several proprietary cases
now on the market.

The Contil Mod-2 case from West
Hyde Developments is available in
varying sizes each with a p.v.c.
coating. Tt comes in kit form and is
easily assembled with a special cross-
head screwdriver, included with each
case kit.

The finish makes the case look
equally attractive in the living room
or laboratory. Itis quite easy to add
your own lettering to the front panel.

The cases would seem to be suitable
for housing any of the P.E. i.c. ampli-

fiers described last month and in this

issue.

The prices of the Contil Mod-2
cases vary from 29s 6d to 129s 6d,
postage extra.

Sizes and prices of the cases are
contained in a short form catalogue
available from West Hyde Develop-
ments Ltd., 30 High Street, North-
wood, Middlesex.

EA 0699-1 Oscilloscope manufactured by
Mitre Electronic Products

TEST EQUIPMENT

A regulated d.c. power supply,
designed for operating or testing
transistor receivers, amplifiers and
other low voltage equipment is the
latest product from Nombrex (1969)
Ltd., Exmouth, Devon.

Known as the Model-22 Mkl1 it
provides a variable voltage from zero
to 15V at currents of up to 500mA.
Any short circuit or overload con-
dition (approximately >600mA) is
indicated instantly by a red warning
light on the front panel.

The required output voltage is
selected by a control on the front
panel and both voltage and current
can be monitored on separate scales
of the output meter. The maximum
loading for the power supply unit is
12 watts. Regulation accuracy from
zero to full load is claimed at better
than 2 per cent, and ripple is less than
5mV at maximum current.

The Model-22 d.c. power supply is
mains operated and is priced at
£14 18s 6d.

Another item of importance for the
test bench is the oscilloscope and
although this is a rather expensive
item it should be considered a must
for any amateur experimenter.

A fairly inexpensive oscilloscope is
the EA 0699-1 from Mitre Electronic
Products, 22 Powis Terrace, London,
W.11. Intended for use in schools,
as a monitor, or for use in the service
repair laboratory, it costs £24 10s.

1t features a 23in diameter tube and
has a Y bandwidth from d.c. to
100kHz. The Y sensitivity at maxi-
mum gain with full Y shift is claimed
to be less than 100mV/cm. The
timebase covers a range of approxi-
mately 10us/cm to 100ms/cm.

SOLDERING IRON
A new miniature 12V 12W
soldering iron, type L20, has just been

West Hyde Developments Contil Mod-2 case kit

L20
Miniature 12V
12 watt soldering

iron from Adcola Products

introduced by Adcola Products Ltd.,
price 28s 6d. The iron is ideal for
printed circuit work and being 12V
operated is a useful addition to the
car tool box for carrying out small
or temporary electrical repairs on
printed circuits.

The iron can also be powered from
the mains using a transformer which
will become available as an extra.

SMALLEST RADIO

The introduction of the world’s
smallest radio in production is now
claimed by Lasky’s Radio Ltd.
Called the Astrad Orion it is made in
Russia and is a six transistor two-
waveband receiver measuring only
14in x 1&in x fin.

The set has a built-in ferrite rod
aerial and is fully tunable over the
medium and long waves. The signal
output is heard through a miniature
earphone and the set is powered by
either a rechargeable nickel cadmium
cell or a hearing aid mercury cell.

Complete with earpiece and battery
the Astrad Orion costs 39s 6d.
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Bulgin
illuminating
switch

SWITCHES AND LAMPS

The practice of illuminating con-
trols seems to be on the increase each
month, whether this is due to an
increase in general short-sightedness,
or the ever increasing sophistication
and greater demand expected of the
electronics industry, is a matter of
conjecture.

But following this trend is the latest
range of illuminated switches from
A. F. Bulgin & Co. Ltd., Bye-Pass
Road, Barking, Essex. The switch
unit has a normally biased push
action which can be locked in the
depressed position by twisting the
lens cap.

Two versions are available with
either single-pole changeover or twin
single-pole changeover switches. The
maximum switch contact ratings are
8A 250V a.c.

The lampholder accepts l.e.s. lamps
up to 28V and the lens caps are
available in five different colours.
The lamp contacts are isolated from
the switch.

A new product from Oxley is a
range of transistor switched indicator
lamps. The lamp contains its own
driver stage enabling the bulb to be
controlled from a low-current signal
and is available in two versions,
normally on and normally off.

The lamp holders have been
specifically designed to indicate the
state of logic or counting circuitry,
but no doubt many ingenious readers
will find other applications when they
finally appear on the retail market.

CINE/TAPE SYNC

Many of our photographically
minded readers may be interested in
the new Carol Model CS/2 pulse
system of tape/film synchronisation.
This new version is very similar to the
original one and incorporates all of
the more proven facilities of the
previous model, as well as some new
features.

The tape/film synchroniser is
housed in a two-tone metal case with
controls and a frames per second
meter all mounted on the front panel.
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Oxley transistor
switched indicator
lamp

The recommended selling price,
including tax, is £46 13s 6d and is
designed so that most projectors can
stand on top of the case, making a
neat compact set-up.

The main feature of the CS/2 model
is the inclusion of a motor speed
control circuit, which eliminates the
need for heavy ballast resistors and
gives more precise sync control.

The Carol Cinesound Model CS/2
is obtainable at most photographic
shops or direct from Contronies Ltd.,
Deepcut, Camberley, Surrey.

LITERATURE

Some 5,800 semiconductor devices,
including integrated circuits, f.e.t.’s
and thyristors are given in the new
semiconductor price list now being
issued by W.E.L. Components Ltd.,
5 Loverock Road, Reading, Berks.

Items listed cover devices manu-

Carol Model CS/2 tape/film
synchroniser from Contronics

factured by Texas, A.EI Semi-
conductors, Ferranti and Sprague; a
large number of CV types are also
listed. The semiconductor price list
is available free of charge, but all
applications for copies must be made
on company letterhead paper.

Also recommended is the added
service of Mainline Electronics who
now provide a catalogue of semi--
conductor devices which they can
supply from S.G.S., R.C.A., Inter-
national Rectifier, Emihus, Semitron,
and Plessey. Additions to their
components of all kinds are the i.c.
amplifiers 12A, 25A, and 70A at £7,
£8 5s, and £10 10s respectively.
These are R.C.A. designs that are
available in kit form. Details are
given in 4s catalogue by post from
Mainline Electronics Ltd., Thames
Avenue, Windsor, Berkshire.

Two new editions of component
catalogues are now available from
LST Electronic Components Ltd., 7
Coptfold Road, Brentwood, Essex,
and Adcola Products Ltd., Adcola
House, Garden Road, London,
S.W.4.

The LST catalogue lists many new
semiconductor devices, including a
special papn unijunction, type D13T,
which is claimed to be programmable.
Also listed in the catalogue are com-
plete power supply and audio
amplifier kits.

The Adcola catalogue contains
details of their complete range of
soldering instruments from replace-
ment bits to de-solderingirons. The

new de-soldering instrument styled
on the lines of their soldering irons is
also shown.

Both of the above mentioned
catalogues
charge.

are available free of
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m It's stillan Avometer
yet fits in the pocket/held
easily in one hand
I e B Measures up to 25kV and 25A
with optional accessories
bESt ® Accuracy conforms to
B S.S. 89/54.

Get your own Multimeter
today (complete with plastic case,
leads, instruction booklet and
a full year’s guarantee)
from your local supplier, or ask for

details direct from Avo.

B Has a d.c. sensitivity of
10,0000/V

Avo Limited
' Avocet House, Dover, Kent
Telephone: Dover 2626
ol Gl S Telex: 96283
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INPUT 230/240v. A.C. 50/60—
OUTPUT VARIABLE 0-260v.
BRAND NEW
Keenest prices in the country,
All Types (and Spares) from
$ to 50 amp. from stock.
SHROUDED TYPE

1 amp, £5. 10, 0. 2.5 amps,
£6. 15. 0, 4 amps, £9. 0, 0.
. 15,0, 8 amps,

10. 0. 10, amps, £18. 10. 0.

12 amps, £21. 0. 0. I5 amps,
. 0.0, 20 amps, £37. 0. 0.
375 aomgs. £72. 0. 0. 50 amps,

£92. 0, ©.
OPEN TYPE (Panel Mounting)

amp, 63100, amp, £5.103. 23 amps. £6.126_

ﬁ
STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C, operation.

EXPERIMENTERS’ ECONOMY KIT

| to 36 Flash per sec. Ali electronic components includ-
ing Veroboard §.C.R. Unijunction Xenon Tube and in-
structions £5.5.0 plus 5/- P, & P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc, Roller tin
rinted circuit.  New trigger coil, plastic thyristor

r—80 f.p.s. Price9gns. 7/6P. &P.

HY-LYGHT STROBE

This strobe has been desi d and produced in resp

to wide public demand, for use in large rooms, halfs and

the photographic field. It has four times the li¥ht output

at 30 f.p.s. and utilizes a silica plug-in tube for longer

life expectancy, printed circuit for easy assembly, also a

special trigger coil and output capacitor. Light output

approx. 4 joules, Price £10.17.6. P. & P. 7/6,

7-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price 10/6, P, & P. 2/6
or Post Paid with kits.

Several types of Flash Tubes available from stock.

AVAILABLE IN THE FOLLOWING VALUES :
| ohm, 10 a.; 5 ohm, 4.7 a.; 10 ohm, 3 a.;

25 ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm, | a.;
250 ohm, .7 a.; 500 ohm, 45 a.; 1,000 ohm,
280 mA: 1,500 ohm, 230 mA; 2,500 ohm, .2 a. Diameter

%{in.PShI:ft length jin,, dia. 3fin. AIll at 27/6 each.
. & P, 1/6.

50 WATT. |/5/|0/25/50/|00/250/500/|,000/|,500/2,500
ohm. AHat2l/-each. P.&P. /6

25 WATT.

10/25/50/100/250/500/1,000/!,500/2,500
ohm. All at 14/6 each. P.& P, I/6.
_—_-—_—'___-_—
VEEDER ROOT, 230V a.c. 50 cycle, 5-figure AW
counter (non-resettable). 18/6, P. & P. 1/6,

e S D R e
Large Digit 12-18 V D.C. MAGNETIC
COUNTER. 4in drum calibrated 0-9.
Figures |3in high, 3in wide. Set of fm, Ib:
fc/o contacts operated by drum cam. The
units which can be used in multiples are
ideally suited for batch or lap recording or
for the many purposes where large easily g

read numerals are required. Price 18/6, P. & P. 2/6.
W e e e -
PARVALUX TYPE SDI9 230,250 VOLTS A.C.
REVERSIBLE GEARED MOTOR.
30 r.p.m. 40tb. ins. Position of drive
spindle adjustable to 3 different angles.
Mounted on’substantial cast aluminium
base. Ex-equipment, Tested and in first
class running order, A really powerful
motor offered at a fraction of makers’
price. 6 GNS. P, & P, 10/-, —_—

NICKEL CADMIUM BATTERY. 1.2 volt 35 AH.
Size 8% in. high » 3 x 1§ in. 30/- each plus 4/- P. & P.
Sintered Cadmium Type I'2 v. 7AH. Size: height 3} in,,
width 2§ 1% in. Weight: approx. I3 oz. Ex-R.A.F,
Tested. 12/6. P. & P. 2/6.

S T —— R — —— —
UNISELECTOR SWITCHES NEW
4 BANK 25 WAY FULL WIPER B

25 ohm coil, 24v. D.C. operation.
£5.17.6, plus 2/6 P. & P,

6 BANK 25 WAY FULL WIPER
25 ohm coil, 24 v. D.C. operation. £6.10.0, plus 2/6 P. & P.
8 BANK 25 WAY FULL WIPER

24 v. D.C. operation, £7.12.6, plus 4/- P, & P.

All Mail Orders—Also Callers—Ample Parking Spac
57 BRIDGMAN ROAD, LONDON, W.4 Phone 995
SHOWROOM NOW OPEN
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SERVICE TRADING CO

CLOSED SATURDAY

RMER

Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc., 6-12
volt D.C. op. price 25/- plus 2/6
P. & P. ORP 12 including circuit,
/6 each, plus 1/- P, & P.
. MAINS MODEL. Incorporates
s Transformer, Rectifier and special
relay with 2 5 amp mains ¢/o contacts.
Price inc. circuit 47/6.Llus 2/6p. & P.
—— — m— —

— — i w—
LIGHT SOURCE D PHQEO

CELL MOUNTING

Precision engineered

light source with focusible ﬁ

lens assembly and ventilated

lamp housing, to take MBC bulb. Separate

photo cell mounting assembly for ORP. 12

or simiiar cell. Both units are single hole
fixing. Price per pair £2.15.0. P, & P. 3/6.
New SIEMENS,

RELAYS PLESSEY, etc. mini-

ature relays at highly COMPETITIVE
PRICES

Coil Working Contacts Price
Q d.c. Volts
170 9-12 4c/oH.D. 14/6
170 912 3c/o+ 1
H.D. c/o 12/6
280 6-12 c/o 1.B 14/6
700 1224 2 cjo 1.B 12/6
700 16-24 4 clo 1.B 15/6
700 16-24 4M 2B 1.B 12/6
1250 2040 2c/o H.D. 1.B 12/6
2500 30-50 2c/o H.D. I.B i2/6
9000 40-70 2 cjo 1.B 10/-
H.D. Heavy Duty., POST PAID

1.B. = Including Base

MINIATURE RELAYS
9-12 volt d.c. 2 cjo 500 M.A. contacts.
Size | x§ x fin. Price 11/6 post paid.

30-36 v d.c. 2 ¢/o 500 M.A. contacts. 3,200
ohm coil. Size | x % x }iin. 8/6. Post paid.

Jad 230 VOLT AC RELAYS  fu]

230 vole AC Coil. Three c/o |
5 amp. contacts. 17/6 post
paid. (lllustrated).

LONDEX 4 c/o 3 amp con-
tacts. 18/6 inc, base, post paid, _

RING ™

Functional Versatile
Educational

This multi-purpose Auto
Transformer, .with large
centre aperture, can be
used as a Double wound 2
current Transformer, Auta Transformer,
H.T. or L.T. Transformer, by simply hand
winding the required number of turns
through the centre opening. E.g. Using the
RT. 100 V.A. Model the output couid be
wound to give 8V. @ 124a., 4V, @ 25a,, 2V,
@ 50a., etc.
Price: RT.I00VA 3.18 turns per volt, £2.5.0+
3/6 p. and p.  RT.300VA 2,27 turns per volt,
RT. IKVA .82 turns
+6/6 p. and p.

- —

MULTI
RANGE METERS

S New Model U5S0D Multi tester,
20,000 OPY, mirror scaled with overload
protection. Ranges—d.c. volts: 100mV,
0-5V, 5V, 250V, 1,000V; a.c. volts:
, OV, 50V, 250V, 1,000V; d.c.
current: SuA, O0-5MA, S5MA, S50MA,
250MA. Complete with battery and test
probe. £7.5.0 post paid.

230V A.C. SOLENOID.
Heavy duty type., Approx.
2ib pull. 17/6, P. & P. 2/6.
12v. D.C. SOLENOID.
Approx. b pull. 10/6,
P. & P. |/6,

50V D.C. SOLENOID. Approx. lib

pull. 10/6, P. & P. 1/6,
50V D.C. SOLENOID. Approx. 2lb
pull. 12/6,P. & P. 1/6.

e
1560

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2. Tel. GER 0576

OCTOBER 1969

TRANSISTOR SUBSTITUTION
HANDBOOK — 9th Edition
18/- net

47 EASY ENTERTAINMENT
AND SCIENCE PROJECTS
VOL. i

by Robert M. Brown and

Tom Kneitel 24/- net

NOVEMBER 1969

TRANSISTOR COLOUR TV
SERVICING GUIDE
by Robert G. Middleton 35/- net

CLOSED CIRCUIT TV FOR
ENGINEERS AND
TECHNICIANS

by Leonard E. Showalter 50/- net

JANUARY 1970

UNDERSTANDING AND
USING UNIJUNCTION
TRANSISTORS
by 8. Hoberman

24-

ELECTRONIC CIRCUIT
DESIGN
by Farl J. Waters 30/-

FEBRUARY 1970

LEARN ELECTRONICS
THROUGH
TROUBLESHOOTING

by Wayne Lemons 75/-

FM FROM ANTENNA TO
AUDIO
by Leonard Feldman

30/- net

The above are obtainable
from most good bookshops
or direct from the Pub-
lishers (see below) on
remittance of the price
plus 2/6 p. & p.

FOULSHAM-SAMS

TECHNICAL BOOKS

(W.FOULSHAM & CO.LTD)
YEOVIL RD.. SLOUGH. BUCKS. ENGLAND




MODEL
RAILWAY

IOGIGISHSEMS

By P. GOODES

AUTOMATIC MARSHALLING YARD AND TURNTABLE

LAST month’s article gave some suggestions, based on
the author's layout, for automatic control of a
marshalling yard. The gates used on the master control
panel (G3, G4, G5, G6, GT) and those on the store
(G2, G4, G6, G8, G10) require buffer amplifiers on the
output. The gate and buffer are shown in Fig. 4.1.

For added security, gates Gl to G5 on the track
switch decoder should each have an input from bistable
BS2B on the master control.

A greater degree of flexibility can be provided if a
loco unit can be made to turn round or change track.
This is where an automatic turntable can come in useful.
The remainder of this last part of the series will describe
the author’s home-made unit. ’

TURNTABLE

The turntable to be described was built entirely from
scratch, since those obtainable commercially were
unable to give the required facilities. The require-
ments were as follows:

To allow a train on to the turntable at any one
outlet and to enable it to be removed either forwards
or backwards from any preselected one of five outlets.

BISTABLE CONTROL

Obviously a bistable is required to do this, giving a
sharp control so that it is either stationary or rotating.
Rotation is started by a push button on the control
panel. This sets the bistable BSI in Fig. 4.2 with a |
at its B output and a 0 at its A output. Since the
control amplifier is an inverting device, the A output
0 is fed to it, starting the turntable rotating.

To stop the turntable at the required outlet, a neg-
ative voltage “1” is taken from the output of mono-
stable MS1 and is applied to a control wiping contact
mounted on the underside of the turntable. On the
fixed base, five contacts are mounted and as the turn-

table rotates a | pulse is fed through each of these five
contacts in turn. A rotary switch S3, mounted on the
control panel, is used to select the particular outlet
and when the 1 pulse reaches the corresponding fixed
contact, it is fed through to switch off the bistable.

Monostable MSI is used to overcome such condi-
tions as follows: if, for example, the turntable starts at
position 2, it is impossible to bring the engine out in
reverse at, say, outlet 5 without the turntable stopping
at outlet 5 and then needing to be restarted to take it
through another 180 degrees.

When switch S1 is closed the 1 pulse from BS1B out-
put triggers the monostable which has a time constant
of approximately the time taken for the turntable to
complete a quarter of a revolution. Thus the output
becomes O for this period of time and the bistable
cannot be triggered off until the monostable reverts to
its quiescent state.

The speed of the turntable was made adjustable, but
optimum speed was found to be about 14 rev/minute.

o

OV:

o ¢ -

Fig. 4.1. Gate and buffer for the master control
and store
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TRIP SWITCH

As an alternative to the start button a trip switch
may be mounted on the turntable so that the engine
starts the turntable rotating. In this case a relay
buffer and relay should be used instead of the control
amplifier and should be operated from the B output
of BS]. One pair of contacts is used to switch the
turntable motor on and another two pairs to cut off
the supply to the engine,

The circuitry is mounted on a printed circuit board,
the layout for which is shown in Fig. 4.3. The board
shown caters only for the bistable and monostable
and it is left to the reader to build up a relay buffer or
control amplifier according to which ever he requires.

WIPER SWITCH MECHANISM

The moving part of the turntable consists of a circle
of hardboard 12in in diameter. On to the underside of
this is fixed a circle of ordinary railway track (Fig. 4.3).
The central wiping contacts are also fitted to the
underside of this piece of hardboard and may be made

-1V 820k0

[ -

0-047pF
CAPACITOR USED IN
PLACE OF 10k BISTABLE
[A]B]sst INPUT RESISTOR
10 S
MOTOR
CONTROL
Ms1
o= ]
S2 S3
7 o— 0
e —)
— -0
ON TURNTABLE ON CONTROL
PANEL
Fig. 4.2. Circuit diagram for the semi-automatic
turntable

from old relay contacts or similar springy material
and bent to shape. This contact is connected elec-
trically to a Meccano wheel which is screwed on to the
board and acts as a bush.

The base carries four cradles set at 90 degree intervals.
Slots are cut in the tops of these cradles to carry truck
axles and wheels and the whole so set that the rails of
the rotating part run on these wheels. At the centre
of the base another Meccano wheel is fitted and a
short piece of rod is secured through this wheel.
Using this as the axis of rotation, the rotating table
should now run smoothly on the base. At this stage
the piece of straight railway track, which carried the
engine to be turned, may be fitted and this should be a
little over 12in in length.

The five fixed contacts should now be fitted to the
base so.that contact is made between the wiper and
each fixed contact as the track on the table is opposite
the associated incoming track.

The motor may be fitted now (Fig. 4.4). The
motor used was a “Mighty Midget™ motor with gears.
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RAILS USED AS
GUIDES

(OLD MECCANO
GEAR WHEEL)

TRACK STRIP OF COPPER INCOMING TRACK
ON TABLE SOLDER TO TRACK)/ OF ONE OQUTLET

LON TAB/L
R— N\_/

4
ROTATING PART
OF TABLE BASE OF RAILWAY SYSTEM

SIDE VIEW OF
CONTACT

Fig. 4.3. Underside view of the rotating table

This is screwed to an aluminium base which in turn is
hinged to the base. A rubber band connected be-
tween the motor and the base ensures that the drive
shaft is tensioned against the edge of the rotating
table. The electronics may now be incorporated and
a dummy run attempted. When the turntable stops
at each point the incoming tracks should be aligned to
the track on the rotating table and secured.

Finally, a piece of spring strip should be soldered to
each rail of the turntable track so that connection is
made to the track at the outlets selected, thereby
ensuring that the train supply gets through to the
turntable track.

CRADLE TO CARRY
4~ "F—AXLE AND WHEELS
FOR TABLE TO RUN ON

4 \chnou DRIVE FROM

GEARED SHAFT

RUBBER BAND/\\
TENSIONS MOTOR .
AGAINST EDGE

F TA
L BLE MECCANO

HH \J WHEEL rh

AS OTHERS BUSH

5 FIXED
CONTACTS

Fig.4.4. Top view of the turntable bed on which the
table runs




, brings you a
= mountain of

components at
manufacturers’ prices

The serious amateur should :
never be without this compre-
hensive price list and guide to
semiconductors and electronic
components from RCA, IR, SGS,
Emihus,Semitron,Keyswitch,Plessey,
Morganite, Litesold and others (to-
gether with manufacturers’ application
data) which you can buy direct from us
atmanufacturers’ prices e.g. IN914 1/3d.
IN916 1/11d.12N697 4/5d. 11 2N706 §
2/3d. 1 2N706A 2/9d. O 2N929 §/8d.
[12N1613 4/8d.2N3011 9/1d. 0 2N3053
6/2d. 0 2N3085 15/9d. 0 3N140 15/3d. O ;
BFYS50 4/8d. O BFY51 3/9d. OBSY27 18/-0 ' & 3
BSY95A 3/3d. 0 C407 4/6d. o CA3012 V
18/3d. 0 CA3014 25/6d. 1 CA3020 25/9d. O
OA200 1/9d. 01 OA202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

The result of the combined resources of SGS .. %1.0, 0.
and RCA these quasi circuits set new standards 25K . ... ... £8. 5. 0.
in quality and performance. Each kitis complete o e i £9. 0, 0.
with circuit diagram, all semiconductors, resis- TOK. . . .. .o £10.10. 0.
tors, capacitors and printed circuit board. Any two will make an outstanding stereo

equipment.

To: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

I enclose 4/-. Please send me your price list and guide D

I am interestedin ... Amp Mainline Audio Amplifier Kits. Please send me full data D
I am interested in receiving data on preamplifier & power supply kits D

NAME_ ADDRESS.

(A member of the ECS Group of Companies) re2ee I
h-----------------------------‘
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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 8/6
each, 86/- dozen, your assortment.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Belf-regulating
temperature control. 10/- post free.

15 Amp FOOT
SWITCH

SBuitable for sewing ma-
motor, drilling
N/ machine or in fact to switch
'8, any job where both hands
are to be left free. Rated at
13A, 260V. Price 22/6,

3 DIGIT COUNTER
For tape recorder or other

application, re-settable by de-
pressing button. Price §/8, N

TRANSDUCER

Made by ACOS, reference No.
1.D.1001. For measuring vibration,
etc., to be used in conjunction with
“‘G"” Meter. Regular price 85, Our
price 49/8. Brand new and unused.

ISOLATION SWITCH

20A D.P. 250V. Ideal to control water
heater or any other appliance. Neon
indicator shows when current is on, 4/8.
48/- per dozen.

12 VOLT SOLENOID

For energizing Reed Switches, etc.,
size approx. l}n. long by 1}in.
dlamet le throug 1 ]
6 each,

)

. Hol
approx. iin. 8/

AC FAN
Bmall but very

powerful mains
motor with 53~
blades. Ideal for
cooling equip-
ment or as extrac-
tor. Silent but very
efficient. 17/8, post
4/8. Mounts from
back or front with
4BA screws.

M.W. SIGNAL GENERATOR
Complete kit as described in last month’s issue
12/8 each.

80 OHM BALANCED ARMATURE
EAR PIECE

Usable as microphone or loudspeaker 4/6 each.

ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Smith’s, these units
are as fitted to many top
quality cookers to control the
oven. The clock is mains
driven and frequency con-
trolled so it is extremely
accurate, The two small
dials enable switch on and off times to be accur-
ately set. Ideal for switching on tape recorders.
Offered at only a fraction of the regular price—
new and unused only 89/6, less than the value of
the clock alone—post and insurance 2/9.

BECKASTAT
This is an instant thermo-
stat, simply plug your
appliance into it and -its
lead into wall plug.
Adjustable setting for
normal air temperatures.
13A loading. W!ll save its
cost in a season 19/6, post
and insurance 2/9. *

SOLDER GUN

A must for every busy man. Gives
almost instant heat; also illumi-
nates job. 100 watt 220/240V, 39/6
(saves you over 30/-) post and ins. 4/6.

you over £3.10), post and ins. 6/6.

FLEX BARGAINS

8creened 3 Core Flex, Each core 14/0076 copper
P.V.C, insulated and coloured, the 3 cores laid
together and metal braided overall. Price £3,15
per 100yd cofl. .
15 amp 3 Core Non-Kink Plex, 70/0076 insulated
coloured cores, protected by tough rubber sheath,
then black cotton braided with white tracer. A
normal domestic flex as fitted to 3kW fires.
Regular price 8/6 per-yd. 50yd coil, 4,10 or cut
to your length 2/8 per yd.
10 amp 3 Core Non-Kink Flex. As above but
cores are 28/0076 copper. Normal price £/6 per
yd. 100yd coil 87,10 or cut to your length 1/9 per yd.
§ amp 2 Core Plex. As above but 2 cores each
23/0078 as used for vacuum cleaners, electric
blankets, etc., 38/6 100yd coil.

0076 Coee P.V.C. covered, circular, nor-
mally sold at 1/6 yd. Our price 100 yd. coil
#3.19.8, Post and Insurance 6/6.
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BIG JOB 250 watt model, 98/6 (saves

ELECTRIC TIME SWITCH

Made by Smiths, these are A.C. mains operated, NOT
CLOCKWORK. Ideal for mounting on rack or shelf
or can be bulilt into box with 13A socket. 2 completely
adjustable time periods per 24 hours, 5 amp changeover
contacts will switch circuit on or off during these
periods. 58/8, post and ins. 4/6. Additional time
contacts 10/- pair.

STEREO CABINET

Size 25in. - 14in. x 9}in. deep—speaker compart-
ment each -nd. Centre portion with hinged lid and
removable bottom has platform for autochanger and
room for amplifier. Two tone (red and grey) rexine
covered but loud speaker ends need metal grilles.
‘With handle and clips, 22/6, Carriage and packing
15/-.

‘GLADIATOR' 2 WAVE BAND TRANSISTOR RADIO

7 transistor, 2 wave band (mediumn and long)
pocket radlo with carrying handle and ear-
plug. These radios use a ferrite slab aeriul and
a conventional superhet circuit with built jn
moving coil speaker. Completely built up,
ready to play. Offered at less than importers
price due to bankrupt purchase, A remark-
able bargain. 3$8/6 plus 3/6 post and insurance.

DRILL CONTROLLER

Electronically changes apeed from
approximately 10 revs. to maxi-
mum. Full power at all speeds
by finger-tip control. Kitincludes

all parts, case, everything and full
instructions, 19/8 plus 2/6 post and
insurance. e up model available
at 87/8 plus 2/6 p. & p.

THIS MONTH'S SNIP

TANGENTIAL Wl;',er is comhtlg Iimt act today

and you won't dismay, This
HEATER heater unit is the very latest
UNIT type, most efficient ‘and quiet

running. Is as fitted in Hoover
and blower heaters costing £15
and more. We have a few only,
Units complete, wired ready to fit
into cases, i.e. motor impeller, 3kW,
heater switching 1, 2 and 3kW, and
with thermal safety cut-out. Can be
titted into any metal line case or cabinet.
Needs only on/oft switch, 79/6; postage and
insurance 6/6. Don’t miss this.

3 STAGE PERMEABILITY TUNER

This Tuner is a precision instrument made by the famou®
“'Cylden’’ Company for the equally famous Radiomebile Car
3 Radio. It js a medium wave tuner (but set of longwave coils
available as an extra if required) with a frequency coverage
1620 ke/s—526 kefs and Intended to operate with an I.F.
value of 470 kcfs. Extremely compact (size only 2} x 2 x 1in
thick) with reduction gear for fine tuning.. Snip price this
nionth 12/8, with circuit of front end suitabie for car radio or
a8 a general purpose tuner for use with Amplifier. Post Free.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take
Supplied complete with 6 feet of heavy cable and

standard 13 amp fused plugs.
13 amp plug. Similar advertised at £5. Our price 39/6, post and ins. 4/6.

VARYLITE

Will dim incandescent lighting up to 600 watts from full
brilliance to out. Fitted on M.K. flush plate, same size and
fixing as standard wall switch so may be fitted in place of
this, or mount on surface. Price complete in heavy plastic
box with control knob £3,19,6,

BUY TIME SLOT METERS

1{ you hire out equipment such as T.V. sets by the hour then
these slot meters are what you require. We have 3 types,
8d an hour, 1/- an hour and 1/6 an hour. Brand new.
Made by the famous Weston Company. Price 23.19.6,
postage and insurance 6/6.

THERMOSTAT WITH PROBE

This has a sensor attached to a 15A switch by a
14in length of flexible capiilary tubing—control
range is 20°F to 160°F so it is suitable to
control soil heating and liquid heating especially
when in buckets or portable vessels as the sensor
can be raised out and lowered into the vessel.
This thermostat could also be used to sound a
bell or other alarm when critical temp. is reached
in stack or heap subject to spontaneous com-
. bustion or if liguid is being heated by gas or

- other means not controllable by the switch.
Made by the famous Teddington Co., we offer these at 12/6 each. Postage and
insurance 2/9.

HI-FI BARGAIN

FULL F1 12-IKCH LOUDSPEAKER. This is undoubtedly
one of the finest ioudspeakers that we have ever offered, pro-
duced by one of the country’s most famous makers. It has a
die-cast metal frame and is strongly recommended for Hi-Fi
load and Rhythm Guitar and public address.

Flux Density 11,000 gauss. Total Flux 44,000 Muxwells—-
Power Handling 15 watts R.M.S. Cone Moulded fibre. Freq.
response 30-10,000 c.p.s.—specify 3 or 15 ohms—Mains re-
sonance 680 c.p.s.—Chassis diam. 12in-~12¢in over mount-
ing lugs—Baflle hole 1lin diam.—Mounting holes 4, holes
-—}in dlam. on pitch circle 11}in diam,—Qverall height
5tin. A £6 speaker offered for only £3.9.6 plus 7/6 p. & p.
Don’t miss this offer, 15in 80 watt £7.18.8, 18 in 100 watt #24.10,

——==—>— REED SWITCHES

Glase encased switches operated by external
magnet—gold welded contacts. We can now offer
3 types:—

Ministore, lin long . approxiiuately }in dia.
meter. Will make and break up to } amp tp to
300 volts. Price 8/8 each, 84/~ dozen.
Btandard, 2m long x %in diameter. This wiil
break currents of up to 1 amp, voltages up to
250 volts, Price /- each, 18/~ per dozen.

Flat, 2in long, just over -%in thick, approximately
}in wide. The Standard type flattened out, so

* that it can be fitted into a smaller space or a larger

quantity may be packed into a square solepold.
Rating 1 amp. 200 volts. Price 8/- each, #3 per
dozen.

Small ceramic magnets to operate these reed
switches 1/8 each, 18/- per dozen.

MOTOR WITH GEARBOX

Very powerful 7
from standard A.C. mains.
plus 3/8 P. & P,

EXTRACTOR FA

Cleans the air at the rate of
10,000 cubic feet per hour.
At the pull of a cord it ex-
tracts grease, grime and
cooking smells before they
dirty decorations. Suitable
for kitchens, bathrooms,
factories, changing rooms,
etc., it's so quiet it can
hardly be heard. Compact, 6in
casing with 53in fan blades. Suit-

able wherever it is necessary to move
oir fast. Kit comprizes motor, fan
blades, sheet steel casing, pull and ins.
switch, mains connector and fixing brackets.

r.p.m., operates
20/s

e

230 VOLT SOLENOID
3in stroke. Bize 23in
E;g % 1%n. 14/8, postage

FLUORESCENT CONTROL KITS
Each kit comprises seven items—Choke, 2 tube
ends, starter, starter holder and 2 tube clips,
with wiring instructions. Suitable for normal
fluorescent tubes or the new *‘Grolux’’ tubes for
fish tanks and indoor plants. Chokes are super-
silent, mostly resin filled. Kit A—15-20 w.
19/6. Kit B—30-40 w. 18/6, Kit C—80 w. 19/6,
Kit E—66 w. 18/6. Kit MF! is for 6in, 9in
and 12in miniature tubes, 19/8, Postage on Kits
A and B 4/6 for one or two kite then 4/6 for each
two kits ordered. Kits C, D and E 4/6 on first
kit then 3/8 for each kit ordered. Kit MF1 3/6
on first kit then 3/6 on each two kits ordered.

DEAC RECHARGEABLE BATTERY

1-2V-2000mA/hr type (2000DKZ). Size 2in dia. x
§in thick approx. Tremendously powertful, will
deliver 4 amp for § hour. Regular price over £2

. Snip price 18/8 each. NEW AND
UNUSED.

MAINS TRANSFORMER SNIP

Making a power pack for
amplifier or other equip-
ment? These transform-
ers have normal

primaries (230/240v.) and
isolated secondaries two
types (1) 12v. 500mA at
=;:, (2) 16v. 500mA at

THERMOSTATS

Type “A” 15 amp. for controlling room heaters,
h ring board. Has spindle for
pointer knobs. Quickly adjustable from 80-80°F.
9/6 plus 1/— post. box for wall
5/-. P.&P.1/-.
Type “B” 156 amp. This is a 17in long rod type
made by the famous Sunvic Co. Spindle adjusts
this from 50-550°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Suitable
for controlling
ooy furnace, oven
kiln immersion
heater or to make flame-stat or fire
alarm. 8/6 plus 2/6 post and insurance.
Type “D”. We call this the Ice-stat as it cuts in
and out at around freezing point, 2/3 amps. Has
many uses one of which would be to keep the loft
pipes from freezing, if a length of our blanket wire
(16 yde. 10/-) is wound round the pipes. 7/8.

P. &P, 1/-.
This is atandurd refrigerator thermo-

ng,

g,
stat. Spindle adjustments cover normal refrigera-
tor temperature. 7/8, plus 1/— post.

“P»,* Glass encased for controlling the temp.
ot liquid, particularly those in glass tanks, vata
or sinks, th is held (half sub; d) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical baths of all types.
Adjustable over range 60° to 150°F. Price 18/-,
plus 2/— post and insurance.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semiconductors - add 1/~ post. Over £1
post free. 8.,A.E. with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon



JUPITER PROBE

The fly-by probes scheduled for
launching to study the Jupiter
environment in 1973 and 1974, are
making demands on the time of
astronomers for planning the trajec-
tories. Accurate observations are
required of the positions of the
Galilian satellites lo, Europa, Gany-
mede and Callisto.

There are a number of difficulties
here, the principal one being the
uncertainty of predicting the orbits of
these bodies. The errors at present
are high and amount to some thou-
sands of kilometres. Amateur obser-
vers have been able to establish this
with their much less sophisticated
apparatus than that of the profes-
sional observatories.

The general studies to be made of
the Jovian environment includes the
study of particles, magnetic and
electric fields, gravitational fields,
effect of the solar wind and the atmo-
spheric constituents of the planet!

One of the instruments used will be
an imaging photo-electric polarimeter
which will observe the Galilean
satellites and Jupiter itself. Unfor-
tunately, the error noted above is
certainly larger than the field of view
of the imaging instrument.

Locking on to the satellites could
be impossible unless the astrometric
data is improved and NASA is
therefore urgently seeking positional
data of the four Galilean satellites,
and if possible also the position of
Amalthea (satellite V).

If the position is not improved,
particularly for the next two appari-
tions, NASA made be forced to set up
conventional observatories to deal
with this problem.

HONEYSUCKLE DISH

The rapid growth of Australia’s
contribution to the U.S.A. space
programmes may have a spectacular
reward. As a result of the successful
Apollo 11 mission NASA have indi-
cated that Honeysuckle Creek track-
ing centre near Canberra will be
up-graded by the addition of a 200ft
dish aerial.

The existing 85ft aerial was able to
receive the telemetry quite satis-
factorily ‘but its ability to deal with
the television signals was marginal.

SBAGEWATICH

By Frank W. Hyde

It was as a result of this situation that
the Commonwealth Scientific and
Industrial Research Organisation
made the Parkes 210ft dish available
during the critical moon trans-
missions.

The geographical position of Aus-
tralia in relation to Cape Kennedy
has been the reason for the close
co-operation between the personnel
and their contact with advanced space
techniques. These facilities in the
southern hemisphere are essential to
the future projects of space explora-
tion and the moon based stations of
the future.

WATCHING ]HE BIRTH OF
STARS

The dark clouds in the Orion
Nebula look like ‘“‘protostars” con-
densing and the Green Bank radio
astronomers have found some very
compact clouds in regions of star
formation.

These clouds of ionised hydrogen
emit radio waves at 2cm. The
emission at 18cm of the hydroxyl
radical (OH) is believed to come from
protostars and there is also the pos-
sibility that the OH radical also emits
at 2cm. Some nebulae also show
that they contain concentrations of
ionised hydrogen.

In 1947 Bok, working with the
Mount Palomar telescope, noticed
the dark patches against bright
emission nebulae and suggested that
they were clouds of matter. Since
then Dr M. Penston has studied
several of the Bok globules which are
seen against the bright Orion nebula,
three of these are like spheres of gas,
and they appear to have cooled down
well below the usual temperature in
interstellar space. Their mass is of
the order of one solar mass and this
supports the idea that they are stars in
formation.

SATELLITE AERIAL WITHOUT
A DOME

On October 1 this year Raistang 2,
a new large radio aerial for satellite
communications, went into opera-
tion. Raistang 1 went into service
in 1964 and was 25 metres in diameter,
housed in a radome of plastic kept
inflated by internal excess pressure.

The theory was that by housing it
in a protective cover the construction
could be both lighter to erect and
easier to maintain. Also working
conditions for staff would be more
amiable.

In practice however, a number of
grave disadvantages appeared. When
wet the radome causes a higher level
in the noise component of the system
and this leads to considerable damp-
ing of the signal in passing through
the wet shell. Also the wet shell
reflects earth radiation back to the
aerial. With a rainfall of Imm/h there
is a rise of noise temperature of 3-5db
and when the rainfall rises to 10mm/h
the increase is as much as 7 Bels.

The second aerial, which was built
without the radome, has a far more
robust structure and provision is also
made for differing weather conditions
according to location.

Some five thousand 150 watt
radiators (infra red) are arranged in
groups behind the reflector to take
care of snow and ice. The rear of the
dish aerial is totally enclosed so that
the supporting struts of the aerial
are shaded from the heat of the sun in
order to reduce distortion.

An axially mounted- horn feed
enables both transmitter and receiver
electronics to remain in position
wherever the aerial is moved. The
diameter of this dish is 28 metres.

There are plans for two more
aerials in this complex which is the
measure of what is expected from the
increase in communications traffic
when Intelstat Il programme gets
under way.

The next major event to be handled
by the present aerials will be the 1972
Munich Olympics.

METEORS ON TAPE

A machine which will increase
man’s knowledge of the origin of
meteors has ~been developed by
Sheffield University and the Projects
Division of Dunford Hadfields. The
University team under Prof. Kaiser
have installed an automatic digital
recording system to process and
analyse meteor echoes at the radio
gstlrdonomy observatory at High Brad-

eld.

For some 12 years meteors have
been observed at Bradfield using the
technique of reflected pulses from
ionised meteor trails. The new
technique being developed by Prof.
Kaiser’s team will help to remove the
laborious analysis work involved in
the old method.

THE MOON AIDS THE
MOTORIST

A new synthetic rubber which man
used to make his first footprints on
the moon may help the motorist. The
material, a fluoro-elastomer can be
used for seals, disc brake systems and
otl?er places where very high tempera-
tures occur. Full return after defor-
mation is possible up to 200 degrees
centigrade.
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HIS series of articles is intended as a basic “‘self-
teaching’’ course for the home-constructor who

wishes to design his own transistor switching circuits.
Component values may be calculated from the simple

By B.Pounder

theory given and it will be shown how the circuits may

be assembled and tested.

