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THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD

LONDON SW4
01-622 0291/3

_—— s =

STEREOGRAM CABINET £19 | |7in.—£11.10.0 carr. 30
An elegant 8t inet i . .
modarn Vengered Wahagany g | [9in. SLIM-LINE
cloth covered Front Pana
BLACK LEATHERETTE I;IDE PANELS FERGUSON 24 gns'
Dimensions: 52" x 1747 x 12”. Speaker | TWO-YEAR GUARANTEE
positions for Twin 10" x 5” Speakers EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
17"—19"—21"—23"

SPEAKERS 6 /6
"—750.24"—35Q. P. & P. 2/6.
ACOS MICS, 35/- STANDARD

STICK MIC. 2gns. P.&P. 3/6. | WI°F RANCE OF MODELS

ASSORTED CONDENSERS DEMONSTRATIONS DAILY
10/- for 50. P. & P. 7/6.
ASSORTED RESISTORS .
IO/- for 50. P. & P. 4/6 Cloth covered, Size 163" x 141" x8"

Takes any modern autochanger.

ASSORTED CONTROLS P. & P.7/6.

10/- for 25. P. & P.7/6. |S{NSLE FLAYER CABINETS

TRANSISTORS alu;nslsron CASES 19/6.
rotiang marcueo | S B
9/- OCBID—2 OCBI’s. | "Two vEAR GUARANTEED

RECORD PLAYER CABINET
49/6.

P. & P. FREE. , REGUNNED TUBES
FERRITE RODS 3/6 e /Ml a1V o

R TR . 19in: & 21in —99/6. 23° (mot
6", 8” X 3" complete with bonded)— 11976, | Excbanpes

LW/MW COILS. P. &P. FREE. Bowls. Carr, 10/6.

DUKE & CO. (LCNDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List.

PRINTED CIRCUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS trom your SPARES BOX
CONTENTS: (1) 2 Copper Laminate Boards 417 x 217, 1 Board frr Match-
box Radio. (3) | Board for Wristwateh Radio. ete. {4) Resist. (5} Resist Solvent.
(6} Etchant. (7) Cleanser/ Degreaser, {X) 18-page Booklet Printed Circuits for mateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Aka free with each kit. 110) Essential
Design Data, Circuits, Chassis Plans, ete. for 40 TRANSISTORISED PROJECTS.
very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published

for the frst time, including 10 new circuits.
EXPERIMENTER'S
PRINTED CIRCUIT KIT

Po-tage & Pack. 1;6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/

Australia, New  Zealand
South Africa, Canada.

(1) Crystal Set with biased Detector, (2) Crystal Set with voltage-quadrupler
detector, (3) Crystal S8et with Dynamic Lowudspeaker. (4) Crystal Tuner with Awdio
Amplifier. (5) Carrier Power Conversion Receiver. (6) Split-Load Ncutralised Double
Reflex. (7) Matchbox or Photocell Ralio. (8) “TRI-FLEXON"" Triple Reflex with
self-adjusting regeneration (Patent Perding). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminjature Radio Receivers based on the “Triflexon™ circwst. Let us know
if you know of a smaller design published anywhere. (10) Postage Stamp Radio,
Bize only 1-627 x -95* x -2 (11) Wristwatch Radio 1:15% ~ 80" x -33". (12)
Ring Radio 707 x 70~ x -55”. (13) Bacteria-powered Radin. Runs on sugar or
breact. (14) Radio Control Tone Reeeiver. (15) Transistor P/P Amplifier, (1t) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Misile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
25) Signal [njector. (26) Pocket Transeciver (Licence required). (27) Constant
Volume Intercom. (28) Renote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pucket Tripte Reflex Radio. (31) Wristwatch Transmitter| Wire-less
Microphone. (32) Wire-less Door Bell. (33) Ultrasonic Switch/Alarm. (34) Stereo
Preamplitier. (35) Qnahty Sterea Push-Pull Araplitier. (36) light-Beam Telephone
“"Photophone”, (37) Light-Beam Transmitter. (3%) silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill dpeed Controtler.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a 8.4 E. for full details, a brief description and Photographs of all Kits and all
82 Rudin, Klectronic and Photorleciric Projects Assembled.




MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’smost advanced high fidelityamplifier

B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.

The Sinclair 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 Zener 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 1C-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or. mains power supply. However, it is so designed that it
may be used simply in many other applications including car radios,
electronic organs, servo amplifiers (it is d.c. coupled throughout) etc.
The photographic masks required for producing monolithic 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 cover
every 1C-10 with the Sinclair guarantee of reliability.

— | g | — ||
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Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 x 0.2 inches.
Sensitivity 5mV.
Input impedance Adjustable externally up to

2.5 M ohms.

W 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
gpplications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or |.F. amplifier without

any additional transistors. /

POST FREE

SINCLAIR

with
IC.10:
™ manual

SINCLAIR RADIOCNICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223-52731
97
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For four years, the Sinclair 2.12 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 Z2.12, it has more than twice the power, very much
greater gain and a level of distortion 50 times lower. This incredible figure 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 details for these
and many other applications are given in the manual supplied with the Z.30.
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THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

SPECIFICATIONS

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

Output—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.
Loudspeaker impedances—3 to 15 ohms.

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

Size—34>: 24 % § inches.

Built, tested and
guaranteed, with circuits
and instructions manual

89/6

SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE Tel: 0223 62731

Practical Electronics  February 1970




STEREO SIXTY
PRE-AMP & TONE CONTROL UNIT

This attractive and completely new unit is intended for 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 hold 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 1C-10's or any other high perform-
ance amplifiers.

SPECIFICATIONS

@®Input sensitivities—Radio—up to @®Channel matching—within 1dB.
3mV Magnetic Pickup—3mV: correct @®Tone Controls—TREBLE 15 to
to R.ILA.A. curve 1dB; 20 to 25,000 —15dB at 10 KHz: BASS 15 to
Hz. Ceramic Pickup—up to 3mV: —15dB at 100 Hz.

100M3 Ty kM

@Power consumption SmA.

Curves lo show bass and treble cut

Auxiliary—up to 3mV.

@Output—250mV
@®Signal-to-noise ratio—better than

and boost

@Front panel—brushed aluminium
with black knobs and controls.
$Size 8414~ 4 inches.

£9(1 9: 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, 110-240V. £4.19.6
USE THIS COUPON FOR 2.30, STEREO 60 AND P.2Z.5.
Q.16 LOUDSPEAKER AND MICROMATIC ON NEXT PAGE
. ¢ ¢ ¢ ____§p ___§ B ¢ o ;o ___§ __§ |}
To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD.. CAMBRIDGE

Please send
I | NAME I

I p N ADDRESS I

o a I | I
For which | enclose cash/cheque
I money order PE.270 I
. ¢ ¢ ¢ ¢ __§ ¢ ¢ R _ B} _ .}
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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.

SINCLAIR MICROM

Complete kit incl. eorpiece, case,
solder ond instructions in fitted
pock.

Specifications

49/6

Size:
P X1 " x4” (46 % 33 X 13mm).

Weight incl, batteries:

| 0z. (28-35gm) approx. inc. P/Tax
Tuning: .

Medium wave band with bandspread at Ready buit, tested and guoran-

higher frequency end. teed, with earpiece.

Earpiece.

Magnetic type. tnc. P{Tax
Case:

Black plastic with anodized aluminium front
panel, spun aluminium dial.

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS

Mallary Mercury Cell RM675 (2 required)
each 2,

I_‘l‘o: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD,
| CAMBRIDGE
Please send |

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.

ATI

The Q.16 will handle\loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to

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. Whetheryou
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 completely satisfied with your purchase
when you receive it from us, return the goods without
delay and your money will be refunded in full, including

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

|— | — ||

SINCLAIR RADIONICS LIMITED

22 NEWMARKET ROAD
CAMBRIDGE Tel. 0223 52731

Practical Electronics February 1970



TRANSFORMERS
10-0-200-220-240
15-0-15 at 200mA
Shrouded. Flying leads colour
coded 12/6d each
0-200-220-240
0-24 at 0-5 amp-—
48V at 50mA

RELAYS

S.T.C. Miniature Type 24
2p/c/o 8-24V D.C. 10/- each
S.T.C. Miniature Type 25
4/p/c/o 10-19V D.C.  10/- each

SEMI-CONDUCTORS
BF115 Mullard Transistor
4/- each

7/6 each

REDUCED IN PRICE

e 5/- each
OA70 Diodes 1/6 cach
CAPACITORS
1,000pF Mullard. Poly. 6d each
SWITCHES

W.E.C. Ltd. (FE)
74 THE STREET, ASHTEAD, SURREY

BFYS52 Mullard Transistor

7-way Pushbutton Units
2/p/c/o per unit

ALSO IN STOCK
Relay Bases, Knobs, Resistors,
Capacitors, Pots, Plugs, Sockets,
etc., etc.

All components NEW

C.W.0. and add 3/- for P. & P.
Send for free catalogue

7/6 each

I
ey o
< ;;y&; B

e

b=4
i

250 nF
50 uF
10 uF

1000 ;«.F

500 .F

ditions,

SPRAGUE

Sprague low

cost ATB

features all welded connec-
tions, ultra low leakage, and
stable life under severe con-

100 up Prices.

@ 12v 10d
@ 50v 74d
@ 100v 7id
@ 6v 1/4d
@ 15v 11d

More data from:

:rl_l Components Ltd

Dept. B, 5 Lloverock Road, Reading, Berks.

Tel.: Reading 580616-3  Telex 84528

Ministry of Technology approved distributor

Kinver for Components

LINEAR INTEGRATED CIRCUITS FOR
ALL YOUR REQUIREMENTS

Sinclair Type 1C-10 58/8 net.
Plessey SL403A 3W Audio Amplifier 49/8 g
Q.E. Type PA230 Low Level Amplitier 21/- E
G.E. Type PA234 1W Audio Amplifier 23/
G.E. Type PA237 2W Audio Amplifier 34/ A
G.E. Type PA246 5W Audio Amplifier 57/ %
RCA Type CA3000 D.C. Amplitier 54/9 o
RCA Type CA3011 Wide Band Amplitter 20/
RCA Type CA3020 {W Wide Band Awmplitier 32/
RCA Type (A302RA Differential Cascode Aip X
(120MHz) 20 %
RCA Type CA3029 Operational Amplifier 55/2
RCA Type CA3035 Ultra UHigh Gain Amplifier 30
Mullard Type TAA263 A F. Amplifier 15/9
Mullard Type TAA293 General Purpose Amplifier 21/8
Mullard  Type TAA310 Record/Playback Pre-
Amplifier 32/
Mullard Type TAA320 MOS L.I°. Amplifier 13/5
G.E. Type 2N5306 Darlington Pair 11/8
G.E. Type DI3TI Programmable Unijunction
Transistor 10/8

Add 1/- each to the above i.c.s. for data sheets if required.
Data sheets may be purchased separately at 1/8 each, post
free. Issued free with 8L403A and IC-10 (Data not S
available separately for ¥C-10). e

| Watt Amplifier Module type PCM |

This amplitier unit is a printed circuit module incorporating the popular and well triep
PA234 i.c. wmnplifier. The unit is a COMPLETE AUDIO AMPLIFIER and requires
no external components, you simply connect an 18V power supply and a 15 or 16 ohin
speaker or headphone, even the supply smoothing eapacitor anel the output capacitor
are included! The overall dimensions, including capacitors, are 2iin 3in din.
The input for 1W output at 1kHz is typically 300mV into 100kohms. This unit is
available at only 38/- net, complete with descriptive leaflet or 70/~ net per pair.

e ol
\e——

FOR

+ 6 TOOLS

Practical Electronics

PRECISION

. AMAZING MINI-DRILL

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 43 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 |7 tools 130/- p.p.
4/6.

Money Ref. Guarantee.

MERLIN SUPPLY CO.

Dept. PE 2D, Nailsea, Bristol BS19 2LP

February 1970

TRANSISTORS
ACY17 8/8 BC2124L 3/9 0C26 9/- 9/6
ACY18 4/5 BC213L 3/8 0C28 9/ 9/8
ACY19 5/3 BC214L 4/- 0C35 9/ 13/-
ACY20 4/8 BCY70 5/4 0C34 9/- 4/4
ACY21 4/11. 7 10/4 0C71 3/ 5/3
ACY22 2/10 4/6 0CT: 3/9 3/-
ACY 3¢ 18/ 18/- 3 3/9 8/8
ACY 40 3/5 78 3/- 18/8
ACY41 4/4 7 3/9 3/8
ACY 44 8/- 5/~ 3/9 3/3
ASY 26 8/2 4/8 4/9 3/9
8Y27 8/- 5/- §/- 3/4
ARY28 8/2 3/11 3/3 4/-
ASY29 8/-. 27/3 10/9 2/5
BC107 3/3 32/11 3/11 9/
BC108 3/ 17 311 18/9
BC109 3/3 23/ 5/ 5/11
BC182L 3/2 1/9 5/ 4/6
BCI83L 2/5 2/8 8/5 E 3/8
BC184L 3/2 3/8 8/5 10408 14/11
UN2160 Unijunction 14/11
DIODES
AAL19 3/- 1/3 IN82A 8/8 18134 /3
AAY11 2/6 2/ IN87A 4/6 18940 1/-
AAZ15 3/3 4= INO14 2/-
BAY3B 3/9 4/- 1844 18
0A47 2/- 4/- 18131 3/
YEROBOARD INTERNATIONAL
o~ o RECTIFIER HANDBOOKS
. 15 . -
24in < 5in 4/9 42 l{l;{lﬂon(}llfgéfer Engincering 00
ZHing gsiin 4/2 3/5 B HB2 Zeuer Diode Handbook  18/9
Atinggoin 318 58 ¥ HB30 Solar Cell and Photocell
33in < 3%in 4/9 3/11 Handbeok “ 169
S 53 G 10/8 § 171330 SCR Handbook 20/
17in ~ 33in 14/8 andbool /
PHOTOCELLS
PLAIN YEROBOARD 1R C8-120 19/8
(Uncoppered) Mullard Typc ORPI2 /-
(0-15 in Matrix only)
ZENER DIODES
5in 3/8 1]
33in 3~ 1870%0) Heries (400mW 33V to 4/8
24in 7/8
< 3in 8/8 71100-C Series (1W 3-8V to 27V)  7/11
g s 1;;§ CARBON YOLUME
S i CONTROLS
Pin Iusertion Tool (0-1) 9/8
Pin 1nsertion Tool (0:15) 9/68 (POTENT'OMETERS)
Packet of 36 pina (0-1) 3/11 Lincar or log function type are a
Packet of 36 pins (0-15) 3/11 in the following ‘nlucs 5k, 10k
ailable in the followi
EDGE CONNECTORS FOR { Singlc Pots 8/ cach. Ningle Pota with
USE'WITH YEROBOARD DP switch §/3 each. Ganged ypots
8/6 cach. Standard Skeleton pots,
pitch 4/8 lincar, horizontal or vertical mounting,
pitch 6/9 available in  the following values;
in pitch 8/9 100 220, 470, 1k, 22k to 4TM. 1/-
in pitch 8/7 each.

COMPONENTS CATALOGUE 2/-post frec (Inland) P. & P. 1/6 inland.
overseaa at cost (min, 10/-).

Cash with order please, discounts may be deducted as follows: order over £5, 1095,

order over £10, 159%, excluding net iteris. Trade orders—net 30 days. Pleise sen:

N.A.E. with enquiriee, CALLERS WELCOME. Open 9.00 a.n.-1 50 10
P.m-=5.00 p.ra. Weekdays and Saturday Mornings 9.00 ; a

STONE LANE KINVER
STOURBRIDGE WORCS
Telephone KINVER 2099

m&t’dﬁaﬂlﬁ LD
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Complete stereo
system — £29.10.0

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

Type 1 SPECIFICATION:

impedance 10 ohms. It incorporates Goodmans high flux 6" x4~ speaker
and 21 tweeter. Teak finish 12" %63 "x61". 4 guineas each. 7/6d.p. & p.
Type 2 as type 1. Size 174" x 103" x 63”. Incorporating 105" X 63
bass unit and 24 tweeter. 3 ohms impedance 54 guineas plus15/-p. &p.
7/6d.p. &p.

Garrard Changers from.£7.19.6d. p. & p. 7/6d.

Cover anid Teak finish Plinth £4.15.0d. 7/6d.p. & p

@ , . £9.10.0
ll&%i Integrated Transistor Stereo Amplifier plus 7/6d. p. & p.

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

SPECIFICATION:

R.M.S. power output: 3 watts per channel into 10 obms speakers

INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.

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

TONE CONTROL: Trebile lift.and cut. Separate on oft switch. A preser
balance control.

These 5 items can be purchased
togetherfor£29.10--£1.10P.&P.

jlze T/idcoun[

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER

£14.5.0

PlusP. & P.7/6
SPECIFICATION: Output: |0 watts per channel into 3 to
SPECIFICATION:|4 ohms speakers (20 watts monoral). Input: 6-position rotary selector switch
. Sensitivities for 10 watt output | (3 pos. mono and 3 pos. stereo). P.U., Tuner, Tape and Tape Rec. out. Sensi-
) at IKHz into 3 ohms. Tape Head:3mV (at 32 | tivities: All inputs 100mV into 1-8M ohm. Frequency Response: 40Hz-20KHz
i.p.s.) Mag. P.U.:2 mV.Cer.P.U.: 80mV. Tuner: {00mV. | +2dB. Tone Controls: Separate bass and treble controls. Treble 13dB life and
. ~ Aux. 100mV. Tape/Rec. Qutput. Equalisation for each | cut [at ISKHz]. Boss: 15dB lift and 25dB cut [at 60Hz]. Volume Controls:
input is correct to within +2dB (R.LA.A) from 20Hz to 20KHz. | Separate for each channel. A.C. Mains Input: 200-240V, 50-60Hz. Size: 124 x 6in
Tone Control Range: Boss: 13dB at 60Hz.  Treble: +14dB at ISKHz. Total Dis- | x 2}in teak-finished case. Built and tested. P. & P. 7/6.
tortion: (for 10 watt output) < 1:5%. Signal Noise: < —60dB.  A.C. Mains | Viscount Mark Il for use with magnetic pick ups specification as above. Fully
200-250V. Size 124in long. 4fin deep, 23in high. Built and tested. equalised for magnetic pick ups. Suitable for cartridges with minimum outputs
of 4mV/cm/sec. at lke. Input Impedance 47k. 15 gns. plus 7/6 P. & P.

SPECIAL OFFER

Complete stereo systems comprising BALFOUR 4 speed auto player with
stereo head, 2 DUQ speaker systems size 12 x 63 x 5}in. Plinth (less cover)
and the DUETTO stereo amplifier. All above items

£20 piusp. & P20/~

jlle C/addic

Teak finished case

£9

Plus P. & P.7/6

THE RELIANT Mk. 1l
SOLID STATE
GENERAL PURPOSE AMPLIFIER

£6. |6.0 PlusP. & P. 7/6

in teak finished case

SPECIFICATION: Output: 10
. (rm;ts in(ko (ao 3 ohms s;z;ak‘er.
nputs : ) for mike (10mV). Input (2) for w -
gram. radio (250mV) individual bass and treble control. NE COMPLETE H' FI STEREO SYSTEM
Tronsistors: 4 silicon and three germanium.  Mains input: 220/250 £39
volts. Size: 10; x 42 x 2kin. Mike to suit (crystal): 12/6 plus 1/6 P. & P. . . * . . .
8 x Sinspeaker 14/6 plus 3/~ P. & P. Mk. | £5.15.0 plus 7/6 P. & P. Less teak Comprising SP 25 Garrard Mk. Il with diamond stereo cartridge, Viscount ampli-
finished case. fier Mk. I, Two type 2 speakers, Plinth and cover. £39 plus £2P. & P.

THE ELEGANT SEVEN
Mk. Il (350mW Output)

7-transistor fully tunable M.W.-L.W. Super-
het portable. Set of parts. Complete with all
components, including ready etched and drilled
printed circuit board—back printed for fool-

THE DORSET
(600mW Output)

7-transistor fully tunable M. W.-L.W. Super-
het portable with baby alarm facility. Set of parts.
The latest modulated and pre-alignment tech-

vlmizquesB mal;_es this simple to build. Sizes:
K X .,

MAINS POWER PACK KIT: 9/6 extra,
Prlce £5.5.0 Plus P. & P. 7/6.

Circuit 2/6. Free with parts.

proof construction. MAINS POWER PACK
KIT: 9/6 extra.

Price £4.9.6 riusr sr.76

Circuit 2/6. Free with parts.

QUALITY MAINS TRANSFORMER

Input 250¥ OUTPUT (All RMS values) 4 windings of 11-5V connected in series
total 46V at 4-5 amps (conservatively rated). The following combinations may be
used. |.23—0—23V; 2. 46V. Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power supplies, etc.

Price 35/- pPuse.arp.76

Also see opposite page
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EXTRACTOR FAN

AC mains 230/250V. complete with pull switch. Size
6 < 6 < 4in,

Price 27/6 Plus 7/6 P. & P

X 10l 4 10W SOLID-STATE HI-FIi AMP
WITH INTEGRAL PRE-AMP

Specifications: Power Output {into 3 ohms speaker} 10
watts. Sensitivity (for rated output): ImV into 3K ohms (0-33
microamp). Total Distortion at |KHz. at 5 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
usedlg. Supply voitage: 24V d.c. at 8B0mA (6-24V may be
used).

Price 69/6 rusasp.ar.

Control assembly: including resistors
and capacitors.

i. Volume: PRICE 5/-.

2. Treble: PRICE §/-.

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, a most useful feature with portable equip-
ment—other features include pick-up height ad]us(-
ment and stylus pressure adjustment. This truly is a
fine instrument which you can purchase this month
at only £5.19.6 complete with cartridge and ready
to pl

ay.
Only £5 |9 6 Post and insurance 7/6 extra.

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 X10{. P10} S (for stereo) 42/6 plus 4/6 P. & P.

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)
For 6V or |12V positive earth systems. Comprising: special high voltage working

her_me(icallly sealed silicon transistor mounted in finned heat-sink, high output
ignizion coil, ballast resistor and hardware (screws, washers etc.).

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

STEREO PRE-AMPLIFIER

Inputs—& position rotary switch (3 position mono, 3 position stereo). Tuner
150 mV into 680k. Magnetic pick-up fully equalised and suitable for magnetic
cartridges with minimising output of 4mV/cm/sec. Load 47k. Ceramic pick-up

150 mV into 680k. Sensitivities taken for 200mV output. Controls—sepa

volume controls for each channel. Twin ganged bass, 12dB iift and 15dB cut at

60c/s. Twin ganged treble, 10dB lift and I5dB cut at 10ke/s. Voltage requ

23-30v D.C. at 5mA. Size 124" <34" 24", In teak finished case, complete wigh

front panel and knobs. Built and tested.

Price £7.7.0 riuss.-p. ar.

rate

ired

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

An extremely reliable general purpose
valve amplifier. Its rugged construction
yet space 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 channel
are located directly above the corres-
ponding input sockets. SENSITIVIT-
ICEhS AND I&NP‘UT IMPEDANCES,
1 annels | & 2 4mV at 470K. These 2
Prlce £28' Io’o channels (4 inputs) are suitable for
Plus 20/- P. & P. microphone or guitars. Channels 3 &
i 4 300 mV at Im. Suitable for most
high output instruments §gram, tuner, organ etc.). Input sensitivity relative to
10w output. TONE CONTROLS ARE COMMON TO ALL INPUTS.
Bass Boost 1 12dB.at 60 Hz/s. Bass Cut —13dB at 60 Hz/s. Treble Boost
+11dB at 15 KHz/s. Treble Cut —12dB at I5KHz/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 385 watts rms. Nearly 80 watts peak. Total distortion
at -ated output 3:2% at |KHz/s. Total distortion at 20 watts 0-15% at |KHz/s.
Qutput to match into 8 or 15 ohms speaker system., NEGATIVE FEED BACK
20cB at IKHz/s. SIGNAL TO NOISE RATIO 60dB. MAINS VOLTAGES.
Adiustable from 200-250V. A.C. 50-60Hz/s. A protective fuse is located at the
rear of unit. Qutput impedance 3, 8 and |15 ohms.

PYE CAR-RADIO
PUSH BUTTON TUNING HEART

This PRESTOLOCK 5 station Push-Button
Yuner Heart with Manual Over-ride is an ideal
basis for a quality AM car radio. Size 64 x 4
% 2in, Asillustrated but without knobs.

5/- Plus3.p ap

POCKET MULTI-METER

Size 3} X 24 x l{in. Meter size 2§ I§in. Sensitivity
Q.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-

with test prods. battery and full instructions.

Price 42/6 Plus 3/6 P. & P.

D.C. current 0-150mA. Resistance 0-100k 2. Complete

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

1000
1000

GARRARD TAPE MOTORS

Fast forward and fast re-wind motors, as used
by famous manufacturer. Size 3 x 24 x 2%in.
Spindle fin. A.C. Mains 250V.

39/6 per pair rus7sr &P

THREE-IN-ONE HI-FI 10 WATT SPEAKER

A complete Loud Speaker system on one frame, combining three matched ceramic
magnet speakers with a low loss cross over nuwork Peak handling power 10
watts. Impedance IS ohms. Flux density 11,000 gauss. Resonance 40-6Q c/s.
Frequency range 50¢/s.to 20ke/s. Size 134 x 8% X 4% inches. By famous manu-

facturer. .
tist Price 7. Our Price 74/6 Plus 5/- P. & P.

gim&ilapr speaker to the above without tweeters in 3 and 1S ohms 44/6 plus 5/-

ADVANCE CONSTANT
VOLTAGE TRANSFORMER

input 125V (2 can be used in series for 250V).
Price 22/6 rius7sp. &b

Qutput 75V at | amp and 30V at 100MA. Mains

50 watt RMS Base Transistor
Ariplifier. This amplifier is
designed and manufactured
by L.L. using the best quality
components, thus making
it extremely reliable and

almost  indestructible. Size 28' ! o'o AT 2o (3 63 %
(Power supply) 16 x 94 x 64in. (Amplifier) 145 x 9 4in; sensitivity for rated
output V.

40W FLUORESCENT LIGHT KIT

Incorporating GEC Choke size 8f x I} x
2 bi-pin holders.
starter and starter-holder. P. & P. 5/6.

Similar to above: BOW. Fluorescent Light Kn
corporating GEC choke size 11} x I}

P. 6/6.

2 bi-pin holders, start and san(eE‘ holder. |7 6

13in,
6

tin-
in.

B.S.R. TD2 TAPE DECK

This tape deck takes S1in spools complete with two-track heads. Size |
long by 8tin wide.

Price £8.19.6 rrsr av. 7.

3tin

TERMS C.W.O.
All enquiries
\O &-‘\/ COMPO/\/f S.A.E.

Y

-

Qn . Tv@ RADIO & TV COMPONENTS (ACTON) LTD.

2ld High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2
ALL ORDERS BY POST TO OUR ACTON ADDRESS

‘, \V
4 ¢
CTony Lt

Goods not despatched outside U.K.
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QUALITY COMPONENTS AND EQUIPMENT
NEW RANGES FOR THE AMATEUR AND PROFESSIONAL USER

,,,,,,, —— % QUALITY PANEL METERS
.

Face size 42 X 42 i
o S e B e Suppliers of PORTABLE
2004, 32/6; SOO0uLA, 27/6: .
1mA. Sma, iomA, S0mA, 10078 quality GEIGER COUNTERS
5 - eac .20V,
IS v components ronErs e o7
. - 5 -
ImA zws YU meter, 17/6. d Supplied complete with nstructions
65 ace size 86 x 7@mm an nnvmzc;o c;blas .ndl probe  List
ai x un) SOuA, 62/6; 100pA . price UR PRICE. NEW,
saie; doGuh, 4TI oo, el Lok T e ATRES
m H
A meter VA, 426
oA for over
Uist on request with full details. —— 25 years B seane BaTTERiES 15/ PAR
POST 5.
>k TRANSISTOR POWER AMPLIFIERS _—
% 50,000 OHMS PER YOLT AUDIO — DOSIMETER POCKET-TYPE 0-50r 12/6

12 watt 3 ohm 100mV Input 24 volt supply.
Modet MPA 12/3 €4.18 p.p. 3/~
12 watt 12-16 ohm (00mV Input 40 valts
supply, Model MPA 12/15 £5.5 p.p. |3/~
25 wate 816 ohm 180mV Input soreo volt
ply.  Model MPA 25 £7.10 p.p. 4/6
Power Supplies 24-40 volt 90/ p.
50-60 volt  97/6 p.p. 4/
Model PAT. 7 watt Amplifier 3 ohms O/P
TmV Input, operates 12-18 volts B.C.
Price 72/6 p.p. 2/6

MULTIMETER

Recommended quality
inscrument with mie-
ror scale and o

HIGH FIDELITY
Complate range in
stock to suit all
HI-Fl and Public Ad-
dress requirements

NOMBREX
TRANSISTORISED
Test Equipmeant

PRICE Leaflet

u“]m“ o'mkmi o 3K 100 WATT AMPLIFIER-dstails on request.
1OOM (). Meter movement 20uA, Polarity } £ & d No.
revarsing swicch, Complece with bacteries. R Gon n oo %
cads and insteuctions. x X on.
/i 30  Audio Generstor 1910 0 24
e P"“Le?n'-%f 5 aale 3 GRID DIP METER ch:o';\: ENTS B A e 2% 0
All cransistor grid ard 3 CRisdigel, | lougiol 20
dip meter, absorp- supplier of nductsnce 2 0
tion wavemeter ‘and components.
Provides audio output on 4 bands. osc. detector. Fre- EVE
Sine wave 20c/s to 200k¢/s, output quency range RYTHING
> to TV square wave €0c/s to 440ke/s to 2B0Mc/s YOU NEED STEREO HEADPHONES

30ke/s, 7V p-p. Distortion under
2%, Output impedance Ik(2.

Viriable output amplitude control.

in 6 coils. Uses 3

transistors plus Featuring soft Padded Head-

sets, wide frequency response.

ot Ml o I T Riruviable Headvends. Frted
TE21 Price £16.10.0. battery. Jack plugs.
If.':‘e £11.10.0 DHO 2/5 Recommended 20C/S-I1SKCIS .. €1.19.6
¥ DELUXE.SINE-SQUARE WAVE RC AUDIO GENERATOR pp.3/6 SE28 Built in Tweeters and Volume Controls  £9.19.6
KOSS, KOT17 £16.10,0. PRO-4A .. m 0.0

Weinbridge RC Audio oscitlator
festuring four overlapping
scates covering 18¢/s to 200
Kc/s. Output waveforms are
sine, square and complex. Mir-
rared scale with smooth gearad
tuning control. Output 5 volts
RMS or 10 volts P-P. Sinewave

36 - %dB, Distortion une
o 1% 1 1KC/s. Stabinty - 1%.
Accuracy Impedance
under 3Kohms. Variable Altan-
uator. Mains operated. With
Handbook.

SP-IKC 15.0
CALL FOR DEMONSTRATION
Mono Swltched B/16 ohms and 4K ohms, Price £4.4.0
Stereo Headphone Amplifisrs
Inputs for PU/Tuner, Batzery Model Mains Operated
High Qualiey

5K DC STABILISED POWER SUPPLY
Switched DC
Stabilised Qut-
puts UP TO TAMP.
3-6-9 & 12 VOLTS.
Indicator lamp
for each voltage.
Fulty fused
mains operated.
Negligible rippte.

* TIANSISTOI
CHE

Comple!e capa:uy

for checking all

transistors npn and

pnp for slpha, beta

and German. Ablo

£8.19.6
£18.18.0

Eagle HAI0
Shure SA2/E ..

ORC 27A Price £2810 Opp.10

ment. Large 8in full view scaled met
28 range:. D. c voles: 0/11/5/15 5011501
500/1500.
volts: O‘I 0/51
15/50/ 450500/
1500 r.m.s.c
u/u 7) 401|401
400 / 1400 -
MODEL TEé5

£17.10.0 p.p.7/6
HV Probe 50/-
R.F. Probe 41/6

Range 0:2 ohm
to 1000MQ.

¥ 20,000 OHMS PER YOLT
MULTIMETER

Popul:r model but with extra scale
20,000 ohms per volt. 0/5/25/50/
150/500/1500v d.c
110/507 100/ 500
000V ‘a.c.., 0/SOuA,
0/21/250mA. Resis-
ance  0-6k{) and
6M (). Alsa dB scales
or capacitance.

Model 2006 .. .. T77/6 pp2/-
{Leather case, Price 15/~ pp.2/-}

5K PORTABLE OSCILLOSCOPE

Features Jin clear view tube, easy

to use controls and gaod rability.
mp Sensitivity. 1V p-o/CH

B:ndw-d(h 15 cps—1 5

imp. 2 meg (). 20 PF. Time base.
5 ranges 10 ¢ps—300 KHz. Syn-
chronization, Internal [ external.
Wuminated scale. 140 X 215 x
330 MM. Weighe 15 {lbs. 220/240V.
A.C. Supplied brand new with
handbook.

TO3 Price £35 p.p. 10/—

% FIELD STRENGTH METER
5 -Ranges 1—250 mc/s. Fitted 200pA
meter. Earphone output. Calibrated

tuning scales. R
FL30HA Price 72/6 pp.2/-
Also non-calibrated type peaking F/$

meter. Fsi Price 45/- pp.2/6

% TRANSISTORISED
INTERCOMMS

Beliphone £4.10.0

2.station, £3.10.0; 3J.seation, £5.15.0;
4-station, £6.12.6 (2-station uses no
wires) mains operated, £11.19.6.

Telephone amplifier, 59/6. p & p. /6

% SIGNAL INJECTOR

New model for WG

checking all audio
and RF up to VHF. Simple to use.

Battery operated. Output approx.
Ik:ls, | 4V pp. Harmonics up to VHF,
SE Price 35/~ p.p. 1/6

*MATCHING SIGNAL TRACER

SE500 Price 27/6 p.p. 176

™M-2, Price
ts lv 6, p.p. 3/6.

EXPERIMENTER'S
MODULE

ed with a firing circuit, incorpor-
ates & single cald cathode
alectronic refay, capacitors and
resistors dasigned to fall ‘1o
safety if wxternal wiring is open
or short circuited. Encapsulated
in 3 rasin which fully nsulates
The unit electrically and provides
a high degree of mechanical and
thetmal shockproofing Original
price’f 74. QUR PRICE, 8
NEW £Bench. withd.

Yation 1%. diodes  complete The Ostector Unit tansists GRAVINER FIRE
J-VACUUM TUBE VOLTMETER Reguiation 1%. J (Gp™ teads  and e e B AN ERE S
Features low price for such an instru- Price £8 15 0 ' 29 tructions. 9314 photo-electrc cell combin-

RAND SIZE4x3x2}in
Uimited quantiny sva able

Terrific offer of brand
new STC time delay
electronic units.
Adjustable 3-15 recs.

9-12Y operated.
Supplied complete
with suggested wuses

circuits. STC Modula
Price 15/,

IVOLT 100m A
STABILISED
SUPPLY

Size 3 x 2 x 14"
Fused rasdy 10 use.

UK. made Tranuistoried.

PRICE 45/-. p.p. 2/6.

¥ SWR ALIGNMENT

METER
ideal for all transmitter
alignment.  Built-in  field

strangth meter 100uA. Com-
. Ready to use. SWR

1:4 to 1:3.
w Price 69/6
p.p. 2/6

WELLER SOLDER"‘G
1RONS
8200 Gun & Iron.

ANTEX lron Kit

Transistors

Huge quantities
instock forIndus-
trial users
Write for indus-
triat Price List.
Includes all Types
of Semicon-

ductor Device.

*MULTIMETER

urn of a

v a

0/50uA.  0/10/250uA d.c.
Ollollookﬂllhﬂ resistance. dB
and capacitance scales. Size Sin. X
34in x liin. Robust and easy to
use. Complece Jeads, bat-
teries and instruct
THL 33A 81/6 p.p- 2/6
Leather case Price 21/6

you know we stock 1,000

CATALOGUES— TWO NEW EDITIONS NOW AVAILABLE SEE BACK COVER FOR DETAILS Tral’\SlStOrS and Devices?

k for Latest FREE List {No.36)
—
HENRY’S RADIO LTD.
303 & 309 Edgware Rd, London W2
—

S e

'303° Components/Equipment/Organ Parts also

MAIL ORDER DEPT. 01-723-1008/9 G QALY BLIDELE te) 28

SHOP HOURS 9 8.m —! THURSDAY 1 p.m.

'309' Test Gear/High Fidelity etc. 01-723 6963 OPEN ALL oAv SATURDAY.
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Brand New Fully 'Gugranteed

TRANSISTORS & DEVICES

1N4001 2/- | 2N3711 3/8
3 3730

5‘ -
1N4002 10/ 5/-
1IN4003 12/8 4/8
1N4004 8/ 3/
1N4005 19/8 42 18/8
1N4006 17/8 8/ l!T\'/‘) 100R
1N4007 §/6 9/8 35/

1N4009 1/8 2N40!pl 4

8/6 pryss 12/
IN148  1/9|2N4286 3 g

9/~ BTYS8 15/~

1N4786 O

2G210 22/8 BUyiL 18/8

26501 15 nyi0 s

2302 /8 B\le“} 4@

3 BY114 5

s g;g BYI26 5

2G306 ’

2GI08 g/ BYX

26309 }

2G339A a/g BYZIO 10/-

2G371 g BYZIL 9

2G374 98 LV7 5

20381 6/- 'Z1 !

2(382 olg BYZID 20/

203784 /e Byzie  ies

20383 20/ BZYSBCHV3H

56308 1o/ A Ahn e

2G305 a0 bvescivi O 48

23450 18 wavsecsve | OAZS 018

A : 4/~ 0AZ2

Prbr e oo ¢ BAY31 2 pzysscsvl  0AZ242 478
BOIVEEN: 4| 0aZ21 418
BglOQ 3; BZYBBCBVS 04/‘_’45 :vg
}?gi{ﬂ g;" BZYB8CTV3 ::g
BCIIR 718
BCI34  7/8 BZYBSUSY _)4 ;/g
BC135  8/-
BC136 7/. BZY88COV | gélz'f‘J’ 1;[‘?
BC137 8/~ 4 y e

BC138 8/ BZysssve 4/ OCIY

: f ZY886V2 4/ 0C20 19/8 = 14 Id
P Trainfortomorrow’swor
BCY33 5/— BZY94C12 4/

BCY34 8/ BZY94C1s 4/~ 0C20 78 - . T
Al in Radio and Television

BCY40 10/ gmesijos 5. QC2¢  12/8

BOYs: 3D LBSUI0 B ovsgs 138 -
4 [~ CRSV20 78| gcy) 5

BCY70 4/~ CRS1/30 8/~ ; e g g

BCZ11 7/8 CRS1/35 88 ggjs’ g): a em " e 0 e e

BC147 3/9 CRS1/40  9/8 ooyl Y

Bolte  4° s & oosim g f EI t =

LIS 8 owma me 080y 38 0 ectronics.
LH CRS3/30  8/8 | gy HH

BF194  8/8 cps3is0 10/- i

BE195 3/~ CRy100/10 OCO/E
TS, s 0000 18- The next full time 16 month College Diploma
Crsgjozs Al 9C8 13
"Tm’”o"fb ooz oc 3 Course whichgivesathorough fundamental
~ | CR825/025 P R P 2
BDIISENIE/ Lol 83:;’ :f training for radio and television engineers,
2 /8| D00 /
N BEN3000 5/- DDos8 8- 9C€T4 8/ r. 15th April.
32}:?% bErs g,_ D058 132 88%3 5 starts or 15 p
2 BF154 /- 296 A ! i H i i
2N2147 BF158 8- Do 359 gg:; g" The Course includes theoretical and practical
IN2207 e M 2 b / R i i n Colour Television receivers and is
instruction o
; 7 - FST1/1 /- 7 / . . . R
3§éé§? ﬁi}gé '?"5 FST2/0 g’“ 83511) 2 recognised by the Radio Trades Examination
b P /8 FRT2/1 = ! . fen .
2N2784 BFI181  7/8 psnfo 3/~ OC8IM 5/ Board for the Radio and Television Servicing
o290 Bixes 5. ranal 8- e oy Certificate examinations. College Diplomas are
INsase HE[lFes oy, s & awarded to successful students.
IN3083 Qe o o The way to get ahead in this fast growing industry
INa0s MPF103 3% O%ias }8{ —an industry that gives you many far-reaching
2No138 e Eios eNOGlst s opportunities—is to enrol now with the world
D oro o S | OCLITE famous Pembridge College. Minimum entrance
N3232 ; I ¢ . .
S0 e requirements: ‘O° Level, Senior Cambridge or
: 7 ;
047 2/- 0C200 5/~ i i hematics and English.
o 2. 0cw1 o equivalent in Mat o]
071 2/~ 0C202  12/8
Oni S oo s ———= —=—h=—=
AT4 ] 2 i
o RS aE To: The Pembridge College of Electronics
oaee  do o B (Dept. PE.2 ), 34a Hereford Rd., London, W.2
0490 2/~ ORP12  9/8 . . . .
2N3794  2/6 AF117  5/- 0481 1/6 ORP60 8 Please send, without obligation, details of the

Full-time Course in Radio and Television.

Send for Free Copy of 1970 INTEGRATED CIRCUITS
Transistor List (36) Today! Bri010  29/8

22/8 TAD10O 45

B e PA230

DISCOURTS: 10° on 6 . CA3011 20/ P 20 Taso63 15 | | o NANE o
16%, on 12-- any one type. CA3018 22,8 3%/8 r403 49/8 NAM E

QUANTITY PRICES: 100  CA3020 29/8 D \4"4 59/8 T

Phone: 01-723 0401. Ex. 3. | CA3028A 23/8 PA436  79/8 UL400 10

Post/Packing, please add 2/8 on  CA3036  18/6 PA2i6 52/6 ULYIO 10/- ADDRESS . ... SR~ 850000000
your order. 1Cl10 59/ MCI1304 55/- | ULO14 12/8

303 EDGWARE ROAD
LONDON, W.2
{01) 723 1008/9

OPEN MON-SAT 9am-6pm THURS Sam-Ipm I g =5 EEEES L]
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LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (As inset.)
Housed in strong
plastic case. Flash-
ing rate between
60-120 per minute.
12 volt DC opera-
Maximun load 6 amps. Size 2 11/167
Supplied brand new at a fraction
8/8 each. P. & P. 2/6.

tion.
dia. . 47,
of original cost.
(3for 17/8. . & P. 4/8)

R209 MK 11 COMMUNICATION RECEIVER
11 valve high grade communicatioh receiver
suitable for tropical use. 120 Mc/s on 4
bamds. AM/CW{I'M operation. Incorpor-
ates precision vernier driver, BFO. Aerial
trimmer, inter-
nal speaker and
12V de. in-

ternal power
supply. Sup-
plied in excel-
lent condition,

fully tested and
checked.

£ I 5 Carr. 20/-.
TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur-
gose D/B oscilloscope.
B

.2 ¢/s-T50 Kkcfs.
Bandwidth 55 Mc/s,
Mengitivity 33 mV/CM.

Operating v olt.lge O/l 10/
"00/"50 V.

UNR-30 4-BAND COMMUNICATION
RECEIVER

Covering 560 Kc/s-30 Me/s. Incorporates BFO. Built-in
speaker and phone jack. Metal cabinet. Operation 220/
240V, a.c. Supplied brand new, guaranteed with
instructions. Carr. 7/6 | 3 gns

TRIO JR-310 NEW AMATEUR BAND
:%B{)oleTBE RECEIVER. In stock.

LAFAYETTE SOLID STATE HA60 RECEIVER

5 BAND AM/CW/SSB AMATEUR AND SHORT
WAVE 150 ke/s-400 ke/s and 550 ke/s-30 Mec/s
FET front end ® 2 mechanical filters ® Huge
dial @ Product detector ® Varisble BFO @ Noise
limiter @ S meter ® 24in Bandspread @ 230V
a.c./12V d.c. neg. earth operation ® RF gain
control. Bize 15in < 8%in ¥ 8lin, Weight 18lb.
EXCEPTIONAL VALUE. £45. Carr, 10/-. 8.A.E.
for tull details,

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE
4 bund receiver covering 550Kcfs to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and 80 metres., 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. 83B-CW @ ANL
. Variable BFO @ $ meter @ Sep. bandspread
1 @ 1F 445Kc/s @ Audio output 1.5W. @
\nrklble RF and AF gain controls. 115/250V
~ A.C.Mains. Beautifully designed. Slze:7 < 13 »
With instruction manual and service data. £42 Carriage paid.
Normally £5,198.8.

10in,
TRIO COMMUNICATION TYPE HEADPHONES
OUR PRICE £3.15.0 if purchased with above receiver.

TRIO T8 510 AMATEUR TBAISCEIXER

with speaker and mains P.8.U.

TRIO JR-500SE 10-80 Meire
AMATEUR RECEIVER £60.10.0

in excellent “orl\mg con-
dition. £22,10.0 or com-
plete with all accessories,
probe, leads, lid, etc.
£25, Carringe 30/-.

MARCON! CT44/
TF956 AF
ABSORPTION
WATTMETER

1 pj/watt to 6 watts,
£20, Carr. 20/-.

Paralux  type
230230V a.c.
versible. 30

401!) m

Com[)lett;
i

LAFAYETTE HA.800 SOLID STATE
AMATEUR COMMUNICATION RECEIVER
SIX BANDS 3.5-4, 7-7.3, 14-14.35, 21-45,
28-29. 7, 50-54 Mc/s.

AT 8004341401090 0444,

Dual conversion on all bands. 2 :. 445 Ke/s
mechanical filters.  I'roduct detector. Variable
B.F.0. 100 Kc/s crystal calibrator, ‘8’ meter.

Huge slide rule dial. Operation 230v AC or 12¢
DC. Size 15” x 91 x8}". Complete with instruc-
tion manual. £57.10.0. Carr. paid.

(100 Ke/s Crystal 39/ extra)

RCA COMMUNICATION

RECEIVER AR88D

Latest rclease by ministry BRAND NEW in
original cases. 110-250V a.c. operation, Fre-
quency in 6 Bands. 535Kc/s-32Mc/s continuous.
Output impedance 2:5-600 chms, Incorporating
crystal filter, noise limiter, variable BF0Q, variable
selectivity, cte.  Price £87 10.0. Carr. £2.

I
il i

2 im .i.;;:.",fivA %

s
e 'y
il
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Excellent condition. 99/6 10/—:

CLASS D WAVEMETERS

A crystal controlled hetero-

(;lrr.

d)mc. frequency neter
covering 1-7-8 Mc/s.
Operation  on 6V d.c.

amateur  use.

Ideal for
Availuble in good used con-
Adition, £5.19,8. Carr. 7/6,
or brand new with acces-
sories. £7,18,8. Carr. 7/6.

CLASS D WAVEMETERS No. 2

Crystal controlled. 1-2-19 Mec/s. Mains
or 12V d.c. operation. Complete with
calibration  charts. Excellent condition.

£12.10.0, Carr. 30/-.

T0-2 PORTABLE
0SCILLOSCOPE

A general purpose low
cost economy oacillo-
scope for everyday use.
Y amp. Bandwidth
¢ CP8-1 MHZ. Input
imp. 2 megQ 25 P.F,
Hluminated scale. 2in.
tube. 115 .- 180 x
230mm, Weight 8lb.
220/240 V a.c. Supplied
brand new with hand-
book. £22.10,0, Carr. 10/-,

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

A new portable
bridge offering ex-
cellent range and
accuracy at  low
cost. Ranges: R.
10-11-1 negn
il%

+
Ranges +2%. TURNS RATIO 1: 1/1000—
1:11100. 6 Ranges &+ 1%. Bridge voltage at
1,000 cps. Operated (rom 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Bize 7} x5x2in. 220, P. & P. 5/-.
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LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
132-174 Mc/s. Fully tuneable or crystal controlled
(not supplied) for fixed frequency operation. In-
corporates 4 INTEGRATED C1RCUITS. Built
in speaker and illuminated dial. Squelch and vol-
unie controls. Tape recorder output. 7560 aeriul
input. lieadphone jack. Operation 230V. A.C./
12V. D.C. Neg.earth. £37.10.0, Carr. 10/-.

TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER
A new model from Teleton. 31 solid state
devices. 4+ 4 watt output. Inputs for
ceramic/erystal cartridge. Frequency range
AM 540-1600 KHz FM 88-108 MHz.  Auto-
matic FM stereo reception. Stereo indicator.
Controls: Tuning, function selector,- Tone
wnd R & L volume controls. AFC switch.
Stereo headphone socket, Size: 1337 x3}~
- 91" approx. Price £34, Carr. 7/6.

\ CLEAR PLASTIC PANEL METERS
First grade qu'\ht) Moving Coii panel meters.

Type MR 38P. 1%'/,,in square fronts.
| 500-0-500u A 27/6 50mA 27/8

ImA ..., 27/ .
1-0-IinA 2
2mA |
5mA .
10mA .
750mA
1anp.
2 amp .
5 amp.
20mA .

8 meter TmA. 82/-

100V. D.C.., VU meter....42/-

.27/8
8end a.a.e. for leaﬂet.

High quality ceramic construction. Windings embedded in vitreous
enamel, Heavy duty brush wiper. Continuous rating. Wide range
ex-stock Single hole fixing, lin. dia. shafts. Buik quantities available.

25 WATT. 10/25/50/100/250/500{1,000/1,500/2,500 or 5,000 ohms, 14/6 P. & P. 1/6.
50 WATT. 10/25/50/100/260/500/1,000/2,500 or 5,000 ohms, 21/-. & P. 1/6.
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2, 500 ohms, 27/8. P ‘& P. 1/8.

Practical Electronics

Small portable crystal
controlled wavemeter.
Size 7* X 7}" x 4". Fre-
quency range 500 Kc/s.
10 Mc/s (up to 30 Mc/e
| on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C,
0.3A. Excellent con-
dition. 89/8. Carr. 7/6.

CRYSTAL CALIBRATORS No. 10

AVO 48A.

Perfect order with set of shunts
and resistances. P.7/6.