Expensive test gear will not be required; neither will
elaborate power supplies. Battery operation will be
utilised throughout so that circuits may be tested without

the need for setting up elaborate equipment.

ANYONE with a knowledge of little more than Ohm’s
law can easily acquire the facility of arriving at
first-approximation circuit designs from which improve-
ments can be made as experience develops. The designs
given start with basic transistor operation and lead on
to practical circuits.

BREADBOARD ASSEMBLY

One of the easiest methods of construction is the
*“‘breadboard” assembly technique based upon the use
of component push-in boards such as S-Dec, p-Dec
and T-Dec. These are available from component
suppliers and from M.L.I. for members of the teaching
profession.

The use of these Decs enables a limited kit of com-
ponents to be used many times over, and makes the
task of changing components in an already assembled
circuit simplicity itself. Because of this easy form of
component assembly, a number of circuits can be built
and tested very quickly. If a mistake is made in the
connections, correction is straightforward without
using a soldering iron.

There are three basic types of “Dec”, S, #, and T.
Each contains rows of phosphor bronze contact strips
mounted in a small box beneath a plastics panel. The
panel contains rows of numbered holes above the con-
tact strips through which component leads may be
inserted into the contact strips. Contacts are electri-
cally and mechanically sound. Once a lead has been
set in a particular position and attitude, so it will remain
unless pushed or bent into another.

The arrangement of sockets on the three types of
Dec is shown in the photographs. Circuit layouts are
similar to those used with Veroboard, except that no
solder is required.
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Of the three types of Dec, the S-Dec is the least
expensive and the easiest to get components into and
out of on account of the relatively wide pitch between
socket rows. It is designed for long-lead transistors in
TO1 or TOS encapsulations and will only accept short-
lead TO18 or plastics devices if these are used in con-
junction with transistor sockets to which leads about
1-5in long have been pre-soldered.

The other two types are more expensive but much
more versatile. They will accept both long- and short-
lead transistors directly as well as the standard inte-
grated circuit packages provided that they are purchased
with the appropriate i.c. carriers. The small socket
spacings on the x- and T-Decs enables circuits of con-
siderable complexity to be assembled as will be shown
as this series develops.




If required, two or more of these “breadboards’
can be fitted together by their dovetail slots and panel
mounted components can be fitted to the associated
metal brackets.

COMPONENTS

Before getting down to the actual circuits, a word or
two about the components to be used is appropriate
here.

Apart from the breadboard and some single stranded
connecting wire, a stock of transistors, resistors and
capacitors will be required for all the circuits to be dis-
cussed. In addition, one or two extras will be required
for some circuits, for example, diodes, bulbs, a relay,
and so on. Some of these may need wires attached to
facilitate insertion in the breadboard holes.

The transistor stock need only consist of a few
general purpose types, nmpn or pnp, silicon or
germanium; few circuits will require both npn
and pnp devices. If the transistors will stand currents
of up to one ampere, they will be capable of working in
all the circuits, but smaller types can be substituted in
‘Tlow current applications up to about 100maA.

The circuit layouts to be given will be based on the
assumption that the transistors used have an e-b-c lead
sequence. It should be noted that some readily avail-
able plastics devices have an e-c-b sequence. It will be a
simple matter to modify the suggested layouts to accom-
modate devices of this type. Some specimen lead
arrangements are shown in Fig. 1.1.

For resistors, it is advisable to have a few of all the
10 per cent values. This may not be as expensive as it
seems and has the advantage that a component of
approximately the same value as that calculated will
always be available for use in a circuit.

Capacitor requirements will be modest. If a few
components of about 100pF, 0-1xF, 10x4F are available,
most needs should be met.

TRANSISTOR CHARACTERISTICS

Fig. 1.2 shows the basic diagram of a one transistor
operational test circuit with S-Dec hole numbers given
at the appropriate junctions. This is converted to a
practical layout in Fig. 1.3, This circuit is used to
illustrate the function of a transistor under linear d.c.
conditions. '

Before using transistors as switches, it will be useful
to have a look at those characteristics which illustrate
the behaviour of a typical device under d.c. conditions
and see how a set of these characteristics may be plotted
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Fig. 1.1. Lead arrangements for some commonly used

types of transistors

Fig. 1.2. A test circuit used to demonstrate the function of
a transistor. S-Dec hole numbers are given at the com-
ponent junctions
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Fig. i.3. Practical arrangement of circuit given in Fig. 1.2
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quickly to a degree of accuracy sufficient for many
practical purposes.

Fig. 1.4 shows a set of output characteristics, that is,
curves of collector current /¢ against collector-emitter
voltage VcE, each plotted for a constant base current Js.

A point P is shown on one of the curves, and for the
particular transistor to which these curves refer, the

Fig. 1.4. A set of transistor output characteristics

Transistor input characteristics

fig. 1.6. Plotting the output éﬁaracteristics
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collector current and collector-emitter voltage are
1-5mA and 6V respectively. Also, the base current is
30#A. The ratio of the collector current to the base
current at this point is the d.c. current gain for a
grounded emitter configuration, usually given one of
the symbols £ or hrE.
Ic 1,500
Thus § = hre .= 30 50

Roughly the same value would be obtained at other
points on the other curves, except at values of Ic very
much greater or very much less than that chosen.

Note that all the curves merge into a line OA. If the
transistor is operated at a point such as Ps on this line,
the transistor is said to be saturated; /¢ and Vg for
this point could correspond to any one of the base
current values of all the curves which pass through this
point, i.e. to all base currents greater than 30%A in the
example shown. Conversely, if the transistor is
operated at a point such as Pc on the zero base current
curve, it is said to be cut-off.

Two input characteristics are shown in Fig. 1.5.
These are curves of base current I against forward bias
base-emitter voltage Vg, drawn for a particular value
of Ver. Curves drawn for other values of Vg differ
only slightly from one another.

The curves shown are typical for germanium and
silicon transistors, and show an important difference
between the two types, namely that the base current is
approximately zero for forward bias voltages of less
than about 0:1V for germanium and 0-4V for silicon.
Further, the curves rise rapidly with increase in Vasg
beyond about 0-2V for germanium and 0-6V for silicon.

When saturated, ¥sg values are approximately 0-3V
and 0-8V for germanium and silicon transistors
respectively. These figures are worth remembering.

PLOTTING THE CHARACTERISTICS

A quick method of plotting a set of output charac-
teristics is as follows.

Connect up the circuit shown in Fig. 1.2 with R3
shorted by means of the link A. Use a 9V battery for
Vee. Insert a2 megohm resistor for Rp and connect the
link B to contact 15. The collector current should be
small, much less than 0-1mA for a germanium tran-
sistor and negligibly small for a silicon device.

Now connect link B to contact 10 and note /c. This
will probably be less than ImA. Whatever the value of
Ic, replace Rs by a resistor of value such that /¢ = 1ImA
(as near as possible). The base current corresponding
to this collector current is calculated as follows.

From Fig. 1.2, it can be seen that the battery voltage
Vep is divided by the potential difference across Rs
and that between the base and emitter terminals of the
transistor. Thus the potential difference across Rg =
Vee—V¥sE. But since Vpg is much less than Vs,
even if a silicon transistor is used, it can be neglected by
comparison; the whole of the base circuit supply
voltage Vpg can be considered to exist across Rs.

Ohm’s Law now tells us that the base current /p ~
Vep/Re. Having calculated this current, and knowing
Ic and VcE, mark in a point such as A; shown in
Fig. 1.6.

Next shunt Rp with a resistor of the same value in
order to double /s. Read the new value of Ic and
mark in point B, on Fig. 1.6: Next shunt R with two
further resistors of the same value so that /s is three
times and then four times its initial value. Note the
corresponding values of /¢ and mark in points C; and

1.



Photograph of the arrangement shown in Fig. 1.3

The whole procedure is then repeated using batteries,
for Vcc of 6V, 4-5V and 1-5V, and points A,, B,, C,, D,
etc. marked in on Fig. 1.6. The small-slope sections of
the characteristics can be drawn in as shown.. The
saturation part of the characteristic can now be found.

Replace the supply battery Vee by one of 9V and
remove the link A in order to place the collector load
resistance R3 in circuit. A suitable value is 33
kilohms. Insert resistance Rp of gradually decreasing
value until the collector current no longer rises. This
occurs when the transistor saturates.

Calculate the voltage dropped along Rc at saturation
using Ohm’s Law, i.e. VL = IcR,, where Ic is the
saturation collector current Ic(say). The collector-
emitter voltage at saturation is therefore Veggsay =
Vee — Vi, Mark in the point L corresponding to these
values of Ic(saty and Vegsat) on Fig. 1.6.

Repeat the whole procedure with R, = 4-7 and 56
kilohms, and obtain points such as M and N. Join
points L, M and N by a smooth curve to complete the
characteristics.

The whole procedure described above need take no
longer than it does to read the instructions, once a
little practice is obtained.

For the home experimenter who is interested in a
quick check of a particular transistor, rather than a
more complete knowledge of the characteristics as a
set, all that is usually required is to check that I¢ is
approximately zero at Ig = 0, and then find a value of
Rp for which Ic is about ImA. The current gain is
then obtained by dividing the indicated Ic by the cal-
culated value of Is.

TRANSISTOR OPERATED AS A SWITCH

The circuit shown in Fig. 1.7 depicts a transistor
amplifier with collector load resistance Ri. Part of
the supply voltage Vcc is dropped across Ry, the
remainder between the collector and emitter terminals
Thus

Vec = Vi + Ver
But V1 = IcR,
s0 Vec = IcRL + Ve
or Vce = Vec — IcRL.
This last equation is the load-line equation for the load
Ryi. It shows that
@ if Ice=0, Vce = Vee — 0 = Ve,
(b) if Vce = 0, IcRy, = Vg, so Ic = Vec/Ry,
(c) if Vee = Vee/2, Ic = Vec/2Ry.
These points are plotted at the extremities and centre
of a load line in Fig. 1.8 (p, q, 1).

A transistor can be used to switch the current through
Ry, on and off if it is operated between cut-off (i.e.
point Pc almost at the lower end of the load line) and a
point higher up the load line corresponding to the
required current. The higher point is frequently the
saturation point Ps for the following reason. At Py,
Ve = Versay and is very small, so although Jc may be
large, the power dissipated in the transistor, Vcelc, is
small. The power is also small at cut-off, since I is
very small even though Vcg may be large.

At a point about half way up the load line however,
the power dissipated in the transistor is a maximum,
and equal to (Vcc/2) X (losatf2). For example,
suppose we have the following numerical values,

Ic ~ 0-1mA, Vce = 6V at cut-off,
Ic ~ 100mA, Vce = 0-1V at saturation,
then Ic = S0mA, Vce = 3V at the mid-point of the
load line. The power dissipations are therefore:
At cut-off, 0-lmA x 6V = 0-6mW, -
At saturation, 100mA x 0-1V = 10mW,
At mid-point, 50mA x 3V = 150mW.
It can be seen from these results that a transistor with

a maximum rated dissipation of only 100mW could
be used for switching between saturation and cut-off,

léE(sut)

Fig. 1.8. Plotting the load line for the circuit given
in Fig. 1.7
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provided first that it can carry a steady current of
100mA, and second that it is made to spend most of its
time at cut-off or in saturation. The transitions
between cut-off and saturation would have to be fast.

It is for this reason that in first-approximation designs
using small low power transistors as switches, it is
important to be certain that sufficient base current can
be supplied in order to ensure saturation.

LAMP DRIVER

When TRI1 in Fig. 1.7 is cut-off, Ic = 0so Vi = 0.
When it is saturated, Vcg = Vegsay ~ 0,50 Vi = 6V.
Also, if Ry, = 60 ohms, Ic(saty will be 6/60 = 100mA.
Hence if Ry is a 6V, 100mA lamp, it will be off when the
transistor is cut-off, and on when the transistor is
saturated.

Connect up the circuit and check that the bulb is
switched on and off when the link B is changed from
socket 11 to socket 26. If the transistor used happens
to have an hyrg value greater than 20, the base current
being supplied will be more than sufficient to ensure
saturation. Check this by changing Rs in small steps,
keeping a careful watch on the bulb.

As soon as the bulb glows with less than its maximum
brightness, the transistor is not being operated under
saturation conditions. The power which is not now
being dissipated by the bulb is being dissipated as heat
from the transistor.

Some high-gain TOI18 or plastics transistors may
be harmed in this circuit, e.g. 2N930 or BC108. TOS
size devices, or TO1 metal-canned devices such as the
OC72 will operate satisfactorily.

Fig. 1.9. Circuit for a
light operated relay

Fig. 1.10(a). A multi-transistor “AND”’
circuit developed from Fig. 1.9

+6!

—8

Fig. 1.10(b) and (c). These are
simple equivalent circuits which

. demonstrate the action of the
light operated circuit

In order to avoid excess power dissipation in the
transistor, the base current supply must be sufficient to
ensure saturation. At 100mA collector current, the
average general purpose or switching transistor might
have a d.c. current gain of only 20. Thus the base
current must be 100/20 = 5mA to meet this “worst
case’’ possibility.

If a surplus transistor is used, it might be desirable to
double this current to allow for a minimum possible
hre of 10. The base current flows through Rs which
drops a voltage Vcoc — VeEsaty) under saturation con-
;llitions. Hence using the value of 20 for the minimum

FE,

Rp=(6—0-8)¥/5~1,000 ohms for a silicon device,
or Re=(6—0-3)V/5~1,200 ohms for a germanium
device.
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LIGHT OPERATED RELAY

The ORPI12 photo-conductive cell shown in Fig. 1.9
has a low resistance when brightly illuminated and a
high resistance when in darkness (megohms). The
cell is used to pass base current under conditions of
bright illumination and in sufficient quantity to saturate
the transistor. When the transistor saturates, the
collector current, which also flows through the relay
coil, actuates the relay. The relay used is a 6V,
180 ohm type. Calculation of component values is as
follows.

To(saty = 6/180 = 30mA
hFE( i) = 20
IB(saty = 30/20 = 1:5mA.

Let the combined resistance of the ORP12 and R1 be
equal to Re



Then Rs = (6 — 0-8)/1-5 kilohms for silicon,
or Re = (6 — 0:3)/1-5 kilohms for germanium.
Thus try Rg=3-3kQ (Si)
or 39kQ (Ge)

The extra base resistor Rt is included to protect the
transistor from too high a base current under conditions
of extremely bright illumination when the resistance of
the ORP12 may be very small. Any transistor should
be able to withstand a base current of 5mA without
harm.

Thus we arrange for Ri to limit the base current to
this value even under the lower possible resistance of the
ORPI12, namely zero. Hence R, = 6V/5 = 1,200
ohms (we have ignored Vgg here).

The diode shown shunting the relay coil can be
almost any type to absorb the stored energy (back
e.m.f.) from the relay coil when the magnetic field
collapses during the switch-off period. If the diode is
not included, the back e.m.f. set up by the relay coil
might be sufficiently large to exceed the collector-
emitter breakdown voltage and possibly damage the
transistor. Such diodes are always .included across
inductive loads in switching circuits,

LIGHT OPERATED AND CIRCUIT

The circuit shown in Fig. 1.10 is included to show how
to calculate the component values in a multi-transistor
circuit. TRI and TR2 are npn transistors while TR3 is
pnp. There is no reason why TR! and TR2 should not
be pnp and TR3 npn, provided that the battery and diode
polarities in the current are reversed.,

Collector current cannot flow through TR1 if TR2 is
cut off and vice-versa, because the two transistors are
connected in series. Therefore, these transistors can
only saturate when both photo-conductive celis are
illuminated simultaneously.

If both TR{ and TR2 are cut off, the base current
fiow path for TR3 is biocked as shown, so TR3 is also
cut off. [fboth TR1 and TR2 are saturated, they act as
low resistances and allow a path along which current
can flow from the base of TR3. TR3 can therefore
saturate if R, has a low enough value.

Typical voltage values are shown in Fig. 10 for a
circuit employing silicon transistors. Component
values are calculated starting from the output end of the
circuit as follows.

If the relay is a 6V, 180Q type,

]Cs(sat) = 6/180 = 33mA

AsSSuming fires i) = 20, Isysaty = 33/20 = [-6mA.
Hence Ry pin, = (52 — 0:4)/1-6 ~ 3,300 ohms.

Let Jepsaty = Icasan = SmA (a current at which the
average small switching transistor will have plenty of
current gain) and assume a minimum current gain of 20.
Then Re = (6 — 0-4)/5 = 1,100 ohms.
and Ip, = In, = 5/20 = 0-25mA.

The resistance in each base lead of the series tran-
sistors must therefore be (6 — 0-9)/0-25 ~ 2,200 ohms.
(The 0-9V is the average base voltage on TR1 and TR2).
The limiting resistors Rl and R2 can be about 47
kilohms each in order to limit the base currents to
about ImA.

If these calculations are repeated with base-emitter
voltages assumed to be zero, it will be seen that few
errors of importance will be made. If germanium
transistors are to be used, the above component values
will therefore suffice. If need be, the values can easily
be recalculated using the base-emitter voltage of 0:3Vv
under saturation conditions, instead of the 0-6V used

above.
To be continued

2 EXHIBITION

“Ckmcs of annual exhibitions are often heard to
complain that they become in time the mixture as
before. To some extent this is true of our International
Radio Engineering and Communications Exhibition,
but I venture to suggest that this sameness is one of its
salient features . . . Yet from another point of view
we must try never to be accused of sameness.”” Thus
wrote, Mr John Swinnerton, President of the R.S.G.B.,
in his “Foreword” for the show catalogue.

As one of the participants of this exhibition, held at
the New Horticultural Hall, London, from October 1 to
4, Practical Electronics is well aware of this “sameness.”

If ever an exhibition, albeit for amateur interests,
needs progressive thought in its design, this one does
to update the image of modern communications to its
rightful position in modern society.

HOME CONSTRUCTION

Practical Electronics had a communication receiver on
show of revolutionary design (now being published).
Practical Wireless exhibited a panoramic receiver of
simple construction and suitable for visual display of
signals on the 80 and 160 metre bands.

Although not strictly communications, P.E. were
fully justified in showing advanced techniques in the
**50 plus 50 fully stabilised power transistor amplifier,
which can deliver up to 120 watts r.m.s. power from
each channel of a stereo outfit. This design will no
doubt find many homes in ham shacks for transmitter
modulation when published in the near future.

Probably the most interesting feature of an otherwise
clerical R.S.G.B. stand is the section devoted to the
display of home constructed equipment, including trans-
mitters, receivers and even a discotheque control panel.
The standard achieved by the worthy award winners is
often on a par with professional work, and one tends to
think that many of these undertake similar work as a
full time occupation.

WORKING DEMONSTRATIONS

It was apparent that working demonstrations
attracted some of the best crowds. These included
those put on by the British Amateur Television Club,
Cable and Wireless with their teleprinters and facsimile
transmitters and receivers, British Amateur Teleprinter
Group, and the Royal Navy Amateur Radio Society
who conducted morse code proficiency tests. The
Post Office celebrated their change to the Ministry of
Posts and Telecommunications by demonstrating their
latest type of television detector vehicle for the u.h.f.
as well as v.h.f. bands.

Several visitors come to the exhibition every year,
and it was obvious that this is a good way of meeting
those faceless radio contacts over a sandwich down-
stairs. But behind the very conspicuous R.A.F.
Skynet satellite world communications demonstration,
there was an equally large and conspicuous empty
space. If only some seats could have filled this space
many a QSO could have taken place face to face in
comfort.
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OUBLE SIX is a machine which plays dominoes. In
D operation Double Six is given six dominoes, face
down, and plugged into them. When it is Double
Six’s turn to play, the machine causes a light to appear
opposite the most favourable domino, at the same time
emitting a “‘cackling” noise. If unable to play, Double
Six makes a dismal moaning noise. Full playing
instructions and the rules by which Double Six plays
will be given later in this article.

STRATEGY

Double Six’s strategy has been kept fairly simple so
as to keep down the complexity and price of the
machine, If allowed to play first against good oppo-
sition, Double Six should win just over half the time.

The strategy is as follows:

1. To play a domino matching one of those on the
end of the chain,

2. When there is a choice between two dominoes, to
play the domino with the most spots on. This
gives the machine a useful chance of winning if
nobody is able to play, and the total number of
spots are counted. This rule is broken for
*“‘doubles” which are played in preference to any
other dominoes-—even those with more spots on.
This is for three reasons:

(@) One has two chances of disposing of most
dominoes, as they have two different numbers
on. However, ‘“doubles” have the same
number on both ends, and so there is a cor-
respondingly smailer chance of disposing of
them, especially towards the end of the game.
So it is advisable to play ‘“‘doubles” while one
has the chance.

(b) If the opponent plays onto the opposite
end from the “double’’, Double Six will cer-
tainly be able to play on its next turn.

(c) If the opponent cannot play and the machine
plays a ‘‘double”, the opponent will still be
unable to play, and so he will miss yet another
turn,

3. When unable to play, the machine must acknow-
ledge this fact. In the prototype this was achieved
by making the machine “moan”, and this has
proved one of Double Six’s most popular fea-
tures. The machine may easily be modified to
make a ‘knocking’’ sound if a more conventional
response is desired.

DOUBLE SIX CIRCUIT

The main circuit diagram is shown in Fig. 1. TR1 and
TR2 form a multivibrator, the output of which is fed to
TR6 via the emitter follower TR3. The emitter follower
prevents TR6 from loading the multivibrator and so
stopping it oscillating. When TR6 is being driven the
primary of Tl—the winding that was originally the
63 volt secondary—has an a.c. voltage of approxi-
mately 9V across it and an output of approximately
350V is obtained at D2 causing a high voltage to build
up across C3.

If any indicating neons (V2 to V13) strike current
flows through R6 and R7 making the base of TRS
negative and hence turning on TR4 and TRS. This
virtually shorts the base of TR6 to the positive line and
prevents it being driven by TR3; it also turns off TR10,
reverse biasing D4. Transistor TR9 will now oscillate
in bursts, unaffected by TR8 which is turned off via
D3. The bursts of oscillation form the “cackle”,



heard when Double Six can play, and this can be
adjusted by VR2; the pitch can also be varied by
altering C5. '

Once the oscillation at TR6 collector has stopped, the
voltage across C3 will fall until the neon which has fired
extinguishes, returning the circuit to its original con-
dition. The voltage across C3 then begins to build up
again.  This process causes the neon to flash and pre-
vents the voltage across C3 from rising above the
striking voltage of the neon in the lowest resistance path.

If the machine cannot play a domino, V1 eventually
strikes, this turns on TR7, reverse biasing D3 and
allowing TR8 to oscillate, producing the “moan”. By
increasing R12 in value the oscillator can be made to
block and so produce a “‘knocking” sound.

While Double Six is on, a rising voltage is applied to
the pins of plugs PL1 to PL6 (Fig. 3), for this reason a
biased off switch has been used for S1.

CONSTRUCTIONAL DETAILS

Most of the circuitry was constructed on a piece of
plain Veroboard using pins for transistor and fly lead
connection and the component wires for wiring up
where possible, see Fig. 2. The transistors should be
added when the rest of the circuit has been completed
and the whole unit can then be housed in a suitable
wooden case similar to that shown in the photographs.
The case must be large enough to house the circuit
board, batteries, transformer and loudspeaker, and
there should be plenty of room under the top panel to
allow for wiring to switches S2 and S3; the suggested
case size is 10in x 9in X 6in deep.

FRONT PANEL CONSTRUCTION

The front panel is made of paxolin, in diameter
holes are drilled for the neons (see Fig. 6), rubber
grommets are inserted, and-the neons pushed into the
grommets. (If the glass envelopes of the neons are
moistened slightly, this job is made much -easier.)
Switches S2 and S3 are single pole, 10- or 12-way
wafer switches; only seven positions are used.

Wiring to the switches and neons on the top panel is
shown in Fig. 5. Two small tag strips were used for the
wires from pins 1 and 9 on the B9A plugs but these are
not essential if longer wires are fitted. The wiring
connections to the B9A plugs are shown in Figs. 3
and 4; each wire is thin p.v.c. covered, preferably
colour coded to make wiring easier. The wires to
each plug are twisted together. As seven wires are
to be connected to each tag of S2, each individual wire

R6

TRS

should be carefully inserted into its tag, and bent over to
keep it in place. Solder is not applied until all the V\/\/‘
wires are in place.

It is wise to check the wiring to each plug with a con-
tinuity tester or an ohmmeter before soldering, in case w3
wiring errors have been made. Such errors would be L
extremely difficult to track down at a latér stage. The
length of the wires to each B9A plug should be adjusted o i
so that each plug matches its own position on the top = 3 @1 <

()

]
0AB1
ocn

panel.

DOMINO DETAILS

The dominoes are made from solid blocks of wood, a
%in diameter hole being drilled in each to accept a
B9A valveholder, see Fig. 7. It is advisable to obtain
the valveholders either off old TV chassis, or from a
“surplus’ supplier, as otherwise the cost of these com-
ponents may be rather high. The inside of each hole
should be varnished to prevent leakage through the
wood. The dominoes are painted matt black, and Fig. 1. The main circuit diagram of Double Six
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Table I.

DOMINO WIRING DATA

Domino Resistor Pins Resistor Pins Dominio Resistor  Pins Resistor Pins
6-6 0 1-8 0 9-8 4-3 150k 1-6 100k 9-5
6-5 56kQ 1-8 22kQ 9-7 4-2 220k Q 1-6 100k Q 9-4
6-4 100k Q2 1-8 22kQ 9-6 4-1 330kQ 1-6 100k Q2 9-3
6-3 150k Q -8 22kQ 9-5 4-0 470k Q 1-6 100k Q 9-2
6-2 220k -8 22kQ 9-4 3-3 0 1-5 0 9-5
6-1 330kQ 1-8 22k 9-3 3-2 220kQ 1-5 150k Q 9-4
6-0 470kQ 1-8 22k 9-2 3-1 330kQ -5 150k Q 9-3
5-5 0 1-7 0 9-7 3-0 470k Q2 1-5 150k Q 9-2
5-4 100k Q2 -7 56kQ 9-6 2-2 0 1-4 0 9-4
5-3 150kQ 1-7 56kQ 9-5 2-1 330kQ 1-4 220k 9-3
5-2 220k Q 1-7 56k 9-4 2-0 470k Q 1-4 220k Q 9-2
5-1 330kQ -7 56kQ 9-3 i-1 0 -3 0 9-3
5-0 470k Q 1-7 56kQ 9-2 1-0 470k Q 1-3 330k 9-2
4-4 0 1-6 0 9-6 0-0 0 1-2 0 9-2

Note: Resistors shown as 0 must be wire links between the pins indicated
T
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Fig. 3. Circuit diagram of the components mounted on the front panel
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Fig. 4. Circuit details of the selector switches
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Fig. 6. Top panel drilling measurements

Fig.5. Top panel wiring details
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Fig. 7. Details of a domino. The 28 dominoes
made from one 7ft 6in length of Iiin x }in wood

can be
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COMPONENTS. ..

Resistors
Rl 1kQ
R2 10kQ
R3 10kQ
R4 |kQ
RS  47kQ
Ré6 27kQ
R7  10kQ
R8 I5kQ
R? 100kQ2
RIO 56kQ}
Ril 47kQ
RI2 56kQ
RI3 56kQ
R14 470Q
RIS 56kQ »
RI6 47kQ i

R17-R28 220k£2i5
All +109%,, + watt carbon
except where stated

Resistors for dominoes (6 of each)
22kQ  4+10%
56kQ  +109%
100k +10°;
150kQ  +59%
220k +5%
330kQ  +5%
470k +5%
All § watt carbon

Capacitors
Cl 0-25uF
C2 0:25uF
C3  |6uF elect. 450V
C4 0-25uF
C5 0-254F
C6 50uF elect. 12V

Potentiometers
VRI 500k skeleton preset
VR2 5kQ skeleton preset

Semiconductors
TRI-TR5 OC7I (5 off)
TR6 OC35
TR7-TRIO OC7! (4 off)
DI OAS8I
D2 BYI00
D3 OAS8I
D4 OAS8I

Switches
St D.P.D.T. biased off

used)
S3 Single pole 10- or 12-way wafer (only 7 ways
used)

Miscellaneous
V1-V13 miniature (wire ended) neons
T1 Mains transformer. Secondary 0-6-3V (used in
oscillator)

LSI Small 3Q loudspeaker

BY! 3V type 800 (3 off)

BY2 4.5V type 1289

PLI-PL6 B9A plugs (6 off)

B9A valveholders (28 off)

Veroboard

Grommets small (12 off)

Wood for case and dominoes (see text)

$2 Single pole 10- or [2-way wafer (only 7 ways

T2 LT700 transistor push/pull output type, 19-4 : |

Fig. 8. View of the top panel of Double Six showing the
dominoes in their positions and the indicating marks on the
dominoes

drawing pins with white plastic covered heads inserted
as the spots on the dominoes.

It is necessary to place a small dab of glue under the
head of each drawing pin, or the plastic covering the
heads may fall off. The connections of the resistors
inside each domino are given in Table 1.

BASIS OF OPERATION

The pins of the socket in the dominoes to which
resistors are connected define the number of spots on
either face of the domino; the value of the resistor
defines how many spots are on the other face. To give
an example of Double Six in action, let us assume that
the 6-0 domino is in position I (Fig. 8) and that the 6-4
is in position 2.

When S2 or S3 is switched to *‘sixes”, a steadily rising
voltage is applied to pin 2 on each B9A plug. So the
neon indicating position | is connected to h.t. via a
470 kilohm resistor, whilst the neon indicating position
2 is connected via a 100 kilohm resistor. Therefore
there is a greater fraction of the h.t. voltage across the
neon indicating position 2 than across the neon indi-
cating position 1, therefore it will strike first. This is
arranged to cause the h.t. voltage to fall and therefore
the neon will switch off allowing the voltage to rise again.



This results in the neon indicating position 2 to flash
and the “cackling” to be heard, while the neon indicat-
ing position 1 will not attain its striking voltage. The
machine thus indicates that the 6-4 doniino is to be
played, in accordance with its strategy.

DOMINO MARKING

It is desirable to make the machine light the neon
opposite the end of the domino which matches, e.g.
when set to play “sixes” (tag 1 on 82 and S3 connected)
and playing a 6-4 domino, to light the neon opposite the
“six’’ end rather than the “four” end.

For this reason the dominoes are marked with a
locating spot as in Fig. 8. This is done by the following
method:

(a) Fit the valveholder such that pins 1 and 9 are on
the same side as the locating mark.

(b) For each domino, ensure that the higher number
of spots is on the same side as the locating mark.

(c) When plugging dominoes onto the machine,
orient them so that the locating mark always faces
the front, i.e., St end of Double Six.

SETTING UP

When the wiring has been completed, the following
setting up operations are required. Disconnect the
wire from h.t.to $2, and turn VR I.clockwise (no voltage
across V1). Check that the voltage across C3 exceeds
310 volts. It will possibly be well in excess of this and
if it is over 350V a resistor should be placed in series

Fig. 9. Prototype wiring; the main circuitry has now been included on a

single board.
the case

This shows the positioning of the major components in

with TR6 collector and T1. The value of this resistor
can be determined by trial and error to obtain an output
of around 350 volts. i

The current drawn by TR6 when oscillating is
approximately 350mA, so large capacity batteries must
be used. Turn VRI anticlockwise until V1 strikes;
this should be accompanied by the ““moan’’ from the
speaker. If all is well, connect point X to Sl wiper,
and plug in a domino, setting up its value on S2 and S3.
Soon after switching on S1 the “cackling’’ sound should
be heard and a neon should flash alongside the domino.
If not, check the connections to first the domino, then
the plug. If the neon comes on but does not flash,
check the circuitry around TR4 and TRS.

When Double Six is functioning satisfactorily, it is
ready for its “test’’ game. Put six dominoes face down
in positions | to 6, with the locating marks facing the
front of the machine and plug them in. Choose six
dominoes for yourself, and play one of them. Set S2
and S3 to inform the machine as to what you have
played and switch on S1. A cackle will probably be
heard, accompanied by a neon flashing alongside a
domino. Switch off S1, remove the domino, and play it
next to your own. The correct end to play is that
alongside which the neon was flashing (for this reason
it is necessary to put the dominoes in the right way
round). Continue in this way until the game is
finished. .

This design has no provision for starting the game—
the procedure adopted is to set S2 and S3 to “sixes or
fives”’ and if Double Six has none of these (very un-
likely) to try fours. If preferred, a
seven pole two-way switch could be
wired between h.t. and S2, in order
to connect tags 1 to 7 to h.t. when
S1 is in the “‘on" position. The
machine would then play a “double™
or a six or five if it had no “double”.

RULES OF THE GAME

Since there are many variations of
the game of dominoes, it would be as
well to state the rules of the game
which Double Six plays. (By modi-
fying the circuit slightly, it should be
possible to programme the machine to
play other variations.) Each player
is given six dominoes face-down,
which he does not show to his
opponents. The first player may put
down any domino he chooses to start
with. If a player has no domino
matching the ones on the table, he
admits this, usually by knocking on
the table, and misses his turn.

The first player to dispose of all his
dominoes is the winner. 1f no player
has a domino which matches, the
player with the lowest total number
of spots on his remaining dominoes
is the winner. It should be noted that,
as no player knows which dominoes
his opponents have, and the selection
of dominoes which each player gets
depends on chance alone, the outcome
of the game is not strictly determined,
and no strategy can guarantee a win.
This is in contrast to games like
Noughts and Crosses, or Nim, where
correct play always arrives at a
predetermined result.
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Advanced Radar System

SYSTEM tests on a new advanced radar prototype—
forerunner of what could be the world’s most
powerful radar for defence against missile attack in
the 1970’s and beyond—have begun at Hughes
Aircraft Company in California.

The tests include radar range exercises and actual
detection and tracking of air traffic. The prototype,
a scale version of a proposed long-range system
called ADAR (Advanced Design Array Radar),
will be the most powerful radar yet built by Hughes.

An engineer is shown making adjustments to
energy feeds on a scale prototype of the new phased-
array radar. The energy feeds are devices that
channel radio-frequency energy between points in
the system.

Laser Television Tape Player

A LABORATORY model of a revolutionary, low-cost
colour television tape player built around
lasers and holography and destined for home use in
the early 1970’s was unveiled recently by RCA. 1In
commercial form the tape player, named *Selecta-
vision™, is expected to be the first consumer product
to employ lasers, and will be designed to attach to
any standard colour or black and white television
set. It will play full-colour programmes recorded on
tapes made of the same clear, inexpensive plastic
material used in supermarkets to wrap and display
meats. The material for the tapes will cost only
about one-tenth as much as conventional type films.

The clear plastic Selectavision programme tapes
will be scratch-proof, dust-proof, and virtually
indestructible under conditions of normal use.
They will have countless replay capabilities, be able
to run in slow motion, or be able to be stopped and
started at will so that a single frame can be studied at
length, if desired. The player itself will be compact,
and as easy to operate as a modern cartridge player.

The television tape player is shown in use on the left
—tape cartridges can be changed easily as can be
seen from the photograph



The accelerator and voltage
generator (above) of the
AEl million-volt electron mic-
roscope during manufacture.
Five of these instruments are
on order from AEl

The massive microscope
column (right), over 8ft high
and 18in diameter, and the
control desks

Biant Microscope

THE first of five giant electron microscopes is
nearing completion at the AEl Scientific
Apparatus Limited; it has already been operating
successfully at one million volts during tests.

In November the UKAEA, Harwell, will take
delivery of this advanced instrument, the first com-
mercial million-volt electron microscope to be built
in Europe. It will be used to investigate thicker
sections of metals and materials than hitherto pos-
sible using an electron beam accelerated by ten times
the voltage used in a conventional high resolution
electron microscope. The beam will probe the
samples in an effort to discover new information
about the structure and behaviour of metals both
in common use and those with special properties
needed for new technological developments.

Biologists will also use these electron microscopes
to study the structure of cells. There is also the
exciting possibility that the great penetrating power
of these new instruments may permit observation of
living material in special protective surroundings
in the microscope.




By Alan Dougias, Sen. Mem. L.E.E.E.

lN the last two parts we have presented all of the tone
forming circuitry as Veroboard modules.

Since the solo accompaniment and pedal sub-
assemblies are contained in a metal box, details of the
shelf needed for mounting this are presented first. In
addition to the screening box this shelf also serves as a
platform for the 23 stop tab units used variously
for voice selection.

VOICE BOX SHELF

The shelf supporting the voice box and stop tab
assemblies measures 4ft 3}in by 8in by 4in and is of
plywood. Reference to the console rear view given in
Part Two shows that the shelf just clears the upper
manual assembly.

To fix this position, measure off 6in from the lower
keyframe and make pencil marks on the console sides
“A” shown in Fig. 1.4. Angle brackets or lengths of
lin batten can be affixed at these marks and the shelf
attached.

STOP PANEL ASSEMBLY

Ih Fig. 8.1 is given details of the stop panel (A) and
keyboard flanking panels (B).

Whilst the latter need not be made up at this stage, it
is rather important that the stop panel is, as the four
rectangular apertures will fix the final placement of the
stop tab units. With the panel completed this can be
temporarily screwed to the top panel B of Fig. 1.4. If
the keyboard flanking panels have been made up it
should be possible to press fit this without a screw.

STOP TAB UNITS

The stop tab units used are made by Kimber-Allen
Ltd. These are manuaily operated switches which are
used to activate or de-activate the individual voice nets
of the tone forming circuitry.

Each switch has a smooth positive toggle action and
there is screw adjustment with felt stops for correct
positioning of the tab.

In the tone networks of Fig. 6.5 the stop switches,
S1-S10, are shown open; here the voices are active as
square waves from- the pre-amplifier are not short
circuited to ground.

For this condition to prevail, the switch tabs would
normally be depressed hence the stop tab unit required
is of the depress-to-break variety.

However, for the 8ft Dolce in the accompaniment
and the 16ft Sub-Bass of the pedals a depress-to-make
type of switch is required as additional filtration is
being included to soften the voice it complements.

Of the 23 stop units called for, two are spares—for
additional functions as required—and one used for
switching the tremulant motor.
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Details of a stop unit is given in Fig. 8.2. The
accompanying photograph shows the order of the stop
voices as viewed at the stop panel.

TAB ENGRAVING

The tabs used are standard K-A types, again available
from Kimber-Allen Ltd. These are tapered and
radiused at the nose. Made from celiulose sheet, they
can be obtained in a choice of three colours: grained
ivorine, red, and black. On the prototype organ the
choice was ivorine for the solo tabs, red for the accom-
paniment, and black for the pedals.

When ordering the stop units and tabs, engraving
details should be included as follows:

SCREENING BOX ASSEMBLIES

When the stop tab units have been shelf mounted, we
can proceed with the mounting of the voicing sub-
assemblies in a metal screening box.

The screening box, which measures 24in by 5iin
by 2in is shown in the photograph with the sub-

assemblies mounted inside. The chokes, boards and
relevant cables are shown annotated. The box drilling
requirements are for busbar, filter and stop unit leads;
the placement of these is not critical. This 16 s.w.g.
aluminium box must have a lid to be effective. It can
be obtained undrilled from H. L. Smith and Co., Ltd.,
287/289 Edgware Road, London, W.2.

To insulate the Veroboard modules, two lengths of
5in by 8in s.r.b.p. board are used, one for each pair of
sub-assemblies. Reference to the photograph shows
the coils centrally placed between these assemblies.
These coils are in fact the first items to be mounted,
this being achieved by Aralditing.

With - this completed, the two tag strips can be
mounted. These serve merely as junctions between the
fragile choke wires and Veroboard assemblies.



TREM.
PEDALS ACCOMPANIMENT SOLO AND S[ARES

—

Stop units in position with tabs shown projecting at stop panel aperatures. Table 8.1. gives the order of the stop
engravings reading from left to right

HOLE FOR
Y T FIXING SCREW
4-3Y, /' 4
» '3 " °‘/ n
33/0i 3y % 10" sty
 —— ., | YT 41" -
17/a 41,/' 23/"' 10°g

3 31/”
2
A .

Fig. 8.1. Details of stop panel (A) and keyboard side paonels. With the stop
aperatures cut these should be lined with green felt

i g

R

Fig. 8.2. Details of a stop tab unit
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The wires should be carefully cleaned with a fine
gauge sandpaper before soldering. The first unit to be
wired up and mounted is the solo pre-amplifier board.
Details of this are given in Fig. 6.3 where it can be seen
that there are four busbar connections and two positive
and negative supply connections.

We have previously connected coaxial cables at the
busbars so it only means routing these as shown in the
photograph and connecting at the points shown in
Fig. 6.3.

As these cables travel the length of the box, cable clip
fixing is necessary. Small polythene press-fixing straps
were used here.

The supply lines can be conveniently picked off from
the oscillators and taken through a hole drilled in the
shelf. This supply, of course, will feed all of the pre-
amplifiers in the box, it only being necessary to parallel
the connections.

WIRING THE SOLO FILTERS

The next board to wire is that of the solo filters.
Wiring between this and the adjacent pre-amplifier
board is fully detailed in Fig. 6.6 so this can be under-
taken.

Lengths of sleeved wires are connected at the stop
units shown as $1-S10 in Fig. 6.5 and then run through
the holes drilled as shown in Fig. 8.3.

Connections to the chokes at the tag strips are by
twisted wire pairs.

ACCOMPANIMENT AND PEDAL BOARDS
The wiring of the accompaniment and pedal boards
follow the same general procedure as has gone before.
The 8ft and 4ft pitch coaxial cables are routed from
the accompaniment busbars through the box and con-
nected as in Fig. 7.2; then the stop switches are con-

SOLO PRE-AMPS

SOLO FILTERS m—mmme e |

ACCOMPANIMENT | 12
CHOKES 7,

L3

SOLO CHOKES JL2———"" |

Lt

ACCOMPANIMENT
PRE-AMPS AND
FILTERS

PEDAL CIRCUITS

BUSBAR CABLES,

View of voice box interior and adjacent stop units
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nected. At this stage connection from the solo and
accompaniment filter outputs can be made with 2ft
lengths of miniature coaxial cable.

As was described in Part Four, the pedal inputs are
taken from pins 31 and 32 of one of the pedal sockets,
so lengths of coaxial cable can be taken from the pedal
socket chosen. The accompanying photograph to
Fig. 4.1 shows these cables clearly.

With these terminated at the pedal pre-amplifiers it
remains to earth their screens. This is done at the
pedal sockets by baring the coaxial braid and soldering a
common wire connection ta a simple aluminium sur-
round seen in the photograph of the pedal resistor
boards in Part Four. This screens the pedal plugs
and resistor boards from extraneous field influences.

With the stop switches wired, it only remains to loop
in the supply lines from the pre-amplifier board. Now,
since the negative supply line is finally grounded, this
should be connected to the aluminium.of the voice box;
suitable connection will be found at the screwed ter-
minals of the choke tag strips.

POST AMPLIFIER
SCREENING BOX

ACCOMPANIMENT
PINION

SOLD PEDAL

ACCOMPANIMENT
PEDAL

SoLo
PINION

Fig. 8.3. Solo and accompaniment swell pedals shown
hinge mounted

To complete the earth line of the voicing circuits, a
length of 22 s.w.g. tinned copper wire is strung along
the unattached connectors of the stop tab units and
soldered. The free wire end is soldered to a tag at
the screening box.

POST AMPLIFIER SCREENING

The outputs from the manual filters terminate at the
post amplifiers “A”’ and “B” as described in Part
Seven. The two cables used are again miniature
coaxial. Before any flying connections are made to
these Veroboard assemblies a 7in by S5in by 24in
screening box should be fixed to the kneeboard with
two binder screws, positioning being indicated in the

TR

Details of accompaniment swell linkage at post amplifier
screening box

rear console view given in Part Two. This box is lidded
an can also be obtained from H. L. Smith Ltd. In
this is mounted the post amplifiers A’ and “B”’ using
s.r.b.p. insulating boards. Sufficient space should be
left for mounting the swell potentiometer and gear
wheel as seen in Fig. 8.3 and the photograph.

Details of solo swell linkage. The bush for mounting the

large wheel spindle is soldered to the brass plate
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Now we can go on to wiring these amplifiers. First,
15V supply leads are taken again from the oscillator
shelf and connected as shown in Fig. 7.10. Then the
filter coaxial cables are connected, making sure that the
copper braid is grounded at the box.

EXPRESSION PEDALS

The next thing to tackle is the expression pedals.
Two have to be made from 94in by Sin by £in plywood
and faced one side with ribbed rubber or linoleum. In
the usual type of construction, these pedals are carried
on substantial metal rods and pivots, but we are not
making them do much work so plain 3in steel hinges
will suffice as shown in Fig. 8.3 and Fig. 8.4.

First of all a piece of 2in by lin hardwood is screwed
across the swell aperture of the kneeboard at the
bottom. This is reinforced at the end with metal
strips which are screwed to the lower frame member.
This can be seen in the photograph.

Two lengths of pierced s.r.b.p. or metal strip are
used to transmit the pedal movement. To fix the strip
at the pedal end a lin round head wood screw with
washer is used. The shorter strip is bolted to the large
gearwheel to give about 25 degrees of movement to the
pedal for a full rotation of the potentiometer..

. The small pinions will need to be drilled out slightly
to fit the }in spindle of the potentiometer. Standard
Meccano spindles support the 60 tooth wheels.

The potentiometer for the accompaniment swell is
situated nearto the bottomof the post amplifier screening
box as seen in the photograph. The fitting of this
component is not critical, the main object being to
ensure a straight pull being exerted on the connecting
strip by the pedal. Full details of the gear assembly
are given in Fig. 8.3.

If 4B.A. screws with nylon locknuts are used to
assemble the moving parts, a good degree of stiffness
can be imparted to the movement.

’- KNEEBOARD

Fig. 8.4. Side view of accompaniment pedal

° ANGLE
BRACKET
[+
R I
(¢
T
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’ ] |
( N i/l :
\ / ie
R \
/\ 19 TOOTH 4
v
60 ToOTH wHeer ™MON  ieegoaro” Y BRASS PLATE

Fig. 8.5. Detail of solo swell linkage which is identical to
the accompaniment assembly on the post amplifier
screening box. To stiffen the pedal action nylon, lock nuts
should be used at the junction of the s.r.b.p. strips

The hinges are then attached to the wood block and
pedals; plain wood side of course.

SWELL MECHANICS

We could control the volume by several means,
including photocells, but to keep the circuits as simple
as possible we use logarithmic 4-7 kilohm potentio-
meters as the emitter resistors of the post amplifier
emitter follower outputs as shown in Fig. 7.8.

The potentiometer for the solo post amplifier “A”
is mounted below the divider boards. The potentio-
meter for the accompaniment post amplifier “B’ is on
the post amplifier screening box. For the gear
assembly we need two No. 26A 19 tooth pinions and
two No. 27D 60 tooth gear wheels. These items should
be obtainable from any Meccano parts stockist.

Fig. 8.5 gives details of the solo swell linkage. Here
the potentiometer and gear train are mounted on #in
brass plate which is fixed to the kneeboard by way of an
angle bracket.
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With the potentiometers connected, these can be wired
to the post amplifier outlets, making sure that all earth
return lines terminate at the post amplifier screening
box.

MAINS WIRING

The mains wiring layout is given in Fig. 8.6. A
three-pin 5A socket is fitted to a wooden bracket as
shown in the photograph of the console rear given in
Part Two. Two terminal strips serve to route the
supply to the master switch S1 and neon indicator to
the left keyboard flanking panel shown in Fig. 8.1.

The switch is an on/off rocker switch type RS200
available from Henry’s Radio Ltd. S2 is the tremu-
lant stop unit, the capacitor across it being used for
spark suppression as without it unpleasant thumps feed
through to the speakers when the tremulant motor is
switched in.



SUPER BARGAIN STOCKTAKING SALE

-Use the form below for your order.
received we shall substitute items of equal value.

CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. If any sale item is “'sold-out” when order

ELECTROLYTIC CAPACITORS

S sﬁ’:k Capacity Voltage| Price |No. Req'd £ s d.
O Capacit: A e ice  No. i . d. )
No. ‘ pacity oltage Price : No. Req'd £ s. d 39 3'80#;F ?75 %Qé
1 1 IuF i 4d \ 40 14 0
2 | 4‘,_‘,,F | gs 4d 41 2,000/2,000 25 7/6
31 4 P 4 | 42 | 16uF SOREV | 2/-
4 6uF 6 4d ! 43 16/16 275 2/~
5 3uF 25 ' 4d 44 16 275 b=
6 | 64uF L9 1 4d | 45 35 12 9d
7 20uF 6 | 4d 46 20/4 275 b=
8 20uF 50 | ed 47 250 50 2/-
9 30uF 15 . 6d 48 500 25 1/6
10 8uF 12 4d 49 400 15 H-
11 8uF 6 4d S0 400 2-5 3d
i2 |uF 350 6d 51 64 275 b9
13 8/8/8 350 1/ 52 | 32732 350 | 2/6
14 ' SOuF 6 | 4d 53 8/8/8 275 134
15 106/200 275 . 6/- 54 500 6d
16 2 150 9d 55 64 275 13
17 64 ' 28 3d 56 25 3d
18 100/200/200/50 275 7/6 57 100 9 6d
0 200 0 ¥ % | 10 % |k
20 150/200 275 6/-
21 1 24 / 275 - |;_ 60 500 4 3id
22 10 258  3d 61 50 30 1/6
23 125 2§ ' 3d 62 64/32/8 275 2/6
24 2 150 3d 63 200 275 s2/6
25 16/32 350 2/6 64 40 64 3d
26 32 275 1/6 65 s0 25 éd
z o 3, o £ | o |1
75/75/75/75 150 2/6 5
29 1 A 20 I Jii 68 100/100/50 275 5/-
30 12:5 40 | od 69 50/50/50 350 4/-
31 0 25 3d 70 40/40/20 275 2/-
32 | 3,000 35 ‘ 7/6 71 400 64 3d
33 | 3000 15 3/- 2 320 lo 3d
34 | 3,000 30 ‘ 7/- 73 32/32 275
35 | 250 70 | 2- 25 25 2/6
36 ‘ 2,500 9 ‘ 2/—
37 50 i Total :—
38 | 750 y 12 I/9
RESISTORS. 59, EXCELLENT QUALITY. 7/6 per 100 or 2/- per doz.
Tick the values required.
13 ohms 220 ohms 1-5k @ 36k Q 7-5k @ 22k Q 3%k Q 62k Q 130k Q 560k Q 18MQ 7-5M 0
22 ohms 470 ohms 18k @ 43k Q 10k Q 24k Q 43k Q 75k Q 360k Q 620k O 3-6MQ 82MQ
36 ohms 560 ohms 22k Q 47k O 16k @ 27k @ 47k Q 82k Q 430k 12M Q 5-1Mq 9iMq
47 ohms 750 ohms 24kn 56k Q 18k 0 30k 51k 91k Q 470k Q 1'5MQ 62MQ 10M @
91 ohms kg 3k Q 68k
or our selection (mixed) 6/6 per 100 Total:
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS {0/- per 100, 3/- per doz.
Ava:lable in following values. Tick those required.
pF 12pl 5p 50pF 80pF 135pF 180pF 250pF 680pF 1,000pF 2,500pF
3-9pF 6pF 15pF 27pF S8pF 82pF 140pF 190pF 330pF 800pF 1,100pF 2,700pF
4pF 8pF 18pF 30pF 62pF 100pF 158pF 200pF 420pF 820pF 1,500pF 3,000pF
4-7pF 10pF 22pF 39pF 2pF 125pF 170pF 240pF 600pF 900pF 2,200pF 6,200pF
Total:

COMPARE THESE PRICES

MULLARD POLYESTER CONDENSERS

GANGED STEREO POTS, 250K , 2/6 ea.

1,000 pF 3d ea. 400V ACE e SKELETON PRESETS. Mixed. 6/ doz.
l:ggg PE e VOLUME CONTROLS. { MQ, | M@, with D.P. switch, 2/- ea.
%‘}20“ el a0y, TELEVISION REMOTE CONTROLS, Philips, contain || 7-way cable,
022 uF 6d ea. 160V 1 double pot., 5 resistors, two condensers, 10/~ ea. (cost £3/3/-).
0:27 uF 6d ea. 160V
TPl H-ea. 125V THIN CONNECTING WIRE

10yd /= 100yd 7/6. 1,000yd S0/-

Total: .
CO-AXIAL CABLE. Black. 6d yd, £ 50 yd.

25%, discount lots of 100 per type.
509% discount lots of 1,000 per type.

CRYSTAL MIKES. 10/~ ea.

TRANSISTOR BARGAIN! THEY CAN’T GET ANY CHEAPER!!!

P.N.P. Audio, Untested unmarked. MA Y O.K., 10/- per 100.
N.P.N. Silicon. R.F. types, unmarked. LL USABLE 10/~ per 50.
POWER QUTPUT (Simllar QC35) ALL TESTED, 4/- ea; £2 doz.

SILICON PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR

SHORTS
Gain of 20/50, 6d ea.; 50/100, 9d ea.; 100/200, 1/~ ea.

Transistors similar to OCP7| (Light sensitive) 2/~ ea.

THYRISTORS 400V BTY79, 7/6 ea. SCR5| {10A), £I ea,

RECTIFIERS Latest type. All marked. 800V peak,
IN4006
2/6 ea., 24/- doz, £7/10/- 100.

2/6 ea., 24/- doz, £7/10/- 100.
2/6 ea., 24/~ doz, £7/10/- 100.

S.T.C. 3/4 (400V),
BYZ 13 or 19 (6A),

| A mean current type

RECORDING TAPE GIVE-AWAY!!!

ALL BRITISH MADE, BEST QUALITY. 5in, 600ft, 7/3; S3in, 900ft, 9/—; 7in, I ,200ft, 12/~

3in "odd-ends"—may be standard, long or double pl;y—but minimum | 50f t,

MAINS DROPPER TYPE RESISTORS, Hundreds of types from 0-7 ohm upwards
‘assorted’’, 10/~ per doz.

radio/television. Owing to the huge variety these can only be offered *

GIANT SELENIUM SOLAR CELLS.

Last few to clear at half price!

Circular, 67mm diameter, 5/~ ea.; 50 X37mm, 3 for 10/

1W to 50W. A large percentage of these are Multi-tapped droppersfor

RECORD PLAYER CARTRIDGES
ACOS GP67/2, |5/—( no)
GP9 3, —(Comp:ntﬂe)
P93/1, 25/~ (Stereo)
GP94/I 30/- (Stereo, ceramic)
P93/| with diamond needle, 32/6
GP94/I with diamond needle, 37/6
TRANSISTORISED FLUORESCENT LIGHTS.
8W |2in tube, Reflector type, 59/6
ISW 18 in tube, Batten type, 79/6
Complete with tube. Postage 3/-

TRANSISTORISED SIGNAL INJECTOR KIiT t0/-

12v.

TRANSISTORISED SIGNAL TRACER KIT 10/-
TRANSISTORISED REV. COUNTER (CAR) 10/~
VERO-BOARD

24 %1 x0-15in, 1/3 17 x 33 x0- ISm. 14/8
3 x24x18in, 33 33 x 24 x0-1in, 4/2
33 x 32 x0-15in, 3/11 33 x3 x0||n 4/9

5 X245 x0-i5in, 3/11
5 x31x0-15in, 5/6

17 x 2% x 0:15in, t/~
Spot Face Cutter 7/-. Pin Insert Tool, 9/6.
Terminal Pins, 3/6 for 36.

Spot Face Cutter and 5 2% X lin boards, 9/9.

5 x24%0-lin, 4/7
5 x31x0-lin, 5/6

These prices cannot be repeated. Order now.

Don't forget to add your name and address!

Please include suitable amount to cover post and packing.

Minimum

G. F. MILWARD - DRAYTON BASSETT - Nr. TAMWORTH, STAFFS - Phone TAMWORTH 2321

937




NEWS BRIEFS

Airborne Equipment

A CONTRACT worth £73,000 to supply the European
Space Technology Centre with airborne telemetry
equipment has been awarded to Dynatel Ltd. This is the
first time a contract of this kind has been awarded to a
British company.

The telemetry equipment will be installed in sounding
rockets and used in a number of research projects to
transmit data picked up by the sensors in the vehicle to a
receiving station.

Memory Drum

SPERRY HAVE introduced a new magnetic storage drum
(the J101) which has been designed as an economical
memory storage unit for a wide range of digital data
applications, including use as a back-up store for com-
puters and invoicing machines.

Read/write heads which float on a minute air cushion,
are used to recoid the information as binary digits (bits) on
the ferric oxide covered drum surface. The average access
time to retrieve stored information is 10 milliseconds.

Telephone Messenger

PUBLICLY demonstrated for the first time at.the Business
Efficiency Exhibition at Olympia was a new business
communication machine (shown below) that can send and
receive documents and drawings over any distance by
telephone.

Sendox, as the new system is named, will provide the
much-needed breakthrough in inter-office and inter-city
document communication by overcoming current problems
of availability of messengers, transport and skilled
operators.

Sendox has been developed by Muirhead Ltd. of
Beckenham—suppliers of facsimile systems to newspaper
publishers, police forces and meteorological services. It
can operate over private or public telephone lines or radio
circuits, to an office in the same building or a customer or
supplier miles away.

FUNCTIONAL CHECKS

With the mains wiring completed we can start making
functional checks on the manuals.

First switch off P.S.U.2, the pedal power unit.

Now adjust all of the potentiometer wipers in the
voice box to mid-travel.

With a WB HF.1214 loudspeaker connected at the
terminal block of P.A.2 the mains supply can be
switched on.

Checking the solo and accompaniment stops merely
means depressing each tab individually, noting the
voice and balancing the output level with the filter
attenuators.

As we have not, as yet, tuned the oscillators it is
necessary for these checks to add capacitors to one
oscillator, at least.

Roughly tune one oscillator to B flat by adding one
500pF and one 10pF capacitor connected in parallel

2a
5
£e

r
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-
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Fig. 8.6. Mains wiring layout for organ console. For plug
mounting detalls refer to rear view photograph of organ
given in Part Two

across the coil. These components should be close
tolerance silver mica types.

The related divider will be indicated as shown in
Fig. 3.5 if the method of annotating the retaining bars
has been followed. .

If the supply is now switched on and the middle key-
board B flat depressed and held, it should be possible
to check the stops and output levels. This method
should be followed for both keyboards and at the same
time the action of the swell pedals can be examined.

If all is well, the solo and accompaniment tone box
assemblies can be fixed with binder screws. It is
important that no screw should come in contact with
active circuitry and in this connection reference should
be made to the relative underboard wiring diagram
given in Parts Six and Seven.

Next month we will start on the pedalboard assembly.

To be continued



peak sound

A

peak sound

englefield

think
of hi-fi
this way

Think of a stereo amplifier delivering 12 watts R.M.S. into 15 ohms per
channel and having a total harmonic distortion of 0:1% at full output at 1 kHz.
Think what an overload factor of 29dB means on all inputs. Think what it
means, too, to have a top-flight amplifier housed in a cabinet of elegantly
original design that is both beautiful and completely practical back and front.
Think what such an amplifier with its many desirable features might cost—then
remember that by assembling the Peak Sound " Englefield " yourself from the
pre-built lab. tested modules we design and make, you can own one of the
best designed amplifiers you have ever heard for about £38. The ease with
which you can do this will delight you. So will the performance and appear-
ance of the complete equipment. The Englefield system enables you to use
the exclusive design cabinet for either a 12 + 12 watt assembly complete with
built-in power supply, or 25 + 25 watt assembly, the pre-amp and tone control
unitis common to either.

SPECIFICATION THE MODULES
Using two Peok Sound PA 12-15's. SCU400 ond PS45K. . . q
Power output per 13 watts into 150. |8w Englefield Amplifier Cabinet with
channel into 8%, 24w, into 3Q ali front panel, knobs, sockets, cut wire,
Frequency bandwidth—I0Hz to 45kHz for IdB at fuses, edge connectors, etc. .. .. €6 0 0
| watt. Total Harmonic Distortion at |kHz at || 5w. Two PA.12-I5 power amp. built
into 150—0"1%. modules (£5/19/6 each) .. . £l119 0

Input sensitivities—

Mag. P.U. RIAA—3 5mY.
RIAA equalized ceramic

SCU/400 Pre-amp./Control module,

Go to your Stockist. The products
of Peak Sound are available from
dealers in all parts. If, however, your
own local stockist is not yet ready
with the Peak Sound items you re-
quire, please send direct together
with your supplier's name and
address and your requirements will
be dealt with without delay. TRADE
ENQUIRIES INVITED.

peak sound

A PEAK SOUND (HARROW) LTD. |
y '\ 32 ST. JUDE’S ROAD
ENGLEFIELD GREEN, EGHAM! .

SURREY Telephone : Egham 53I6| PEI2

;U JISO'SVVIOIW imp. built £1515 0
ape—I|00m inear:
Radio 100mY linear. P5/4S Power Supply klt £410 0
Overload factor— 29?8 on all input chan-
nels.
Signal/noise ratio—- —865dB on mag. P.U. £38 4 0
Controls— VolI;énBe; T:gtlﬁ )(+ to
bt at z}; Bass .. . —————
(+ 12dB at 100Hz): Filter Using two PA25-15 power amplifier
9%Hz a; 12dB p(e)r Octave. modules at £11/15/0 each and PS/68S
Mono/Stereo: On/off. il q
Using two PA 25-15 amplifiers and PS/68S power Bsbiizes Power Supply  Unic at
supply output is then 28 watts into 15Q per channel £13/10/0, total price for complete sys-
at |kHz or 35w. into 89. tem comes to £58 15 0

Ve o e i e e e S St i o S . o
| To PEAK SOUND, 32 ST. JUDE’S ROAD, ENGLEFIELD
| GREEN, EGHAM, SURREY. Please send details of

| Englefield and to I
NAME I
| ApDRESS |

I




SALES

P.0. BOX 5

WARE, HERTS
: WARE 344

DIOTRA

SIL. G P. DIODES

300m

4OPIV (Min.)
Sub-Min. 5
Fully Tested 1,000
Ideal for Organ Builders.

Post and Packing costs are continually
Please add l/- towards same. CASH
ORDER PLEASE,. GIRO No. 30-102

OVERSEAS QUOTATIONS BY RETURN

rising.
H

OVER 3 MILLION SILICON ALLOY & GERM.

TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVER

Qty. Qty. Qty. Qty.
TRANSISTORS Price Price Price Price
Type and Construction 100 500 : 0,000
A 1 Germ. A.F. NPN T0-1 =ACI27, NKT773, ACI57, ASY86 £3.10 £15 £200
A 2 Germ. AF. PNP T0-5 ACY17-21, NKT237.245 £1 £3 £5 £40
A 3 Germ. £1 £3 £5 £40
A 4 Germ. £1.10 £4.10  £7.10 £60
A S Germ. £1.10 £4, £7.10 £60
A 6 Germ. V.H. £3,10 £1 £25 £200
A 7 Assorted Germ. AF.-R.F. _PNP mixed cans, ;eneral purpose I5s, £2.10 £4 2
A B Germ. AF. S0-2PNP  =2G371-89, ACY27-3I, OC71-75 £2 £7.10  £12.10  £100
A 9 Sil. Alloy PNP T0-$ 25301-5, BCY17-29, BCY30-34  £2 £7.10  £12.10 £100
A0 Sil. Alloy PNP S0-2 =25321-325, ©C200-205 £2 £7.1 £12.10  £]100

Al to A7 Guaranteed 80%, Good usable Transistors ideal for low cost production work and experimental

use. AB to A10 are all perfect devices, factory tested, no o

SHIPMENTS TO ANYWHERE IN THE
WORLD
1/- TESTED TRANSISTORS /-
ONE PRICE ONLY PNP. NPN.

each Ut e N FANAR | EACH  each
BCIo8  2N696  2N1132  3NZ220 25733
BCI09  2NE97  2NI6I3  IN3707  2N3391
BFYS0  2N706  2NI7I1  2N3711  Tis44
BFYS|  2N708  2N2904 25102  2N2906
BFX84  2N929  2N2905 25103  2N2907
BFX86  2N930  2N2924 25104 N2696
BFXSS  INII3l N6 2572 aNsToR

From Manufacturers’
Metal cases.

Over-runs—Unmarked Plastic and
Devices similar to above Nos.

pen or short circuit Transistors in these lots.

BRAND NEW FULLY TESTED EPOXY CASE
UNIJUNCTION TRANSISTORS.
BEN 3000 and Epl::ement for 2N2646. FuIT data available.
LOWEST PRICI AILABLE ANYWHERE.

each = £20; 500 off 3/6 each = £87.10; 1,000 off 3/- each =
Sample devices 7j- each on request.

pe TIS43 and
100 off 4/.

PLASTIC, PNP SILICON TRAN SIS-

TORS. Manufacturers’ seconds from

2N3702—3 family. Ideal cheap trans. for

manufacturmg, etc. £8,0.0.—500, £13.10.0—
1,000 pieces.

HIGH QUALITY SILICON PLANAR DIODES.
suntable rephcements
to :lesr

SUB-MINIATURE DO-7 G
for OA200, OAZOB, BAY38,
at £4 per 1,000 “pieces.

lass e,
15| ;
GUA RANTEED 80"/° GOO

GERM. PNP AND NPN TRANsIs‘rORs FULLY
TESTED, UNMARKED SIMILAR TO i/6 EACH

ACI25 ACY22 ACY36 NKT677 OCBI 26381

2G399A
I/6
each

KT713 2
NKT773 2G301
OC44 2G302

i
2G374

PLASTIC NPN SILICON TRANSIS-
TORS. Manufacturers' seconds from
2N3707-3711 family. Ideal cheap tr
manufacturing, etc. fl.lo.o——S&)
—1,000 pieces.

ans, for
£12.0.0

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VcB30 Hfe 20-60. All marked fully tested and
guaranteed. | off 1/6 each; 9

each; 1,000 off 73d. each.

100 off 10d. each; 500 off 9d.

TO-I8 METAL CAN SILICON

POWER TRANSISTORS
NKT403  ASZ
Roi30 NKT404  Ti3027 5/~
ADI40 NKT405  Ti3028 aach
9 AD 49 NKT452  T13029
Manufacturers’ Surplus Germ. A.F. All similar to above.

PLANAR TRANS. Very high quality,
99% good. Type 2N706, BSY27, £8 per 500

TO-5 METAL CAN SILICON PLANAR TRANSIS-

TONRS. VERY HIGH QUALITY 999 good type. 2N697,
BFYSI, 2N 1893, £8 per 500 pieces. £13/0/0for 1,000 pieces.

pieces. £13 per 1,000 pieces.

TOP HAT RECTIFIERS. All good. No

- FULLY TESTED DEVICES AND QUALIT

Y
GUARANTEED—SURPLUS TO REQUIREMENTS

©OA202 Silicon Diode. Fully Coded.
IS0 PIV 250mA Qty. Price £30 per 1,000 pieces.

02A00 Silicon Diode. Fully Coded.
SOPIY 250mA. Qty. Price £35 per [,000.
BY 00 SIL. RECT'S 800 PIV 550mA.
1-49 2/6 each; 50-99 2/3 each;
1/10 each. Fully Coded. Ist

||00-999 2/- each; 1,000 up
ty.

TRANSISTOR EQVT. BOOK

2,500 cross references of transistors—British, European,
Amerncan and Japanese. A must for every transxstor user.
Distributed by DIOTRAN SALES. 15/ E

short or open circuit devices. Voltage
range 25-400P1V, 750mA. £3 per 100,
£12.10.0 per 500.
S.C.R.’s I6AMP (unplated)

1-24 25-99 100 up
IOOPIV 9/6 7/6 6/—

v, 14/- 2/-

AII tested perfe:t fun:tional dev::es
guaranteed.

TEXAS 2G371 A/B

Eqvt. OC71 Germ.| Vast mixed lotof subminiature

Gen. Purpose Trans. | glass diodes. Comprising of
Each | Silicon, Germ., Point Contact

1-99 ..1j6 ] and Gold Bonded types plus

100-499 . some Zeners, 500,000 av::lable

500-999 at Lowest of Low Price.

000 1,000 pieces £3, 0,0, 5,000 pieces

1000up .. ..9d,
All Brind New and £lJ.I0 0. 10,000 pieces £23,
Coded.

TRANSISTOR AUDIO
AND RADIO GIRCUITS

for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-
ment,
A Mullard Publication
30/- Postage | /-

TELEVISION ENGINEERS’ POCKET
BOOK, by ). P, Hawker &). A, Reddihough.
21/-. Postage !/-.

RADIO SERVICING PROBLEMS, by
W, A, L. Smith, 9/-, Postage 6d,
SERVICING WITH THE OSCILLO-
S/COPE. by Gordon . King, 28/-. Postage
/-

THE HI-FI AND TAPE RECORDER
HANDBOOK, by Gordon }. King. 40/-.
Postage 2/-.

PRACTICAL INTEGRATED CIR-
CUITS, by A. ). McEvoy & L. McNamara.
18/-. Postage !/-,

TRANSISTOR MANUAL, by General
Electric Company, 2l/-, Postage 1/6.

TRANSISTOR ELECTRONIC
ORGANS FOR THE AMATEUR, by
Alan Douglas & S, Astley, 20/-. Postage |/-.

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR,
by R. M, Marston. I8/-. Postage /-,

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

CRESCENT RADIO LTD.

{electronic component specialists)

For all regular components try
40 Mayes Road, Wood Green, N.22

For surplus components and equipment try
(1 Mayes Road, Wood Green, N.22

BARGAIN COMPUTER BOARDS
Assorted Components mounted on boards all
with long tags, Ideal for breaking down and
experimenting with. Take advantage of
bulk purchase

i Board
20 Boards

PRINTED CIRCUIT BOARD
8 x 6 inch One Sided Board 2/- each

TRANSISTOR RADIO PANEL
Incomplete Min. Radio Panel; I.F.T.s; Tran-
sistors; Resistors; Capacitors; All for 2/~ per
panel.

2/- each
20/-

COMPONENT BARGAINS

S.P. Flick Toggle Switch, 2in, Dolly .. 3/6 each
250V 2 amp. Toggle Switch . 1/6 each
4 Pin Transistor Holders . 6d, each
lin. Spun Aluminium Knobs, 4in

Spindle oo .. 2/6 each
OC19 Power Transnstor .. 5/~ each
Low Impedance Transistor Earpiece .. 1/6 each
24in 8ohm Loudspeaker . .. 5/6 each
Continental Razor Adaptor Kit - 7/6 each
100mF &V d.c. Transistor Capacitor .. 9d, each
S00mF 6V d.c, Transistor Capacitor .. /- each
6,800pF Mullard Capacitor 400V d.c... 6d. each

We have large stock of
Veroboard; Valves;  Transistors; Loud-
speakers; Auto-Changers; Recording Tape;
Cable; HiFi

Send 1/6d for Our Cotalogue
Postage with order please

NEW RANGE BBG 2 AERIALS

All UHLF. aerials now ﬁtted with tilting bracket
and 4 element grid reflect

Loft Mounting Arrays, 7 element,

3776,
11 element, 45/-, 14 element, 52/6.
€0/~ t. C

18 element,
ked

Mast Mounting with
clamp. zzelemleglt, 42/6; 11 element. 58/-3

Mounting Arrays, Comp! 7 element,
72/6' 11 element 80/ 14 elemcnt, 81/6, 18 element
lete assembly instructions with every

08s Cable, 1/6 yd. U.H.F. Pre-
amps from 75/-, State clearly channel number
required on ail orders.

BBC - ITV AERIALS

BC (Band 1). Telescopic
loft, 25/-, External S/D, 30/-.
“H”, £2,15.0.

. YTV (Band 3). 3 element loft

array, 30/-, 5 element. 40/-.
7 element, 50/-, Wi unting,
3 element, 47/6. 5 element, §2/8.

Combi.ned BBCIITV Lof
1+3, 40{ 145, 50/~

60/-; Walmountlnc 1+3 57[0'
}+§ §7/6; Chimney 143, §7/6;
yslln? transistor  pre-amps,

MBINED BBC1—ITV—]
+3+9. 79/, 14549, 80-/,
1+7+14. 100/-. Loft
leaflet available.

BBC2 AERIALS
1+5+14. 90/-,
mounting only. Special

F.M, (Band 2), Loft S/D, 15/-, “H", 32/8, 3
eﬂl%n ternal units available. Co-ax.
Diplexer

P. &P, 6/-.

ver Boxes, 0.
Send 6d. stamps for Illmtnted lists.
CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)

40-4] Monarch Parade
London Road, Mitcham, Surrey
01.648 4384

940




A soLID state flashing indicator for a car can be con-
structed for relatively low cost and has several
advantages over the standard electro-mechanical type.
As transistor switching is employed there are no moving
parts that can wear out; the flash or pulse repetition
frequency (p.r.f.) can be set to within the legal limits
of 90 4- 30 flashes/minute and does not vary with time
or load; the on/off time ratio can be pre-set and does
not alter if a lamp fails or additional lamps are flashed,
for example, when towing a caravan.

Further improvements incorporated in this circuit
are an internal warning of flasher lamp failure, without
affecting the operation of the remaining lamps, and the
inclusioh of an audio bleeper as an alternative, or addi-
tional warning system if preferred. The design is
illustrated for positive 12V car battery systems, but
can be modified for negative earth systems (see later).

TRANSISTOR TIME SWITCH

A simple two wire flasher circuit for flashing any low
power indicator lamp from 6 to 24V is shown in Fig. 1.

When the circuit is switched on, practically the full
battery voltage appears across TR1 bias chain but the
transistor is held off until the capacitor C1 charges up
through R4 and the lamp causing TR1 to conduct.
The resulting collector current of TR1 is then amplified
by complementary transistor TR2, increasing the lamp
voltage and decreasing the control circuit voltage.

As the emitter woltage of TR1 is held by the voltage
across Cl, the bias of TR1 is increased causing a
further increase of collector current. This action is
cumulative, producing a rapid switching action which
saturates TR1 and TR2, holding the lamp on until C1
discharges through TR1, R3, and the base emitter
junction of TR2. When the capacitor discharge
current drops below the saturation current of TR1 and
TR2, the switching action is reversed and the cycle is
repeated.

The “‘off” time of the lamp depends on the charging
time constant C,R,; the ‘“‘on” time depends on the
discharging time constant C;R;. Hence the p.r.f. is
proportional to 1/(CyR; + CiRy).

Resistor R4 limits TR2 overload current by pre-
warming the lamp; switching on from cold can produce
a peak of about five times the normal lamp current.
A 10 ohm resistance in series with LP1 is preferable
for switched lamp circuits as this extends the life of the

By C.J.MILLS

*Ci TR2 -12v

R2 R4
21 2.2
kQ 34}

ov

Fig. I. Circuit diagram of a simple lamp flasher

lamp as well as the transistor but it requires a supply
voltage higher than the normal lamp voltage.

COMPLETE BLEEPING FLASHER

The final circuit (Fig. 2) is developed from the above
by adding a power transistor TR3 and an indicator
switching transistor TR4. The 0-25W resistor in
series with TR3 provides enough bias to switch the
indicator lamp on via TR4 when two 20 watt flasher
lamps are used. If only one or both flasher lamps fail,
the indicator lamp will not light.

For the motorist who prefers an audio indicator, the
circuit in Fig. 1 can be used as a “‘bleeper’’ by changing
the value of Cl to 0-25xF (selected to suit preferred
tone). This is an aid for forgetful drivers and produces
some interesting comments from passengers who hear it
for the first time. A limiting resistor R10 to control
the a}mplitude from the loudspeaker completes the
circuit.

The final circuit (Fig. 2) includes the bleeper and its

" components are re-numbered around TRS and TR6.

ER
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Fig. 2. Complete circuit diagram of car flasher unit. The
circuit includes the audio bleeper section and is wired for
positive earth systems. See Fig. 4 for negative earth circuit
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pacers

4 Holes 6BAciear

-4

00

00000000 00000 ogoo
0000 o oo
o 8 o
0000 » ° Q
o
°
° b r
@P (3
©o0oco0o0000gboo
00000%}

000000
000000

;o
Qo000

00000000

2

00000000000

o o

(]

oo(Qpoocoo b ¢

Fig. 3. Component layout and wiring of the flasher unit
for positive earth systems

COMPONENTS ..

Resistors.
RI 82kQ Ré6 560
R2 27kQ R7 82kQ
R3 470Q R8 27kQ
R4 22kQ R9 2:2kQ

R5 0-25Q (see text) RI10 150Q
All + 109, & watt carbon except RS.

Capacitors .
Cl  [75uF elect. 16V (120uF-+50u4F in parallel)
C2 0-25uF polyester

Transistors

TR 2N3702 or OC202

TR2 2N3704 or BFYSO

TR3 OC28, OC29, or OC35

TR4  2N3704 or BFY50 for positive earth

OC205 for negative earth systems

TR5 2N3702 or OC202

TR6 2N3704 or BFY50

Miscellaneous
Die cast box 43in x 2%in x I{in
Perforated s.r.b.p. 4in x 2in
Wire, car connectors

INSTALLATION
The following plan indicates connections to the car
for both positive and negative earth systems.

Circuit Pin
A Ignition switch

Indicator switch

wiper
Dashboard

flasher lamp
Loudspeaker
Loudspeaker to

chassis

Details are not given for 6V systems since this would

need a complete redesign of the whole circuit.

mg N W
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ELECTRONIC BROKERS

NEW--TEST EQUIPMENT

20,000 ohm/volt AC/DC
MULTIRANGE METER

Eleven current ranges. Fourteen
voltage ranges. Three resistance.
Price £12.19.6. P. & P. 15/-.

PORTABLE WHEATSTONE BRIDGE
with five switched range from 0-050
to 50,000Q. 29 accuracy. Price
£9.190.6, P. & P. 10/-.

MUTUAL INDUCTANCE
BOX

Ranges from 0 to
11-ImHz in 0-002
divisions.
226.10.0.

£1.0.0.

Ranges from

0 Oan 10111M Q. Accuracy 0- 05%
Maximum Power Rating 0-1W pe
step. Price $28.10.0. P. & P. £1. 0 0.

MUTUAL INDUCTANCE COIL
0-001 Hz, Accuracy 3%. Maximum
current 3amps. Price £#210.0. P. & P,

/6.
Full specification available on request.

LOW GOST ELECTRONIC & SCIENTIFIC
EQUIPMENT AND COMPONENTS

MOTORS
HYSTERESIS REVERSIBLE MOTOR
Incorporatmg two coils. Eg‘ch c?il“when

of
 output aha.lt. 240V 50Hz. }
B 80/

rp.m,}r.pm.,
each. P

Low TORQUE HYSTERESIS

MOTO

Ideal lor lmtrument

chart drives. Extreme-

ly quiet, wuseful in

areas where ambient

noise levels are low.

§l High starting torque

enables relative lugh inertia loads to be
driven up to 60Z/in. Available in the
following speeds and ranges: 240V 50Hz,
lﬁrpm 4 rp.m, 2rpm, 1} r.p.m,

rpm l/40rpm l/60rpm 1/76r.p.m.,
1/120 r.p.m., 1/180 r.p.m., ll36 r.p.m.,
1/720r.p.m., lllMOOr.p.m., 1/2880r.p.m.;
120V 50Hz, 1/6 r.p.m., 1/5 r.p.m., 1/15
rp.m., 1/16 r.p.m., 1/20 r.p.m., 1/30
r.p.m., 1/60 r.p.m., 1/120 r.p.m., 1/240
r.p.m., 1/300 r.p.m. 25/~ each.

HYSTERESIS CLUTCH MOTOR
‘With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train thereby facilitat-

REPEAT CYCLE TIMERS
These timers repeat a set
cycle of switching opera-
tions via a cam and
micro switch, for as long
as the motor is energhed
Smgle Cam

2 min, 3 min, 4 mi

5 min, 6 min, cycles at 45[— Twin Cam
RD 22 in 1 min, 2 min, 3 min, 4 mip,
5 min cycles at 85/-. 4 Cam RD 24 in
4 min, and 5 min cycles at 78/-. 3 Cam
RD 26 in 1 min, 2 min, 3 min, 4 min,
6 min cycles at 8§/-. 8 Cam RD 28in
1 min, 2 min, 3 min, 4 min, 5 min, cycles at
115/-. Allplus P. & P. 5/-.

AVO SIGNAL GENERATOR
Frequency Ra.nse 50kc/u—80Mc/s
0:5V, Price £15. Carriage £1.10.

OQutput

Low ohm safety meter 12mA 5 ohma.
Suitable for testing eircuits where currents
must be limited. W/N and P/E. £12.10.0,
P. and P. 17/6.

ADVANCE TRANSISTORISED
DC POWER UNITS

Input Volts

Ou;
Volu Amps Price
DC 4 200-245 4 15% £17.10

12 4

when

d in tlmers or in con-

junction with a light sp: 6 oz torque at
1r.p.m. 240V, 50cfs. L = lelt, R = right.
15 rpm L, 8rpm R and L, 6rpm

. P, 51,
1/6 r. ,m, R and L, 1/10 r.p.m.,

1/15 r.p.m. L. Also 120V 500/! 2, 1/6
1712, 5/12 4/11 1/10 r.p.m. 25
_

NEW—S5 in. CHART
PEN RECORDER
JY100A-2

High quality
single pen recor-

der with 0-10mV
deflection. Chart
speed 1 in per min. and 16 in per hour.
Adjustable zero location. Power supplies
230V 50Hz. specification ava.llable
on request. 269,100, P. & P.

SET OF MEASURING INSTRUMENTS

Speciﬁcauon Type: Movmg Coil D.C.
Ranges: 0-76mV, 0-3V, 3-15-150V,
3-150-450V, 0-3-0- 75A 1-5-7-5A, 15—30A.
Scale Length: 82mm, Accurwy. 10%.
Shunte: 1.0- 3—0 75 amps. 2. 1-5-7-5 amps.
3. 15-30 amps. Case: Moulded plastic.
Carrying Case: Stove enamelled metal.

List price £30. Our price £8.19.6. P. & P.

0/-.

DECODER WITH 4 and 5 DIGIT READ-
out

Can be uged to construct frequency counter
or Digital Voltmeter; Consists of NOR
gates with amplifiers to drive digital
\lijslzay 4 dlxlt £19.10.0.; 5 digit, £25.0.0,

MULLARD MATRIX CORE

STORE STACKS

A W. 510 5 planes 8 < 16 cores/

per plane

AW, 511 5 planes 1.

per plane .

AW, 534 20 planes 64x64

coreafper plane

A.W, 597 8 planes 32 x 32 coresl
per plane

Smgle plane 40x25 4

12, 10.0
0.0
289, 10.0

0.0
£3. 100

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6-3 pilot
mp. The lamp
projects the corres-
ponding digit on
the condensing lens
through a projector
lens, on to the
viewing screen at
the front of the unit.
lin  width. 3%in deep. 1%in high.
‘Weight 3}oz. Character size jin high,
09 with 8 right hand decimal point and
degree, List price 6 gna. Our price 49/6,
P. & P. 5/
————————————————————
EAC DIGIVISOR Mk. 11 DIGITAL
READ-OUT DISPLAY
Ideally suitable for use
in conjunction with tran- &
sistor! decade count-
ing devices, The DIGI-
VISOB incorporates a
moving coil movement
which moves a trana-
lucent scale through an
optical system and the resultant single
plane image is projected on & screen.
The translucent -ecale is made to repre-
sent digits 0-9. Specifications: 6-3V 250
microamp. lmage height {ln. Size 4

9/16 x 2 39/64 X 1iin. Our price 31 gns.
List price 8} gns.