£12.100. P. &

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 ranges:
01 /003 /-1/(-3/1
3/10/30/100/300V

4c/fs,-1-2Mc/s.
Decibels —40 to +50dB.
Supplied brand new
complete with leads and

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

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0:20 Kcfs on 2 ranges. Output
5000 or bkQ. Operation 200/260V. A.C.
Supplied in perfect order. £12.10.0. Carr.
1

TE-65_ VALVE VOLTMETER

High quality- instrument
with 28 ranges. D.c. volta
1-5-1,500V.  A.c. volts
1-5-1,600V, Resistance
up to 1,000 megohms.
220/240V a.c. operation.
Comiplete with probe and

instructions.  £17.10.0.
P. & P, 6/-. Additional
Probes available: R.F.
35/-. H.V.42/8,
COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES
D.c. coupled. Band width lkc/s. Perfect
order. £25, Carr. 30/-.

AM/FM SIGNAL GENERATORS

— e < Oscillator Test No,
S oo, Qeclil high quality
precislon instru-
ment made for the
ministry by Airmec.

Frequency cover-
age 20-80Mc/s. AM
C.W./FM. Incor-

xmr‘\tes precision dial, level meter, precision
attenuator 1uV-100mV. Operation {rom

12V de. or 0/110/200/250V a.c. Size
12 <8! :9in. Hupplied in brand new
con-lition complete with all connectors

fully tested. 245, Carr.20/-.

PLESSEY SL 403A
3 watt Integrated Amplifier Circuit
49/8 POST PAID

EDDYSTONE VHF 'RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent conditlon. £150.

TE-I(]!%' Tr&ullwrlud
ﬁl‘ Signal Generator. 5 ranges
| 400 kHz-30 mHz. An
inexpensive instruinent
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
53 x63x3l§. Complete
with Instructlons and
leads. $7.19.8. P.&P. 4/-.

FIELD TELEPHONES TYPE L
Generator ringing, metal cases. Operates
from two 1-5v. batteries (not supplied).
Excellent condition. £24.10,0 per pair,
Carr. 10/-,

SOLARTRON CD. 7]]82 0SGILLOSCOPES

Double beam. D.C. to 9 Mc/s. Perfect
order. 285, Carr. 50/-.

AUTO TRANSFORMERS

0/115/230v. Step up or step down. Fully
shrouded.
150 W. 22.2.8, P&P 3/6
300 W. 22,196, P. & P, 4/6
500 W. 541‘,1’.&1’.0[6
1,000 W. 26.1 P. & P.7/6
1,500 W, £7.19.6, P. & P. 8/6
7,500 W. £15.10.0, P. & P. 20/

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

Also see oppos. page
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ARF-100 COMBINED AF-RF

SIGNAL GENERATOR
AF, SINE WAVE
20-200,000  ¢fs.
8quare wave 20-
30,000 c¢/s. OQ/P.
HIGH IMP. 21V,
P/P600Q 3-8 V. P/P.
TF 100 ke/s-300
. ¢ Mc/s. Variable R.F.
attenuation int/ext. modulation. Incorpor-
ates dual purpose meter to monitor AF out-
put and % mod. on R.F 220/240 V a.c.
£30.0.0. Carr. 7/6.

TE-200 RF SIGNAL GENERATOR

Accurate wile range
signal generator covera
ing 120ke/s to 500Mc/s
on 6 bands. Directly
calibrated.  Variable
RF attenuator, audio
output. Xtal socket
for calibration. 220/
240V a.c. Size 140>
215 x 170mm.  Brand
new with instructions.
215 Carr. 7/6.

TY?5 AUDIO SIGNAL
GENERATOR

Kine Wave 200/s to
200ke/s.  Squure Wave
20c/8 to 30kc/s. High
amd low impedance
output. Qutput variable
up to 6 volts. 220/240
volts a.c.  Bize 210 x
150 ~ 120mm.  Brand
new with instructions.
£18 Carr. 7/6.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£20. Carr.156/-.

Lalgst
Glalo

SEND NOW-

GARRARD

The latest edition giving fuil
details of a comprehensive
range of Hi FI EQUIPMENT,
COMPONENTS, TEST EQUIP.
MENT and COMMUNICATIONS
EQUIPMENT... .. Nearly 200
pages. fully illus-
trated and detail-
ing thousands of
items—many at
bargain prices.
FREE DISCOUNT
COUPONS
VALUE 10f-,

ONLY 7/6 P& Py

FULL CURRENT RANGE OFFERED, BRAND NEW AND GUARANTEED AT FANTASTIC

SAVINGS

*1025 Mono  £6.19.6
*1025 Stereo 8.19.6
*2025 Stereo  £7.19.8
8.17.6
9.19.6

*2025T/C
Mono/Steren  £8.
*3000 Stereo £

Carriage/insurance 7/6 extra any model.
Bases £3.19.8. Perspex covers £3.10,0.

madels at £4.15.0.

Carr.

£28.10.0
WB4

*Zpecial offer base and cover available for these
6/-. Full range of Garrard accessories available.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

* TRANSISTORISED FM TUNER %
TRANSISTOR

ONLY 6 «<4x2}n.
=3 LF. atages.
Double tuned dis-
o criminator. Ample
ocutput to teed most
amplifiers. Oper-
Coverage 88-108 Me/a.
Fantastic value
for money. £6,7.8. P. & P.2/6.
Stereo muitiplex adaptora 89/8.

ates on 9V battery.
Ready built ready for use.

TRANSISTORISED
TWO-WAY TELEPHONE
INTERCOM

Operative over amazingly
long distances. Separate call,
and press to talk buttons, !

U.wire connection. 1000°s of |
applications. Beautifully fin-
ished in ebony. Supplied

complete with batteries and
wall brackets.
£26.9.8, P & P. 3/6.

SINCLAIR EQUIPMENT
Z30 20 watt amplifier, 89/6
PZ5 Power Supply Unit 99/8

PZ6 Power Supply Unit
£7.19.8 Stereo 80 Preamp.,
£9.19.8 Q16 Speakers,
£8.19.8 Micromatic
Radio Kit, 49/6. Built 59/8

NOW IN STOCK IC/10 59/6
ALL POST PALD
SPECIAL OFFER
Two Z30 Amps., PZ5 Powcr Supply, Stereo
80 Preamplifier, £22,

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

19 transistors, 8 diodes, IHF music power, 30W
at 8. Response 30-20,000 4- 2dB at 1V Dis-
tortion 1%, or legs. Inputs 3mV and 250mV.

mid NEW SINCLAIR 2000 SYSTEM

00

Output 3-160Q.

Separate L and R volume con-

35 watt Intcgrated Amplifier £29. Carr. 5/-.

megohms. trola. Treble and hass control. Steren phone jack. | Self poweredd F.M. Tuner. £25. Carr. b/-.
3’180“5 lt"\l’(“ Brushed alumininm, gohi anodised extrwled front

ance, urns [mn(‘l with cotmplementary nietal case. Size 104 < PEAK SOUND -PRODUCTS

ratio, ingula- 3 9/16 7 13/16in.  Operation 115/230V. A.C o " N

tlon 500/250V 298 (Jdane T :t:]clkl.l(mge of Amplifiers, Kits, Speakers in

Bnnd New 2£17.10.0.
Carr. 7/6.

ADVANCE TEST EQUIPMENT

Brand new and boxed in original sesled cartons.
MET.

ECHO HS-606 STEREOQ
HEADPHONES

Wanderfully eom-

VM.78 VALVE VOLT . measure- fortable.  Light-
ments in excess of IOOMc/l and d.c. . weight adjustable
measurements up to 100V with TE-51. NEW 20,0000/ TE-800 20,000 \unl headband.
accuracy of - 29% d.c. range 300 MV VOLT MULTIMETER with VOLT GIANT G6ft.  cable and
to 1kV a.c. range 300MV to 300V overload  protection  and MULTIMETER stereo fack plug.
RMS. Resistance 0-02-500M Q. niirror  gcale.  0/6/60/120/ Sin. full view meter. 2 25-17,000 cps. 8
Price £72. 1,200V a.c. 0/3/30/60/300/ ealwur seale, overload ohtm  imp. 67/8

VM.78 UHF MILLIVOLT METER. Tran- 600/3,000V d.c. 0-60uA/12 protection.  0/2:b/10/ | IR L
sistorised, A.c. nng; ]A)h‘!]% aX /300"‘9'\2/‘8"0- 0/60K /6 meg. 250/1,000/5_0/00\'/ :\(.)n-/.

D €. cumsnt range 0-01u/. M. ohni. . P. & P8, 07257125110/ 5
e 1 ohm-10 | 250 /1,000 f 5,000V HOSIDEN DHO4S 2- Wé\AY STTESREO
Price !125 doe. 0/ 50uA /110

HIB  AUDIO SIGNAL GENERATOR. ( MODEL  AS-100D. 100/ 500mA 104 rachighoiphonejgcon
15c/s-50ke/s. sine or square wave. | 100K /VOLT. 5i d.e. 20K / 200K [ 20 taing  a  Ziin ‘_"'001"
Price £30. mirror scale.  Bui MQ. 215, P & P 5/ and g '.\'\'e.eter.

1B 1Aumo smn#. GENERATOR in_ meter protection. ll:l\{-elltm“?rloh n:!‘l; l;ll:;l

5c/g-50ke/s ice £ 0/3/12/760/[ 120 ) e - b

TT1§ TRANSISTOR TESTER £37.10.0. 300 ; 600 / 1,200V MODEL- T—E/ we /5 oo/O'k5of< 25-18,000¢/s. with

Carriage 10/- per jtem. d.e. 0/6/.!0/120/300/ 25/80/250/5 cable and stereo plug.
800V a.c. 0/10uA/ '1' 10 / 50 /100 | 500 / £5.19.8. P. & P. /8.

MODEL ZQM TRANSISTOR CHECEER | 5/60/300M /12 A yooiv. Lo e

It has the fullest capacity for 0/2K | '20'01\ / 2‘(", mA.f250mA. de. 0/6K/G

checking on A, B and Ico. 200M ) 90 to megohne. - 20 to 2B, RECORDING HEADS

Equally adaptable for $17dB. 212.10.0 10-0, 100 mfd. t 0 € 100-0-1 | COSMOCORD J-track  hends. High

checking  diodes, etc. P. & P. 36 : mfl. 69/6. P. & P. 246, imp. record/playback 85/-.  Low imp.

Spee.: A: 0-7-0-9967. : e erase 20/-. MARRIOTT j-track heads.

B: 5-200. TIco: 0-50 MODEL TE 80. 20,000 High imp. record/playback 85/-. Low imp.

microainps  0-5 xlnA. MODEL TE-80 50,000 .P.V. * erase 20/-. Post cxtra.

T, o 1 Sl IR SEALE | 8L v,

LTl OV, a.c. 0/5/25/50/

complete “with instruc- OF513/801 500 /600112000 | 330 1 500 1.0M de R AL O ANy T ORI DD Ve

tions, battery and lead. £5.19.6. P. & P. /6. d.e. 0/6/30/120/300/1.200V 030\, 5/50/500m A/ gl‘l‘Y fOWITCH. Brand New Condition 218,

TEILL. (Ilécl. o}olshlgl/(sgl?(])o&l;\r“nléc. O/GKIGO/)\/GOOI\/G Meg. o B

k(2 /16 6/16M Q. 7.8.T. & P. 3.

PESisTANCE 220 to 46308, £7.10.0, AMERICAN TAPE

ATTENUATOR P.& P23 MODEL TEI12. 20,000 | First grade quality American tapes. Brand

Variable  range 0.P.V. 0/0-6/30/120{600/ l;e\\' L;iaci)‘u]?t outqltmntities.

¢-111dB.  Con- . 1,200 / 3,000 / 6,000V d.e. | 3i 25ft. L.P. acctate. .

nections. Cn- HOP?L TE"?,‘ 30:000, ]/5/30/’120/500//] 200V a.c. | 3iin. 60Cit. T.I. mylar .

halanced T and Bridge T. Ilmpedance O-1-\0/8/15:60/300 0/ 60pA [ 6/ 60 [ G0oM.A, [ Bin. 600(t. st plastlc .

600Q range (0- WE T10) + (B 10) 600/1,200V. d.c. 076/ 076K ] 600K / Gmeg /60, | Bin. 900ft. L.P. acetate.

<+ 10 + 20 -+ 30 + 40dB. Frequeney: | 30/120/600/ 1'200", Megohm 50PF. 2 MFD | 9in. 1.200ft. D.P. mylar

d.c. to 200kHz (—."mu) Accuracy: | :¢ 0/30uA [ 3/30 25.19.6. P.& D. 3/6. 5iin. 1,200ft. L.I. acetate . 12/e

0:05dB.  +indication dB x 0-01.  Masxi- 300mA. OIISK/L60K o ' 5jin. 1,200ft. L.P. mylar .. }zgf_a

mum input less than 4W (50V). Built in . HIEROnDY 5lin. 1,8001t. D.P. mylar .

6000 load resistance with internalfexternal 25.10.0. P. & P. 3/-. ?7AFA}¥IEI'II“:E B 2,400ft. L.I". mylar .. 39/8

awitch. DBrand new £27.10.0, P. & P. 5/-. 50,000 ;) Ig,‘ sl "OOft stel. acetate. 12/8

1,8001t. L.P. acetate 15/-
SOLARTRON MONITOR OSCILLOSCOPE MODEL  PT-34. Maltimeter.  D.c. 800ft. L.P. mylar 20/-
TYPE 101 1.000 O.P.V.0/10/ Volts 125V-1,000V *400t. D.P. mylar i 25/

An  extremely high quality oscilloscope 50 / 250 { 500 / Ac. Volts T-5V- '600£t. T. P, myla 45/

with time base of 10ufsec to Z0mjscc. 1,000V a.e. and 1,000V D.c. Current Posmgc 2=, Over £3 pos

Internal Y amplifler. Separate mains d.c (:/1/103//?38 ?)5}:1:\-1((), 1A:n|‘)[. a .

power supply 200/250V. Supplied in ex- mA  dd.c. ms. 015 Meg

cellent condition with cables, probe, ete., as K39/6. 7. & P. | dB.—20 to +81B. MAXELL TAPE CASSETTES

#eceived from Ministry. £8.19.8, Carr. 30/-.

147, Church
Tel: 01-262 0562
(Trade supplied)

Overload Protection.

£12.10.0. Carr. 3/6.

&C0.():::\010) LTD

C60. 10/3; C90. 14/3; C120. 19/8. Post extra.

3, LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34,LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155

311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387
OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD V2 DAY THURSDAY)
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Above Left

G.2. L.F. Signal Generator £26
Frequency range 10 Hz—100 kHz
Sine and Square Wave. Step
Attenuator

Total scale length approx. 40”
Above Right

M1 Voltmeter £26

15 A.C. ranges 1mV to 500v

3 D.C. ranges 0 to 400v

Range increased by using

A1 Amplifier which is powered by
its own batteries

Linstead Electronics
Roslyn Works, Roslyn Road, London, N.15
Telephone 01-802 5144

These

You...

Unless, of course, you are in science education.

signal generators and voltmeters can benefit.

.

Instruments |

leaflets available on request.

These
instruments weye designed and manufactured for education
only with the in-built high quality that is necessary. Sales
have been so successful that we have moved to a new
factory and increased our production so that all users of

litustrated

r75/E
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MAINS

ynector

A REVOLUTIONARY NEW PRODUCT

No plugs—no sockets—-no risk of bare wires.
To connect anything electrical, from an oscillo-
scope to an electric drill, simply open !he fuse
housing, depress the keys, insert the wires and
close the housing. A neon light on the front of
the Keynector glows o indicale proper connec-
tion. Mulli-patallel connections can be made up
to 13 amps. Keys are colour coded and lettered
LEN for quick idenlification.
casing is in two-tone plastic and measures
5 x 3 x 1}in. Please send for further information

49-53 PANCRAS ROAD, LONDON, N.W.}

lugs
il

WAY TO CONNECT
ELECTRICAL EQUIP-
MENT TO THE MAINS

The Keynector

E.B. INSTRUMENTS
DIVISION OF ELECTRONIC BROKERS LT,

Telephone 01-837 7781

4 STATION INTERCOM

\

£7/15/0
" 8olve your communica-
tion problems with thia
4-Station Traosistor Intercom system (1 master and
3 Babs), in de-luxe plastlc cabinets for desk or wall
mounting. Calljtalk/listen from Maater to Subs and
Buobs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operatea
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft. and
other accessories. P, & P. 7/6,

MAINS INTERCOM
No batteries—no wires. Just plug ip the mains for
instant two-way, loud and clear communicatlon.
Onjoft switch and volmue control. Price £10.19.8,
P. & P. 8/G extra.

3 Gns
Bame as 4-Statiop Intercom for iwo-way instant
communpication, Ideal as Baby Alarm and Door
Phone. Complete with 66ft. conpecting wire.
Battery 2/6. P. & I’. 4/6.

Transistor TELEPHONE AMPLIFIER

> 596

= Why not booat
— buainess  effl-
ciency with thigincredible De-Luxe Telephone Ampli-
fier. Take down long telephone measagea or converse
without holding the handset. A useful office ald. On/
off awltch. Volume control. Battery 2/6 extra. P. & P.
3/6. Full price refunded if not satisfied in 7 days.

T LONDON DIRECT SUPPLIES (PE/3)

WES'
169 KENSINGTON HIGH STREET, LONDON, W.8

DIMMASWITCH

il

H 3,
w 1, “ -
iy H
¥ * .
ETE i
‘ i
- T T e

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 isin bright chrome. An ON/OFF
switch is incorporated to control up to
500 watts at mains voltages from
200-250 volts, 50 Hz.

These are normally sold at £4 |9s. éd.—
our price is £3 5s. We also offer at
£2 15s. a 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 s
included.

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH
Chester 25883
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There's Something for Everyone in the

NEW HEATHKIT CATALOGUE!

o GUITAR PRACTICE
AMPLIFIER

o ELECTRONIC
METRONOME

| o AMBASSADOR

I Il SPEAKERS
5 ok o AUTO-TUNE-UP METER

| o AIRCRAFT MONITOR RECEIVER

o CAR RADIO
o TECHNICIANS
LOW-COST 'VVM

o FABULOUS STEREO
HI-Fl COMPACTS

— || o STEREO
RECORD PLAYER

o D.Y. SPEAKER SETS

o GENERATORS
i o POWER SUPPLIES

‘L o D.Y. RADIOGRAM PACK

| ODELS
| o MANY OTHER M
2 700 NUMEROUS 10
MENTION

Leisure time takes on a new sparkle, a new interest when you add the creative
fun vou get from building a Heathkit model. Get the thrill of personal
achievement when you switch on and realise that you've done something

you doubted you could ever do. Your first step is FREE! just simply send o\)“’
for the latest Heathkit catalogue and see what a wide choice of models e VO
we offer. What ever your requirement, be it Hi-Fi, Audio, a Portable W« A\
Radio, a Record Player, Amateur Radio, a SW Receiver, a Test Instru- &'\« o?'
ment or Educational Equipment ... There is something for every- 4 Qz&\
one. And we are adding to our wide range continuously. 9 ‘,Qon'.ﬂ | )
: & O ’
o
DAYSTROM LIMITED ¢ & R
— Gloucester GL2 6EE England ?"h QQ&
HEATHKIT Tel.: Glos. 29451  Telex 43216 N A

Practical Electronics  February 1970 109




TaazvsSky S

LASKY'S EXCLUSIVE
7k METER KITS

These two meter kite by TMK offer the unique opportunity of building a really first-clasy
precision multimeter at & worthwhile saving in cost. The cabinets are supplied with the
meter scale and movement mounted in position; the Model 200 also has the range selector
in position. The highest quality in ts and 19 tol resistors are used
throughout. Both offer professional standards of accuracy. Supplied eomplete with full
constructional, clrenit and operating instruections.

20,000 O.P.V. Multineter.
M o D E I_ 2 0 0 Features 24 measurement
ranges with mirror scale.
Large 3 « 2in meter. Full geale accuracy: DCV and current:
4 2%, ACV: 439, resistance - 3°,. Special 0-6V DC' range
for transistor clrcuit measuremente.
SPECIFICATION
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/0OPV. @ ACV
0-8-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-6-
6-60-600mA. @ Resistance: 0-10K-100K-1M-10M/ohms
(68-580-5-8K-58K at mid-scale). @ Capacitance: 0-002-0-2uf
(AC 6V range). @ Decibels —20 to +G3:IB @® Output: 0:05uf
blocking capacitor. Usea two 1:5V (U.7 ()pe) batteries. Black
:‘mklelite cabinet—size 6} 31 13in.  Complete with test
s

Post 3/6

LASKY'S PRICE 85-
MODEL 5025 23 %2Rlacmenriinges

Uses an entirely new range selection tnechanisin which permite the use of a really large
meter in a 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 overloail protection circuit; Special uA and maA
Theasurement ranges,

SPECIFICATION DCV: 0-0-256-2-5-10-50-250
1,000V at U25K/OPV. 0-0-125-125-5-0-26~
126-500V at 50K/OPV. ACV: 0-3-10-50-
250-1,000V at 2:5K/OPV. 0-1 2

500V at 5K/OPV. DCuA: 0-25u
0-50uA at "bOm\ DCmA: ¢
at 126mV; 0-5-50-500mA at 2
Awpe: 0-5A at 125mV; 0-10A at 250mV.
Reslstance: 0-10M/ohms. Output: Capacitor
(0-1uF, 400Vw) in geries with ACV ranges.
Decibels: —20 to +81-6db. Operates on two
1:5V  batts. Black bakelite cabinet, size
6} < 61 ~ 2in. Complete with test leads.

LASKY’S PRICE
£10.10.0 rosc5/-

ALSO AVAILABLE READY BUILT
AND TESTED £12.10.9. Post 5/-

SL.55

4-speed autochanger
with stereo cartridge

el £11196 s

Complete with AD76K MAGNETIC CARTRIDGE £16.9.6

AUTOC SINGLE PLAYERS

1025 lum?m .. .. 26 9 8 Al:gt :élhe AD76K mngneuc 2 60

1025 with GCM21 mono cart- AP75 less cnrt‘ridge . 41810 0
ridge (Stereo Compat) .. 2818 & §P.25 Mk.II less cartridge .. #1119 6

2028TC with 9TA stereo nm Malns model less cart- 28 18 10
diamond cartridge . . .. 1817 6 llPZﬂ Banery model less

BL85B less cartridge . . . 21519 6 cartridge . .. 2715 8

AT60 Mk. 1I less cartridge .. £18 5 0 TEMSCEXPTIOI DECK 401 22810 O

BL75 less cartridge . 22810 O GARRARD BASES:

BL95 less cartridge . 835 0 0 ggé ‘:8’ Oilllz WB4 Mk. 1I £5.8. 11;

A70 Mk. 11 Jess cartridge .. £13 19 6 CLEARVIEW PERSPEX COVEES:

B.B.R.UA-47 less cartridge .. £5 8 6 8PC1 £3.5.0 SPC4 Mk.1124.6. 6.

Postage on all above 6/- extra

| GET YOUR LASKY’S AUDIO- TRONIGS PICTORIAL |

16 colour pages in large 16X 11in. 1ormat packed with 1 000 8 of items from our
vaet atocks. Hi-Fi, Radio, . Test ete., ete. ]
Send 1/- for post only and inclusion on our regular nmllm, list, (5/- overseas)
e S s e St SN SEm mem mea MR Eey

DENSHI BOARD KITS

EXPERIMENTAL AND
EDUCATIONAL CIRCUIT SYSTEM

The DENSHI BOARD system
enables the young experimenter
and electronics hobbyist to produce
a wide range of-transistor circuits
of increasing  sophistication—
without soklering or the use of any
tools at all! Bagically the system
comprises i slotted circuit boarl
into which plug-in components and
bridge pieces arc set to produce up
to 30 different circuits. The com-
ponents are encapsulated in trans-
parent plastic blocke bearing the
appropriate cirenit symbol and
value thus elmblmg even  the

1piet to Iy, g
the F.,i.f«.‘.‘.‘i‘..'&ﬁu o1 tsouit ey THESE ARE JUST A FEW OF THE

only n  few moments stuly. CIRCUITS YOUCAN BUILD IN MINUTES:
DENSHI BOARD KITS comes VARIOUS RADIO RECEIVERS. AMPLI-
complate with an 80 page manual FIERS, MORSE CODE ACTICE
of circuits and data. Manuals are DEVICE, CONTINUITY TESTER.
available sepsarate at *4/8 post 6d. SIGNAL INJECTOR, SIGNAL TRACER,
*Refundable if you purchase kit, WIRELESS MICROPHONE ETC., ETC.

DENSHI BOARD KIT SR-IA comprises:

Bage board; tuner block; 4 resistors; choke coil; transformer; 2% A transistor for RY;
2 diodes; 3 capacitors; battery Dlock; morse key; antenna lead; erystal! e'\rphone,
various bridge and connecting pieces  This kit permits the building of 16 basic circuits,

LASKY'S PRICE £4.19.6

DENSHI KIT SR-2A as SR-/A w:th these add:tlonal ports:
23B trangistor for AF; 2 resistors; itor; erystal test probes;
electrode; nddluolmlcounectmg pleces; 9\ battery. This kit permits the buildm( 0230 circuits

| LASKY'S PRICE £1.2.6 rouys |

SPECIAL HI-FI OFFER
AD_86K STEREO

MAGNETIC CARTRIDGE

The famous AUDIO DEVELOPMENT AD-86K high
compliance stereo magnetic cartridge now at our “'all time
low'' special price offers you the opportunity of obtaining
magnetic pickup guality for your hi-fi at a price you can
afford. Brief Spec: Diamond L.P. stylus Compliance
10 < 10 %m/dyne. Frequency response 20-20KHz.
Channel separation 25dB. Output 5mV. Tracking
pressure 3gm 1 ¢-5gm. Standard lin mounting. (Re-
placement stylus available.) Don't miss this great chance.
Llst Price £6.2,8.

SPECIAL PRICE

Replacement diamond stylus EN308 39/6.

SKYROVER Mk 11

COMMUNICATION
RECEIVER

-\ shart wave receiver, exclusive
to Lasky's, at a real economy
price. Four valve line up using
one each 6BE6, 6BAG, 6AV6 and
ARG valves, gives highly sensi-
reception and powerful
gain.  Switch selected SW
frequency range cover: 1-5 to
30Mc/a in three separate band-
. spread  ranges and full AM
medium waveband cover in one
range 550-1,600K¢/s. Reduction
«drive tuning with hair line cursor.
Controly include voluie onfoft. BFQ, Bund selector.  Power on indicator lamp. External
antenna connections an'k mains fuse at rear. Internal speaker plus standard Smmm 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. Nize 9! 53 5}in. Complete
with mains lead and full instructions.

£13.13.0 i

Post 3/6

LASKY’S
PRICE
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2 SPEAKER TWO WAY BOOK- 6 TRANSISTOR TWO WAVEBAND RADIO

SHELF SPEAKER SYSTEM RECEIVER
Another high quality sub-niiniature book- THE

shelt system from Foster. The *‘Criterion™
Mk 11 is a sealed infinite baflle type enclosurc a t d

using Hlin hass/mid-range woofer with

rolled cloth edge and a 2}in HF cone type
tweeter. The compact cabinet is constructed
Jin laminate with handsome oiled walnnt
veneer finish and black woven acoustic gauze
front panel with satin chrome edge ingert.

NPEC: Frequency range 90-20,000Hz.
Power handling 10 watts. Tmpedance 8 ohmes. Made to the highest space-age
HF crossover, Herew tag connections at standards — this remarkable icko
rear. Size 12} < 7t 6in. The perfor- size set measures only 111/, x 13/,
mance of the Criterion’’ is supetior to many % B[4l yet it contains 6 transistore
larger and more expensive unite aml at "‘“d other components combined in a
photo etched circuit, only § v jin.:

l[::'l,(:i\i)fpe:('.’:.:::f‘.e L4153 A0 A 7 (e Post | —-7/6 tuning capacitor, ferrite rod a.erml battery, wave band selection switch etc. Output toa
12/6 high impedance crystal earpiece, giving ample volume (automatically adjusted) and clear
tone. Brief tech. spec.: Waveband coverage—Medium wave 525 to 160 kc/s, Long wave

35MV max. Relecti —10dB (at 30 ke/s de-tuning)
attery.

LASKY'S I I 150 kefs to 408 ke/s.  ensitivit . 3 .
- Power source: 1 - 1-4V Mercury b: %
PR,CE 2 for [ ] The Orion is supplied fully built and tested Lomplete with battery, left and right fitting
earphone supports and attractive black and ivory plastic preeematlonlcarrymg case
ITC MODEL C-1000

{matching the Orion). Never miss your favourite music, sport, newe—the Oriop is an
jdeal gift for all, providing a constapnt source of enjoyment without disturbing others.

A really tiny 1,000 O.P.V, pocket multi-tester with "‘big” meter

perforinance. Precision ¢ jewel meter movemnent. Hand calibrated

LASKY'S l y 3 9[6 ey
to :'- 3% accuracy on full scale of DC ranges, 49, on AC ranges. 21in PR’CE r::a:g';/bsh

tnqu‘u'e meter. PECIFICATIONS AC/Y ranges: 0-10, 50, 250
100V at 1K/O.P.V, DC ¢ ts: 0-1- A, ance: *NOTE: The battery we lnpply with the Orion is & rechargeable type. Charger units are
00V at 1K/O. DC currents: 0-1-100mA. Resistance: 0-150K/ e te e the battery from AC Mains 220/240V supply,

l(r)hnm (.!1000 ohmg uuzzre" feale).  Decibels: —10 to +22dB.
perat ligh T lour buff; aBe— 1
a5 LR o Tange sclotion it O 2t PRICE 19/6 extra. Post free with radio—otherwise 2/-

adjustiment. Complete with test leads, battery and instructions
with circuit data.

LASKY'S PRICE 39/6 rw:v
TTG MODEL C-1051

9,000 Ol’ \’. pocket multimeter with mirror
sc‘\lc i ilt in therrial protection cireuit,
L\(,vptm _' large easy to read meter with
D’ Arsonvalt ment.  Colonr  coded  scales.
single positive click-in, receseed selection awitch
for all ranges. Obms zero adjustment. Runge
spee. AC volts:  0-6-30-300-1200V  at 10/K/
ohms/V, D.C. volts:  0-3-15-150-300-1-2KV  at
20K /ohm#/{V. Resistince:

current:  0-6012.4-300mA

MIDLAND Model 10-502 VHF %
I AIRCRAFT BAND CONVERTER —

An entirely new item for the radio enthusiast bringing instant
reception of the ground-to-air, air-to- grnulul wavebaml.  For use
with any standard AM or FM radio covering 535 to 1605Kc/s, 8%
to 108Mc/s respectively —with no electricil conversion or connec-
tion required. The Model 10-502 self powered by one 8V (PP3
type) battery is merely placed clase to the receiving set and then
tuned over 110 to 133Mc/s which covers the whole aireruft com-
miunications band. Volunie and reception effectiveness is adjusted
by moving both sets to the most favourable position and balane-
ing the vol. controls of cach accordingly. The Model 10-502 has i
smartly designed black plastic cabinet with brushed metal front
panel and 18in. chronte telescopic antenna, size only 4 2]
23in, (inc. knobg). Complete with battery .nnl full mstr\ldlonu
+17dB. Hand calibration gives extremely high
standard of accuracy oun all ranges. Uses one

resistant plastic cabinet—size only '}Anl\K"l’i'g\\h(f ::):]'2)1;:\ hu’f’l;;?::lcgn I;;Inlis‘;t LASKY’S PR’CE 7 9 / 6 Post Free

5~
Complete with teat leads and battery. Oﬂglml list price 5gns.

LASKY'S PRICE 75[-  roicae

e INTFRNATIONAL TapE 1

NEW INTERNATIONAL TAPE

with test leads, batteries and instructions.

NEW BUDGET PRICED CASSETTES
from the U.S.A.
C.60—17/6 (6—42/6) C.90—12/6 (6—170/-) C.120—-17/6 I
Post 1/- ench. 4 and over Post I'rec.  Special quotes for quantities.
L 7 7 3 ¥ 3 B B § §J §B § B ]

ILasky's R adiol:.immited °\“Esm‘:,

Branches High Fidelity Audio Centres
207 EDGWARE ROAD, LONDON, W.2 - Tel.- 01723 3271 4745 TQTTENHAM CT. RD, LONDON, W.1 - Tel. 01:580 2573 536

l FAMOUS AMERICAN MADE BRAND TAPE at RECORD LOW PRICES l
3in Message tape, 1506t . 2 8 Siin Standard play, 8501t PVC .. 11 ]
| M K P L-436 n  Message tape, 2251t . 38 Jsiin Long play, 1,200ft Mylar 30
din Message (.npc, 3001t . 78 .).m Triple play 4001t Mylar 5 0
20,000 O.I.V. Multitester for the amateur or profes- l 31in Triple pl d 100 Standard play, 1,200t dee- e I
sjonal.  Feitures mirror seale and wood grain finish 4in 17 6 tate
front pancl, Spee.: D.C./V ranges: 0-6, 3, 12, 30, 120, 5in Double play. 1 - 150 Ntandand play, 1,2001t Mylar 12 8
G00V at 20K/0.P.V. A.C./V ranges: 3, 30, 120, 600V at- 3in Loug play, 900t Acetate ... 10 0 Long play, 1,2001t Mylar ... 19 8 I
RK/O.1, D.C, current: 50pA, 06, 60, 600mA. 5in Standard play, 6001t PYC .. 8 6 - 2 3001t Mylar . 25 0
Resistance: 10K, 100K, 1M and 10M ohmns cnd acale I bin Triple play, 1,aoou Myluar .. 35 0 | 8008t Acetate . 15 0 '
(65, 650, 6-5K and 65K ohms ccntre scale), Decibels: 6iin Double l’l-‘.‘! 1,800ft Mylar . 22 8 .
—20 to +57dB in four ranges. Operates on 2 < 1-5V 5%in Long play, t '()Olt Acetate . 12 8 Tin , 3,500t Mylar .. 50 0
U7 type batteries, Rize: 5§ 41+ 2%in, Completce I P. & P. 1/- cxtra per reel. 4 reelsand over Post Free. Specnl quotes for quantities. I

LASKY'S PRICE £6.19.6 ro s/

33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-636 2605 | Open all day, 9 a.m.—6 p.m. Monday to Saturday

Open all day, 9 a.m.—6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON; E.C.4 Tel:. 01-353-2833 | 118. EDGWARE ROAD, LO'NDON, W.2 Tel 01-723 9789 .Pﬂm‘».

Open all day Thursday, early closing 1 p.m. Saturday Open all day Saturday, early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
Practical Electronics  February 1970 i




- (MorY? A EAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—hut you learn the practical way.

Now you can learn basic Radio and Etectronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,
build . . . and enjoy every moment of it. B.I.E.T’s Simplified
Study Method and the remarkable new TECHNATRON Self-
Build Outfit take the mystery out of the subject—make learn-
ing easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what's more, A l14-year-old could under-
YOU'LL UNDERSTAND stand and benefit from this
EXACTLY WHAT YOU Course—but it teaches the

— for fast, easy,
-~ i ’ - -
)/ lziz114 reliable soldering
f a / Contains 5 cores of non-corrosive
@ flux, instantly cleaning heavily
oxidised surfaces. No extra flux
6 CORE SOLDER

required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Ecomically packed for
general electrical
[<>. and electronic
=¥ goldering. 90 ft.

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,

L. 18 gauge on 1 60/40 alloy, 202 ft.
4 plastic reel. x 22 gauge on
Recommended o plastic reel.
P retail price 15/- Recommended

w¥, retail price 15/-
\\

ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can  use the
cquipment again and again—
and it remains your own
property.

You LEARN-but it's as
fascinating as a hobbhy.

Among many other interest-
ing experiments, the Radio
set you build—and it’s a good
one—is really a bonus; this is
first and last a teaching
Course. But the training is as
rewarding and interesting as
any hobby. It could be the
springboard for a career in
Radio and Electronics or
provide a great new, spare-
time interest.

.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY
Dept. 3718, Aldermaston Court,
Aldermaston, Berkshire,

real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.ILE.T. has
a fine range of Courses up to
AM.LLE.R.E. and City and
Guilds standards.

Send now for free 1 64-page ook,

Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We'll send you ful
details and a 164-page book
—'ENGINEERING oP-
PORTUNITIES'—Free and
without any obligation.

To: B.LE.T,, Dept. 3718,
ALDERMASTON, BERKS.

ALDERMASTON COURT, ]

. |

[ would like to know more about your
I Practical Radio & Electronics Course. Please I

send me full detailsand FREE 164-page book. I
X name................

age.......... |

A RANGE OF INVALUABLE FOR STRIPPING
SOLDERS IN HANDY FLEX, THE NEW AUTOMATIC
DISPENSERS. OPENING BIB WIRE STRIPPER
/ AND CUTTER, easily
adjustabie for all
standard

diameters. Plastic
covered handles

REF. ALLOY SWG E
4A 6040 1B 2/6*

Taonsn
(in- 1 can also be used
ustra- SOOI 18O as wire cutter.
15 60/40 22 3+ e Recommended
I== r ice
*Recommended Price == etail pric 8[6

From Electrical and Hardware shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

FANTASTICALLY POPULAR

% JASON TAPE %

We offer you fully tensilised polyester mylar
and P.V.C. tapes of identical quality hi-fl, wide

T range recording characteristics as top grade
tapes. Quality control manufactore. They

FREE LIST!
SEND S.A.E.
FOR BUMPER FLOG
LIST

are truly worth a few more coppers than
acetate, sub-standard, jointed or cheap imports
TRY ONKE AKD PROVE IT YOURSELF.

TIMDING

Standard Play Long Play
3in. 1501t. 2/3 | 3in. 2251t 2/9
4in. 3001t. 4/6 | 4in. 4501t. 5/8
5in. 6001t. 7/8 | 5in. 9001t. 10/6
BARSAINISERING Sin.  000ft.  10/6 |6tin. 1.200ft. 13/~
BRANCHES 7in. 1,200ft.  12/8 [7in. 1,800ft.  18/6
Double Play Triple Play
4 LONDON (MUS 2639) 3in.  300ft. 4/- |4in.  900ft.  13/-
10 Tottenham Court Road 4in. 8001t 8/~ | bin. 1,8001t. 25/
4 PORTSMOUTH 5in.  1,2001t. 15/- | 53in. 2,400ft. 34/-

{Tel. 22034) 5in. 1,800ft. 19/6 | 7in.
350-352 Fratton Road 7in.  2,1001t. 27}
4 SOUTHAMPTON 3in.
72 East Street (Tel. 25851)  Postages 1]- reel.
% BRIGHTON (Tel. 23975) Post Free less 5% on three reels,
6 Queen's Road Quantity and Trade enquiries invited.
All mail orders to DEYONIAN COURT, PK. CRES. PLACE, BRIGHTON (Tel 680722)

3.6001t.  44/-
Quadruple Play
800ft. 8/6

BUILD YOUR CIRGUITS
on

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
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

Practical Electronics  February 1970



LIND-AIROPTRONICSLTD
"HiE) Bemonstration Roam.

Hi-Fi Demonstration Room,
BRITISH MADE TOP QUALITY

See our vast range of
Electronic Components
and Accessories

Tape, Record Bar and
Scientific Show of

at our enlarged

J1001 3" Long Play P\ P. & P. . h
Component Centre J1002 3" Triple Play Poly «.oon 1050 P. & P. 5 !l'u Microscopes, Binoculars,
25 Tottenham Court Road J1003 & Long Play PVC 900ft 10/~ P. & P. Hl i Telescopes and Watches at
J1004 5 Doubte Play Poly 12001t 18/~ P. & P. [ 18/19 Tottenham Court Road
J1005 51" Long Play PVC 12001t 12/86 P & P. 00 TY RECORDING TARE
J1006 31" Double Play Poly  1300ft 22/ P. & P. ATy RECORON
169’ 7 Standard Play PVC 12001t 12/ P. & P.
MAINS KEYNECTOR J1008 7" Long Play PVC 18001t 17/6 P. & P. * . .~ TICCL01 MULTITESTER in leather cuse.
J1009 7 Double Play Poly 24001t 25/- P. & P. _.. ¥ verload  protection.
SAVES TIME—SAFELY! JI0I0 7°  Triple P]:Lg'yPoly' 36001t 50/~ P. & P. - 20,000 opv. AC volts
10, 60, 250, 1,000V.
DC volts 5-25, 125,
500,2,600V. D.C. Cur-
TRANSFORMERS
Resistance 0-60K, 0-6
Megohm. Decibels
—20 to 4+22dB. Size
AUTO WOUND TRANSFORMERS of meter 41 x 81 x Lin.
85/-. P. & P. 3/6.

All winding voltage ratings and tappings 0-115-200- 220-240V, except MT113
0-115-210-240V

Size Weight Price b
MT113 20W 2 x1h «1gin 110z 12/6 (P. & . 2/6) %‘5},‘}3;’2'3,0‘{,},";,’,{,_
MT64 T5W 2§ x 2} < 2fin 11b 140z 21/9 (P. & P. 4/6) DC voltage: 5-25-50-250-
MT; Ngu' 31 %21 x 3in 2:3 gg;; 3 : :j- g-) 500-2-5K (20,000 ohms per
N o MT65 20 3} <4} x 4in b /-) - "AC Voltage: 10-50-
One mains “Keynector” instantly and MTH6 300W 14 x3%in §lb oz 59/4 (P. & I, 9/-) ‘{8&’503?008%;&%“13‘:&
safely conuects electrieal appliances to MTI110 400W 43 x 4} x din 11lh 85/— (P. & 1'.10/-) ohms per volt). DC Cur-
uains aupply without the use of a plug. A MT67 G00W 5§ <4 4lin 121b Boz 89/~ (. & P. 10/6) rent: 0-50uA, 0-25mA, 0-
number of appliances may be used MT83 750W 4 x5y« blin 131b doz 95/7 (P. & P. 10/6) 250mA. Resiatance: 0-HK,
aimultaneously up to the full 13 amp MT84 1000W 4} <5} > blin 161b 142/2 (Carr. extra) 0-6Mg (300 ohm and 30K
Tating of this device, A red light glows MTO3 15000 57 % 5] x6zin 28Ib Yoz 170/8 (Carr. extra) at centre scale). Capacitance: 10pl. to -001
when “live’. The ‘"Keynector’ is fuserd MTO4 1750W 54 <6f<6hin  3lIb 185/— (Carr. extra) mtd, 001uf t0 -14F. Decibels: —20 to
andjnasjitelowmrobustiasitchizhich MT95 2000W 726} < 8iin 401v 211/2 (Carr. extra) +220B. Size 4} 33« Lin. Complete with
lshmte‘g]l‘oclggtl to prevent connections MT73 3000W B} <7} x8iin 451h Boz 300/~ (Carr. extra) case 77/-. T. & P. 3/6.
when ve' . !
Tnvatuable 1o handymen, servicomen, LOW VOLTAGE 12V RANGE 5.5eC BREAD
demonatrators, ete. Priniary 200~ 250\ i secondary 12V OARD
39/6 P. & P MT11 32§ <1iin 120z 15/3 (I & P, 2/6)
3-. MTél 2A 27 « 2} % 2}in 1||[; . ég;— (}’. : ;. ;459)
MT69 44 3% 2{ < 2{in 2lb 4oz - (P &P 6/
VHF AIRCRAFT BAND MT70 6A 408> 3gin 3tb 1202 38/~ (P& 6
CONVERTOR. MT72 10A 3 % 4 x 4in 6lb 3oz 51/ (P. & P. 4/ )
When placed within 1in. MT115 204 43 x 4} x din 111b 130z 95/~ (F. & P. 9/-)
g(f“fex;z 1:8‘"11‘!{;;{}0‘{;!11 MTI187 304 51 x 41 x4iin 161b 12z 180/ V. & P. 13/6)
G r-
craft Band 108-135Mc/s. LOW VOLTAGE 24V RANGE
can be obtained. Al I'rimary 200/250V: secondary 24V
transistor, 9V battery MT58 14 21> 21 %24 b 7oz 23/8 (P. & P. 4/6) British made
operation. Fully tunable MTI14 2} <3 3in 3h oz 38/- (P. & P. 6/-)
18}in. < 7 section tele- MT52 431 <33in 5lb 120z 53/10“)_ & P. 6/-) Solderless breadhoard panels, for fast
acopic aerial. Size 4 2 MTI17 41 %31 x 4in b 8oz 72/7 (P. & P. 9/-) reliable cotuponent connections.
l4in. 79/8. P. & P. 3/6. MTI115 41 x 4} x din 11Ib 1302 95/ (P. & 1. 11/-) dingle DeCs. One H-DeC with Control

P'anel, Jig and Accessories for solderless
connections to controls, etc., with booklet
““Projects on $-DeC’" giving construction

MODEL MAKER'S MOTOR
No. 15RN. Voltage 11:5V.
Current 400mA.

LOW VOLTAGE 30V RANGE

secondary tapped 12-15-20-24-30V
2
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" Primary 200.250V; A ; Cor
12g.cm. Bodyior;‘i‘;g MT112 0 R o 1kin b 4oz 17/4 (P. & P. 3/9) details for a variety of circuits. 29/8
137 % long i dia. MT7Y A 21 % 24 % 24in 2lb 23/- (P. & P. 6/-) P & P.2/6. T ——
v Shaft 4" long MT20 3A 4> 3} < 3kin 4ih 6oz 48/2 (P, & P. 6/-) 4.-I)eC KIT. Four 8-DeCe w l“:.)h (;n r‘(()
3 7 din.  ldeal for MTb61 S5A 41 x 3t < din Alb Boz 80/9 (I". & P. 9/-) Fanels, Jigs and Acceasories anc e book-
=, oL % i b 6o: 92/4 (P. & P. 11 let ~‘Projecta on 8-DeC " all contained in a
® " small models and MT8H 84 5} x 33 x 44in 9l 02 /4 (P, - ttractive plasti ldoat lorthc
et toye. 5/8 each. MT89 10A 51 x4 4¥in 121 20z 103/8 (P. & P. 11/-) strong a r'ltc \erpﬂ:sf;%se B
o 7 IE: RIS TR AT LOW VOLTAGE 50V RANGE i
DE-LUXE STEREO Primary 200- 250\ secondary tapped 19-25-33-40-50V R GARRARD DECKS
HEADPHONES MT102 21 x 21 x 2}in b 1loz  21/3 (P. & P. 6/-)
MT104 2.\ 4 % 3}« 3%in 5lb 45/8 (I & P. 6/-)
MT106 4A 41 x4 x4 91b 4oz - (P. &P, 9/)
With eoft rubber MT118 BA 5} <8} x43in 181b Yoz 132/- (P. & P. 13/6)
earpieces. inpedance MT119 104 61 < 4] x 6}in 191b 1202 1658/- (P. & P. 15/6)
8-16 ohmis. Frequancy
JSlootme, Frewaes i | OW VOLTAGE 60V RANGE
With lead and stereo Primary 200/250V; secondary tapped 24 30-40-48-60V
plug. MTI124 0:5A 3} %21 x2{ln 2ib 4oz 24/- (P. & P. 6/)
Only 58/8. I. & P.3/5. MT127 2A 4 %34 - 3§in bib  Goz 52/10(r. & P. 6/-)
- . MT123 1A 44 x 31 x 4iin 10lb 6oz 99/~ (P. & P. 11/-)
glg tt e‘r ¥ MT122 104 63 % 5% 6in 23th 20z 152/~ (Carr. extra) SRP22 less cartridge .
iminator. 1025 Stereo/Mono with cart. .
Enables MAINS H.T. RANGE . 2025 Stereo/Mono with cart.
transistor Size  PriceP&l 30008 Stereo/Mono with cart. ..
equipment MTIAT 250-0 250V  BOMA 6-3V 3-5A 5/6:3V 1A 3} -3 3in 33/~ 6/ 30000 Stereo/Mono with cart. ..
to be opera- MT6AT 250-0-250V 100MA 63V 3:5A 5/6:3V 1A 4 3} 3%in 38/3 6/- NP25 less cartridge .. . . .
ted from AC MTI10 250 0-250V 120MA 63V 3:5A 5/6-3V 1A 4x4x34in44/8 6/- 8125 with Decca Deram cart. .
mains.  6/9/ MTI1AT 300 0-300V 100MA  6-:3V 3-54 5/6:3V 1A 4 <3} x 3lin 37/9 6/- SL55 leas cartridge R
5 12V output MTI2AT 300 0-300V 120MA  6-3V 4A 5/6:3V 1A 4~ 3]  3}in 46/2 9/- SL55 with Decca Deram cart. .
selector switch and on/off switech. 100mA. MT33AT 300-0-300V 150 6-3V 4A 5/6-3V 1A 4 - 4x3hin 59/4 Y/- SL65 less cartridge
Case size 4 ~ 2§  2Zin. Complete with MT2\T 450 0-350V 80 6-3V 3:5A 5/6V 1A 43} - 3}in 38/8 6/ Covera for above .
mains lead, cormectmg le'uls and instruc- 350-0-350V 100 6-3V 3-5A4 5/6:3V 1A 4 <3 - 38in 42/4 6/ Bases for above
tions. 58/6. P. & P. wrs 350-0-350V 120 6:3V 3-5A 5/6:3V 1A 431 - 3§in 50/~ 6/ AD75 lesa cartridge . . .
. 8L75 lesa cartridge .
SIXCLAIL 1010 TSTEORATED CiRCOIT BATTERY CHARGER TYPES AL95 loss cartridge
Primary voltage 200-250V; secondary 6-12V (Rectifier not included) Bases for above ..
T45 1 2})("! x28in 11b 9oz 21/9 (P. & P. 4/6) SPECIAL OI-EERI
MT46 3t % 21b 4oz 25/4 (P. & P. 6/-) SP25 less cart., with base ... ... £13.10.0
MT47 3lb 8oz 28/4 (Y. & P. 6/~) P. & P. Decks 12/6, Cover 4/6, Base 4/6.
10 \mtt Amnplifier.  Size only 1 x 0-4 MTo :r{lb 1lloz 33— (l:. & P. 8{-) P. & P. Deck/Cover/Base 17/-.
0-2in. A true hi-fi amplitier complete MT78 olb 4oz 42/- (P. & P. 6/-) C
T | MT86 4% 3} x3{in 51b 1202 48/- (P. & P. 6/-)
anual giving details of a wide range > i
of applicationa and instructions. Guaran- MT48 4 x4x 3}in 61t 56/7 (P. & P. 9/-)
teed 5 years. ONLY 58/8. P. & P. 1/8 MT146 3} x4 x4in 8lb 4oz 75/~ (P. & ', 9/-) MINIATURE SOLDERING IRON .
. - MT49 41 x 31 x 4in 7Ib 8oz 99/~ (P. & P. 9/-) British made and designed for use with
SPECIAL TRANSFORMER FOR OPER- MT147 4} x 3} x 4in 9b 3oz 105/~ (P. & P. 9/-) transistor circuitry but ideal for many
ATING SINCLAIR IC-10 from A.C. mains MT50 5} x4} x 43in 11b 140z 125/~ (P. & P. 11/-) other uses. A.C. 240V, 18W. Length
230/250V. Output 13V at 0-5 amps. 16/6. Amperages are d.c. when used with nominal selenium bridge rectifiers Price 32/8.