MINIATURE MOVING COIL

RELAY S115

By Sangamo Weston,
suitable for D.C, circuit,
A high sensitivity relay
more gensitive than the
electromagnetic type.
Single Coil Resistance
310 micro amps, 315Q.

List price £4:10. Our price 20/-.
———

LEDEX ROTARY SWITCHES (New)
N.8.F. wafer switches driven by 24V or
48V d.c. motor. Ideal where switching
is to be controlled by a signal pulse.
Following siZes available: 2E—3 wafers,
1 pole, 12 position per wafer. 3E—1
wafer, 1 pole, 12 pole per wafer. 385/
each. 3/6.

3E—~Tandem Drive 12 wafers—70/-.
P. & P. §/-.

2E—twin mounted 4 wafer Ex Equip.
80/ & P. 5/~
DC TACHO GENERATOR
11 Miscl. 8ize 11, 400 cycles, 115v. input,
0.5v/1000 r.p.m. 215. P. & P. 5/-.
SERVO MOTORS
11M, 10EZ. 8izel1. 400 cycles. Ref/Control:
]]5/40v. Torque 20 0z per inch. 8peed 5,600
£12.10.0, P. &P, 5/-.
Bize 18. 400 cycles, 115/115v. 2.35 oz per
inch. 4,800 r.p.m. 212,100, P. & P. 5/-,
SYNCHRO TORQUE TX.
11 TX, 4B, S8ynchro Torque Tranamitter,
400 cycles. Ref/Control: 115/90v. £9.10.0,
P, & P. 5/-.
SYNCHRO CONTROL TX/TRANSFORMER
15 CX/CT 4 SL. 400 cycles. Ref/Control:
115/15v. 1.4v. per degree. 815, P, & P, 5/,

s HIGH PRECISION <%
FULLY STABILISED
TRANSISTORISED LOW
\VOLTAGE POWER SUPPLIES

mcorpotatm

NEW.-—AVO ELECTRONIC METER

A quality instrument capable of measuring
and D.C. voltage and current,
resistance plus power output.

Ranges: D.C. voltage 'Zbom\ ~10,000V.
D.C. current 100uA-25A. A.C.
voltage 100mV-250V, A.C, current
10u-A-25A, Resistance 0-100M Q.
Power output 50..W-5W. Supply
voltage 110/200/26 50Hz.

Complete with lead and probe for RF

measurement up to 250M Hz £25.P. & P.£1

METERS
Milliammeter. A.C./DC. 100MA and
200MA FSD Cambridge 47526/4 Electro-
dynamic
Precision Voltmeter. A.C./D.C. 0-75V:
0-150V; 0-300V  Sangamo  Weston

£15, 0.0
£35. 0.0
245, 0.0

£45, 0.0
Wide Band Millivoltmeter—
Marconi TR1371 £85.10.0

POTENTIOMETERS
Precision—Tinsley 5205C. .
Precision Vernier Pot. ~Cam-
bridge

‘Wheatstone Bridge—Tinsley ..

0SCILLOSCOPES

Cossor 1035

Cossor 1035 Mk, III .

Cossor 1049 Mk, T11 .

Solartron CD513.2, CD523:

LF and Servos, Long Persistent

£55. 0.0

Airmec 723
Airmec 249

PEN RECORDERS

Ammeter D.C. 0-2mA Single

Pen—Elliott ..

Portable Singl
Electrical New

OSCILLATORS

Automic L.F. Sweep Oacillator
Dawe 444C New

‘Wide Band Oscﬂlator Dawe
400C

£37.10.0
£49. 0.0

Pen—Record

£89.10.0

* 8.C.R. Panel for overload
* OVERLOAD & CIRCUIT BR:EAKER
‘WITH MANUALS RESET button.
* RIPPLE belter, bewer than 3000: 1.
* CHOKE OF CAPACITOR transistorised
120/130V A.C. INPUT.
Available in the following types:
6V 12 amp
6V 16 amp .
12V 8 amp .
12V 16 amp .
12V 22 amp .
20V 16 amp .
24V 4amp .
30V 8amp .
56V 7 amp .
Ex j

ELECTRO
MAGNETIC
COUNTER
Slow impulse counter
of 10 impulses per
second., 8/6,.P. & P.

6 DIGIT ELECTRICAL IMPULSE
COUNTER with electrical and mechanical
reset counter driven by 110 VIDC 4400
ohms coil. Reset 110 V DC 800 ohms coil,
Housed in plastic-alloy case. The units can
be interlocked with each other to give
vertical or horizontal displays. Price 79/6.
P & P- 5(-.

but fully
laboratory.

POCKET CALCULATOR
Save time and solve all
your multiplication, divi-
sion, percentage, cube
and squareroot problems.
Easy to use pocket calcu-
lator with no errors, In-
valuable daily aid,
should last a lifetime,
offered complete in black
wallet with full instruc-
tions, 3}in diam, 12/6
each P. & P, 1/6.

CONTINUOUS

TAPE

CASSETTE

Suitable for sleeping,

learning, teaching pro-

grammes. Program-

ming machine tools,

telephone answering,
ete, Complete with replay/record head and
separate erase head. iin. tape, twin track

tape. Price £3.9.6. P. & P. 7/6,

SINGLE SPEED TAPE DECK

Driven by 240v 50 Hz power supply. Speed
3%in. per sec. Remote control operation, 3
motors, record/replay heads with separate
erage head. Fast erase facilities and
counter. Price £2,19.6, P. & P. 10/~

MEMORY CORE STORES

42 x 52 2K bit ferrite core store complete
with 84 OA 10 load diodes, Ideal for build-
ing computer atore or holding information
in binary form. Price $4,10.0, P, & P. 6/-,

MINIATURE SQUARE COUNTER
6 DIGIT

by Veeder Root. Rotary ratchet type,
adds 1 count for each 36° movement of
ghatt 8/6 4 2/6 P. & P.

ELECTRONIC BROKERS LTD., 49-53 PANCRAS RD., LONDON N.W.1 Tel. 01-837 7781/2 Cables: SELELECTRO

CARRIAGE EXTRA
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PREMIER RADIO

23, TOTTENHAM COURT ROAD, LONDON, W.1

Controls: Bass, Treble, Volume, Balance, Selector.

as an output of 5 watts per chanuel with inputs for pick-up,
Power on/off, stereo/inono switch. Brushed
Size 12” X 5}” % 31" high (Amplifier available separately if required £14.19.6. Carr. 7 16).

WIDE RANGE OF HI-FI STEREQ
EQUIPMENT ON DEMONSTRATION

SAVE NEARLY £5!

Fremier Stereo System with ‘“Nova’ 10 watt Stereo
Amplifier a8 above. 45 Gns. Carr. 85/-.

teak finish loudspeaker systems, Absolutely

| +oxforD sT

_c L L_E_

ENHAM COURT RD

Tel: 01-636 3451 l r-DgMINION l I

¢ 5y
SPECIAL STEREO CARTRIDGES Ailpeorbvsereo I‘E_ANS ISTOR TREO AMPLIFIER PICK-UP CARTRIDGES
SHURE i X y : ;
M3D  List £8.10.6.  Premier Price 26.19.6 | per,, ofiering cvers AT MONEY SAVING PRICES!
M44-5  List £14.9.1. Premier Price £10.1 i Output 10
ﬁﬁ% E:: ﬁg-gﬂ-m Pre: & g;x: o2 99 § watta per channel. gggfg%gcé g.gc‘)‘o H((S}/t]e)reg) ........ ﬁ.g.g
L Psdald 2 T response & {8tereo) ca .15,
MG5E  List £20.15.1.  Premier Price £15.15.0 § 40-90.000H; - 3dB. ACOS GP91/18C (Mono compatible) . £1.13.5
M75-6 List £17.8.4.  Premier Price £13.1 Inputs for Radio, P.U. ACOS G'P93-1 (Stereo) .. £, 87
M73E  List £25.18.10. Premier Price £21,0.t Ceramic, P.U. Magnetic Tape. ACOS GP94 (Stereo) .... ... 22.14.8
Separate I;ass and (lzrelile cont]r;{)ls, \/'Solume gg g §gg (ﬁono compu:ig}e) ﬁig:
and  Balance 'ontrols. ono/Stereo (Mono compatible) 186,
AUDIO-TECHNICA Switch. Also features headphone socket WONDERFUL VALUE RONETTE 105 (Stereo) .... 21.15.0
AT78 Stereo  List £22.0.0 Our Price 815.0.0 ¥ and tape output. Teak case with attrac- AT 95 gns Carr. RONETTE 106 (Stereo) ........... 15,
AT7X Filiptical List£25.0.0 Our Price £18.0.0 § tive illuminated frout panel. Size 142 ONLY . 10/-. All complete with mounting brackets and
Post and Packing 1/6 each 91 '« 8%in., a.e. 200/250V. inqtl‘\lctions. Post amd Packing 1/6 eachj

a1ue Premier Stereo System cousists of an all transistor stereo amplifier, Garrard Model 2023 auto/manual record player unit fitted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two matching
plug in and play. The 10 transistor Amplifier h

complete and supplied ready to
tape and tuner also tape output socket.

alumininm front panel. Black metal case with teakwood ends:

All leading makes avallable inciuding Rogers, t
Dulct, Wharfedale, Goodmans, Goldring, Shure, etc. etc.

VERITAS V-149 MIXER

E.M.I. 13 x 8in
HI-FI SPEAKERS

Fitted two 2}in tweeters and
crossover network. Impedance
3 & 15 ohing. Handling capacity
10W. Brand new. 99/6. P. &
P. 7/6.

Also available without
tweeters. 16.

49/6. P. & P. 7/6

TEAK FINISHED CABINET
Size 171 x 10 x 7}in. Ideal for
§ above speakers. £5.10.0.
P. & P. 7/6.

Battery
audlo mixer providing four
separate inputs. Size 6 x

3 x 2in. suitable for crystal
microphone, low impedance
microphone with transformer,
radio, tape, etc. Max. input &
1-5V, max. output 2:5V, gain
6dB. Standard jack plug
socket inputs, phonoplugs
‘output. Attractive teak wood

grain finish case.
e 69/6 P. & P. 2/6.

oo 59 / 6 Model

Model

“WELLER _EXPERT”
SOLDER GUN.
Baves time and simplifies-
soldering in the home and
service dept. Two position
trigger gives instant dual heat
100/140 watt. 240 volt A.C.
87/6P. & P. 2/-.

SIZE MULTI TESTER With wide-
angle, jewelled meter movement, ceramic
long-life, low-loss switching, tough impact
resisting case.  Rensitivity 20,000 ohms/
volt d.c. 10,000 ohms/volt a.c.

19 Ranges: 0-5-25-50-250-500-2,500 volts

POCKET

‘VERITAS’ V-313 TAPE HEAD DEFLUXER

A must for all tape users!
Tape heads become per-
manently magnetlzed with
constant use; this leads to

HI-FI STEREQ
HEADPHONES

Designed to the highest
possible standard. Fitted
21in speaker units with
soft padded ear muffs,
Adjustable  headband.
8 ohm impedance. Com-
plete with 61t lead and
stereo jack plug.

P. &P

5/

MONO HEADPHONES 2,000 ohm 14/6 P. & P. 2/6.
STERED STETHOSCOPE SET Low imp. 25/« P. & P. 2/-.
MOXNO STETHOSCOPE SET Low imp. 10/ P. & P. 2/-.

back 1 noise that prevents perfect
recordings. Simply applied to recording 34/ 6
head the V313 leaves head free of mag- P.&P.1/6
netism. Cleans any tape head in seconds.  * ‘

d.c.  0-10-50-100-500-1,000 volts a.c.
0-504A-2-5mA-250mA d.c. 0-6,000 ohms-
6 imegohms, 10 uF-00001 mF-1 mF,
—20 to +224B. Complete battery, test
& P.

lead and £4. I 9.6 P.

instructions.

TWO STATION
TRANSISTOR
TERCOMS

SPECIAL BARGAIN OFFER!
B.SR. UA75 RECORD PLAYER UNIT COMPLETE
WITH TEAK PLINTH, 4 speeds. Automatic or Manual
operation. Low mass
arm  with cue and
pause lever, bias com-
pensator, stylus
pressure adjuster, etc.
Complete with Stereo/
Mono Cartridge.

Original Price £25,18.8

OTR PRICE

l4 gns. Carr, 10/6

Complete with battery
and  50ft connecting
wire. Compact size, two
way call system. Ideal for
home, office, factory, etc.

65/- L &P
4/-
FOUR STATION INTERCOM. Master unit and 3 slaves.

Ideal for office and home. Complete with battery and
connecting wire £7.19.8. P. & P. 5/6.

“PREMIER” _TAPE CASSETTES

reriione

T —————
%2400 Fuut TENSILITED POLVESTER

”
“VERITONE” RECORDING TAPE
SPECIALLY MANUFACTURED IN U.5.A, FROM
FRE-STRETCHED Q
TENSILISED to ensure the most permanent base, Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
output throughout the entire audio range. Double wrapped—attractively boxed.

EXTRA STRONG

MATERIAL. THE QUALITY IS UNEQUALLED,

LP3 3" 250° P.V.C. 5/6 LP6 51" 1200° P.V.C. 12/6

P TT3 3" 4560' POLYESTER 7/6 DT6 53" 1800' POLYESTER 23/6

2 T3 31" 600' POLYESTER 11/ TT6 5i” 2400' POLYESTER 87/6

SP5 5° 600° P.V.C. 8/6 SP7 7 1200° P.V.C. 12/6

LP5 5 ' P.V.C. 10/~ DT7 7" 2400' POLYESTER 25/-

DTS 5° 1200' POLYESTER 15/- TT7 7° 3600 POLYESTER 50/

TAPE SPOOLS 3" 1/-, §", 53", 7" 1/9. TAPE CASES 5", 7* 2/6,
Post and Packing 3" 1/-, 5%, 51" 1/6, 7" 2/-.

(3 reels and over Post Free.)

C60 (3.) 7/63%%r
C90 (0..) 12/63%:
CI20 (320) 17/6 3%

P.& P 1/

CASSETTE
HEAD
CLEANER

Removes unwanted deposits

from delicate tape heads.

Fits all cassette recorders,
P.

P. &
(16 1
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Fig. 4. Alternative arrangement for negative earth systems.
Connections from A, B, C, and D to car components are

TR4 here is an

the same as for the positive earth system.
in the

OC205; all other components are as given
components list

CONSTRUCTIONAL DETAILS

A piece of perforated s.r.b.p. board is trimmed to fit
inside a 4in x 2in (internal size) diecast box and is
drilled for mounting on four 6B.A. screws. The com-
ponents are then mounted on the board and connected
up as shown in Fig. 3 for positive -earth systems, using
the termination wires whenever possible. If the circuit
in Fig. 4 is used this layout must be modified to suit it.

The 0-25 ohm resistor consists of four ! ohm wire-
wound resistors connected in parallel or alternatively
a 9in length of 22 s.w.g. eureka wire can be used. It
should be insulated with heat resistant sleeving and
wound on a small bobbin or former.

Due to the on/off time ratio of about 1 : 3, the mean
current through R5 and the power transistor is less than
1 amp and the power dissipated is less than zW and 1W
respectively. Hence the heat generated is compara-
tively low and a heat sink should not be required.

The bleeper circuit is mounted at the opposite end
of the board to the main flasher components and minia-
ture components may be required to fit it into the space
available. Three leads from pins A, B and C are
brought out through grommeted holes to flat male
“car connectors”. A mounting bracket is screwed to
the case to complete the unit—a direct replacement
for an electro-mechanical flasher. When the bleeper
circuit is used in positive earth systems, the third lead
should be connected from pin D to the loudspeaker as
shown in Fig. 2; another lead connects the loudspeaker
to the positive earth terminal of the car battery.

An alternative method of construction with the
bleeper circuit is to use a slightly larger case with a small
speaker mounted inside it. The unit is then completely
self-contained.

Quartz Oscillator Wristwatch

IN spITE of improved timekeeping in modern wrist watches,

the Longines company of Switzerland have developed an
electronic watch, called the “Ultra Quartz”, which is
claimed to maintain an accuracy of one tenth of a second
per day or less than one minute per year.

It uses a quartz crystal oscillator to control the speed of a
vibrating motor by comparison with actual motor speed.
The quartz resonator operates at a frequency of 8,192Hz
while the vibrant motor oscillator runs at a much lower
frequency, 170Hz. The difference signal detected by the
comparator is used to stabilise the motor speed.

8192Hz CORRECTION SIGNAL
QUARTZ
CRYSTAL
QUARTZ FREQUENCY VIBRATING
- CRYSTAL -3  COMPARATOR MOTOR
TT_J OSCILLATOR OSCILLATOR
MOTOR
DRIVE
TO HANDS

The electronics comprises 14 transistors, 19 resistors and
7 capacitors which, with the motor drive and 1-35V
screw-in battery, is built into a case. Battery life is in’
excess of 18 months, The watch is not expected to become
generally available until late 1970, when it will retail for
about £150.

A Register of Engineers

THE organisation of a composite register covering the
principal sections of the engineering community is
proposed by The Council of Engineering Institutions.
Those to be eligible for inclusion in this register are
Chartered Engineers, Technician Engineers, and Engineer-
ing Technicians.

A Working Party has been set up to implement the
intention and its first duty will be to prepare a submission
to the Privy Council to get agreement to such modifications
to the CEI Charter and By-laws as may be necessary, and
then to determine which other interested parties shouid be
invited to collaborate.

The Council of Engineering Institutions embraces all
branches of engineering. Its constituent members include
the I.LE.E. and the I.LE.R.E.

Instant Banking

NINE BANKS have commissioned NDPS (GPO National
Data Processing Service) to set up and operate a
computing system for handling nearly 20 million trans-
actions a year.

Customers’ records will be maintained on a large mag-
netic disc file and will be amended in real time by trans-
actions received from bank branches. The terminals will
automatically align the passbook and will print transaction
details and new balances in the book while the customer
waits, the entire process taking a claimed maximum of five
seconds.

The system will cover other aspects of TSB work,
including the automatic proecessing of standing orders and
savings scheme transactions and the maintenance of
customer records.

945



ELECTRONICS AT THE DUTCH

FIRATO-69

INTERNATIONAL EXHIBITION

He 16th biennial Firato International Electronics
Exhibition held at the R.A.I. Gebouw in Amster-
dam attracts a very large audience. This year colour
television was competing heavily with hi fi, electronic
musical instruments and home video recording.

One of the highlights of the exhibition was a display
of *“50 years in sound recording and broadcasting’ in
which the original transmitter of the first Dutch broad-
casting station PCGG was featured.

The Dutch Amateur Radio organisation V.E.R.Q.N.
were operational with s.s.b. transmitters on 80, 40, and
20 metres and the N.V.G. tape recording and colour
slide society were showing the new Philips domestic
video tape recorder in action.

An organisation called “Elektron™, which is an
information centre for students and others interested in
electronics, were also displaying a vast range of equip-
ment, books and literature. Elektron is sponsored by
the joint efforts of various Government departments,
professional institutions, major electronics companies
and industrial and scientific organisations.

SMALLEST TELEVISION

The Firato is a very large exhibition covering even
domestic electrical products and although most of the
hi fi equipment, electronic musical instruments and
other equipment on show were of either British, Dutch,
German or Japanese manufacture, there were items
being shown for the first time that have not yet appeared
in the U.K.

Some of these may have arrived here by the time this
report appears in print. For example, what is claimed
to be the world’s smallest complete television receiver
was being shown by the National Company of Japan.
This tiny receiver, called the National Panasonic, is
operated entirely from an internal battery and has a
screen’only 25mm X 25mm.

VIDEO AND TAPE
The Japanese Akai company were showing for the
first time a domestic video tape recorder that uses

standard }in wide tape and converts to a con-
ventional quarter-track stereo recorder. This can be
supplied complete with a standard television receiver
and video camera and it employs twin rotating heads
for video recording and playback.

No details were available regarding video frequency
response but recordings from the tape taken off camera
were producing pictures as well defined as those from
average television broadcast reception.

Philips also introduced their new domestic video tape.
recorder which employs 4in wide tape and a
scanning head record/replay system. This too is avail-
able complete with camera and a standard television
receiver on which video recordings can be reproduced.

Another ungsual tape recorder was the Japanese
made “‘Dokorder’ which makes copies, hence the four
spools as can be seen in the photograph. It has separate
tape head sets for recording, replay and copying but
employs a common tape drive for both normal record-
ing and the copying facility. The tape drive is a centre
capstan system and will run the tape in either direction.

Most of the hi fi equipment on show was the same as
that available in the U.K., in fact quite a number of
British manufacturers were exhibiting. One novel
item however, was a stero headphone set with a built-in
f.m. receiver and aerials. This was produced by the
Japanese National Company and the receiver covers the
normal 87 to 108MHz band. The outfit is battery
operated, has a stereo balance control and can also be
connected to a hi fi amplifier system.

ELECTRONIC ORGANS

Electronic organs were also attracting a good deal of
attention. The Hammond Netherlands NV were
demonstrating a completely new series of transistorised
Hammond organs with the ‘“‘tone wheel” sound, but
which despite the vast range of voices and facilities, sells
in Holland at only £500.

Another novel feature now being incorporated in
electronic organs is a tape cassette recorder, which
records directly from the organ pre-amplifier or replays
via the main amplifier. The new Gawina organ
(Dutch made) has this facility and they also supply pre-
recorded cassette tapes for instructional and practice
purposes. .

A large annual exhibition on the lines of the Firato
might be a worthwhile proposition in this country
instead of the many small and separate “trade only”
and/or “‘open to the public” exhibitions now being run
at odd intervals during the year.

F.C.J.

The new Akai video/audio tape recorder (left) records TV

tape drive system

with a scanning head system on Lin tape

This four spool ‘“‘Dokorder” (right) is a new idea from
. Japan, that makes copies of tapes but employs a single

The latest from Philips in Holland. A domestic video tape
recorder (below) which uses lin wide tape and a scanning
head system for video recording and playback




LIND-AIR OPTRONICS LTD
LIND-AIR COMPACT [
HI-Fl STEREO SYSTEM
ONLY

Scientific Show of
3 9% GNS- TTC.C1001 MULTITESTER in leather case.

See our vast range ot
Electronic Components
and Accessories
at our enlarged
Component Centre
25 Tottenham Court Road

MAINS KEYNECTOR
SAVES TIME—SAFELY!

Microscopes, Binoculars,
Telescopes and Watches at
18/19 Tottenham Court Road

Overloaul  protection,

4 20,000 opv. AC volts
Carr, & Ine. 25/-. 3 ’ 10, 30, 250, 1,000

F DC, volts 5-25,
500, 2,500V DG Curl
NEVER BEFORE / renéO—50uA 0-250mA
SUCH VALUE! = Resistance KGOK 0-6
Big sound at low cost! 6 watt N '
r.m.s. per channel. Controls: Bass, Treble, Volume, Balance, Function selector.
Mono/8tereo switch. Tape record outlet. Inputs for Tape replay/Tuner. Head-

phone facility. Beautiful teak case with matched loudspeakers. Garrard Aute-
changer unit fitted Stereo Cartridge. SRIRA GZD ologl‘;’l‘l-'

LIMITED PERIOD ONLY! EXCLUSIVE TO LIND-AIR! DC \~01“|ge; 5-25-50-250-

500-2-5K {20,000 ohms per
One mains “Keynector™ instantly aml volt). AC \nlt_.’\ge: 10-50-
iy Somhects “testrical iipliantes o HI-TONE RECORDING TAPE 100-300 1000 cote (10,000
mains supply without the use of a plug. A 8 . -
numbeg of applinnces may be used BRITISH IADE TOoP QUAL"g]B % ﬂ rent: 0-50uA, 0-2-5mA, 0-

gimultaneously up to the fnll 13 amp J1001 37 Long Play P Pox P2 I 250mA. Resistance: 0-6K,
mt)i:; of n.i: nle\]'ice. A red light g]owlg J1002 3" Triple ol\ 6001t 10/6 P. x P.1/2 H 0-6Mg (300 ohm and 30K
when “live’. The '‘Keynector’’ is fusel J103 5" Long Pl.ny PVC 0001t 10/~ . & P. /8 i at centre seale). Capacitance: 10pt. to 001
and has its own robust switch which J1004 5”  Double Piay Poly 12001t 15/~ P. & P. /8 | mtd, -001uf to -1uF. Decibels: —20 to
is interlockeil to prevent connections J1005 6§" Long Play PVC 12001t 12/ P. & P.2/- +22dB. Nize 4 . 3} - Tin. Conplete with
when “‘live”". J1006 53" Double Play Poly 18001t  28/8 P. & P. 2/- joease 77/-. P. & P, 36,
Inealuable 1o handymen. servicemen, J1007 77 Standard Play PYC 12001t 12/ P. & P. 2/6 j §-DeC BREAD
demcmslmlor.« ete. 7° Long Play PVC 18001t 17/8 P. & P.2/6 | BOARD

P. 7" Double Play Poly 24001t 25/- P. & P.2/6 i O
39/6 *, 7" Triple Play Poly 36001t B0/~ P.& P.2/6

VHF AIRCRAFT BAND
CONVERTOR.

‘When placed within lin.

of 4 MW band radio full
coverage of VHF Air-
craft Band 108-135Mc/s.
can be obtained. AN*

TELETON

transistor, 9V battery British made
operation. Fully tunable SA°203 y
i8lin. < 7 -section tele- TRANSISTOR Solderless breadboard panels, for fast
scopic aerial. Size 4 2§ reliable component connections.
- 14in. 79/8. P. & P. 3/8. STEREO Single DeCs. One 8-DeC with Control
Panel, Jig andl Accessories for solderless
MODEL MAKER'S MOTOR AMP“F'ER connections to controls, ete., with hooklet
No. 15BRN. Voltage 11-5V. ‘‘Projects on K.DeC’* giving construction
Current 400mA. Torque details for & variety of circuits. 20/6.
12g.cm.  Body size Onme of the most popular P. & P. 2/6.
T 17 < long % §7 dia. models from the fabulous Teleton range. .4-DeC KIT. Four 5-DeCs wth two Control
Shaft %" long - Incorporates 16 and diodes ducing superb quality hl-i. 10 Panels, Jigs and Accessories and, the book-
A" dia. Ideal for watts per channel music power. Inputs for Gram (Magnetic and Crystal), let **Projects on 8-DeC’” all contained in a
Ny small models and Tuner and Auxiliary. Tapé Record output. Conirols: Volume, Balance, strong attractive plastic case. Ideal for the
. " oys. 5/6 each. Bass, Treble. Stereolh(ononlldeswitch Stereo headphone socket. Attractive professional user. £5.17.6. P. & P. 3/6.
P. & P.1/3. 3for 15/‘ P. & P. 2/6. ofled walnut cabinet with brushed aluminium iront panel. List Price £28.7.0

With soft rubber
eurpieces. Impedance
8-16 ohms. Frequency

ritelc T RANSFORIVIERS

buffswe. x o v 0. AUTO WOUND TRANSFORMERS SREZR lews carteidge oo £5. 9,
ggwnsmonmmoxo All winding voltage ratings ant tappings 0-115-200-220-240V, except MT113 [ 1625 StereorMono with cart. Aol
R e . 0-115-210-240% s Wolght Ve 30008 StereoMono with cart | €010’
earpieces with slide MT113 20W  2{-1§i x13in Toz  12/8 (P. & P. 2/5) M 390D Stereo/Mono with 0.1
switch _for  ono/ MT64 5W 23 %21 x 2fin Ub 140z 2L8 (P. & P. 4/6) SP35 with Decoa Derar 7
stereo listenlng and MT4 150W 3} x2%:<3in 3lb 38/~ (P. & P. 6/-) SL55 less cartridge . . 5 119'8
ind.  vol. controls. MT65 200W 3} <d}xdm 4b 30/ (P. & P. 6/-) ST55 with Decca Dor 7. 48
Impedance 8-16 ohm MT66 300W 44 <3%in 6lb Toz 89/4 (P. & P. 9/-) SI.65 less cartridge . 49
Freq. response 25— MT110 400W 41 .4} <din 111b 85/~ (P. & P.10/-) Covers for above. 2219,
15,000cps.  With lead MT67 S00W of <4 4iin 120 80z 89— (P.& P.lojy [ Loversforabove.. £210.
and stereo plug. MT83 BOW  dis) Bl 13 o 95/7 (P. & P. 10/6) AP Tons eaotaitie TR
£6.6.0. P. & P. 36, MT84 1000W 4} <5} <5lin  16Ib 142/2 (Carr. extra) SL73 lews cartridgo 228
SINCLAIR IC-10 INTEGRATED CIRCUIT MT93 1500W 54 }5‘/6#}“ 28lb 8oz 1706 (Carr. extra) SL95 less cartridge ............ $38.19.8
MT94 1750W 58 <63« 6lin  31b 185/- (Carr. extra) Bases for above 241
MT95 2000W 7 <8}« 8in 401b 211/2 (Carr. extra) SPECIAL OFFER{ " Ll
MT33 3000W  6j <7} <83in 451b 8oz 300/~ (Carr. extra) SP25 lesa cart., with buse . . 213.10,0
LOW VOLTAGE 12V RANGE P. & P. Decks 12/6, Cover 4/6, Base 4/8.
Primary 200-250V; secondary 12V P. & P. Deck/Cover/Base 17/-.
MTi11 05A  3x2fx1iin 1202 15/3 (P. & P. 2/6)

10 watt Amplificr. Size only 1 X O 4o MT71 24 21 <2} % 2kin 1lb 19/~ (P. & P. 3/9)

0-2in. A true hi-fi amplifi MT69 4A 31«23 x2%in 2b 4oz 28/~ (P. & P. 6/-)

with manual giving details of MT70 64 4 <3 x 3%in 3lb 120z 39/~ (P. & P. 6/ MINIATURE SOLDERING IRON

of applications and instructions. Guitran- MT72 104 31241 ¥ 4in 6lb 3oz 51/- (P. & P. 9/-) British made and designed for use with

teed 3 years. ONLY 59/6. P. & P.1/6. MT116 20A 41 < 4} « 4in 1Hb 130z 95/- (P. & P. 9/-) transistor cirenitry but ideal for many

SPECIAL TRANSFORMER FOR OPER- MT187 30A 61x4ix<4lim  16Ib 120z 180/~ (P. & P. 13/6) other uses. A.C. 240V, 18W. Length

ATING SINCLAIR 10-10 from A.C. ruaing
230/250V. Output 13V. at 0-5 amps. 12/6,
P. & P. 2/6.

7%in, kin slide on bit. Price 32/8,
P.&P.2

-

Other ranges available—Send for complete list.

LIND-AIR OPTRONICS LTD May, aLe

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W 1. 54a°r‘"gn§”
Telephone: 01-580 2255,4532/7679 o""{’tf?h "
Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm. Vj‘:
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a new 4-way method of mastering

ELECTRONICS

day ELECTRONIC PARTS
and COMPONENTS

sional CATHODE RAY
OSCILLOSCOPE

by doing — and — seeing .
1 OWN and 2 ’ BUILD 3 ’ READ and
HANDLE a and USE DRAW and
complete range of present- | [ a modern and profes-] [UNDERSTAND

CIRCUIT DIAGRAMS

RIB
820

4)

@ VALVE EXPERIMENTS

@ AMPLIFIERS
® OSCILLATORS
@ SIGNAL TRACER

This new style course will enable an
no maths, and a minimum of theory—no previous knowledge required.

to test, service and maintain all types of Efectronic equipment, Radio and

@ PHOTO ELECTRIC CIRCUIT

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK .

. INCLUDING . ..

@ A.C. EXPERIMENTS

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

yone to really understand electronics by 2 modern, practical and visual method—
It will also enable anyone to understand how
TV receivers, etc,

l—————-.n——————-—.-—y—_-.-.———.-——_—————n——-————_————————

POSTNOW
for 1

FR[[ BROCHURE !

l or write if you prefer not to cut page l

we do not employ representatives

........................................... BLOCK CAPS

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please 7
send your free Brochure, without obligation, to:
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By R.HIRST s1c. 1.

HE circuit diagram of the first i.f. is given in Fig. 3.1.

This unit was described in reasonable functional
detail in the first article of this series. The following
paragraphs should be studied in conjunction with the
previously presented material and with the block
diagram Fig. 1.4.

CONSTRUCTION

The complete circuit of the i.f. unit (Module 2) is
shown in Fig. 3.1. As before the inductors L6, L7 and
L8 should be wound first, to the information given in
Fig. 3.2. The winding of L7 and L8 is carried out in
the following manner: a 12in length of 20 strand

50 s.w.g. wire is doubled and wound onto the bobbin as .

if it were a single wire. The 11 turns of wire should
make up slightly more than one complete layer. Once
the wire is in place the bobbin is covered with varnish
and allowed to set. The cores are then glued around
the bobbin and fixed to the circuit board.

PLS/c
T +ve 2V

PART THREE FIRST L.F. MODULE

Once the inductors have been completed the circuit
board should be constructed in a manner similar to that
indicated last month for the r.f. unit. Layout and
wiring details for the i.f. module are shown in Fig. 3.3.
The construction of the module case was detailed last
month.

SETTING UP INSTRUCTIONS
This particular section applies to the constructor who
has sufficient equipment to make the necessary measure-
ments listed below. The instruments required are as
follows:
(a) Power supply: 12 volts, 50mA and 2:5V, SmA.
(b) 34MHz signal generator capable of delivering
ImV into 50 ohms.
(¢) 36MHz signal generator capable of delivering
1V into 50 ohms. _ '
(d) Valve voltmeter capable of measuring 100xV to
1V at 2MHz to 36 MHz.

2N918 R23
N228 é‘”“ 38

OdpF%

R28 é

12k
TR6
2N2218

¢z
0-0lF

R26
-2kl <

SK4

R34 82kn

C34
O4pF

_ Fig. 3.1.

SKS
36MHz

The complete circuit diagram of the i.f. unit
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PROCEDURE

Apply the required h.t. potential, ensuring correct
polarity, and set the a.g.c. voltage at the incoming ter-
minal (PL5/d) to 2-5 volts. Check all potentials at the
base, collector and emitter of each stage to ensure that
they correspond with the levels indicated in Table 3.1.
Resistor R34 may be adjusted in value if the voltage
at the emitter of TR is less than eight volts or more
than ten volts. Once R34 has been adjusted recheck
all the potentials. If the circuit appears to be function-
ing correctly from a d.c. point of view the a.c. testing
can be undertaken as follows.

O\

o]

00000000000 oog 009#00000000000
il | @
b

c26 :\ {\

[o]

OOOOOOOOOOOOOOOOO 000000000000000
O 0000000000000 0000000000000000

0000000000000 080000000000000000-

Fig. 3.3. Veroboard layout and wiring details of the i.f.
module
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NEOSID
L6.... 4%, TURNS SINGLE ENAMEL
o els 26 SWG WOUND ANTI-
CLOCKWISE WHEN VIEWED
0 O off FROM UNDERNEATH
o [
BOTTOM CORE VIOLET
VIEW 02pH
SINGLE  L7,L8...11 TURNS OF 2X
B80BBIN (20 STRANDS OF
(To suIT 50 SWG EN/F/DSC)
POT CORE)
POT CORE
o . FINISH
(MuLLARD) apH
Fig. 3.2. Coil winding details for the i.f. unit

Apply a 34MHz signal to SK4 and set the level of this
signal to 1 millivolt. Connect the valve voltmeter
across R27 and adjust L6 for maximum signal. Now
apply a 36MHz signal at a level of 400 millivolts to
SKS$ (this level to be measured when connecied to SK$)
and transfer the millivoltmeter to SK6. Inductors
L7 and L8 should now be adjusted so that a maximum
reading is obtained on the meter. Having adjusted the
two coils in this latter measurement it is advisable to
reduce the input signal of 34MHz by 10dB and readjust
coils L6, L7 and L8 for maximum output. If the
34MHz input signal is set so that the output at SK6 is
500 microvolts and the a.g.c. voltage adjusted for
maximum output at SK6 by measuring the input signal

50 N \a S
oooooooooooo SKS

' TR7___HR27 c29
@ F
R32 R30 I.I.“

C

R OUImO

: iLm. TR6

w \ mm Rer é@ R5 =
3

@
OOOOOOOOOOOOOOOOOOOOO

SIS 5o

R20

0000

521 ooooooooo)

PL5/a PLS/b PL5/c  PLS/d
OV +2V  AGC.



QUALITY COMPONENTS AND EQUIPMENT

NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

B *QUALITY PANEL METERS

. Fage size 42 x 42mm

(|lm x |Im) SOuA 37/6; IoouA

1!/— 2001LA, 32/6; 500uA, 27/6;

A S5mA, 10mA, SOmA 100m A,

SDOmA 25(- each, 10V, 10V SOV
and 500V, '28/-

Face size B6 x
[t1} x ]hn) SouA ﬂ/‘, IDOuA
51‘ ZDOuA 47/6; 500uA, 4!

10m. DOmA. 1

me:er tmA. 42/6.
Other ranges and sizes available.
Ltst on request with full details.

% 50,000 OHMS PER VOLT
MULTIMETER

Recommended qualicy

mA, 0/12A; re.
sistance 0/10kQ/1/10/

Q. Meter movement

A, Polarity

g switch, Complece with batceries,

leads and instructions.

Model 2004 ..

Price £8.10.0 p.p.
Leather case 28/6

100k
Range 02 ohm
1000

20,000 OHMS PER YOLT
MULTIMEVER

Popular model but with extra scale
range. 20,000 ohms per volt. 0/5/25/50/
2500V d.c.

or capacitance.

{Leather case, Price 15/ pp.2/-)

2/6

Provides audio output on 4 bands.
Sine wave 20c/s to 200kl output

o 7V; square wave 60c/s co
3ok</, 7V p-p. Distortion under
29%. Output impedance Ik}
Var-:blcou(pu:ampllmde:nn!rol
Supplied with leads and inseruce
cons, A C. mains operated

TE22 Price £16.10.0.

sine, square and complex. Mir-
rored scala with smooth gearad
tuning control. Output 5 volts
RMS or 10 voits P-P. Si

+ VB,

» 2%. O/P
under 3Kohms. Variable Atten-
uator. Mains operated. With
Handbook.

JVACUUM TUBE VOLTMETER

Features low price for such an instrue
ment. Large 6in full vie

w scale
olts: 071 1/5/1 SISOIISOI
dB scailes: —10

structions  and
leads.

MODEL TEéS
£17.10.0 p.p.7/6
HY Probe 50/-

M. R.F. Probe 42/6

T1/6 pp2/~

5K PORTABLE  OSCILLOSCOPE

Features 3in clear view tube, e:
(0 use controls and good uablllty
amp. Sensitiviey. - p-p/CM.
Bandwld h_i'5 cp
Input imp. 2 meg (). F. X amp
consitiviey. . 9V p-p/CM. Band-
width 15 :Ds—m KHz.
imp. 2 me;
5 ranges '0 :p:—JW KHz.
chronization, Inlernal Iexternal
fluminated scal ] X 2%
330 MM, Wel‘h( ISIIb: ZZO/ZCOV
A C Su'p‘phed brand new wich

TOJ Price £35 p.p. 10/~

HENRY’'S RADIO LTD.

303 & 309 Edgware Rd, London W2

12 watt 12-16

!
Power Supplies 24-40 volt
50-60 volc

2k TRANSISTOR POWER AMPLIFIERS

12 watt 3 ohm 100mY Input 24 valt supply.
odel MPA 12/3 €4.10 p.

ohm 100mV Input 40 volts

supply. Model MPA 12/15 £5.5 p.p. 13/=

A 25 £7.10 p.p. 4/6
20/
97/6 p.p. 4/6
Model PA7. 7 watt Amplifier 3 ohms O/P.

7mV lnput, operates 12-18 volts D.C,
Price T2/6 p.p. 2/6

9K 100 WATT AMPLIFIER—datails on requesi.

p. Ij=

p-p. 3/6

Suppliers of
quality
components
and
equipment
for over
25 years

AUDIO -

HIGH FIDELITY
Complete range in
stock to suit all
RI-FI and Public Ad-
dress requirements.

% GRID DIP METER

All  transistor grid
dip meter, absorp-
tion wavemeter ‘and
osc. detector. Fre-
quency range
440kc/s to 280Mc/s
in 6 coils. Uses 3
transistors plus
diode with 500uA

meter. Internal

battery.

TEIS

Price £11.10.0
Pp.3/6

* DC STABILISED POWER SUPPLY
Switched DC
Stabilised Out-
puts UP TO 1AMP.
3-6-9 & 12 VOLTS.
Indicator lamp
for each voltage.
Fully fused
mains operated.

COMPONENTS
UK's largest
supplier of

GEIGER C

PORTABLE

OUNTERS

FOR MEASUREMENT OF
RADIO-ACTIVITY,

Supplied complete with instructions
haversack, cables and probe. List
price £70 OUR PRICE,

NEW,
TESTED. COMFLEYE
WITH BATTERIES

£7.10.0

POST 10/-
SPARE BATTERIES 15/- PAIR,

POST 5/-

NOMBREX

TRANSISTORISED
Test Equipment

PRICE Leaflet
£ & d No
2 0 0 35
2010 0 35
1910 0 24
1210 0 25
1010 0 26
20 0 0 29

ponents.
EVERYTHING
YOU NEED

* TlANSISTOl

Complete npu-:y
for . checking all
transistors npn and
pnp for alpha, beta

% FIELD STRENGTH

tuning scales
F

meter.. FsI

* TRANSISTORISED
NTERCOMM:

Bellphone £4.10,0
2-station, €3.10.0;
A-nunon,
wires) mains operated,
Telcphone amplifier, 3916,

checking all audio
and
Battery operated.