I & P. 2/6.

MAINS ISOLATING RAN

LIND-AIR OPTRONICS LTD

18/19, 25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.

+E also available

Telephone: 01-580 2255/4532/7679

7.’.m. lm slide on bit.
P. & P. 2/

Shops open 9-6 pm. Monday to Saturday. Thursday until 7 pm.

February 1970



VO AV

A HOME RADIO CATALOGUE

Ordering components is easier and quicker with our new

(redit ~“Account Service

Our aim in life at Home Radio Components Ltd. is to make your life happier and less
complicated! To this end we have recently introduced a Credit Account Service,
one advantage of which is that you can order components by telephone any time,
any day. If you phone out of shop hours a recording machine will take
your message for us to deal with as soon as we open shop next day.

There are other advantages to the new Service—if you want to order by post we

provide Order Forms and Prepaid Envelopes. You settle your account just once

Just a per month. We stipufate no minimum order value. Of course for ordering your

phone call components you first need our Catalogue, and after you have been in the Service
away 12 months we regularly send you an up-to-date catalogue—FREE!

For full details of our Credit Account service drop us a line or phone 01-648 8422.

L iy

FYOU FAVEN

114
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Whether or not you want to use the Credit Account
Service described above, you certainly need the
Home Radio Components Catalogue if you construct
or repair radio and electronic gadgets. The
catalogue has 350 pages, lists 8,000 components and
has over 1,500 illustrations. It contains 6 vouchers,
each worth 1/- when used as indicated. Post the
coupon with 12/- (8/6 plus 3/6 postage and packing)
and we will send a catalogue by return of post. By
the way, we supply free a 30-page Price Supplement
and a Bookmark giving electronic abbreviations.

I—F’/ease write your Name and Address in block capitals

|
|
|
|  HOME RADIO (COMPONENTS) LTD., Dept. PE
l 234-240 London Road, Mitcham, Surrey, CR4 3HD _’

|
|
|
| Address I
|
|
I
I

Practical Electronics  February 1970



VOL. 6 No.? PRACTICAL

February 1970 ELECTRDN'CS

Editor F. E. BENNETT Assistant Editor M. A, COLWELL Editorial Assistants D. BARRINGTON G. GODBOLD M, KENWARD
Art Editor J. D. POUNTNEY Technical Hlustrators J. A, HADLEY P. A. LOATES
Advertisement Manager D. TILLEARD

JUST THINK'!

THE usefulness of electronics is surely limited only by our
imagination. And amateurs no less than pro-
fessionals have the power to extend this general usefulness
in very many ways.

Consider the constructional projects featured in these
pages. Broadly speaking, they can be divided into two
classes. There are those designed right down to the final
detail for some spceific and exclusive purpose. There are
also those not designed for just one particular or specific
application. but having general utility or wide adapt-
ability.

In this second category appear from time to time
circuits that perform well defined functions, usually in
response to external influences, though their adaptation to
a practical task is generally left to the individual con-
structor. There is good justification for this. Designs
such as these form the core of electronics, and are the basis
around which the most elaborate of systems can be built
up. They can also be likened to tools, to be applied with
skill and imagination in solving problems and easing
difficulties commonly experienced in everyday affairs.
The circuit designer can suggest some applications, but it is
beyond his powers to perceive all the multitude of needs
which a particular circuit could likely meet.

Thus the exploitation of many circuits is very much a
matter for individual enterprise. And devising an
application is, in its own way, an achievement just as
important and creative as the original circuit design. Of
course, not only imagination, but a down-to-earth aware-
ness of current problems and needs is desirable for this
purpose, if the maximum benefit is to be extracted from
electronics.

This month a design of the kind we have been referring
1o appears in our pages in the form of a sound operated
switch. The function of this circuit is immediately
evident, but its possible use perhaps less so. But it could
initiate the thinking process, and that is no bad thing.
One idea that has been brought to our attention certainly
deserves serious thought, and we pass it on to our readers
for due consideration. It is suggested that disabled and
infirm persons, especially if bedridden or house bound,
could find an alarm or signalling system based on this
sound operated switch a boon. Anyhow, it is a thought.

Really, it is quite amazing what important roles even a
humble circuit like this can assume, when you come to
think about it.

F.E.B,
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RAINFALL

GAUGE

P

‘By D. Bollen

Using digital readout this unit gives
accurate measurement of rainfall with

. . P P
convenience of indoor monitoring '«

THE main object of this rainfall gauge is that it should
remove some of the outdoor discomforts of
weather recording, by transmitting the desired informa-
tion along wires to an indoor monitor. A rhetering
accuracy of better than +1 per cent per inch of rain
collected is desirable, while it should be capable of at
least 6 months continuous operation on battery power.

RAIN GAUGES

A rain gauge which consists of a funnel and a
graduated beaker is not a particularly convenient
instrument for recording rainfall, because it involves
direct measurement of water volumes.

More sophisticated gauges employ special bucket
mechanisms to “digitise” the flow of water from a
collecting funnel, and thereby give greater accuracy and
convenience of measurement. However, where such
instruments rely only on mechanical operation it is still
necessary to go out of doors in all weathers to see how
much rain has been recorded.

If the metering bucket is arranged to give an electrical
pulse for every 0-0lin increment of rainfall, it becomes a
straightforward matter to record these pulses at some
distance from the rain collecting funnel.

The prototype instrument uses such a system and, in
fact, serves to demonstrate elementary analogue to
digital conversion, and telemetry techniques.

BISTABLE BUCKET

It is quite often useful to consider the action of a
mechanical device in terms of electrical circuit
behaviour. The action of the “bistable’ bucket can be
related to that of a bistable multivibrator.

Looking at Fig. 1, the bucket has just attained one of
its stable *‘states”, and is in the process of discharging
from the right-hand compartment while the left-hand
compartment commences to fill. Note the ‘‘gating”
action of the bucket partition; when the right-hand
compartment is down the left-hand fills, and vice versa.
Just at the point of tipping, when the weight of water
has reached a pre-determined value, the bucket “flips”
rapidly from one “‘state’ to the other.

It is possible to adjust the amount of water discharged
from each compartment by screwing up or down the
bucket stop on the opposite side; this also provides a
convenient method of levelling the bucket so that equal
volumes of water are metered by each compartment.

The counting accuracy of the “bistable” bucket is
mainly determined by the amount of frictional force
exerted on the pivot shaft, If there is too much
friction, the bucket will tend to tip varying amounts of
water at each throw, or may not tip at all.

REED SWITCH PULSER

Fig. 2 shows how a low force switch of excellent
reliability can be made from a small magnet and a reed
switch. When the poles of the magnet are vertically
aligned the reed switch contacts are open, but a small
rotational movement of the magnet clockwise or anti-
clockwise causes the contacts to close.

It follows that, if the magnet is attached to the pivot
shaft, the reed switch contacts will open briefly when the
bucket “flips”’, and remain closed in the stable positions.
The amount of friction imposed on the pivot shaft by
this form of switch is very small indeed, and the
enclosed contacts are not affected by humid con-
ditions.

COUNTER CIRCUIT

The circuit in Fig. 3 shows an npn-pnp pair TR1 and
TR2, which are held non-conducting when the contacts
of S1 are closed; a small current due to R1 will flow
along the line.

When the bucket tips, SI contacts open briefly, Rl
biases TR1 on, and the joint amplification provided by
TR1 and TR2 causes a large current pulse to activate the
electromagnetic counter.

Lamp LPI is included to show line discontinuities,
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NECK OF
FUNNEL

PARTITION

g‘\ BUCKET STOPS ————>

Fig. 1. Sectional view of the ‘‘bistable bucket’’ for metering
liquid
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Fig. 2 (left). Low force magnet actuated reed switch
operation
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TR1 {
2N3704

|
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_______ —e 65V
Fig. 3. Counter circuit o w -
and reed switch =C 1 '
4RSR :
MAGNET S 4L,)
COMPONENTS ~
¢ o o
Resistors Socket and Plug
Rl 82kQ SKI Non-reversible panel mounted, two-
R2 100Q way
4+ 10%,, W carbon
Transistors Dty
TR 2N3704 BY! 6V type 996
TR2 0OC29 Miscellaneous
4 or 5 digit resettable electromagnetic
Switch counter (P.O. type meter)

S1 Reed switch type 4RSR, 500mA con-
tacts (Radiospares)
Short bar magnet 0-44in (Radiospares)

Lamp
LPI  6-5V IW l.e.s. with l.e.s. lampholder

Copper laminated s.r.b.p. 2in x 3in X &in
Plain s.r.b.p. sheet 2%in X lgin

Aluminium sheet 18 s.w.g. 3in X %in

Brass rod 2in x gin dia.

Pillars }in, 6 and 8B.A. nuts and bolts

Twin cable 14/0076 p.v.c. covered

Enamelled copper wire 26 s.w.g. for counter
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GLASS FIBRE
FILTER PLUG

POLYTHENE
FUNNEL

BAKING TIN

PLASTIC BOTTLE TOP

WITH HOLE ALUMINIUM
ANGLE BRACKET
ALUMINIUM =" | Fig. 4. Suggested layout for
FUNNEL CLIP rain metering unit

-PERSPEX LID

BRASS TUBE LEGS
PUSHED FIRMLY IN
GROUND
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o
272" SHAFT 35, DIA

\/ BRASS 1 OFF

J MAGNET MOUNT
Y35 SRB.P.
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PARTITION TINPLATE 1 OFF
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1
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1 1/4

g /LBRACKET N/ \/
)}~ 18 SWG ALUMINIUM

2 OFF

Fig. 5. Construction Yy %,
details of the liquid 2
metering module

PARTITION SOLDERED

INSIDE BUCKET
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TO SHAFT
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355 SRB.P.
' 8B.Af : COPPER LAMINATE

N
v
"
3/4 6B.A. BUCKET
STOP SCREWS

20 S.W.G.WIRE/ NUT SOLDERED

REED SWITCH 1, Rs  TO COPPER
HOLDERS f2 SPACERS ' MiNa
. COPPER LAMINA REMOVED
e 6 B.A. REED SWITCH  TO INSULATE REED SWITCH

MOUNTING SCREWS MOUNTING SCREWS
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and gives a rough indication of the battery condition
under full load, when the plug is removed from SK1.

The reason.for not having an on-off switch in circuit
is that it might be left inadvertently in the “off”” position
and thus falsify rainfall records. During a period
without rain, circuit current drain is typically ImA or
less, most of which flows through R1.

At 1mA continuous, a 996 battery should give more
than 10,000 hours’ service, which is not much shorter
than expected shelf-life. Although at the instant of
pulsing, current rises to more than 2A, this will average
out to less than 10mA equivalent continuous drain
during periods of rainfall approaching the rate of 3in
per hour.

LIQUID METERING MODULE

The metering module comprises a “bistable” bucket
and a low force reed switch pulser mounted on a copper
laminate panel. 1t is designed for use with plastic
funnels from 44in to 6%in diameter. A suggested
housing for the module is shown in Fig. 4.

Module constructional details are given in Fig. 5.
The bucket can be made up from tinplate, cut from a
can or tobacco tin. Resin cored solder and a 60W
electric soldering iron are quite suitable for bucket
joints provided that the tinplate is thoroughly cleaned
before soldering. After construction, remove surplus
flux and paint the bucket with bitumen or similar
proofing to prevent rusting.

When cutting and drilling the copper laminate panel,
remove copper from around the holes where the reed
switch mounting screws are situated. The 6B.A. nuts,
to take the bucket stop screws, are soldered to the copper
on the underside of the panel. Lock nuts may be
fitted to the stop screws after final assembly.

Ensure that the pivot shaft moves freely in the bearing
brackets with a small amount, but not excessive, “‘end
float”. To check correct switch action, listen for a
closure “click’”” from the reed switch just before the
bucket touches either stop. A rough test of bucket
operation can be obtained by holding the module
under a dripping tap.

INDOOR COUNTER UNIT

Component layout and underside wiring of the
amplifier panel appear in Fig. 6, and a suggested layout
of the complete indoor counter unit is shown in Fig. 7.

When wiring up the amplifier panel, avoid overheating
TR2, as this might cause a permanent increase in
leakage current, with a consequent shortening of
battery life. LPl tabs were soldered directly to the
turret tags on the prototype amplifier panel.

Spring terminals on the 996 battery can make
contact with small squares of tinned copper laminate
which are glued to the front panel. The battery is held
firmly against the contacts by the back of the counter
box.

Having obtained an electromagnetic counter, it will
almost certainly be necessary to rewind it for 6V
operation, because the majority of this type of counter
are intended for higher voltages. All of the existing
winding should be removed from the coil first; it
would not matter if the counter has a damaged coil to
start with; it is not needed.

Where the electromagnet is mounted by a single stud,
it is a simple matter to grip the stud in the chuck of a
hand-drill, and then wind on 600 turns of 26 s.w.g.
enamelled wire, maintaining even layer winding as far
as possible.
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Fig. 6. Amplifier panel, components side and underside
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Fig. 7. Layout of the counter unit
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There are many factors which affect radar operation:
receiver noise, transmitter power, aerial beam shape,
transmitter frequency, rain or cloud. For meteoro-
logical radar, signals reflected by rain or cloud provide
valuable information, but for early warning enemy
missile detection radar such echoes would be most
unwelcome,

Each radar parameter has to be optimised for the
specific application—marine, airfield, missile detection,
and so on, but the principles to be described are
common to all classifications.

Since radar echo signals are minute in comparison
with the transmitted energy they must be detected in
some manner which readily distinguishes them from the

‘transmitted signal.

In pulsed radar this is done by turning off the
transmitter for most of the time, so that any signals
received during this “off” time can be recognised as
echoes. This “off” to ‘“on” duty period for the
transmitter may be 1,000 : 1 or more. If the word
radar is used without qualification then pulsed radar is
almost always implied.

It is possible to recognise echoes even when the
transmitter is operating and for specialised applications
continuous wave radar may be used. Equipments
where the transmitted signal is continuous or has a low
duty cycle, typically 10:1, will be lumped into the
category of c.w. radar.

Pulsed radar will be described first.

PULSED RADAR

The fundamental principles underlying the operation
of a pulsed radar system are illustrated in Fig. 1.1. The
transmitter is switched on for a short time (micro-
seconds) to produce a burst or pulse of r.f. energy
which is radiated from a directional aerial, much in the
same way as a torch beam is directed.

If the energy encounters a target some of it is reflected
back towards the receiver. (“Target” is the term used
in the sense of the object to be located, rather than in the
military sense.) This reflected energy is collected by
the receiver aerial, amplified, and displayed on an
indicator to show the radar operator that there is a
target within range.

Although two aerials are shown in this diagram to aid
the description, in practice a common aerial is usually
used for both transmission and reception. To locate

SIGNALS
REFLECTED FROM

TRANSMITTER

¢
AN RecEVER
n I s
7 7 e
Fig. 1.1. The basic principle of a pulsed radar set
122

an object the radar must obtain three-dimensional
information expressed as:
(1) The bearing angle of the object with respect to
ship track or north, or some other datum line.
(2) The elevation angle of the object.
(3) The range, or distance, of the object from the
radar.
These three requirements are illustrated in Fig. 1.2.

RANGE MEASUREMENT

Radio waves travel through space at a velocity of
186,000 miles per second, but to avoid cumbersome
units this figure may be converted to a scale more
convenient for the application. For range measure
ment the time taken for a pulse to reach the target and
return to the receiver is determined.

For the radio wave to travel 1,000 yards, the time
taken would be 3us, so that for a target at 10,000 yards
range, the pulse takes 30us to reach it. The reflected
energy travels another 10,000 yards back to the receiver.
Therefore, the returned signal has travelled a total of
20,000 yards and has taken 60us to do so.

The scales most commonly used to relate range ana
time delay are shown in Table 1.2.

Table 1.2. SCALES OF RANGE AND
TIME DELAY

Elapsed time
between transmitted

Range and received pulses
1,000 yards 6-lus
I mile 10-7Tus
| nautical mile 12-4us

Range measured like this can be displayed on a
cathode ray tube in a number of ways.

SIMPLE-RANGE DISPLAY

As the pulse is transmitted the sweep of a spot across
the screen is initiated. When it has travelled its full
sweep the spot flies back to the start and waits for the
next transmitted pulse to trigger it again. A small
sample of the transmiitted pulse and the reflected signals
are applied across the Y plates.

HEIGHT

BEARING OF AERIAL GIVES
BEARING OF AIRCRAFT

ELEVATION OF AERIAL GIVES
ELEVATION OF AIRCRAFT

Fig. 1.2. The three information requirements for a
radar set
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for your
[ n
miniature
[
CN 15 Watts. Ideal for miniature and micro fl’om SOIderIng
m.i-iatu.re soldering. 18 ’i'merchangeabha spar’e; .
Pt o om0 RN iron.

C Complete precision This kit—in a rigid plastic
. = = i i “tool-box contains
S (3 T soldering kit A 1
i s m Model CN 15 watts
G 18 watts. Fitted 3/32" bit for miniature { - J m'[‘“:'_“"i ‘"0’;" "';egl
work an production lines. interchangeable 1 ; — o swpoitiinteichang ~a €
. o of s 3 = i spare bits 5”7
spare bits, 1/8°°, 3/16"" and 1/4” available. \ ) / O oo of ey
For 240, 220 or 110 volts. 32/6. 3 e \ PRECISION MINIATURE SOLDERING IRONS
r — l -~ | Felt cleaning pad \ Antex, Mayflower House, Plymouth, Devon.
¥
@ | \ ® Standfor soldering iran \ Telephone: Plymouth 67377/8.
o - - . Teiex: 45296. Giro No. 2581000
E 20 watts, Fitted with 1/4” bit. PLUS 36-page booklet on From Electrical and Radio -
interchangeable spare bits 3/32*, 1/8°, "How-to-Solder'—a mine Shops or , l l Please send me the Antex colour
3/16"" available. For 240, 220, 170 of information for amateur send cash 49 6 catalogue

E 10 Al
volts. from 35/- and professional o Antex.

'L"] Please send me the following irons

i1
z
| — @ X \ Quantity Model Bit Size Volts Price

i ES 25 watts. Fitted with 1/8" bit. \ """"
Interchangeable bits 3/32, 3/16" and /4" | [/ =g =~ BRI Yol R W e e s
available. Ideal for high speed preduction -
lines. For 240, 220, 110, 24 or 12 volts. 1 ‘
From 35/- ¢

S : for s, i 1

! - ® O itory o %, ) | enclose cheque/P.0./cash value
| — @ Printed e

| A e e
F 40 watts, Fitted 5/16" bit. (Yool EhY 23t ! \

Interchangeable bits 1/4, 3/167, 1/8", 3432+ | 18 watts - 240 volts NAME

available. Very high temperature iron. For Fitted with nickel plated bit (3/32"') and in ODRESS
240, 220, 110, 24 or 20 voits. From 42/6 handy transparent pack. From Electrical 31 '_ A e e s e s o HE
Spare bits and elements for all modsis and Radio Shops or send cash to Antex. P.E2

and voltages immediately available from stock.

T T T Tl e rrrl
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plug in and play.

The 10 transistor Amplifier has an output of 5

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION

All lewling makes available including Rogers, Armstrong,
Dulel, Whartedale, Goodinans, Goldring, Shure, etc. ete.

ation as above. £18.18.0, Carr. 10/-.

SAVE NEARLY £5!

Premier Btereo System with " Nova' 10 watt Ntereo
Amplifier a8 above. 45 Gns, Carr. 35/-.

The Premier Stereo System consists of an all transistor stereo amplifier, Garrard Model 2025 auto/manual record player unit fitted stereo/mono cartridge
and mounted in teak finish plinth with perspex cover and two mqtdnng teak finish loudspeaker systems, Absolutely complete and supplied ready to
watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Controls: Bass, Treble, Volume, Balance, Selector. ’ower on/ofT, stereo/mono switch. Brushed aluminium front panel, Black metal case with texkwood ends:
Size 127" x 54" x 34~ Inoh (\mplmer available separately if required £14.19.6. Carr. 7/6).

"
“NOVA” TRANSISTOR STEREO AMPLIFIER
SPECIAL STEREO CARTRIDGES A superb stereo ampli- 3 PICK-UP CARTRIDGES
SHURE fier offering every .
M3D  List £6.10.6.  Premier Price 26.19.6 [ facility for the hi-i AT MONEY SAVING PRICES!
M44-5 Lict £14.9.1.  Premior Price £10,10.0 | enthusiast. Output 10
MAAC  List £12.19.5. Premier Price £9. 9.0 § Watts per channel. GOLDRING G800 (Stereo) ......... £8.19.8
MA44E  List £17.8.4.  Premier Price 213.19.6 1'"““'"&;" 'F“P""‘" SONOTONE S$TAHC/D (Stereo) . 2215.0
MS5E  List £20.15.1. Premier Price £15.15.0 ?0-2"'0 e £ ]?* B<P 1 E—— ACOS GP91/1¥C (Mono compatible) . £1.13.8
M76-6 List £17.8.4.  Premier Price £13.19.6 § Inputs for  Rac ]':;; e i ACOS (;P93-1 (Stereo) .. 22. 8.7
M75E  List £25.18.10. Premier Price £21.0.0 § Ceramic, P.U. Magnetic Tape. ACOS GPY4 (Stereo) . ... 22148
Separite bass :mdé:)eble contrals, ):tlume RS R X3M (Mono tompatlbl?) 21,18.5
and Balance ntrols. Mono/Stereo N e
AU CHNICA Bwitch. Also features headphone socket WONDERYUL VA(I)‘aUrrE ;gh;(h;‘:li‘g }3‘5’01(1:‘:?;3““"19) o 21.16.5
AT78 Stereo 0.0 Our Price £15.0.0 | 2nd tabe output, Teak case with “1‘4‘;““‘ ony 25 gns. ; RONETTE 106 (Sterec) .. 18,
AT?X FElliptical List £25.0.0 Our Price £18.0.0 9‘*‘2'3‘;;'"“&2 _‘,‘(’,'5,.,‘5’0‘ s 0 All complete with mounting brackets and
Post and Packing 1/6 each ' NOVA’ 5 WATTS PER CHANNEL STEREO AMPLIFIER, instructions. Post and Packing 1/6 each.

E.M.I. 13 x 8in

HI-FI SPEAKERS

Fitted two 24in tweeters and
crossover network. Impedance
3 & 15 ohms. Handling capacity

10W.  Brand new. 99/6

P.& P. /6
Also available without tweeters.

P. & P.7/6

VERITAS V-149 MIXER

Battery operated 4-channe!
audio anixer providing four
separate inputs. Size

3 ¥ 2in. suitable for crystal
microphone, low impedance
microphone with transformer,
radio, tape, etc. Max. input
15V, max. output 2-5V, gain

6dB. Standard jack plug
socket inputs. phonopluga
output. Attractive teak wood

grain finish case.

Mono 59/6 Stereo

Model Model 69/6 P& P.2/R,

MULTI TESTERS

*TEST 7. Areally versatile instrument
that makes 1 ‘handy pocket size tool.
Measures AC or DC voltage in three ranges
0-15-150-1000 volta. Resistance 0-100,000
ohms. Current 0-150 mA D.C. size only:
3§ x 2} x 1}in. Complete with battery, test
leads and instructions.

59/6 I**

‘VERITAS' V-313 TAPE HEAD DEFLUXER

A must for all tape users!
Tape heads becomme per-

HI-F1 STEREOQ
HEADPHONES

Designed to the highest
possible standard. Fitted
2}in spcaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedance. Com-
plete with 61t lead and
stereo jack plug.

9/6 gf. &1

MONO HEADPHONES 2,000 ohm 14/8 p. & P. 2/6.

STEREO STETHOSCOPE SET Low inip. 25/-P. & P.2/-. | Size: 93~ .
MONO STETHOSCOPE SE ¢ imp. P& kg PREMIEK G“s
HOS T Low imp. 10/8 P. & P. 2/ ER1GE 39P &b 10/

matiently  nagnetized with
constant use; this leads to
background noise that prevents perfect

recordings. Simply applied to recording 34/6
head the V313 Icuves head free of mag: &P 16
netism. Cleans any tape head in seconds. * ° N

POCKET SIZE MULTI TESTER With wide-
angle, jewelled meter movenent, ceramic
long-life, low-loss switching, tough impact
resisting case.  Nensit 20,000 ohms/
voit d.c. 10,000 ohms/volt a.c.

19 Ranges: 0-5-25-50-250-500-2.500 volts

d.e.  0-10-50-100-500-1,0600  volts a.c.
0-50p1A-2:5mA-250mA d.c. 0-6,000 ohma-
# megohms, 10y ul-0:001 mF-1 mF.
—20 to +22dB. Complete battery, test
Jead aml P. & P,
instructions. D 0 3/6.

JULIETTENA. SOIBSBANDIBTRANSISTOR
MAINS/BATTERY RADIO
Covers AM 540-1600Kc/s. Marine
1:6-4-6Mc/s. FM 88-108Mc/s. VHF
108-134Mc/s. PB 148-174Mc/s. Fer-
rite bar aerial for AM/MB. Telescopic
aerial for FM/VHF/PB. 4”
8peaker arul B.F.O. Operates on AC
250V or DC by Iour 1:5V hatteries.

FRE-STRETCHED

age, moisture, heat,

eritone
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TENSILISED to ensure the most permanent base.

output throughout the entire audio range. Double wrapped

TAPE §POOLS 3" 1/-, §°, 51", 7" 1/9.
Post and Packing 37 1/-, 57, 51"

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED

IN US.A. FROM EXTRA STRONG

THE QUALITY IS UNEQUALLED.
Highly resistant to hreak-
High polished splice free finish. Smooth
-attractively hoxed.

MATERIAL.

cold or humidlty.

LP3 3" 250° P.V.C. 5/8 LP8 &§:° 1200° P.V.C. 12/6
momnetic recoraing tape TT3 3" 450 POLYESTER 7/6 DT8 51” 1800' POLYESTER 22/8
DT3 34" 600° POLYESTER 11/8 TT8 51" 2400 POLYESTER 37/6
SP5 5 600° P.V.C. SP7 77 1200° F.V.C. 12/8
LP5 5 800° P.V.C. DT? 7° 2400° POLYESTER 25/-
DT5 5° 1200° POLYESTER 15/— TT? 7° 3800 POLYESTER 50/-

TAPE CASES 5°, 7" 2/8.
1/6, 7" 2/-. (8 reels and over Post Free.)

PB.L'MIEB RA’DI 0

23, TOTTENHAM COURT ROAD, LONDON, W.1

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
aml  50ft  connecting
wire. Compact size, two
way call system. 1deal for
home, oftice, factory, ete.

65/-

FOUR STATION INTERCOM. Master unit and 3 slaves.
1deal for office and home. Complete with battery and
connecting wire £7,19.8.  1’. & I’. 5/6.

“PREMIER” TAPE CASSETTES
c60  (7.) 7/6

THREE FOR 21/-
C90 (i) 12/6
Ci20

THREE FOR 36/-
THREE FOR 51/-

) 17/6
P. & P.1/-.

CASSETTE HEAD
CLEANER

Removes unwanted deposita
from delicate tape heads.
Fits all cassette recorders.

(/6 &+

| .— DXFORD ST

LJE

TOTTENHAM COURT RO

]
T oA (RS

AR tro ™

@ﬂ

Tel:01-636 3451 | Mo 1
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RECEIVED SIGNALS AT ABOUT
60,000 AND 100,000 YDS.

TRANSMITTER

PULSE
L 1 1 1 1 1
0 20 40 60" 80 100
X 1,000 YDS.
a
-
L=
2z
wE
-
TIME
Fig. 1.3. **A” ’scope display of range

Since the pulse repetition frequency (p.r.f.) of the
radar is high, typically lkHz, the spot moves rapidly
and the display appears continuous. This type of
display is sometimes known as an ‘A" ’scope, Fig. 1.3.

If the radar p.r.f. is 1kHz then the spot could travel
across the screen in Ims. (Slightly less than Ims in

fact, because the spot cannot return to the start of the:

sweep instantaneously.) If the length of the sweep is
5in then each lin represents 200us or 20 miles.

The total length of scan represents the maximum
attainable range of 100 miles since for targets beyond
this range the reflected energy does not arrive back ai
the receiver before the next transmitted pulse. (A
target at 110 miles could produce an indication as
though it were at 10 miles, but the signal strength
would be so low that it would be obvious that there
was no real target at 10 miles.)

If the sweep speed is increased then the element of
range represented on the screen is decreased, a sweep
time of 200us represents the first 20 miles of the avail-
able range. In this case the spot sweep is triggered by
the transmitted pulse and takes 200xs to scan the screen.
1t then flies back to the start and waits for about 800us
during ‘‘dead time’’, until the next transmitted pulse
again initiates the sweep.

\ PPI ROTATION LINKED
(«—T0O AERIAL ROTATION

|
Fig. 1.4. The p.p.i. display principle for indicating
both range and bearing
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This “*A” ’scope range display has the disadvantage
that it can only display signals reflected from one
direction at a time. This can be overcome by rotating
the aerial and using a different form of display.

PLAN POSITION INDICATOR DISPLAY
(P.P.lL)

For the p.p.i. display the spot sweep starts from the
centre of a screen and moves outwards, so the distance
between the centre of the screen and the circumference
represents the range. Each sweep then rotates in step
with the aerial, Fig. 1.4. The sweep from centre to
circumference still occurs at the radar p.r.f. but the
aerial rotation through 360 degrees occurs slowly due to
mechanical limitations in moving the aerial mass,

The signals to be displayed are applied to the grid or
cathode of the c.r.t. to “bright-up” the screen where a
target appears. The screen is coated with a material
having long afterglow properties so that the echo
signals remain visible on the screen until the sweep has
completed 360 degrees. The repeated rotational
sweep brightens the display again.

A typical p.p.i. display is shown in Fig. 1.5, from which
the range and bearings of all targets can be determined.
The position of the transmitting and receiving aerial is
normally indicated by the centre of the screen, but for
some purposes such as ship navigation, it may be more

LAND SHIP TRACK

Fig. 1.5. A typical p.p.i. display for a ship

convenient to move the indication of the transmitter
position to some other point on the screen, typically on
the circumference.

HEIGHT MEASUREMENT

We have already seen how range can be determined
by measuring the time it takes for a pulse to reach an
object and return, and how bearing can be determined
by rotating the aerial. For ship navigation purposes
this is sufficient since all the ships, or land, are on the
same plane as the transmitting ship, and the range
measured is in this case the true ground range. How-
ever, for some applications, such as air traffic control,
where the aircraft are not at a previously known
elevation, it is important to determine height and
ground range.

The elevation angle of an aircraft can be determined
by allowing the aerial to “nod’” up and down, and so
locate the elevation at which maximum signal returns
appear.

Once the target slant, range, and elevation have been
determined, a straightforward trigonometrical calcula-
tion will give ground range and height, Fig. 1.6. In the
early days of radar these computations for range and
height were done mechanically, but now electronic
methods are more reliable.
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A “‘resolver” is provided with slant range and eleva-
tion information by an operator and produces height
and ground range information which can be displayed
as dial readings or on separate c.r.t’s.

TYPICAL RADAR SYSTEM

The various sections of a radar installation are
linked as, for example, in Fig. 1.7. The timing circuit
generates a pulse at the radar p.r.f. which triggers the
modulator at the required interval. Since the trans-
mitter has to produce a very high power short pulse, it
cannot be controlled by a normal electronic switch, and
the modulator switches on the transmitter magnetron
for the pulse duration required.

To avoid the need for two aerials, an electronic
transmit-receive (t.r.) switch connects the transmitter to
the aerial for the duration of the transmitted pulse and
the receiver to the aerial for the intervals between
pulses. This operation is not as simple as it sounds
since, during the transmission of the high powered
pulse, the receiver has to be protected from break-
through which might damage it, and yet an instant
later the receiver has to be ready to detect the very
small signal returns.

These returns are mixed with the signal from a
local oscillator to produce an output at the intermediate
frequency. This i.f. signal is amplified and detected by

TARGET

HEIGHT
A

ELEVATION ANGLE

RADAR

SET GROUND RANGE

HEIGHT2r sin 6

Fig. 1.6. Calculation of height from slant range and
elevation information

a crystal detector and then applied as video information
to the indicator display. The i.f. is typically 4SMHz
and these amplifiers are similar to those used in a
television receiver.

On receive, the target information, aerial bearing,
and elevation angles, are fed to the indicator unit,
which displays the range, bearing, and height of all
aircraft within range. An input from the timing circuit
ensures that the c.r.t. can be synchronised to the
transmitter p.r.f.

FACTORS AFFECTING PERFORMANCE

Each parameter of the radar will affect its maximum
range and resolution; some are within the control of the
designer and some remain the operator’s responsibility.
The designer can choose an aerial, receiver gain,
transmitter power, p.r.f.,, pulse width, and display
consistent with the application, while the operator may
have to choose the location for transportable equip-
ment. This must be sited so that it is not shielded by
hills or tall buildings, and is well away from man-made
electrical interference.

Some other interfering factors, such as target size and
sea or weather conditions, may be beyond the control
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TRIGGER
Q TRANSMITTER D
]MODULATO;HMAGNETRON | @
TR.
A SWITCH
TIMING |
CIRCUIT X BAND
RECEIVER
CRYSTAL : [
_1 MIXER
INDICATOR LE AMP =
4SMHz L
OSCILLATOR

Fig. 1.7. The block diagram for a typical puised
radar installation

of both designer and operator. These are as follows:

(a) P.R.F. The interval between transmitted pulses
must be long enough for the pulse to reach a target at
maximum range and return to the receiver, since if a
second pulse is transmitted before the first has returned,
the reflected pulse may be lost or at best, if displayed on
the c.r.t. after the second pulse has been transmitted,
could cause confusion to the operator.

To avoid this problem the radar p.r.f. is chosen so
that there is ample time for a pulse to be reflected from a
target at the maximum range of interest before a second
pulse is transmitted. The sweep speed of the display
is chosen so that only the range of interest is indicated.

A long range early warning search radar would have a
low p.r.f. while an airfield local radar, with a maximum
range of perhaps 10 miles, could have a high p.r.f.
If the p.r.f. is made too low then the amount of informa-
tion presented per second on an A’ 'scope or a p.p.i. is
low, and performance will suffer.

This problem with a low p.r.f. may be partly over-
come by using a storage tube display rather than p.p.i.
In this system information is read on to the storage tube
at the p.r.f. but retrieved by scanning at a faster rate
and displaying the information on a conventional
television type of tube.

(b) PULSE WIDTH. The pulse width affects two
things, the minimum range and the resolution of the
radar. Range measurement on an **A’ 'scope is made
from the leading edge of the transmitted pulse to the
leading edge of the received pulse, if an object is so
close that the echo pulse is received before the end of
the transmitted pulse then it is impossible to interpolate
the range on the screen.

If the transmitter has a pulse width of, say, 12xs then
for a target at 1 mile the start of the echo signal would
be received before the end of the transmitted pulse,
Fig. 1.8a, and range cannot be measured. For a target
at -5 miles the start of the echo pulse would be received
shortly after the end of the transmitted pulse, Fig. 1.8b;
in this case range can be measured.

In practice, pulse widths are normally shorter than the
12us chosen for this example; lus is more common.
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2Watt and 3Watt

These Plessey general purpose integrated circuit audio

amplifiers are being used by a number of major equipment

manufacturers throughout the country. '
Through large scale production Plessey can now make

these devices available to home constructors at reasonable
prices.

Each circuit incorporates a preamplifier and a class A-B
power amplifier stage and needs only a minimum of
external components.

Take a look at these specifications opposite !

These really outstanding Plessey |C audio amplifiers are
immediately available off-the-shelf together with data/
application brochures (Price 1s. 9d. each) which include
PC board layouts for mono and stereo. Obtainable from:

Farnell Electronic Components Ltd
Canal Rd, Leeds LS 12 2TU
Tel: Leeds 636311 Telex: 55147

Characteristic

SL402A SL403A

Output power r.m.s. 2w 3w
Input impedance

Preamplifier 20M @ 20M @

Main amplifier 100M @ [*100M @
Distortion

Preamplifier 0.1% 0.1%

Main amplifier 0.3% 0.3%
Frequency response

Lower—3dB point 20 Hz 20 Hz

Upper—3dB point 30 kHz 30 kHz
Operating voltage - 14V +18V
Min. operating load 75 @ 75 @

SDS (Portsmouth) Ltd
Hillsea Industrial Estate, Hillsea, Portsmouth, Hants.
Tel: Portsmouth (0793) 62332 0r62180 Telex:86114

PLESSEvmicroelectronics

Cheney Manor Swindon Wiltshire England Telephone: Swindon (0793) 6251. Telex: 44375
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OUTPUT VARIABLE 0-260v.

BRAND NEW l
Keenest prices in the country,
AII Types (and Spares) from 1
4 to 50 amp. from stock. |

SHROUDED TYPE
I amp, £5. 10. 0.
£6. 15. 0. 5 amps, £9.
8 amps, £14. 10. 0. 10 amps,
£18. 10. 0. 12 amps, £21. 0. 0.
IS amps, £25. 0. 0. 20 amps,
£37. 0. 0. 37.5 amps, £72. 0. 0.
50 amps, £92. 0. 0.

OPEN TYPE (Panel Mounting)

4 amp, £3.10.0. | amp, £5.10.0. 2} amps, £6.12.6.
e i ettt G i v o e e S

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

|
I
i to 36 Flash per sec. All electronic components inctud- I
i
i
|
l

2.5 amps,
15. 0.

ing Veroboard $,C.R. Unuuncnon Xenon Tube and in-
structions £5.5.0 plus 5/- P.

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller tin
printed circuit. New tng;er coil, plastic thyristor
1-80f.p.s. Price 9 gns, 7/6 P. & P.

HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and
the photographic field. It has four times the light output
at 30 fp.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 avajlable from stock.

100 WATT POWER RHEOSTATS (NEW)
AVAILABLE 1N THE FOLLOWING VALUES : ‘

I ohm, 10a.;5 ohm, 4.7 a.; 10 ohm, 3 a.;
250hm,2a 500hm,l4a Iwohm,la.
250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm,
280 mA; i'5 Kohm,230mA 2'5 Kohm, .2a.;5 Kohm, I40
mA. Dlameter 3}|n Shaft length Fin., dia. um All at 27/6

each. P. & P.

50 WATT. I/S/|0/25/50/IOO/250/500/I/I'5/2'5/5 Kohm. I
All at 21/- each. P. &

25 WATT. |0/25/50/IOO/250/500/I/I 5/2-5 Kohm. All l
at I4/6 ea(h. P & I
VEEDER RC ROOT 230V ac. 50 cycle 5- fgure = I

counter (non resettable) |8/6 P. I/6
MOTORIZED SWITCHING UNIT (EX-W D) P ‘k,
}3‘:.

Powerful precision made Ex-.W.D.
12V D.C. reverseable motor, drives
muftiple gear train with output
approx. 4 r.p.m. and S r.p.m.
Price 25/- Plus 4 6 P, & P
— -
EX W D MINIATURE BLOWER UNIT
18-24V operation, overall length 32

@2 ;/Iower 23" by 2§”. Price 20/-, Plus

PARVALUX TYPE D19 230/250 VOLTS acl
REVERSIBLE GEARED MOTOR

30 r.p.m. 40Ib. ins. Position of drive
spindle adjustable to 3 different angles.
Mounted on substantial cast aluminium
base. Ex- equlpmen: Tested and in first
class running order, A really powerlul
motor offered at a fraction of makers*
BI’ICC GGNS P & I-/' —

R.CA. Plastlc Trlac 400 PIV 8 amp. Prlce 25/6 R C A Dlac
for above, price 6/-. Prices include data sheet and circuit.

G.E.P.UT.DI3 TI. 12/-. Texas F.E.T. 2N3819 7/6.
New plastic thyristor 400 PIV 8 amp. 18/6 incl. data sheet.
AII above pnces plus I/é P & P

i
|
VAN DE GRAAF ELECTROSTATIC GEN ERATOR E
I
1
i

230V A.C. giving a potential of approx. 50,000V,
complete including accessories for carrying out a
number of interesting experiments, and full
instructions. This instrument is complecely
safe, and ideally suited for School demonstra-
tions. Price £7.7.0, plus 4/- P, & P. L't. on req.

All Mail Orders—Also Callers—Ample Parking Space

Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W.4
SHOWROOM NOW OPEN CLOSED SATURDAY Phone 995 1560
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J 05V, 5V, 250V, 1,000V; a.c.

SERVICE TRADING CO

VARIABLE VOLTAGE TRANSFORMERS

U TN AR G e | LIGHT SENSITIVE SWITCH

Kit of parts, including ORPI2 Cad-
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc., 6-12
vole D.C. op. price 25/- plus 2/6
P. & P, ORP 12 mcludmg circuit,
10/6 each, plus | /- P
A.C. MAINS MODEL Incorporates
Mains Transformer, Rectifier and special
relay with 2 5 amp mains c/o contacts.
P;ice inc. circuit 47/6 plus 2/6 P. & P.

LIGHT SOURCE AND PHOTO
CELL MOUNTING éaal
Precision engineered = -
light source with focusible QE
lensassembly and ventilated W ===
lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12

or similar cetl. Both units are single hole
fixing. Price per pair £2.15.0. P, & P. 3/6.

RELAYS New SIEMENS,

PLESSEY, etc. minia-

ture relays at COMPETITIVE PRICES

Coil Working Contacts Price
4] d.c. Voits

4c/o H.D. 14/6

170 9-12 3c/o+1 H.D.c/o 12/6
280 6-12 2 c/o 1.B  14/6
700 12-24 2c/o 1.B  12/6
700 16-24 4 c/o 1.8 15/6
700 16-24 4M 2B 1.8 12/6
2500 30-50 2c¢/o H.D. I.B 12/6
9000 40-70 2 c¢/o 1.8 10/-
H.D. Heavy Duty. POST PAID
I.B. = Including Base

MINIATURE RELAYS
9-12 volt d.c. 2 c/o 500 M.A, contacts.
Size | x § X %in, Price 11/6 post paid.

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

230 VOLT AC RELAY LONDEX 4 cfo
3

amp contac(s I8/6 nnc base. post pmd

Functional Versatile
Educational

This multi-purpose Auto
Transformer, with large
centre aperture, can be
used as a Double wound
current Transformer, Auto Translormer.
H.T. or LT. 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 could be
wound to give 8V. ’"‘ lliamp, or 4V. @ 25amp,
or 2V, 4 50amp.

Price: RT.I00VA 3 IB turns per volt, £2,5.0+
3/6 p. and p. RT.300VA 2.27 turns per volt,
£4,40+5/6 p. and p. RT. IKVA |.B2 turns
per volt, £6.10.0 +6/6 p. and p.

=Y SAVWA muLTI
: RANGE METERS

New Model US0D Multi tester,
20,000 OPV, mirror scaled with overload
protection. Ranges—d.c. volts: 100mV,
volts:
2:5v, 10V, 50V, 250V, 1,000V; d.c.
current:  SuA, 05MA, SMA, SOMA.
250MA. Complete with battery and test
probe. £7.5.0 post paid.

- —— e e T i — — —
34R SILICON SOLAR CELL

4% -5 volt unit series 1

connected, output ~j
up to 2V at 20mA )
in sunlight, 30 times /1

the efﬂciencyofselenium 45/- P & P.1/6.
- — — ——
LT TRANSFORMERS
All prlmarles 220-240V

e No Sec. Taps Price Carr.
30 32 34,36V ac 5A .. £4.13.6 6/-
30, 40, 50V at SA ...... f
IO, I7. 18Y at |0A
6, 12V at 20A
17, 18, 20V at 20A .
6, 12,20V at 20A ......
24V ac 10A. ... ....... £
4,6,24,32V at 12A ...

~<

ONAVIAWN — o

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

TRANSISTOR AUDIO
AND RADIO CIRCUITS

for Radio Receivers, Radiograms, Record
Players, Tape Recorders and Hi-Fi Equip-

ment,
A Mullard Publication
30/- Postage | /-
PRACTICAL INTEGRATED CIR-

CUITS, by A. }. McEvoy & L. McNamara.
18/-. Postage |/-.

SERVICING WITH THE OSCILLO-

S/COPE by Gordon ). King. 28/-. Postage
QUESTIONS AND ANSWERS

TRANSISTORS, by Clement Brown. 10/-.
Postage 6d.

COLOURTELEVISIONPALSYSTEM,
by G. N. Patchett. 40-/. Postage |/-.

RADIO COMMUNICATION HAND-
BOOK, by Radio Society of Great Britain.
63/-. Postage 4/6.

TRANSISTOR SUBSTITUTION
HANDBOOK No. 9, I8/-. Postage /-

S.C.R. MANUAL, by the General Electric
Company. 25-/. Postage |/6.

TRANSISTOR  MANUAL, by the
General Electric Company. 21/-, Postage | /6.

THE MODERN BOOK GO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2]1 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

NEW RANGE U.H.F. T/V AERIALS

All UH.F. aerials now ﬁtted with tliting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-. 14 element, 52/6. 18 element,
60/-. Wall Mounting with Cranked Arm,
7 element, 60/-. 11 element, €7/-. 14 element,
75/-. 18 element, 8§2/6, Mast Mounting with
2In. clamp. 7 element, 42/6; 11 element, 55/-;
14 element, 62/-; 18 element, 70/-. Chimney
Mounting Arrays, Com plete, 7 element,
72/6; 11 element, 80/-; 14 element, 87/6; 18 element,
95/-. _ Complete assembly instructions with every
unit. Low Loss Cable, 1/6 yd. U.H.F. Pre-
amps from 75/-. State clearly channel number
required on all orders.

BBC - ITV AERIALS

BBC (Band 1). Telescoplc
"H"25/- S%xtemal S/D, 30/-.

ITV (Band 3).
array, 30/-, 5 element, 40/-.
7 element, 50/-. Wall mounting,
3 element, 47/6. 5element, 52/6.

Combined BBC/ITV. Loft
143, 40/ 1+5,'50/-; 1+7,
80/ Wail mounting 1+3, 57/6;

+3, 67/6; Chimney 113, 67/6.
112 75/-

3 element loft

7VBF_/ transistor  pre-amps,
COMBINED BBCI—ITV—BBC2 AERIALS
14349, 70/, 14549, 80-/. 1+5+14, 90/-.

1+7+14, 100/-.
leaflet available,

M. (Band 2). Loft §/D, 15/-, “H", 32/8, 3
elemené;l 554- Co-x emlal urilt‘s guvallable Co-sax
L ax. plugs, tlet boxu. /-
DlplexerCmssoverBoxes. 13/¢l C.W.0. or C.O.
P.&P. 6/-. Send 6d. stamps for Illustrated llsts

CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-4] Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

Loft mounting only. Special

Practical Electronics

February 1970



RECEIVED PULSE OVERLAPS
TRANSMITTED PULSE,
RANGE CANNOT BE MEASURED

RECEIVED PULSE DOES NOT
OVERLAP TRANSMITTED PULSE,
RANGE CAN BE MEASURED

TRANSMITTED
PULSE

TRANSMITTED
PULSE

@ el (o

Fig. 1.8. Minimum range depends on pulse width

Even this is too long for some airborne interception
applications since this represents a range of about
500ft.

If two targets in a direct line from the aerial are only
separated by a short distance, then the front edge of the
signal reflected by the furthest target will be combined
with the trailing edge of the signal from the nearest
target, and a “‘single” target indication would appear on
the screen.

For very close ranges or for a high resolution, pulise
widths of 0-1xs may have to be used. However, for a
given peak amplitude a long pulse contains more
energy than a short pulse, so that the short pulse
requirements for a high resolution may have to be
weighed against the maximum energy requirements for
a long range.

(¢) TRANSMITTER POWER AND RECEIVER
NOISE. The maximum range of the radar will be
limited by the ability of the receiver to detect the weakest
echoes in the presence of noise. This noise input to the
receiver is made up from atmospheric disturbance and
thermal agitation in the receiver input stages. On an
“A” 'scope display, the noise looks like “grass’ which
may hide the weak echoes, Fig. 1.9. The input to the
receiver consists of signals plus noise in a specific ratio,
and due to the extra noise contributed by the receiver
itself, the signal to noise ratio at the output is smaller
than the signal to noise ratio of the input signal.

The noise figure N of the receiver is defined as the
ratio of ‘“signal-to-noise ratio at the input™ divided by
“*signal-to-noise ratio at the output™. If the receiver
were perfect and contributed no noise of its own, then
this ratio would be 1 or 0dB. Since the receiver does
contribute some noise power, then the noise figure may
be 10dB at X-band unless special low noise techniques
are used.

PEAK POWER —— T —

MEAN POWER

PULSE DURATION ——-)J L—
PERIOD OF
ONE CYCLE

Fig. 1.10. The relationship between peak and mean
power

Practical Electronics  February 1970

SIGNAL ALMOST
HIDDEN IN NOISE

STRONG SIGNAL
NOISE

s

Fig. 1.9. The appearance of noise on an ‘A’ ’scope

Since the transmitter may have a pulse duration of
s and a p.r.f. of 1kHz the mean power developed may
be low, while the peak power (which determines the
strength of the echo signals) may be very high. So that
the mean power ratings of the transmitter components
can be lower than might be expected at first sight. One
cycle of operation is shown in Fig. 1.10, where the
power output remains at the peak level for only a small
part of the complete cycle.