£ 500

3.station,
£6.12.6 (2-scation  uses

¥ SIGNAL INJECTOR
— -

METER

S5—Ranges 1—250 mc/s. Fitted 2004A
meter. Earphone output. Calibrated
" Price 72/6 pp.2/-

Also non-calibrated type peaking F/§
Price 45/-

pp.2/6

15.15.0;
no
£11.19.6,
P, &P .3/6

New model for SO

RF up to VHF. Simple to use.

Output

Ik:/s. -4V pp. Harmonics vp to VI
SE2508 Price 35/~ p.p. |/s

*MATCHING SIGNAL TRACER

Price 27/6 p.p. 1/6

approx.

Negligible ripple. | and German. Also
diod mplete
Rfagulanon 1%. w‘»:h“ e :o P:nd
SE101A Price £8 15 0 lnstru:tnon:.
M-2, Price

a.l". ©.p. 316,

——

= EXPERIMENTER'S

MODULE

Terrific oﬂer of brand

new time delay
electronic S,
Adjustable 3-15 reu
9-12V operated.
Supplied complece
with suggested uses
circuits, oduta

Price 35/-.

SVOLT100m A
STABILISED
supPLY

Size 3" x 2 x %",
Fused ceady to use.
UK. made Transistorised.

PRICE 45/-. p.p. 2/8.

Jack plugs.

SE28 Built in Tweeters and
KOss, KO727 £16.10.0.
SP-3K!

STEREO HEADPHONES

Featuring soft Padded Head-
sets, widefrequency response.
Adjustable Headbands. Fitted

DHO 2/$ Recommended 20C/5~15kC/S ..

£2.49.6

Volume Controls £9.19.6
PRO-4A . m. (X
5.0

CALL FOR DEMONSTRATION
Mane Switched 8/16 ohms and 4K ohms Price £4.4.0

Stereo Headphone Amplifiers
Inputs for PU/ uner. Banery Model Mains Operated

High Quality
Eagle HAlO PRSI £8.19.6
Shure SA2/E .. . .. .. £18180
J—

The Detactor Unit consists
essantially of 8 highly sensitive
9314 photo-electiic cell combin-
ed with a firing circuit. Incorpor-
stes a single cold cathode
elactronic relay. capacitors and
resistors designed 1o fail to
safety if external wiring is open
or short circuited Encapsulated
in 2 resin which fully insutates
the unit electrically and provides
& high degree of mechanical and
tharmal shockproofing. Original
price’£74. OUR PRICE, BRAND
NEW £6 each, withdata shest

GRAVINER FIRE
DETECTOR UNIT

r

w

SIZE4 x3x 3§ n,
Limited quantity available.

plete.
i:lto
SWR3 ..

p.p.

% SWR ALIGNMENT

METER
ideal for all transmitter
alignment.  Builtsin  field

strength meter 100pA, Com-
IRudy to use. SWR
:3.

Prica 69/6

WELLER SOLDERING
IRONS

8200 Gun & Iron. . . 6
8200D PK Gun Kit . 196
ANTEX CN Iron. . 29/6
ANTEX Iron Kit. . 42/6

2/6

Transistors
Huge quantities
instock for Indus-
trial users—
Write for Indus-
trial Price List.
includes all Types
of Semicon-
_ductor Device.

CATALOGUES— TWO NEW EDITIONS NOW AVAILABLE SEE BACK COVER FOR DETAILS Tra

‘303° Components/Equipment/Organ Parts also
MAIL ORDER DEPT. 01-723-1008/9

SHOP

‘309’ Test Gear/High Fidelity etc. 01-723 6963

model.

rn of a pe
500/ | 000V

7
o:mxIVI ono/s%" 0¢

hn x_1{in,

use. Compleu w-th Iudl.

teries and instructions,
HL 3

d you know

Ask for Latest

ALL MAIL ORDERS TO ‘303’

HOURS 9 a.m—86 p.

*MULTIMETER

Ollﬂllwkﬂ“Mﬂ raslsun:a dl
and capacitance luln Slxe Sin, x

82/6 p.p. 2/6
Leather case Price 22/¢

nsistors and Devices?

2000
a:l

‘l(.

we stock 1,000

FREE List (No.36)

THURSDAY 1 p.m.

OPEN ALL DAV SATURDAY.
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NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with  perfor-
mance charac-
teristics to suit
the most dis-
criminating lie-
tener. 6 tran-
sistor  circuit
withintegrated
preamplifier
assembleds on
special printed

sub panel.
AD161 AD162 operating in
symmetrical complementary
pair. Output transformer coupled to 3 ohm and 35 ohm
speaker sockets. Standard phono input sockets. Full
wave bridge rectlﬁer power supply for a.c. mains 200—
240v. Cont! bass, treble, volume/onjoff. Function
selector for PU], PU2, tape, radio. The HSL.700 is
strongly constructed on rigid nteel chnuls hronze hammer
enamel finish, size 9} 5 - 4}in. hi

Scmltlvlty—PUl 50m/v, 56K input impedance.
PU2—110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance.
Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—-6'2 watts RMS into
3 ohms, 3-8 watta RMS into 15 ohm. Overall frequency
response 30c/s-18Kc/s: Continuously variable tone
controls; Bass, +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Kc/s.
The HSL.700 has been designed for true high fidelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready bullt and tested, com-
plete with knobs, attractive anodised aluminium front
escutcheon panel, long gpindles (can be cut to suit your
housing req ) full circuit di
instructions.

OUR SPECIAL PRICE ‘7 l, 6 P. & P. 7/68.

LOUD&P BARGAINS

5in 3ohm 16/-, P. & P. 3/~. 7 x 4in 8 ohm 81/-, P & P.
4/-. 10 x 6in 3 ohm £7/6, P. & P. §/-. E.M.I. 8 x 5in
3 ohm with high flux magnet 21/-, P. & P. 4/-. EM.L
18} > 8in 3 ohm with high flax ceramic magnet 48/-,
(lbohm 45/-), P. & P. 6/-. E.M.I.18 x 8in, 3 or 15 ohm
with twollnbum tweeters and crossover network 4 gus,
P. & P. 6/-.

BRAND XEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly $5.10.0,
P. & P. 7/6. Guitar models: 25w $6.0.0. 35w $8.0.0.
E.M.I. 3}in . HEAVY DUTY Powerful
ceramic magnet. Available in 3 or 8 ohm 15/- each;

15 ohm 1'[. each. P. & P. 2/6.
“RA” TWIN COXE LOUDSPEAKER. 10 watis
peak handling. 3 or 15 ohm, 37/6, P. & P. 6/-.

8}in 14/-, P.& P.2/6; 7 x 4in 81/-, P. & P. 4/-.
80 OHM MOVING COIL SP! . High Flux Magnet
3" dia. 12/ each. P. & P.1/6

SPRCIAL OFFER
Hi-Fi Celestion Speaker Unit. fise 6 x 4in, Powerful
11,000 line magnet with y treated cone sur-
round. 10-12 ohm imj l't' only at 20/-.
P. &P. §/6.

QUALITY PORTABLE T. RDER CASE.

Brand new. Beautifully made. Ouly 48/8. P. & P. 8/6.

DUAL BULK TAPE ERASER AND TAPE

HEAD DEMAGNETISER 42/6., P. & P. 3/-.
YSTAL MIKES. Hig

High sensitivity, 18/6. P &P

th lmp Ior desk or hand use.
HIGH IMPEDANCE ﬂ!ﬂ'AL l'ﬂc! MIKES. OUR
PRICE 81/-. P. & P.1/6.
PYE MICROSWITCHES 8/P. C/0. Lever roller uctmn
Rating 250v. AC at 5 ampa. Size approx. 17 x 4" »

4/- each. P. & P. 1/- (6 or more post free).
MICROSWITCHES 8/P. C/0. Push-button

action. Raung 250v AC at 15 amps. 8ize approx.

13" %317 % 8/- each. P. & P. 1/- (6 or more post free).

nusoonc AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 12 section Heavy
ome. Extendu from 7 to approx. 56°. Maximum
diameter }”. 10/-each. P. & P.1/6. 6 section Lacquered
Brass. Extends lrom 6" to approx 221", Maximum
diameter }*. §/- each. P. & P.1/..
BRAND XEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 ampa
full wave. Size 3inL x 3}InW < 3inD. Price 32/6.
P. & P. 6/-.
MAINS RMER. For transistor power supplies
Pri. 200/240V. Sec. 9-0-9 at 500mA. 11/-, P. & P. 2/6.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £7/6, P. & P. 3/6.

BRAND NEW MAINS TRANSFORMERS lor Bridge
Rectifier. Pri. 240v. AC 8ec. 240v. at 50mA and 6:3v. at
1-5 amp. 8tack size 23 x i x2}in. 10/6. P. & P. 3/8.
(Special q\lomuom for quantities.)

RAND NEW! PARMEKO MAINS TRANSFORMERS.
Primary 110v-250v. Secondary 330-0-330v. 100mA and
6:3v.at 2 amps, 6:3v. at 2 amps and 6-3v. at 1amp. Con-
servatively rated. Fully impregnated Electrostatic screen
Suitable for vertical or drop through mounting. Overall
size 4} < 3] > 3}in. Weight 8 1b. Limited number only at
87/6. P. & P. 8/-.

TRANSISTOR STEREO 8 +~ 8 MK I}

Now using Silicon Transistors in firat five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Tses 14 transistors giving 8 watts push pull output per
channel (16W mono). Integrated pre-amp. with Baas,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 8 to 15 ohms. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response -i- 3dB. 20-20,000¢/s.
Bass boost approx. to +12dB. Trehle cut approx. to
~18dB. Negative feedback 184B over main amp.
Power requiremente 25V at 0-6 amp.

PRICES: AMPLIFIER KIT 510.100 POWER PACK
KIT 238.0.0; CABINET #£3.0.0. All Post Free

Also available STEREO 10 10. As above ‘but 10 watts
per channel. PRICES: AMPLIFIER KIT 812. POWER
PACK KIT £3.10.0.

Circuit diagram, construction details and parts iist (free
with kit) 1/6. (8.A.E.).

Official stockists ot all
PEAK SOUND HI-FI EQUIPMENT
including the
.W. DOUBLE 12 STEREO AMPLIPIER as featured
in Practical Wireless April, May and June issues.
Component pack as specified. Total cost $23.5.6 plus

BPECIAL PURCHASE!
EMI 4-8PEED PLAYER
Heavy 8%in. metal tumta'a,bolaa.

DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volts,
Using heavy
duty  fully
isolated

wave

q

A with negligible hum.

Valve line up:—2x
ECL868 Triode Pentodes.
1 < EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘‘balance’’ control fitted
at the rear of the chassls. Input sensitivity is approxi-
mately 300m/¥ for full peak output of 4 watta per channel
8 watu monO). lnto 3 ohm lpeakeu. Full negative
feedb: in a cireuit, allows high
volume levels to be uled with negliglble distortion.
Supplied complete with knobs, chassie gize 11in. w x 4in. x.
Overall helght including valves 5in. Ready built and
tested to a high standard. Price 8 gns. P. & P. 8/-.

4-8PEED RECORD PLAYER BARGAINS

Mains models. All brand new in maker's packing,
B.8.R. UASS with latest mono compatible cart,.. “ 19.6

All plus Carriage and Packing 6/6.
LATEST GARRARD MODELS. All types available 1085,
2085, S8P25, 3000, ATS0 etc. Send §.A.K. for Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, AT60, 8P25. With transparent plastle cover.
OUR PRICE 5 gus. complete. P, & P. 8/6.

SONOTONE 9TAHC compntible Stereo Cartridge with
diamond stylus 50/-, P. & P. 2/-.
LATEST ROXETTE '!lO Stereo (bmpaﬁble Cartridge for
EP/LP/Stereo/78. 38/6, P. & P.2/-.
TEST RONETTE T/0 Mono complﬁbh Cartridge for
gl/’ll.l’ll, 78 n'll,onol or stereo records on mono equipment.
- &
FEW ONLY! ACOS RIGH-G Mono Cariridge for EP and
LP. Only10/-. P. & P.2/-,

P. & P. 11/-. (Excluding metalwork, knobs, plugs
Low fiutter
250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o

and sockets and fuses.)
stylit for LP[78. ONLY

63/-. P. & P.6/6

QUALITY RECORD PLAYER ANPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
BZ80 valves. Separate Bass, Treble and Volume controls
Complete with outpnt transformer matched for 3 ohm
speaker. 8ize 7in. w. - 3d. - 6 h. Ready built and teated.
PRICE 78/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet below. PRICE 87/6, P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14}  12in., clearance 2in. below,
5}in. above. Will take above nmphﬂer and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
SP25). Size 18> 15" 8in. PRICE 79/6. P. & P. 9/6.

3-VALVE AUDIO
LIFIER HA34 MK II

Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7inw. - 4in. d. <
43in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £4.15.0. P. & P. 6/-.

HSL “FOUR” AMP! KIT. Similar in a,ppearance to

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER
TA1l

@ Peak out-
put in excess
of 1} watts,
@ All stan-
dard British
components.
@® Built on
printed circuit pnnel size 6 .- 3in.
@ Generous size Driver and Output Transforiners.
@ Output transformer tapped for 3 ohm and 15 ohm
speakers. @ Transistors (GET114 or 81 Muilard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
@ Everything supplied, wire, battery clips, solder, etc.
@ Comprehensive easy to follow instructions and circuit
diagram 2/8 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-, P. & P. 3/-. Also ready built and
tested, 52/6. P. & P. 3/-.

HARVERSON’S SUPER MONO _AMPLIFIER

A super quality gram amplifier using & double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Ontput approx. 3:5 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6ip. high overall. AC malns 200/240V. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONL

ROCK BOTTOM 49/6 P.&P

BAIGA!! PRICE

—

10/14 WATIT HI-FI
AMPLIFIER KIT
A atylishlly ﬁni‘sxl‘xled

'LIFIER
HA34 above but empl entirely
circuitry. Complete set of parts, etc. 79'0 P & P.6/-.

BRAND NEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 15/-; V15/10p, 10/«; OC71 §/~; OC76 8/;
AF117 8/6; 2G:339 (NPN) §/-.

Set of Mullard 6 transistors 0C44, 2—-0C45, AC128D,
matched pair AC128 28/-; ORP12 Cadmium Sulphlde
Cell 10/6. Al post free.

with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. 8eparate
inputs for mike and
gram allow records

VYNAIR AND REXINE SPEAKERS AKD CABINET
FABRICS app. 54in. wide. Usually 85/- yd., our price 13/6
yd. length. P. & P.2/6 (min. 1 yd.). 8.A.E. for samples.

and

to follow each other.
Fully shrouded section wound output transformer to
match 3-158 speaker and 2 independent volume controls,

POWERFUL COMPACT MOTOR for G-9v. Battery
operation approx. 25mA. Made originally for “‘Staar’

and “Greencoat’ record piayer decks, Built in constant
speed device. Ideal for models, etc. Overall size approx.
15%  13*. 7/ each. P. & P.1/6. (3 or more Post Free).

and base and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Simple instruction booklet 2/8 (I-‘ree with
parts). All parts sold separately, ONLY £7.9.6, P. & P. 8/6.
Also available ready built and tested complete vnth std
input sockets, £9.5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledor
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tei. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

QU OTED APPLY TO UK. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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COMPONENTS. ..

I.LE. UNIT
Resistors
R20 33Q R27 39kQ R34 82k
R2{ 1-2kQ2  R28 12kQQ  R35 180
R22 1-2kQQ  R29 i80Q0 R36 390Q

R23 180Q R30 68Q R37 1-5kQ
R24 12kQ  R3I 47kQ  R38 15kQ
R25 12kQ  R32 180Q R39 180Q
R26 1-2kQ  R33 12kQ
All 5%, W to {W high stability carbon film
Capacitors .

21 0-1uF Polyester or foil
- C22 0-IuF Polyester or foil
C23 0-1uF Polyester or foil
C24 0-0fuF Ceramic
C25  0-0iuF Ceramic
C26*  100pF Polystyrene
C27 0-0luF Ceramic
c28 0-1uF Polyester or foil
C29 276;F Polystyrene
C30 0-1uF Polyester or foil
C31*  |1,850pF Polystyrene
C32 O luF Polyester or foil
C33*  1,850pF Polystyrene
C34 0-1uF Polyester or foil
C35 0 1uF Polyester or foil
C36 0-01uF Ceramic
Cc37 0-1uF Polyester or foil
C38 0-1uF Polyester or foil

* The exact value of these capacitors will depend on
the coils; it may be necessary to adjust the capacity
to suit

Transistors

TRS BFY90 TR7 2N9I8 TR9 2N2218
TR6 2N2218 TR8 2N2218

Inductors

L6 0-2uH

L7 4uH See Fig. 3.2

L8 4uH

Miscellaneous
Veroboard 34 x 34in, O-lin grid
PL5/a, b, ¢, d insulated lead through connectors (4
off
SK4, 5, 6 coaxial chassis mounted sockets (3 off)

of 34MHz, the overall gain of the unit may be deter-
mined. This input level should be in the order of
25 microvolts. The i.f. unit is now complete.

Table 3.1. LF. UNIT D.C. VOLTAGES

Stage Voltage
TRS Ve = 1V
Vp = 23V
Ve = 18V
TR6 Vo = WV
Vp~ = 56V
Ve = 5V
TR7 Vo = IV
Vo = 28V
Ve = 21V
TR8 V. = 96V
Vp = IV
Ve = 04V
TR® Vo = 105V
Vo = 96V
Ve = 9V

The measurements for TRS were taken with the incom-
ing a.g.c. voltage set for 2-5 volts at the input terminal.
A 20 kilohm per volt voltmeter was used in all the
measurements.

Next month: details of further modules

HIGHLIGHTS

OF THE JANUARY ISSUE
THYRISTORS

and the experimenter. ..

Featuring one of the most versatile and
important solid state devices now available.
The thyristor, or silicon controlled rectifier
(s.c.r.), extends the functions of electronic
circuits into the field of power control and
switching. This article explains the
properties of the thyristor and its circuit
operation and gives design information and
suggested applications.

EMMA HAS GROWN !

During the months following her birth in
our March issue, EMMA (Electronic Mime
Mobile Animal) has developed a self-
preservation awareness—she has learnt to
“work"” for her keep. EMMA's circuitry
has also improved in various other details
recently and her new powers will be
described in this supplementary article.

TREASURE HUNT ?

You can locate hidden metal objects under
floors or behind walls with this sensitive
inductive detector, or trace the route of
buried cables and pipes. As for treasure—
well, coins can be found up to six inches
away, while larger objects of about half a
square foot in size can be detected at
distances of up to 18 inches.

PRACTICAL
ELEGTRONIGS

January issue on sale Monday December 15
ORDER YOUR COPY NOW! 3/-
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UNLIMITED!

A selection of readers’ suggested circuits. It should be emphasised that
these designs have not been proven by us. They wilf at any rate stimulate
further thought.
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

LOGICAL STATE INDICATOR

HE circuit diagram in Fig. 1 was designed to enable

the logical state of i.c. flip-flops, such as the

Motorola MC790P or the Fairchild #1923 to be
determined.

The high input impedance avoids any possibility of
the flip-flop outputs being loaded down, which would
inhibit their operation.

When the input is at OV (logical 0 in positive logic
system) the lamp is off. When the input is at 3V or so
(logical 1) the lamp is on.

L. F. Heller,

London, W.4.

.
i

O
+ov

Fig. I.

Logical state indicator circuit diagram
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TAPE STOP-FOIL DEVICE

OME years ago, I decided to build a stop-foil device
for my tape recorder, and not wanting the machine
to draw any current, even the small amount needed to
hold the relay down, I devised a latching relay using a
small permanent magnet. The applied voltage is
derived from the tape recorder 6-3V heater supply, and
is rectified and smoothed by D1 and C1 before it is
connected to the relay, Fig. 1.

The relay used is a Keyswitch subminiature, type
1051, having a 6V 120 ohm coil, and single-pole
changeover contacts rated at 250V SA continuous load.
The diagram in Fig. 2 shows the positioning of the
permanent magnet glued to the top of the armature.
The foil contacts are arranged as shown in Fig. 3, and
only about an inch of foil is actually required.

The pérmanent magnet has to be mounted so that the
polarity of the electromagnet on the relay is opposite to
the bottom end of the magnet glued to the armature.
Once the relay has been triggered the relay is then held
on by the attraction of the permanent magnet, even
though the supply voltage has been removed.

Any small type of magnet will suffice, and the beauty
of the device is that it effectively turns the whole
machine off. The relay is reset manually by pushing a
lever connected to the armature as shown in Fig. 2,
although an electrical reset is also possible.

T. Price,

Pencoed.

One sideof 6-3V heater
supol o

i
OAZO; BLA
>
100 I
uF RLAY
Mains

2
Tape stop-foil circuit

Fig. I.

Fig. 2. Positioning of permanent magnet on relay

Heater Erase Record/Playback
Tape supply Head Hea,
PVC M
bollard ¢

metal skirt kContact Rubber pressure %
als wgul ’

Fig. 3. Contact arrangement of tape stop-foil device



INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
DIGITAL CIRCUITS
(10 lead TO-5)
BP305A, 6-Input AND
NOR

3-Input
NOR gate, 9/8 each.

BP316A, Dual 2-Input
;IOR gate (expandable),

/6

BP320A, J K- Blnary ele-
ment, 11/ eac!

BP332A, Dual 3-Inpnt OR
gate, 9/6 each.

BI-PAK MONOLITHIC
ANPLIFIERS

{TO-5 8 lead)

BP709C, Operational amp-
lifier, 186/~ each.

BP701C, Operational amp-
lifier (with Zener out-
put), 12/6 each.

BP702C, Operational amp-
lifier (with direct out-
put), 12/8 each.

BP501, Wide band ampli-
fler, 18/~ each.

BP521, Logarithmic wide
band amp., 14/ each.
BP20/C, General purpose
amplifier (TO-6 8 lead).
(voltage or current amp.),

12/6 each.

1.C. Operational Amplifier

with Zener output.

Type 701C, Ideal for P.E.

Projects. 8 Lead TO-5 case.

Full data.

Our price IZ/ 6 each

Soff 11/-each. Large Qty.
Prices quoted for.

OTHER MONOLITHIC
DEVICES
BP424, Zero voltage switch,
8/8 each.
This device is a monolithic
IkC that acts as combined

VALUE ALL THE WAY

and
trigger circuit for control-
ling a trinc. 1t ia designed
to pulse the gate of a
thyristor at the point of
zero supply voltage, and
therefore eliminate radio
{requency interference
when used with resistive
loads.
D13D1 silicon Unilateral

switch 10/« each.

A Rilicon Pianar, mono-
lithic integrated circuit
having thyristor electrical
characteristics, but with an
anode gate and a built-in
*“Zener” diode between
gate and cathode. Full
data and application cir-
cuits availabie on request.

FAIRCHILD (U.8.A.)
RTUL MICROLOGIC
INTEGRATED CIRCUITS
Epoxy case 718-5 lead
temp. range 15°C. to 55°C.
ULS00, Buffer, 10/6 each.
UL914, Dual two-input

gate, 10/6 each.
UL923 J-K- ﬂip flop, 14/-
Comple'.e data and circuits
for the Fairchild I.C.'s

available in booklet form
priced 1/8.

MULLARD 1.C.
AMPLIFIERS

TAA243, Operational amp-
lifier, 70/~ each.
TAA263, Linear AF anipli-
ﬂer, 18/6 each.
'AA293, General purpose
amplmer 21/~ each.

CA3020 RCA (U.8.A.)
LINEAR INTEGRATED

Audio Power
/- each.
Owing to the mass of 1.C,
printed matter often re-
quired by customers in
connection with the 1.C.'s
themselves we ask you to
help us in the cost of
reproducing thie literature
by adding 2. towards
same. This is only neces-
sary when a number of
different sheetsare required.

Anmplifier,

KING

e ‘6:":;‘ "":::}";o_’i’; KING OF THE PAKS Unequalled Value and Quality QUALITY-TESTED PAKS
Eqvt. 2TX300 1/- esch.
Any su PER PAKS NEW Bi-PAK UNTESTED 6 Matched Trans. 0C44/45/81/81D .... 10/-
20 Red 8pot AF Trans. PNP .......... 10f=
SEMICONDUCIORS 16 White Spot RF Trans. PNP ........ 10/=
ADI6I vrx Satistaction GUARANTEED in Every Pak, or money back. H ?g‘;"g,}}gg’hic;}‘l’g;,‘g"“‘,’lf SN
AD I 6 Pak No. 2 OC1 140 Trane. NPN Switching ..... 10/«
2 PNP Ul 120 Glass Sub-min. General Purpose Germanium Diodes . 112A8CR100PIV ........ 5 -
w 3 Sil Trans. 28303 PNP .. . 10/«
MATCHED COMPLE. | U2 60 Mixed Germanium Transistors AF/RF ........... 4 Zener Diodes 240mW 3-12V ........ /-
MENTARY  PAIRs | U3 75 Ger Gold Bonded Diodes sim. OAS, OA47 . 3 200 Mc/s 8il. Trans. NPN BSY26/27 10/~
OF GERM. POWER | U2 40 Ger i T s like OC81, AC128 . 3 Zener Diodes W 33V §% Tol....... =
TRANSISTORS. U5 60 200mA Sub-min. Sit. Diodes ............. . ; gixh C'lll_rrenth 'It’;an; ggégllﬁgétés. o ;-
F i 5 . 5 = ower Transistors 336 ... -
p::: !2:;;1: u;lrxlen out. Uf 40 Silicon Planar NPN sim. BSY95A 2N706 ... 10/ 5 Silicon Rects, 400 PIV 250mA .. /e
and Radio receivers. U7 16 Silicon Rectifiers Top-Hat 760mA up to 1,000V . 4 OC75 Transistors ..., ...... /=
OUR LOWEST PRick | US 50 Sil Planar Diodes 250mA  0A/200/202 “1) 31‘53'2 'Iér“tnﬁ ‘%0‘2081%0\" 07.
OF 12/6 PER PAIR U9 20 Mixed Volts 1 watt Zener Diodes ............. Do00a08 10/~ '3 Low Noise Tr:n:sV;Nm?I?m/:iO 0:
Ull 39 PNP 8ilicon Planar Transistore TO-5 aim. 2N1132 10/~ | 1 8it. Traps. NPN VCB 100 ZT86 . e
HIGH POWER SILI- | Ui3 30 PNP-NPN 8il. Transistors 0C200 & 28104 .. . 10/~ % 837821 ?hde‘:‘:o. 00600 0G0300000 =
CON PLANAR TRAN- | Ul4 160 Mixed Silicon and Germanium Diodes ........ - 10/-§ 1 0637 Transistors | : /-
SISTORS. TO-3. T16 30 NPN Bilicon Planar Transistors TO-5 sim. 2N697 10 ts. 400 B1V -
TEXAS 28034 NPN ilicon nar Transistors sim. fevanaan - 4 8il Rsesctu. 400 P1V 5 o 18
VCBI0O 1b 4A U16 10 3-Amp Sificon Rectiflers Stud Type up to 1000 PIV ... 107-§ 2 GRTE00 Frane Bavt. 008 s
1T. 15M/cs | T17 ~ 30 Ger PNP AF T TO-5 like ACY 17-22 .. 10/-} 2 2N708 8il. Trans. 300Mc/s N /=
o =

;gﬁg’" :;‘01;; 49“) TI8 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIv ... 10/-] & G131 L g;‘(’):es’g%‘“;“‘,";g:mx'"‘“s ;'
min.; Jo0g .
15/ each 60 U19 30 Silicon NPN Transistors like BC108 .............cc00. . 10/~ 1 8 0A95 Germ. Diodes Sub-min. IN69 . -
2N3055 12/6 each. U20 12 T-5-amp Silicon Rectifiers Top-Hat up to 1,000 PIV ..... 10/~ | 3 NEX Germ. Trans, NKT773 Eqvt.... s
U21 30 AF. Germanium alloy Transistors 2G300 Series & OC71.. 10/- | 2 OC25 Power Trans. Germ. ........ /-
FREE ; = 4 AC128 Trans. PNP High Gain ...... /-
U23 30 Madt's like MAT Series PNP Transistors ............... 4 AC127/128 Comp. pair PNP/NPN ... /e
One 10/« Pack of your{ 7. ~ " 3 2N1307 PNP Switching Traps. ...... 15
own cholce free with | U24 _20 Germanium l-amp Rectifiers GIM up to 300 PIV . 7 CG62H Germ. Diodes Eqvt. OA71 .. 10/
orders valued 84 or over. | U25 25 300Mc/s NPN Silicon Transistors 2N708, BSY27 1; :Flla g»ge TraDn?~d CpppaRoRNonaG . } ;-
== sgor! erm. Diodes Marke 5 -
NPN DIFFUSED TU26 30 Fast Switching Silicon Diodes like IN914 Micro-min ..... 10/~ | 4 AC126 Germ. PNP Trans. ... 10/-
STLICON — PHOTO- | T28 Experimenters’ Assortment of Integrated Circuits. untested. H A b tib 750'"“ 1
%%(?1’?211?2)&?5) 103¥a}.;)Ee o Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces ........ 20/~ ] 7 ocsl Type Trans. 10/-
Readout, high switching | U29 10 1amp SCR's T0-5 can up to 600 PIV CRS1/25-600 M gﬁégéféﬂf‘%gax h ;:
and Mieasurement indi-| T30 15 Plastic Silicon Planar trans. NPN 2N2924-2N2026 7 OC71 Type Trans. .. 10/-
OUR PRICE10/-EACH, | U1 ~ 20 Sil. Planar NEN trans. low nolse Amp 2N3707 . LS IOLSINITransdTex 10/-
50 OR OVER 8/6 EACH. | —— C 3 12 Volt Zener 400mW .. 10/-
FULL DETAILS. U32 25 Zener diodes 400mW D07 case mixed Volts, 318......nn ;2; }Z%ﬁ)gosoxl},%’%lﬂl}g?'éa}nslrl:m % 5’
LOW COST F.ET, T33 15 Plastic case 1 amp Silicon rectifiers IN4000 serles ........ ; %&%1% II%P%‘T]SI]I{ 'I’ra‘m“_> Xcl?b:})g(l)o e } -
8 =V il. t. 1 -
ully Tesel, Guarniee T34 30 Sil. PNP alloy trans. TO-5 BCY26, 28302/4 . 5 BEYO5A Sh Travs, NP 200sters . Tor

¥ 3 00200 8il. T 10/

. twlT - > BE i £1 TANnAnAARRRN AR ARG -
2N3819 MPFIO" R Ei 725 Sil. Planar trans. PNP TO-18 2N2906.. ... 2 GET880 Low Noise Germ. Trans, 10/~
5459. 1-24 7/6 each; | US6 25 8il. Planar NPN trans. TO-5 BFY50/51/52 .. 1 AF139 PNP High Freq. Traps. .. 10/~
25-99 6/3 each; 100 up U37 30 SiL. all S0-2 PNP. O > 3 NPN"Irans. 1 8T141 & 28T140 .... 10/~
5/6 each. Coded FE19. | US7 il. alloy trans. . 0C200 28322 4 Madt's 2 MAT100 & 2MATI120 ..... 10/
Full data sent. TO-72 | U3 20 Fast Switching Sil. trans, NPN, 400Mc/s 2N3011 S Dok i Trame A 1B - 10

U39 30 RF Germ. PNP trans. 2N1303/5 TO-5 51’ ;g;ggﬁ“sli’lNP(i?;mT el by oognaun % ;—
— rans, Motorola . .. 5
" 40;1'31:1‘? mos | C40 10 Dual trans. 6 lead TO-52N2060 ... 2 8il. Power Rects. BYZ13 ........... 18/~
24, f -5 § ——- Sil. : .
case, 20/- each; 6A +ern). trans. TO-1 OC45 NKT72.

: i ga, | T4T ' 30 RF Germ. trans. T0-1 0C 7 B R L S
go) Tavy TO55 casei ] v42 10 VHF Germ, PNP trans. TO 1 NKT667 AF117 SRR LT b acppena P
P1V, TO-48 case, 85/- 3 IN697 Epitaxial Plapar Trans. § ) 15/~
each. New and fully ] Code Nos, mentioned above are given as a guide to the type of device in 4 Gerni. Power Trans. Eqvt. OC16 15/~
tested. the Pak. The devices themselves are normally unmarked 1 Unijunction Trans, 2N2646 ... 15/-

2 8il. Trans. 200Mc/s 60Vcb ZT8: .. 158/
BroDCAS 83A SIL. RECTS. | ruiLeanaEorzExerDIODEs | FET'S 1 Tunnel Diode AEY11 1050 Mc/s ... 18/
Price, stud type. flying plea(l VOLTAGE RANGE 2-16V. 2 2N2712 8il. Epoxy Plarar HFE225 .. 1§/-
£9/6 each ype. f§ 400mW (DO-7 Case). ... 2/8 each - 8 BY100 Type Sil. Rects. ............ 20/~
5P .IAL OFFEE 5.0 B3 1-5W (Top-Hat) . .8/6 each = 25 8. and Germ. Trans. Mixed. ali
A ORI il 6;133/ 10W (S0-10 Stud) ...... 5/- each marked, New .......c.o.0huun veee. 80/~
SOAF—BYTOT400R, ON137T 10/ All fuily tested 5% tol. and marked OCP71Type 8/6
each; 25-99, 9/— ’e:«l-,ch; 10'0 e state voltage required.
86 shch. UNIJUNCTION | %
2y RPN SANAE | SILICON HIGH VOLTAGE | urin. kvt ovas
1/10; 100 up, 1/8 each; 1,000 of, RECTIFIERS e 2'1.‘13335'_ e
1/8 each. Fully tested and coded X /8ea. 25-995/ up 4/~
TO-18 case. 10 Anip 3 k\' (3000 PIV). stod e e T T L}
_ ASTIC TRANS. type with flying leads 16/« each CADMIUM CELLS
Similar to 2N3702, led but ORPG0, ORPS1 8/ h .
5 s S 8 « euc]
(LY sty (/8 €%hi 20-9% | 9N3060 NPN SIL. DUAL TRAKS. e Giro No. 388-7006
e RARL 2 CODE  DIS® TEXAs. OUR y °«® o,
Transistor  equit, book. New RICE 5/- each. TESTED SCR’S o
Dutch edition printed in English. P1V 1A 7A 16A 3DA
Equit. to European, American and 120 VCB KIXIE DRIVER TRAN- 25 — 76 — 380/«
Japanese Trans. 190 pages, SISTOR Sini. BSX21 & C407. 50 7/8 8/6 10/6 85/
15/- each. 2N1893 FULLY TESTED AND 100 8/6 10/- 15/- 45/~
ECIAL OF CODED NDI20. 1-24 /6 each. | 20018/8 16/- 20/- 55/~
GET120 TO-5 NPN 25 up 3/- each. 300 15/- 20/~ 25/« —
PNP Med. Power Trans. P 400 17/6 25/ 35/~ 80/-
with heatsink, Mica washers, etc, . 50030/~ 40/- 45,- 95/
similar to NKT303, 1.C. 24, 5W, PLEASE NOTE. To avoid any 0 — 40/~ §0/- ~
8/6 each: 12 up, 8/~ each. iurthce‘;lncreased PostalCll:arges to
BRAND NEW TEXAS GERM. TRANS. | | par Clstomers and enable s to SIL. RECTS. TESTED
Coded and Guaranteed service'’ which is second to none, 2 O
Pak No. VT. we have re-organized and stream- PIV 750mA 3A 10A 30A
8 2G371B  OC71 lined our Despatch Order Depart- 50 1. 29 4/3 9/6
R 2G374 ment and we now request you to /6 18/«
8 2G3744A send all your orders together with 4/9 20/~
your remittance, direct to our 8/6 22/~
‘Warehouse and Despatch Depart- 7/6 25/~
"E;'i'c postal address: BI-PAK 8/6 30/- soo CHESHAM HOUSE
8! ONDUCTORS 9/- 87/-
i 1 %~ | 150 REGENT STREET
T9 8 2G399. 2N HERTS. Postage and packing stilt
T10 8 2G417 AF117 1/- per order. Minimum order 10/-. I'ONDONI w"

OF THE

PAKS

BI-PAK GUARANTEE SATISHCTINSR MONEY BACK
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Horstmann " Time and Set' Switch ELECTRIC BLANKET BARGAIN

(A 15 amp 8witch.) Just the thing if you want to come home  Famous Norvie electric blanket claimed to be the
to a warm house without it costing you a fortune. You ean  most reliable in Britain. We offer at less than
delay the switch on time of your electric fires, etc., up to  wholesale price *‘Corona de luxe’’ model, this has
14 hours from setting time or you can use the switch to give flame resistant super safe element and double
a boost period of up to 3 hours. Equally suitable to control  thick fleecy cover attached by press studs—just
processing. Regular price probably around £5. Special snip  undo the press studs to wash cover—double bed
price 29/8, p. & ins. 4/6. size 60 x 48in—with control switch giving choice

00005 mFd TUNING CONDENSER
Proved design, ideal for straight or

reflex circuits. /8 each. 24/- doz.
ELLIOT SEALED

CONTACT REED RELAY
Three circuits closed by 3V or 100 MA. 9/8 each.

SLIM TUBULAR MICROPHONE  ———_ =———— of three heatz—in presentation box showing
For hand holding or frontal suspension—lever ATLAS SLIMLINE FLUORESCENTS regular price 9.8.0—we offer at £5.19.8.
switch—high impedance with lead and plugs for THE TWENTYLITE THERMAL CUTOUT
Lassel:.‘:e ta{)’e ‘recorder L GRS Tl A Fluorescent lighting A miniature device }in dia. on one screw fixing
amplifiers. 19/6. i unit made by the famous m«;illl_nt—l:an be nsedm ilor rlnotor oﬁ&l‘o&d prottéecﬂgcn
Atlas company, with —fire alarm—soldering iron swi off, etc. etc.
500 MICRO AMP MOVING COIL super silent polyester —15 amp contacts open with flame, I:adiant or
METER filled choke and radio conducted heat. 1/8 each, 15/- doz., 85 100.

2in flush mounting round meter éx Governmient suppressed starter. The tube
springs in and out and the whole unit is TELESCOPIC

but unused and perfect. 17/6, i
beautifully made and finished white enamel, Amazingly AERIAL

PP3 BATTERY ELIMINATOR economical. If left on all the time costs only one penny per day

Run your smali transistor radio : (uses 1 unit). Measures 2t long. Is ideal in Kitchen, Bedroom, Hallway,

from the mains—full wave Porch, Loff, etc. Don’t miss this amazing offer, 39/6 with tube. Assembled /

circuit—made up ready to wire ready "to install, 48, twin model 59/6. Postage and insurance 6/ extra.

to your set and adjustable

high or low current. 8/8 each.

for portable, car radio
or transmitter. Chrome pla-

ted—six mections, extends from
7% %%47ln Hole in bottom for 8BA

screw.
2tkW FAN HEATER

1 WATT AMPLIFIER & PREAMP

5000 mFd 12V Thi ti i
5 transistors—highly efficient made for use with ree poeition switching to
CONDENSER, . tapehead G4 but eqyually suitable for microphone Suit changes in the mtherl
Tubular size 3 * Jin dia., made by Plessey. 4/9  or pick up—iimlted quantity £9/6, Full cirenit Switch up for full heat (2}
Fach, 48/~ doz. Aiag. aleo shows tape controls 5/-. kW), switch down for half
5A, 3 PIN SWITCH ' Doy o for sueaemer sueliog
SOCKETS DREAMLAND —adjustable thermostat a&l.g

CLOCK SWITCH as auto control and safety cut-

out. Complete kit #£3.15.0.

The wonderful DREAMLAND mains operated Post and ins., 7/6 or mads up

gllock awitch wlvlllnautomaucally switch yomi model £4.15.0, Poat & ins. /C
anket on and off each evening and you will

always have a warm bed. It’s luminous; you COPPER CLAD ELEMENT

can always see the time and it’s a really beauti- 1260 watis—d4ft. long but bent to U shape, ideal

ful unit. Anideal gift. Can also control tape for overhead heater—just mount reflector above,

recorder, radio, lamp, etc., up to 500 watts. 12/6 each, plus 4/6 post. $8 doz. post paid.

89/8 plus 3/6 post and ins.

An excelient opportunity to make
that bench dis board you have
needed or to stock up for future
jobs. This month we offer 6 British
made (Hicraft) bakelite flush
| mounting shuttered 5A switch
sockets for only 10/~ plus 3/6 post
and insurance. (20 hoxes post
free.)

5inx 5in PRINTED CIRCUIT BOARD LIGHT CELL QUICK CUPPA

I;:en‘l’ ‘g;‘o‘l‘):e.‘;‘so‘)‘l 7013":’-‘ Heavy copper on 3 < Almost zero resistant in sunlight increases to 10 kQ in Mini Immersion Heater, 350w,

sheet. 1/8 cach or 15/- per dozen. dark or diull light, epoxy resin sealed. Size approx. lin. dia. 300/24‘;:- '.ef‘)“%}‘““ cup 111:';0“3
MAINS MOTOR by iin. thick. Rated at 500MW, wire ended, 8/8 with circuit. wo minutes. se any socket or

\ lamp holder. H

Precision made -— as —= INSTRUMENT BUZZER for ptea,ob:ll;y's (’g)fi, a:chw;;lﬂf
used in record decks  £-12 volts, adjustable tone, a very neat metal cased U.8.A. made unit, approx. post and insurance 1/6. 12v. car
and tape recorders—  1}in. x 1. x 2in. thick. 8/6 each. model also available.

ideal also for extractor
fans, blower, heater,

ete. New and perfect. ‘Where postage is not stated then orders ELEc T R 0 N I c s c R 0 Y D 0 N I-T D
Snip at 9/6, Postage over £3 are post free. Below £3 add 2/9.