If the peak power is 100kW, the pulse width Ixs, and
the p.r.f. 1kHz (1ms duration) then the mean power is
given by:
peak power 100 x 10?

duty cycle 1,000

(dy THE RADAR EQUATION AND MAXIMUM
RANGE. By considering the transmitter power, the
gain of the directive aerial, and the effective radar
cross-sectional area of the target, the maximum radar
range can be determined.

mean power = = 100 watts.

PG %0 4
Riax = [(477)3 Smin]

where:
P = transmitter power
= maximum detectable range
aerial gain, using the same aerial for trans-
mission and reception
A = wavelength
o = radar cross-section of the target
S min = Minimum detectable signal.

This simplified version of the radar equation can only
be used as a guide to expected performance since many
factors, atmospheric conditions for example, have been
omitted. 1t is difficult to make generalisations about
performance from this equation alone since all the
parameters are interdependent in a practical system.

However it can be seen that the maximum range is
proportional to the fourth root of transmitter power, so
that sixteen times the power is required to obtain twice
the range. It may prove easier to improve the minimum
detectable signal value by using low noise receiver
techniques rather than attempt to increase the trans-
mitter power.

Alternatively the maximum range is proportional to
the square root of aerial gain, so that only four times the
aerial gain will double the range.

Part of the art of system design consists of optimising
conflicting parameters to achieve a required per-
formance within a given size, weight, and complexity
requirement,

max

I

To be continued
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MARKET

PLACE

ltems mentioned in this feature are usuvally
avaifable 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,

FLASH TUBES

Readers who like to construct their
own photographic equipment will
find the range of CD xenon filled
flash tubes available from W.E.L.
Components Ltd., suitable for elec-
tronic flash gun construction experi-
ments.

Three basic tubes are made. The
CD10 is U shaped with wire ends and
a light output rating of 50 joules.
The tube operates from 500V but
requires a minimuim trigger voltage of
2kV. The maximum recycling time
is 10 seconds.

The CDI11 is similar to the CD10
but is mounted on an octal base.
The CD14 uses the same xenon tube
mounted on an octal base but
incorporates a pulse transformer and
integral reflector. Pulse transformers
type PT56 are recommended for use
with types CD10 and 11,

Further data, including an applica-
tions report giving details of a 50-
joule flash unit, is available from
W.E.L. Components Ltd., 5 Lovelock
Road, Reading. A small charge is
made for posting and packing.

BATTERY TESTER

One of the many new ranges of
Eagle products announced recently is
a battery condition test meter type
BT-15. The meter will test the
condition of 1-5V to 90V dry cell
batteries on load in 15 switched
ranges.

On the switched ranges for 1-5V,
4:5V and 9V batteries there is a high
and low position, which shows the
battery condition for high and low
current drain.

The meter scale is divided into
three segments which read ‘‘replace”
for less than 50 per cent efficiency:
*‘useable” for between 50 and 80 per
cent efficiency; and **good™ for 80 to
100 per cent efficiency.

The BT-15 battery tester costs £9
and is housed in a plastics case,
similar in appearance to a multimeter.

RESISTANCE BRIDGE

A robust general purpose bridge,
type PW3, for d.c. resistance measure-
ments with a range from 0-001 ohm to
10 Megohm is the latest product from
Croydon Precision Instruments.

A transistor inverter, powered by
seven 13V dry cells, automatically
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supplies the correct voltage for the
bridge according to the range
selected. The four measuring controls
are connected in a form of Kelvin
Varley potential divider network and
a seven position range selection
switch, for values of up to 1,000, 100,
10, I, O-1, 001 and 0-001, also
incorporates a battery check position.

Under all conditions of measure-.

ment there is never less than 5,000
ohms in series with the galvanometer
and Rx terminals. This gives a
certain amount of protection to the
meter when the battery key is opened
while measuring the resistance of
inductive circuits.

Another claimed feature of the
bridge is that it has a true zero
irrespective of range setting. There
are no switch contacts in series with
Rx, so eliminating any resistance
variations due to contact resistances.

The PW3 bridge is housed in an
attaché style case and full details
and cost can be obtained from
Croydon Precision Instruments Co.,
Hampton Road, Croydon, CR9 2R U.

SATTERY TESTER
N T
¥

PW3 Resistance Bridge marketed by
Croydon Precision Instruments

Soder Wick from
Southern Watch
and Clock

Supplies

DESOLDERING

Most desoldering products on the
market consist of special soldering
iron attachments and work on
vacuum suction for removing solder.
The *“*Soder Wick” from Southern
Watch and Clock Supplies, is different
in that it acts like *‘blotting paper”
when applied to molten solder.

The joint to be desoldered is heated
by any standard iron and as soon as
the solder begins to melt the wick is
applied directly to the joint, drawing
the solder into itself. It is claimed
that this method avoids any excessive
heating and leaves the joint com-
pletely clean and ready for resolder-
ing.

The wick, available in varying
widths, can be used for all types of
solder connections, from integrated
circuits and printed circuit boards to
electrical appliances or complex
electrical apparatus.

The solder wick is supplied in
13in plastics containers and there is
approximately 60in of wick. Prices
range from 18s to 20s per reel,
according to width.

Further details can be obtained
from Southern Watch and , Clock
Supplies, Ltd., Industrial Tools
Division, 48-56 High Street, Orping-
ton, Kent,

LITERATURE

To save unnecessary costs and
wastage, the Mullard Technical Hand-
book is now being issued as a series of
three volumes. Each book deals
with a particular section of Mullard
manufactured components and is
divided into several parts or chapters.
The first part contains details of semi-
conductor and integrated circuit
devices and is divided into six parts.
The second contains five parts dealing
with valves and tubes.

The final book deals with com-
ponents and materials and is divided
into three parts covering electrical
components, ferrite, PXE, per-
manent magnets, and ferroxcube
inductor cores.

As only certain sections will be of
interest, according to particular
requirements, each of the 14 parts can
be purchased separately at 12s each,
post free.

Further details and orders for the
handbook should be addressed to
Central Technical Services, Mullard
Ltd., Mullard House, Torrington
Place, London, W.C.1.
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, brings you a
= mountain of

components at
manufacturers’

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.
(1IN916 1/11d. 1 2N697 4/5d. (1 2N706
2/3d. 0 2N70€A 2/9d. O 2N929 5/8d.
2N16134/8d.12N3011 9/1d. 12N3053
6/2d. 0 2N3053 15/9d. 0 3N140 15/3d. O
BFYS50 4/8d. O BFYS1 3/9d. (BSY2718/-00 £
BSY95A 3/3d. 01 C407 4/6d. O CA3012 V
18/3d. 0 CA3014 25/6d. 0 CA3020 25/9d. O
OA200 1/9d. 01 OR202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 7C WATTS

The result of the combined resources of SGS 12A £7. 0. 0.

and RCA these quasi circuits set new standards 25& £8. 5. 0.

in quality and performance. Each kit is complete  40A £9. 0. 0.

with circuit diagram, all semiconductors, resis- T0A £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

1 enclose 4/-. Please send me your price list and guide [_]

[ am interested in 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) PE 270

prices

h-----------------------------‘
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RADIO CO. LTD.

lZw/Zrl}m
HIGH FIDELITY

SPEAKERS

As used in the
‘Alan Douglas
Electronic Organ’
featured in

this issue

Whiteley Stentorian Speakers incorporate 40
years of development in acoustic technology.
Their frequency response is exceptionally wide,
and their overall performance is outstanding.
Few speakers can equal, and none can excel the
superb reproduction of the high fidelity
speakers in the Whiteley Stentorian range.

MODEL H.F.1016 MAJOR

10" Die-Cast Unit, incorporat-
ing 16,000 gauss magnet
system and has a 15 ohms
impedance speech coil.
Handling capacity 10 watts.
Frequency response 30-16,000
c.p.s. Bassresonance 39c.p.s.

MODEL H.F.1012

10" Die-Cast Unit, incorporat-
ing 12,000 gauss
Handling capacity 10 watts.
Frequencyresponse30c.p.s.to
14,000 c.p.s. Bass resonance 35
c.p.s. Fitted with cambric cone
and universal impedance
speech coil providing instan-
taneous matching at 3, 7.5 and
15 ohms.

Ask your dealer for full details of the Stentorian range or write to

WHITELEY ELECTRICAL RADIO CO. LTD

MANSFIELD - NOTTS - ENGLAND
London Office: 108 KINGSWAY, W.C.2
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Tel: Mansfield 1762/5
Tel: HOLborn 3074

magnet.

FERRANTI

SEMICONDUCTORS

are specified by
PRACTICAL ELECTRONICS
for their
ELECTRONIC ORGAN

Supplies are available from
these FERRANTI Distributors :

EDMUNDSONS ELECTRONICS LIMITED,
60 -74 Market Parade, Rye Lane, Peckham,
LONDON S.E.15.

Tel: 01-639 9731. Telex: 887212.

SOUTH

SEMICOMPS LIMITED,
Station Wharf Works, ALPERTON, Middlesex.
Tel: 01-903 3161. Telex: 935243.

WEL COMPONENTS LIMITED,
5 Loverock Road, READING, Berks.
Tel: 0734-40616/9. Telex: 84529,

MIDLANDS COVENTRY FACTORS LIMITED,
Coronet House, Upper Well St, COVENTRY.
Tel: 0203 21051.

SWIFT- HARDMANS ELECTRONIC AND
AUTOMATION DISTRIBUTORS,
Swift House, Hanley, STOKE-ON-TRENT.
Tel: 0782-24531. Telex: 36297.

SWIFT- HARDMANS ELECTRONIC AND
AUTOMATION DISTRIBUTORS,

P.O. Box 23, Hardale House, Baillie Street,
ROCHDALE, Lancs.

Tel: 0706-47411. Telex: 63237.

NORTH

SCOTLAND SEMICOMPS NORTHERN LIMITED,
44 The Square, KELSO, Roxburghshire.
Tel: 2366-7/2369. Telex: 72192.

Fe3a2 (M) Practical Electronics  February 1970



INTELSTAT IV

The largest communications
satellite in the world is due to be
launched in 1971. It has been
designed for world wide communica-
tions and will be placed in a geo-
stationary orbit at 22,300 miles
above the earth. Almost 18ft high
and 8ft in diameter, it will be capable
of a number of combinations of voice
and video transmissions. For example,
it could carry 12 colour TV broad-
casts or 6,000 two-way telephone
conversations.

Intelstat, the International Tele-
Telecommunications Satellite Con-
sortium, owns the earlier Intelstat
satellites which have already linked
the countries of the world in a
global communications service. There
are now some 69 member countries of
Intelstat. They jointly own the
satellites but the terminals and land
distribution systems are the property
of the member governments or of
private enterprise in the countries
where they are installed.

The new generation of satellites for
Intelstat described above will be
built by the Hughes Aircraft Corpora-
tion of California. Of the four
satellites to be built under this
contract, two will be assembled in
"Europe by the British Aircraft
Corporation, and then shipped to
California for final testing.

POSITION FIXING BY
SATELLITE

A system that can locate ships
within five nautical miles has been
developed by G.E.C. of America.
Such an accuracy is as high as any
system in use at the moment. If
applied to the location of aircraft it
would help to fit them into the air-
space available with great precision
and cut down congestion at the air-
ports. Applied to ships it could be
used where crowded harbours are
involved with small and large vessels.

The NASA Applications Tech-
nology satellites 1 and Il have been
used for this purpose. A ground
station sends out coded signals
which are relayed by either of the
pair of satellites. Coded signals are
returned to the ground station from

the vessel or aircraft taking part in the -

same way. In each case two si.gnals‘
one from each satellite, are monitored
by a computer at the ground station.
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RAGEWATCH

By Frank W. Hyde

The positions of both satellites being
known accurately, the timing of the
returned signals can be used to
calculate the position of the craft.
As the computer does this in a few
seconds, the fix is very fast.

Tests made of the system showed
that all sorts of vehicles could be
tracked. One test included a mobile
van, a coast-guard ship, and two
aircraft. The system was developed
by Roy A. Anderson who points out
that use of a higher frequency of
operation would still further increase
the accuracy by the reduction of the
interaction of v.h.f. signals in the
ionosphere. However its wider
application is assured at the moment
because the majority of installations
have v.h.f. as standard equipment.

PIN POINT NAVIGATION

Still another system using very low
frequencies has come into use. This
is the accurate navigation system
developed by the US Navy, which has
been named OMEGA. It is swift and
efficient in operation, virtually error
proof, and should be of benefit to all
scafaring nations.

The system consists of eight
transmitters strategically set up round
the world. Four of these have
already been set up and are in
operation. The remainder should be
completed by 1972.

OMEGA began life 18 years ago
when the US Navy were seeking a
more efficient system covering long
distances. Threc stations were set up
as a first experiment. After two
years of tests the Navy ordered
equipment to extend its, use to
surface and underwater craft. Now
more than half of the world can be
covered by the system and two of the
largest commercial ocean going
liners, the Queen Elizabeth 1l and
Challenge, have been equipped.

When the world wide system is in
operation there will be transmitters in
Minnesota, Hawaii, Norway, Japan,
Trinidad, Australia or New Zealand,
Chile or Argentina, and La Reunion
Island off  Madagascar. These
stations will cost less than £250.000.

VERY LOW FREQUENCY

The OMEGA transmitters use a very
low frequency of operation, namely
10 to 15kHz. These low frequency
waves are bounced continually

between the earth and the ionosphere
and enable signals to be received at
distances of more than 8,000 miles
from the transmitter.

The basis of the fix is a comparison
between two signals. The stations
will each have a power of one kilo-
watt fed into a four wire aerial slung
across a valley or fiord. The one
installed at Bratland, Norway, spans
11,000ft across and has a mid-height
of 1,435ft. The aerial at Trinidad
spans 4,800ft and the midspan height
is 800ft. The signal is continuously
pulsed for one second out of ten
seconds. Only one station transmits a
given frequency at a given time. The
pulses from each station differ
slightly in length for identification
purposes and the stations are syn-
chronised by the use of "‘atomic™
clocks. It is not expected that phase
drift will exceed more than one
micro-second per day.

There is a direct read-out on the
front of the receiver and the time
for a fix is about one minute. It is
reported that underwater vessels
down to 50ft can use the system.

THE RE-ENTRY BLACKOUT

The radio blackout that accom-
panies the entry of the space craft into
the earth’s atmosphere has been
given some close attention. The
radio silence lasts some four minutes
and could be vital. In the event of
space shuttles this period could be as
long as 15 minutes. The Air Force
Cambridge Research Laboratories
at Hanscom Field, Massachusetts, are
experimenting with a possible solu-
tion to the problem.

The plasma sheath formed by the
ionised gas around the re-entry
vehicle needs de-activation so that its
transparency to radio waves may be
accomplished. Past attempts have
not been very successful. The Air
Force Laboratories approach was an
attempt to ‘mop up’ as it were the
free electrons with water or some
other chemical sprayed out of the
spacecraft. This was not satis-
factory but an alternative and more
novel approach is being tried.

If the plasma sheath could be
raised to an even higher energy level
it could result in the combination of
the free electrons with the ions faster
than they were disassociating. The
reduction of the density of the
electrons would allow the radio
communication to continue.

The condition required can be
accomplished by radiating r.f. power
into the plasma sheath from the
spacecraft. It was found that 20
watts of r.f. at 7MHz could neutralise
the plasma. Experiments are being
carried using this method backed up
by spray methods using sulphur
hexafluoride which absorbs more
electrons. A space test was arranged
to test the scheme under Apollo
entry conditions. Doubtless the
system will be incorporated in an
early mission.
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By Alan Douglas, Sen. Mem. I.E.E.E.

s we know, the manual voices of this organ are
A applied to one loudspeaker, the pedal tones to
another. These units are external to the console, as
this is the only way in which the sound can be properly
heard.

CHOICE OF SPEAKERS

It is constantly claimed by loudspeaker manu-
facturers that their products reproduce everything
equally well. This is no doubt largely true, but they
do not all do it in the same way. Consequently we
must accept the fact that loudspeakers have a voice of
their own, and the use of “A™ will not necessarily
produce the samz sound as the use of "B,

This factor assumes even greater importance with an
organ, the power versus frequency distribution of which
is quite different from broadcast programme music.
Therefore we must decide on a specific type of loud-
speaker and balance things up to suit this.

The organ was voiced on the WB.HFI1214 for the
manuals and the WB.HF1016 for the pedals. These
were selected after comparative voicing tests with other
loudspeakers.

ENCLOSURE CONSTRUCTION

The two loudspeakers are housed in a cabinet which
makes the most of the space whilst completely
separating the channels. Although of fair cubic
capacity, it only occupies 24in by I5in floor space, and
this is not thought excessive for an organ. Fig. 10.1
shows the principal details of the enclosure, which is
constructed from 3jin chipboard, which is cheap and
very suitable acoustically as it is almost dead. :

The box is divided as shown by a hardboard panel,
the curvature and the small width making it quite
rigid. At the one possible point of flexure, a lin dowel
is secured to prevent vibration.

SPEAKER POSITIONS

The upper loudspeaker is the manual one, HF.1214.
This faces upwards, eliminating any noise. It speaks
into the Leslie type rotor but the back wave is also
used (unlike the usual concept) and this issues from a
small slot just above the floor. It is very important
that the battens supporting the box should allow about a
2in gap here.

The underside of the 3in chipboard mounting panel
and the top 12in of the baffle have thick felt glued on—
just a drop of glue at the corners, otherwise the absorb-
ing power of the felt will be reduced.

The lower or pedal loudspeaker, HF.1016, is near the
floor and faces outwards but away from the player. It
has a vent equal to the cone area near the top of the
box, and again felt is used behind this unit for 12in
up the baffle and on the panel beneath the cone.
Connections are brought out to a terminal block or
sockets, where convenient.
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Sealing at the top of the baffle is by one of the
adhesive plastic tapes and along both sides of the baffle
by Sealastik, a preparation which never fully hardens.
This is quite easy to do if the bottom panel is fitted last.
It is most important that the whole structure is air-
tight, otherwise we may get a weak bass and possible
interference, since there is no way of phasing the two
loudspeakers. In the prototype, all panel edges were
glued by Evostik resin glue type W, which ‘makes an
extremely strong joint.

To match the console, the enclosure should be
finished in Arborite Superdec Sapele laminate with a
contrasting black gloss laminate for the top and
supports. Contact adhesive is a suitable fixative.

EFFECT OF TREMULANT

We thus have two loudspeaker cabinets in one, as it
were, and the distance between the top of the manual
speaker and the floor vent produces subtle changes in
phase when the tremulant is working since the floor vent
signal is steady but the radiation from the top of the
cone is modulated by the rotor.

A further valuable feature of the rotating device is
that the sound appears to come from a much larger
area than that of the loudspeaker cone, thus completely
avoiding the “point source” effect, which is so.
undesirable in an organ.

Many instruments have two speeds for the rotor, but
there are mechanical difficulti:s and, in general, one
speed is quite acceptable. This rotor revolves at
360 r.p.m., and is driven by a.standard tape recorder
capstan motor.

ROTOR ASSEMBLY

To ensure easy starting the rotor is made from 4 in
thick balsa wood, and bent to the shape shown in
Fig. 10:1 by steaming and careful shaping. This
material is obtainable from any model aircraft shop.

The top, to which the rotor edge is glued, is made
from }in plywood with a centre hole of # in diameter
to take a Meccano spindle. To help in setting the
rotor curtain, a rubber band can be fixed round it while
the glue dries. The underside of the top plate is lined
with typewriter felt glued on, which prevents vibration
which at certain frequencies could cause spindle chatter.

To minimise acoustic cut-off and provide stiffness,
we use a piece of §in by 4%in wall alloy angle to support
the lower end of the spindle. This is shown in' the
figure and is held onto the top panel by two screws at
each side.

The bottom bearing for the spindle is made from a
little block of nylon, drilled halfway through. Note
that this material tends to close in after drilling, so the -
drill must be larger than the spindle. Screw the block
onto the angle with two 6B.A. screws tapped into the
metal.

The upper mounting for the spindle is exactly the
same, but of course the bearing hole is drilled right
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through. Make the hole in the metal somewhat
larger, so that the spindle cannot rub on it.

The top angle 1s supported from the speaker mount-
ing board by two picces of lin dowel, glued and
screwed into holes cut in the speaker support.

Now the rotor should spin round with the greatest
ease and no noise. A trace of graphite where the
spindle passes through the top bearing may be
advantageous.

MOUNTING THE MOTOR

Hysteresis motors of the type specified hum or
vibrate to some extent under load, due to magnetic
slip. Therefore we must mount the motor on rubber.
There are many ways of doing this, but two simple
strips of foam rubber as in the figure will do very well.

These, as can be seen, are again mounted on two lin
dowelling pillars, to bring the height of the motor
pulley in line with the spindle pulley. The diameters
of these must be chosen to give the correct ratio, this
depending on the actual motor speed. Such pulleys
can often be standard Meccano types, held to the
spindles by grub screws.

An ordinary rubber band about §in wide will drive
the very light rotor quite well, and to maintain the
tension and align the motor spindle, we attach a light
spring as shown to pull in the opposite direction. In
any event, there must be no joints in the driving belt,
but a metal spring type of belt is noisy. Plastic belts
can be used, but are sometimes inclined to be stiff.
The belt must be very flexible.

The final adjustment is for the height of the rotor
above the speaker. Ideally the gap should be about
4in, but it may not be possible to get quite as close as
this. A larger gap will not affect the higher fre-
quencies, but will progressively reduce the lower ones.
So some contro! over the modulation is possible.

ALL VOICES MODULATED

It is often said that only tibias and flutes can be
treated by a rotating tremulant, but in fact we apply all
the tonecolours in the organ and they are all effective—
though naturally the lower notes are less modulated
than the upper ones: but then, this is just what happens
with pipes. The deepest tremulant is obtained when a
re-entrant pipe enters the rotor, but this would be too
much for some voices. It is felt that the arrangement
outlined will suit most people.

There are other forms of Leslie device, such as
rotating horns and rotating loudspeakers, but these
either have special applications or are too complicated
for our purpose.

As a matter of passing interest, the first rotating horn
tremulant was patented by the late John Compton in
1932, but the original Doppler effect rotating paddle
was in use over 100 years ago in reed organs. It was
realised even then that both amplitude and frequency
must cyclically change to produce the most pleasing
effect.
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MISCELLANEOUS PARTS

Meccano pulleys: 2in dia. (I off); 3in dia. (I off)

Meccano bush g in dia. and 7in spindle to suit

Capstan drive motor 240V (I off) (G. W. Smith &
Co. Ltd)

4 way terminal block

2 way socket strip (2 off)

Foam rubber, felt lining, rotor bearing material
(nylon or Perspex), plastics corner angle, spring
and rubber band for motor.

Screws and nuts 6B.A. (4 off), screws, wood, No.
10 > lin (6 off).

POSITIONING OF ENCLOSURE

Although this organ should be completely free from
hum, signal leakage or noise of any kind, it may well be
that the most effective pedal sound is obtained when the
pedal cone faces into a corner, about 3ft away. This
perhaps will not be possible, in which case the cone
should be parallel with the wall.

In small rooms, a frequency of 32Hz (wavelength
35ft) cannot be properly reflected, and if it is too near a
wall some of the lower room resonances can be excited,
giving rise to what appear to be changes in pitch as one
moves about the room. So every effort should be
made to avoid this effect by suitable placing of the unit
in the room.

The worst results are always noticed in rooms of the
same length, height and width, and in circular rooms.

TUNING THE ORGAN

The oscillators require careful tuning. It will be
understood that as the dividers produce square waves,
there will be many harmonics present, some of which
are discordant. In such circumstances, if the organ is
only slightly out of tune, these harmonics will beat with
others.

Since the natural frequencies of the oscillators are
high, it is more convenient to tune on a divider some
octaves down. This is also in the range covered by the
common type of tuning fork. Since one must have a
standard for tuning, it is best to try and borrow a dozen
forks covering the octave 261-523Hz, that is, middle C
to the octave above. However, with care it is possible
to tune by ear if we have one standard fork, C 261-62Hz.

TUNING PROCEDURE

In referring to the frequency chart given in Part
Three, we can see that there is no top C 2ft therefore the
lowest oscillator frequency starts at 4,186Hz which is the
top C 4 ft,

The remaining oscillators run up to 2ft terminating at
B, 7,902Hz.

The tuning capacitors listed are applied to each
oscillator as shown. Note, however, that these values

B (7,902Hz) 21,600pF F 23,200pF
A sharp 21,750pF E 26,700pF
A 22,000pF D sharp 27,000pF
G sharp 22,600pF D 32,200pF
G 23,470pF  C sharp 39,190pF
F sharp 22,000pF  C (4,186Hz) 52,000pF

All polystyrene
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are only approximate since the tolerances of the units
used are not known exactly. Note also that the core of
the Vinkors only allows a 7 per cent frequency adjust-
ment.

These values should give a near enough approxima-
tion to the note required to allow fine tuning to com-
mence. Again, the way the coils are wound and the
tightness of the core clamp may alter some of the values
shown. This is rather a tedious process, but it only has
to be done once.

Having tuned middle C 261-6Hz exactly to the fork
of this frequency so that no beat notes exist, hold the G
above (note number 32 on the upper manual at 8ft
pitch) with the tuned middle C and move the core of the
G oscitlator coil until there is no beat. The G is now
flattened, or reduced in frequency, until there are 9 beats
in 10 seconds.

With the G so tuned this is held with the D below
(note number 27) and the oscillator of the latter adjusted
for zero beat. This D is now flattened to produce
13 beats in 10 seconds.

Now D and A34 (note number 34 on upper manual)
are adjusted for zero beat, then the A is flattened to
10 beats in 10 seconds.

This sequence is continued for A34 and E29, 15 beats.
E29 and B36, 11 beats. B36 and F sharp (31), 17 beats.
F sharp (31) and C sharp (26), 13 beats. C sharp (26)
and G sharp (33), 9 beats. G sharp (33) and D sharp
(28). 14 beats. D sharp (28) and A sharp (35), 11 beats.
A sharp (35) and F30, 16 beats.

The second notes should always be flattened; the
beats should never be obtained by sharpening the
tuning.

If all that has gone before has been done carefully,
then by holding C25 and F30, the beat rate should be
12 in 10 seconds. Very likely this will not come
right the first time, but persevere until it is correct.

VOICE BALANCE AND ROOM SIZE

Readers will no doubt appreciate that electronic
organs sound very different in different rooms, and this
is in part due to the fact that the sound comes from a
very small area, virtually a point source. Obviously
this is a bad thing, since the area occupied by even the
smallest assembly of pipes is some hundreds of times
greater than that of the loudspeaker cones.

We have to remembcr also that the sound field
changes with the frequency, lower notes spread out
whilst higher ones concentrate more and more on the
axis of the cone.  All this means that the position of the
loudspeaker in relation to the player will affect the
balance of the sound spectrum. In fact, where
extremely small rooms are concerned, it is practically
impossible to obtain a correct balance for all stops, the
more complex voices appearing to be shrill compared
with flutes and the like.

STOP ADJUSTMENT

In this organ there is provision for regulating the
loudness of such stops as might cause difficulties. The
small adjustable pots in the tone networks can be set to
give an agreeable balance for most conditions.

If the constructor still finds some voices too loud
relative to the others, the particular resistor feeding the
outlet busbar can be increased until the balance seems
correct.

Next month: the concluding articlein this series
will discuss some additional circuits for various
effects, and also organ playing technique.




® AID FOR THE DISABLED

HE sound operated switch described here incor-
porates a holding or locking action. The first
sharp pulse of sound switches on the device, and after a
short period of time the next pulse of sound will switch
the device off. Thus this sound operated switch is
different to others in that it only requires a sound to
switch it on, and it will then remain switched on until a
second sound turns it off.

CIRCUIT DESCRIPTION
A block diagram of the unit is shown in Fig. 1. A
loudspeaker or microphone is used as a transducer, to
+% pick up the sound which is applied to.an audio
amplifier (via a matching transformer in the case of LS| ).
The amplified signal is then fed to a monostable
circuit via a limiter. The monostable has a preset time
constant to prevent it being switched more than once by
a burst of sound. The output from the monostable is
then fed to a bistable which switches the load via two
further transistors, 593
The amplifier consists of a direct coupled prnp-npn
transistor pair (TR1 and TR2 in Fig. 2) followed by a
J}ﬂimiter (TR3). The base emitter junction of TR3 is in

effect a diode connected across R6; this means that any
voltage above 0-7V will switch TR3 on. Thus when the
high amplitude audio is applied to the base of TR3, the
output across R7 is a series of pulses corresponding to
the sharp audio peaks.

MONOSTABLE

These pulses are passed through the diode D1 to the
monostable multivibrator. The monostable switches
over on receipt of the first pulse and remains switched
on for a preset period, determined by the time constant
R10 C4, inhibiting the system and blocking any other
sound from the bistable multivibrator.

A sharp sound (i.e. a “'snap” of the fingers or a
whistle) consists not of one single sound, but of a burst
of sound, containing many separate pulses. Thus if
this burst is amplified and then limited, a burst will
appear across R7 containing a random number of
individual pulses. If this burst was applied straight to
the bistable, the multivibrator would *“flip” backwards
and forwards and have a fifty-fifty chance of staying in
the original state, or of having changed state at the end
of the burst.

SOUND
OPERATED
SWIiTCH

By J.E. KASSER P

by
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C3  10uF elect. 12V
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C5 0:0luF
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x
5
Semiconductors
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Di-D4 OA202 = 8
=/
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TI LT700 or similar push-pull audio output Lo g g EEN
transformer. Connect loudspeaker to secondary = AN E ;ig )
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Case see text Y
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Circuit diagram of the sound operated switch

Fig. 2.
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Fig. 3. Veroboard layout
and wiring for the sound
operated switch

Therefore, the monostable multivibrator acts on the
first pulse of the burst, and can not flip back until after
the whole burst has passed.” The delay due to the time
constant (R10 C4) is set up to do this, and will also
ensure that there is an inherent operating delay built in,
so that a short period of time must elapse before a
second change of state can take place.

BISTABLE

‘The output puise from the monostable is passed to
the bistable multivibrator, and is steered by the diodes
to the correct transistor in order to change the state of
the bistable. For when a pulse arrives at the input it
finds one transistor switched on, the other off; thus one
diode (D3 or D4) is reverse biased so that the pulse is
steered through the other diode and switches over the
multivibrator. The next pulse will find exactly the
same situation, but the ‘“'roles’ of the transistors and
diodes will be reversed.

The current flowing in R21 due to the applied
potential difference across it is the base current of
transistor TR8. Thus when TR7 is off, its collector is
at a high potential, and current flows in R21. When
TR7 is on, its collector is at earth potential and no
current flows in R21.  When current flows in R21, TRS8
is switched on, its collector falls to earth potential and
switches off TR9, thus no current will flow in the load
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connected across the output terminals.  When the unit
is in the other state TRY is switched on and current
flows in its collector and load circuit.

CONSTRUCTION

Construction is straightforward, but is carried out in
reverse, that is starting at the output stage and working
back to the input. Build the bistable and output
circuit first, and test this by momentarily shorting the
junction of C5 and C6 to the negative line, when the
switching action may be observed. Then build the
monostable, connect it to the bistable, and test by
momentarily touching the negative end of DI to the
positive line. Finally, build the audio amplifier and
limiter and test the complete unit. Sensitivity should
be such that one can talk quite near the loudspeaker
without switching the unit, but a snap of the fingers
from across the room should operate the device.

Layout is not critical, and the unit may be built on
Veroboard, tag board or on a printed circuit. Layout
and wiring of the complete unit mounted on Veroboard is
shown in Fig. 3.

The transistor types are not critical; TR2, the pnp
type, can be almost any silicon transistor; an OC20]
was used in the prototype. The npn types can be
2N2926, BSY27, ZTX300, or any similar transistor;
the diodes used are all 0A202.
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Fig. 5. Circuit for a sensitivity control
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OUTPUT CIRCUITS

Having built the sound operated switch it must be
connected to the load. The simplest way is shown in
Fig. 4a, a relay coil (with a diode to remove any back
e.m.f. generated) is connected across the output
terminals. Almost any type of relay will do provided
that it will operate on a 9V supply, at a current up to
40mA.

An alternative method of using the sound operated
switch is shown in Fig. 4b. If a small bulb taking
60mA or less is connected across the output the sound
signals- will control the lamp directly. This may be
used in the photographic dark-room to illuminate the
light switch—just snap your fingers and the light will
come on, enabling you to see the switch. The reason
for using the small light and not controlling the main
lighting .directly is to prevent spurious sounds from
turning on the main lights and thus ruining the film.
The small bulb does not produce enough light to ruin
papers and film, and the lamp can be shielded so that no
direct lighting can fall on the working area.

A method of obtaining a greater load current is
shown in Fig. 4c; this uses transistors TR9and TR10as
a direct coupled current amplifier, and may thus control
a load without the use of a relay. Transistor TR10
could be any npn power type 'such as a 2N3055, the size
of the load will be limited by the power handling of this
transistor.

INSTALLATION

Once the sound operated switch is working on the
bench it may be noticed that extraneous noise or
vibrations may trigger it. These unwanted effects can
be countered in a number of ways.

The loudspeaker or microphone, which may be used
remotely, can be mounted in sponge rubber. This
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will effectively isolate the transducer from vibrations.
The noise triggering level may be controlled by the
simple addition of a sensitivity control as shown in Fig.
5, where R2 is replaced by a 10 kilohm potentiometer
and 4-7 kilohm resistor in series.

The complete sound operated switch can be housed in
any suitable cabinet; the loudspeaker may be
mounted away from the circuitry if required.

USES

With a suitable delay period in the monostable the
sound operated switch can be used to count the number
of times a certain noise occurs. To do this the output
may be fed to an electromagnetic counter.

The switch could also be used as a sound operated
remote control unit to switch lights on or off; in the
photographic darkroom as described earlier, or for
room lighting. If a frequency sensitive amplifier is
placed in the input circuit, the unit will only respond to
tones of a given frequency, and may be used to switch
almost any device on and off from a distance. (Suitable
frequency sensitive amplifiers were described in
PrACTICAL ELECTRONICS, January 1967 in the Remote
Control Series—unfortunately we can no longer supply
this issue—Ed.)

The sound operated switch can be used to help
disabled persons as it can be connected to sound a bell
or other call device. This application makes it possible
for help to be summoned without the operator making
any bodily movement. By using various frequency
selective amplifiers and a number of switches, various
operations may be activated by different sounds.

There are of course, other uses for the unit and no
doubt many readers will find numerous interesting and
useful applications for the sound operated switch. v
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L.TN. Sound Zquipment

.T.N's new studios in Wells  Street, London, were.

recently opened by Her Majesty, The Queen. The new
studics were built for the new full colour transmissians.

Elcom (Northampton) Lid., have provided the full
sound facilities for the entire complex and the equipment
consists of a 24 channel scund mixer and a grams desk for

each of the two studios, a dubbing mixer with an associated
grams desk and a talk back system using the master to
master technique covering all editorial locations.

Most of the equipment has been specially designed to
I.T.A’s requirements; the photograph above shows the
grams unit (in the foreground), a 24 channel sound mixer.
and the production desk in Studio 1 central control room.

Navigation Buoy

A NEW navigational buoy, designed as an automatic
replacement for a lightship, was recently handed over
to Trinity House (the general lighthouse authority for
England, Wales and the Channel Islands) by Hawker
Siddeley Dynamics Ltd. The buoy is 40ft in diameter, 20ft
from top to bottom, excluding the aerials, and weighs 84
tons.

Contained inside the buoy are three generating sets,
logic and control equipment for the lights and fog signals.
A u.h.f. control and monitoring link carries two-way data
between the buoy and its shore station. Speech relay
facilities are also included for use by servicing personnel.
The radio equipment is duplicated to increase reliability
and the standby equipment on the buoy has an auto-
matic changeover.

The shore control station can monitor and control up to
five buoys depending upon line-of-sight range. The
buoys are completely automatic except for the operation
of the fog sighal. The telemetry system monitors each of
the buoy’s functions to check its operation and allows
remote manual intervention should any automatic facility
fail to operate. The buoy will be visited at six-monthly
intervals for simple maintenance checks, refuelling and
boosting the batteries. During maintenance periods,
two exhaust fans ventilate the engine room, workshop and
battery and electronic compartments.

“Lanby” (Large Automatic Navigational Buoy), as
the new buoy is known, has been fitted with many safety
facilities and is designed to operate in winds up to 100
m.p.h.,, waves up to 40ft high and tidal currents of 7
knots. The drawing on the left is an artist’s impression
showing a cutaway view of the new buoy; after full opera-
tional trials in the North Sea the Lanby buoy will be
towed to its permanent site off Portland Bill to replace
the Shambles lightship.
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Electronics Aids Airfines

ELECTRONIC equipment is playing an ever
increasing role in the running of airports and
airlines. Aircraft have always been assisted by
electronics but the systems are improving,
giving greater reliability and speeding up many
processes.

During the last few weeks there have been a
number of additions and improvements (o
electronic equipment being used by the major
airlines and large airports. Some of the recent
additions are shown on this page.

The photograph at the top right-hand corner
depicts a new type of aircraft power generating
system test set. A range of these test sets have
been developed by Kenure Holt and Company
Ltd., and a typical test configuration for a Boeing
707, B.A.C. VCI10 and B.A.C. One-eleven costs
£6,000 to £9,000; much less than other test
systems in use. The system, named “Kenair”,
can test up to four aircraft equipment panels
simultaneously, thus reducing testing time and
costs.

A data collection system for B.E.A.’s engine
overhaul department at Heathrow has been
installed for operation in conjunction with the
B.E.A. computerised scheduling system for
engine rework. In the initial installation the
system, which was manufactured by Feedback
Ltd., will accept information relating to move-
ment of components from the outstations
located in varioug work areas. Qutput data is
transferred via punched tape to B.E.A's ICL
1903 computer; it is hoped that at a later date the
punched tape stage will be eliminated. The centre
and lower photographs on the right of this page
show B.E.A. staff under instruction during a
course with Feedback when they studied the new
data collection hardware, and one of the out-
stations in use in the engine overhaul department.

The remaining photograph on this page shows
a B.O.A.C. supervisor at Heathrow checking a
VCI0 before departure. The Multitone receiver
in his breast pocket is part of a new u.hf.
paging system installed by B.O.A.C. for their
maintenance division. The maintenance staff
found that the v.h.f. equipped vans previously
used were no longer adequate as a form of ground
communication. Using the new system in
conjunction with the old, a much more flexible
network is obtained and staff can be called from
any part of the airport, even inside an aircraft.
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PEWIDEBANDHE
GULLIGAII0S REGEIVER

By R.HIRST s7c 0. PART FIVE SIDEBAND FILTER AND A.F.
MODULES

o further modules are described in this part, the
modules are the Sideband Filter Unit and the A.F.
Unit, and, as before, these were described briefly in the
first part of the series.
The sideband unit can be broken down into three
separate circuit configurations each of which performs a
quite individual task.

CRYSTAL FILTER

Crystals X3 to X7 in conjunction with C70 to C75
act as a steep sided filter (Fig. 5.1) passing frequencies
from 2:00075MHz to 2-001750MHz. Five crystals are
the minimum quantity that can be used and they have
been slightly staggered in frequency to get as wide a
coverage as possible with the five crystals. The pass-
band has some ripple in it as can be seen from Fig. 5:2.

The resultant audio bandwidth achieved with this
number of elements is barely substantial but as the
crystals are relatively expensive items it seems reason-
able to indicate the minimum quantity that could be
used. Should the constructor wish to improve the
bandwidth it is quite easy to add another three crystals,

" AAN —=
I R75 8200
a
Apf
¥ RTY
39k0
c76
1000pF
110

Lt
680uH 680uH

X3 X4 X5 X6 X7 ‘

R70 T T
82001

(9] 73 s c8o c8t

56pF S6pF 27pF 0-022pF 0-022uF
SK |C70 c72 Cr4
10 27pF S6pF 56pF :

R8O
R78
, o 150kQ

2N2219 2N3819

:) 2MHz
SK#
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R70

SK10

8200

ADDITIONAL STAGES

c76
X3 x4 x5 x6 x17 x8 x9  x0  1000pF
O oo Hob -
S6pF b —
c0 cn cra c78
F SesF S6pF 2anpF

S6pF 56pF
cn
BlLT|T

N
S69F

-30

—40
2:0MHz

Fig. 5.2.

Passband curve
using the five stage filter

as shown in Fig. 5.3, making a maximum total of
eight in all.

With the alternative arrangement all the capacitors
going from the junctions of the crystals down to earth
can be adjusted slightly in value to compensate for
individual crystal characteristics to give a reasonably
flat bandwidth of 3kHz.

AMPLIFIER AND DEMODULATOR
Transistors TR 13 and TR 14 form a directly coupled
-amplifier where the signal is amplified by TR13 and
transformed in impedance by TR14. The Field Effect
Transistor TR15 is used as a demodulator in the follow-
ing manner. The 2MHz switching frequency, which is
derived from the 2MHz oscillator, is transformed up to
approximately 7 volts by the transformer T3.

—0
+ve
v
PL8J
6c483F {_J::
k ! R83 TRI7A
33k 2N2218
R1
[4{.1]
TR16 2uza 3-24F
2N2218 +
_..l AUDIO
+ PLB/a
c82
3:2pF R88
RB2 . 2-2kf
15kn
%)
E
-ve
PL8/b
Fig. 5.1. Circuit diagram of the Sideband Filter Unit with a

five stage crystal filter
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Fig. 5.3. Alternative eight stage crystal filter

The f.e.t. which has been placed directly across the
signal path goes alternately open and short circuit at
the switching frequency thus producing an audio tone.
This can be shown by subtracting from the signal
frequency, which is from 2:000750MHz to
2:001750MHz, the switching frequency of 2-0MHz.
Therefore if the sideband filter is wider in its passband, a
greater audio range may be achieved. The r.f. is
removed by the following low pass filter, L10, L11, C80,
and C8I.

PREAMPLIFIER

The resultant audio signal is now pre-amplified by
TRI16, TR17 and TRI17A and is fed out to the audio
gain control on the front panel of the receiver. The
preamplifier uses three transistors in a directly coupled
mode arranged so that the configuration is self tempera-
ture compensating by virtue of the d.c. negative feed-
back applied to the base of TR16 via R82. Capacitors
C84 and C85 have been introduced to ensure that no
r.f. signal gets through into the audio amplifier.

The preamplifier starts to cut off rapidly at approxi-
mately 4kHz but is very stable in its gain characteristics
due to the considerable a.c. negative feedback applied
via R82 to the base of TR16. This degree of negative
feedback allows a wide spread in the tolerances of the
transistors that may be used in all these stages. The
audio output is taken from one of the pins at the base
of the module via a screened lead to the gain control.

POT CORE BROKEN AWAY FOR CLARITY

/

}311; TURNS CONTAINED WITHIN THIS AREA

PRI 3
flo U als PRI.....25 TURNS 38 SWG ENAMEL
oo SEC....150 TURNS 38 SWG ENAMEL
S|o ofF
SEC - NEOSID
Fig. 5.4. Coil winding details for T3
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COMPONENTS . . .

SIDEBAND FILTER UNIT

Resistors

5

R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R8I
R82
R83
R84
R85
R86
R87
R88

Capacitors

C70
C71
C72
C73
C74
C75
C76
C77
C78
C79
C80
csl
C82
Cc83
Cc84
C85
C86

820Q
I9kQ
47kQ
3-9kQ
270Q
8200
3-9kQ
390Q
390Q
8200
150k Q
1kQ
15k Q
3:3kQ
330Q
2:2kQ
680Q
560Q
2:2kQ

27pF

56pF

56pF

S6pF polystyrene 249,
56pF

27pF

1,000pF |

0-1uF polyester
0-1uF polyester
3-2uF elect. 12V
0-022.F polyester
0-022uF polyester
3-2uF elect. 12V
64uF elect. 12V
0-01uF ceramic
0-01uF ceramic
3-2uF elect. 12V

Transistors

TRI3
TRI4
TRIS
TRI6
TRI7
TRI7A

2N2219
2N2218
2N3819
2N2218
2N2219
2N2218

o

Fig. 5.5. Loyout and wiring diagram of the Sideband

Filter Unit

Crystals
X3-7 2MHz fundamental
(5 off—see text)

Inductors
T3 See Fig. 5.4
LI0O 680uH choke
LIT 680uH choke

Miscellaneous

PL8/a, b, ¢, d insulated lead
through connectors (4 off)

SKI10, Il coaxial chassis
mounted sockets (2 off)

Plain perforated Veroboard
33in x 34in, O-lin grid
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There is very little overall gain in the Sideband Unit
due to the losses assogiated with the crystal filter and the
mixer circuit, hence the following A.F. Unit has an input
sensitivity in the order of 300 microvolts.

CONSTRUCTION

Winding details for T3 are given'in Fig. 5.4; this coil
should be wound before commencing construction of
the’ module. 1t should be noted that the screw core
used for this transformer is coded ‘‘grey” not violet as
has been used previously; a cup core.is also used for T3,
see Fig. 5.4. Layout and wiring details are given in
Fig. 5.5; this module is constructed along the same lines
as previous modules using component leads for
connecting up where possible. All components are
mounted on a perforated board inside the module case
described in the second part of this series,

emitter of the transistors tc ensure that they correspond
with the values given in Table 5.1. If these levels are
correct apply a signal at IkHz above 2MHz (i.e.
2-:001MH2z) to the input SK10 at a level of 2 millivolts.
Secondly, apply a signal at 2MHz, plus or minus 50Hz,
to SK 11 at a level of 800 millivolts; this measurement is
taken in circuit with the amplifier switched on. The
valve voltmeter can now be connected to PL8 where
there should be an audio output in excess of 2 millivolts.
It would be advantageous to connect an oscilloscope
across P18 at the same time to ensure that the waveform
is undistorted and is free from r.f.

Table 5.1. SIDEBAND UNIT D.C.

The Audio Frequency Unit simply consists of a pre-
built audio package, purchased as a proprietary item,
mounted in a module case. The 12 volt negative rail
has been reduced to 8-2 volts within this unit by means
of a resistor and Zener diode. The Zener has been
shunted by a capacitor to ensure that the rail is
adequately decoupled, see Fig. 5.6.

PERFORMANCE

The unit is capable of delivering, at minimum, 1 volt
into a 25 ohm speaker for an input of 300 microvolts,
giving an output of 40 milliwatts into the load. The
audio amplifier type PC2 may be purchased from New-
market Transistors Ltd., or one of their agents. The
amplifier is entirely directly coupled except for the
input stage thus ensuring, due to the large amount of
d.c. negative feedback, a high degree of temperature
stability. ’

The input signal has been brought directly to the
input terminal of the package via a flying screened lead
from PL8, to avoid any of the output current passing
via the earth return of the input circuit therefore
reducing the possibility of feedback being applied due to
the common earth coupling. It is possible to get up to
100 milliwatts from this package if the speaker load is
reduced to 15 ohms and the 56 ohm resistor in series
with the negative rail is reduced to 39 ohms.
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VOLTAGES
SETTING UP INSTRUCTIONS Stage Voltage
Equipment required: T T =
(a) Power supply 12 volts at 50mA. Vb 12V
(b) Signal generator capable of supplying 2mV at Ve 0-4v
2MHz, variable plus or minus 6kHz from 2MHz: TR14 Ve 10-1v
impedance 50 ohms, Vb 54V
(c) Signal generator capable of giving out 1V at Ve 46V
2MHz; impedance 50 ohms. ’ TRI6 xg gel,gv
(d) Valve voltmeter with a sensitivity of 500 micro- Ve ov
volts at audio frequencies; impedance greater TRI7 Ve 5.6V
than 100 kilohms, Vb 31V
Ve 2:4v
PROCEDURE TRI7A Ve 10-0V
Apply 12 volts in the correct polarity to the module. Vb 56V
Check all the potentials at the base collector and Ve 50V
A.F. UNIT
= k4
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The A.F. Unit module
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Fig. 5.6. Circuit diagram of the A.F. Unit

Fig. 5.1. Layout and wiring diagram of the A.F. Unit

©
:.o ‘ < ._._/\ol;

148

Practical Electronics

February 1970
Ny



CONSTRUCTION

As has been stated the amplifier is purchased as a
complete module, this module is mounted on the per-
forated board using 6B.A. fixings and the power supply
and output wiring is connected up. A layout and
wiring diagram is shown in Fig. 5.7.

COMPONENTS . . .

A.F. UNIT

Resistors
R90O 220 1W 10%
ROl 56Q IW 109

Capacitor
C90 1254F elect. 10V

Zener Diode
D90 82v, I'5W

Amplifier Package
Type PC2 (Newmarket Transistors)

Miscellaneous
PL9/a, b, ¢, d lead through connectors (4 off)
Veroboard. plain perforated 3%in < 33in, 0-lin grid
Screened audio lead (12in)

SETTING UP INSTRUCTIONS
Equipment required:
(a) Power supply 12V at 100mA.

(b) Signal generator capable of delivering up to ImV
in the frequency range 300Hz to 3kHz.

(c) Valve voltmeter covering the audio range with a
sensitivity of 300 microvolts.

(d) Oscilloscope capable of measuring | volt at
audio frequencies.

PROCEDURE

Apply 12 volts in the correct polarity to the power
terminals of the unit and check that the voltage levels
correspond with those given above.

Inject an input signal, via the flying lead, at a level of
300 microvolts at 1kHz and connect the valve voltmeter
and the oscilloscope across a 25 ohm resistor placed
across the output terminals. The level measured at the
output point should not be less than 1 volt. The wave-
form should be examined on the oscilloscope to ensure
that there is no clipping of the output waveform or any
other form of apparent distortion.
~ Change the input frequency to 300Hz maintaining the
input level at 300 microvolts and check to see that the
output has not reduced or increased by more than 3dB.
Repeat this last test with the input frequency changed
to 3kHz.

Next month: R.F. Attenuator and Power Supply
details
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BOOK
REVIRWS

ELECTRONICS

By Roland Worcester :

Published by The Hamlyn Publishing Group Ltd.

159 pages. 74in x 43in. Price és.

THE foreword to this book contains the following

sentence in its final paragraph: ‘‘Hence the general
reader owes it to himself to find out what electronics is
all about, and this is one need that the book has been
written to supply.”

One would expect therefore that the book would be
written with the beginner to electronics in mind, using
simple terms to build up the knowledge of the reader.
However, this is not the case and, in fact, some of the
sentences and occasionally whole paragraphs just do not
make complete sense. Descriptions of many circuit
components are inadequate and could cause confusion.

Parts of the book have been written the wrong way
around and it is not at all easy to follow. This point is
illustrated by the explanation of capacitive reactance on
page 19 although the capacitor is not described until
page 28—presumably the reader is expected to under-
stand reactance before he knows the basic operation of
a capacitor!

“Electronics’ has over 300 illustrations, nearly all of
which are in colour; the book would have been greatly
improved if some of the colour had been dropped and
more care taken with the drawings—perhaps some
photographs would assist the reader.

It is stated in the blurb that: “Roland Worcester is a
pseudonym that conceals the identity of one of the
teading authorities in Britain on the theory and applica-
tions of electronics.” If this is true one wonders why
the author’s true name does not adorn the cover of this
book.

M.K.

Hi FI YEAR BOOK 1970
Edited by Colin Sproxton
Published by IPC Electrical-Electronic Year
Books Ltd.
432 pages, 82in x 53in. Price 20s.
THE casual purchaser of hi fi equipment has a vast
range to choose from, which can be perplexing in

" deciding on the ultimate set-up. This annual publica-

tion (now under new management) is a great help in
showing technical specifications and illustrations of
almost all of the currently available hi fi equipments on
the U.K. market. Prices at the time of going to press
are those recommended by the manufacturers and may
be adjusted due to the abolition of retail price main-
tenance.

The sections I found most interesting were the articles
at’ the beginning (47 pages) by some well-known
authors. John Borwick shows how to select equipment
pieces to suit each other, and explains the different types
so that the reader can begin to understand the specifica-
tions in the directory. R. C. Norris enlarges on speaker

continued on page 170
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THE MONOSTABLE

LAST month’s article showed the effects of applying
rectangular voltage pulses across a series CR
network. Let us now apply these properties to a
number of useful switching circuits, starting with the
multivibrator series. There are three circuits of this
type, the monostable, the astable and the bistable multi-
vibrators. This article will deal with the first of these.

MONOSTABLE MULTIVIBRATOR

Fig. 3.1a shows a number of sharp trigger pulses that
can be applied to the input of a monostable circuit;
the output of the circuit is shown in Fig. 3.1b,

On receipt of a trigger pulse, the circuit switches from
a stable state to a state of quasi-stability. The quasi-
stable state persists for a time period 7, the length of
which can be varied in the circuit design. Note that the
fifth trigger pulse shown in Fig. 3.1 is ignored by the
circuit as it has been applied during one of the quasi-
stable periods.

The monostable acts as a pulse generator, an output
pulse occurring after each trigger impulse applied
during one of the stable periods. The circuit is often
used as a “‘gate’’ which can be opened for a well defined
interval of time,

Fig. 3.1. The effect of feeding trigger pulses into a

monostable multivibrator. (a) input pulses, (b) the
output at TR2 collector

150

By B. Pounder

CIRCUIT OPERATION

The basic monostable circuit is shown in Fig. 3.2 in
which the d.c. conditions are indicated for the state in
which TR1 is saturated, or on, and TR2 is cut-off.

To understand the operation of the circuit, it is
necessary to recall from the first article that when a
transistor is in saturation, the following approximations
apply:

Voe(sayy = 0-8V (silicon transistors)

= 0-3V (germanium transistors)
Veegsayy = 0-2V to 0-3V

These figures are valid for small general purpose or
switching transistors. They will be assumed zero in
the approximate analyses which follow.

When TR1 is on:

I — Vee - Vceusatj ~ &,
= R, R,
I - Jer  Vec — Voeusaty  Vee
" hre R; T R

= Veerrsaty ~ 0

of —

7
Trigger be2(sat)

l nput l

Fig. 3.2. Theoretical circuit of the
monostable multivibrator
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When TR2 is on:

] _ VCC - Vcez(sal) ~ V(_‘(‘

“=" R "R

] _ 1_02_ - V()C - Vbezlsa') ~ VC(‘
27 e R, + R, R, + R,

Vo = Veeatsayy =~ 0

Suppose that a negative trigger pulse is applied to the
base of TR1. The transistor is driven tqwards cut-off
and Ve, rises towards the supply voltage Vce. This
rise in collector voltage causes an increase in the base
current of TR2 which flows through R2, so TR2 begins
to conduct and its collector voltage V, falls.

The voltage at the other side of the capacitor at TR
base also falls, since the potential difference across the
plates of a capacitor cannot change instantaneously.
As TR1 base voltage falls, TR1 is held hard off.

The circuit therefore contains a regenerative feedback
loop which causes the transistor driven towards cut-off
to drive the other transistor into conduction and
vice versa. The change of state to that in which TR1 is
off and TR2 is on is rapid because of this regenerative
action,

pass from negative to positive through zero. Soon
after this happens, the base-emitter junction of TRI
becomes forward biased so this transistor begins to
conduct once again. The collector voltage of TR1 now
begins to fall; this fall, in being transmitted to the base
of TR2, causes TR2 to turn off.

TIME FACTOR

The time period for which the circuit is in its quasi-
stable state is easily found from equation (1). All we
need do is substitute 1 = 7 when the potential difference
Ve, = Vee. The result of such a substitution is that

7 = 0:69C, R, (2)

Note that following the second switch-over, CI
completes its charging process through R4, having
charged sufficiently to make Vp = 0. The equation
for the final part of the charge process is therefore

Ver = 2Vec(l — e7!/C 1) (3)

The circuit conditions at the important instants
during the operation period are illustrated in the
approximate equivalent circuits shown in Figs. 3.3, 3.4,

e e
R4 RS R4 R4
—T_ -y -
i —_
- ] - %]
i / TR2
rr\ TRz T 0 \ i T
ov oN ov ov SO
O .I 2V - 4
charge™ _CC
Ry Fig. 3.5. Alternative
Fig. 3.3 TRl on Fig. 34. TRI off configuration when
and TR2 off and TR2 on TRI is on and TR2

off

Equivalent passive circuits for illustrating certain instants in the operation of the circuit in Fig. 3.2

Just after the change of state has taken place, V, has
dropped by almost Fcc to a value just greater than zero.
Vve, therefore drops from its initial value of about zero
by a similar amount, and finishes up at — Vcc.

The potential difference across R3 at this instant is
twice the supply voltage, or 2V¢c, so a current 2Vee/R,
commences to flow through R3. But this current
cannot flow into TR, for this transistor is cut-off, It
therefore flows into C1 which commences to charge at
an initial rate of 2Vcc/Rs.

This current then falls exponentially on a time
constant C;R,. The series CR circuit reacts as though a
potential difference of 2 V¢ had been applied suddenly
across it so the potential difference across C1 is given by

Ver = 2Vee(l — e 4 Ciit) ()

The circuit is in its quasi-stable state while CI is in the
first part of its charging process.

The rising potential difference given by equation (1)
eventually causes the actual potential at TR base to

Practical Electronics  February 1970

and 3.5. In each of these, the base-emitter junction of
an on transistor is depicted as a closed switch, while the
collector-emitter terminals of an off transistor are
depicted as an open switch. Charge paths for the
capacitor currents are also shown.

Equation (3) indicates that the circuit regains its
initial state rapidly after the second switching instant.
For example, if we substitute 1 = 7 = 0-69C,R; and
Ve, = 0098Vec into the equation, we find that
R, = 57R,. Now R, is bound to be greater than this,
unless a transistor with an abnormally low value of /ArE
were used in the circuit. Thus in the time period 7
following the period of quasi-stability, V¢, will have
completed much more than 98 per cent of its total
change.

CALCULATION OF COMPONENT VALUES

The circuit component values are calculated using the
formulae which were used with Fig. 3.2 and equation (2).
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The procedure is summarised as follows.

Design Procedure

Step 1. Choose Vcc equal to the desired output
voltage swing which is to appear across
R, at the switching instants.

Step 2. Choose a value for I, sufficiently large
to meet the load requirements and
calculate R, = Vce/les.

Step 3. Calculate (R, + R)) = hreVcec/les. If
hrE is the minimum value quoted for the
particular transistor, this result will
ensure that TR2 will saturate. If in
doubt, take a value of 20 or 30 for Arg.

Step 4. Choose a small value for I¢,, but not so
small as to cause a drop in #re. A value
of about ImA is often adequate, a
current at which /rg is very unlikely to
be less than 30. Calculate R, = Vec/le,.

Step 5. Calculate R, = (R, + R,) — R,.

Step 6. Calculate R, = hreVec/le,.

Step 7. Calculate C, = 7/0-69R,. If R, is in
megohms, C; will be in xF. If the
value of C, is unsuitable, R, can be
altered provided that Step 4 is repeated
in order to allow for the resulting change
in 101-

CIRCUIT EXAMPLE

Suppose the requirement is for the monostable
output pulses to be of 6V amplitude across a 10 kilohm
load.

Hence Vee = 6V. (step 1)
If Ic, = 5mA, the circuit will be little affected by the

load. Hence R, = 6/5 = 1-2k 2. (step 2)
and (R, + R,) = 6 x 30/5 = 36k (). (step 3)
If Ic, = ImA, R, = 6/1 = 6kQ. (step 4)
so R, = 30k Q. (step 5)
Also, R; = 6 x 30/1 = 180k (2. (step 6)

If we choose 7 = 2 seconds, a value long enough to
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S 3% 40
— Om—C— S—-
2 4 39 +6V
R R3
56 120
(3} k0
7 2 29
. L )
TR1
ot Q77
1
5 & 12 +opp,
18 16

—0
20 L)l 55

Fig. 3.6. Monostable circuit with hole numbers for
§-DeC ‘“breadboard”’

make demonstration of the circuit operation easy,
then C, = 2/(0-69 x 0-18) ~ 16uF. (step 7)
Of course, the values calculated do not always fall in

line with preferred value components so the nearest
types can be used. These are as follows:

R4 1:2kQ  (step 2)
R1 4+ R2 39%kQ  (step 3)
R1 56kQ (step 4)
R2 33kQ2  (step 5)
R3 180k Q (step 6)
Cl 16uF (step 7)

The circuit is shown in Fig. 3.6 with S-Dec con-
nections. It is triggered by momentarily connecting
the base and emitter leads of TR1 together in order to
turn this transistor off. The output voltage is observed
with the aid of a high resistance voltmeter connected
between the collector and emitter leads of TR2.

Fig. 3.7. Voltage waveforms of the demonstration
circuit in Fig. 3.6
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Use the form below for your order.
received we shall substitute items of equal value.

SUPER BARGAIN STOCKTAKING SALE

CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY, If any sale

item is "sold-out’’ when order

ELECTROLYTIC CAPACITORS

SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS.
As available. In following values. Tick those required.

e S;?;k Capacity Voltage | Price |No. Req'd £ s. d.
toc . , ' .
No. Capacity Voltage| Price |No. Req'd £ s d. 45 350 12 9d
) e 4d 46 | 20/4 275 )i~
2 4uF 25 4d 47 250 50 2j-
3| aur 4 1d 48 | 500 25 116
o1 enr 6 13 49 | 400 15 1
6 | e4ur 4 4d 50 | 400 25 3d
7 | 201F 6 44 51 64 275 119
I aiF 44 52 | 332 350 | 26
16 32 150 | 94 53 | 8/8/8 275 /9
17 64 25 3d 54 | s00 é 6d
18 100/200/200/50 275 | 776 55 | 64 275 113
19 | 50/80 300 | 3- 56 | 23 o 3d
21 24 275 1/- 57 100 g 6d
2 o 25 34 58 | 400 50 2/-
23 125 25 3d 59 | 400 30 \/6
25 16/32 350 | 2/6 60 | 500 & 3d
2% | 32 275 | 176 6! 150 30 s
28 75/75/75/75 150 | 2/6 62 | 64/32/8 275 2/6
30 12'5 40 9d 64 | 40 64 3d
32 | 3.000 35 776 67 30 6 d
33 3.000 s 3 68 100/100/50 275 5/-
34 | 3000 30 7iZ 69 | 50/50/50 350 | 4/-
35 | 250 70 2 70 | 40/40/20 275 2/-
3% | 23500 9 Y 71 400 . 64 3¢
38 | 750 12 1/9 72 1 320 o) 3d
39 1001F 275 2/6 3 32/32 275
40 30uF 10 3d 25 25 2/6
42 1644F SOREV | 2/-
43 16/16 275 | 2/- Total:—
44 16 275 V-
RESISTORS. EXCELLENT QUALITY. MAINLY 5%. 7/6 per 100 of any one value.
2/- per dozen of any one value. Smalier quantities 3d each.
Tick the values required.
13 ohms 220 ohms 15k 36k Q 7:5k 2k 0 39k Q@ 62k 0 130k @ 560k 0 1-8M 75M O
22 ohms 470 ohms 18k Q 43k @ 10k 0 24k 0 43kq 75k 0 360k 620k 2 36MQ 82MQ
36 ohms 560 ohms 22k @ 47k 0 16k 0 27k 0 47k Q@ 82k 0 430k 0 12MQ 51MQ 9 IMQ
47 ohms 750 ohms 24k Q 5-6k 0 18k 0 30k @ Sk Q 91k 470k @ 1-5MQ 62MQ oM @
91 ohms 1k 33k 0 68k = = — — —
or our selection (mixed) 6/6 per 100 Total:

10/- per 100 of any one value. 3/- per dozen of any one value, Smaller quantities 6d each.

2pF P 12p 25p 50pF 80pF 135pF 180pF 250pF 680pF 1,000pF 2,500pF

3-9pF 6pF 15pF 27pF S8pF 82pF | 40pF 190pF 330pF B0OpF 1,100pF 2,700pF

4pF 8pF 18pF 30pF 62pF 100pF 158pF 200pF 500pF 820pF 1,500pF 3,000pF

4 7pF 10pF 22pF 39pF 72pF 125pF 17CpF 240pF 600pF 900pF 2,200pF 6,200pF
Total:

MULLARD POLYESTER CONDENSERS

COMPARE THESE PRICES!!

SKELETON PRESETS. Mixed. 6/- dozen.

No. Price
1,000 pF 3d ea. 400V
1,500 pF 3d ea.
1,800 pF 3d ea.
2,200 pF 3d ea.
0-15 uF 6d ea. 160V
0-22 uF 6d ea. 160V
027 uF 6d ea. 160V
[gmia 1/- ea. 125V

Total:

25%, discount lots of 100 per type.

50%, discount lots of 1,000 per type. N

TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER!!!

P.N.P. Audio, Untested, unmarked. MAINLY/O K., 10/~ per 100.
N.P.N. Silicon. R.F. types, unmarked. ALL USABLE, 10/- per 50.
POWER OUTPUT (Similar OC35) 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, l/- ea.

LIGHT SENSITIVE TRANSISTORS. 2/- each.

LIGHT SENSITIVE DIODES. Can be used to control any transistorised
device. 1/-each. 75/- per 100. £25 per 1,000.

THYRISTORS 400V BTY79, 7/6 ea. SCR5I (10A), £1 ea.
RECTIFIERS Latest type. All marked. BOOV peak, | A mean current type
IN4006

2/6 ea., 24/- doz, £7/10/- 100.
S.T.C. 3/4 (400V), 2/6 ea., 24/— doz, £7/10/— 100.
BYZ 13 or 19 {6A), 2/6 ea., 24/- doz, £7/10/- 100.
BY127,2/6 each. 24/- dozen. £7/10/- per 100. £50 per 1,000

RECORDING TAPE GIVE-AWAY!

ALL BRITISH MADE, BEST QUALITY!

Sin Standard 7/6. 5%in Standard 9/—. Stin Long-play 12/-. 7in Standard 12/-.
7in Long-play 16/3. 3in "Odd-ends” Mimmum 150fc 2/3.

MAINS DROPPER TYPE RESISTORS. Hundreds of types from G:7 ohm
upwards. |W to 50W. A large percentage of these are Multi-tapped droppers
for radio/television. Owing to the huge variety these can only be offered
‘‘assorted’’. 10/- per dozen.

GIANT SELENIUM SOLAR CELLS.
Circular, 67mm diameter 5/~ each. 50mm

Last few to clear at half price!
- 37mm. 3 for 10/-.

VOLUME CONTROLS. {MQ, IMQ, with D.P. switch. 5k (no switch)

all 2/-.

RECORD PLAYER AMPLIFIERS, All transistor. Complete with screened
input lead, volume control and speaker leads. This excellent unit also has
built-in rectifier and smoothing components enabling same to be used direct
36‘/6 to 9V a c. supply. Small number only. Cannot be repeated at this price!
- each.
TRANSISTOR RADIOS, Fancastic bargain! Tremendous value! Superb
quality sound from large speaker! Excellent sensitivity! Complete with ear-
piece, battery and plastic carrying case, all packed in a colourful presentation

box. You would expect to pay £5—but our price due to huge purchase is
only 37/611!

CO-.-AXIAL CABLE. Semi-air spaced. 8d yd 60 yd rolls 30/, plus 4/6
postage.

CRYSTAL TAPE-RECORDER MIKES, 12/- each.

CRYSTAL EARPIECES WITH PLUG, 5/- each.

MAGNETIC EARPIECES. No Piug. 1/6 each.

THIN CONNECTING WIRE: 10 yds I/-, 100 yds 7/6, 1,000 yds 50/—.

RECORD PLAYER CARTRIDGES
ACOS GP67/2, 15/— (Mono)

GP91/3, 20/- {(Compatible)

GP93/1, 25/~ (Stereo)

GP94/1, 30/- (Stereo, ceramic)

GP93/1 with diamond needle, 32/6

GP94/i with diamond needle, 37/6
TRANSISTORISED FLUORESCENT LIGHTS, 12V.
BW 12in tube, Reflector type, 59/6
15V 18 in tube, Batten type, 79/6
Complete with tube. Postage 3/—
TRANSISTORISED SIGNAL INJECTOR KIT 10/~
TRANSISTORISED SIGNAL TRACER KIT 10/~
TRANSISTORISED REV. COUNTER (CAR) 10/~
(State Positive or Negative earth)
VERO-BOARD

+x 1 x0-15in, 1/3
31 x2§ x0-15 in, 3/3
33 x 33 x0-15in, 3/11
5 x 24 x0-15in, 3/11
5 x 3% x0:5in, 5/6
17 x24 x0-15in, 11/~

Spot Face Cutter 7/-.
Terminal Pins, 3/6 for 36.
Spot Face Cutter and 5 24 X lin boards, 9/9,

17 x 33 x0-15in, 14/8
32 x 2L x0-lin, 4/2
33 x 31 x0:lin, 4/9
5 %2 x0:lin, 4/7
5 x33}x0-lin, 5/6

Pin Insert Tool, 9/6.

These prices cannot be repeated. Order now. Don'tforget to add your name and address!
/-

G. F. MILWARD - DRAYTON BASSETT - Nr. TAMWORTH, STAFFS - Phone TAMWORTH 232I

Please include suitable amount to cover post and packing. Minimum
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Fig. 3.8 Alternative monostable circuit using one
npr and one pnp transistor

Note that the circuit includes a diode in the base
lead of TR1. This shields the base from the drop in
voltage to — Ve which occurs at the junction of R3
and Cl at the instant of switching and therefore
eliminates the possibility of reverse bias breakdown of
the base-emitter junction.

It is worth remembering that the base-emitter
junctions of many modern silicon transistors can break
down by the application of only a few volts reverse bias.

The important voltage waveforms are shown in
Fig. 3.7, which includes the effects of finite values of
Vhe(sat) and Veegsat), ignored in the analysis above.

Interesting modifications can be made to the demon-
stration circuit if R, is replaced by a 6V, 100mA bulb

or a 180 ohm relay, the design procedure being used to-

calculate the values of the other components. If the
bulb circuit is tried, the transistor used for TR2 must be
capable of operating safely at a 100mA collector current.
Any npn TO-5 canned device should be suitable.

COMPLEMENTARY MONOSTABLE

In the previous circuit, mpr transistors could be
replaced by pnp transistors if the polarities of the supply
and diode were reversed. If Cl is an electrolytic or
tantalum capacitor, its polarity would also need
reversing.

In addition to the straightforward circuits using
either npn or pnp transistors, it is possible to use both
types of device in the same circuit as shown in Fig. 3.8.
This so-called ‘“‘complementary circuit’ is the same as
Fig. 3.6 except that TR2 has been turned ““upside down”.

Note that in this circuit, when TR1 is on, receiving
base current via R3 its collector voltage is approximately
zero. The base voltage of TR2 is almost V¢c because
Vhe for TR2 is small. R2 therefore passes base
current to TR2 so this transistor is on as well.

Both are switched off during the quasi-stable state of
period 7. The calculation of component values is the
same with this circuit as with the other and the formula
for the period 7 is again given by 7 = 0-69CR.

However, the recovery time constant is not C,R, in
this case (it is shorter in fact) because of the more
complicated charging path for C1 after the second
switching instant. The circuit is easily triggered by
momentarily shorting the base of TRI to the bottom
rail by means of a jumper lead as before.

To be continued
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NEWS BRIEFS

Air lonization

N instrument that “'negatively ionizes the air’” has been
produced by Medion Ltd. The instrument, named
Airtone, has been designed with the needs of hay fever,
asthma and migraine sufferers particularly in mind. It
has been stated that “invigorating air is a balanced distri-
bution of electrically-charged air molecules called ions.
Unfortunately, present-day conditions result in air which
is deficient in tons and in which the balance between
those with a positive and negative charge is seriously
disturbed.” The Airtone has been designed to combat
this situation.
Airtone is fully transistorised, incorporates a double
probe radiation and focusing system and is claimed to be
already well proven in clinical and other applications.

PLER Monitoring System

A NEW system called PLER after its location (at the
Royal Canadian Air Force's Primrose Lake Evalua-
tion Range) is now being used to track aircraft and
measure their nose temperature or the structural stress on
either wing while in flight.

The equipment is initially to be used in test programmes
for ground weapons delivery systems and pilot training in
bombing techniques. Ground radar units detect and
record analogue signals from various sensing devices on the
aircraft and convert them into digital signals for processing
by a Honeywell DDP 516 computer. The results are
projected on a circular plotting board and also retained on
high speed magnetic tape as a permanent record.

More Reliable Meter

A TRANSISTOR controlled parking meter designed to run
for 12 months from a single specially developed
Mallory battery is now being used, for the first time, in
West Germany.

The meter, called the Parkatron, is of completely new
design and is controlled by two printed circuits. The
relation between the value of the coin and the parking time
can be programmed and the meter will automatically
assess the value of up to three different coins.

The shape of the meter is slightly different from those in
use in this country (see below) but perhaps we will soon see
this type in Britain—unfortunately electronics brings
improved reliability to everything'

24 Parsdaver big 28



E ELECTRON

NEW-—TEST EQUIPMENT

PEN RECORDERS

Amieter D.C. 0-2mA
Pen—Elliott ..
Portable Ringle

single
£37.10.0

Pen—Record

Electrical New ......... £49.10.0
Quick response recorder Q
15 D2 pen ... £10. 0.0
ELLIOTT single pen 5m A }«‘51)
clockwork driven 1” per hour .. £20. 0.0

Carriage extra

LOW COST ELECTRONIC & SGIENTIFIC
EQUIPMENT AND COMPONENTS

MOTORS
HYSTERESIS REVERSIBLE MOTOR

Incorporating two coils. Each coil when
energised will produce opposite rotation of
output shaft. 240V 60Hz. f r.p.m., 1r P,
Lr.p.m., 6 r.p.m. 30/~ each. P. & 3/-.

NEW-—S5 in. CHART
PEN RECORDER
JYI00A-2
High qu v
single pen recor-
der with 0-10mV
deflection. Chart
speed 1 in per min. amd 16 in per hour.
Adjustable zero location. Power supplies
230V 50Hz.  Full specitication available
on request. £69.100. P. & P. 30/-

PORTABLE WHEATSTONE BRIDGE
with five switchesd range from 0-05 Q
to 50,0000. 2°, accuracy. Price
£9.19.8. P'. & I'. 10/-.

MUTUAL INDUCTANCE &
BOX / .
Ranges frour 0 to
11-1mliz in 0:002

divisions. Price \
226,100, P. & P.
£1.0.0.

HIGH YALUE DECADE RESISTANCE
BOX

™ -

=S

\

Ranges from

0-01MQ oI1IMQ. Accuracy 0-05%.
Maximum Power Rating 0-1W per
step. Price £22,10.0. P. & P. £1.0.0.

MUTUAL INDUCTANCE COIL

0001 Hz. Accuracy 3%. Maximum

current 3amps. Pricc£2.10.0. P. & P.
5

7/6.
Fuil specitication available on request .

SET OF MEASURING INSTRUMENTS

Moving Coil

Specification Type: D.C.
Ranges: 0-75mV, 0-3V, 3-15-150V,
3-150-450V, 0-3-0-754, 1'5-7-54, 15-30A,

%c‘\le Length 82mnoi. Accuracy: 10%.
: 1.0:3-0-75 amps. 2. 1-5-7-5 amps.
0 amps. Case: Moulded plastic.
Carrying Case: Stove enamelled metal.
List price £30. Our price £8.19.6. I'. & I’
30/-.

PULSE GENERATORS
Model 101 Repetition rate 10Hz-10Mitz.

Detay 30 n-10 m. secs. Output 10V into
50 ohms.  £85. Carriage extra.
MULLARD MATRIX CORE

STORE STACKS

AW, 510 5 planes 8 ~ 16 cores/

per plane .. £12. 10.0
A W. 5115

per plane ... £25. 0.0
AW, 534 20 pla

cores/per plane. .. .. . 10.0
A W. 597 8 planes 32

perplane ................. . 0.0
Single plane 40 254 ...... £8.10.0

Carriage extra

MODEL S7 TYPE G SELF STARTING
SYNCHRONOUS MOTOR

1 RPM & 1 RPH. Complete with gearing
spindle shaft } 7 Jdia. }“ long. Torque 2500
grin. centimetre. 40/- plus 3/- P. & P,

LOW TORQUE HYSTERESIS
MOTOR MA23

Ideal for instrument
chart drives. Extreme-
Iy quiet, useful in
areag where ambient
noise levels arc low.
High starting torgue
enables relative hlgh inertia loads to be
driven up to #0Z/in. Available in the
following speeds and ranges: 240V 50Hz,
2 r.pm., 1} r.pm., | r.paw., § r.pm,
ir.pa., ],/3r,p.m., 1/5r.pam., 1/6r.pan.,
1/10 r.p.m., 112 r.pn., 3/40 r.pm., 1/75
r.p.m., /120 r.p.m., 1/360 r.p.m., 1/720
r.p.m., 120V 50Hz, 1/6 r.p.m., 1/5 r.p.m.,
1/15 r.p.m., /16 r.p.m., 1/20 r.pan., 1/30
r.p.n., 1/60 r.p.m., 1/120 r.p.m., 1/240
r.p.n., 1/300 r.p.o1. 25/- each. P. & P. 3f-.

HYSTERESIS CLUTCH MOTOR
With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, therehy facilitat-
ing easy resetting when
used in timers or in con-
junction witha light spring. 6 oz torque at
1 r.p.m. 240V, 50¢/s. L = left, R == right.
15 ropan. L, 8 r.p.m R and L, 6 r.pan.

4r. , % 1 rpm. L, 1/5 rpan.,
1/6 rpm, R and L, 1/10 r.p.m., /12,
1/15 rp.an. L. Also 120V 50cfs
1/12, 5/12, 4/11, 1/10 r.p.m. 88/-. .

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 63 pilot
lamp. The lamp
projects the corres-
ponding  digit on
the condensing lens
through o projector
iens, on to the
viewing screen at
the front of the unit.
35in  deep. 1j5in high.
Character size {in high,

3/-.

width.
Weight 3}oz.
09 with 8 right hand deciinal point and

lin

degree. List price 6 gus. Our price 49/6.

P. & P 5/-.

EAC DIGIVISOR Mk. 11 DlGlTAL
READ-OUT DISPLAY
Ideally suitable for use
in conjunction with tran-
sistorised decade count-
ing devices. The D1GI-
VISOR incorporates a
moving coil movement
which 1oves a trans-
lucent acile through an 4
optical system and the resultant single
plane image is projected on i screen.
The transiucent scale is made to repre-
sent digite 0-9. Speciications: 63V 250
microamp. lmage height jin. Size 4

9/16 2 39/64 1iin. Our price 3! gns.
List price 8! gns. P. & P.5/-.
MINIATURE MOVING COIL
suitable for D.C. circuit.
A high sensitivity relay
more sensitive than the
electromagnetic type.
Single Coil Resistance
ELECTRO
MAGNETIC
COUNTER
Slow impulse counter
of 10 impulses per
COUNTER with electrical and mechanicat
reset counter driven by 110V DC 4400
ohms coil. Reset 110 V DC 800 ohms coil.
Housed in plastic-alloy case. The units can
he interlocked with each other to giv

P, o RELAY SI15
v 310 wicro ammps. 3150
second. 6/6. 1. & P 8/
vertical or horizontal displays. Price 78/6.

By Sanganio Weston,
List price £4.10. Our price 20/ . & . 3/-,
6 DIGIT ELECTRICAL IMPULSE
P& P. 5/

REPEAT CYCLE TIMERS

These timers repeat a set
cycle of ewitching opera-
tions via a eam and
micro switch, for as long
as the motor is energised.
Single Cam RB  2lin
2 min, 8 min, 4 min,
5 min, 6 min cycles at 45/-. Twin Cam
RD 22 in 1 min, 2 min, 3 min, 4 min
cycles at 55/-. 4 Cam RD 24 in 4 min,
and 5 min eycles at 75/-. 3 Cam RD 26
in 2 min, 3 min, 4 min, 5 min cycles at

95/-. 8 Cam RD 28in 2 min, 3 min, 4 min
cyclesat 115/-. Al plus P, & P. &/
SOLENOIDS

High quality solidly constructeil solenoids.
Actuated by 48V 300 O coil. Overalllength
3 17 square with a }” travel of the "
dia. shatt. 8/6. . & P. 3/

Low chm safety meter 12mA 5 chas.
Suitable for testing circuits where currents
must be limited. £12.100. P. & P. 17/6.

ADYANCE TRANSISTORISED
DC POWER UNITS

Input Volts

Qutput

Volts Amps Price

DC 4 200-245 + 159 12 4 £17.10
DC122115-230 + 16°%, 48 2 2150
DCB  200-245 + 15°, 48 4 22210
DC6  200-245 + 15°, 24 5 £25. 0
LEDEX ROTARY SWITCHES (New)

N.R.F. wafer switches driven by 24V or
48V dc motor. ldeal where switching
is 1o Le controlled by a signal pulse.

Following sizes available: 2E—3 wafers,

i pole, 12 position per wafer. 3E--1
wafer, 1 pole, 12 pole per wafer. 35/
each. P. & P. 3/6.

3K-—Tandem Drive 12 wafers—70/-.
P & P.5/-.

¢FE—twin mounted 4 wafer Ex Equip.
80/-. P. 5/-.
DC TACHO GENERATOR
11 Misel. Qize 11. 400 cycles, 115v. input,

0.5v 1000 r.p.m. £15. P. & P. 5/-.

SERYO MOTORS

11M. 10EZ. Sizell. 400 cycles. Ref/Cnntrol:
115/40v. Torque 20 oz per inch. Specid 5,600
£12.10.0. . & P.5/-

Size 18. 400 cycles, 1 la/llm
inch. 4,800 r.p.m. £12.10.0. 1
SYNCHRO TORQUE TX.
11 TX. 4. Synehro Torgue Trimsnitter.
400 cycles. Ref/Controf: 115/90v. £9.10.0.
P. & P. §/-.

SYNCHRO CONTROL TX/TRANSFORMER
15 CX/CT 4 SL. 400 cycles. Ref/Control:
F15/15v. 1.4v. per degree. £15. P, & P, §/-.

% HIGH PRECISION %
FULLY STABILISED
TRANSISTORISED LOW
VOLTAGE POWER SUPPLIES
IllCOl porating
S.C.R. Panel for overload projection.
& 0\ ERLOAD & CIRCUIT BREAKER
WITH MANUALS RESET
* RIPPLFE belter, vetter than 3000: 1.
* CHOKE 01 CAPACITOR transistorised
1’0/130V A.C.INPUT.
Avmlable in the (ollomng t) pes:

2.35 oz per
L& PLBi-

6V 12amp . . £17.10.0
6V 16 amp . £22.10.0
12V 8amp .o £22.10.0
12V 16 amp ... £25. 0.0
12V 22 amp £25. 0.0
20V 16 amp ... £25. 0.0
24V 4 amp . £22.10.0
30V Bamp ... £18.10.0
56V 7 amp = £25. 0.0
Ex-equipmient bu fully tested. C'lrr 30/-

POCKET CALCULATOR
Save time and solve all
your multiplication, divi-
sion, percentige, cube
andaguareroot problems.
Easy to use pocket caleu-
lator withno errors.  In-
valuable dai and,
should last v lifetumne,
offered complete in black

wallet with full instruc-
tions, 3}in diam. 12/8
each, P. & P'. 1/6

IC BROKERS

NEW-—AVO ELECTRONIC METER

A quality instrument capable of ineasuring
A.C. and D.C. voltuge and current,
resistance plus power output.

Ranges: D.C. voltage 2501nV-10,000V.
D.C. current 100ui-25A. A.C.
voltage 100m V-250V,A.C. current
10u-A-25A,Resistance 0-100M Q.
Poweroutput 50uW-5W. Supply
voltage 110/200;25 50Hz,

Complete wlth lead aml probe for RT

measurement up to 250M Hz £25 P. & P_£1

METERS

Milliammeter. A.C/DC. 100MA and
200MA FSD Cambridge 47526/4 Electro-
dypnamic £25

Precision Voltmeter. A.C/D.C. 0~75V:
0-150V: 0-300V  Sangamo  Weaton
8.92.1-6 £35

Precision Muitimeter. V.I.R.W.

E.ILL. Model 44 . ... ....... £15. 0.0
Watt &hsouptmn Meter. M"«rcom

CT44 200 UW-6W £35. 0.0
A.F Micro \'oltme&er D)lnnr

703, asnew. ..... . £45, 0.0
V.H.F. Q" ‘ﬂeter \mrconi

TF886B ... £45. 0.0
Wide Baud Millivoltmeter—
Marcoui TR1371 £35.10.0
EX. EQUIP. POWER SUPPLIES

I/p 240V 50 Hz. o/p —28V 3A: —12

-!— 12V 1A: £12.10,0.

OSCILLOSCOPES
Cossor 1035 ..
Cossor 1035 Mk. 111 .
Cossor 1049 Mk. I11 .. .. .
Solartron CD513.2, CI)S"SS =
LF and Servos, Long Persistent
tube 5000000000 XEo
Sol'\rtron ADS5T—I'ulse

and

Radar Field £55. 0.
Mullard LlOl/J Double Beam. . 299.10.0
Furzehill 0-10 25. 0.
Airmec 723 . £19.10.0
Airmec 249 .. ... 25. 0.
PHILIPS 3230 D.3. 0-10 M Nz £85. 0.0

SOLATRON Portable D.B. 104
0-5 M Hz £80. 0.0

VEEDER ROOT 6 DlGIT COUNTER

Sunitable for counting all kinds of pro-
duction runs, business machine operation.
Mechanically driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con-
dition. Mpeciad price 85/- plus §/- P. & P.

OSCILLATORS
Automic L.F.

Sweep Oscilintor
£89.10.0

£35.10.0

CONTINUOUS TAPE
CASSETTE

Suitable for sleeping,
Jearning. tcaching pro-

Dawe 444C New
Wide Band

o:c{n..tor B

grammes. Program-
ming machine toois,
telephone answering.

etc Cotuplete \\I(h replay/reconl head and
separate erase heid. {in. tape. twin track
tape. 230V 50Hz supply. [Price £3.9.6,
P. & P.10/-.

MULTI-RANGE TRANSISTORISED
YOLTMETER 1063

Employing silicon planar F.E.T.s. Wide
frequency band 0-300MHz using HPV
1063. Voltage Range 0-30KV. Centre
Zero on D.C. ranges for differential circuit
application. Input Resistance 1 Mohm/Volt
on all D.C. Ranges. Accuracy + 3%
FS8.D. Special Price £42,10.0 each.
Carriage £1.10.0.

MEMORY CORE STORES

42~ 52 2K bit ferrite core store complete
with 84 0A 10 load diodes. ldeal for build-
ing computer store or holding information
in binary form. Price £4.10.0. P. & P. 6/-.

MINIATURE SQ. COUNTER 6 DIGIT

by Veeder Root. Rotary ratchet type,
adds 1 count for each 36" movement of
shaft 9/8 + 2/6 P. & P.
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VALUE ALL THE WAY

QUALITY-TESTED PAKS | KING OF THE PAKS Unequalled Value and Quality INTEGRATED ADI6] »rx
Matched Trans. OC44/45/81/81D ... 10/- - CIRCUITS
20 Red Spot AF Trans. PNP SUPER PAKS NEW BI-PAK UNTESTED BI-PAK MONOLITHIC ADI62 PNP
16 White Spot RF Trans. PNP ... SEMICONDUCTORS AMPLIFIERS TRy ALY
Bilicon Rects. 3 A 100-400 P1V (TO-5 8 lead) MENTARY PAIRS
10 A Silicon Rects. 100 PIV .. Satlgtaction GUARANTEED in Every Pak, or money back. BP709C, Operational amp- | gp° GAERM POWER
0OC1 140 Trans. NPN Bwitching 10/- | Pak No. lifier, 18/ eacl!. Tl(.\NS]ﬂTdRS

ook - . BP701C, Operational ainp-
i1 Trans. 28303 PN P Pl 120 Glass Sub-min. General Purpose uenn.mlum Dloxhs R 1 lifler (with - Zemer oug. | For mains driven out-

Stwn ;
200 Mc/s Sil. Trans. ‘IPN libY26/21 10/- 1 g . 60 Mixed Germaniwn Transistors AF/RF 3 10 put), 12/6 each. put stag_es of .Ampliﬂera
Zener Diodes 1W 33V 5% Tol. . 1o/-f U3 75 Germanium Gold Bonded Diodes sim. 0A5, 0\47 . 10/- BP7_020, Q]mmti_oxml amp- | #and Radio receivers.

High Current Trans. 0C42 Eqvt 10/-§ V4~ 40 Germanium Transistors like OC81, AC128 litier (with direct out-| QUR LOWEST PRICE

12 A 8CR 100 PIV

Power Transistors 1 0C26 1 OC3 10/- = put), 12/8 each. OF 12/8 PER P.
Bilicon Rects, 400 P1V 25011A i-| Us 6020014 Sub-min. 8if. Diodes ............. L BP501, Wide band ampli- AR
0OC75 Transistors .. .. .. U6 40 Bilicon Planar Translstors NPN sin. BEYO54, 2““0" fier, 18, each HIGH POWER SILI-
Rgow e CC20H00 1017 16 Silicon Rectitiers Top-Hat 750mA up to 1,000V . i, LOZ-'"I‘:'/'"‘C widef CON PLANAR TRAN-
202 8i). Diodes Sub-min o - hand amp. -« each . b
Lo Noise Trams. NP 93920730, 10/.] U8 80 Sil Planar Diodes 250mA 0A/200/202 .. BP20/C, General purpose ;'s{‘::b QTO 3.
Sil. Trans. NPN VCB 100 ZT86 .. ... 10/~ U9 20 Mixed Volts 1 watt Zener Diodes amplifier (TO-5 8 lead). | TEN 8034 NPN
8681 Diorles . : UIl 30 PNP Silicon Planar Transistors TO-5 sim. ax1132 . (1;%"8;" current amp.), | YCB100 Ic 4{;} .
72 Tmnslstors . . each. B fes
0C77 Transistors UI3 30 PNI-NPN Sii. Transiators 0C200 & 28104 I.C. Operational Amplifier | VCELI00  Ptot. d0W
8il. Recta. 400 PIV 500m.A Ul4 150 Mixed Silicon and Germanium Diodes .. with Zener output. VEBS hFE(tnin. )80

GET884 Trans. Eqvt. OC44.

Type 701C. ldeal for P.E. | ., P
GET883 Trane. Eqvt. OC45. PRICE 15/- EACH

e 50 TN Siicon Ilanar Transi TO-5 sim. 2N697.
U153 30 NPN Silicon Planar Transistors TO-5 sim. 2 Projects. 8 Lead TO-5case.

2N708 Sil. Trans. 300Mc/s NPN J0/-] UT6 10 3-Amp Silicon Kectifiers Stud Type up to 1000 P1V Full data. —————
i i 7 I T 3 15 WATT SIL.
GTSL LF Low Nolse (erm Truvs. 10/-| (117 50 Germaniun PNP AF Trausistors TO- like ACY 17:22 our price 12/6 each 2N3099 powER NN
D . 10de8 1t A - - . — —
0OA95 Germ. Diodeln Sub-m‘in, IN Ul 8 6-Amp Silicon Rectifiers BYZ13 Type up to 600 PIV .... 10/-] 50f11/- each. Largety. | OUR PRICE 12/ EACH
NPN Germ. Trans. NKT773 Eqvt. 10/-| Uiy 30 Silicon NPN Transi like BCIO8 o ovoooonsnnnns 10/- | I'rices quoted for. e
0002 Power Teans, Cetm . ... 100 Ui 0 Silicon Transistors like BC108 - ! /‘ AMPLIFIER FULL RANGE oF
0C25 Power Trans. Gerni. 10/- U20 12 1-5-amp Silicon Rectifiers Top-Hat \|p te LO0O PIV ..... 10/ ZENER DIODES
AC128 Trans. PNP High Gain ... 10/-] ¢ Dol o Saoolech oo AS USED IN VOLTAGE RANGE
AC127,128 Comp. pair PNP/NPN ... 10/- 21 30 A.F. Germanium alloy Tra nsistors 2G3 erles & 7 /~]___ ‘P.E’ PROJECTS (2:-18"52/8 400[;1;/“,(1)0-7
2N1307 PNP Switching Trans. . ... 10/-1 U23 30 Madt's like MAT Series PNP Transistors ............... 10/- i ey Caee) 2/6 ea. 1-5W (Top-
CG62H Germ. Diodes Eqvt. 0A71 .. 10/~ el y i L =\ Hat) 3/8 ea. 10W (S0-10
AF116 Type Trans. 10/-| 24 20 Germanium 1-amp Rectifiers GJM up to 300 I'1V ... .. 10/ — Stud) 5/— ea. All fully
12 Assorted (iern. Diodes Ma 1w0/-] . 5 B o : - tested 5% tol. and
ACI26 Germ. PNI Trans. .. Lo 10| Ve 2 300Mc/s NI'N Silicon Transistors 2N708, B8Y27  ...... 10/ Hloiate Lt . niarked.  State voltage
ntical encapsula a
Silleon Recte. 100 PIV 75 750mA .. © 1001 26 30 Faat Switching Silicon Diodes like IN914 Micro-miti ... . 10~ 1in C},,,“g\mf{io“‘ g equirests
OC81 Type Trans. 10/-| U28 Experimenters’ Assortuient of Integrated Circuits, untested. foll;)“'l"5§= 5L402:3, 1C10] BRAND NEW TEXAS
10/- Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces ........ 20/- | sud 1C403. Each circuit| GERM. TRANSISTORS

2N2926 Sil. Epoxy Trans. | incorporates a pre-amp and { Coded snd Guaranteed

—owwwuwuu—wumm-uwquwqw»-.au\au.nsrawwmmuwovn-am»—wo»asawauwuuwwoooa

OC71 Type Trans. 1o/-| U29 10 1 amp SCR's T0-5 can up to 00 PIV CR%1/25-600.. ... 20/ cluul?‘li,(l’nl)vi"e amp atagle p,.k \:0 EQVT
§ ; B | - = = - citpable of delivering up to 203714 OCTI
B S e, 15:::; 101t 20 il Planar NPN trans. low noise Amp 2N8707 ... 10/- ;?“‘.-lu;,:a}:m?e_e Fulls tested | 12 o %%ésl
Q. NP & o 1 U = . g . 5 ¥ . ] anc anteed. Supplie 3 o 1D
‘?‘?{%?g I\‘l‘ . illl*l %{::}:xﬁ‘v(l‘nn'llmgﬂ : {gl- U32 25 Zener diodes 400mW DO7 case mixed Voltg, 3-18....... 10/ complete “‘m‘ circuit details {”_\ 0CB1
1000 PIV §il. Rect. 15 A R53310 AF 10/-] U83 15 Piastic case | amp Silicon rectitiers 1N4000 series. ... .. .. 10/-| anddata. CODED BY'.1010. 0cs:
BEY95A Sil. Trans. NPN 200Mc/s .. 10/-] . X o bann: OUR LOWEST PRICE 0C44
00200 SH. Trans. .......... ... 10 U34 30 Ril. PNP alloy trans. TO-5 BCY28, 28302/4 ... . 25/- each. 10 up 21/- each. 0015
GET880 Low Noise Germ. Trans. ... 10/-| U35 25 Sit. Planar trans. PNP TO-18 2N2908. ... .. ............ OTHER MONOLITHIC oc78
AF139 PN High Freq. Trans. ..... j DEVICES 2N1302
NPN Trans. 1 8T141 & 25T140 U346 25 Sil. Planar NPN trans. TO-5 BFY50/51/52 BP424, Zero voltage switch, AF117
Madt's 2 MATI00 & 2MATI20 .. 10/= [ = ey V 7 8/8 each. All 10/- each pack
Madt's 2 MATI0L & | MATI21 107- {1887 80 3il. alloyitrine, SOIS/ENE, OC200/ 24332 7 oo oL 10/ | This device is a monolithic T T
OC44 Cerm. Trans. AF . ... .. 1o/-f U3 cast Switching Sil. trans, NPN, 4 9N ] LC. that acts as combined 060 NPN SIL.
AC127 NPN Germ. Trana. . i eg 16/5 UED B0 R (Smittithgg il G, b ILBDERERY jop oy 1o threshold  detector and | TRANS. CODE DI699
2N 3906 S8il. PNP Trans. Motorola ... 10/-] U39 30 RF Germ. PNP trans. 2N1303/5 TO-6 ................. 10/-] trigger circuit for control- Tb; A%, Our price 5/
8il. Power Rects. BYZ13 . Lo 18- 2 5 5 ling a triac. It is designed | each.
il OPO“." Trans, NPN 100Me/s. T40 10 Dual trans. 6 lead TO-5 2N2060 ... ................... 10/- | 10" pulse the gate of a -
TK201A o 3+ saremt b -4 43 - wowts 1 T s (er 7 . K T7S _|J thyristor at the point of | 120 D
o INTAAS NP Epitustal Bramar & 1gio| UL 30 RE Germ. trans. TO-1 0G45 NKT72...ooooio Loy | e e Lot of | TRANSISTOR, s
3 2N697 Epitaxial Plapar Trans. U42 10 VHF Germ. PNP trans. TO 1 NKT667 AF117 ..., 10/ | therefore eliminate radio | BSX21 & C407. 2N 1893
4 Germ. Power Trans. Eqvt. OCI6 frequerncy interference | FULLY TESTED AND
1 Unijunction Trans. 2N2646 .. .. ..... 16/-] Code Nos. mentioned ahove are given as a guide to the tvpe of device in| when nsed with resstive | CODED ND120.1-243/8
2 8il. Trans. 200Mc’s 60Vch ZTBJISA 15/-| the Pak. The devices themsetves are noriually unmarked loads. each. To-5 N.P.N. 25 up
i Tunnel Diode AEY11 1050 Mc/s .... 15/- DI13D1 Silicon Unilateral | 3/~ each.
2 2N2712 8il. Epoxy Planar HFE225 .. 15/- ' switch 10/~ each.
8 BY100 Type Sil. Reets. ............ 20/- NEW LOW PRICE TESTED S.C.R.'s A Silicon Planar, mono- ] 8il. truns. suitable for
25 8il. and Germ. Trans, Mixed, all 1A 3A i 154 304 lithic  integrated circuit | P.E. Organ. Metal TQ-18
marked, New 30/- (TO-3 (TO-66 (TO-48 (TO-48 having thyristor electrical | Eqvt. ZTX300 1/- ewch.
cage) case) cage) case) characteristics, but with an | Any Qty.
PIV each P1V  each P1V  each P1V  each PIV each] anode gate and a built-in
50  4/8 50 8 50 9/8 50 10/6 25 20/-| “Zener” diode between FREE
100 5/~ 100  8/6 100 10/8 100 12/6 50 23/ | gate and cathode. Full

200 7 200 916 200 11/6 200 15/- 100 28/- | data and application cir-} One 10/- Pack of your

} 400 8/8 400 9/8 100 13/6 400 18/6 200  32/- | cuits available on request. § own choice free with
600 10/6 600 11/6 600 15/ 600 25/ 400 35/-]  PAIRCHILD (US.A.) orders valued £4 or over,
800 12/6 800 14/~ 800 18- 800 30/- K00 80/-f RTUL MICROLOGIC | Npx  DILFUSED

[e=s] NP
INTEGRATED CIRCUITS ‘ 5
1 SILICON PHOTO
| SIL.RECTS. TESTED{ Epoxy case 185 lead| piyo.DIODE TYPE
2A POTTED BRIDGE nsc'rmsns temp. range 15°C. to 55°C. | 19701 (2N2175) for Tape

PIV 750mA3A 10A 30A

200\ 10/, 600V 15/-, 800V 20/ 501/~ 29 4/3 9/6| ULV00. Bufter, 10/8 each.| Reagout, high switching
e ® 0 100 1/3 3/3 4/6 15/ 1lég'l':.mﬁue;:mtwo-mput and measurement indi-
5 b . , als g
TRANSISTOR EQVT. AND SPECIFICATION | 200 118 4o 418 201 | vigng 'k ip-lop. 14/- | G bRICE 10/ B ACH,
BOOK. (German Publication.) A complete 100 2/8 5;8 7;8 25/_ each. 50 0R OVER 8/8 EACH,
cross reference and equivalent book for 5003 8- 8/8 305 Complete data and circvits | L1y DETAILS, !
European. American and Japanese Transis- 500 313 8;9 DI— 3.”: for the Fairchild I1.C.s N .
tors. Exclusive to BI-PAK. 15/~ each. 800 3/8 7/8 11;— 10/~ available in booklet forin FET’S

priced 1/8.