3/= for firat one then I genjoonductors add 1/ .
i - post. Over £1
‘l,zde:;rl.emi:;x ::3 post free. §.A.E. with enquiries please. Dept- PE, 266 London Road, Croydon CRO 2TH
over post free. Aiso 102/3 Tamworth Road, Croydon

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

STEREOGRAM CABINET £19 17in—£11.10.0 Carr. 30/-
:“m':ﬁgg..m“k‘:‘r'nn":' .‘.“"‘:‘I"‘.:'i 19in. SLIM-LINE
BLACK LEATHERETTE SIDE PANELS FERGUSON 24 gns.

Dimensions: 527 x 174" x 12°, Speaker | TWO-YEAR GUARANTEE

positions for Twin 10” x 5" Speakers EX-RENTAL TELEVISIONS 5 CORE SOLDER required.
FREE ILLUSTRATED SAVBIT ALLOY THIN GAUGE
LIST OF TEEE\';I%}.E'?S ALSO REDUCES SOLDER,
17°—19"—21"—23" COPPER BIT WEAR. | ESSENTIAL FOR

Ecomically packed for soldering smalil components
general electrical | and thin wires. High tin

nd electronic _content, low
S goldering. 90 ft. ). melting point,

SPEAKERS 6/6 18 gauge on 60/40 alloy, 202 ft.

A‘:(”.'750 24"—35Q.P. & P. 2/6 slastic reel.d i 22; gat?:ge o'n
MICS. 35 /- g ecommende. plastic ree

STICK MIC352/gn?MI:DQRIP 3/6.| VYIOE RANGE OF MODELS retail price 15/- m . Recommended

SIZES AND PRICES
ASSORTED CONDENSERS DEMONSTRATIONS DAILY

& retail price 15/«
10/- for 50. P. & P. 7/6. =

RECORD PLAYER CABINET
ASSORTED RESISTORS 49/6,
IO/ for 50, P& P.4j6. [SIUTTRIRELALLY | | | SOLDERS IN HANDY | FLEX. THE NEW AUTOMATIC
P. &P.7/6. : 4
ASSORTED CONTROLS DISPENSERS. OPENING BIB WIRE STRIPPER
10/ for 25 SINGLE PLAYER CABINETS :
TRANSIS/TORS . P.&P.7/6. Ts‘:upéi‘é; /nc ses 19 AND CUTTER, easily
OR CA /6.
MULLARD MATCHED | S8, 50650, 594 REF. ALLOY 8W6 tandard oo
OUTPUT KIT | Similar cases in plastic 7/6, o eolin "8 i2lee diameters. Plastic
9/- OC8ID—2 OCBI’s. | "Two.vEAR GUARANTEED Sizes covered handles
P. & P. FREE. REGUNNED TUBES (- soumit 18 2/6% . can also be used
FERRITE RO 70° & 90° 14in.~69/6, [7in— |- ustra- Savbit 18 f as wire cutter.
R ptecs wieh | e Ot || | | Recommend
i complete wit| 9in. & 21 - 23°(not 15 60/40 22 3/ h
LWIMW COILS. P.&P. FREE. | Bowts Catro 1676, Zchanaed *Recommended Price \retail price 8/6
DUKE & CO. (LONDON :
€621/3 Romford Roa.si, Manor Pgrk!-.lﬁ-,?z ‘ from Electrical and Hardware shops. |f unobtainable, write to:
Phone 01-478 6001-2-3 Stamp for Free List. C%O Multicore Solders Ltd., Heme! Hempstead, Herts.
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DUXFORD ELECTRONICS

ELECTROLYTIC CAPACITORS (Mullard). —10% to + 509%.

‘Working Voltage (V)—Capacitance (uF) Price Pack Prices
4V 64V 1ov 16V 25V 40V 64V each 10 off 25o0ff 100 off
8 6-4 4 25 1-6 1 0-64 1/4 12/4 26/8 89/¢
32 25 16 i0 64 2:5 2 10/6  28/- 80/3
64 30 32 20 125 8 5 /2 10/4 22/ 7719
126 100 64 40 26 16 10 1/~ 8/9 189 63/6
250 200 125 80 50 32 20 171 96 20/9 70/8
400 320 200 125 80 50 32 1/2 10/4 2876 779
800 640 400 230 160 100 64 1/6  13/4 29/6 102/9
1,250 1,000 640 400 250 160 100 2/ 18/10 37/8 134/4
2,000 1,600 1,000 640 400 250 160 2/6 28/8 443 165/6
3,200 2,500 1,600 1,000 840 400 250 8/- 268/9 59/ 204/3
800 500 320 5/8 48/6 101/- 343/9
1,260 800 500  6/8 57/6 125/ 427/-
2,000 1,250 800 8/- 71/4 157/- 541/8
4,000 2,500 1,600 18/ 91/6 184/9 843/9
6,400 4,000 2,500 15/~ 133/4 281/8 1,000/
POLYESTER CAPACITORS (Mullard)
" Tubular, 10%, 160V:
Prices per Capacitance value (ul‘}
each 10 oft 25 oft 100 off
0-01, 0-015, 0-022 7d 5/1 10/11 36/5
0-033, 0-047 k(3 5/8 11/10 37/6
0-068 84 6/8 13/6 43/
01 8d 6/8 14/8 47/7
0-15 114 78 16/¢ 57/
0-22 1/~ 8/2 17/9 61/
0-33 1/3 10/11 23/8 7
0-47 1/6 18/2 28/1 98/
O 68 2/8 19/ 42/ 149/
2/9 23/4 48/9 165/
Tubular, 10%, 400V:
Prices per Capacitance value (uF)
each 10 off 25 off 100 oft
0-001, 0-0015, 0-0022 8d 4/8 9/9 33/4
0-0033, 0-0047 8d 4/6 9/10 33y
0-0068, 0-01 7d /1 10/11 36/,
0-015 7d /% 11/10 37/
0-022 7d /8 12/- 37/9
0-033 8d /8 12/7 48/7
0-047 8d /7 14/5 49/-
0-068 11d 18 16/7 51/-
01 11d 8/- 17/2 5§7/4
015 1/2 10/3 22/ 4/-
0-22 1/6 14/3 28/5 95/10
0-33 2/3 19/7 48/3 140/7
0-47 2/8 23/4 48/9 185/7
Modular, metallised, P.C. mounting, 250V
Prices per Capacitance value (uF)
each 10 off 25 oft 100 oft
0-01, 0-015 7 /% 11/8 38/7
0-022 ke /4 11/9 41/8
0-033, 0-047 84 /11 1g/10 43/9
0-068 9 /7 14/1 47/1
01 9d /9 14/9 51/-
015 11d /2 18/- 62/6
0-22 - /9 18/11 63/6
0-33 1/5 12/6 27/~ 91/8
0-47 18 /8 81/9 107/10
0-68 2/8 19/10 43/2 46/9
10 2/9 £23/8 49/8 180/4
CAPACITORS
Subminiature Polyester filta, Modular for P.C. mounting. Hard epoxy resin encapsulation.
Radical leads.

4-10% tolerance. 100V working.
Prices—per Capacitance \'\lue (ul')

0001, 0-002, 0-005, 100ft 25 off 100 oft
001, 0-02 Od 4/3 8/4 30/-

0-05 8d [ 12/8 41/8
01 104 71 15/6 51/-
02 1/2 10/~ 20/1 68/6

Polystyrene titm, Tubular, Axial leads, Unencapsuluted. 4-5% or - 1pf tolerance.

160V working.

Prices—per Capuut.mce v.\lue ()

10, 12, 15, 18, 33, each 16 off 25 oft 100 oft

30, 47, 06, 68, 82, 1 120,

180, 220, 270, 880 390 . oo 3/7 719 24/-

470, 560, 680 820, 1,000,

1,500 a0 . .. 6d 4/- 8/8 26/8

2,200, 3,300, 4,700, 5,600 7d 5/- 10/10 33/

6,800, 8,200, 10,000, 15,000 8d 6/- 18/- 40/-

22,000 oo oo oo od 6/9 18/- 45/4

POTENTIOMETERS (Carbon)

Miniature, fully enclosed, rear tags, carbon brush wiper, Long Life, low noise. Bedy dia,

4in. Spindle, lin x }in. }W at 70°C. 4 20% below M, 4 309% over }M. Lin. 100 Ohms

to 10 Megohms. Log. § Kobms to § Megohms

Prices—per ohmic value 10 oft
l/ - 18/4
GANGED STEREO POTENTIOMETERS (Carbon)
1W at 70°C. Long Spindle.
Logarithmic and Linear: 5k + 6k to ]M + IM.
Prices—per ohmic value 8 17(‘), /oﬂ
/_ .

SKELETON PRE-SET POTENTIOMETERS (Carbon)

25 off 100 off
41/8 150/
25 oft 100 oft
182/6 575/~

High quality pre-sets suitable for printed circuit boards of 0-1in P.C.M. 100 ohms to 5

Megol

Hbrizom.al (0-7in 4 0-4in P.CM.) or Vertical (0-4in -

0-1W at 70°C. L 209, below 2:5M, -+ 30% above,
each

Prices—per ohmic value 10 oft
Miniature (0-3W) 1/~ 8/9
Subminiature (0-1W) 104 71

hms (Linear only). Miniature: 0-8W at 70°C. 4 20% below }M,
0-2in P.C

30% above }M.

. Subminiature:
25 off 100 oft
18/ 68/8
14/7 46/8

RESISTORS
ngh atablht\, carbon film, low mnoise. Capless construction, molecular termination
Dimensionu (nun): Body: 1W 8 + 28

510 - 43 .

Leads: 36

10% ranges; 10 Obms to 10 Megohms (E12 Renard Series).
5% ranges; 4-7 Ohms to 1 Megohms (E24 Renard Series).
Prices—per Ohmic value.

each 10 oft 25 oft 100 off

w 10°, 24 1/6 3/8 10/4
iw 5% 2id 1/9 38 11/8
iw 109, 2id 1/9 8/8 /7
w 5% 3d 2/~ 4/~ 12/10
SEMICONDUCTORS
Prices
Type 1 off 10 off 25 oft 100 off
AC107 /6 26/8 83/~ 238/
AC127 /8 18/9 45/- 166/3
AC128 /8 18/9 45/- 186/3
AD140 — 80/- 144/~ 533/4
AD149 9/~ 67/8 182/ 800/-
AF115 /8 18/9 45/ 166/3
AF116 /6 18/9 45/~ 166/3
AF117 /6 18/9 45/~ 166/3
BC107 /8 26/3 83/- £232/9
BC108 /- 22/6 54/- 199/6
BC109 /6 26/3 63/- 232/9
BY234 19 24/3 52/4 177/-
BY235 /— 26/3 56/3 187/6
BY236 /3 28/8 61/9 208/4
BY237 /6 30/8 85/6 218/9
BY238 /9 84/4 71/6 227/8
BYZ10 8/- 45/~ 108/- 399/
BYZ11 5/4 40/- 86/~ 354/8
BYZ}2 4/9 35/~ 84/ 310/4
BYZ13 4/- 30/- ., 72/- 266/~
0AS 2/~ 15/~ 36/- 133/4
0481 2/- 15/- 36/- 133/4
0A202 2/- 16/- 36/ 138/4
0c23 7/4 58/8 132/~ 497/8
0C25 6/- 45/- 108/~ 399/
0C28 9/- 87/6 162/~ 598/6
0C35 8/~ 45/~ 108/- 399/
0C44 3/ 22/6 54/~ 199/6
0C45 2/8 18/9 45/~ 166/3
0C71 2/~ 16/- 36/~ 133/4
0C72 2/6 18/9 45/ 166/3
0C7s 2/4 17/6 48/- 155/4
0Cs1 2/- 15/ 36/~ 138/4
0C81D 2/4 17/6 A%/- 158/4
0Cs2D 2/4 17/6 42/ 155/4
0C139 3/4 25/ 60/ 221/8
0C170 2/6 18/9 45/~ 188/3
OC171 2/6 18/9 45/- 166/3
2N2926 2/8 20/- 48/- 177/4

(Green
Thyristors (54) - Stud mounting.
Prices
P.1V 1 off 10 oft 25 off 100 oft
100 8/~ 60/- 144/~ 532/
200 10/~ /- 180/ 665/
400 16/- 112/8 270/- 997/
VEROBOARD & ACCESSORIES
P"llces 1 off 10 off 25 off
0-15in M.\tn\ of
24in > 3%in 38 30/- 67/9
2iin  5in 3/11 35/10 80/9
33in < 3%in 3/11 5/10 90/9
8fin - 5in 5/6 50/ 114/7
0-lin M'ttn\ )
2§in - 3%in 4/~ 37/8 86/
Qiin 5in 4/6 48/6 96/3
3%in  3iin 4/6 43/4 100/-
3in 3¢ 5in 5/6 48/4 111/8
8pot Face Cutter 3 —
Pin fitting tool 9/6
Terminal pins 2/~ (per 25 off)

68/9 (per 100 off)

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PE)
97/97 A MILL ROAD, CAMBRIDGE
Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Refail Premises)

MINIMUM ORDER VALUE 5/-
C.W.O, Post and Packing 1/6
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| NOW
for tomorrow’s
world

Today there is a huge demand for technologists
such as electronics, nuclear and computer systems
engineers, radio and television engineers, etc. In
the future, there will be even more such important
positions requiring just the up-to-date, advanced
technical education which CREI, the Home Study
Division of McGraw-Hill Book Co., can provide.

CREI Study Programmes are directly related to the
problems of industry including the latest tech-
nological developments and advanced ideas. The
individual tuition given by the CRE| panel of
experts in each specialised field is comparable in
technological content with that of technical
colleges.

Take the first step to a better job now—enrol with
CREl, the specialists in Technical Home Study
Education.

CRE} Programmes are available in:

Electronic Engineering Technology % Industrial Electronics
for Automation % Computer Systems Technology x Nuclear
Engineering * Mathematics for Electronics Engineers %
Television Engineering % Radar and Servo Engineering %
City and Guilds of London Institute: Subject No. 49 and
Advanced Studies No. 300.

CREI (London), Walpole House,
173-176 Sloane Street, London S.W.1.
A Subsidiary of McGraw-Hill Inc.

Post this coupon today for a better future

To C.R.E.l. {London), Walpole House, 173-176 Sloane Street, London S.W.1.
Please send me (without obligation) details of your Educational Programmes I

CRET

I please tick I

I My interest is City and Guilds (] General [] |

I Name.... I
Address.

i
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R.S.T. VALVE MAIL ORDER co.
BLACKWOOD HALL, WELLFIELD RD., S.W.18
SPECIAL EXPRESS MAIL ORDER SERVICE

AZ31 10/~ KTBI(7C§2)
cIc 20/~
CY30 1216 KTSI{GEC)

DAF91  4/6 i
KT88  34/-

DAFIS  7/6

DOCgo  10/6| KIWeL 878

DF91 4)-|ETW62 10/~

DF96
DH31  ¢6|N8 19/~
DHT7

DLS8 38/~ pocgy  10/6
DL82  6/3|pcC1se 10/6
DLt  6/9/5GFs0 079
DLs¢  7/9/pCFSs 9

‘JECH3s 116! goves 645/

ECHe 1216 3qVo3/10

27/6
ECHS3 38/6 QQV03/20
105

Qvo4/11%
ECL88 _ 9/-|qQvos/40 .

ECLL80030/- ~16.

EF$ 20/~ QQV5/10

EFY7A /- 70/ |6
EF39  8/-Qy70/20 /6
-|Q875/20 ©b/6|86:

B

4 -
EFSS /6l Qs Co)
EF89  5/6/QRgaiio 4/
EF91  2/910895/10 5/6
EF92  2/6]Q8108/4515/-
EPO8  15/-1Q8150/15 8/-

EFpe0 10/ -

N

55930 ;;g QR150/45 .
1

EL34  10/6| 2P100/80

ELAL 106

|

20/6/RG5/500 80/—

EL821 7/6 s]sol 406_ 6.
EL822 16/-15130P 40/-

EY81 7/; 8U2150A

EY83 8/ 12/8
EY84 9/~ y1e ”;_
EY 7l-1v24 24/~
EZM; 8/9 325 15/g
28 15
EZ80 U191 1359
Ez81 U0l 12

G! 11/-{UAF42

G237  15/-|UBC41 9/6
H63  18/-|{UBC81 9/3
HL41DD 13/¢ | UBF80 7/~

KT61 17/6 ucess  7/6
KT66 21/- |ycH21 9;6

| KT67 456/ JUCH42 10/6

B\

Postage 6d. valve, transistors post free

OPEN DAILY TO CALLERS 9 a.m.—5.30 p.m.

C.W.0O. No C.O.D.

78

INET713

17/6 INKT777
I 0A2

6/- |2N2062  7/6|GETS75 6‘— 0C82 ()

j-[12AU7  5/92N2068 20,- (GET880 9/-
12AX7  6/312N2147 12/6 |GET885 &/~
12BAG  6/-2N2160 15/0 /GEXS4 2/6
12BE6  6/31aN2369A 4/6 |GEX841 15/-
13E1  20/-[3N2398 30/-/GJIM  3/6
12K7GT 7/-2N2904 10/-|GJOM /6
12K8GT §/-2N2904412/6 (GTOM  §/0
12Q7GT 6/-|2N2926 5/3|GI7M  6/6
20L1  20/-|2N8819 13/- (HD2907 4/~
20P4  20/-128002  20/- [HG5002 4/-
20P5  20/-28003  12/-{JK9A  22/6
252, 6/338004  11/-[3gy0x 1/-
207007 bjaso0s 0/ JEI0B 10/-
30C15  15/-128012 50/~ |TE19A 23/6

7 16/-[28012A 55/-{JK21A 13/6
30C18  16/-128013  20/-KSS5A  b/-
F5  17/-[28018  60/~|MAT101 8/6
B0FL1 16/-28108  60/-MATI20 7/9
FL12 19/-28301 12/6 [NKT)28 6/~
30FL14 16[625820 9/~NET142 8/
30L15  17/-1287 13/-INKT211 6/~
S0L17  17/- 46L 45/~|NKT214 4/~
30P4  15/-|AC107 10/-|NKT218 7/6
30P12  16/-]AC126  0/6|NKT217 8/~
30P19  15/-/ACI27  7/6|NKT218 6/-
I30PL1  16/-|AC128  6/6|NKT231 6/6
30PL13 18/6/AC176  7/6|NKT228 6/~
30PL14 15/— ACY17  7/6 (NKT224
3514 9/-|ACY18  5/3NKT225 3/0
35L8GT 9/-|ACY19 6/6|NKT227 5/0
36W4  4/6|ACY20  b/- NKT228 6/
36Z4GT 8/6|ACY21  6/-[NKT251 b/
5005 8/3A 3/6| NKT205 8/6
50CDGG 31/-IACY28  4/6NKT274 b/
80 776 16/-INKT304 8/-
85A1  26/-|AD161 11/-NKTS52 8/-
8542 7/3|AF114  6/6 Nx'mm m/e
90AG  46/~|AF115  6/6[NKT452 12/0
90AY  45/-(AF116  6/-|NK' 7o 8-
90C1  12/-AF117  6/6/NKTG76 5/-
90CG  26/-|AF118 10/— NK 077 5/~
90CY  25/-AF126 3[NK 0/
15082 l;lﬁ AF178 12/6 710

801 9/6/ AFY19 6l3
1803 36/-(A8220 6[0A7 4/-
807 9/-(ARZ21 12/6 0A10 8/~
811 35/-|ARZ23 30/~ |0A47 8/~
813 76/-ATZ10 30/~ 0AT0  2/-
866A  16/-AUY10 39/6/0A79  4/6
8724  57/6(BC107  7/6{0AS81 210
5651 7/3)BC108  5/-|0ASS 2/6
5654 8/-1BC109  7/6|0A8¢ 4)-
5672 7/~ BCY31 13/6|0A91 a/6
0687  10/-pCy3s  7/6(0A200  3/8
5691  20/-poy3s  6/-|0AZ i
5749 10/-IgCy3g 24/-(0A210  7/6
6703 12/-I5Cy40 12/-(0AZ200 11/-
gggg gg;— BCZ11  5/-|OAZ20 12/-
657  10/-BDYIL 27/8 gﬁzmao A J:
soss  100-BRYST “3/eloAz208 g6
eoss  18-BEYSL 281517008 oe
eos0 ¢/ BEYSE  4/8)0. 7m0 o/a
eoe1 19/ BEYAO 218IG0o00¢ 10/~
6062 14//- BSY! /8 (OAZ285 10/~
6063 7/-BRXZ8  blioivne 4je
goga 7/ BEYSL i 7ac8 4/
6065 o/-IB8YES  1/8i0Az2900 96
jal6os7 10/ BRXDBIA SIS oee o)
6080  25/-BSX82 40/~
8096 8- BTYS88 19/6/0C18 20/
8146 97/g/BTY95100R |0C19 7/0
9003 - 'By100 “% %‘n’ :gr
_| TRANSISTORS |ny114 s/-(oc2s 11/6
IN21  3/6[BYZI1 9/6(0C24 16/~
IN22  5/-BYZI2 12/-|0C25  9/-
NG 12/0BYZ10  7i6l0CI0 /-
IN1192 17/6BYZ18 15/-(0C28  13)-
IN3065 13/9(CDT131313/6(0C20 18/
18113 4/6/CG64  2/6/0C35  13/6
18131 /3(CK707  2/6/0C38  13/6
I8420R 12/6/CRBI/05 7/6(0C41 6/~
152 /8/CV1 /6/0C42  8/-
2G210 12/6/CV103  3/6/0C43 9/~
2G309  5/-/CVA25  3/6{0CAL 4/~
26381  5/-|CV2226 20/-|0C44M  B/6
82 6/-|OV3208 25/-|0C45  3/6
26401 5-0VA200 /- 0CHEM A
2G402 -ICvesls  2/6/0C48 56
2G403 1o/c CV1782 30/-(0C47  7/6
2G414  6/-/CV7183 30/-10C57  16/-
2G415  ¢/-[DD003 3/6/0Cs8  17/8
/~j3G416  6/6DD190 9/9loCEO  18/6
26417  ¢/-|DD226A 7/6/0C70 4/
aN247  9/6[EWID  5/-[0CT1 86
22/6(2N274  9/6|GET7  5/-|0C72 B/~
15/-(2N410  3/6|GET8  8/-|0C73  7/6
6|aNBS0  12/6/G] 7/3|0€74 8-
45/-|aNG86 7/6/GF" 10/~ |0C75 -
8/6 [aNG99  12/6{GET88  5/-|0C76  O/-
/9|2N698  10/-[GET102 6/-|0CT7  8/-
1a/6/aNeor 13/8/GETII4 4/- 0CI18  B8/-
70/-|2N700A 6/6/GET115 9/-(0C81  B/-
10/-12N1040 20/~ GBr1i0 15/- 0C81D 3/~
11/-AR1183 19/6/GET671 /- 0CBIDM s;—
9/6aN1301 6/0GET873 6/-(OC81M B)0
4/9(aN1304 6/-GETS74 bj-|(0081Z  9/-

No early closing

Tel. 01-769 0199 & 1649
SEND S.A.E. FOR FREE LIST OF 6,000 TYPES, VALVES AND TRANSISTORS




DE LUXE PLAYERS +g

RTABLE CABINET Asillus-
Eated. To 8 standard 75/-

Imliv.mde tested,
This is & 2-stage unit using s
triode pentode condenser

loudspeaker.

‘Tone and volume
sontrols mounted on
knobs, Ion’;lmku
and valves UCLS2,
UYSS, l‘nqneney response
50-12,000 6 AUTOCHANGEPS MONO
lonmivlty 200mV .6

SINGLE !MYEBS MONO
nn J Mains £2.10.6

. 26.19.8
mow PLAYEB STEREO | Garrard 1025
Guarrard 8P25 MkiI £12,10.6 | Garrard 3000

GARRARD TEAKWOOD BASE WB.1. Ready
cut out for mounting 1025, 3000, P25, AT60, ete.
GARRAED PLASTIC COVER SPC.1 for WB.1
BASE. Durable tinted attractive appearance.
E.M.I. PICK-UP ARM. Complete with mono cartridge 29/6;
XTAL GP67 17/6; Stereo Ceramic 35/-. ACOS LP only 10/6
CRYSTAL MIKE INSERTS

1}~ dis. 6/6:  ACOS 11~ dis. 9/8,
QUALITY RIBBON MIKE WITH

CRYSTAL HAND MIKE, HIGH OUTPUT 12/6

PORTABLE TRAHSISTOR
ANPLIFIER PLUS
DYNANIC HIBRBPHUHE

65/-
65/-

phone or Record Pl
Amplifier, ete. Attncﬁn
eonmlen ut.mm 3 l % Qm,vmh
powerful* 7 spesker and four iransistor one watt
power mplmn plu ulira sensitive microphone. Uses PPY
huuy Brand new in Makers’ o
osrton with full  makers’ nly 90/_ Post
guarantes. World famons make,

__..__—-—-———-
WEYRAD P50 TRANSISTOR COILS
. Ferrite 18/ Spare om 6d.

Telescopic Chrome Aerials 6in, extends to 23in. §/-.
Ferrile Rodz Only 8 < tin. 4/-. 6 x }in.5/-.

VOLUME CONTROLS | 800um Coax 8s. ya.

Lonl spindles. Midget Size
§ K. ohms to 2 Meg. LOG or | AER.
LIX. L8 8/-. DP. §/- yd.
mszo Lll 10/6, D.P. 14/6 | FRINGE LOW LOS!I /6
Tdeal 625 lines

P. Transistor, §/-.
wmn-wom 3-WATT POTS. wml-womma-wu'!

STANDARD SIZE POTS.
LOKG m

V. Type. Knurled Xnob.
m OHMS to 100 K. 7/6

T.V.
YValues 100 ¢o 30 K.,
Carbon 30 K to £ meg.

VEROBO. MATRIX
84 ¢ Iiin 8/8 2} x ﬂln 3[8 Sixaﬂn 8/8 S!X&n. 5/2.
E CONNECTORS 18 way b/-;
m u per Mckﬂ‘ 3/4, FACE 7/
3,‘1‘.,’5..."‘"" i e 1o i o b 17
n. wide 1/- per up
.R.B.P. nnddlm Bin.

8,-
I.A!K mnmnl 2lin, sides,
7 x 4in., §/6; 8><7in 8/6; "1 710, 7/6:

18 x 9in., 9/6; 14 x1iln,,
AL P 18 18
5/6; 18 xBin. 4/6; 10 x 7in. 3/6; 8 x 8in. 2/8; 6xdin

., 1/6.
Q MAX CHASSIS CUT'!'"ER

Complete
iln 16/- iln 17/0 llln 10/0 liln MI-
in. 16/- 1 1%in. 20/6 1%in. 29/- 21
Hn 16/9 lﬁln 10/0 llln 21/6 2in. 39/-
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p. 2.way, or 2 p. 6-way, or 3 p. 4-wly4/0ueh
1 p. 12-way, or 4 p. 2-way, or 4 p. l-m 4/6 each.
1 lnch DIAMETER Wavechange “MAKITS” p 12-wa;
2p. G-way, 8 0. l-wu.n 3-way, 6 p. 2-way. 1 wafer u/-,
wller 18/-, awnle uaol-.huler u/-
TOGGLE 8W 8; 3p 38/8; dp. 3/6; dp. df

ALL FURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super ﬂ‘nﬂﬂ"
LOW RESISTANCE HEADPHONES 3-8 ohmi. . ..
DE LUXE PADDED STEREO PHONES 8 obms ..

“THE INSTANT”

llxiln lIG:
15 x 14in., 1

RECORDING
HEAD

DEMAGNETISER .

200/250 v. A.C. LedletlAE

“post 216 42/6

BARGAIN STEREO/MONO SYSTEM
Attractive Slim PLAYER CABINET with I_R. tuuo
Autochanger, 3 VAL(VE A
to join). Carr. 10/6. BAE for details, ‘I, l, 6

NEW '.I'UBULAI ELECTROLYTICS CAN TYP)

2/350V .. 2/3 | 100/25V .. 2/- | 8/600V 9/6
4/350V .. £/3 | 250/28V . 2/6|16/600V .. 12/6
8/450V .. 2/3 28V .. 4/- | 164-16/500V . 7/
16/450V .. 8/- | 84-8/450V 3/6 { 50+ 50/350V - 7=
32/450V .. 3/9 | 8+416/450V 3/9 00+100[350V 11/8
25/25V .. 1/9 | 16-+16/450V 4/3 | 32--22--38/350v. 8/8
50/50V . e I 32 432/350V 4/6 100+50+50/8501 9/6

B-MIN. ELECTROLYTICS. 1, 2, l, &5, 8, 16, 25, 30, 50, 100,
zum!uvﬂ/- 500, 1000mF 12V 3/6; 2000mF 25V 7/-.
CERAMIC. 500V 1pF o 0. 01ml‘.9d

PAPER 850V-0-1 8d, 0-5 2/6; 1mF 3/' m 150V 8/-,
V-OOOIMOMN 011/- 025 1/8; 3/
1,000V-0-001, 0-0022, 00047, 0-01, 0 02, 1/0. 0 M'l. 01, 2/8.
SILVER MICA. Close tolerance 1% 5-500pF 1/-;
2/-; $,700-5,600pF 3/6; 6,800pP-0-01, mid 0/- uch
TWIN GANGQ, “0-0” 208pF +176pF, 10/8; 365pF. minia.
ture 10/8 500pF standard with trimmers, 8[0, W
mlm less teimmers. 7/6; 500pF slow motion, sta: 9/=;
11 8-gang 500pF 18/6. Sinlle “0» 365pF 7/0 m 10/0
SHOB'I‘ WAVfollhu 10pF, 25pF, S0pF, 75pF, 100vF,
'l'm@ Solid dielectric. 100»!' 300pF, 500pF, 7/- eac!

TRIMMERS, Compression 700F, 1/-;
150pF, 1/3; W 1/6; W 760p!' 1/9; 10001!'!‘
RECTIFIERS CONTACT COOLED iwave 80mA 7/8;
85mA 9/6, su.lcol BYZ13 8/-; BY100 10/-,
Full wave Bridge 75mA 10/-; 150mA 10/0 TV rects. 10/-,
NEOX PANEL EIDIOATOES 250y, Red, Grnn 3/8.
RESISTORS. Preferred values, 10 ohnu to 10 mi
tw,}w,1w,20% 8d.;1} w. 84.; 81.1[--}w. 10% 64.
HIGH STABILITY. } w. 1% 10 ohms to 10 meg., 2/-.
Ditto 5%. Preferred values 10 ohms to 22 meg., 8d.
WIRE-WOUND RESISTORS § wati, 10 watt, 15 wait,
10 ohms t0 100K. 2/- each; 8 wait. 0- §'ohm 0 8 € ohms. 2/,
BRAND NEW TRANSISTORS 6/- EACH,
0071, 0C72, 0081, 0C44, OC45, 7.
MAT 1007/9; MAT 101 8/6; MAT 120 7/9; MAT 121 8/6.
REPANCO TRANSISTOR TRANSFORMERS.
ﬂu Push Pnll Drive, 98:1 CT, 6/-. TT46 Output, CT8:1 6/-.
TT49. Interstage, 4-5:1, 8/-; TT32 Output 3 ohms, 20:1, 6/-,
'rmu PAIR 10 watt Amp. Transiormers and circunit 35/-.

o(bl‘
2/6.

TRANSISTOR MAINS PO' PACKS. FULL WAVE
DvoltmmA. llnﬁx!&xﬁn. Motal case 49/6
Crackle finish, tput terminals. On/of ﬂl'ltch
n-uWunomth 8ize £} x 1iin.

p terminals 326
9 volt 500mA. TRANSFORMER ONLY. 8} X 11 x 13in, 10/6

MAINS TRANSFORMERS 7%

§/- each
£50-0-250 50 mA. 6.3 v. 2 amps, centre tapped 10[0
250-0-250 80 mAOSvS&.O:v la,0r5v.2a. 30/-

GENERAL PURPOSE LO
u,s,m,m,u,m,u.nauncs. ........ 30/-

1amp, 6, 8, 10, 18, 16, 18, 20, 24, 30, 36, 40, 48 .60, 85/~

AUTO TRANSFORMERS 0-115-230 v. lnmx‘lOutpn&,

60w. 18/8; 150w. 30/-: 500w. 92/6; 1000w. 185/-.
CHARGER TRANSFORMERS, P.&P. 5/-. Inpnt 200/250v.
for 6 or 12v.. 14 amp., 17/8; £ amp.,81/-; 4 amp., ao/-
FULL WAVE BRIDGE

Sor 12v. outputs. 1} amp. 8/9; £ amp. 11/8; 4mp 1776,

BAKER 12in. “SUPERB2
LOUDSPEAKER

Suitable for al) Hi-Fi Systems.
Pro reproduction

48-page Enclosure Manual
5/9 post paid.

LOUDSPEAKER CABINET wumua 18in wldcl glett
BAKER “ GROUP SOUND » SPEAKERS—POST FREE
‘Group 25" 'Group 35’ ‘Group 50"

ns. 55, 18gns.

sinny 6ONS. sin
ALL MODELS “BAKEE. SPEAKERS" IN STOCK

@oodmans Tweeter 3}in 3 ohm 88/-, m 2iin 8 Ohm 17[8
Horn Tweesters a-m:e/n. 10w 15 ohm Cromnr B l:
m § x2tin,

8 ohm ntt lll-
D!mtwlntwoehndeIomausorl 8§ ohm 10w. 79/6.
TEAK HI-FI SPEAKER ENCLOSURES. Fluted Iront. Por
10in - i2in dia. £8.10.0; lslnylln linronnll 24.14.8;
10in x 6in - 8}in round $3.16

SPECIAL ormx lollm. S}ln 6 X 4in; 80 ohm. 2tin
ohm 4in; 35

, 6x ohm, 3in
1516 'rm 150hm.7><|in..8x5ln.
UNITS 8 ohm 87[0; 15 %I'I,m 30/-

b 3 5 . 30/6.
OUTPUT TRANS. EL84 eto. 4/8; MIKE TRANS. 50:1 3/9.
'VERING MATERIALS. Samples Large 8.A.E.

CASSETTE TAPE PLAYER

Plays pre-recorded Musicasseites,
etc. Fully transistorised, built in
speaker, powerful reproduction,
constant tape speed, simple
controls, off/play volume. BSize
LY 61 x4} x2in. Complete with
earpiece, batteries and wrist
strap.
not

supplied ONLY 99/6 rosts/-
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
45-PAGE EAGLE CATALOGUE 5/-. Post free.

BARGAIN AM TUNER., Meliom Wave. 79/6
Transistor Superhet. Ferrite aerial. 0wlt.
17/6

BARGAIN DE LUXE TAPESPLICER Ca!
Add

CHANKEL
his and sound

COAXIAL PLUG 1/8, PANEL SOCKETS 1,
OUTLET BOXES. SURFACE OR FLUSH 4/0.
nmm'rwmrm 1/- yd. 80 ohms or 300 ohms,
JACK socm $td. open-circuit 2/6, closed circuit 4/6;
Socket 7/8. Phono Plugs 1/-. Phono locko atﬁa
C 1/6; S-pin 2/-. DIK SOCKETS Lead
. DIN PLUGS 3-pin 3/6; 5-pin §/-.
VALVE HOLDERS, 94.; CERAMIC 1/-; CANS 1/-.

T.S.L. LOUDSPEAKER

CROSSOVER HLP2.

2-way u-ouover for 8 or 15 ohm

speakers and tweeters. 8 phono

input/output sockets.
Madetosell OUR PRICE

at 42/-... Post 2/6. 22/ 6

Tape Splicer 5/-. Leader Tape 4/6.
dllolcolh!om!uhllstuekﬂl- p/dt

Tape lpooll 2/8.
Reuter

rno'ro-nlcmcnm SYSTEM. 240v. A.C. Exciter

snd relay unit with infra red filer. For
counting, door signals, alarms, etc.

MINI-MODULE
LOUDSPEAKER KIT

1o wart 55/- carmiaces-

iple speaker mtom combining on ready cut baffle.

< 83in. Separate Bass, Ilddh
kors and crossover con

lul ‘Wooler nnit bas 2 low luomee

unit is specially designed to add

drive to the midd uodm:ndthe twoetonecmmm

um. Total umnn

£12 B8

16 x 10 < 9 in, Modern loanlllnlvhn

94/6 onsi-

fiuted front design for Mini-Module

mix Microphone, records, tape ml tmm wlth
separate controls into single outwt. 9 volt.

FM TUNER 88-108 Mc/s 8ix Transisto:

trims, joins for editing and repairs. With 3 ilulu
. Will
59/6
BARGAIN FM
built. Printed Circuit. Ollibnhd llido dial
9 volt.

mﬂ:‘ m-
tuning. Size 8 % 4 x 2}in. “|,6

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 69 /6
Push-Pull Ready built, with volume control. 9v.

% RADIO BOOKS % (Postage 8d.)
Practics] Transistor Receivers
Practical Radio Inside Out
Supersensitive Transistor Poc!
High Fidelity Speaker Enclosures and Plans.
Radio Valye Guide, Boohl.s,a,ot4u 5/~ No. Sea
ELV Fault Finding 405/

Transistor Circuits lor Beginners
Wireless World Radio Valve Data
At a glance valve equivalents......
gl’h!;uhml E;ll%o Stations Gnide 08 sia i nlill
e raasisioes and Diodes eqaivalents Mazual... 10/8
MANUFACTURERS' SURPLUSI 25/.
TAPE RECORDER CABINET.

Grey 2-tons, Rexine covered. lhslixuxuln POST FREE

POCKET MOVING COIL MULTIMETER. 4’ /6
0-1,000 AO/DO ohms 0 to 100k, efe.
JUPERIOR MOVING CO.

§ G N
0-2-500v. D.C. m.mdlmlm"lt.o-l.mv AL, /6
Ohms 0 to 6 meg. 50 Microamps (Full list Meters $.A.E.)

BRAND NEW QUALITY
EXTENSI]?::‘ LOUDSPEAKER

0 1
Bhe 74" % 53 > 8.  Post2/8

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS 'WELCOME.

RADIO COMPONENT SPECIALISTS ¥

. 1p.
Written guarantee with every purchase. (Export: Remit cash and extra postage. )Buses 133 68 bass door. S.R. Stn, Selhurst.

List 1]-.

WHITEHORSE ROAD, WEST CROYDON

Open Monday to Friday 9-6 (w

"Fel 0i-eb4 Thes
959



Sonotone 9TA and 9TA/HC. Diamond
Cartridge brand new, boxed in manu-
facturers' carton 49/8 plus 2/6 p/p. Acos
GP 91-1 and GP 91-3 stero compatible
cartridges, new in sealed manufacturers’

TRIO Stereo Moving Magnet Cartridge
Model AD76K. Diamond Stereo LP Stylus.
Frequency response 20-20,000c/s output.
7mV tracking pressure 2 grammes o+
0-5 grm. Fully guaranteed. Price 88/~ p/p

Made by famous British manufacturer to
very high standards, heavy duty cast
chassis, twin cone construction, smooth
extended range, with very low level of
distortion.—Response  35-17,500Hz.—im-
pedance 15 ohms—flux, 11,000 gauss.

WA#RPC: 97/6 eachplus6/6 P. &P.

E.M.l. HI-FI SPEAKERS
SET 450: 13:x8 with two built-in tweeters
and cross-over unit. Our Price 69/6.
3 or 15 ohm, 10W, 40-13,000Hz.

SET 850: 64in bass plus 3%in tweeter and
;:;c/)sss-over unit. 8 ohm, 10W, 65-20,000Hz.

SET 250: 5in heavy duty bass plus 3in
tweeter and cross-over unit. 8 ohm, 6W,
80-20,000Hz. 65/~

Add 5/6 p/p for each speaker set.

cartons 22/6 plus 2/6 p/p. free.

BASF TAPE 25°% oFf

Sin  600ft. 14/- 900ft. 19/-40200&.30/- GARRARD UNITS

5%in  Q00ft. 19/~ 1200 ft. 24/~ 1800ft. 30/ £ s d

7in 1200t 24/~ 1800ft. 35/- 2400t. 57/- | SP25 Mk. Il 1 9 6

P/P 2/- per reel—over £5 FREE APT5 1719 6

SPECIAL PURCHASE | SLEs 19 s

12in I5watt HI-FI LOUDSPEAKERS *Denotes including Sonotone 9TA-

Stereo/Diamond Cartridge. Elegantly styled
plinth and cover to suit the above units.
From 5 gns. Please add 10/- p/p each on
all above items.

SPEAKER ENCLOSURES

Designed to accept the full range of
E.M.I. loudspeakers. Beautifully styled in
teak.

Prices from 89/6 each.
25 WATT GROUP SPEAKERS

Guitar group 25. 12in round, heavy duty
cone, with solid aluminium chassis,
15 ohms imp. 12,000 gauss. Response
30-10,000c/s. OUR SPECIAL PRICE

£.5.9-6 plus 6/6 P. & P.

The greatest budget system available
today-—can't be beaten—price or quality
anywhere—look at these great features—
then compare:

Teleton FZ000 Mk. il. Tuner

amp. Latest version with all

the new features. Tuning indi-
cator—fused circuit protection,

AM-FM fitted multiptex, A.F.C.

2::5 watts per channel. A truly £ s d
outstanding unit. 43 1 8
Garrard 3500 (Auto/single).
Latest in the great new Garrard
range, provides facilities and
controis that are usually found
only on much more expensive
units 1311 0
Teleton SA1003 matching
speaker systems 10 0 O
Sonotone 9TA stereo cart-
ridge with diamond styli—a
perfect match 4 2 0
Plinth/Cover elegantly styled 7 0 0
Plugs and Leads all supplied 1 5 0
Normal Retail Price £78 19 8

Exclusively offered by WALDON +25/-
at the remarkably low price ol63 g ns Carrg.