1000 5/~ 9/3 12/8 50/

E ).".§ TEB | o —— . n MPF105 .. L.
Packed with semiconductors and com- TRIACS T":,‘?‘Ha' Operational ANP- | e e,
ponents, 10 boards give a guaranteed VBOM 24  BA  10A T\l‘\;lfilﬂ"ili- :ac"&F — LOW COST F.E.T.a
30 trans and 30 diodes, Our price 10 boards (TO- (TQ- (TO- “Her )lélﬂ ;‘,\‘c‘; AF ampll- b pylly Tested, Guaranteed
= 9/ P 7 ach. g i
i iR RO 100 i)dl- ?g;— 33;6 TAA293. General purpose .}::lr:;anl‘ﬁter]!ﬂl’;cllgg' "1"?3
200 17/6 20/ 28/.| amplifier, 21/ each. 5459. 1-24 7/§ each;
PLEASE NOTE. To avoid any further | 300 20/~ 24/~ 35/ CA3020 RCA (US.A) | 25°09 /3 each; 100 up

Increaged Postal Charges to our Customers VBOM — Rlocking volt- LINEAR INTEGRATED 5/8 each. Coded FEL9.

and enable us to keep our "'By Return Postal age in either direction. CIRCUITS Full data sent. TO-72

service'' which is second to none, we have ———— ] A0di0 Power  Amplifier, | case.

re-organised and streamnlined our Despatch LUCAS 35A SIL. RECTS. 30/~ each. ——————————
m m!s"m msi Order Department and we now request you Branded 400 PIV -c_——-—- BI-PAK

to send all your orders together with your & T B A MONOLITHIC
150 REGENT STREET remittance, ‘direct to our Warhouse and | pesei’) Picg sud Lype. Dy;gv SELLS DIGITAL CIRCUITS

Despatch  Department, postal address: e——————— . 0 lead TO-5
BI.PAK  SEMICONDUCTORS, Despstch | STLICON HIGH VOL. | ORPS0, ORPSI 8/-cach | ypggi. s Input 'xp
Dept., P.0. BOX 6, WARE, HERTS. Postage TAGE RECTIFIERS gate, 9/8 e:

and packing still 1/— per order. Minimum 10-Amp 3-K.V. (3000 PHOTO TRANS. BP3144A, 7- Input NOR
order 10/~ P.1.V.) 8tud Type with OCP71 Type. 8/8 gate, 9/8 each.

LONDON, W.1

KING OF THE PAKS BI-PAK GUARANTESASHCTINGR MONEY BACK
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By F.C.JUDD

¥

HE success or otherwise of the recent Audio Fair,

held for the first time at Olympia and combined
with the Photo-Cine Fair, is still a subject for discussion
in hi fi circles. Many manufacturers claimed greater
benefits despite the fact that the first scheduled day of the
fair was rendered null and void by an industrial
dispute.

At the moment, however, we are literally between
“audio fairs” for, as reported in the last edition of
Audio Trends, the Federation of British Audio Pro-
motions Limited are running a hi fi exhibition in
April 1970 at the Skyways Hotel, near the London
Heathrow Airport.

Confirmed dates are now April 24 to 26 inclusive
with the first day set aside for trade and press visitors
only. For the remainder of the days the exhibition
will be open to the public who will be admitted by
ticket only, these being obtainable from local hi fi
equipment dealers or from the Federation of British
Audio Promotions Limited, 49 Russell Square, London,
Ww.C.1.

NEW TUNER AMPLIFIER

Few manufacturers have yet exploited the possibilities
of integrated circuits although many are now using
field effect transistors. The new Japanese-made Akai
AA-6600 stereo tuner amplifier, however, features both
integrated circuits and f.e.t.’s.

The tuner front end employs f.e.t.’s for low noise and
extra sensitivity followed by i.c.’s in the i.f. stages for
high selectivity. The amplifier section caters for tape
and pick-up and has a frequency response (according to

the maker’s specification) of 20-50,000Hz + 3dB. The
power output is rated at 37-5 watts r.m.s. (or 50 watts
music power) per channel for an 8 ohm load.

Features include tape monitoring, loudness control,
headphone jack and switchable double speaker con-
nections, i.e. for two speakers per channel. The retail
price of this new Akai stereo tuner amplifier was not
available at the time of compiling this report but should
by now be obtainable from the U.K. distributors—
Rank Audio Visual Limited, P.O. Box 70, Great West
Road, Brentford, Middlesex.

FIRST UHER STEREO AMPLIFIER

An interesting new stereo amplifier is the first ever
from the German Uher company who are already well
known for their tape recorders. The CV140 is rated at
35 watts r.m.s. per channel with a 4 ohm load (70 watts
music power per channel) and has a frequency response
of 20-20,000Hz + 1dB.

Six input sockets (DIN) provide for low impedance
microphone, magnetic or ceramic pick-up, and tape
recorder. All inputs are linked to a selector switch and
all functions except volume, tone controls and balance
are selected by push button.

A special feature of the CV140 is a front panel meter
for monitoring the level of all input signals, which can

The Hydraulic Reference Turntable by Transcriptors Limited

be individually adjusted by preset controls. This
amplifier is of course transistorised and retails at £166.
distributors are Bosch Limited (Uher Division), Rhodes
Way, Radlett Road, Watford, Herts.

TRANSCRIPTION REFERENCE TURNTABLE

Perfect reproduction from records is the aim of most
hi fi enthusiasts and a weak link in the hi fi chain
could well be the record transcription unit. The
“Transcription Hydraulic Reference Turntable” is an

The new Uher CVI140 stereo amplifier has a built-in level meter for checking all input signals
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The new Akai AA-6600 stereo tuner
amplifier features integrated circuits
and field effect transistors

attempt to offer what might be considered at the
moment as the ultimate in record transcription units.
It is a precision instrument designed to perform to a
very rigid specification.

The full technical details would take up the whole
space devoted to this feature. The photograph, how-
ever, gives some idea of the complexity of this turntable
which has a claimed total wow and flutter performance
of only 0-06 per cent.

The Goodmans loud-

speaker

‘“Magister”’

- It operates at two speeds (33 and 45 r.p.m.) and has a
built-in illuminated stroboscope. The makers claim
that friction generated by the ‘“‘unipivot” pick-up arm is
so low in all planes as to defy measurement.

This instrument has a high performance, but is
nevertheless very costly. The turntable unit costs
£81 12s 6d plus £17 17s 6d purchase tax and the pick-up
costs £19 2s 8d plus £3 13s 8d purchase tax. (These
prices are subject to alteration.) For further details,
write to Transcriptors Limited, 55! Holloway Road,
London, N.19.

40 WATT “MAGISTER”

With transistorised amplifier outputs going up, and
with the output impedance now reasonably firmly
established at 8 ohms nominal, there is a demand for
complementary matching loudspeakers.

158
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The new Goodmans **Magister™ fulfils the demand
for it has a power handling capacity of 40 watts r.m.s,
and an impedance of 8 ohms. If features a 15in bass
speaker, a specially designed Sin mid-range speaker and
two custom.made treble units. The cabinet measures
27in x 20in X 14in and is available in teak or walnut
finish, price £57. Details from dealers or Goodmans
Loudspeakers Limited, Axiom Works, Lancelot Road,
Wembley, Middlesex.

POCKET SIZED ELECTRONIC ORGAN

Many readers will no doubt have seen the **Stylo-
phone” featured by Rolf Harris on television and
although really unrelated to hi fi, it is worth mentioning
for the benefit of those who feel the P.E. Electronic
Organ a little too ambitious for them.

The “Stylophone™ is a complete miniature 14-octave
electronic organ with a pleasing tone and vibrato.
Despite its built-in 3in speaker it delivers a surprisingly
large volume, enough in fact to play with say a piano
accompaniment or the recorded accompaniment
available on a 45 r.p.m. disc from the makers Dubreq
Studios Limited, 275-281 Cricklewood Broadway,
London, N.W.2. ’

It is a monophonic instrument with standard key-
board layout for the notes, but instead of pressing the
keys, a pen-like stylus makes contact with them, thus
producing the required notes. It has an output for
direct connection to an external amplifier or a tape
recorder.

The Stylophone retails at £8 10s and the accompani-
ment record complete with a tune book are available
from the makers as above or musical instrument dealers,
The record and tune book costs 10s plus Is 6d purchase
tax.

The *“Stylophone”’ pocket sized electronic organ features a
unique stylus contact keyboard system
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PRACTICAL!

VISUAL!
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a new 4-way method of mastering

ELECTRDNICS

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
day ELECTRONIC PARTS | | sional CATHODE RAY CIRCUIT DIAGRAMS
and COMPONENTS OSCILLOSCOPE.

Ri8
820

4 } CARRY OUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . . . INCLUDING . . .

@ VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ TRANSISTOR EXPERIMENTS @ COMPUTER CIRCUIT @ D.C. EXPERIMENTS

@ AMPLIFIERS @ BASIC RADIO RECEIVER @ SIMPLE COUNTER

@ OSCILLATORS @ ELECTRONIC SWITCH @ TIME DELAY CIRCUIT

@ SIGNAL TRACER @ SIMPLE TRANSMITTER @ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

__________________________________________ -
POSTNOW : To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please

. send your free Brochure, without obligation, to: we do not employ representatives

|
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2tkW FAN HEATER
Three position ewitching to
suit changes in the weather.
Switch up for full heater (24
kW), switch down for haif
heat (1ikW), swltch central
blows cold for summer coollng
—adjustable thermostat acts
as auto control and safety cut.
out. Complete kit 28.15.0.
Post and ins. 7/6 or made up
model £4.15.0. Post & ins. 7/6,

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 reasin filled. Kit A—15-20w. 19/6,
Kit B—30-40w. 19/6, Kit C- 80w.19/6, Kit E
—65w. 19/8, Kit MF1 is for 6in., 9in. and 12In.
minjature tubes, 19/8. Postage on Kits A and B
4/8 for one or two kits then 4/6 for each two kits
ordered. Kita C, D and E 4/6 on first kit then
3/8 for each kit ordered. Kit MF] 3/6 on first
kit then 3/6 on each two kits ordered.

BLANKET SWITCH (
Double pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof element, new
plastic case 5/8 each, 3 heat model 7/8.

HIGH CAPACITY ELECTROLYTICS .
Brand new, not ex equipment.

100 mfd 25v, 1/8 each, 12/- doz.

200 mid 25v, 1/8 each, 15/- doz.

500 mfd 12v, 2/- each, £1,1,0 doz.

1,000 mid 12v, 8/- each, £1,10,0 doz.

5,000 mid 12v, 4/9 each, £2.8.0 doz.

10,000 mfd 6v, §/9 each, 33.0.0 doz.

10,000 mid 16v, 8/8 each, £4.10.0 doz.

15,000 mid 10v, 10/8 each, 45.0.0
60,000 mfd 8v, 22/ each, £10.0,0 doz.
70,000 mid 13v, 40/~ each, £20.0.0 doz.

TELESCOPIC
AERIAL

For portable, car radio
or transmitter, Chrome pla-
ted—aix sections, extends from
74 to 47in. Hole in bottom for 6BA
screw. 7/6, o
TOGGLE SWITCH
3 amp 250v with fixing ring 1/8 each,
18/~ doz.
80 OHM BALANCED ARMATURE
EAR PIECE
Usable as microphone or loudspeaker 4/8 cach.
MINIATURE EAR PIECE
As used with imported pocket radio 1/8 each 15/~
doz.
ISOLATION SWITCH
20 Amp D.P, 250 volts, Ideal to con-
trol Water Heater or any other appli-

ance, Neon indlcator shows when
current is on, 4/6, 48/- per dozen.

FLEX BARGAINS

 bkreened 8 Core Flex. Each core 14/0076 Copper

PVC insulated and coloured, the 3 ‘cores laid
together and netal braided overall, Price £8.15,
per 100 yds. coil.

15 Amp 3 Core Non-kink Flex. 70/0076 insulated
coloured cores, protected by tough rubber sheath,
then black cotton braided with white tracer, A
normal domestic flex aa fitted to 3 kw. fires.
Regular price 3/6 per yd. 50 yd. coil £4.10.0, or
cut to your length 2/6 per yard,

10 Amp 8 Core Non-kink Flex. As above but cores
are 28/0076 Copper. Normal price 2/6 per yd.
100 yd. coil £7.10.0, or cut to your length 1/9 yd.
6 Amp 2 Core Flex. As above, but 2 Cores each
23/0076 as used for Vacuum Cleanera, Electric
Blankets, etc. 39/6 100 yd. coil.

15/20 AMP CONNECTORS
Polythene insulated 12 way
strip 2/68 each 24/ doz,
——

13 AMP FUSED SWITCH
Made by G.E.C. For connecting
water heater etc., into 13 amp ring
main. Flush type 8/8 each, 80/~ doz,
Metal boxes for surface mounting,
1/8 each, 15/- doz,

———=—>— REED SWITCHES

Glass encased, switches operated by external
magnet—gold welted contacts. We can now offer
3 typea.

Miniatare. in. long < approximately }in. diameter.
‘Wiil make and break up to } amp up to 300 volts.
Price 2/8 each. 24/- dozen.

Standard 2in. long x 3/16in. diameter. This will
break currents of up to 1 amp, voltages up to 260
volts. Price 2/- each. 18/ per dozen.

Fiat. Flat type, 2in. long, just over 1/16in, thick,
approximately }in. wide. The Standard Type
flattened out, 8o that it can be fitted into a smaller
space or a larger quantity may be packed into a
square golencid. Rating I amp, 200 volts. Price 8/~
each. 23 per dozen.

Small ceramic magnets to operate these reed
switches 1/8 each. 12/~ dozen.
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DIGITAL CLOCK

An imposing instrument ideal for modern
reception centre or for Managing Director's
office—definitely a showpiece to create
interest and efficiency—-maina frequency
controlled 80 always keep right time
without adjustment in black semi-matt
perspex case-—made up, tested and guaranteed

—offered &r only the cost of components £29.10.0, post and insurance 10/-.

a cooker hood, ete. 85/-.

MINIATURE EXTRACTOR FAN

Beautifully made by famous German Company.
System, 230/240 A.C. Mains operated, size 3fin. x 3fin. x
2in. Made for instrument cooling but ideal to incorporate in

PAPST

g -~ - - bisTRIBUTION PANELS

Just what you need for work bench or lab.
4+13 amp sockets in metal bhox to take

standard 13 amp fused plugs. Supplied complete with 6 feet of heavy cable and
13 amp plug. Rimilar advertised at £5. Our price 39/6 in kit form + 4/6P. & 1.

or 45/« + 4/6 P. & 1. wired up.
Horstmann “Time and

a boost period of up to 3 hours.
processing.
snip price 20/8, p. & ins. 4/6.

Regular price probably around £5.

Set” Switch

(A 15 amp Switch). Just the thing if you want to come home
to a warm house without it costing you a fortune,
delay the ewitch on tlme of your electric fires, etc.. up to
14 hours from setting time or you can use the switch to give

You can

Equally suitable to control
Special

24 HOUR TIME SWITCH

Mains operated. Adjustable Contacts give on/off per
24 hours. Contacts rated 20 amps, repeating
mechanism 8o jdeal for shop window control, or to
switch hall lights (anti-burglar precaution) while

you are on holiday.
Company.
and insurance, n rewl
missed.

PROTECT VALUABLE DEVICES
FROM THERMAL RUNAWAY OR OVER-
HEATING: Thyristors, rectifiers, transistors,
ete., which use heat-sinks can eusily be pro-
hected. Rimply make the contact thermostat
tart of the heat-sink. Motors and equipment
penerally, can also be adequately protected by
gaving thermostats in strategic spots on the
casing. Our contact thermostat has a cali-

brated dial for setting between 90 deg. ¥. to 190
deg. F. or with the dialremoved range setting is
hetween 80 to 800 deg. F.

Price 10/-.

deep,
Record, Playback

ready to install.

BATTERY OPERATED
DECK

‘With Capstan control.
well made and measures approx. 6 x5 > 2in,
Has three piano key type controls for

Made by the famous Smiths
This month only 39/8 plus 3/6 postage

snip which should not be

TAPE

This unit is extremely

and Rewind. Motor is a

apecial heavy duty type intended for operation
off 4/5 volts. Supplied complete with 2 spools

Record, Replayhead is the

sensitive M4 type intended for use with transis-

tor, ainplifier. Price 79/8. Post and insurance 4/6.

THE TWENTYLITE

suppressed
springs i1 and out

ATLAS SLIMLINE FLUORESCENTS

beautifully made and finished white enamel. Amazingly

economical. If left on all the time costs only one penny per day

(uges } unit). Measures 2ft. long. Isideal in Kitchen, Bedroom, Hallway,

Porch, Loft, ete. Don’t miss this amazing affer, 39/8 with tuhe. Assembled
ready to install. 4ft. twin model 59/8. Postage and insurance 6/6 extra.

A Fluorescent lighting
unit made by the famous

Atlas .company, with
super silent polyester
filled choke and “radio

starter. The tube
and the whole unit ls

1 WATT AMPLIFIER & PREAMP
b transistors—highly efficient, 1ade for use

with tapehead (4 but equally sultable for
niicrophone or pick up—limited quantity 28/8.
Full circuit diag. also shows tape controls §/,

VARYLITE

plastic box with control knob £3,19.6.

FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we huve ever offercd, pro-
duced by one of the country’s most famous makers, It hasa
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.R. Cone Moulded fibre—Freq.
Maina re-
12§in. over mount-
ing lugs—Baffle hoie 11in. Diam.—Mounting holes 4, holes
Overall height

response 30-10,000 c.p.s.—specify 3 for 15 ohms—.
sonance 60 ¢.p.s.—Chassis Diam. I2in.

—1{in, diam. on pitch circle 11%in, diam.

0 Will dim incamdescent lighting up to 600 watts from full brilliance
to out. Fitted on M.K. flush plate, same size aml fixing as standard
wall switch 8o may be fitted in plice of this,
or mount on surface. Price complete in heavy

5)in. A £6 speaker offered for only £3.9.8 plus 7/6 p. & p.

Don't miss this offer. 15in. 30 watt £7,19.8,

18in.

100 watt £24.10.0.

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 §/6
each. 36/- dozen, your assortment

WATERPROOF HEATING
ELEMENT

26 yards length 70W, Self-regulating

temperature control. 10/- post free.

AC FAN

8mall but very power-

ful maing motor with
51in. blades. 1ldeal for
cooling eguipment or

as extractor. Silent

but very efficient. 17/,
post 4/6. Mounts from
back or front with 4BA |
screws.

750 MICRO AMP
MOVING COIL METER

2iin. ex. W.D. hut brand new and unused 19/8.

0-0005mFd TUNING CONDENSER

Proved design, ideal for straight or
reflex circuits 2/8 each, 24/- doz.

HEAT AND LIGHT LAMP

276W internally mirrored bulb with b.c. end for
plugging into lamp holder, 19/8 each, plus 4/6
posatage and insurance.

COPPER CLAD ELEMENT
1250 watts—41t. long but bent to U shape, ideal
for overhead heater—just mount reflector above,
12/8 each, plus 4/6 post. 28 doz. post patd.

Battery Record Player. Made by Collaro. This ia
made up on a unit plate with speed selector and
pick-up. ‘The turntable is a heavy one and
measures approximately 9{ins. Pick-up is fitted
with the famous “‘Studlo’’ cartridge. Price 69/8,
postage and insurance 6/6.

E.H.T, Condenser. “8Kv, 0-0011mfi. Suitable tor
transmitting test conditions 64 at 300k/c. Bake-
lite case, 18/8 each.

85 Waft Tubular Element. Very well made unit.
The element is wound on a porcelain former then
encased in a brass tube terminated with beaded
leads 12in. long. Normal mains voltage. Price
8/ each or 54/- per doz.

Press to Make Switch. Double pole, 5 amyp contacta
or can be used as single pole, 10 amp, contacts
250 volt working, Single hole fixing. £/8 each.
24/- dozen.

Door 8wilch. Contacts open when plunger is
depressed. Prevents lights being left on. 15 amp
contacts. 230 volt working, Made by Arrow. 86
each, 86/- per dozen. .
Rotary Appliance Switch. 16 amp, 230 volt on
moulded ceramic base. Operated by pointer knob
(not supplied). 2/~ each, 18/- per dozen.

1/40th h.p. Motor, Made by the French (Cassor)
Company. This is an excellent totally enclosed
motor, powerful enough to operate small lathe,
drilling machine, washing machine, etc. 1ts speed
i8 1,450 r.p.m. Made for normal 50 cycle, 230/250
volts mains, totally enclosed, size 2} x 3}in. dia.
with 1in, of }in. spindle. Price 19/6 plus 4/6
postage and insurance.

THERMAL CUTOUT
A miniature device }in. dia. on one screw fixing
mount—can be used for motor overload pro-
tection—fire alarm—eoldering iron switch off,
etc., etc.—16 amp contacts open with flame—
radiant or conducted heat 1/8 each, 15/- doz.
£5 100.

THERMOSTATS

Type “A” 15 amp. for controlling room heaters,
greenhouses, airing cupboard. Has spindle for
pointer knobs. Quickly adjustable from 30-80°F.
9/8 plus 1/- post, Suitable box for wal} mounting,
5/-. P.& P.1j-,

Type “B” 15 amp, This is a 17in long rod type
made by the fanmous Sunvic Co. Spindlc adjusts
this from 50-550°F. Internal screw
alters the setting so this could be
adjustable over 30° to 1000°F. Suitable
for controlling
furnace, oven
kiln immersion
heater or to make flamc-stat or fire
alarm. 8/8 plus 2/6 post and insurance.
Type “D”. We call this the Ice-stat as jt 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
(18 yds. 10/-) is wound round the pipes. 7/8.

P. &P, 1/

This is standard refrigerator thermo-

stat. Spindle adjustments cover normal refrigera-
tor temperature. 7/8, plus 1/~ post.
Type “F, (lass encased for controlling the temp.
of llquid, particularly those in glass tanks, vats
or sinks, thermastat is held (half submerged) by
rubber sucker or wire clip—ideal for fish tanka—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
plug 2/- post and insurance.

Where postage is not atated then orders
over £3 are post free, Below £3 add 2/9.
Semiconductors add 1/- post. Over £1
post free. S8.A.E, with enquiries please,

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102/3 Tamworth Road, Croydon
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to arcicles published in
the magazine. Technical queries cannot be dealt with on the telephone.

“Academic barrier”

Sir—In your thoughtful editorial
last month, “The Non-Registered
Engineer”, vou expressed concern
over ithe composite engineering
register to cover chartered engineers,
technician engineers and technicians
which the Council of Engineering
Institutions intends to set up in
collaboration with over 40 organisa-
tions for ‘‘non-chartered engineers"™
and technicians of all disciplines.

It may not generally be understood
that the award and registration of
legally protected titles and designa-
tory initials will not be dependent
upon educational attainment alone
evidence of practical training and
experience will also be required, and
one may feel sure that the circum-
stantial human aspects to which you
have referred will not be overlooked
by those now planning the registra-
tion arrangements.

Engineers and technicians whom
you felt might be worried about the
constraints such an ‘“‘academic
barrier’” could impose upon ingenious

minds, or be wondering whether’

ambition and progress might be
frustrated for some, would be looking
at registration in isolation, for it will
be but the ‘end product”—the
identification and status derived

NEWS BRIEFS

New Research Centre

NEW research centre is to be built for the Post Office on
the former Martlesham Heath airfield near Ipswich,
Construction of the new centre, said to be the
finest of its kind in Europe, will commence in the near
future and is expected to be complete towards the end of

Suffolk.

1972.

from education, training, experience
and responsibility.

Designers of proposed new educa-
tion and training patterns are stress-
ing the importance of ample oppor-
tunities being given for the inventive
and other creative work that you
mentioned. For instance, the
recently published recommendations
of the Engineering Industry Training
Board, “The Training of Technician
Engineers™, with their factors of
basic training, general training, and
then the objective training that is
designed to develop expertise, should
foster those opportunities.

The improved standing that
registration could bring about, and
the better opportunities for educa-
tion and training now being
developed, should combine to offer
greater incentive to young people to
seek a worthwhile career in industry
where, it was authoritatively stated
recently, a force of over one million
technician engineers and technicians
will be needed by 1975.

E. A. Bromfield,

Secretary,

The Institution of Electrical and
Electronics Technician Engineers,
London, W.C.2.

! have no doubt that the professional
bodies make every attempt to assay the

practical qualities of candidates, in
addition to examining their educational
standards. The burden of my editorial
was a different matter—concern for the
large number of technicians and engineers
usefully engaged in industry who, in the
eyes of thed[nstitutions, would be deemed
“unqualified”.

For various reasons these technicians
and engineers do not wish, or are unable,
to undertake the study necessary in order
to pass the examinations of the pro-
fessional bodies. Perhaps it is a pity that
they da not make this effort, but the point
is that countless individuals are happy
this way. Most of them no doubt enjoy
their work and satisfy their employers.
Status seeking is not their goal. Amongst
their numbers are likely to be some really
bright brains and—this is the crux of my
argument—we cannot afford to jeopardise
this source of novel and stimulating ideas.

d.

Guildford group

Sir—An inaugural meeting of elec-
tronic enthusiasts was held on
Saturday, November 22, at Chalk-
lands, Hog's Back, Seale, Farnham,
when it was decided to form the
Guildford and District Group of the
British Amateur Electronics Club.
Four members were present; there
are in addition two other members in
the group. Mr E. J. Phillips was
appointed chairman and secretary.

Future plans of the group, which
will hold monthly meetings, were
discussed and it is anticipated that
members will combine their efforts to
produce some interesting projects
after their next meeting.

If any inexperienced enthusiasts or
experts wish to join they should apply
to the secretary at the above address.

E. J. Phillips,
Farnham,
Surrey.

Solid State Lamps

A series of new high power infrared solid state lamps
have recently been introduced by the General Electric

Company of the U.S.A. These small size lamps are
particularly suited for use in computers and tape reading

equipment.

The new centre will house the present Research Depart-

ment stationed at Dollis Hill in North London; there will be
plenty of space for expansion and for large scale field
It is hoped that the new centre will attract
graduates to a career in research to provide the best
possible telecommunications and postal systems for
Britain, thus maintaining her place as a world leader in the
fast developing global communications system.

With a staff of up to 2,000 engineers, scientists and
supporting technicians, the centre will bring increased
spending power and new employment opportunities to the

experiments.

Ipswich area.
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double lens construction.

The high power output is obtained by a

An inner plastics lens, covering

the gallium arsenide chip, is surmounted by a conventional
glass lens which hermetically seals the unit.

The photograph below illustrates the size of the new
lamps—their diameter is in.




A NOVEL DEMONSTRATION
OF BINARY ARITHMETIC

His demonstration of binary arithmetic was recorded

by John Napier, the Scottish mathematician, and
inventor of logarithm tables, as long ago as 1580 a.d.

As a matter of interest this kind of binary arithmetic

is incredibly ancient—quite as old as the chessboard

itself which is so archaic that no-one knows just when

the first one was made—certainly it is more than

4,000 years ago. It was used long before the decimal
system was perfected and quite apart from the binary
computer it is used extensively today, maybe in ways
that we do not readily recognise, such as the piano
keyboard, in which an octave above a given note is
exactly double the frequency of that note.

The binary system is essentially a practical system of
arithmetic—given a simple conversion table you can do
any calculation without any knowledge of multiplica-
tion tables, or how to *‘carry” in addition, or “borrow”
in subtraction—it is used, unwittingly, by musicians,
joiners and greengrocers as the most convenient
method.

In radio circuitry, electrolytic capacitors are usually

1,2, 4,8, 16, 32, 64uF, a typically convenient binary
series.  Our system of balance weights (though soon
to be replaced by the metric system) is another
example: 1 dram, £ ounce, 4, 1, 2, 4, 8 ounces, 1 pound.

Binary arithmetic is of interest today because the
operations involved are closely analagous to the
principle of the modern electronic binary computer.
Those who are familiar with electronic switching
circuits will recognise that the squares on a chess
board could represent electronic switches. The placing
of a counter in a square represents an impulse to the
switch, and the presence or absence of the counter
indicates ON or OFF respectively.

Other analogies will make themselves obvious later,
but it must be realised that manual operation of binary
arithmetic can be a very long and tedious process and
quite impractical, but the comparatively simple rules,
plus the fact that the numerous operations can be
carried out electronically at fantastic speeds makes the
system ideal for the modern computer.

It is not intended in this article to give details of the
circuits of the electronic switches which the squares
represent, but the on/off analogue will be grasped by
those who are even slightly familiar with this aspect.

CONVERSION

The chessboard must have a fairly wide margin, and
if this is not so the board must have strips of cardboard
glued to three of its sides. The numbers of the binary
series, 1,2, 4, 8, 16, and so on, each number being twice
the value of the previous one, is printed on it as shown
in Fig. 1.

162

GOMPUTER

By J. F. ROWLANDS

About two dozen counters of one colour are required,
and about a dozen of a different colour for use as
“markers” in division.

The first rule in binary arithmetic is: “‘All ordinary
numbers must be expressed in terms of the numbers of
the binary series.”

For the purpose of this demonstration, this can be
done by subtracting from the ordinary numbers, and in
turn from the remainders, the highest binary factor
possible, until the remainder is nil.

For example, 136 — 128 = 8,and 8 — 8§ = 0, so 128
and 8 are the binary factors of 136.

This method of extracting the binary factors, more
often than not, requires more effort and arithmetic
than that required to do the original calculation in the
ordinary way, and Napier drew up a simple conversion
table so that no ordinary calculation was called for.

In the electronic computer the conversion is done as a
part of the process known as *“programming”. The
result is fed into the machine in the form of a punched

16384 | 8192 | 4096 | 2048 | 1024 Ste 256 128

16384 | 8192 | 4096 | 2048 | 1024 Ste 256 {28

128 | 128
64 | 64
2 | 32
6 | 1
8 8
4 4
2 2
1 1

128 | 64 2| 16 8 4 2 1

28 | 64 | 3 16 8 4 2 1

Fig. 1. Chessboard layout with margin numbers
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Everything brand new and to

specification - Large stocks <« Good service

RESISTORS

Values
Code Power Tolerance Range available | to 9 10 to 99 100 up
C oh W 5% 100 2-220k Q EI2 18d 16d 15d
C ¥ 5% 470-1MQ E24 1:5d 1d 1-75d
G W 10% 47Q-10MQ €12 1-5d 1-75d 1-5d
© +w 5% 47Q-10MQ €24 id 2-15d 1d
MO W 2% 180-tMQ €24 9d 8d 7d
C 1w 10%, 470-10MQ €12 4d 315d 3d
ww W 10% + 550 0-220-330 €12 15d all quantities
ww 3w 5% 120-10kQ €12 15d all quantities
ww TW 5% 120-10k 0 €12 15d all quantities

CODES: C = carbon film, high stability, low noise. MO = metal oxide, Electrosil TR5, ultra low

noise. W = wire wound, Plessey.

VALUES: EI2 denotes series: |, 12, 15, 1'8,2:2, 27, 3'3, 3-9, 47, 5-6, 68, 8-2 and their decades.
E24 denotes series: as E12 plus 1-1, 1:3, 16,2, 2:4, 3,36, 43,51,62,75,9 and their decades.
Pnces)are in.pence each for each ohmic value and power rating.  (Ignore fractions of one penny on total resistor
order.

COLVERN 3 watt wire-wound potentiometers: 1031, 150,250,500, 100Q, 1500,250Q, 5000,
Ik, 1'5k 0, 25k, Sk, 10k, 15k Q, 25k @, 50k Q. Price only 5/6 each.

CARBON TRACK POTENTIOMETERS:
plastic spindles.

Double wiper ensures minimum noise level. Long

ach

each e
Dual gang linear: 4k @, 10k 2, 22k , etc. to
Ma 8

........................ 1/6
........... /3

Log/Anti-log: 10k Q, 47k @, IMQ only .
Dual anti-fog: 10k only ................

switch: extra ............

FETS n-channel. Low cost general NEW PLESSEY INTEGRATED CIRCUIT POWER

purpose 2N5163, 25V, only 5/- AMPLIFIER, Type SL403A. Only 57/ each. Operates with
each. Audio/r.f., Texas 2N38I19 18V power supply. Sensitivity 20MV into 20M 0, 3W into
9/—, Motorola 2N5459 (MPFI05) 7.5-0 Application data with two or more. P.E., Nov. 69,
9/6 each. Stereo Amplifier kit less metalwork £11,18.1 net complete.

30 WATT BAILEY AMPLIFIER COMPONENTS

Transistors for one channel £7,5.6. list, with 10% discount only £6,11,0, Transistors for two channels
£14.17.6. list, with 15%, discount £12,7,5. Capacitors and/resistors for one channel list £1, Printed
circuit board free with each transistor set. Complete unregulated power supply kit £4,17,6. mono
or stereo, subject to discount. Complete regulated power supply kit £9.5, subject to discount.
Further details on application.

SINCLAIR ICI0 Integrated Circuit Amplifier and Pre- CARBON SKELETON PRE-
amplifier. This remarkable monolithic integrated circuit SETS, Small high quality, type PR:
amplifier and pre-amp is now available from stock. The Linear only, 1000, 2200, 4700,
equivalent of 13 transistor/18 resistor circuit plus 3 diodes and k2, 2kQ, 4kQ, 10kg, 22kQ,
the first of its kind ever. It is d.c. coupled and applicable to 47k Q 100k @, 220k (2, 470k,

an unusually wide range of uses as detailed in the manual

IMQ,2M 02,5MQ,I0M Q vertical or
provided with it. As advertised, post free 59/6 net.

horizontal mounting, |/~ each.

$-DeC's put an end to “birdsnesting’”. Com- LARGE CAPACITORS. All new stock. High
ponents just plug in. Saves valuable time. ripple current types: 2,000uF 25V 7/4; 2,0004:F
Use components again and again. $-DeC only 50V 11/4; 5,000uF 25V 12/6; 5,000:F SOV 21/41;
30/6 post free. Compact T-DeC, increased 1,0004F {00V 16/3; 2,000uF 100V 28/9; 5.000uF
capacity, may be <emperature-cycled. T-DeC 70V 36&/—; 5,000uF 100V 58/3; |,000F 50V 8/2;

only 51/- post free. 2,500uF 64V 15/5; 2,500uF 70V 19/6.

MEDIUM ELECTROLYTICS. Axial leads: Values (uF/V): 50/50 2/-; 100/25 2/-; 100/50 2/é:
250/25 2/6; 250/50 3/9; 500/25 4/—; 1,000/10 3/-; 500/50 4/6; 1,000/25 4/6; 1,000/50 6/~; 2,000/25 6/-.
$mall electrolytics, axial leads: 5/10, 10/10, 25/10, 50/10, 1/~ each; 25/25, 47/25, 100/10, 220/10, 1/3 each.

Practical Electronics

PEAK SOUND ENGLEFIELD KITS

! ol ]
Build it 12+ 12 orl "
25+ 25. Brilliant new

MULLARD SUB-MIN ELEC-
TROLYTICS C426 RANGE. Price
1/3 each. Axial leads, Values (uF/V):
0-64/64; 1/40; 1:6/25, 2:5/16; 2:5/64;
4/10; 4/40;5/64;6-4/6-4,64/25,8/4;8/40;

i d ilable im 10/2°5; ;0/!6: |7?5162; I1~15517iss: 16/40;
styling and available i 20/16; 20/64: 4; . 32/4:
two forms: STEREO 15 WATTS PER CHANNEL, In 31;10; 32//40: 32,/64_ 40/,/6; 40/1/.5;
kit form with complete amplifier and pre-amplifier modules 50/6-4; 50/25; 50/40; 64/4; 64/10;
and power supply. Output per channel into 150 —12W 80/2'5: 80/16:' 80/25; 100/64; 125/4;

R.M.S. Price £38.9.0, net. STEREO 15 WATTS PER
CHANNEL. As above but output per channel into 150
—25W R.M.S. Price £53.15,0, net. Brief specification:

125/10; 125/16; 160/2°5; 200/6 4; 200/10;
250/4; 320/2-S; 320/6-4; 400/4; 500/2S.

ELECTROVALU

BARGAINS
IN NEW

TRANSISTORS

insulating sets

2N696 5/6 2N5192
2N697 5/6 ‘ 2N5195
2N706 2/9 40406
INTI132 9/9 | 40408
2N1302 4/ ACI126
2N1303 4 | ACI27
2N 1304 4/6 ACI128
2N 1305 4/6 ACI76
2N1306 6/9 ACY22
2N 1307 §/9 ACY40
2N1308 8/9 ADI140
2N1309 8/9 AD'49
2N1613 6 AD!6!
2ANI71] 7/4 ADI62
2N2218 10/6 AF118
2IN2147 18/9 AFI24
2N2369A 8/9 AF127
2N2646 10/9 BA102
2N2924 4/3 BCI107
2N2925 5/3 | BCI08
2N2926R 2/6 BCI09
2N29260 2/3 I BC147
2N2926Y 2/3 BC148
2N2926G 2/3 BC 149
2N 3053 5/6 I BCI53
2N3054 14/3 BCI54
2N3055 16/6 BCI57
2N3391A 5/6 BCIS8
2N3702 3/6 BCI59
2N3703 3/3 BCI67
2N3704 3/9 BC168
2N3705 3/5 BC169
2N3706 3/3 | BCI77
2N3703 4/ BCI78
2N3708 2/9 BCI79
2N3709 3 BDI2I
2N3710 3/3 BDI123
2N371} 30 BFI78
2N3904 7/6 BFX29
2N39085 7/6 BFX85
2N373) 23/ BFX88
2N 3820 25/6 | BFY50
2N3323 10/6 BFYSI
IN3794 33 | BSX20
2N4286 33 MJ480
2N4289 33 | Mgl
2N4291 3/3 MJ491
2N4292 33 l P346A
2N4410 4/9 V405A

All power types supplied with free

Wi WO oo
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MAIN LINE AMPLIFIER KITS, as
Frices net.

Authorised dealer.

advertised.

Total harmonic distortion 0-1%.
Inputs: Magnetic, Ceramic, Tape, Radio, Signal to noise
ratios: Better than 60dB all inputs.
O/Load factor 28dB all channels.
ENGLEFIELD CABINET to
assemblies (as illustrated) £5.0.0. net.
products as advertised.

WAVECHANGE SWITCHES: |IP
12W; 2P 6W; 3P 4W; 4P 3W long
spindles, 4/9 each. Slider switches,
double pole double throw, 3/- each.

house either above
Other peak sound

COMPONENT DISCOUNTS

10%, on orders for components for £5 or more.
orders for companents for £15 or more (No discount
on net items).

POSTAGE AND PACKING
Free on orders over £21.
Overseas orders welcome: carriage charged at cost.

15% on

Please add 1/6 if under.

ELECTROVALUE

Dept. PE2, 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Opening Hours: 9—5.30; Sat. 9 a.m. to 1 p.m. Tel.: Egham 5533 (STD 0784-3)
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VA Lv ES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
SETS 1 Tihih At B B Bl P

0Z4 4/8 | 12K8GT 7/3 ) DK91 5/9 | EF184 5/6 | PCL81 89  UBC41 9/-
1A7GT 7/ | 128N7GT6/6 | DK92 8/3 | EH90 /3 | PCL82 7/- | UBF80 5/9
IHSGT 7/3 | 19BG6G17/6 | DK96  7/3 | EL33  8/9 | PCL83 10/~ | UBF89 6/9
INSGT 7/9 |20F2 13/6 | DL35 5/~ |EL34 9/6 | PCL84 7/8 | UC92 5/~
1R6 §/9 (20P3 11/9 | DL92 5/ | EL41 10/ | PCL85 9/- | UCCS84 7/
186 4/8 (20P4 18/6 | DL94  6/- | EL84  4/9 | PCL86 B/g vccas  7/8

IT4  2/9|25L6GT 6/~ | DL96 7/3| EL90 4/ | PENA4 12) i
334 5/9 |25U4GT11/6 | DY86 5/9 | EL600 12/6 | PFL20011/9 | UCH42 18-
3v4  @/-|30C1  68/6|DY87 EMSO 7/8 | pL3s /9 | UCHB1 /8

. . . .
59

: BY3GT 5/9|30C16 13/- | EABCS0 6/6 (EM81  7/6 | pLs1  7/g | UCL82 7/-

6Z4G  7/6 | 30C17 16/~ | EAF42 10/~ | EM84 6/9 | pLgo 8/8 | UCL83 11/8

6/30L2 12/-|30C18 14/- | EB91  2/3 | EM87 7/6 | pra3 /8 | UF4l 1078

GALS /8 | 30F5 16/~ | EBC33 8/~ |EVSl 7/ | prgy g |UFE0 7/~
6AM6 29 30FL1 13/9|EBCil 9/6 |EYSS /6 | nisg0 10/ | UFS5 8/

.
6AQ5  4/g| 30FL1214/8 | EBFS0 6/9 |EZ40 8/~ | Lyg0q 1g/g | UFSY * 6/9
n / c S OAT6 4/ | S0FL1414/9 | EBF89 6/3 | EZ41 P/~ | nrgos gore | UL4L 10/9
GAUG  4/6 | 30L1 /6 | ECC81 39 Ez80 4/ | 5 50 UL4s g0/
6BA6  4/6 | 30L15 14/- | ECC82 o3 13/
6BEG  4/9 [30L17 15/6 | ECC83 7/~ | GZ32 8/9 2 /8 | UmBe 6/

6BJ6  §/6| 30P4 12/~ | ECC85 &/- |GZ34 99 |[EY32 10/- [gyg) g

L
©
<l
N
@
=
£
-]

Whether you are a newcomer to radio and elec- | [ 825° s | aeis 12| EcConnitc | Kios 18° Tval 31 VeeE 180
tronics, or are engaged in theindustry and wish | | 858 1¥s [soeris 1 2ores 58| Tancsozi | E¥er 38 [00'° Zf
to prepare for a recognized examination, ICS | [ &s® 3| ieit'se | EEHE s b 107 riate 78| 38
can further your technical knowledge and | [6id 38|%nts 32(3Cls 28| 5ce o8| Rie”' % aplie 7o
provide the specialized training so essential SsNTer §ia | NG veade)t | Borey 7 ECHO 78 |us 1ot [ARHS 3
to success. ICS have helped thousands of Svear o8 |0 10| Eois: on|ESSE - Ui e | Ahiz 36
ambitious men to move up into higher paid DXsGT 519 | CLSS 138 | EXiA 38| becatolie|Uis a0 |ock 3
jobs—they can help you too! Why not fill in 760 /3| Dacs: 3| BEAl 1003 | boray oo (Ules ale|ocm e
the coupon below and find out how? W0F1s ‘71" | DAFOS 7/3| Erso | Poraooydlg | Usol 1018 |oces oo

10P13 15/ | DF33 7/ | EF86  6/3 | PCF80013/6 | U329 14/8 | _
12AT7 8/9 ([DF91 £/9|EF8Y &3 | PCF801 g/9 | U801 19/g | 081D 2/8

. . . . 3 a 0Ccs2  2/3
Many diploma and examination courses available, MAUT 4fo|DETT 40| EFoi 410 | PORA0s16- | DA Ge | 0C8D 218
/nclud/ng expert Coach/ng for: 12AX7 4/9DK32 7/6 | EF183 5/8 PCF80814/9 | UB41 6/6 | 0C170 2/8
o READERS RADIO (P.E.)
C. & G. Telecommunication Techns'. Certs. 85 TORQUAY GARDENS, REDBRIDGE(, ILFORD,
ESSEX. Tel. 01-550 7441

C. & G. Electronic Servicing

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
R.T.E.B. Radio/T,V, Servicing Certificate valve extra. Any Parcel Insured against Damage in Transit 6d. extra.
Radio Amateurs’ Examination
P.M.G. Certs. in Radiotelegraphy
General Certificate of Education, etc.

Examination Students coached until successful psvc"lonﬂ-lc “B“““G UN"

3 Channel Colour — Organ; Operates from

NEw SELF-BUILD RADIO COURSES output of record player, tape recorder, etc.
Drives up to 1.5 Kw. at 240 volts a.c. per

Learn as you build. You can learn both the theory and

practice of valve and transistor circuits, and servicing channel. Suitable for the home or discotheque.
work while building your own 5-valve receiver, transistor Complete printed circuit assembly, built and
portable, and high-grade test instruments, incl. pro- tested. 14 gns. plus 10/- carriage. Higher
fessional-type valve volt meter—all under expert tuition. power units available on request.

Transistor Portable available as separate course. .
Create ‘PHASE’ on your tape recordings,

POST THIS GGUPON TODAY records, etc. Unique electronic circuitry
enables you to create ‘phase’ effect at the turn
of a knob. Complete printed circuit assembly
built and tested. 65/- plus 2/6 carriage.
Battery operated.

SUPER ‘FUZZ’ UNIT, suitable for electric
guitars, etc. Complete printed circuit assembly
built and tested. Battery operated. 65/- plus
2/6 carriage.

for full details of ICS courses in Radio, T.V. and Electronics

M g ——————-———-—=—

INTERNATIONAL
est. i5r  CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewarts Rd., London, 5.W.8

Please send me the ICS prospectus—free and without
obligation.

(state Subject or Exam.)...... ... ... ... ... .. S.A.E. with all enquiries. Mail order only.

dp Electronic Products
98a, Lichfield Street
Walsall, Staffs.

e 2270

INTERNATIONAL CORRESPONDENCE SCHOOLS

164 Practical Electronics February 1970

o — it —— — — v G — —




card, or perhaps as a series of channelled impuises
recorded on a magnetic tape.

Almost any simple mathematical process can be
carried out by binary arithmetic on this chessboard.
Details of the routine for addition, multiplication,
subtraction and division, will now be given, with a few
simple examples as illustrations.

ADDITION
Take, for example 23 + 54 + 87 = 164

(1) Convert all numbers to their equivalent binary
factors:
23=16+4+2+1
54 =232+ 16+4+2
87 =64 + 16 +4 1+ 2+ 1
(2) In the inner side margin place I3 counters in the
squares appropriate to the above factors (Fig. 2).
(3) A basic rule in this type of binary arithmetic is
that no square must have more than one counter
on it (obviously in an electronic circuit you can-
not close a switch which is already closed).

In the example, several of the squares have more than
one counter; the routine to rectify this is to remove any
counters in excess of one, two at a time. For each
pair so removed add one counter to the next higher
square. Start by removing the two counters from
square 1 and place one more on square 2—making a
total of four in this square. Remove these, two at a
time placing one for each pair on square 4 which will
now have five counters. Remove two pairs of these,
leaving one in place and place two counters in the empty
square 8, and so on until you have three counters left:
one in square 128, one in square 32 and one in square 4,
The total is 164, the answer to 23 + 54 + 87.

Any series of numbers can be added on a 64 square
board, as long as the total does not exceed 32,767.

MULTIPLICATION
One example for
84 x 14 = 1,176.

(1) Place markers in the outer side margin represent-
ing the binary factors of the larger number (i.e. at
4, 16, and 64 for 84) and in the outer lower
margin for the smaller number (at 2,-4, and 8 for
14).

(2) In the same horizontal row as the highest side
marker (64). Place one counter in each square
vertically above the markers at the bottom.

(3) Repeat this in each horizontal row from the
other side markers (16 and 4).

(4) Move all the counters within the chess board
diagonally up and right until they are all on the
edges of the board next to the inner margins.
See Fig. 3.

(5) Some squares will now have more than one
counter, so rectify this by following the method
as in ‘‘addition”.

(6) The sum of the values of the counters after doing
this will be 1,176.

The 64-square board limits the size of the numbers to
be multiplied to 255 x 255 (i.e. a marker in all eight
divisions of each margin and a total of 64 counters on
the board before the diagonal move), and even this calls
for a few imaginary squares to the left of 16,384.

If you can rake up enough counters it should be good
practice in addition.

multiplication  could  be

SUBTRACTION
(1) Start by placing counters in the inner side margin
representing the binary factors of the larger
number, and similarly for the smaller number in
the adjacent column of squares to the left Fig. 4.

i 256 128

;

2 i 128 64 32 16 8

JEE O

Fig. 2. Arrangement of
counters at start of addition

Practical Electronics  February 1970

Fig. 3. Move (4) in multiplication

Fig. 4. Arrangement of
counters at start of sub-
traction. Notice the position
of the X counter
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Table I: MOVES FOR 54127

Counter X Nearest counter Fill in
above X space(s)
Move Left Right From To Remove
at
| X 4 2 — NiL
2 X 8 4 — 2
3 X — — 2 —
{4 X — — 2 —
5 X 32 16 — 8,4,2
6 X 4 2 — NIL
7 X — — 2 —
8 X — — 2 —
9 X 4 2 — NIL

(2) Remove any counters which occupy adjacent
squares in both columns.
(3) Move the lowest value counter from whichever
column it is in, to the corresponding position in
the other column. This counter, which we can
call X, has to be moved from one column to
the other repeatedly. Each time it is moved to a
different column the following routine has to be
carried out with the nearest counter above it.
The nearest counter above has to be moved down
one place, and the intervening empty places (if
any) must be filled in with a counter in each. If
the nearest counter above is in the next square
remove it from the board.
Move counter X" (Fig. 4) to the other column
and repeat the above routine before returning it,
and so on until the left-hand column is empty.

To make all this clear, Table | shows all the moves of
counter “X”, and the subsequent movement of the
counter above it, required to subtract 27 from 54.
Place counters at 32, 16, 4 and 2 in the inner side margin

4)

(5)

O

Fig. 50

Move (4) in division
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and 16, 8, 2 and 1 in the squares on their left. Remove
the ““common’” counters at 16 and at 2 and move the
lowest (““X’’) counter to the right. Follow the
sequences as in the Table.

The answer is the sum of the values of the counters in
the margin, i.e. 16 + 8 + 2 + 1.

Practice subtraction with various numbers, following
this procedure exactly. After some practice it will be
found that some moves can be “‘short cut”, such as 3
and 4, and 7 and 8 in the chart, by removing both
counters without moving X, and carrying on with the
next move as though X had moved twice.

It is important to practise subtraction until you can
do it confidently because it will have to be done under
slightly different conditions in division and unless the
principle is understood it can be confusing.

DIVISION

There is nothing difficult about division by binary
arithmetic—in fact it is one of the most efficient of
“mechanical” methods, the only snag being that the
largest number that can be divided on a 64 square board
is 255. Numbers up to 32,767 can be divided by a
modified process, but the simplest solution is to make
up a board with 16 x 16 squares (256). However, the
main principles can be shown on the 64 square board
with an example such as 231 — 13.

(1) Place counters representing 231 (128, 64, 32, 4, 2,
and 1) in the inner side margin, and *“markers” of
a different colour for 13 (8, 4, and 1) in the outer
bottom margin.

Place a counter in the square to the left of the
highest side counter (128) and move it down
diagonally until it is in a square vertically above
the highest bottom marker (8).

In the same horizontal row as this counter, place a
counter in each square vertically above the other
markers (4 and 1), and a marker in the outer
side margin.

Now move the counters within the board diagon-
ally up and right until they are adjacent to the
margin. See Fig. 5.

Ignoring for the moment any counters below the
side marker, subtract the counters on the left
from those in the margin. In the example this is
simple; after removing the “‘common” counters,
the first move of X eliminates the counter at 32
and the subtraction is complete.

Place a counter in the square immediately next to
the highest side counter 16 and repeat as at (2),
(3), and (4) above. This time, however, you will
be unable to subtract as above, since the values
of the counters on the left are higher than those in
the margin. The routine in cases such as this is
to move each counter and the side marker down
one square and try again. In this case it is now
possible, but with larger numbers on a larger
board it may be necessary to repeat the process
more than once.

After subtraction you find you have a marker at
16 and at 1, the sum of which is 17 (the quotient),
and counters at 8 and 2, the sum of which is the
remainder (10).

(2)

3)

4)

(%)

(6)

M

A little consideration will show how to use the top
margin for larger numbers, but you will have to keep a
clear picture of what you are doing when it comes to
“turning the corner’” and the best solution is to use a
larger board, which will also give you a bigger divisor.

Practical Electronics  February 1970



The lnfernafional Sound of the 70's

Telephone: GLOUCESTER 2945

Practical Electronics

February 1970

AMBASSADOR SPEAKERS

a3 DAYSTROM LTD.

HEATHKIT DIVISION
GLOUCESTER GL2 6EE

Telex 43216

IS THE HEATHKIT 'COMPACTS’
AND LOUDSPEAKERS

The fabulous Stereo ‘Compacts’. Meodels AD-17 and
AD-27 are setting the pace in hi-fi for the 1970’s.
They offer outstanding value and performance.
The AD-17 comprises a BSR MA-65 Turntable/Shure
M44-MB magnetic cartridge and a ten watt (RMS)
per channel stereo amplifier all mounted on a teak or
walnut plinth. Kit price £54. Carr. 13/-.

The AD-27 is similar but uses the MA-70 turntable
and includes an FM stereo tuner. In this case the
‘plinth’ is better described as a small cabinet. It has
the additional feature of a ‘roller shutter’ lid and is
available in teak or walnut. Kit price £82. Carr.
13/-.

Heathkit offer many excellent loudspeaker systems.
The new ‘Ambassador’ hi-fi loudspeaker is winning
many friends. It’s cabinet is supplied réady assembled
and finished in selected teak or walnut veneers to
harmonise with other current Heathkit hi-fi equipment.
It uses three loudspeaker units, a 12in bass, 5in mid
range and a lin dome pressure tweeter. Excellent
value at kit price £29.16.0. Carr. 15/-.

The complete Heathkit hi-fi range of stereo amplifiers,
tuner/amplifiers, FM tuners, stereo ‘compacts’,
loudspeaker systems and ancillary hi-fi equipment are
all described and illustrated, many in full colour, in a
wonderful free catalogue.

Send for the
FREE Catalogue
and see for

yourself . ..
Today ! o

v.
P4
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MONO TRANSISTOR AMPLIF'IER
A really high HSL.700

fidelity mon-
aural ampilfier
with perfor-
mance charac-
teristica to suit
the most dls-
criminating lis-
tener. 6 tran-
sistor  circuit
withintegrated
preamplifier
assembled on
special printed

%\ /
sub panel. %
ADI161-AD162 operating in S

symmetrical complementary

pair. Output transformer coupled to 3 ohm and 15 ochm
speaker sockets. Standard phono Input sockets. Full
wave bridge rectifier power supply for a.c. mains 200-
240v. Controls: bass, treble, volume/onfoff. Function
selector for PUIL, PU2, tape, radio. The HSL.700 is
strongly constructed on rigid steel chassis bronze hammer
enanel finish, size 94 x 5 « 4}in. high.

Sensitivity —PU1—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, 58 watts RMS into 15 ohm. Overall frequency
response 30c/s-18Kc/s: Continuously varlable tone
controls: Bass. +8db to —1I2db at 100¢/s. Treble,
+10db to —104b at 10Kc/a.

The HSL.700 has been designed for true high fidelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, com-
plete with knobg, attractive anodised aluminium front
escutcheon panel, long spindles (can be cut to suit your
housing requirements) full circuit diagram and operating
instructions.

OUR SPECIAL PRICE £7. l 9.6. P. & P.7/6.

LOUDSPEAKER BARGAINS
5in 3 obm 18/-, P, & P. 3/-. 7 % 4In3ohm 21/-, P & P.
4/-, 10 x 6in 3 ohm 27/8, P. & P. §/f-. E.M.I. 8 x bin
3 ohii with high flux magnet 21/-, P. & P. 4/-. E.M.I.
134 x 8in 3 ohm with high flux ceramic magnet 48/,
(15 ohm 48/-), P. & P. 8/-. E.M.I. 13 x 8in, 3 or 15 ohm
with two inbullt tweeters and crossover network 4 gns,
P. & P. 6/-.
BRAND NEW. 12in 15w H/D Speakers, 3 or 15 ohm.
Current production by well-known British maker. Now
with Hifiux ceramic ferrobar magnet assembly £5.10,0,
P. & P. 7/6. Guitar modela: 25w £6,0.0. 35w £8,0.0.
EM]I 3jin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 chm 15/ each;
15 ohm 18/6 each. P. & P. 2/6.
12in “RA” TWIN CONE LOUDSPEAKER.

10 watts
peak handling. 3 or 15 ohm, 37/8, P. & P. 6/-.
35 OHM SPEAKERS
3}in 14/-, P. & P.2/6; 7 - 4in 21/, P. & P. 4/-.

80 OHM MOVING COIL SPEAKERS High Flux Magnet
2§87 dia, 12/~ each. P. & P. 1/

QUALITY PORTABLE TAPE RECORDER CASE.
Brand new. Beautitully made. Only 49/8, P. & P, 8/6.
CRYSTAL MIKES, High hop. for desk or hand use.
High sensitivity, 18/8, P. & P. )/6.

HIGH XHPEDANCE CRYSTAL STICK MIKES. OUR
PRICE 21/-. P. & 1/6.

HIGH IHPEDA]ICE DYNAMXC STICK MIKES. High
sensitivity. 39/8. P. & P.2/6.

SPECIAL OFFER!

Your opportunity to acquire a first class HI-FI LOUD-
SPEAKER SYSTEM at an extremely moderate price!
Beautifully made teak fnish euclosure with most
attractive Tygan front, Size 16}~ high x 10}~ wide
x 67 deep. Fitied with E M.I, Ceramic Magnet 13 x

8" bass unit, two H.F. tweeter units and crossover,
Power handling 10 watts. Available 3 or 15 ohm
impedance,

OUR PRICE WHILE LIMITED Carriage
STOCKS LAST 8 Gns. %P

TRANSISTOR STEREO 8 + 8 MK 11

Now using 8ilicon Transistors in first five stages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W mono). Integrated pre-amip. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 156 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. S8imple step by step instructione enable
any constructor to build an amplifier to be proud of.
Brief specification: Freq. response -+ 3dB. 20-20,000c/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. Negative feedback 18dB over maln amp.
Power requirements 25V at 0-6 amp

PRICES: AMPLIFIER KIT £10. 100 POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.

Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT £12. POWER
PACK KIT £3.10.0.

Circuit diagram, construction details and parts list (free
with kit) 1/8, (8.A.E.)

Official |toek|ltl of all
PEAK SOUND HI-FI EQUIPMENT

including the
P.W.DOUBLE 12 STEREO AMPLIFIER as featured
in Practical Wireless April, May and June issuea.
Component pack asapecified. Total cost £28,5.8 plus
P. & P, 11/-. (Excluding metalwork, knobs, plugs
und sockets and fuses.)

v\ SPECIAL PURCHASE!
E.M.I. 4-8PEED PLAYER
Heavy 8{in. metal turntable.
Low flutter performance 200/
250 V shaded motor (90 V
tap). Complete with Jatest
type lightweight pick-up arm

/Q and mono cartridge with tfo
&y stylii for LP/78. ONLY
63/-. P. & P. 6/6.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ochm
speaker. Size 7in. w. < 3d., % 6 h, Ready built and tested.
PRICE 75/-. P. & P. 6/-. ALSYO 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 11
Uncut motor board size 14} < 12In., clearance 2in. below,
5{in. above. Will take above amplifier and any B.8.R. or
GARRARD changer or Single Player (except AT60 and
§P25). Size 18x 156 x8in. PRICE 79/6. P.& P. 9/6.

DE LUXE STEREO AMPLIFIER

A.c, mains
200-240 volts.
Using heavy
duty  fully
isolated
mains trane-
former with
full  wave
rectification
giving ade-
quate smoothing
wlth negligible hum.

Valve line up:—2x
ECL86 Triode Pentodes,
1x EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble controt, giving bass and
treble boost and eut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate “balance’’ controf fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
{8 watts mono), into 3 ohm speakers. Full negative
{eedback in a carefuily calculated circuit, allows high
volume levels to be used with uegllglble distortion.
Supplied complete with knobe, chassis size 1 1in. w x 4in. x.
Overali height including valves bin. Ready built and
tested to a high standard. Price 8 gns. P. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models, All brand new in maker's packing.
B.S.R. UA25 with latest mono compatible cart.. . “ 19.6

All plus Carriage and Packing 6/6,

LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000, AT60 etc. Send §.A.E. for Latest Prices!
PLINTH UNITS cut out for tarrard Models 1025, 2025,
2000, 3000, ATG0, SP25. With transparent plastic cover.
OUR PRICLSm complete. P. & P, 8/6,

SONOTONE 9TAHC comp:lublc 8Btereo Cartridge with
diamond stylus §0/-, P

LATEST RONETTE TIO sureo Compnnhlo Cartridge for
EP/LP/Stereo/78. 32/8, . 2/

LATEST RONETTE T/0 iono Complnhle Cartridge for
El;ILP}/JB monzc; or stereo records on mono equipment.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT

® Peak out-
put in excess
of 1} watts.
® All stan-
dard British
componenta,
@ Built on
printed circuit panel size 6 < 3in.

@ Generous size Driver and Output Tmm(ormeru
@ Output transformer tapped for 3 ohm and 15 ohm
speakera. @ Transistors (GET114 or %1 Mullard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
@ Everything supplled, wire, battery clips, solder, etc,
® Comprehensive easy to follow instructions and circuit
diagram 2/68 (Free with Kit). All parts sold separately,
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready built and
tested, 52/6. P. & P, 3/-.

PYE MICROSWITCHES §/P. C/0. Lever roller actlon
Rating 250¢. AC at 5 amps. Size approx. 1" ¥ 1” x ",
4/- each. P. & P. 1/- (6 or more post {ree).
HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
action. Rating 250v. AC at 15 amps. Size approx.
i"-17 - §". 5/-each. P. & P. 1/- (6 or more post free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled aul rotated in any direction. 12 section Heavy

Chrome. Eaxtends from 7” to approx. 56°. Maximum
diameter }”. 10/-each. P. & P.1/6. 6 section Lacquered
Brass. 2217, Maximum

L\(ends from 6" to approx.
diameter }*. 5/- each. P. & P.1/-.

TRANSFORMER BARGAINS!

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Prima; 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 amps
full wa\'e‘ Size 3inL - 34inW - 3inD. Price 32/8,
P. &P

MAINS TRAHSPORMEB. For transistor power supphe-
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/, P. & P 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. 27/6, P. & P. 3/6.
Tapped Primary 200-220-240V. Sec. 21-5V at 500mA.
12/6. P. & P. 2/6.

BRAND KEW MAINS TRANSFORMERS for Bridge
Rectifier, Pri. 240v. AC Sec. 240v. at 50mA and 6-3v. at
1-5 amp. Stack size 2§ < ] x2}in. 10/8. P. & P. 3/6.
(Special quotations for quantities.)

BRAND 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 1 amp. Con-
gervatively rated. Fully impregnated Electroatatic screen
8uitable for vertical or drop through mounting. Overall
size 4} x 31 - 31in. Weight 81b. Limited number only at
87/6. P. & P. 8/-.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation.  Ready built on
plated heavy gauge metal
chassis, size 7}in w. x 4in.d. x
4%in. 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’ AMPLIFIER KIT. Similar In appearance to
HA34 above but employs entirely different and advanced
circuitry, Complete set of parts, etc. 79/8. P. & P. 6/-.

BRAND KEW TRANSISTOR BARGAINS. GET 15
(Matched Pair) 18/-; V15/10p, 10/-; OC71 §/-; OC76 8/-;
AF117 3/8; 2G339 (NPN) 3/-.

Set of Mullard 6 transistors 0C44, 2—0C45, AC128D,
matched pair AC128 2§/-; ORPI2 leminm Sulphide
Cell 10/8. All post free.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier uslig a double wound
mains transformer, EZ80 rectifier and ECLS2 triode
pentode valve ds audio amplifier and power output stage.
Impedance 3 chms. Output approx. 35 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6in. high overall. AC mainas 200/240V, Supplied absolutely
Brand New conipletely wired and tested with valves and
good quality output transformer. FEW ONLY

ore noex pomton 4Q G 7.8

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputa for mike and
gram allow recorde

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Usually 36/- yd., our price 15/—
¥yd. length. P. & P.32/6 (min., 1 yd.). 8.A.E. for samples.

POWERFUL COMPACT MOTOR for G-9v. Battery
operation approx. 25mA. Made originally for “’Staar’’
and “"Greencoat’ record player decks. Built in constant
speed device. Ideal for models, etc. Overall size approx.
13* < 1}". 7/8 each. P. & P.1/6. (3 or more Post Free).

and

to follow each other.
Fully shrouded section wound output transformer to
match 3-150Q apeaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. YValve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 (Free with
parts). All parts sold separately. ONLY £7.9.6.P. & P. 8/6.
Also available ready built and tested complete with std.
input sockets, £9,5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. 1 p.m.

A few minulcs from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
(70 HIGH ST., MERTON, LONDON, S.W.19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P.CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, OX OVERSEAS ORDERS
CHARGED EXTRA,
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A selection of readers’ suggested circuits. It should be emphasised that
these designs have not been proven by us. They will at any rate stimulate
further thought.
This is YOUR page and any idea published will be awarded payment accord-
ing to its merit.

ADJUSTABLE LIGHT SOURCE

WHILST experimenting with various types of light
operated switches, I found a need for an
adjustable light source which would give a narrow beam
of light without the use of complicated lens systems.
The one here described was found to work extremely
well and has been used to work quite a few types of
circuits, both very sensitive and the more robust types.

The basic component consists of two cigar tubes, one
of slightly larger diameter than the other. The larger
of the two has the rounded end sawn off and the screw
cap end left intact. The smaller tube has both ends
sawn off to leave a tube of thin aluminium about 3in
long, whilst the larger tube should be about 4in in
length when the cap is screwed on.

The two tubes are now made to slide together rather
stiffly; this can be achieved by reaming out the end of
the smaller tube until a firm fit is made. Any stray
light that may escape around the joint can be eliminated
by a snug fitting elastic band of fairly wide dimensions,
fitted after completion. The assembly is shown in
Fig. 1.

The choice of lens is not critical and the one that |
used was taken from a vintage box camera. After
removal from the body of the camera, the lens was
fastened onto the smaller of the cigar tubes with contact
adhesive, great care being taken to ensure a light proof
fit. When finally set, the joint was covered with a
single layer of black plastic tape to neaten the job.

The layout of the complete tube system is now built
and tested for operation before the bulb assembly is
made. This consists very simply of a hole in the screw
cap of the larger tube with the bulb fastened in place
with an ordinary m.e.s. lampholder.

Only one point is important in the choice of bulb
used; the filament must be of the “‘spot” type and as
small as possible. 1 tried quite a few types and makes
before discovering that the ordinary 3-5V torch bulb
was the most efficient. Before assembling the unit, drill
or punch a few small holes for heat dissipation as near
to the screw cap as possible (Fig. 1). The heat from
even a small bulb in so confined a space is quite remark-
able.

Strip aluminium was used to make the bracket which
was jointed in the centre to allow for beam adjustment.

Practical Electronics  February 1970

Screw cap drilled
to take Bul

Cameru lens
bonded totube Cigar tubes
with contact
adhesive
Fig. 1. Light source for light operated switch
Fig. 2. Relay circuit
Relay
circuit

Hood painted
matt Mack inside

Fig. 3. Suggested set-up

As the completed unit is very light I did not find it
necessary to wrap the aluminium strip right around the
tubes, a very firm fit was obtained using only hand
pressure. Care may be needed here to avoid distorting
the thin aluminium.

The whole unit can be mounted on a board to suit
individual requirements and a switch added to conserve
battery drain.

The sliding tube assembly allows for a form of focus
to be achieved but the light pattern will be found to be a
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small circle of light easily adjusted to the dimensions of
the ORPI2 and providing ample illumination for
distances up to 6ft. At distances greater than this
some distortion of the pattern will be met but not too
great and, providing the circuit used is sensitive enough,
it will still be effective.

Fig. 2 shows a simple circuit controlling a relay RLA
which can be of 100 ohms resistance or more and
suitable for operation with a 9V battery and OC83
transistor. A typical set-up is shown in Fig. 3 which
can be used to register objects breaking the light beam.

R. W. Lawrence,
6 Verdun Road,
Monton,
Manchester,
Lancs

IMPROVED SCHMITT TRIGGER

THE popular Schmitt trigger frequently occurs in
constructional projects published in PRACTICAL
ELEcTRONICS, [t would often be advantageous to
reduce the hysteresis, or backlash, especially in those
circuits which use a Schmitt to produce a square wave
from a sine wave.

The circuit in Fig. 1 includes VR, careful adjustment
of which enables the hysteresis to be reduced to a very
low level. This is because any unbalance in transistor
characteristics is balanced out by the different amounts
of VRI1 which are included in each emitter lead.

It is usually convenient to set the hysteresis to 50mV
or so. An input of lkHz at a level of 120mV peak to
peak (about 40mV r.m.s.) produces a square wave
output with very fast rise and fall times—Iless than 5us.

Component values are given here to suit the transis-
tors quoted, but the modification shown will improve
any existing Schmitt trigger by reducing the hysteresis
as described.

VRI1 can be set by adjusting it for a square wave
output with successively smaller input signals until the
required sensitivity is reached; attempts to reduce
hysteresis to too low a value will result in the circuit
oscillating.

J. N. Watt,
Camberley,
Surrey.

Ri
39
k@

Cl

8yF

K 4 K

ov

Fig. 1. Circuit diagram of the improved Schmitt trigger
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LOGIC PROBE

thput gy

68k

ov

l AM enclosing a circuit diagram for a *‘0” and “1”
logic test-probe which 1 have recently made. It is
designed around a simple gating circuit. The probe
operates from a + 12V supply and has a threshold
voltage of -3V at the input.

I designed it for use with 6V logic. Both lamps are
normally off (indication of a disconnection). Lamp A
glows for inputs of 2V ; lamp B glows for inputs of 4V.
The input impedance is adequately high. Threshold
voltage may be selected by varying the values of R2
and R3.

The lamps I used were 12V 20mA types ex-G.P.O.
signal lamps, but the circuit could easily be modified
for higher power lamps by using suitable higher power

transistors. K. L. Spence
London, N.W.7.

BOOK REVIEWS continued from page 149

enclosures, explaining the acoustic properties and the
effects of resonances.

Anyone asked to suggest a list of recorded music,
suitable for starting a collection, must have a difficult
task; one man’s meat may be another man’s poison.
W. A. Chislett has attempted to give micro-miniature
reviews on more than 120 items, whilst admitting that
“any great work is capable of more than one valid
interpretation, which does not necessarily make one
better than another”.

Also included are chapters on Care and Storage of
Records by A. C. Williams; Tape Recorders and
Recording by H. W. Helyer; Stereo Radio—How it
Works by Roy Prince; Radio Tuners by Gordon J.
King.

This last article really illustrates how far advanced
radio receiver techniques have become. 1t includes the
description and use of f.e.t.’s and integrated circuits in
f.m. tuners. Of the most recent techniques of
improving selectivity, the use of d.c. controlled variable
capacitance diodes for tuning and a.c. controlled feed-
back to them for a.f.c., really make one wish that these
features had been invented some 14 years ago. An
interesting experience described as the ‘“Northampton
Effect”” just goes to show that the average listener
places rather less faith in his tuner than perhaps is due.
Here the BBC is not entirely blameless in providing the
basis of 10kHz *“‘burbling” on stereo.

Armchair shopping with this handbook can save
headaches later, but do not expect it to give you all the
answers to your problems. MLALC
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DE LUXE PLAYERS +

PORTABLE CABINET Asillus-
trated. To fit standard 75/
pllyer or autochanger,

RCS AMPLIFIER 3 WATT,
Ready made and tested.

This is a 2-stage unit nsing
iriode pentode condenser
coupled valve, giving
3 watts output

into a 3 ohm
loudspeaker,

Tone and volume
oontrols mounted on
panel. Supplied with
knobs, loudspeaker
and valves UCL82,
UY85. Frequency rnponl
50-12.000 cps, /6
Sensitivity 200mV

AUTOCHANGERS MONO
Balfour Princess £5.5.8

BSR Superslim UA25 £6,19.8
BSR Mini Changer £8.19.8

SINGLE PLAYERS MONO | \ 47 CHANGERS STEREQ

EMI Junior Mains £2.10.8

Garrard AP75 418,100 | BSR Superslim  £7.19.6
Garrard 1025 £7.19.8
Garrard SP25 MkII £12.19.6 Garrard 3000 2121196

GARRARD TEAKWOOD BASE WB.1. Ready 77/6
cut out for mounting 1025, 3000, SP25, AT80, etc,
GARRARD PLASTIC COVER SPC.1 for WB.1 65/_
BASE. Durable tinted attractive appearance.

E.M.I. PICK-UP ARM. Complete with mono cartridge 29/6;
XTAL GP87 17/6; Stereo Ceramic 35/-, ACOS LP only 10/

CRYSTAL MIKE INSERTS
14" dia. 6/8: ACOS 13~ dia, 12/8. BM3, 17 dia. 8/8
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0
CRYSTAL HAND MIKE, HIGH OUTPUT 12/8

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYRAMIC MICROPHONE

A ull-ccntamed tully
portable mini p.a. system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive rexine

covered cabinet, size 12 - 8  4in., with

powerlul 7 4in. speaker nnd lour tnnmtor one watt
power amplifier plus ultra . Uses PPY
battery. Brand new in Makers’ Post
earton  with full  makers’ o8

Only /_
guarantee. World Iamous make. 90 Free
WEYRAD P50 — TRANSISTOR COILS
RAZW 6 in. Ferrite Aerial | Spare Cores g
with car aerial coil . 12/8 | Driver Trans, LFDT4 .. 8/6
Osc. P50/1AC .... ..5/4 | Printed Circuit, PCA1 .. 9/8
LF. P50/2CC 470 kc. . 5/711.B, Tuning Gang .... 10/8
3rd ILF. P50/3CC ... ..... 8/~ Weyrad Booklet . . 2/-

Telescopic Chrome Aerials 6in. extendl to 23in. 5/-,

Ferrite Rods Only 8 Jin. 4/-. 6  }in. §/-.
VOLUME CONTROLS | 800bm Coax 8. ya.
BRITISH AERIALITE

Long spindles, Midget Size

5 K. ohms to 2 Meg. LOG or
LIN. L/j§ 3-, DP. 5§
STEREO L S 10'8, D.P. 14/8
Edge 5K. S.P. Transistor. 5/-.

AERAXIAL-AIR SPACED
40 yd. 20/-; 60 yd. 30/-.
FRINGE LOW LOSS I /6
Ideal 825 lines yd

WIRE-WOUND 3-WATT POTS.| WIRE-WOUND 3-WATT

T.V. Type. Knurled Knob.
Values 100 to 30 K.,

STANDARD SIZE POTS.
LONG SPINDLE

Carbon 30 K to 2 meg. 4/6 10 OHMS to 100 K. 7/6

VEROBOARD (15 MATRIX
24 x 5in. 3/8. 21  3iin. 3/2. 31 - 31in, 3/8. 3% 5in. 5/2.

EDGE CONNECTORS 18 way §/-; 24 way 7/6.

PINS 38 per packet 3/4, FACE CUTTERS 7/6.
8.R.B.P. Board 015 MATRIX 2imn., wide 6d. per lin.,
3iin. wide 9d. per lin.; 5in, wide 1/- per lin. (up to 17in.).
8.R.B.P. undrilled 4 in. Board 10  8in. 3/-.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in. sides,

7 <4in., 6/-; 9 7in., 8/6; 11 .3in.. 7/6; 11 7in, 9/6:
18 « ﬂin 10/8; 14 1lin,, 14/6; 15 - 14in,, 1§/-, 3
ALUMINIUM PANELS 18 s.w.g. 12 - 12in. 6/6; 14 . 9in.

5/6; 12 - 8in. 4/6; 10 7in.3/6; 8 6in. 2/6; 8 - 4in, 1/6,

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
3in, 168/- 3in. 17/8  1iin. 19/6 1liin. 24/- 2%in. 44/3
$in. 16/ lin. 19/6 1iin. 20/86 11in. 20/~ 2iin. 57/3

in. 16/9 14in. 19/6 1Qin. 21/8 2in. 39/- lin. 3q. 36/6
1}inch DIAMETER WAVE-CHANGE SWITCHES. |

2 p. 2-way, or 2 p. 6-way, or 3 p. 4-way 4/8 each.

1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/6 each.

1 inch DIAMETER Wavechange “MAKITS” 1 p. 12-way,
2 p 8-way, 3 p. 4-way, 4 p, 3-way, 6 p. 2-way. 1 walfer12/-, 2
waler 18'-. 3 waler 24'-, 4 wafer 30, -, 5 waler 3

TOGGLE SWITCHES, 8p. 2/6; 5. dt 3/6; dp. 3/0 dp. dt. 4/8

ALL PURPOSE HEADPHONES

H.R, HEADPHONES 2000 ochms Super Sensitive .  35/-
LOW RESISTANCE HEADPHONES 3-5 ohms 39/8
DE LUXE PADDED STEREO PHONES 8 ohms 79,8

“THE INSTANT"
BULK TAPE
ERASER AND
RECORDING

HEAD
DEMAGNETISER
200/250 v. A.C. Leaflet S.A.

Post 2/6 42/6

BARGAIN STEREQO/MONO SYSTEM
Attractive Blim PLAYER CABINET with B.S.R. Stereo
Autochanger, 3 VALVE STEREO AMPLIFIER, two 6} in.
LOUDSPEAKERS. (Only 4 pairs of wires £ | 9 |9 6
to join). Carr, 10/6. 8,A.E. for details. g d

CAN TYPES

NEW TUBULAR ELECTROLYTICS
0V .. 2/3 | 100/25V .

2/35 /! 2/- | 8/800V

4/350V .. 2/3 | 250/25V .. 2/8 | 16/600V .. 12/8
8/450V .. 2/3 | 500/25V .. 4/-| 16418/500V 7/8
16/450V .. 3/- | 8-+8/450V  3/6 [ 50 +50/350V 7
32/450V .. 3/9 /450V 3/9 | 804-100/350V  11/8
25/26V .. 1/9 | 18+18/450V 4/3 | 32+ 82+ 32/350v. 8/6
50/50V .. 2/- | 32+32/350V 4/6 | 100 450 +50/350v.9/6

SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
250mP 15V 2/-; 500, 1000mF 12V 3/6; 2000mF 25V 7/-.
CERAMIC, 500V 1pF to0 0.01mF, 9d.
PAPER 350V-0'1 94, 0-5 2/8; 1mF 3/-; 2mF 150V 3/-.
500V-0-001 to 0-05 9d; 0-1 1/-: 025 1/8; 0-5 3/-.
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/8; 0-047, 0-1, 2/6.
SILVER MICA, Close tolerance 1%, 5-500pF 1/-; 580-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF-0-01, mfd 8/-; each
TWIN GANG. *“0-0" 208pF +176pF, 10/8; 385pF, minia-
ture 10/8; 500pF standard with trimmers, 12/8; 500pF
midget less trimmers, 7/6; 500pF slow motion, standard 9/-;
smal] 3-gang 500pF 19/6. Single 07 385pF 7/6, TWIN 10/6.
SHORT WAVE, Single 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/6 each,
TUNING, Solid dlelec' c. 100pF 300pF, SOOnF 7/~ each.

TRIMMERS, Com 9i0: 0, 1/-; 100pF
150pF, 1/3; 2501:17 1/6 BOODF 750pF, 1/9 IOOOpF. 2/8.
RECTIFIERS CONTACT COOLED jwave 80mA 7/6;
85mA 9/6. SILICON BYZ13 6/-; BYIOO 10/-.
Full wave Bridge 75mA 10/-; 150mA 19/6; TV rects. 10/-,
NEON PANEL INDICATORS 250v. AC/DC Red, Amber 4/6.
RESISTORS, Pre!ernd values, 10 ohms to 10 meg
tw,iw,lw, 209 3d.:1} w, 84.; 2w.1/-,§w, % 6d.
HIGH STABILITY. : w. 19, 10 ohms to 10 meg., 2/-.
Ditto 5%. Preferred values 10 ohms to 22 meg., 9d.
WIRE-WOUND RESISTORS 5 wait, 10 watt, 15 watt,
10 ohms to 100K, 2/- each; 3 watt. 0-5 ohm to 8-2 obms. 2/-.

BRAND NEW TRANSISTORS 6/— EACH
0C72, 0C81, 0C44, 0C45, Al

MAT 100 7/9. MAT 101 8/6' MAT 120 7/9 HAT 121 8/8.

REPANCO TRANSISTOR TRANSFORMERS.
TT45. Push Pull Drive, 9:1 CT, 8/-. TT48 Output, CT8:1,8/-,
TT49. Interstage, 4-5:1, 8/-; TT52 Output 3 obms, 20:1, 6/,
TT23/4 PAIR 10 watt Amp. Translormers and circuit 35/-.

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. Size 4] v 2} x2in, Metal 49/6
Crackle finish. Ontput terminals. On/o! ltch.

Hall Wave 8 volt 50mA. Size 2} > 1}in. Snap terminals 32/8
9 volt 500mA. TRANSFORMER ONLY, 2} 11 x1iin. 10/6

MAINS TRANSFORMERS ...
250-0-250 50 mA, 6.3 v, 2 amps, centre tapped 19/6

250-0-250 80 mA, 6.3v.352.63v.1a,0r5v.2a. 35/-
350-0-350 80 mA,6.3v.3.53.63v.1a,0r5v.2a. 35/-
300-0-300 v, 120 mA,, 83 v. 4 a. C.T.; 63 v. 2a, 45/-
MINIATURE 200 v. 20 mA.,863v,1a.24 -2 -1}in, 12/8

MIDGET 220 v. 45 mA., 6.3 v. 2a. 2§ « 2} * 2in, .. 17/6
HEATER TRANS. 8.3 v. lél 8/6;63v.4a. .... 12/6
Ditlo tapped sec, 1.4 v,, 2, 3, 4, 5, 6.3 v. 1} amp. 12/8

GENERAL PURPOSE LOW VOLTAGE Outvuu 3 4,5,
6,8,9,10,12,15,18,24and 30 v. at 2a. ........ 5/-
lamp, §, 8,190, 12, 6 18, 20, 24 30. 36, 40, 48 .60, 35/~
AUTO  TRANSFORMERS 0-115- 230 v. Input/Output,
60w, 18/6; 150w. 35/-: 500w. 92/6; 1000w, 195/-,
CHARGER TRANSFORMERS Input 200/250v for & or
12v,,1! amp., 22/-; , 35/-

FULL WAVE BRIDOE CHARGER RECTIFIERS:

@ or 12v. outputs. 1{ amp. 8/8; 2 amp. 11/3; 4 amp. 17/6.

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 2/-.
QUTLET BOXES. SURFACE OR FLUSH 4/6,

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 2/8, closed circuit 4/6;
Chrome Lead Socket 7/6. Phono Plugs 1/-. Phouno Socket 1/-,
JACK PLUGS Std. Chrome 3/-; 3:-5mm Chrome 2/8. DIN
SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. DIN SOCKETS Lead
3-pin 3/8; 5-pin 5/«. DIN PLUGS 3-pin 3/8; 5.pin 5/-.
VALVE HOLDERS, 9d.; CERAMIC 1/-; CANS 1/-

ALL MODELS “BAKER SPEAKERS” IN STOCK

BAKER MAJOR £8

30-14,500 c.ps., Hi-F
double cone, wooler and
tweeter cone together
with a BAKER ceramic
magoet assembly having
a flox density of 14,000
ganss and a total flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watts, Voice coils
available 3 or 8 or 15

obms, Price £8, or
Module kit, 30-17,000
c.p.s. with  tweeter,
crossover, baffle and
instructions. £10,19.6,
BAKER * GROUP SOUND ” SPEAKERS—POST FREE
'Group 25° 'Group 35° ‘' Group 50°
12in 12in 1 15in
25 watt OUNS. 35 way 83UNS. 50 wati 1€ 18gns.

TEAK HI-FI SPEAKER CABINET, Flnted wood front.
For 10 or 12in round Loudspeaker £8.10.0,

For 13 - 8in or 8in round Loudspeaker £4.14.8.

For 10 - 8in or 8}in round Loudspeaker £3.16.6,
LOUDSPEAKER CABINET WADDING 18iu wide, 2/61¢

Goodmans Tweeter 3}in 3 ohm 35/-, EMI 2}in 8 ohm 17/6.
Horn Tweeters 2-18kc/s, 10W 15 ohm 28/8. Crossover 16/6.
LOUDSPEAKERS P.M. 3 OHMS, 2{in, 3in, din. Sin, § ¥« 3in,
7 4in. 17/6 each; 6}in 22/8; 8 - 5in, 21/-; 8 < 2}in 21/=;
10 < 8in. 30/-; 10in. or 12in. Double cone 3 or 15 ohm 39/6,
E.M.1. Double Cone 13} > 8in, 3 or 15 ohm 10 watt 45/-,
DITTO twin tweeters and X/over 3 or 8 or 15 ohm 10w. 78/8.
SPECIAL OFFER! 8cohm, 2}in; 8 X 4in; 80 obm. 2}in, 2}in.
1 5/6 EACH 25 ohm. 6 - din; 35 ohm, 8in
TYPE 15 ohm, 7 X 4in,, 8 - ¥in,

8in LOUDSPEAKER UNITS 3 ohm 27/6; 15 ohm 30/-
ELAC 8 in. De Luxe Ceramic 3 ohm 45/-; 13 ohm 50/-.

8in LOUDSPEAKER. TWIN CONE 3 ohm 35/,

5 in. WOOFER. 8 watts max. 20-10,000 cps. 8 or 15 ohm. 39/8.
OUTPUT TRANS. EL84 etc. 4/6; MIKE TRANS, 50:1 3/9.
SPEAKER COVERING MATERIALS. Samples lee 8, A.E.

THE FAMOUS “MULLARD 510"
£16.19.6 rost 108

Main power, amplifier and £ valve pre-amplifier, Silver
grey facia panel. Volume, treble, bass controls, Function
switch: Radio, Tape 1, Tape 2, Mic, Gram LP, Gram 78,
Tape output socket. Valves: 2 < EL84, 3 < EF88,
1 - ECC83, 1 EZSl. Ultra_ linear Parmeko output
transtormer. 20 db negative feedback. 10 watts rms,
mono. 3 and 15 ohm output. Brand new. Gusranteed,

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
45-PAGE EAGLE CATALOGUE 5/-. Post free.

BARGAIN AM TUNER. Medium Wave. 79/6
Transistor Superhet. Ferrite aerial. 8 volt.

BARGAIN DE LUXE TAPESPLICER Cuts, I 7/6
trims, joins for editing and repairs. With 3 blades,
BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add
musical highlights and sound effects to recordings. Will

mix Microphone, records, tape and tuner with
trols into single output, 8 volt, 59/6

T.S.L. LOUDSPEAKER
CROSSOVER HLP2,

2-way crossover for 8 or 15 ohm

speakers and tweeters, 3 phono

input/output sockets,
Madetosell OUR PRICE

at 42/-, Post 2/8, 22/6

Tape Spools 2/6. Tape Splicer 5/-, Leader Tape 4/6.
Reuter Tape Heads for Collaro models 2 track 21/- pair.
PHOTO-ELECTRIC RELAY SYSTEM. 240v. A
Exciter and relay unit with inira red filter. £ | 2 POST
For counting, door signals, alarms, etc. FREE

MINI-MODULE
LOUDSPEAKER KIT

1o waTT 65/- carmriaces-

Triple speaker system combining on ready cut baffle.
] in. chipboard 15in. 81 in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser, The
heavy duty 5 in. Bass Wooler unit has a low resonance
cone. The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
fop end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE,
16 x 10 - B in. Modern Scandinavian

fluted front design lor Mini-Module. 94/6 Eost5/o

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. Ready
built. Printed Circuit. Calibrated slide dial £6 |9 6
tuning., Size® ¢ 2)in, B volt LA

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built, with volume control. 9v.

+ RADIO BOOKS +* (Postage 9d.)
Practical Transistor Receivers .
Practical Radio Inside Out ...
Supersensitive Transistor Pocke Al
Radio Valve Guide, Books 1, 2, 3, or 4 e
T.V. Fault Findiug 405/625 lines
Shortwave Transistor Receiver
Transistor Communication Sets
Modern Transistor Circuits for Beginners
Sub-Miniature Transistor Receivers
Wireless World Radio Valve Data

International Radio Stations Guide 2/8
Receive loreign T.V, programmes by simple /-
Valves, Transistors and Diodes eqmulenu Mlnnll 10/0

3 inch MOVING COIL METERS BRITISH MADE
Various calibrations/movements. 500 Microamp; 37/6
1 Milliamp; 50-0-50 Microamp. etc. 8.A.E. for list.

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER

Handsome plastic cabinet, 201t, lead and
adaptors, For any udxo, intercom, tape
recorder. etc 3 to 15 ohm

Size: 71° x 51" v 3.  Post 2/6

Minimum Post and Packing 2/6. RETURN OF POST DESPATCH, HI-FI STOCKISTS, CUSTOMERS FREE CAR PARK CALLERS WELCOME,

RADIO COMPONENT SPECIALISTS 37

Lise 1]-.
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WHITEHORSE ROAD, WEST CROYDON
Open 96 p
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 733 68 pass door, S.R. Stn, Selhurst. Tel. 01-684-1665

m. (Wednesdays 9-| p.m,, Saturdays 9-5 p.m.)
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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 amd frequency con-
trolled 8o it is extremely
accurate. The two small
diale enable switch on and off times to be accur-
ately set. Ideal for awitching on tape recorders.
Offered at only a fraction of the regular price—
new and unused only 38/8, less than the value of
the clock alone—post and insurance 2/9.

SUPPRESSOR =
CONDENSER TCC
1 mfd. 250v. A.C. working model

with fixing lug. 1/9 each, 18/~ per doz.

TUBULAR HEAT & LIGHT LAMP
500W. 28/8 plus 4/6 post and insurance.

BLANKET SIMMERSTAT
Although looking like, and fitted as an ordinary
blanket switch, this is in fact a device for switching
on for varying time perjods, thus giving a complete
control from off to full heat. Although sultable
for controlling the temperature of any other
appliances using up to 1 amp. Listed at 27/6
each we offer these while our stocks last at only
12/6 each.

DIAMOND H OVEN THERMOSTAT
Type 20 with capillary tube and sensor, 20 anip
A.C. type as fitted to many cookers adjustable
by control knob (not supplied) 12/8 each.

BLACK LIGHT
G.E.C. tube for experiments and rpecial lighting
effects—40 watt 2ft tubes only. 18/8 each;
holders and control gear 19/8, postage on single
item 4/8 inc. Insurance, or both items ordered
together postage 8/8 inc. insurance.

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideal also for extractor
fans, blower, heater,
etc. New and perfect.
Snip at 8/68. Postage
3/~ for first one then
1/- for each one
ordered. 12 and
over post free.

29

= 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.
BIG JOB 250 watt inodel, 99/8 (sa.es
vou over £3.10), post and ins. 6/6.

INSTRUMENT MOTORS WITH
GEARBOX
Made by famous Smiths Company. Very powerful,
although only quite small. Overall dinensions
approx. 1}in. deep by 2in. dia. Following models
available please specify required speed. Revs per day,
2-8-12. Revs per hour, 1, 2, 4, 6, 12, 20,30. Reve per
§ 2
minute, 1, 2, 3, 4, 6, 8, 15, 30, 60. 17/8 each. MAINS TRANSISTOR POWER PACK
Desjgned to operate transistor seta and amplifiers.
DRILL CONTROLLER .‘K)A(;lojuahtgle ouﬁput ‘?V. 9V, 12 volts for up to
; 5 m. ass B working). Takes the place of anv
agl';f)‘;gﬁ:f;'l‘yy changes speed roum of the following batteriea: PP1, PP3, PP4, PP,
mum. Full power at all speeds PP7, PP9, and others. Kit comprises: malns
by finger-tip control. Kit includes transformer rectifier, smoothing and load resistor,
all parts, case, everything and full condensera and instructions. Real snip at only
justructions, 19/6 plus 2/6 post and .

16/6 plus 3/6 postage.
insurance. Made up model 37/ pl
246 . & p. ‘ e ERGOTROL UNITS

These units made by the Mullard Group are for
operating and controlling d.c. Motors and equip-

nient from A.C. mains.

WAFER SWITCHES TO YOUR REQU'REM ENTS Thyrist(_)rs are used and these supply a variable
Standard Size 1} wafer—silver plated 5 amp contact standard }in. spindle 2in. | 4:C. resulting in motor speed control and operating
long—with locking washer and nut. efficiency _mr superior t}o most other methods.
No. of Poles 2 way 3 way 4 way 5 way 6 way R way 10 way 12 way The units are contained in wall mounting

with front control pane! on which are
1 pole 8/6 6/6 6/6 6/6 /8 /8 6/6 6/6 (\meg~push buttons for on/ofl and the variable
2 poles 6/6 8/6 6/6 6/6 6/6 6/6 10/6 10/6 thyristor firing control.
3 poles 6/6 6/6 6/6 6/6 10/6 10/6 14/6  14/6 4 models are available—all are brand new in
4 poles 6/6 6/6 6/6 10/6 10/6 10/6 18/6  18/6 makers cases:— B A
5 poles 8/6  B/6 10/6 10/6 14/6 14/6 22/6  22/8 Model ;410 for up to 5 amps £17.10.0
6 poles 6/6 10/6 10/6 10/6 14/6 14/6 26/6  26/6 2 L 2700
7 poles 6/6 10/6 10/6 14/6 18/6 18/6 30/6  30/6 2419 5 0
8 poles 10/6 10/6 10/6 14/6 18/6 18/6 34/6  34/6 ot1on & £55 300
9 poles 10/6 10/6 14/6 14/8 29/6 22/ 38/6 386 Note: 2415 s a floor mounting unit.
10 poles 10/6 10/6 14/6 18/6 22/6 22/6 42/6 42/6
11 poles LO/GRUAICRRLL/GI1 /G 26/ G 8 26/ GIN 16/ 46/6 Easiest leyAtoDllaatiLE.l;ﬂc?sssiSn%iEn rlal
2 ¥ 5 D1 I~ 'on) aerial
12 poles 10/6 14/6 14/6 18/6 26/6 26/6 50/6  50/6 to speaker—when signal stops you've found the
fault. Use it on Radio, TV,
1if hi
TANGENTIAL . A heater is c_omlng but a,ct today and you won't plete kit Z;ompﬁz: t,w(a) special ©
HEATER g dismay. This heater unit is the very latest type,  {ransistors and all parts inclu-
most efficient and quiet running. Is as fitted on ding probe tube and crystal
UNIT Hoover and blower heatera costing £15 and earpiece. 28/6—twin stetho-
2 /‘ 5 more. We have a few only. Comprisea motor, set instead of earpiece 11/-

impeller, 2 kw elemenr and 1 kw element — e
allowing switching 1, 2 and 3 kw and with G (] s B
thermal safety eut-out. Can be fitted to any
meta) lined case or cabinet. Only needs onjoft
awitch. 79/8, postage & insurance 6/6. Don't
miss this,

Where postage is not stated then orders EL Ec T R 0 N I c s c R 0 Y D 0 N LT D
over £3 are post free. Below £3 add 2/9.
Semiconductors add 1/- post. Over £1

post free. S.A.E. with enquiries please. Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon

I find the information contained very aptly illustrated and composed.”

I would like you to know once again that I have read parts of each
volume and think they are excellent reading material. Easy to under-
stand, easy to read and the subjecis are not flooded with reams of

unnecessary calculations which most electrical books delight in.”
P.B., New Malden.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFF ADDRESS
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training mechanics and

WHAT READERS SAY

I have looked at each book and must confess they are very good,
everything is made so simple, which makes reading a pleasure.”

The New Picture-Book’way of learning
BAS IC ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

Youw'll find it easy to learn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL techniques. This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

EEIE PSRN EERESDES
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP

Please send me WITHOUT OBLIGATION TO PURCHASE,.one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
in good condition within 7 days or send the following amounts, BASIC
ELECTRICITY 75/-. Cash Price or Down Payment of 20/- followed by 3
fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. Cash
Price or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
each, This offer applies to UNITED KINGDOM ONLY. Overseas
customers cash with order, prices as above.

The series will be of
exceptional value in

technicians in Elec-
tricity, Radio and
Electronics.

R.H.H.G., Blandford.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY |:] BASIC ELECTRONICS D
Prices include Postage and Packing.

D.G., Twickenham.

Signature

In ¥ %% £ 8} conoocanancnpnonca sananoaeapaoan0nanaRemeEARG R HAREREANABGAARANGRANPEAAPAARAAGnAACRaRITIR0aEd
BLOCK LETTERS

FULL POSTAL

Practical Electronics  February 1970



ELE CTRONIC
COMPONENT

AFI27
AF(39
BCI42

8CHaY
BCH47

8163 9 | maTI01

PRICES FOR
QUANTITIES IN
EXCESS OF 100

PIECES ON
APPLICATION

AF181 NKT675

MATI20 s/

NKT451 o | 263

FIRST GRADE +

NKT452 134

5 | NG
206 | INSTIA

| aNTHIA
Indaes

When engulriag far
types nol Iisted plesse
anclose &
STAMPED
ADORESSED
ENVELOPE

SERVICE

IN2160
Nz2Ie
N2
23

NKT10549

NKT10339

Y
8YX36/150
BYX16/300

NKT674

2N3B19 TP B/-
256/9 100+59

-6 7-11 - 12+

ul900 ¢/9 9/- 8-

ut914 9% 9 8-

wl923 13- 1. (-
2N48.” MOTOROLA Five Page Data article
Unijunclion 2

Larger quantity prices

(100+ and 1,000+) on
application.

25+579 100+4/9

BF180 muLLARD UHF

AMPLIFIER 6/-
254411 1004’3

2N3055 Vowes 15/-
25413 100+11"-

IN2614 RCA

LoW noise avoie 479
204+47- 100+ 3-

AD161/2 10/-

NPN/PNP PAIR

56CAY cattium Arsenide

Infra-Red e mitter
29’5 each. (Incl. data)

BC107/8/9

Planars 2/9

49’6

COMPLEMENTARY
PAIRS

SL403

PLESSEY 3 WATT
1C AMPLIFIER

IN2826 Low cost
NPN PLANAR  2/-

BYI27 5/-
254178 1004176

Mullard 800piv | AMP
PLASTIC RECTIFIER
254 4/3 100+ 3/-

Practical Electronics February 1970

PI46A
RAS3IIGAF
IASSMAF

Sn«z

IN64
IN82A
INO7A
INIST 5 | IN214

7 61
IN9L4 4/ | IN2148 n/s 40362

SILICON RECTIFIERS N

PIv 200mA 750mA 2 Amp
s0 . 6d 1 2/3
100 a 9d /e

200 a /3 2/-

400 3 2/6

600 3/-

800 . 3/%

1000 . 6/-

10 Amp

THYRISTORS - SCRs

PIV 1A 10A
7/6 7/6

10/~

8/6 12/6

15/-
20/~

NEW SPECIAL ITEMS

40602 — Dual Gate MOS-FET each
L14B— Photo-Darlington Amplifier 2676
MGA100—Gallium Arsenide Infra Red Light

Source 35/-
31F2— Infra Red Detector Diode 286
3NB4—  Silicon Controlled Switch 29’6
TAA320—Monolithic 1C with MOS-FET input

followed by Bi-Polar transistor 13/6
Datasheets 1/-on request —free with above items.

aw GOMPONENTS 11—

SKELETON PRESET POTS. 207, Tol.
noise. Available in sub-miniature or sundard
tal or vertical. 100, 250, 500, .10k, 25\(
100k, 250k, 500k, 1 Meg, 2.5 Meg. S NEW PRICE
[Fed each or any selection of 12 pieces 10/-.
ELECTROLYTIC CAPACITORS (Mutblard).

to +50% tol. Subminiature (all values in

v 32 54 5 250

50 200
32

Linear. Low

20
12.5
8

064 25 5

16 i1 n

MIN. POLYESTER CAPACITORS. Printed circuit
type 250 Vdc working. 0,01, 0.015, 0,022, 7d each; 0.033,
0.047, 8d each; 0.068, 0.10, S each

VEROBOARD o.us- Macrix FLUX COATED

2p x 31,33 24 37 x 317, 310 33 x 57, 8/6.
31 % 187 18/~ BARGAIN PACK of 36 square inches all
200d size pieces only 10/— pack.