All items may be purchased separately.

WALDON ELECTRONIGS, 707 Blackburn Road, Bolton, Lancs.

PLEASE ENCLOSE 1/0 IN STAMPS WITH ENQUIRIES

Bolton 54280

learnt in any other books.”

“I am highly delighted with the books: I didn’t know a complicated
J K., Earlsfield.

subject could be so easily presented.”

*“I am pleased to say how understandable your books are. I have now

P.S., Southgate.

quiite a sound knowledge of Electronics.”

A TECH-PRESS PUBLICATION

960

BASIC

You’ll find it easy to learn with this out-
standingly
METHOD—the essential facts are explained
in the simplest language, one at a time, and
each is illustrated by an accurate, cartoon-
type drawing.

technicians in Elec~
tricity,

S.S., Dagenham.

POST NOW FOR THIS OFFER 1/

The New Picture-Book’way of learning
ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

the latest research into simplified learning
techniques. ¢
PICTg
quickest and soundest way of gaining mastery
over these subjects. .
TO TRY IT,

successful NEW PICTORIAL

The books are based on

This has proved that the
RIAL APPROACH to learning is the

IS TO PROVE IT

aroneuie Wil belot [ To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

training mechanics and Please send me WITHOUT OBLIGATION TO PURCHASE,.one of the
. above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,

Radio and . in good condition within 7 days or send the following amounts. BASIC

Electronics. ELECTRICITY 75/-.

Cash Price or Down Payment of 20/~ followed by 3

fortnightly payments of 20- each, BASIC ELECTRONICS 98/-, Cash

WHAT READERS SAY .'Price or Down Payment of 20/- followed b

““I'ammore than pleased with these publications
and I have learnt more in Part 1 than I have

each.

BASIC ELECTRICITY

BLOCK LETTERS
FULL POSTAL

This offer applies to UNITED
customers cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)

NAME .........ccooiieenieniin

ADDRESS..........ccoovieniee

4 fortnightly payments of 20/-
INGDOM %,)NLY. Overseas

BASIC ELECTRONICS [ ]

[]

Prices include Postage and Packing.



SEMICONDUCTORS & COMPONENTS

BRAND NEW (Saturday callers only 5% Discount) GUARANTEED
PANEL METERS
TRANSISTORS 38 Serice “PACE SUZE 42  4lmm. Al prices for 19 pieces.
2G30! 4/~ 2N3014 7/6 2N5367 1i/6 BCI08  3/6 BFYS6A 11/~ NKT238 6/- 7“” {)of |'§.9,‘L‘A' n’,’; §8&‘3€;&,{2 §5°f_‘fA m‘ f,‘f"'sfﬁﬁ"
10007 47 INDE (Ve JSts i3S BElls e BEvie 6r NKIMI efs | takspo g, (TN TN T A TN
E N 76 6/ NKT24i 6/6 - — Z i = n
2G306  8/6 2N3055 15— 25020 37/6 BCII5  6/6 BFY77 11/6 NKTI0419 500V, 45/-SA 25i-i 10V, 281 20V, 281 sov BEEELse
i R TR R e
- - W58 N
aeml o aNa o oot e ROl 4 BWER G \iggtt S e
6/— 4/- BFWE0 6/6 10519 PIV
2G381  4/6 2N3390 10/6 25502  5/6 BCI25 13/6 BSXI9 556 6/- ) z/sg ':32 %?3 ?32 ‘:’38 %73 '2['50 12000
2N 6/6 2N3391 7/6 25503  5/6 BCI26 13/6 BSX20 5/6 NKT20329 A3 = — 46 Z e~ —
2N69%6  5/— 2N3391A 6/~ 3N83  37/6 BCI 11/~ BSX21 6 /i 6A —  5- &6 7/6 9- 19/ —
2N697  5/- 2N3392 6/6 3Ni28 18/6 BCI47 5/- BSX26 10/6 NKT20339 IoA a/_ 12/6 13/6 16/6 16/6 19/6 23/- 30/~
NG fE I B8N s e smg wee | o | 85 B, 0,0 B e wE i
- - *SA only 1A lasti
ke 3O BN d B Bsh gt e | Rl
- 2 BSX6! 12/6 NKT80112
2N709 12/6 2N3404 8/6 3NI52 24/~ BCI59 4/~ BSX76 455 19 DIODES & RECTIFIERS
IN7I8 6/ 2N3405 12/6 R.C.A BCI60 12/6 BSX77 6/6 NKT80I13 IN46I 1/6 1SI30 2/6 BAXI3 2/6 BYZIO0 9/- OA73 2/
2N726 5/ 2N3414 5/6 40250 16/6 BCI67  3/6 BSX78  6/6 IN9I4 1/6 5132 2/6 BAXI6 2/6 BYZII 7/6 OA79 1/9
2N727  5/- 2N34I5 6/6 4025] /6 BCI68 3/6 BSYI0 5/6 NKT802ii IN916 1/6 1SI31 3/~ BAYI8 3/6 BYZI2 6/6 OA8I I/6
2N743  4/6 2N3416  9/6 40253 6 BCI6Y 3/6 BSYIl  5/6 1 IN4007 4/6 AAII9 2/- BAY3l 1/6 BYZI3 5~ OA85 1/6
N744  4/6 2N3417 11/6 40254 10/6 BCI70 3/6 BSY24 4/ NKT80212 15010 3/— Z13 2/- BAY38 2/6 FST3/4 4/6 OAS0 1/6
2N753  5/6 2N3570 12/6 40309 10/6 BCI7iI  3/6 BSY25  4/- 1 15021 4/~ AAZI5 2/6 BYI0D 4/6 FST3/8 6/~ OA9l /6
2N914  3/6 2N3572 12/6 40310 13/~ BCI72  3/6 BSY26  4/- NKT802(3 15025 5/~ AAZI7 2/6 BYI03 4/6 OA5 2/6 OAS5 1/6
2IN9I6  3/6 2N3605 5/6 40311 10/6 BCI82  4/6 BSY27  4/- i 1Si13 3/~ BAIOO 2/~ BYi22 7/6 OAS 2/~ OAI82 2/~
2IN9I8 6/~ 2N3606 5/6 40312 13/6 BCI83  4/6 BSY28  4/- NKT80214 15120 2/6 BAI102 4/- BYi24 3/- OA47 2/~ OA200 2/-
2N929  5/6 2N3607 4/6 40314 11/~ BCI84  4/6 BSY29  4/- i 15121 2/6 BAIIS 1/6 BYXIO 5/6 OA70 1/6 OA202 2/-
e e e b6 wue Mo s Bomva 3w
2 - 5/6 BSY36 5
it ‘08 R U BN UE Rl B R el aea T
2 - 4/6 _ n
INIT /6 2NI704 56 40320 Iu BCYM 4/ BSYs 46 OC20 2u/6 | SANDS jom A0 30m CAI0SA AR b
2Ni132 8/6 2N3705 4/6 40323 10/6 BCY32 7/6 BSY40 6/6 OC2 8— | CA3oi2 25/~ CA302l 42/6 435708 CA3043 35/
2NI302 4/- 2N3706 4/6 40324 12/6 BCY33 5/6 BSYS! 10/6 OC23 8- | Ca30i3 30/~ CA3022 35/- 35, CA3044 32/6
2N1303  4/— 2N3707 4/- 40326 10/6 BCY34 5/6 BSY52 6/ OC24  7/6 | Ca3014 30/- CA3035 35/~ CA3045 32/6
INI304 4/6 2N3708 4/- 40329  7/6 BCY38 5/6 BSY53 9/~ OC25 8- | Ca3oig 25 CA3023 326 £h353¢ 20/~  CA3046 285/-
IN1305 4/6 2N3709 4/~ 40344 8/~ BCY39 6/6 BSY54 6/ OC26  6/6 »
CA3019 25/ CA3026 27/6  CA3039 25/~  CA3048 55/-
40347 10/~ BCY. BSYS6 6/ OC28  8/6
40348 B 8/~ Data and application sheets 2/— per type CA3051 25/-
B 6/6 Motorola
B. 6/6 ng;%;: Suadl 2 Input Gates ::;z
B 10/6 ex Inverter
B 456 nggg: Buall IK Fiip Flop g;//:
B! 4/— ual Buffer
B 4/- | Fairchild 16 611 12+
B! 2/6 L900 Buffer 1= 9/6 8/4
B 3/~ | 1914 Dual Gate 1"/ 9/6 8/4
B. 3~ L923 JK Flip Flop 14/ 12/6 11/9
B! 2/6 | L709 Operational Amplifier  27/6 23/- 21—
2/6 Quantity Prices on Application
:52 g,:i'fo"' Eleceric Low Level Amplifi 27/6
3- | pAZ34 Rodio Amphifier 26/6
4/ udio Amplifier
PA237 2 watt Audio Amplifier 45/-
389 7 /6 C78  3/-
2IN1B93 8/ 2N3900 10/6 ACY20 5/~ BF173  7/6 GETIl4 4/- OC78D 3/~ | Mullard
2N2147 17/6 2N39OOAII/6 ACY2l 5/- BFI77 ufs GETl16 6/~ OCB! 4/- | FCH2)I Hextuple DTL inverter Gate 28/6
2N2148 12/6 2N390I ACY22 /- BFI78 10/6 GETII8 4/- OC8ID 3/- | FCH22i Triple 3 Input DTL Line 28/6
2N2160 14/6 2N3903 a/- ACY28 4/- BFI79 11/6 GETII9 4/- OCs2  3/- | Fcliol 3 Input JK Flip Flop 35/-
2N2193 5/6 2N3%04 8/6 ACY40 4/~ BFI80  7/6 GETI20 6/6 OC82D 3/~ | TAA24] Operational Amplifier 47/6
2N2193a 5/6 2N3905 8/~ ACY4] 5/- BFI8! 6/6 GET873 3/- OC83 4/6 | TAA243 Operational Amplifier 47/6
2N2194A 4/6 2N3906 8/6 ACY44 8/- BFI84  7/6 GET880 6/~ OC84 5/ | TAA263 Linear A.F. Amplifier 18/6
2N2217 6/~ 2N4058 6/6 ADI40 8- BFI85  5/6 GET887 4/- OCI23 4/6 | TAA30 Most L.F. Pre-Amplifier 15/6
Nals £ dves AR wo mmad ¢f com 4 SER o RESISTORS
- 2 - 6
2N2220 5/~ 2N4061 5/- ADI&l 7/6 BFI9%  5/6 GET89% 4;6 OCi70  6/- ;\"Ygls,ro?'go 300 400 Carbon Eil
IN2221 5/- 2N4062 5/6 ADI62 7/6 BFI97  5/6 GET897 4/6 OCI7l 6/~ | A 5_ s5/6 7/6 8- 9/6 o o dd
2IN2222 S/- 2N4244 9/6 AFI06 11/6 BFI98  5/6 GET898 4/6 OC200 5/6 | 3%  gi_ 7/6 8- 9/ 10/6 + watt 10%, 4d. b, 6d
L2N2287 21/6 2N4255 8/6 AFil4  5/- BF200 10/6 MATI00 6/~ OC20l1 5/6 | ¢ e o g1 3 watt 3 Hy-scab, 6d.
2IN2297 “6/- 2N4255 7/6 AFIi5  5/- BF224  6/6 MATIOI 6/ OC202 86 | 3 Pt T ware Ioo/ 5d.
2N2302 12/6 2IN4285 3/6 AFIi6  5/- BF225  6/6 MATI20 6/~ OC203  5/6 | 25, 27/¢ 30/ 33)— - 37/6 LI b sl
2N2303 7/6 2N4286 3/6 AFII7  5/- BF237  6/6 MATI2I 6/- OC204 5/6 | 40 194" o0 PIV, 15/-; 600 watt 10%, 1/~
2N2368 6/6 2N4287 3/6 AFI}8 12/6 BF238  6/6 MJ400 21/6 OC205  7/6 | o0°350e" v 19/
A R R T
- 2 - J
2N2410 10/6 2N4290 3/6 AFI25  5/— BFX29 12/6 MJ430 20/6 ORPI2 8/6 | VEROBOARD WIRE-WOUND
IN24I1  6/6 2N4291 3/6 AFI26  5/- BFX30 9/ MI440 19/~ ORP&0 10/- 015 0t 3 watt 5% (up to 270 oh
2N2412  6/6 2N4292 3/6 AFI27 5/ BFX43  8/6 MJ480 20/6 ORP6I 10/- Matrix Matrix oniy), 176 P to ms
2N2483  5/6 2N4433 5/6 AFI39  7/6 BFX44 8/6 MI481 27/6 P346A  5/6 | 2, . 33in 3 vl 5 wane 5% (up to 82k onl
2N2484 5/6 2N4434 5/6 AFI78 12/6 BFX68 13/6 MI490 22/6 TIS34 17/6 | 21 i 5in 43 4 e 8% lup only,
2N2539 4/6 2N4435 5/6 AFI79 11/6 BFX68A 13/6 MI49! 29/6 TIS43  8/6 | 33 . 33in w9 10 aeatt 5% (up to 25k only)
2N2540 4/6 2N5027 10/6 AFI80 12/6 BFX84 8/- MPFI02 8/6 TiS44  3/- | 33 x 5n 6 5i6 29 o (up vh
2N2813  7/9 2N5028 11/6 AFI8|  8/6 BFX85 10/- MPFI03 7/6 TIS45  4/- | 33 ,7in 18- 21/6
INIIE T8 Nl e D 136 BExay oo MPrios s TSe 4 | Sl oo e
N - B - - -
IN2646 11/6 2NBI72 4/6 AF280 13/6 BFX88 5. MPS3638 6/6 TIS48 4/ f’,eﬁo';:,’:f‘(’;';) 0 POTENTIOMETERS
2N2696 6/6 2N5174 12/6 AFZI|  5/6 BFX92A 12/6 NKT0013 8/6 TIS49 4/ ol - 3 Carbon:
2N2711 8/6 2N5I75 12/6 AFZI2 6/6 BFYI0 4/6 NKTI24 8/6 TISS0  5/6 | vero Cutter, 9/— Log. and Lin., less ;w,“h 3.
2N2712  8/6 2N5I76 u/e ASY26  5/6 BFYIl 4/6 NKTI25 6/~ TIS5! 4/- i Log. and Lin., with sw.:: 4/6.
2IN2713 9/~ 2N5232 8/6 ASY27 8/6 8FYI7  4/6 NKTI26 7/6 TIS5S2  4/- s Wireowound Pots (3W), 6/6.
NI o 2N332a 9~ ASY2s 56 BFYis 46 Nkvi28 56 Tisss 6~ | HEAT SINKS ot Coneed Stereo Mo
2IN2865 12/6 2N5245 12/6 ASY29  4/6 BFYI9  4/6 NKTI35 5/6 TIS60  6/6 | 48 x 4 x lin Finned for Two | ,nd Lin., 7/6. DUbSLE
2N2904 8- 2N5246 12/6 ASY36 5/~ BFY20 12/6 NKTI37 6/6 Tis6l 6/6 | TO-3 Trans., 9/6. 4.8 x 2 x lin 0
2IN2904A 8/— 2N5249 13/6 ASY50 5/ BFY2]  8/6 NKT210 6/~ ZTXI07 3/6 | Finned, for One TO-3 Trans.,
2N2905 8/— 2NB5249A13/6 ASYS] 6/6 BFY24 9/~ NKT2I| 6/6 ZTX108 3/6 | 6/6. For SO-1, 6d. For TO-5,
IN299BA 8/~ 2NB305 716 ASYS3 5/- BFY25 5/- NKT212 5/6 ZTIX109 3/6 | I/- Finned. For TO-ig, 1/- PRESETS
2N2906 8/~ 2N5306 8/~ ASYS4 5/— BFY26 4/~ NKT2I13 6/6 2ZTX300 4/- | Finned. For TO-18, I/~ Finned.
IN2906A B/— 2N5307 7/6 A5Y62 5/— BFY29 10/~ NKT214 4/6 ZTX30l 4/- | ————— = ature and Sub-miniature
IN3Is™ 8- 3N3los 7/6 ASY6S 3/6 BFY30 10/ NKT215 4/6 ZTX302 5- | CAPACITORS (@ 3W Verticsland Hortzontal
2N2923 4/- 2N5309 12/6 ASY72 5/~ BFY36 4/~ NKT216 6/6 ZTX303 5/- | \°7 & . 1/6.
2N2924 4/6 2N53|0 8/6 ASY83 5/- BFY37 5/~ NKT2|7 8/6 ZTX304 7/6 s ?I"bl “’"E‘lp"e °?s"’°
IN2925 4/6 2NS354 5/6 ASYS6  6/6 BEYAl 10 NKT219 6/6 ZTX500 5/ | ponieedr *Caramic " Paly.
é‘l{zgn 3 INSISE 5/6 ASZ20  7/6 gggg '};g :igﬁ g;‘ ZTX501 5/- | scyrene, Silver Mica, Tantalum, THERMISTORS
" Yeliow 2/9 2N5356 10/6 AS5Z21 7/6 gEys5| 4/6 NKT225 5/: ZTX502 6/- Trimmers Large range in stock from |-l
:: Qrange 2/6 IN5365  9/6 AUYI0 20/~ BFYS2  4/6 NKT229 6/ 2TXS03 5/ | Bxamples: ohm to 1308 la‘“2)5°c (See
- — — + + ogue fol i
N3oi1 5/~ 2NS366 10/~ BCIO7  3/6 BFYS3  5/6 NKT237 8- ZTX504 12/6 | J'eaomy 00" 36 We're” ey ca “auose for
Post & Packing 1/6d per order. Overseas 10/-. Send 6d. stamp for catalogue. g'm?;%&. :g;: turers, ex: PP

Telephone
01-452 0161/2/3

A MARSHALL & SON
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 jgs. 9-5.30 Mon-Sat

CALLERS WELGOME
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Praclical Electronics t:lussiﬁe_d Advertisements

MISCELLANEOUS

6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins. 8 Watt tube ample light for caravan,
tent, etc. Fully transistorised, low battery drain
Unbeatable at £2

or in kitform 50}_

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3Q) output, new and boxed 65/_ POST
PAID

Callers welcome

S.A.E. for lists

'6 post paid.

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

MORE ROBOTS

Synthetic Animals with “BRAINS” of their
own, The LATEST range of projects
include: an electronic ‘animal' which
*“LEARNS ™, an Electro Chemical device
capable of ‘“REPRODUCING* itself!
Other projects SURE TO INTRIGUE YOU
are an audio transmitter/receiver which
has quite an amazing range and requires
NO LICENCE; also TEN new projects.
one of which is an electronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT pro-
jects, for anyone with a basic_knowledge
of Electronics,. DON'T WAIT.

SEND 3/~ for your list—NOW!

To: ‘BOFFIN PROJECTS’
incorporating
BIONIC DESIGNS, 4 CUNLIFFE RD.
STONELEIGH, EWELL, SURREY

Designed by GERRY BROWN and
JOHN SALMON and presented

onT.V.

PROFESSIONALLY MADE CONTROL PANELS
from 4d. sq. in. 16/18 gauge aluminium, cut,
drilled, spray painted and legend. Send full
size drawing for quotation. C. 8. CONDUIT, 7
Millbrook, Salisbury, Wilts.

HI-F1 loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker Kit systems and
cross-over networks. BAF wadding, speaker
fabric (samples on request) and all other
necessary components. Send 5d in stamps to:
AUDIOSCAN, Dept. PE, 4 Princes Square,
Harrogate, Yorks.

OME OFF PRINTED CIRCUIT BOARDS.
Cheaply made to customers’ requirements.
Send s.a.e, for details: D. R. MANN, 12
Randolph St., Nottm.

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0O.M’s, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

COMPUTER IN YOUR POCKET. Home,
college, workshop. 5in pocket slide rules,
17/8, 10in desk/bench slide rules, 25/-. Full
instructions. DEPT. PE, 19 Paynesfleld
Avenue, S.W.14,

RATES : 1/3 per word (minimum 12
words). Box No. 1/6 extra.
Advertisements must be prepaida nd
addressed to Advertisement Manager,
“Practical Electronics”

IPC MAGAZINES LTD.,,
Fleetway House, Farringdon Street,
London, E.C.4

Send /- for
STATE OF THE ARTISTS LIST OF
Comps and full data, applications on latest dc/
uhf low noise N/FET. ;N , 10/- ea. aiso
Sprague ‘UNICIRCUIT* ULN2II{A, d.il. for
FM/SSB det, 60db wdebnd amp/lim, etc.
£1.10.6 ea. C.W.O. 6d. p.p. per order to:
T. ADVISER
2 Crown Acre, Brockenhurst, Hants

MISCELLANEOUS (continued)

MUSICAL MIRACLES. Send S.A.E. for details
of Rhythm Modules, Versatile Bass-pedal unit,
self-contained with unique effects, kits for
waa-waa pedals. Also new 50uA meters 25/-
post paid. HURRY! D.E.W. LTD. 254 Ring-
woodp Road, Ferndown, Dorset.

UFO DETECTOR CIRCUITS, data. 10s. (refund-
able). Paraphysical  Laboratory (UFO
Observatory), Downton, Wilts.

ETCHED PRINTED CIRCUIT BOARD KiTS.
Full instructions. 19/6, c.w.o. CIR-
CUITETCH, 12 Cambridge Rd., St. Albans,
Herts.

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV Components, Educational
and Projects Kkits, Speakers and Cabinets,
Transistors, Resistors and values, } watt, 3d
each. State your requirements. .A.E. for
details. MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

YOUR KIT8 professionally assembled and
tested, write: A. M. BAYNES, Capitol
Buildings, Longford, Coventry.

NOTES ON USE OF TV for Aircraft or UFO
Detection. Optical Detector Set and Instruc-
tions, 7/6 each. RADAR & ELECTRONICS
PUBLICATIONS, 1 Stowmarket Road, Need-
ham Market, Suffolk.

PSYCHODELIC LIGHTING UNIT. A brand new
design that adds a new dimension to music.
Ideal for use by pop groups and disco’s. Used
in conjunction with a record player it can turn
a house party into a psychodelic freek out! It
modulates up to 1-5kW of light and sensitivity
is fully variable. Money back if not “‘turned
on”. They come complete with instructions
either as a kit or ready built and tested. Kit
form: 14 gns; Built: 16 gns (inc. P/T). Send
now to: SOUND ELECTRONICS, 30 S:cond
Avenue, Newcastle upon Tyne, NE6 5XS. For
further details send S.A.E.

BUILD IT in 2 DEWBOX quality cabinet
2in x 23in X any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

FOR SALE
MORSE 57 1!

FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientlfically prepured 3-speed records you

lly learn to r ise the code RHYTHM

without translating. You can't help it, it's as ensy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring 8.T.D. 01-660 2896
or send 8d. stamp for explanatory booklet to:
G3HSC (Box 19), 456 GREEN LANE, PURLEY, SURREY

962

FOR SALE (continued)

MINIATURE DYNAMIC MICROPHONES,
High impedance, size § X § x £in. Also
work as mini speakers, suit transistor circuits,
7/8 each, 3 for 20/-. Tested, guaranteed.
Ardente 10kQ) edgewise volume controls,
3/6 each, 3 for 10/-. DREW, 77 The Crescent,
Southwick, Sussex.

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 6/6 P.P. 6d
1155 set Circuit and Notes .... 6/6 P.P. 6d
H.R.O. Technical Instructions.. 5/6P.P. 6d
38 set Technical Instructions.... 5/6 P.P, éd

46 set Working Instructions. ... 5/6 P.P. 6d
88 set Technical Instructions. ... 7/- P.P. 6d
BC. 221 Circuit and Notes ...... 5/6 P.P. 6d

Wavemeter Class D Tech. Instr  5/6 P.P. 6d
18 set Circuit and Notes ...... 6 P.P.
BC.1000 (31 set) Circuit & Notes 5/6 P.P. éd
CR.100/B.28 Circuit and Notes 10/— P.P. 9d
R.107 Circuit and Notes........ 7/-P.P. 6d
A.R.88D. Instruction Manual. ... 18/- P.P. 6d
62 set Circuit and Notes ...... 6/6 P.P 6d
52 set Sender & Receiver Circuits 7/6. postfree
Circuit Diagrams 5/- each post free.
R.ITI6/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.l[154, CR.300, BC.342. BC.3I12.
BC.348.J.E.M.P, BC.624, 22 set.

Colour Code Indicator ........ 2/6 P.P. 6d
S.A.E. with all enquiries please.

Postage rates apply to U.K. only.

Mail order only to: .
Instructional Handbook Supplies
Dept. P.E., Talbot Il:louse. 28 Talbot Gardens

eeds 8

ELECTRICAL

0 yout
HecTRicHT

ANYWHERE S8

BEST EVER 200/240 VOLT “ MAINS
SUPPLY FROM I2VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous

k.2D American Heavy Duty Dynameoter
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 voit perforé
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Liéhting and all 200/240 volt
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy. This ifi hine is btai
able elsewhere. Brand New and Fully Tested.
Only £4.19.6 4 10/6 postage. C.0.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details,

Dept. PE, STANFORD ELECTRONICS

Rear Derbz Road, North Promenade

BLACKPOOL, Lancashire

WANTED

WANTED: November 1968 copy of “Prac-
tical- Electronics”. Any reasonable cash offers?
Box No. 25.

CAN ANYONE SUPPLY a working circuit of a
1-5 Volt Sub Miniature F.M. Transmitter?
Box No. 24.



SERVICE SHEETS

LARGE SUPPLIER
OF

SERVICE SHEETS
T.Y., RADIO, TRANSISTORS, TAPES, CAR RADIOS
Only §/- each, plus LARGE S.A.E.
(Uncrossed P.O.’s please, returned
if service sheets not available.)

FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W. 1|
MAIL ORDER ONLY

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6, SHE 8441.

S8ERVICE SHEETS (1925-69) for televisions,
radios, transistors, tape recorders, record
glayers, etc., by return post, with free fault-
nding guide. Prices from 1/-. Over 8,000
models available. Please send S.A.E. with all
orders/fenquiries. HAMILTON RADIO, 54
Tondon Road, Bexhill, Sussex.

S8ERVICE S8HEETS, Radio, TV, 5,000 models.
List 1/6. S.A.E. enquiries. TELRAY, 11
Maudland Bank, Preston.

EDUCATIONAL

@GET INTO ELECTRONIC8 —big opportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equip-
ment. A.M.ILE.R.E., R.T.E.B,, City & Guilds,

Radio, T/V, Telecoms., etc. For FREE 100- |

ga.ge book, write Dept. 856K, CHAMBERS
OLLEGE, 148 Holborn, London, E.C.1.

CITY & GUILDS AND R.T.E.B. EXAMS.
Specialised 1CS home-study course will ensure
success. For details of wide range of exam. and
diploma courses in Radio, T.V. and Electronics,
also new practical courses with kits, write to
ICS (Dept. 577), Intertext House, Stewarts
Road, London, S.W.8.

SITUATIONS VACANT (continued)

TESTERS AND
TEST
TECHNICIANS

We require all grades of Test Engineers who
are experienced in the testing and fault-
finding of complex electronic equipment,
including control systems.

We offer Staff positions to suitable applicants

and four weeks' holiday after three years
service. High_ rates of pay, good working
conditions, canteen, social and sports club.
Please write or phone:

The Personnel Officer (Ref. 170)

ULTRA ELECTRONICS LTD.

Western Avenue, Acton, London, W.3
Tel. 01-992 3434

TECHNICAL TRAINING by
I C S IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

TECHNICAL TRAINING in Radio, TV &
Electronics thro’ world«famous 1CS. For
details of proven home-study courses write:
ICS, Dept. 561, Intertext House, Stewarts
Road, London, 8. W.8,

ENGQINEERS. A techmical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AMILE.R.E.,, AMS.E,
(Mech. & Elec.), City & Guilds, A M.I.M.1,
A.1.O.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOTLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

RADIO OFFIGERS see the world. Sea going and
shore appointments. Trainee vacancies during
1970. Grants available. Day and Boarding
students. Stamp for prospectus. WIRELESS
COLLEGE, Colwyn Bay, Wales.

SITUATIONS VACANT

AMILERE, AMSE (Elec), City &
Guilds, G.C.E., etc., on “Satisfaction or Refund
of Fee” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., etc. 132-page Guide—FREE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston ,Berks.

First-class opportunities in Radio and Electronics await the 1 C S trained man.
Let | C S train YOU for a well-paid post in this expanding field.

1 CS courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for:
* C.& G. TELECOMMUNICATION TECHNICIANS’ CERTS.

C.& G. ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.

RADIO AMATEURS’' EXAMINATION.

* P.M.G. CERTIFICATES IN RADIOTELEGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S5-valve receiver, transistor portable, signal generator, multi-
meter and valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be
sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

l.)__.____.....___.___.___...._.__._.‘

LR X

A WHOLE WORLD
OF KNOWLEDGE
AWAITS YOU! Lo e e

1 International Correspondence Schaols
INTERNA"ONAL i (Dept. 152), Intertext House, Stewart Road,
[ London, $.W.8,
CORRESPONDENCE I TNyRwr
l Block Capitals Please
SCHOOLS : ADDRESS
|
I
I

12169

1
I
i
l
I
I
|
i
I
I
!
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SITUATIONS VACANT (continued)

GEG-Marconi Hectronics

ELECTRONIC
TECHNICIANS

are required to work on calibration, fault-finding and testing of -
telecommunications measuring instruments. The work is varied
and will enable technicians with experience of r.f. circuits to
broaden their knowledge of the latest techniques employed in
the electronics and telecommunications industries by bringing
them into contact with a wide range of the most advanced
measuring instruments embracing all frequencies up to u.h.f.

Entrants may be graded as Testers, Test Technicians, Senior
Test Technicians and Technician Engineers according to experi-
ence and qualifications. Qur expanding production and servicing
programme, geared to our recognised export achievement,
provides security of employment combined with good prospects
of advancement, not only within these grades, but into other
technical and supervisory posts within the Company at St Albans

and Luton,

Salaries are attractive and conditions excellent. A Pension
Scheme includes substantial life assurance cover provided by
the Company. Assistance with removal may also be given in
appropriate cases. Please write or telephone for application

forms to:

Mr. P. Elsip,

Personnel Officer,

Marconi Instruments Ltd,
rongacres, St. Albans, Herts.

Tel:

St. Albans 59292

Tig QUIEN'Y awadO
10 nOUSTAY

Member of GEC-Marconi Electronics

LimiTED

Emicomps
hardy

Semiconductot enthusiast wanted
living in Wembley region with
interest in semiconductors and
integrated circuits to train as in-
side sales engineer. Good starting
salary and prospects. Apply to
Managing Director, Semicomps
Limited, Station Wharf, Alperton,
Middlesex. 01-903 3161.

964

SERVICE ENGINEERS—we are an old estab-
lished electronics company, but headed by
& young management team, and we need you to
help us. Age is no barrier to a high salary as
you will find out when you join us. If you
have experience in T.V., Radic or H-Fi
Service and want a job that looks ahead, phone
MICHAEL ADLER at 01-636 9606.

RECEIVERS AND COMPONENTS

INTEGRATED CIRCUITS at lowest price. GE
Type PA234, 1 watt Audio Amplifier, 17/8 each

inc. data. Newst GE Silicon npn planar tran-

sistor 2N5172, 25V, 200mW, hfe 100 min.;
epoxy for economy; passivated for reliabl]ity
1/8 each, C.W.0. P. & P. 1/- per order. JEF
ELECTRONICS, 12 York Drive, Grappenhall,
‘Warrington, Lancs. Mail Order Only.

RECEIVERS AND COMPONENTS

(continued)

TAPE HEADS

Sace39/6 vair Hfg;in:l; = com
BSRMARE.30/6 i 33:"1‘3%:““ e

TR.
MICHIGAN REC./PLAY | COSM
MED. IMP. 35/_ T.E. 2/8 |2 6
4-TRACK 4-TRACK
TRANSISTOR LW/MW/FM TUNER CHASSIS
The most compact three-band Tuner chassis ever
engineered. Output 50mYV, exceptional sensitivity
and selectivity on all bands. Operates from single
9 volt battery. Complete with aerials, 3-band
tuning dial, mounting bracket circuit apd £| 3
instructions.

TUNER Burs) I mmism £93
LIST £31 FEW ONLY AT

Sens. 14mV, O.P. 100mV, 88-108 m/c, dim. 13} x 2}
xT7".

COMPACT TRANSISTOR FM TUNER

Oiled Walnut cabinet, brushed gold front panel,
vertical styling, internal batteries. Sensitivity:
Better than 10uV. Audio Output: More than 500
m/v (input level 25db). Signal to Noise Ratio: More
than 35db (input level 25db). 6 £8 |9
Transistors, 3 diodes. J U
¥M MULTIPLEX STEREO ADAPTOR

Printed circuit biscuit, 4 trans, 6 £4 I9 6
diodes 9V with full instructions N

LOUDSPEAKERS

GUITAR, P.A., or HI-FI

12” 25 watt, 15 ohm, 25-13K, Ceramic £s.7'o
2 40 oh
21" Sooolxlnm 6/6

SPEAKER CABINET £8

Takes 12” or 10* Bpeaker and a 4* or 3" Tweeter,
Ht. 217, W, 15%, D. 7}1". Polished Teak, matching
vynair grille, list price £9.5.0.
[:ABI“ET Teak 231 x 13} x 93", contemp, 12* 89/
lega for Tape Recorder and Tuner
pllﬁer, etc

10" 10 watt, 15 ohm,
CERAMIC —
MAGNET

han; T, ideal for models.
RELAYS 10530 g e 1.

TWEETER 3716 ohm, 10 watt |9/6

crossover 3k {1,
Horn type Hi-Fi 18,000 c/s

CROSSOVER NETWORK |5/
3kefs, 16 or 3 or 8 ohm,

HARGER
CHARGER RECTIFIERS | SRARGRE
F.W.12 volt 1 Amp. 5/~ | 2/6/12 volt, 3/- P/P

F.W.12volt 4 Amp. 10/6 }f«x‘né-ugf: 18

SUPER SILICON RECT, 1.V, etc., 1,200 PIV
800mA, B5/-; or complete with instr, resistor,
condenur, 8/8; 400 PIV HW 6A, 8/-., BY100 type,

6 for 10/-,
from 32/‘

MULTIMETERS

TRANSISTORS

2N3638A 5/-, 2N3643 §/8, AC138 B§/-, AC14l §/-,
ACY20 3/8, ACY21 4/-, AF178 11/8, AF186 10/-,
BC108 2/8, BC109 2/6, BCY33 4/8, BF181 7/-,
NKT213 5/6, NKT226 5/6, OA91 1/8, OAZ270 3/6,
0C35 8/-, 0C45 8/-, OC81D 2/3, OC82 4/-, 0C200 /8.
GET103-113-118-119-887-889-890-896-7-8 §/-

SWITCH ROTARY RECIPROCATING 4
Position, 15amp. B8ingle hole fixing, with 5/6

instrnctlons. List 14/7
C80 CASSETTE 10/I C90 14/8. 3 Post free
8t: lull selecti. and bargain
offers in MULTIMETERS, RADIOS, BABY
ALARMS, INTERCOMS, WALKIE-TALKIES,
RECTIFIERS, SINCLAIB DULCL

UNDER £1-P. & P. 6d., £1 to £3—1/6, over £3—2/6,
€.0.D. 3/6. MAIL ORDER ONLY. U.K. ONLY

DURHAM SUPPLIES

367 KENSINGTON STREET
BRADFORD 8, YORKSHIRE

5% RESISTORS 3d EACH

High stability, Carbon Film, § Watt, 10, |1,
12, 13, 15, 16, 18, 20, 22, 24, 27, 303336
3:1 43, 47, 51, 56, 62, 68, 75, 82, 910 etc. to
IMQ.

PRINTED CIRCUIT KITS ONLY 17/6
TRANSISTORS 2N3708A |/6 EACH
Hfe 20-60, Vce30, 230mW, 200 Mc/s S|I|con,

Brand new, Fully guaranceed. P. & P. |/-.
1. M. KING (A)
14 Acton Street, London, W.C.|




RECEIVERS AND COMPONENTS (continued)

Single channel Radio Control at a price you can afford

RADIO CONTROL PRODUCTS

EXCELLENT RANGE AND PERFORMANCE

TRANSMITTER—

® Crystal controllied tone Tx.
12v. operation, Silicon
transistors. In smart case
with micro-switch.

Tx only ‘6- 5 -0

R o

RECEIVER—

@ Sub-miniature Wt 40 grms.
Size only 35 X 28 x 2cms.
Working voltage 4-5v,

Rxonly£4-s-°

SUITABLE FOR MODELS OF ALL KINDS
ONLY £10-10-0 COMPLETE

DIRECT FROM RADIO CONTROL PRODUCTS
° 38 FRANCHE ROAD
KIDDERMINSTER, WORCS.

WE ARE BREAKING UP
COMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in x 4in packed with semi-
conductors and top qu:llty resistors,
apacnnrx, dlodu, etc. Our price, 10 boards

- P, 2/-, With a guaranteed mini-
mum of 35 trammors

SPECIAL BARGAIN PACK. 25 boards
for £1. P. & 3/6. With a guaranteed
mlmmum of 85 transmors 100 boards 55/-.
P. & P. 7/6. With a guaranteed minimum of
350 transistors,

GIANT PANELS. 5fin. x 4in, min., 20
transistors, 9 x 56 uH inductors, resistors,
diodes, etc. 3 for £1. P. & P, 2/-.

A$ abpve, only 21 transistors, 70 dlodes. 62
min. gth W resistors. 3 for 25/-, P, & P, 2/,

PANELS with 2 power transistors sim. to
OC28.0n each board +components. 2 boards
(4 x OC28) 10/-. P. & P. 2/-.

TRIM POTS, On 2in x 4in boards +Ta caps
and other components, ldeal for organ key-
board tuning, etc. 1000, 5000, 15K., 20K.
State requirements. 5 boards IO/-. P. & P. 2/-,
NPN GERMANIUM TOS5 1 WATT
POWER TRANSISTORS. On small heat
;-llnk on 2in X 4in panel. 5for 10/-. P. & P.

POWER TRANSISTORS. Sim.to 2NI174
ex-eqt. On Finned Heat Sink (10D), 4for £1.
P. & P, 5/-,

DIODES. Ex egpt., Silicon, [S0PIV, 10 amp’
4 for 10/-. ISOqPIV 20 amp. 4 for £1. Post

free.

OVERLOAD CUT OUTS. Panel mount-
ing in the following values . , . 5/~ each, 3,4
amp. P, & P. /-,

MINIATURE GLASS NEONS, 13/6 doz'
PAPST FANS. Powerful Extractor/Blower
fans. 44" x 43" x 27, 230/250V. 100 c.f.m.,
2,800 r.p.m. 50/- post free.

MICRO SWITCH!S. Miniature button
type. 10/-doz. P. &P, i/6.

NEW SPRAGUE. 0-22;4F 250V small
capacitors, 5/-doz. P, & P. |/-,

NEW SPRAGUE. ELECTROLYTICS.
4uF 150V, S/-doz. P.&P. i/-.

NON-POLAR TANTALUM CAPS,
2.2uF 50V. 10/-doz. P &P, /s

LARGE CAPACITY ELECTROLYTICS.
4tin, 2in diam, Screw terminals.
7/6 eac;\ post free,

000 L 72V d.c. wkg.
10,000u:F 25V d.c. wkg.
25,000.:F 12V d.c. wkg.

4}" x 13", Plessey 5,000uF 55V d.c. wkg.

8/-each. 3" x " Plessey2 000uF25V d.c. wkg.

/= each. 44" x Ii" screw terminals 2,500uF
55V d.c, wkg. /- each

KEYTRONIGS, 52 Earls Court Road

London, W.8. Mail order only
Tel. 01-478 8499

TRANSISTOR PANELS
INTEGRATED CCT'S TAKEN FROM
PANELS

A — Quad 2 |/P Gate 5/~ With Pin
B — Dual 4 I/P Gate 5/- Connections
C — Dual 2 Level Gate 5/-

F — Single I/P Gate 8/- Post Paid

EX GOVMT. RECEIVER R.209 covering
1—20 mcfs 12V D.C. Input £12.10.0 Post Paid
(Tested).

50 VARIOUS TRANSISTORS on Panel®
15/- Post Paid,

20—OC4S £
20—0C76 ... €1
40—TK28¢ i

COMPUTER PANELS with 40 sil. pnp or
npn transistors, Diodes and res., 22/6 Post Paid.

COMPUTER PANELS WITH SEMl-
CONDUCTORS. Postage 6d per panel

8—0C43 or GET875 + 24—O0A8) 7/6
24—DA|37B (V405A) 550 mc/s PNP + 24

4—O0CI70 + 2—OCI39 + 2.-0OC42
9—ASZ20 + 1—T2040 + 27 Diodes ..
4—0C42 4+ 6—GET875 + Diodes ....
2—O0CI170 + 1—2G306 + OC42 ..

5—0C23 4+ I5—OAI0 ........
8--ASZ20 + 80 Diodes .

12—2G06 + 24 Diodes .
8--0C72 + 8—OA|0 ...
8--0C76 + 8—OAI0 .

12—-A1678 (V405A) 550

Diodes .

4—0
IZ—ASZZO + 80 Diodes
4—GET872 + 8—OAI0Q
4—2G106 + |-—-2N24IO 5
2—O0C42 + 8—0A47 ................ 3/-
2--GET872 + 4—OA 10+ RF Chokes 3 for IO/—
24—Sil, h.f. Transistors .........c0..... 18/
3—GET872 4+ 3—GEXS4i, ETC, 50
3—0C23 + 6—OAI0 + 2-0OA5

ELECTROLYTICS 25,000 @ 12V, 16000 @
12V, 15,000 @ IOV, 10,000 @ 30V, 4,000
60V, 2,000 @ 50V, 1,200@ (80V, 8/6 Post Paid.

ZENER DIODES-—-24, 27, 36, 475, 62,
68,75, 13, 15, |6, 18, 20 27, 30, 33 voits. 3/6
elch mostly I watt

POLYSTYRENE CAPACITORS. i25V, |8,
22, 120, 220, 270, 330, 390, 560, 820, 1,000, | 200.
IBOO 2200 2700 3, 300 3,900, 5,600, 6,500
?iZOO. 0-01, 0-012, 0- 015, 2/6 doz. Post/Packing,

BRAND NEW BOXED CHASSIS contain-
ing 2—0C35, 2—-0C29 12 WWwW renstorx 25/-.
Postage 1/6

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

TERRIFIC TRANSISTORS!

New. No seconds. No re-marks

Orders over 10/— post free.

AD161/2 high-gain (80-250) complementcary
audio power pair. SPECIAL OFFER:

ADI|61 and ADI62 WITH TWO INSULAT-
ING KITS, ONLY 12/-, UK post paid.
BCI68B, high-gain (250-500), small-sized
exact‘equivalent of BCI48, only 2/3.
BC169C, high-gain (450-900) equiv. BC149,
2/6; BCI07, 3/-; BF167, 5/3; 2N706, 2/7;
40468A, 7/6, etc., etc.

9V _MINI MAINS
PACK COMPS.
30 17/6

Mini Mains Trans.

MT?, 9-0-9V, 80mA 12/6

MTS§, 6-0-6V, 100mA 13/6

MTI2, 12-0-12V, 50mA 13/6
Submin. bridge rect., 30Vrms, 150mA, 3/6

AMATRONIX LTD. (Mail order only)
396 Selsdon Rd., South Croydon, Surrey
CR2 O0DE

NEW VHF KIT

Receives Television Sound, Ambulances, Aircraft,
Radio 2, 3 and 4 on VHF, etc,

This novel little set will give you endless hours of
pleasure and can be built in one evening. The K
comes with easy to follow instructions and :lrcunt
Powered by 9v Battery. Complete with built in
Jack Plug Socket for use with Earphones or
Amplifier.

ONLY 57/-. P. & P. FREE U.K. ONLY
2 Watt general purpose Power Amplifier in very
attractive Cabinet covered in black leatherette
with polished alloy trim, Size 10” high x 41" x 47,
VYery versatile, suitable for use with above kit or
uss as Baby Alarm, Intercom, Record l’hgo
Amplifier, etc. Uses PP6 Battery. ONLY 90/
P. & P. included U.K, only.

Postal Orders, Cheques to
Dept. P.E.4
GALLEON TRADING CO.
298A Lodge Lane, Romford, Essex

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED

BF80 3- PCC84  J/- PY8I 36
EBF89 36 PCF80 3~ PY82 3
ECCB2 /- PCF82 36 uigl 4/6
ECL80 3/~ PCL82  4/- 6F23 8/-
EF80 1/6 PCL83 4/- 30F5 2/6
ER85 3/- PL36 5/- 30L15 5/-
EY8S 4/- PL8I 4/- 30PI12 46
EZ40 4/6 PL83 4/- 30CI5 8/-

EBC4l  4/6 PY33 5/- 50CD6G 716
Transistor Audio Pack, 2G339A, 2G38!A, 2G3718
10/- each post 6d.

POST, ONE VALVE 9d. TWO TO SIX éd.

OVER §$iX POST PAID.

BRAND NEW ELECTROLYTICS, 15/16 voit
05, 1, 2, 5, 6, 8, 10, 15, 20, 30, 40, 50, 100, 200
mF, 8d. Mullard 25 volt 6-4, 12-5, 25, 50, 80
mF, 10d. 1-6, 160 mF, 1/-. Minimum order 7/6.
posta e 1/-.. THE C.R. SUPPLY Co., 127
Chesterfield Rd., Sheffieid 88 ORN.
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Whether Buying or Selling a
Classified Advertisement in
PRACTICAL ELECTRONICS,
could be the answer to your Problem.

For details write to:—
Classified Advertisement Dept.,
PRACTICAL ELECTRONICS
Fleetway House,
Farringdon Street, London, E.C.4

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECO{ PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types avanlable 6év, 9v, |2v,
18v (single ou(pu() 39/6 each. P. & P. 2/9.
9v + 9v; bv + 6v; or 4iv + 4)v (two separate
outquts) 42/6 each. P. & P.2/9. Please state
output required. Ail the above units are
completely isolated from mains by double
wound transformer ensuring 1002, safety.
R.C.S. PRODUCTS (RADIO) LTD.
(Dept. P.E.), 31 Oliver Road, London, E.I7

ORGAN BUILDERS!

Use our bistable dividers for your
tone sources and cut your costs by
more than half.

A small printed board with four
complete transistor dividers will cost
you only 18/6 including postage so
why pay more?

Removed from working equipment,
each circuit is meticulously inspected
and tested before dispatch.

Just send a S.A.E. for free details to:

Roger Allen
13 Millways
Great Totham, Essex

4 ATION INTERCOM

£7/15/0

Solve your communica-

tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Subs), in de-luxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Bubz to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/oft switch. Volume control.
Complete with 3 connecting wires each 66{t, and
other accessories. P. & P. 7/6.

MAINS INTERCOM

No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
Onjoff switch and volume contzol. Price $10.19.8.
P. & P. 8/6 extra.

1
SEND S.A.E. WENTWORTH RADIO 01-449 3087
FOR NEW STOCK 104 SALISBURY ROAD
LIST HlGH BARNET Packing and Postage | /-
AFLI4 a3 BCY38 3 2N1304 TS 8Bame as 4-Station Inbercom for two-way instant
AFi{15 3s | BEY H | 696 ¥ 1 i N o oA e o larm Rand}Doos
AFI16 3/6 BCY40 8- INE97 - ¢ 2NI306 5/6 4 :f?; 2céxnpe € wnG it. conmecting wire.
AF|17 3/6 | BFlI5 66 | 2N706 3/~ . 2NI307 5/ attery 2/
2: ;g ;;. ! gé |43408 :;g Transistz TEZEP/JO/VMMPM/[R
AEI2S 5 SPECIAL OFFERS | ocs 1
AEi2s 3 2N2924 3/-  BYI26 3/6 | gen %g

- ACI28 3/- BY127 3/6 ! - usin -
gC gg g;; / / 88 :;? };g alem% wlzt.hdthls nl:credlble De-Luxe 'l'olephn::.AmepH-

0 er. Take down lon;

S :;: o ne AL e AL HE without holding the hanaseb. & usefal office ald, Onf
BCI47 5= BFI73 an I 2N709 e NKT275 5/- off switch. Volume control. Battery 2/6 extra.P. & P.
BCI48 a/6 : BFi80 5/ NS4 NKT674F 6/ 3/6. Full price refunded if not satisfied in 7 days.
BCY3i 5/- ' BFI8I 33 ’ 2N916 4/~ NKT7I3 /- WEST LONDON DIRECT SUPPLIES (PE/3)
BCY32 5/6 | BFI84 3/6 2N9i8 6/6 NKT773 5/- 169 KENSINGTOK HIGH STREET, LONDON, W.8
BCY33 6/~ BF194 33 2N9E9 4/6 NKT774 6/~
BEY34 s/ | | NKT20329 1je

SAME DAY SERVICE

VALVES NEW! TESTED! GUARANTEED!

SET s 1R5, 185, 1T4, 384, 3V4, DAFS], DF91, DK91, D192, DL94.
Set of 4 for 18/6. DAF96, DF96, DK86, DL96, 4 for 26/6

0z4 4/6 | 12AX7 4/9| DK91 5/9 | EHS0 6/3) PCL83 9/- | UBC4l 8/6

1A7GT 7/6 | 19K8GT 7/- | DK92 8/3 | EL33 8/9 | PCL84 7/6 | UBFS0 B8/9
1H6GT 7/3 /6 | DK96 7/- |EL34¢ 9/6 | PCL86 9/ | UBFS9 6/9
INGGT 7/9 |20F2 13/6 | DL36 5/~ | EL41 10/6 | PCLS6 8§/3 | U /-
1R6  5/9|20P$ 11/ |DL92? &/9|EL84 4/ | PENA4 12/6 | UCC8s 7/-
185  4/3|20P4 18/ | DLO4 6/- | ELS0 4/8 | PFL20012/6 | U o9
1T4  2/9|25L6GT §/- | DL96  7/- | EL500 12/6 | pr3s  g/p | UCF80 7,
2%44 §/9 | 25U4cT1 ;o DYS: 5/9 EMSO 78\ prs 7/ | UCHS 11/8
- UCHS1
SU4G  4/8|30C15 13/ | EABCSO 8/8 | EM84 68 | Sros :}: UCL$2 :;n
SYSGT /8| 30C17 16/- | EAF42 8/9 |EM8T 7/8 |prg, g | UCLS3 118
30C18 11/6 | EBS1 EY5l  7/8 00 18/ | UF41 10/6
6/30L2 18/ | 30F6 16/- | EBC33 8/ | EX86 6/8 i3/ | UF80 "7)-
30 13/9 | EBCA1 9/8 |EZ40  7/8 | prgop 23;8 | UFES  6/9
8AM6  2/9 | 30FL1214/6 | EBF EZ4l 78 | pYgoe 14/g |UFS9 _6/8
8AQ5  4/6 | S0FL14 12/- | EBFs9 6/3 ! EZ80  4/8 UL41 108
8AT6  4/- {0L1  6/8 | ECC81 3/9 4)p (EM84 78 {yrge gg-
8AUG 4/8 | S0L15 14/- | ECCB2 4/9|GZ32 8/9 |PX26 10/6 | grgy "o/
4/8 | 30017 15/6 | BCC83 7/- | GZs4 /9 |EY82 10i- ypuas efe
6BEG  4/9 | 30P4 - | BCC85  8/- | KT61 PYS3 10/ \yyar g3
8/6 | 30P12 13/9 | ECCO1 38/- | KTes 16/~ |E¥81 6/3 yyes 59
6BW6 13/- | S0P19 18/- 12/- | N78 17/ [ Y82  6/3 | ypsp 10/-
6F13  3/6 | 30PL1 13/0 | ECF80 /8 | PABCS0 7/ |E¥83 5/ 1 gyj9 "7/
@F1¢ 9/ | 30PL1S 15/6 | ECF82 §/9 10/3 [ Y88 @ 729
4/8 | 50PL14 15/6 | ECH35 8/- | PCss  10/8 | EY! 718 | ac107 3/8
6F25 13/ | 35L6GT 8/6 | ECH42 11/- | PC96 PYS01 0/9 | 4c127 g/
6J6  8/-|35W4 4/6 | ECHS1 b/8 | PCo7 R19  0/8 45140 78
8K7G  2/6 | 3524GT b/ | ECH84 7/6| PCI00 7/8 12/8 | 4 ¥115 8-
6KSG  2/9|6063 12/6 ( ECL80 6/ |PCC84 6/6 (U256  18/- | AF116 §/-
6L18 6/ | AC/VP210/- | ECLS2 6/9 | PCC85 /- | U26 /- | AF117  8/3
6V6G 3/8| AZS1 9/ | ECL83 8/8 | PCC88 « 9/- (U47 13/8 | AR125 88
6V6GT 6/6 | B729 18/6 | RCL86 8/- | PCC89 10/6 | U409  13/6 | AF127 8/8

/
6X4  4/3| CCH35 10/~ | EF37A 6/6 [ PCCI8911/8 | US2 4/8 loc26 59
4/9|PCF80 6/6 | U8 4/3(0Cas g3
787 7/~ |CY31 6/ | EF4l 1%9 PCFsz 6/6 U191 12/6 |0Ces 9/8
8

C6 9 6 | PCF86 11/6 | U193 8/l
10F1 14/- | DAF91 4/3|EF85 /3

10F18 7/- | DAP96 6/6 | EF86 /3 | PCF30018/6 | U301 10/8 | OC75 /6
10P13 15/6 { DF38 7/9 | EFs9  5/8 | PCF801 6/ 8 /8
12AHS 83/-  DF91  2/9 /9 | PCF802 9/~ | UB01 19/6 | 0C81D %8
12AT7 8/9 | DF96 8/6{ EFb4  4/8 | PCF30511/6 { UABCSO0 6/6  OC82 9/
12AU6  4/9 Dn77 4/- | EF183 5/ | PCF80818/- | UAF42 9/8 | 0C82D $£/8
12AU7 4/9 7/6 ! EF184 5/6 | PCL82 7/- | UB41 /6 |OC170 2/6

READERS RADIO (P.E.

88 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-880 74341

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. pe.
valve extra. Any Parcel Insured against Damage in Tra.mit 6d. extra

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRXNTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS trom your SPARES B

CONTENTS: (1) 2 Copper Laminate Boards 4"’ x 23".(2) 1 Board fcr Match-
box Radilo. (3) 1 Board for Wristwatch Radio, “ete. (4) Resist. (5) Resist Solvent.
(6) Etchant. (7) Cleanser/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs,
(8) 2 Miniature Radio Dials SW/MW/LW, Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 40 TRANSISTORISED PROJECTS.
A very comprehenslve selection of circuits to suit everyonex requlremenu and

constructional ability. Many recently d P very designs
for the first time, including 10 new circuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT

8/6
Postage & Pack. 1/6 (UK)

Commonwealth:
SURFACE MAIL g/-
AIR MA1L 8/
Australia, New  Zealand
South Africa, Canada.

(1) Crystal S8et with biased Detector, (2) Crystal Set with voltage-quadrupler
detector. (8) Crystal 8et with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Anmplifier. (5) Carrier Power Conversion Receiver. (6) Split-Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI-FLEXON" Triple Reflex with
self-adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
e Radio R based on the “Triflexon™ circuit. Let us know
if you know of a smaller deslgn published anywhere. (10) Postage Stamp Radio.
Size only 1-62" x -95* x -23”. (11) Wristwatch Radio 1-15” x 807 x +35". (12)
Ring Radio -70” x 70" x 55' (18) Bacteria-powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (13) Transistor P/P Ampiitier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector, {22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Diseriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter{Wire-less
Microphone. (32) Wire-less Door Bell. (83) Ultrasonic Switch/Alarm. (34) Bum
l’renmpliﬁer (35) Quality Stereo Push-Pull A ifier. (36) Light-B.
‘“Photophone™. (37) Light-Beam Transmitter. (38) Sllent TV Sound Adaptor. (39)
Ultrasonic Transmitter. {40) Thyristor Drill Speed Controller.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a 8.A.E. for full deiad.t,. a bnef destr }mou and Photographs nf all Kits and all
52 Radio, El ic Projects A
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BlI-PRE-PAK

FULLY TESTED AND MARKED

ocCl170
C171

LIMITED

TRY OUR X PAKS FOR
UNEQUALLED VALUE

XA PAK
Ger i PNP typetr s, equivalents to
a large part of the OC range, i.c. 44, 45,71, 72,
e e PRICE £5 PER 1000

POST & PACKING 4/6 U.K.

PACKS OF YOUR OWN CHOICE UPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

X8 PAK
Silicon TO-[8 CAN type transistors NPN/PNP
mixed lots with equivalents to OC200-1, 2N706a,
BSY27/29, BSY9SA.

PRICE £4.5.0 PER 500

PRICE £8 PER 1000

POST & PACKING 2/6 U.K.

XC PAK

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to QA200,
OA202, BAY31-39 and DKI10, etc.

PRICE £4.10,0 PER 1000
POST & PACKING 2/6 UK.

Photo Cells, Sun Batteries inc.
Book of Instructions
ADI6I_ADI62 NPN/PNP
Trans. Comp. Output. Pair
IN4007 Sil. Rec. Diodes

1000 P.I.V. | amp. Miniature
Reed Switches, mixed types
large and small

5SPS5 Light Sensitive Cells.
Light Res. 400 0 Dark IMQ
NKT163/164 PNP Germ. TO-S
equivalent to OC44, OC45
NPN. Sit. Trans. AO6=
BSX20, 2N2369 500 MHz,
360mwW

=
N
~

B79

QS v oNwn AQNO&NA“

889

B9

B92

B93 GET!13 Trans. equiv. to

ACY17-21 PNP Germ.

NPN Sil. Planar Epitaxial
Trans. CS4 similar to
BSY38 or BCi08

2N3136 PNP Sil. Trans,
TO-18, HFE 100-300 I.C.
600mA, 200 MHz
XB112 and XBI02 equiv. to
ACI26, ACI56, OCBI/2,
OC71/2, NKT271, ete.
B%9 Capacitors, Electrolytics

200 paper, silver mica, etc, Post and
packing, this Pak 2/6

B94

B96

B98

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

Huge Clearance of

UHF/VHF TUNER UNIT REJECTS

Stocks almost exhausted!
FANTASTIC TRA

TU. 2. CONTAINING 2 AF188's & 2 AFI78's.
TU. 3. CONTAINING 2 AF186's & 2 AF178's.
PLUS WAVEBAND SLIDER SWITCH,

Place your orders now ! | |

P&p
2/6d.
EACH UMIT

NSISTOR VALUE
PRICE 10/- EACH UMIY.

PRICE 12/6 EACH UNIT,

All the Units have many other components,

e.g., Capacitors, Resistors, Coils, and Tuning
Condensers, etc. ALL TUNER UNITS AR

E SUPPLIED WITH CONNECTION DATA.

NEW UNMARKED UNTESTED PAKS
78 |2 10/-

B8O 8

B82 I o
883 200
B84 I oo

Intergrated Circuits, Data
and Circuits of types,
supplied with orders
Dual Trans. Matched O/P |0/_
pairs NPN. Sil, in TO-5 can

OC45, OC8!D and IO/_
OCBI Trans. Mulfard
glass type -
Trans. manufacturer's rejects l 0/_
all types NPN, PNP, Sil. and
erm,
Silicon Diodes DO-7 glass
equiv. to OA200, OA202
866 High quality Germ.
Iso Diodes. Min. glass type
B86 so Sil. Diodes sub. min.
IN914 and IN916 types
Ioo Germ. PNP Trans. equiv.

10/-
10/-
10/-

to OC44, OC45, OC8I, etc. |0/ n

so Sil. Trans, NPN, PNP,
equiv. to OC200/1,
2N706A, BSY95A, etc.

Io 7 Watt Zener Diodes
Mixed Voltages

|6 | Amp. Plastic Diodes
50-1000 Volts
250mW. Zener Diodes
DO0-7 Min. Glass Type

10/-
10/-
10/-
10/-

H4 Mixed Resistors. Post and
250 Packing 2/~

RETURN OF THE UNBEATABLE P.I PAK.

NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.
PLEASE AsK FOR PAK P.l onLy 10/-
2/-P. & P, on this Pak.

Make a Rev. Counter for your Car. The
‘TACHO BLOCK'. This encapsulated biock
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car. 20
FREE CATALOGUE AND LISTS

for: —

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

3/6

EACH

MULLARD DATA BOOK
Semiconductor and Valve
Data and Equivalents.
Postage 6d.

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
BIPRE-PAK LT 00 5, i o o
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E YOUR
. oJ ¢ COMPLETE SUPPLIER

196 Regent Road, SALFORD 5, Lancashire
TELEPHONE 061-872 5187

(Member of the Harrop Industrial Group)

C.W.O. please I/- p. & p. for orders of components under £1
Orders of Lektrokit: 2/— handling charge on orders under £1
5/- handling charge on orders under £5

RESISTORS: All brand new, Hi-Stab, low noise, 5% tol. carbon film.
W El2 series 47 ohm to 10M, 2d. each or 15/— per 100 of one value.

E24 series 4 7 ohm to 10M, 2d. each or I5/— per 100 of one value. W
series 22 ohm to 3'9 ohm, 8d, each. W E!2 series 10 ochm to 10M, (l0°/°
tol.), 3d. each. 3W.—wirewound—0'5 shm to {2 ohm, 1/6 each. SW—
wirewound-—-15 ohm to Blkohm, 1/9 each. S.E.S. Pre-Pack gives you 5 off
each, 5%, rasnstors from 47 ohm to IM either { or + watt. 65 different
values (E12)—ONLY £2 I2s, 6d. ***NOW—iW carbon film 5%, Ei2 series
10 oshm to 100kohm, 2d. each.

PRE-SETS: Min. skeleton carbon track, low noise with good stability;
Values—Lin: 1k, k, 5k, etc., to 5M; Leg 5k, 10k, 25k, etc., to IMohm,
only 10d. each. Sub-Mm Skeleton Lin. track: lk 2-5k Sk. etc., to 5M, only
9d. each. Slider pre-sets wirewound +W rating Lin: 10 ohm to 5k, 2[3 each.
3W wirewound fully enclosed Lin. tracks. 10 ohm to 30k, 3/9.

POTENTIOMETERS: Min. enclosed, carbon track and wiper contact only
2/6; Values—Lin: 1k, 2-5k, 5k, etc., to 1OM; Log: 5k, 10k, 25k, etc., to
5Mohm, Min. with deub|e-pele sw::eh insulated spmdles only 5/6. Values
—Lin: 25k, 50k, 100k; Log: 3k, 5k, IOk 150k 500k, 1M, 2M. 3W wirewound
Lin. tracks 50 ohm to 100kohm, 7/4 each

CAPACITORS: New genuine Mullard Electrolytia

in., (Small)
[ 234 64 25 50 100 200 320 640 1,000 1,600 2,500
tov 4 16 32 64 125 200 400 640 1,000 !,600
16v 25 10 20 40 80 125 250 400 640 1,000
25v -6 64 125 24 50 80 160 250 400 640
40V t 4 6 32 50 100 160 250 400
64V 064 25 5 10 20 32 64 100 160 250
Prices: /- 10d, each "3 /6 19 2/6
{Large) (Mulzi ples)
25v 800 1,250 2,000 4,000 6,400 8-8uF 6/6
40V 500 1,250 2,500 4,000 500V 16-16uF /6
64V 320 500 800 1,600 2, 350V 32-32uF 73
Prices: 5/- 6/6 8/- 12/6 15/ 350V 50-50uF 9/-

(all values in Microfarads)

Muliard Miniature Metalhsed Polyester 250V. 0-0f, 0-015, 0-022, 0-033,
0-047, 0-068F, 6d. each. 0-1, 0-15, 0-224F, 7d, each.
Mullard Polyester Fitm and Foil 400V. 0-001, OWIS. 0-0022, 0-0033, 0-0047,
)0063. etc., to 0-033uF, 6d. each. 0-047 to 0-1uF, 8d. each. O 154F, 104,
Q-22uF, 1/~ 0-33uF, 1/8. O-47uF, 1/9.
Disc Ceramics (Erie) 500V, 1,000, 4,700pF, 5d. each. Silver Micas 1% tol.

, 2-2pF to 820pF, 1/- each Polystyrene 160V, 100—1,000pF, 5d. each.
e N OW—Bead Tantalums (polarused) 35v, 0-47, 068 VuF, 2/6 each. 22,
3:3, 47, 6-8uF, 3/4 each. 20V Op , 15V ZZﬂF 10V BFpF 6V 47uF, 3/9 each.
Low Voka;e Disc Ceramics 20V—0-01, 0-04 0d. each. 0-1, 022,
1/3 each. Midget Tubular Ceramu:s—om 3003, [lF. 10d. each.

SEMICONDUCTORS: All New and U
Mullard; OAS, 4/6; OASBI 3/4; OA202 2/3 OC7I 4/— OC724/6 OC44 7/9;
OCA45 6/-; BCIO7, 109 3/9 each; BCIOS 3/6; BFYS51 4/6; MPF 105 9/6.
Slhcon Rectlﬁers—-(o 5A) 400piv_2/9; 800piv 3/-; 1,500 piv 316 (1:2A)
BOOplv 7I— 1,500piv 7/6; (2 5A) 400p|v 6/6 BOOplv 7/ 1,500piv
10/6. 12A 2-5A types are stud mounted-—, An node). ‘NOW
2N2924 316 2N2926 (Brown or Red) 2/6, (Orarlle) 2/9. (Yellow) 3/-, (Green)
3/3; 2N36438/6; 2N3794, 2N4289 4/ each; IN4

SWITCHES: 100 series—SPST 3/8; SPDT 3/11; DPST4/6 DPDT 4/8. 400
urles SPST JIZ SPDT 3/6; SPDT (with centre position) 3/8. Series 500—
h-to-break 3/11 each (push buttons available in white *
red blaek. lreen) Sllde Swntch 3/4 Wave Change switches 5/9 each.
Miniature also 5/-; Wafers 5/4 each.

PLUGS AND SOCKETS: Min. Pluls (black or red) 6d. Min. Sockets to fit

7d. Banana Plugs (black or red) 9d. 4mm Sockets to fit (black, red, green)
9d. Co-Ax Plugs /2. Co-Ax Soekets 11d. Sub-Min Jack Plugs and Soekets
2/~ each. Min. Jack Plugs and Sockets 3/— each. Recorder Plugs 3-way 2/7
5-way 3/-. Recorder Sockets 3-way 1/2, 5-way /4.

WIRE: Min. Stranded avalhble in 10 colours) 3d. yd. Solid Core 3d. yd.
14/0-00768in. Stranded . Min, Mains Lead 1/3 yd. Min. Microphone
cable 1/6 yd. Co-Ax eable IIJ yd.

LAMPS: Min. Wire Ended Neons 2/—; Panel! Neon Indicator 6/4; Pilot
Light + 12V bulb 8/-; Min. Flange Light +12V bulb 11/~

SOLDERING IRONS: A.N.T.EX. CN240 I5W mains operated, small,
32/6. E240 20W mains ?erated, specially shaped handle, 35/-. Spare bits
and elements available. Iso stands for above irons, 11/6 each. ***NOW—
SOLDER % Mulneore—at Redueed Prices to Everyone! Size A—Approx
20ft coit /40 Alloy 22 s.w.g. in dispenser, Reeommended retail price
3/-, OUR P RICE 2/9 Size Approx, 200ft reel 60/40 Alloy 22 s.w.g

individuall packed. Recommended rentl pnce I!/— OUR PRICE l1l6
BIB Wire Strippers : strip:
retail price 4/6, OUR PRICE 4]-.

LEKTROKIT: Chassis construction system—the professional look 2o a home
construction. Parts to build a chassis 8 x 4%in. ~—2 chassis raifs 1/10 each,
2 side plates 4/4 each. Front panel (covered in crack-proof paint) 8/3.
Perforated cover 5/5. 2 plain covers 4/5 each. 4 rubber feet 9d. 7 boards
available each 4} X 4in.—Thus 2 boards fit above chassis. Plain perforated
aluminium board 2/2. Aluminium board drilled for 6 valveholders B7G,
BBA, B9A, 2/6. Aluminium board drilled for 2 valveholders international
oenl. UX4 etc., 2/4, 0-lin. perforated grid SRBP board, 2/9. Veroboards
0-lin. and 02m 6/6 each. Cloverieaf n|um|mum board 8/-. (Cloverleaf
fead throughs 6d. each. Pins for SRBP board 4/6 100.)

For full details of all our stocks send 3/6 for our bright explanatory 120 page
catalogue, or 6d. stamp for Data Sheets.

CITY AND COUNTY OF BRISTOL
BRISTOL POLYTECHNIC

CAREERS IN RADIO AND RADAR

Licensed Aircraft
Officers Radio Engineers
2-year full time course 2.year full-time course
leading to the Second and  covering the Aircraft Radio
First Class P.M.G. Engineers Licences
Certificates and the B.O.T.  categories A & B, issued
Radar Maintenance by the Board of Trade
Certificate. (Civil Aviation) followed
Conversion Course by a six-months course for

(Second Class to First Radar Rating (A & B) in
Class). association with the above.

R.T. Licences (Full or
Restricted).

Courses for Qualified Marine Radio Officers

Single Side Band Techniques (2 weeks).
Marine Electronics Diploma Course (3 months).
Advanced Marine Electronics Diploma Course (3 months).

Training is given on the latest types of Marine and Air-
craft equipment in approved Laboratories at THE
SCHOOL OF RADIO AND RADAR.

Senior Lecturer-in-Charge: F. E. Baritrop.

For further information, apply:

Chief Administrative Officer
Bristol Polytechnic
Ashley Down BS7 9BU

Marine Radio

W.E.C. LTD.

Quality LComponents

BARGAIN OF THE ?Uérgm'x;m PARKING : BOAT MOOR-
N

MONTH Using latest techniques devised hy
prominent manufacturer.

NEW 13 Amp Flat Pin White Plugs KIT includ

5 5 includes

5 for 11/- or 10 for £1. Cad/8ulph. Cell, Memiconductors,

Resistors, Circuit Veroboard, Connect.

ing Wire,

All NEW nanufactuiers items.

FREE comprehensive data amd cirenit,

MULTI-RANGE TEST METER
1000 0.p.v. D.C. 0 1000V 3 ranges
A.C. 0--1000v 3 ranges

D.C.I. 0—150 m/A

Res. to 100K PRICE 36/-.
Mirror Scale Test Leads Suitable Parking Light for use with
£2.19.68 each. above 611,

TERMS CW.0. plus 3/- P. & P.
SEND FOR FREE CATALOGUE

W.E.C. LTD.
73 THE STREET, ASHTEAD, SURREY

12in. «“«SUPERB” £15

The exceptional quality and performance of
the '‘Superb’’ brings truly exceptional
sound from a single loudspeaker,
recreating the musical spectrum vnr(ually flat
-=5db. 20 to 17,000 c.p.s. The unit consists
of the latest ‘double cone, woofer and
tweeter cone together with a massive Baker
“FERROBA " magnet assembly having a flux
density of 16,500 gauss and a total flux of
76,000 Maxwells Bass resonance 22-26
c.p.s. Rated 20 watts. Voice coiis available
8 or 15 ohms. Suitable forall High Fidelity
Systems. A  high quality loudspeaker
providing clear reproduction of che
deepest bass and highest treble.

Further details and
48 page Enclosure d

Manual 5/9 post paid. Baker ReprOducerS

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684-1665
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ELECTRONIC ENG.

Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics — Practical

Transistors,

ELECTRICAL ENG.
Advanced Electrical Eng.—
General Electrical Eng. —

Refrigeration — Elem. Elec
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil  Eng.—
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

FREE

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES”? is now available-—~without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new *“ENGINEERING OPPOR-
TUNITIES’’ should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On “SATISFACTION OR
REFUND OF FEE’ terms

This remarkable book gives detailsof examinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

RADIO & T.V. ENG.

Advanced Radio — General
Rddio— Radio & TV Servicing
— TV Engineering — Tele-

Amateurs' Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen, Mech. Eng.—Mainten-

Eng. Pattern  Making —
Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto, Eng, — Auto.
Maintenance — Repair —
Auto. Diesel Maintenance —-
Auto. Electrical Equipment—
Garage Management.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

of ‘“Engineering Opportunities >’ ?

THIS BOOK TELLS YOU

* HOWbto get a better paid, more interest-
ing job.

* HOW to qualify for rapid promotion.

% HOW to put some letters after your name
and become a key man . .. quickly and
easily.

* HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the
chances you are now missing.

Y% HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

UNITIES

Basic Practical and Theore-
tic Courses for beginners in
Electronics, Radio, T.V., Etc.,
AM.LER.E. City & Guilds
Radio Amateurs” Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Electronics
Electronics Engineering

The specialist Elec-

tronics Division of

B.LET.

NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

5 comnumications —  Sound Practical Radio
Electronics — Radar T"“]L” Recording -— Automation — Radio & Television Serviting elelle ll o
Frequency = Modulation — Practical Radio — Radio Automation

You are bound to benefit from reading

2 “ _
Installations — Dranghtsman- 7’1§§5E7'1§£) D g :;fl"[_]_:" Cicer EN(,;,INEERING OPPORTUNI
ship — Iluminating Eng. —  proc oo o weiding . TIES”” — send for your copy now—

FREE and without obligation.

POST COUPON NOW!'
TO B.LE.T., 316A ALDERMASTON COURT,
| ALDERMASTON, BERKSHIRE.

Please send me a FREE copy of “ENGINEERING
I am interested in (state subject,

OPPORTUNITIES.”

'ENGINEERING OPPORT

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?
A.M.LE.R.E., B.Sc(Eng), AMS.E., AMIPE, AM.ILMIL, ARILBA,
AlLOSB, AMIEx A.RIC.S., M.RSH., AM.IED., A.M.LMun.E., CENG.
CITY & GUILDS GEN. CERT. OF EDUCATION ETC.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.I.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

YPublished approximately on the 15th of each month by I1PC Magazines lelted Tower House, Southampton Street, London, W.C.2. Printed in England by The Chapel River Press,
Andover, Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (A/sia) Ltd. : South Africa— “Central News Agency Ltd.: Rhodesia, Malawi and Zambia—XKingstons
Ltd. East Afri ti y and Office Supplies Ltd. Subacription Rate (inclnding postage) For one year to any part of the world £2 2s 0d.

Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
mutilated condition or in any unauthorised cover by way of Tra-e, or affixed to ot as part of any publication or advertising, literary or pictorial matter whatsoever.




y ENGLAND’S LEADING
| COMPONENT AND
Nl »EQUIPVIENT CENTRES

To get the best out of your MAGNAVOX DECK, you need a

MARTIN RECORDAKIT. This comprises a special high

quality 6 valve ampiifier and pre-amplitier which comes to

you assembled on it's printed circuit board — in fact every:

thing for mking 2 superb Tape Recorder. You need 1o ox- 5

perience or technical skili 10 bring this abi ALL TYPES HIGH

THE INSTRUCTIONS MANUAL MAKES BUILDING EASY. OF ELECTRONIC

AND SUCCESS (S ASSURED, COMPONENTS FIDELITY
Kit comprises: Deck, Amplifier, Cabinet aod speaker, with & GENERAL
microphone, 7" 1200 . tape, and spare $p00l. TEST A

ASK FOR BROCHURE 6. TODAYS VALUE £60. EQUIPMENT x 5 AUDIO
PRICE 39gns.  p.p. 22/6. NOTHING ELSE TO BUY KITS EQUIPMENT

BUILT UNITS — CATALOGUE
RECORD Pl A f ] COMPREHENSIVE * CLEAR - CONCISE - CATALOGUES

nnNp i
S s SO - "'"""‘" —— ) FLAYER o A Over 300 pages fully detailed and ilustrated with mare than 6,000 stock ttems. Everything for
Deck plays 33, 45, 78, RPM. records. 9 volt T J amateur and professional use. Complete with 5 vouchers. 10/- value, for use with purchases
operated, with mono cartridge BRAND NEW
o lasirated " 3 ORDER AS CATALOGUE A PRICE 7/6. p.p.2/- ——
— B New audio and high fidelity catalogue. 120 pages cantaining ideas and w oT
ULLARD v I ER equipment for every application Special low prices for all leading makes SEND
PRICE 58/6. Portable Transistor Unit-Ideal for Intercoms, Plus 12/6 extra discount voucher AWAY
p.p.3/6. 97 Al JUDEET), ORDER AS CATALOGUE B PRICE 5/- 1/-
Record Players or Guitar Practice. - PRUe L TODAY!
Send for leaflet 9 VoIt trangistors with volume control,
No. 2. qutput
ideal far use wlth STAAR RECORD DECK,
PRICE 45/-. p.p. 2/6.

OTHER ITEMS. Suitable 7 x 4 inch

3 ohm speaker 17/6 p p. 1/6. )

Rexine covered cabinet 12x 9 x 4 12/6 p.p.2/6 o

P.P.9 9volt battery 3/3. Write for leaflet No. 2. Mono or Stereo Audio equipment developed
from Dinsdale Mk (| — each unit or system
will compare favourably with other profes-
sional equipment selling at much higher prices.
COMPLETE SYSTEMS AND MIXERS from

£11.12.6. 10 £38.17.6. (all unis available

separately)

THE FINEST VALUE (N LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS

SEND FOR BROCHURES No. 12/14 and 2t TODAY!
Ali the latest modeis BRAND NEW and guaranteed -

TERRIFIC SAVINGS !

2025 STEREQ
*2025TC D\AMOND 9TAH.C.

New printed circuit design with full power
. Fully tuneable on both mw/lw.
7 Mullard transistors, Fitted 5°
speaker, Room Filling Power. Easy ta build
with terrific results. All local and conti-
nental stations Complete detaited instruc-

tions.
TOTAL CDST £6.19.6. p.p. 4/6.

Ask for Leaflet No 1.

S DIODES RECTIFII

95

GL 75GOLDR{NG DI

GL75P WE HAVE THE MOST COMPREHENSIVE
ALSO INSTOCK ~ THORENS — LENCO — BSR STOCK IN GREAT BRITAIN.
Carriage/insurance 7/6 extra on any m NEW 1969 LIST OF 1000 TYPES
WB4 BASES £3.19.6. PERSPEX CO\/ERS £310.0. SEND FOR FREE COPY TOOAY (LIST 36)
“Special offer base and cover available for these W“‘:";{|V°“ tequiteJonelon ‘0?0- devices we
models at £4.15.0. Carriage 5/-. cenlfuifillyoulorderitromistock
Complete range of Cariridges/Ptinths/Covers For quantity quotations telephone:
SEND FOR § PAGE BROCHURE 16/17 TODAY. 101) 723 0401 Ex. 4. or {01) 402 6823

.19,
119
.19
19,
19
104
.10.
.14,
. 0.
. 7.
. 0.
. 0.1
. 0.
.15.1

cpoobeocoomooe®

VISIT QUR NEW HLFI CENTRE AT 300 EDGWARE ROAD, for sll leading makes of
- 3 AMPLIFIERS, TUNERS, DECIKS, SPEAKERS, MICROPHONE PMENT. ALL WITH
} = EVERY POCKET. DEFE;RZD RIS AVAILABLE | AUBloVeTEws E40- EscoToSLIT

v VAIL

Excellent low priced British designed Stereo Ampliifier for use with A SEND FOR ILLUSTRATED BROCHURE 16/17. TWO DEMONSTRATION RDOMS

Record Decks, Mike, Tuners. ?

16 transistor maing operated. Outaut §45 wens for & 15 ohm

speakers. Black, silver and wood finish, size 1 "

PRICE £13.10.0. p.p. 7/6. (Leatlet on requesl). , = Efectronic Musical Instruments
Complete Stereo System 55
Garrard 2025 stereo, 5-5 Amplitier, Plinth/Cover, Two 10 watt il { y START BUILDING FOR AS LITTLE
speakers with tweeters in polished cabinets. plypned yled o) infhng » wy
" COMPLETE KiTS FOR THE HOME CONSTRUCTDR MODELS £ROM £99 - £350.
Usual price £47.0.0. B
p OUR PRICE £39.10.0. p.p. 20/. ASK FOR BROCHURE.13 STAR FEATURES
‘AL TRANSISTOR PRINTED CIRCUIT DESIGNS.
*BRITISH DESIGN. Y STEP DETA
INSTRUCTIONS. AVES UP TO 50% ON CDMMERCIAL
EQUIVALENT *EVERYTHI!NGSUPPLIED DOWN TO THE
LAST ITEM. *FULL AFTER-SALES SERVICE & ADVICE.
N “CREDIT SALE & H.P. TERMS AVAILABLE
The SINCLAIR IC-10 is the worlds first

manolithic intergrated circuit high fidelity power amulifier We are pleased to offer the choice of FOUR
and Pfe'?";l())llfiﬂ. The C\rcur:( itself hals‘ an output 0.4x%02 British designs from a single manual portable at
1 t tl -5i .
R —— £99 THE MAYFAIR for light or classical music —
i fi tave de-li odel with
1C.10 Integrated Cirauit Amptifier  59/6  OTHER TYPES OF e o e
z30 29/6 INTEGRATED cmcurrs GE. PAZ45" OAK CONSOLE from£285 for the serious musician
Stereo 60 £9.19.6. RCA. CA2014 SL202 Plessey )
25 Power Supply £4.196. RCA CA3018 SL403 Pressey These kits are the result of years of research and
Q16 Loud Speaker 188 ACA CAJOZO /6 SGS UL9IO design and offer the best that is essential to good
212 Amplifier $GS UL900
524 Power unit SmclalrIC 10 SGS. ULot4 organ designs, coupled with excelient value are
Stereo 25 .19.6. GE. PA230" Mutiard TAA263 within the reach of most pockets. No technical skill
Q14 Speaker system 196, GE. PA234* “Dara sheets 3/6 set for these, ~. e
All post paid, delivery from stack GE. PA237* for others see cataiogue. or s required in ith the
aid of the STEP BY STEP illustrated manuals will

produce an instrument that will be a delight to own

and use and will give vears of trouble free enter-
5 ni V]

5 MULLARD TRANSISTORS. 300 ke/s BANDWIDTH.
PRINTED CIRCUIT B FIDELITY REPROBUCTION SEND FOR ILLUSTRATED BROCHURES 9/10/11 TODAY! TNy .
MONO & STEREO. A popular VHF FM Tuner for guality When in LONDON. . CALL IN SEE, HEAR, PLAY FOR o

and reception of mono and stereo. There is no doubt about it YOURSELF. GROSVENOR ELECTRONIC ORGAN
— VHF FM gives the REAL sound. 4 QOrgan Demonstration Room st Floor.

PRACTICAL ELECTRONICS ORGAN - ORGAN COMPONENTS
EEIEJSET:F']_:CTOSI C: DE‘EgEEEEfﬁi;? 8 We are able to supply all items for this series, details on request.

tainment for the whole family.

Built models available from £124.

5 - R | Mail Order Dept., Componertts, Organ Dept. High Fidelity and Equipment Centre
303 EDGWARE ROAD, LONDON W.2. 309 EDGWARE ROAD, LONDON W.2.
\ Telephone: 01-723 1008/9 Telephone: 01-723 6963
" B OPEN MON-SAT Sam-6pm. THURS Sam-1pm