VEROBOARD 0.1° Matrix, 31 x 24", 3/%.

VEROPINS for 0.157, 36 pieces 3/

VER CUTTER 9— (including free sample pieces).

Single “DeC" with
S+Delsaccticorics ana pro-
ject manual . 29/6

“2-DeC" kit contains  two
“DeCs" component tray acces:
sories, instruction book, all
packed in  atteactive plal(l:
69/

=

“4-DeC" kit contains lour DeCs" acressories, mznual
etc. 116

BOOKS FROM STOCK
New RCA Hobby Circuits Manual — dozens of interesting
prc]eus Order HMS90 . 24/

W" “110 Semnconductor by R.OM
Marst
General Electric Transuwe Manual, 660 pue; of data and
circuits 29!
NEW!! RCA Nlnual ‘es7 nges
Diodes and Cifcuits. Still onl
Designers’ Guide to British ransistors. Excellent data
book lists over 1,000 common types plus Computer-
selected substitution chart

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

NEONS
Signal neons for many types of circuit, type “N"
Price 1/6 each or 16/— dozen
HEATSINKS. Suitable (or 2 x OCJS etc.
commercial equipment. Type 0D .
ALUMINIUM CHASSIS
6 x 4 x 24" with reinforced corners 6/9 each (P & P 176).
Ally panel to fic 1/6. anolm panel o fit 2/-. Many other
sizes in stock up to 2 X (see catalogue).
ZENER DtODES. 400mW IO“ Tolerance. Complete
range preferred values 3 volt to 30 volt, each . e
SOLAR CELLS
B2M 0.2-0.4 volts @ 2mA Selenium type
BIM 0.2-0.4 volts @ 1}-2}mA Selenium type
S1+ 0.3-0.4 volts @ 10-16mA Silicon
S$4™M 0.3-0.4 voits @ 25—40mA Silicon

Proxe(u

SCR'S, Transistors,
18/~ + P. & P.

As used in
6/

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems
without cables
or electronic
links. Type 1404
trans-ducers can
transmit and
receive
FREE: ‘With each
pair our complete
u‘ln!ml!ter and
receiver _circuit.
PRICE

£5.48.0 Pair
(Sold only in pairs}

Prices quoted are current at time
of going to press and may be subject
1o variatlon

Semiconductors offered bear
Manufacturers’ original markings and
are subjece to our full replacement
guarancee H not to published specifica-
tlons.

WE DO NOT offer
Semleanductars

Our 196970 Caulogue s avallable
FREE on request

Quantity prices on application, Please
enclose 3 stamped self-addressed envelope
wlth any querjes.

Retail: Cash with order. please.
Trade: Please furnish  usual
ences if Credit facliicies required
Post & Packing /- per order (FIRST
CLASS)

MAIL OROER DEPT. & RETAIL SHOP:—

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

EXPORT ENQUIRIES PARTICULARLY WELCOME

Re-marked "’

refer-




BRAND NEW (Saturday callers only. 5% Discount) GUARANTEED
PANEL METERS
i
TRANS'STORS 38 SAenJe7s/—FAlg°E SIZJESI42 ;032mm 2/AII sprlces '07’6' -9 p:oeces
2G301  4/- 2N3053  6/6 25005 1S/~ BCIIS  6/6 BFY76 6/ NKT240 &/ S oA, 35/-; 200uA, 32/6; S00uA, 27/6; 50-0-50uA,
2G302  4/- 2N3054 11/6 25020 37/6 BCI16 12/6 BFY77 ||56 NKT24| s{s 25/ %0 &'°‘,’g‘,“ ’%11;\50%0 500?‘5\ 25,_25/”1 50%»47\ ;:IA
2G103 4/~ 2N3055 S5/~ 25102 6/6 BCIIB 6/6 BFY90 12/6 NKTI0419 LA, 35/-; SA, 25/; 10V, 25/ liov 25/; SOV, 25/1 306V, 25
2G306  8/6 IN3I33 6 25103  6/6 BCI2I 4/~ BFwSs 7/6 o= 500V, 35 [ - = - =
e N o Rl feosam g AR 80 wooor " SiLicoN REC -
- 6/~ BCI25 13/6 BFW60 6/6 6/-
2G371 3= IN3136 6/~ 25502  5/6 BCI26 13/6 BSXI9 5/6 NKTIosI9 | SII.ICON REC""ERS
2G374  5/6 2N33%0 10/6 25503  5/6 BCI40 I/~ B3X20  5/6 | PIV 50 100 600 800 1000 12000
2G381  4/6 2N3391 7/6 3NB3  37/6 BCI47 5/~ BSX2l  Bj6 NKT20329 A 29 - 3/3 3/5 94— 46 =
IN404  6/6 2INIIOIA 6/~ 3NI28 18/6 BCI48  4/6 B3X26 106 P3A 3 Z gn e — - — —
2N6%6  5/- 2N3392  6/6 3NI40 19/6 BCI49 5/~ B5X27 10/6 NKT20339 6A = = - 66 T/6 9 10—
2N697 5/- 2N3393 6/6 3NI4l 21/6 BC|S7 4/- BSX28 6/— ‘ f0A 8/~ 12/6 13/6 16/6 16/6 19/6 23/- 30/-
2N69B  4/6 2N3394  5/6 3NI42  16/6 BCIS8  3/6 BIX60 196 NKTS0!I A — 156 16/9 20~ 21/~ 26/~ 3246 436
%NgggA %/6 2N340§ 716 JN:;J 3/6 BCI59  4/— BSX6l 12/6 | 5A only 1A Types are plastic
N /6 2N3403  7/6 3NI52 24/~ BCI60 12/6 BSX76  4/6 NKT80II12
2N708  4/- 2N3404 B8/6 R.C.A.:— BCI67 3/6 BSX77 /6 i DIODES & RECTIFIERS
2N709  12/6 2N3405 12/6 40250 16/6 BC|68 3/6 BSX78 6/6 NKT8OI13 IN46l 1/6 15130 BYZIO 9/- OA73 2/
IN718 6/~ 2N3414 5/6 40251 17/6 BCI69 3/6 B3YI0 56 2 IN9I4 1/6 15132 z/o BAX|S z/o BYZII 7/6 OQA79 1/9
2N726  5/- 2N3415  6/6 40253  8/6 BCI70  3/6 BSYIl  5/6 NKT80211 IN9I6 1/6 1SI31 3/~ BAYI8 3/6 BYZI2 6/6 OABI |/6
IN727 5= 2N3416  7/6 40254  10/6 BCI7I  3/6 BSY24 4/ | IN4007 4/6 AAIl9 2/~ BAY3l 1/6 BYZI3 5.- OA85 /s
IN743  4/6 IN3417 11/6 40309 10/6 BCI72  3/6 BSY25 4/~ NKT80212 | 1S010° 3/~ AAZI3 2/~ BAY38 2/6 FST3/4 4/6 OA% /6
IN744  4/6 2N3570 12/6 40310 13/~ BCIB2  4)6 B3Y26  4/- | 15021 4/~ AAZI52/6 BYI00 4/6 FST3/8 6/- OA9I ire
2N753  5/6 2IN3S72 12/6 40311 10/6 BCIB3  4/6 BSYZ  4/- NXT802(3 1S025 5/~ AAZI7 2/6 BYI03 4/6 OA5 2/6 OA95 |/6
IN9I4 /6 2N3605 5/6 40312 13/6 BCIB4  4/6 B3Y28 4/ 1 | ISI13 31~ BAIOO 2/- BYI22 7/6 OAS 12/~ OAIB2 2)-
IN9I6  3/6 2N3606 5/6 40314 11/~ BC212L 5/~ BSY29  4/- NKTB0214 IS120  2/6 BAIO2 6/6 BY|24 3/- OA47 1/6 OA200 2/-
N9 - g;‘- 2N3607  4/6 40315 /= BCYIO 5/6 BSY32 5/ to0a! ISI121 2/6 BAIIS t/6 BYXI0 5/6 OA70 (/6 OA202 2/-
2N92 6 2N3662 9/6 40116 12/6 BCYI2 5/6 BSY36 5/ NKT802I5
2N930  6/6 2IN3E63 10/~ 40317 11/- BCY30 7/6 BSY37  Sim 18/6 | RCA INTEGRATED CIRCUITS
2IN987  10/6 2N3702 4/~ 40319 14/~ BCY3) 4/6 BSY38  4/6 NKT80216 CA3005 30/~  CA3020 30/- CA3028A CA3041 32/6
2NI090  6/6 2N3703  4/6 40320 1l/- BCYI2 7/6 BSY39  4/6 8/6 | CA30I1 201~ Cazon 426 25/~  CA3042 31/6
2N1091  6/6 2N3704 5/6 40323  10/6 BCY33 5/6 BSY40 6/6 OC20 21/6 | CA30I2 25/ CA30288 CA3043 35/
INTI3L B/6 IN3705 4/6 40324 12/6 BCY34 5/6 BiY5I 10/6 OC22 B | CA30I3 30/-  CA3022 35/ 35/~ CA3044 32/6
INI132  B/6 2N3706 4/6 40326 10/6 BCY38 5/6 BSY52 6/~ OC23 8- | CA3014 30/ CA3023 32/6 CA3035 3510 CA3045 32/6
INI302 4/~ JN3707 4)- 40329  7/6 BCY39 6/6 B3Y53 9/_ OC24 7/6 | CA30I8 25/ CA3036 20/~ CA3046 25/-
INI303 41~ 2N3708 4/- 40344 B~ BCYA0 7/6 BSYS4 6/~ OC25 B/~ | CA30IS 25/-  CA3026 27/6  CAIore 25/~  CA3048 55/-
2N1304  4/6 2N3709 4/- 40347 10/~ BCY42 3/- BSYS56 6/- QC26 6/6 Data and application sheets 2/- per type CA3051 25/-
IN1305  4/6 2N3710 4/~ 40348 11/~ BCY4) 3/ BSY78 9/6 OC28  8/6 | Motorola
2NI306  5/- 2N3711  4/- 40360 12/6 BCY54 7/6 BSY79 9/6 OC30 8/~ | MC724p Quad 2 Input Gates 19/6
INI307 5/- 2IN3BI9 9/- 40361 12/6 BCYS8 4/6 B3YB2 10/6 OC35  6/6 | MCI89P Hex Inverter 19/6
2INI308 6/~ 2N3B20 21/6 40362  14/6 BCYS9 4/6 B3Y83 lij/6 OC36  6/6 | MC790P Dual JK Flip Flop 32/6
INI309 6/~ 2N3823 17/6 40370  B/6 BCY60 19/6 BSYB4 12/6 OC38 -t0/6 | MC792p Triple 3 Input Gates 17/6
INIE20 716 2N3BS4 5/6 40467  16/6 BCY7O 5/6 BSYBS 13/6 OC4l  4/6 | MCT9OP Dual Buffer 29/6
2NIS07  5/6 2N3BS4A 5/6 40468A 16/6 BCY7I 9/6 BSYST 10/6 OC42 4/~ | Fairchild (3 6-11 124
2NI525  7/6 2N3855 §/6 ACI07 6/~ BCY72 5/~ BSY90 1176 OC44 4/- L900 Buffer /- 9/6 8/4
INI526  7/6 2N3BSSA 6/- ACI26 - 4/~ BCZI0 4/6 BSY9SA 3/6 OC45  2/6 | L914 Dual Gare 1)~ 9/6 8/4
2NI527  7/6 2N3856 6/- ACI27 5/- BCZIt 4/6 SW4I 8/6 OC46 -3/- L923 JK Fiip Flop 14/- 12/6 L9
2N1605  9/6 2N3IBS6A 6/~ ACI28 4/~ BDI2I 17/6 BSW70 5/6 OC70 3/ | L709 Operationat Amplifier 27/6 23/~ 21/-
2NI613  6/6 2N3858 5/- ACIS4 4/6 BDI23 21/6 DI6PI 7/6 OC7I 2/6 Quantity Prices on Application
2INI6Il  8/6 2N3IBSBA 6/~ ACI76 6/~ BDI24 12/~ DI6P2 B/~ OC72  2/6 | General Electric
2N1632  8/6 2N38S9 5/6 ACI87 12/~ BFII5  5/6 DI6P3 7/6 OCI4  4/6 | PA230 Low Level Amplifier 27/6
2IN1637  8/6 IN3IBS9A 6/6 ACIBB 12/- BFII7 10/6 DI6P4 8- OCI5  4/6 | PA234 I wate Audio Amplifier 26/6
INI638  8/6 IN3BEO 6/~ ACYI7 5/- BFI67 6/6 GETI02 6/~ OC76 3/~ | PA237 2 wate Audio Amplifier 45/-
2N1639  8/6 2N3877 9/- ACYI8 5/~ BFI73  7/6 GETII3 4/~ OCI7 4/~ | PA246 5 watt Audio Amplifier s7/6
INI7ZIT 6/6 2NIBTTA 9/6 ACYI9 5/ BFI7T7 11/6 GETII4 4/ OC78 13- | Multard
2N1889 B/~ 3IN3900 10/6 ACY20 5/- BFI78 10/6 GETII6 6/~ OC78D 3/ | FCH211 Hextuple DTL Inverter Gace 28/6
2N1893  g/6 2N3S00A11/6 ACY2I  5/i- BEI79  11/6 GETII8 4/ 'OCBI  4/- | FCH22I Triple 3 Input DTL Line 28/6
2N2147 17/6 N39OI 19/6 ACY22 4/~ BFIB0  7/6 GETII9 4/— OCBID 3/— | FCJiol 3 Input JK Flip Flop 35/—
IN2148 12/6 2N3903 8/~ ACY28 4/~ BFIBI  6/6 GETI20 6/6 OC82 3/~ | TAA24| Operational Amplifier 47/6
2IN2160 14/6 2N3904 B/6 ACY40 4/— BFIB4 7/6 GET873 13/- OC82D 3/ TAA243 Operational Amplifier 47/6
IN2193  5/6 2N3905 8/~ ACY4l 5/~ BFIBS  5/6 GETBBO 6/~ OC83  4/6 | TAA263 Linear A.F. Amplifier 18/6
2N2193a 5/6 2N3906 8/6 ACY44 B/~ BFI94  6/6 GETS87 4/ OC84 5/~ | TAA300 Linear A.F. Amplifier 47/6
IN2194A 4/6 IN4058 6/6 ADI4O B/~ BFI9S  5/6 GETBSS 4/6 OCI23  4/6 | TAA320 Most L.F. Pre-Amplifier 15/6
IN2217 - 6/- 2N4059 5/~ ADI49 11/6 BFI9%  5/6 GET890 4/6 OCI39 6/6 | TAA350 Wideband differential Limiting Amplifier 45/~
2N2218 6/~ 2N4060 5/~ ADISO 15/6 BFI97  5/6 GET896 4/6 OCI40 6/6 | Plessey
IN2219 6/~ 2IN4061 5/~ ADI6l 7/6 BFISB  5/6 GETB97 4/6 OCIT0 6/~ | SL403A Audio Amplifier 49/6
2N2220  5/- 2N4062 5/6 ADI62 7/6 BF200 10/6 GET898 4/6 OCI7| 6/~ | 3L403A Audio Amplifier 54/-
%“%gll ;;— 1N42;; :5: AF106 II;G BF224 6/6 MATIO0 6/- 88%8? :;: Data and application sheets 2/~
2 - 2IN42 AFil4 'S/~ BF225  6/6 MATIOl 6/—
2N2287 21/6 2N4255 7/6 AFIIS  5/- BF237  6/6 MATI20 6/- ©OC202 8/6 | THYRISTORS | RESISTORS
2N2297  6/- 2N4285 3/6 AFii6 5/- BF238 6/6 MATI2I 6/- OC203 5/6 PIV 50 100 200 300 400 Carbon Film
IN2303 /6 2N4286  3/6 AFII7 5/~ BEXI2 5/6 MI400 21/6 OC204 5/6 | (A - 56 76 8- 96 | Caeen M
2N2368 6/6 IN4287 36 AFIIB 12/6 BEXI3  5/6 MI420 22/6 OC205 /6 | 3A s 7/6 B~ 5/ lojs T oatt 59 44,
2N2369 2N4288  3/6 AFII9  4/- BFX29 12/6 Ml42] 22/6 OC207 7/6 | sa — 8/- 9/~ — 12/6 } wate 59, 5d.
2N2369A 5/— IN4289  4/6 AFI24 5/~ BFX30 9/- MJ430 20/6 OCPII 10/6 | Fa 1= 13- 14/- 1976 | | wart 356 2a:
2N2410 10/6 2N4290 3/6 AFI25 5/- BFX43 8/6 MJ440 19/~ ORPI2 8/6 25A  27/6 30/- 33/- — 37/6 2R I0°/°' I/-‘
INZ4LL Gl 2N42SI /6 AFI26 5/~ BFX44  B/6 1M)480 20/6 ORPED 10/~ | Also 124, 100 PIV. 15/~; 600 e
IN24i2 8/6 2N4292  3/6 AFI27 5/~ BEX6B 13/6 MI481 27/6 ORP61 10l | piv. 3576
2N2483  5/6 2N4433  5/6 AFI39  7/6 BFX68A 13/6 MI490 22/6 P346A  5/6 | R N
2N24B4  5/6 2N4434 5/6 AFI78 12/6 BEX84 8/- MJ491 29/6 TIPIIA 19/6 VEROBOARDO-15 o1 WIRE-WOUND
2N2539  4/6 2N4435 5/6 AFI79 14/6 BFX85 10/ MJE340 5/~ TIP32A 22/6 Matrix Matrix | 25 wate 5% (up to 270 ohms
IN2340 4/6 2INS027 10/6 AFISO  12/6 BFX86 8- MPFIO2 8/6 TIS34 176 | % 33in s a4l only), 1]
2N2613  7/9 2NSO28 11/6 AFI81  8/6 BEX87 10/ MPFIO3 7/6 TIS43  B/6 2£x5in 43 49 5 watt 5% (up to 8:2k @ only),
2N2614  7/6 2N5029 9/6 AF239  7/6 BEX88 5/ MPFI04 7/6 TI544  3/- 3 %30 4 X
2N2645 6/~ 2N5030 B/6 AF279 13/6 BEX89 12/6 [APEIOS B/~ TIS45  4/— 3* £ eil si6 56 10 watt 5% (up to 25k 0 only),
2N2646 [1/6 2N5172 4/6 AF280 13/6 BFX92A 12/6 MPS3638 6/6 TIS46  4/— 33 % 17in 16~ 20/e 2/9
2N2696  6/6 2NS5I74 12/6 AFZIl 5/6 BFYI0 4/6 NKTO0I3 8/6 TIS47  4/— 3% X (7in plain) 1176
o A B M BT B o T
2N2712 2N517 ASY2 F N E -
2N2713  9/- 2N5232 8/6 ASY28 5/6 BFYIB  4/6 NKTi26 7/6 TIS50  5/6 V’;,";")“‘ (bag - POTENTIOMETERS
2N2714 9/~ 2NS5232A 9/- ASY29  4/6 BFYI9  4/6 NKTI28 5/6 TISS 4= | Vero Cutter, 9/ Carbon:
2N2865 12/6 2N5245 12/6 A5Y36  5/- BFY20 12/6 NKTI3S 5/6 TIS52  4/— : Log. and Lin., less switch, 3/3..
2N2904 8/~ 2NS5246 12/6 ASY50 S/- BFY2l  8/6 NKTI37 6/6 TIS53  6/— HEAT SINKS Los. and Lin., with swicch. 476
2N2904A 8/- 2N5249 13/6 A5YS!  6/6 BFY24 9/ NKT210 6/~ TI560  6/6 N iy o - Wireowound Pots (3w). 6/6
2N2905 B/~ 2N5249A13/6 ASYS3  5/- BEY25 5/ NKT2I1 6/6 TIS6! 6/6 | 48 x 4 x ""9 el (e U | St Ganged Stereo Pots, Log.
2N290SA 8/- 2NS5305 7/6 AS5YS4 5/~ BFY26  4/- NKT212 5/6 ZTXI07 3/6 | TO-3Trans, 9/6, 48 x 2 x lin and Lin 5
2N2906 ~ 8/- 2N5306 8/~ ASY62 5/- BFY29 10/~ NKT2I13 6/6 ZTXI08 3/6 | Finned, for One TO-3 TfaﬂS- o 110
2N2906A 8/- 2N5307 7/6 A5Y63  3/6 BFY30 10/~ NKT214 4/6 ZTXI09 3/6 s/6. FFor 50-1, 8d. For TO5
2N2907 8/~ 2N530B 7/6 A5Y72  5/- BFY36  4/- NKT2i5S 4/6 ZTX300 4/- | }/- inned. _ For TO-18, é‘
%:ms 4;- 2N5309 12/6 A5Y83 s;; BFY37 Ig;- mxg:s :;: gigg; ;;— Finned. For TO-18, I/-Finne PRESETS
2924 4/6 2NS310 8/6 A5Y86  6/6 BFY4l - NKT217 -
2N2925  4/6 2NS5354 5/6 A5220 7/6 BFY43 13/6 NKT219 6/6 zTx301 5- | CAPACITORS meur& and S:t'p_‘mnmautu"e
2N2926 2N5355  5/6 A5Z2]  7/6 BFYSO  4/6 NKT223 6/6 ZTX304 7/6 | A large and comprehensive | (0-2W), Vertical and Horizonta
. Green 3/~ 2NS356 10/6 AUYIO0 30/~ BFYSI| 4/6 NKT224 5/- ZTXS00 5/- range available: Electrolytic, 1/6.
w Yellow 2/9 2NS365 9/6 BC107 3/6 BFYS2 4/6 NKT225 5/- ZTXS0! 5/- Polyester, Ceramic, Poly-
o0 Oran;el/é 2N5366 10/~ BCl08 3/6 BFYS53 5/6 NKT229 6/- ZTXS502 6/- styrene, Silver Mica, Tantalum, THERMISTORS
2N30M! " 5/~ 2NS367 11/6 BCIO9  3/6 BFYS6A 11/~ NKT237 8/- ZTX503 S/- | Trimmers 4
ZNJOH 7/6 2N5457 7/6 BCII3 6/6 BFY7S 6/— NKT238 6/- ZTX504 12/6 ;Ba‘;gpl:szsv o L:rge rarlmgskna stocl;sf;g:m -1
3 m ' ohm to at .
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-. %gggm; §g¥ :3;: We are happly to quote 'lor
d s fe i t. d m 0 quantity supplies to manufac-
Send 6d. stamp for price lis 5.000mF 50V, 19/6 turers, etc.
Telephone A MARSHALL & SON CALLERS WELCOME
01-452 0161 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 ygs. 9-5.30 Mon-Sat
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TRANSISTOR RADIOS  ~
TO BUILD YOURSELF_ g~

Backed by after sales service - g

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

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

Push-pull output using 800Mw type transistors.

sistors plus 3 diodes.
switch volume control, Wave change switch and tuning control.
shade with gold blocking. Bize 9 x 7 x din approx.
make the Roamer Eight a pleasure to build.
with parts).

Bocket for car aerial.
Selectivity switch. Switched earpiece socket complete with earpiece {for private listening.
Famous make 7 % 4ln speaker. Alr spaced ganged tuning condenser. Onjoff (]
Attractive case in rich chestnut \]
Easy to follow instructions and diagrams L
Parta price list and easy build plans 5/- (FREE \

Total building costs £6 l1 9-

"®) o\ 4

/

P. & P.
7/6

roamer seven
mk IV

7 FULLY TUNABLE WAVE

BANDS—M.W.l, MW.2, LW,
8.W.1, 8.W.2, B.W.3 and Trawler
Band. Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Built in ferrite
rod aerial for Medlum and Long
Waves. b Hection 22in chrome plated
teleacopic aerial for Bhort Waves-

can be angled and rotated for peak
8.W. listening. Bocket for Car Aerial.
Powerful push-pull output. 7 traneistors and two diodes
including Micro-Alloy R.F. Transistors. Famous make
7 « 4in P.M. epeaker. Air spaced ganged tuning condenser.
wave change switches and tuning control.
9 x 7 x 4in approx.
pleasure to build.

Total building costs

£5.19.

P, & P.
7/6

Attractive case with carrying handle.
Easy to follow instructions and diagrams make the Roamer 7 &
Parts price list and easy build plans 3/- (FREE with parts).

Volume/on/off control,

8ize

Personal Earpiece with awitched socket
for private listening, 5/- extra.

NEW!

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 6} x 2{in.
approx. Tunable on Medium and Long

Waves, 3 S8hort Waves and Trawler Band.

Sensitive ferrite rod aerial for M.W. and L.W. Telescopic ueriul for Sshort Waves.
8 improved type transistors plus 3 diodes. Push-puli output. Ample power to
drise a larger speaker. Parts price list and eaey build plans 5/- (FREE with
parts).

Total building costs
P. & P. Earpiece with switched socket for private
5,5 listening 6/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE

Attractive black and gold case. Bize 5} x 1}

5}in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of
Luxembourg, etc. 7 stages—5 transistors and 2
dlodes, supersensitive ferrite rod aerial, fine tone
moving coil speaker, also Personal Earplece with
switched socket for private listening. Easy bulld
plans and parts price list 1/8 (FREE with parts).

Total building

a4/

costs

P. & P.
3/6

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with glit fittings. Bize 7} < 5}
1jin. Tunable on Medium and Long ‘Waves, two
Bhort Waves, Trawler Band plue an extra M. W, band
for easier tuning of Luxembourg, etc. Sensitive
ferrite rod aerial and telescopic aerlal for 8hort
Waves. 8 stages—6 transistors and 2 diodes in-
cluding Micro-Alloy R.F. Transistors, etc. (Carrying
strap 1/6 extra). Easy build plans and parts price
lst 2/- (FREE with parte).

Total building

79/

costs
P. & P.
4/6

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

Practical Electronics  February 1970

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE

Attractive case with red speaker grille. S8ize 6}
4}in % 1}in. 7 etages—b tranaistors and 2 dlodes,
ferrite rod aerial, tuning condenser, volume control,
fine tone moving coll speaker also Personal Earpiece
with switched socket for private listening. Eaay
build plans and parts price list 1/6 (FREE with
parts).

Total building costs

47/6 P'379P'

RADIU ’ [ J
61a, HIGH STREET, BEDFORD. Tel. 0234 52367
| enclose £ ... please send items marked

ROAMER EIGHT OJ ROAMER SEVEN []

TRANSEIGHT | POCKET FIVE |

TRANSONA FIVE [} ROAMER SIX |

Parts price list and plans for.
Name... .
Address



Sonotone 9TA and 9TA/HC. Diamond
Cartridge brand new, boxed in manu-
facturers' carton 49/6 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.
ImV tracking pressure 2 grammes 4
05 grm. Fully guaranteed. Price 85/- 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#RIOC: 97/6 each plus 6/6 P. & P,

E.M.l. HI-FI SPEAKERS
SET 450: 138 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
cr;)ss-over unit. 8 ohm, 10W, 65-20,000Hz.
79/6.
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% orff GARRARD UNITS

5in  600ft. 14/~ 900ft. 19/- 1200ft. 30/-

5%in  900ft. 19/ 1200 ft, 24/~ 1800ft, 39/ £ s d

7In 1200ft. 24/ 1800ft. 35/- 2400it. 57/- S P25 Mk. Il 11 9 6
P/P 2/- per reel—over £5 FREE APT5 17 19 6
SPECIAL PURCHASE | SLes 149 8

12in I5watt HI-FI LOUDSPEAKERS *Denotes including Sonotone 9TA6-

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.l. loudspeakers. Beautitully 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. ). Tuner

amp. Latest version with all

the new features. Tuning indi-
cator—fused circuit protection,

AM-FM fitted multiplex, 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
controls that are usually found
only on much more expensive
units 1311 0
Teleton SA1003 matching
speaker systems 10 0 0O
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 0163 gns Carrg.
All items may be purchased separately.

WALDON ELECTRONICS, 707 Blackburn Road, Bolton, Lancs.

PLEASE ENCLOSE 1/0 IN STAMPS WITH ENQUIRIES

Bolton 54280

ALL MOTORISTS ARE
KEEN TO CUT COSTS

2,972,000

Do something about it. They read PRAGTICAL MOTORIST

for some or all of the following reasons:

(National Readership Survey
July '68 to June '69)

% To keep their cars in as good a condition as a good garage can

% To keep their cars in a better condition than a mediocre garage can

% To save up to four-fifths of the garage bills

% To guard against defects that keep running expenses up and resale value down

% To save their own necks — they trust nobody but themselves with servicing and
maintenance

PRACTICAL

the most widely read motoring monthly

START CUTTING COSTS. PLACE

mnInr ISI A REGULAR ORDER TODAY ! 2/6
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BI-PRE-PAK

LIMITED

FULLY TESTED AND MARKED NEW TESTED AND GUARANTEED PAKS

TRY OUR X PAKS FOR

B2 Photo Cells, Sun Batteries inc. ~
3/- QCl170 3/- UNEQUALLED VALUE 4 Book of Instructions Io/
AC126 e Ocu7l ;;; XA PAK | 877 2 ?2.‘.5.'?:221:20152151':& 10/-
1/- Germanium PNP type transistors, equivalents to BT Reed Switches, mixed types
2/6 a large part of the OC range, i.c. 44, 45, 71,72, |0 large andl s |0/'
; 81, etc. B89 5SP5 Light Sensitive Cells. _
PRICE £5 PER 1000 2 Light Res. 400 Dark IM@Q |0/
_ FEICHETALUR T8 ISR 10
- 891 4 NPN. Sl Trans ADE= |0/_
| 2N3B44A 5/— B PAK BSX20, 2N2369 SO0 MHz,
AF139 10 P 233 [ 360mW
f= owar e .
y . Silicon TO-18 CAN type transistors NPN/PNP ~
T t
a0 o mixed lots with equivalents to OC200-1, 2N706a, 893§ SR e 10/-
BSY27/29, BSY95A. B54  § PN Sl Planar Epitaxial 10/-
PRICE £4.5.0 PER 500 T?Y?B ngéi{v‘\)gzr to
PRICE £8  PER 1000 B SXr
2N3136 PNP Sil. Trans,
POST & PACKING 2/6 UK. B% § Jf?'fi HrE g‘(:‘g_,go'}_’c_ 10/-
- — = OmA. z
8% XB111 and XBI02 equiv. to =
L3S LA 10 22135 ACise. ochin2, |0/

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to OA200,
0A202, BAY31-39 and DKIO, etc.

PRICE £4.10.0 PER 1000

POST & PACKING 2/6 U.K.

OC71/2, NKT271, etc.

899 Capacitors, Electrolytics -
200 paper, silver mica, etc. Post and I 0/

- packing, this Pak 2/6 B o

H4 Mixed Resistors. Postand =
250 Faines” e 10/

H7 4 Wirewound Resistors. Mixed |o/_

= types and values. Postage |/6

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.,

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-

PACKS OF YOUR OWN CHOICEUPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

TRANSISTORS ONLY 1/- EACH

LOOK !

TYPE A TYPE B TYPE C SISTORS PNP AND NPN, AND A HOST OF
PNP SILICON ALLOY PNP SILICON PLASTIC NPN SILICON DIODES AND RECTIFIERS MOUNTED ON
TO-5 CAN ENCAPSULATION TO-18 CAN PRINTED CIRCUIT PANELS. IDENTIFICATION
SPEC: SPEC: SPEC CHART SUPPLIED TO GIVE SOME INFORMA.
ICER ATI:\iErTgQI. ICER AT VCE = 10v ICER AT VCE_20v TION ON THE TRANSISTORS.
HEE 15-100 ImA MAX ImA MAX PLEASE ASK FOR PAK P.l1 oniLy 10/-
THESE ARE OF THE 25300 | HFE 10-200 HEE 50-900 2/- P. & P. on this Pak.

TYPE WHICH IS A DIRECT | THESE ARE OF THE
EQUIVALENT TO THE | 2N3702/3 AND 2N4059/62 | THESE ARE SIMILAR TC
0C200/205 RANGE RANGE THE BC108/109 TYPES

Make a Rev. Counter for your Car. The
‘TACHO BLOCK’'. This encapsulated block
will turn any 0-1mA meter into a linear

and accurate rev.
counter for any car.

NEW UNMARKED UNTESTED PAKS

B78 Intergrated Circuits, Data
|2 and Circuits of types, l 0/-
supplied with orders

B8O 8 E;?i Lr;as.. ;?l?li;h$‘io?5/fan IO/- FgrEE- CATALOGUE AND LISTS
B82 OC45, OC8ID and - '
10 S8l ol 10/ ZENER DIODES

B83 Trans. [ "sreject
200 RN e aaa 10/
Germ.
BE4 Silicon Diodes DO-7 gl 10/-
100 ezx:.lci?/?towO:;OO, OA%&SS |0/-

B66 Iso High quality Germ. I
|

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
AIRMAIL.

Diodes. Min. glass type

B86 50 Sit. Diodes sub. min.
IN914 and IN9I6 types
B87 Germ. PNP Trans. equiv.
100 to OC44, OC45, OCBI, ete. |0/-
B88 Sil. Trans. NPN, PNP,
50 equiv. to OC200/I, I 0/-
2N706A, BSY95A, etc.

B60 7 Watt Zener Diod
Io Mixeac;!VoIetr;egres rodes IO/- P.o. RELAYS 8 FOR
HS 16 Lfme,yiic Diodes 10/- Various Contacts and Coil

- w40 B e 0. | R Nebduay 20/
FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS
BIPRE-PAK LT 500 S oo e
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Do you have the knowledge

you need?

If not, the chances are
McGraw-Hill/CREI can help

.

Progress in electronic engineering technology is rapid—

it's a well-known fact. The problem for the go-ahead tech-
nician or engineer is how to update and extend his know-
ledge so that he can command a better and more highly
paid job. The simple solution is to take a McGraw-Hill/
CREI Home Study course.

CREI have been specialists in electronics home study for
more than 40 years. Their resources now combine with those
of McGraw-Hill, foremost publishers of scientific and tech-
nical textbooks, to provide you with the education you need,
whether further or refresher, to secure the position you
deserve.

Send in the coupon below to find out how McGraw-HillJ/CREI
can help you.

McGraw-Hill/CREI Home Study courses cover a wide field,
including:

ELECTRONIC ENGINEERING TECHNOLOGY (in-
cluding special coverage of solid state and integrated circuits)
* COMMUNICATIONS ENGINEERING % TELE-
VISION ENGINEERING « COMPUTERS « AUTO-
MATIC CONTROL ENGINEERING « RADAR AND
SONAR ENGINEERING  DIGITAL COMMUNICA-
TIONS ENGINEERING * ENGINEERING MATHE-
MATICS %« NUCLEAR ENGINEERING.,

For examination students, tuition is offered for the following
City & Guilds courses:

Telecommunication Technicians (49) % Advanced Studies
in Telecommunication and Electronics (300).

McGraw-Hill/CREI, Home Study Division,
McGraw-Hill Publishing Company Limited,
Maidenhead, Berkshire.

POST THIS COUPON FOR FULL DETAILS

McGraw-Hill/CREI, Home Study Division,
'McGraw-Hill Publishing Co. Ltd.,
Shoppenhangers Road, Maidenhead, Berkshire.

Please send me course details—free and without
obligation.

My interest is...........coceeuvennnn.n. ortickif C& G [J]

NAME. ...,

ADDRESS ..ot

EDUCATION/

EXPERIENCE +#* et trertrreeeneaneenioeessaneeeniiiens
PEA70

178

NEW COMPONENTS

BY RETURN OF POST
RESISTORS

High stability carbon film. Very low noise. 05 watt 5% 47 ohms to 2.2MQ
2d each. 0-5 watt 10% 47 ohms to 10M 2 2d each.

DEVELOPMENT PACK -

0-5 watt 5% resistors 5 off each value 47 ohm to Mg

325 resistors E[2 series 50/,

650 resistors E24 series £5.

4 WATT WIRE WOUND RESISTORS 1/6 each,

10% 1-0, 1-8, 2.7, 33, 39, 47, 56, 6-0, 6-8, 82 ohms.

5% 10, 15, 20, 25, 39, 50, 100 ohms.

MULLARD POLYESTER CAPACITORS + 10%

400v: 0-00fuF, 0-0015uF, 0-0022uF, 0-00334F, 0-0047uF, 0-0068uF, 0-0luF,

0-015uF, 0-022,,F, 0-0334F, 6d. 0-047uF, 0-068uF, 0- | uF, 8d.

160V: 0-01:F, 0-015uF, 0-022uF, 0-033uF, 0-0474F, 0-068uF, 6d. 0-|uF, 0-15uF

0-22uF, 8d. 0-33uF, I/-, 0-47uF, 1/4. 0-68F, 2/-. |-OuF, 2/6.

250V: P.C. mounting miniature =+ 20%: 0-01uF, 0-015uF, 0-022uF, 0-033uF,

0-047uF, 0-068,F, 6d. O-IuF, 0-[5uF, 0-22uF, 7d.

MINIATURE ELECTROLYTIC CAPACITORS {—10% +50%)
40uF 16V F

SOuF 64V )| 1OuF 10V ) 125uF oy 8u 40V
100uF 6.4V | I6uF 10V | 200uF 10V | 6-4uF 25V | 16uF 40V
200uF 64V | 20uF 10V | 10uF IS5V | 10uF 25V | 50uF 40V
320uF 6.4V | 25uF 1OV | I6uF ISV | 16uF 25V | 10uF 64Y
6-4uF 10V ¥ 64uF OV | 25uF 15V § 25uF 25V { 2-5uF 64V

1/- each, 10/6 doz.
250uF 16V 1/6. 100uF 35V 1/6. 1000uF 25 volt 6/-,
2500uF 25V 9/-.  500uF 50V 5/-, 1000,:F 50V 8/-,
CERAMIC DISC CAPACITORS
100pF, I50pF, 220pF, 270pF, 330pF, 470pF, 560pF,
680pF, 1000pF, 2000pF, 5000pF, 5d. each.
0-02uF 800 volt 8d. each.
SKELETON PRE-SET POTENTIOMETERS
Linear 100, 250, 500 ohms and decades to 5MQ +20% << 250k 1,
+30%, > 250k Q. Horizontal or vertical P.C. mounting (0-1 matrix).
Miniature 0°3 watt I/~ each. Sub miniature 0- watt 10d each.
DIODES—OAB8S, OA%, 1/6 each.
SILICON RECTIFIERS
BY236 800V 0-8 amp 3/- each.
BY237 1250V 0-8 amp 3/6 each.
VEROBOARD
O-1 matrix: 2} x 33 3/6, 33 x 32 4/3, 5 x 2% 4/3, 5 x 3% 5/3.,
0-15 matrix: 24 x 33 3/3, 33 x 3% 3/9, 5 x 2} 3/9, 5 x 31 5/3.
Spot Face Cutter 7/6. Terminal Pins 36 for /-
C.W.O. please. /- post and packing on orders under £1.
Export Enquiries welcome

YATES ELECTRONICS (ruitwicky LTD.
29 LYALL CLOSE, FLITWICK, BEDS.

YUKAW
SELF-SPRIN

S0 PROFESSIONAL 7'
YUKAN AEROSOL WAy -

Get these airairying GREY HAMMER
”0”/ oR BLACK WRINKLE

’ (CRACKLE) Finishes

Yukan Aerosol spraykit contains 16 ozs fine quality, durable easy instant

Other Yukon A

$pray. Nostove baking required. Hammers available in grey, blue. gold. | Drymg Aerarohs
bronze. Modern Eggaheli Black Wrinkle (Crackle) all 3t 15711 at our {ors ot 1611
gounter or 16/11. carriage paid, per push-button seifspray can Also Lo

Durable. heat and water resiscant Black Mace fimsh {17 o1s self-spray e A

<ans only) 13/l carriage pard

SPECIAL OFFER I can plus optional transferable snap-on trigger handle
(value 5/-) for 18/ll. carriage paid Chorce of 13 sell-spray plain colours
and primer (Motor car quality) also available

Please enclose cheque or crossed P.O. for total amount direct to

DEPT: K/1, YUKAN, 307, EDGWARE ROAD, LONDON, W2, @ﬁ\

¥e supply many Government Departments, Municipal Authorities, Institutes | Fe| oo

A\ 2"¢ Leading Industrial Organisations  We can supply you o0
Open all day Saturday. Closed Thursday afternoons

Clear Lacquer
Metalhcs Grey. Biue
8ronze and Golg

NEW! ELECTROSTATIC

SMELL K |LLER :: moving parts, fans, filters, chemicals. A

led set of ELECTRODES produces
AlR FRESHENER OZONE. OZONE is the most powerful
) SMELL KILLER/AIR CLEANER known to
y ey 3Cience, Ozone breaks up the airladen
molecules of smell — completely dispersing
all smells — not disguising them. lts
EFFICIENCY will amaze you in KITCHENS,
LIVING ROOMS, TOILETS, OFFICES,
SHOPS, ETC. Lessthana Id a week to run.
No maintenance. Fully guaranteed. Port-
able. 220/40V.

*'... you can take it that it's efficient. Putting
it through it's paces, it was found to have chased
away every vestige of that most pungent smell, n »

fried onions, in under half an hour, leaving the

kitchen fresh and sweet smelling . .."”" Peggy q :
Briggs. House sense. DAILY MIRROR, LI Cerfl o (s

ANDREW STEPHENS (1947) (0. EXPORT

61 DICKSON ROAD, BLACKPOOL. 0253-23755
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R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

1N21 3/6 | 28308 9/- y BCYS4  7/3 | GET116 6/~ | OC20 17/6
IN21B  5/- | 28501 5/- | BCY60 19/~ | GET118 4/ | OC22 8/~
1N23 4/~ | 29703 12/6 | BCY70  6/- | GET118 4/~ | OC23 8/6
IN85 17/6 | 3N143 19/~ | BOZI1 6/~ | GET120  6/6 | OC24 9/-
IN253  10/— | A13759  4/- | BD121 19/~ | GET587  8/6 | oc26 76
IN256 10/ | AA129 5/- | BD123  22/6 | GET872B 6/~ | 0C26 6/~
1N645 5/- | AAZ12 3/6 | BD124  12/- | GET873  3/- | oC28 12/6
INT25A 4/~ | AAZIS 3/- | BDY11  5/6 | GET876 6/~ | OC29 14/6
1IN4007  4/6 | AC107 5/6 | BF115 5/6 | GET880  8/9 | 0C30 8/
18021 4/ | AC126 4/- | BF117 10/- | GET882 6/- | OC35 6/3
18113 3/- | AC127 5/~ | BF167 6/6 | GET885 10/~ | OC36 8/6
18130 - 2/6 | AC128 4/6 | BF173 713 | GEX35  4/6 | oC3s 10/3
18131 2/6 | AC129 7/6 { BF181 6/~ | GEX44 1/6 | oc4a1 416
2G220  12/6 | AC187 11/- | BF184 7/6 | GEX941 4/- : 0C42 5/-
2240 3/6 | AC188 11/~ | BF185 6/- | GJ3M 716 | 0C43 9/-
2G301 36 | ACY17  4/6 | BF194 6/3 | GJAM 718 | 0Caa 4j-
2G306 8- I ACY18  4/- | BF195 5/6 | GI5M 716 | O0cds 303
2G371B 4/, ACY19 5/ | BF196 5/6 | HG1006 10/ | oog6 3=
2G381A  4/6 | ACY20 5/ | BF197 5/6 | MAT100 6/~ | OC58 12/6
3403 10/- | ACY21 4/6 { BFX12 5/6 | MAT101 8/3 | oCs9 17)-
26414 6/- | ACY22 4/~ | BFX13  §/6 | MATI20 59 | go79 346
2G417 b/~ ACY2T 5/~ | BFX29 12/- | MATI21 6/~ | 5eq) 3=
2N214 86 | ACY28  4/- | BX30  8/6 | MJ420 22/~ | ocq9 e
2N404 6/~ | ACY39  12/6 | BFX35 19/6 | MJ421 22/~ | G573 713
2N247 9/6 | ACY40  4/- 1 BFX43  8/3 | NKT129 6/~

aN697 4/- | ACY41  5/- | BFX44  &/3 | NKT135 5/3 | 9C74 4/8
ONG98  4/6 | ACY44 /6 | BFX68 13/~ | NKT210 /- | 9578 418
ON706  3/- ADI40 8/ | BFX68A 13/6 | NKT211 6/6 | 9G.0 -
ON706A  3/6 | AD14Y 8/ | BFX85 10/~ | NKT2l2 6/4 | OG¢ -
aN708 4  ADIS0 16)- | BFXS6  9/6 | NKT213 6/4 | 9Gren 33
3N709 128 | ADIGI /6 | BEXET  9/6 | NKT214 414 | QesP 3P
2N711 7/6 | AD162 - | BFX88  5/- | NKT216 4/6

2N987  10/6 | AF106  10/§ | BFY20 12/~ | NKT216  6/4 0c81 4-
N10%0 66 | AF114 5/~ | BFy21  g/6 | NKT217 8/4 | OC81D 3/
2N1091  6/6 | AF115 5= | BFy2s /- | NKT218 22/6 | OC8IDM 3/
2N1131  8/6 | AF116  4/6 | BFY41  9/6 | NkT219 6/6 | OCOIM  8i-
2N1132  7/6 | AF117 4/6 | BFY43 12/6 | NKT221 /6 | 9C82 3/-
2N1302  4/- | AF118 12/~ | BFy50 5- | NKT223 6/6 | OC82D 3
2N1303  4/3 | AF119 4/- | BFY51  6/- | NKT224 4/9 | 0C83 4/8
2N1304  4/9 ‘ AF124 5/~ | BFY53  5/6 | NKT226 4/9 | OCB4 4/9

oN1305  b/-  AF12 o/- | BFY77 12/~ | NKT227 5/6 | OC114 716
oN1306 5/ AF126 5/- | BFY9%0 12/6 | NKT229 5/9 | 0C122 12/6
aN1307 5/ | AF127 4/6 | B8X27 10/- | NKT237 7/9 | OCl23 4j4
2N1308 /- | AF139 7/6 | BSX60 18/6  NKT238 5/8 | 0C139 716
2N NKT240 6/6 | OC140 6/6
2 BSY26  3/6 | NKT241 6/6 | OCl41  12/3
aN1507  5/6 | AF180 12/~ | BSY27  4/- | NKT251 4/9 | OC169 6/-
oN1526  7/6 . AF181 8/- | B8Y51 10/~ | NKT261 4/6 | OC170 5/6
2N1008 45/~ | AF186  11/- | BSY78  9/3 | NKT274 4/9 | OC171 6/—
oN2147 166  AFY19  22/6 ) Bgy79  9/3 | NKT276 5/~ | OC172 7=
2N2148 12/-&?%}‘} g;g BRYS2 10/- | NKT277 4/9 | 0C200 5/8
2N2160  14/- 12 BSY83 11/- | NKT403 9/9 )

oNu103  Bie ASYED 8 | Bavms 12l ol
ON92287  20/6 | ASY27 +/6 | BSYOSA 3/6 | NKT678 6/— | 0C203 6/-
2N2207 6/- | AsYy28 5/3 | BY100 4/6 | NKT713  7/6 | OC204 5/6
2N2369A 5/- ASY20 5/ | BY213  5/- | NKT773  6/- | 00205 oj-
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2N2410 10/6 | ASY36 5/6  BYZ11 5/- | NKT777  7/6
N0 WG XSYeo 5l | BYZIIN  7/8 | NiCT8OI13 O || LT o
aN24l2  6/6 | ASYS] 6/6 | BYZ12  6/- 20/~ | OG%0 e
oN2483  5f6 | ASYS3  4/9 BYZ14  27/6 | 078B (6 =
aN2484  5/6 | ASYS4  4/9 | BYZI5 35/ | 0AB Byg | OC470 6/-
2N2646  11j6 | ASYS6 6/~ [ BYZ1s 17/6 | 0410 30 | ocrT1 20/
9N2696  6/3 | ASY62 5/~ Cl11 13/- | 0A47 2~ | P8144 4/-
9N2865 12— | ASY86  6/6 | C204 12/6 | OATO 1je | B19T /-
2N2904  7/6 ! ABZI7  13/6 | CRS1/06  5/- | OAT1 o) | BACH Dl
ON2004A 8/ | ABZ20 713 | c4B 37/6 | 0A73 5iZ | 8FT30 7}
2N 2906 )~ | ASZ21 7/6 | C310B 67/6 | OA74 4)- | 8JO52F 716
oN2907 76 | ASZ23  19/6 | cv101 5/~ | OATY 179 | 8T7224 5/~
2N2996  3/- | AUYI0 19/6 | Ccves3  20/- | OA8] 176 | 8T7281  12/6
2N2924  4/6 | BC107 3/6 | CV2154 32/6 | OABS 16 | 8X68 4/~
2N3014  7/6  BC108 3/6  CV2155 32/6 | OA86 4/~ | BX68UH 46
aN3054 11;- | BC109 3/6 | CV2279  10/6 | OA90 1j6 | 8X631  7/6
oN3055 14/ | BC113 6/3 CV2923  4/6 | OAS1 1/6 | 8X631LC 10/~
9N3705 4/ | BC115 6/6 | CV4073 3/ | 0A95 1/6 | RX680T  4/-
2N3706  4/6 ( BC116  11/6  CV4074  3/6 | 0A200 2/- | BX634WK 8/~
9N3707 4/ BC118 6/6 | CV7108 80/- | 0A202 2/- { $X753 15/~
9N3708  4- | BC121 4/- ‘ CV7109 75/~ [ 0A210 6/6 | 8Z33C  12/-
aN3709 4/ | BO122 4/- | Cv7183  30/- | OA211  10/- | V15/10P 15/-
aN3710 4- BC125 13/6 | CV7312 10/- | OAZ200 11/- | V15/30P 15/~
oN3819 8- | BC126 13/-  Cv7324 10/- | OAZ201 10/- | V30/201P 9/6
oN3820 20/~ BC140 11/- ' CV7341 6/- | OAZ202 7/6 XAl22 6/~
aN3s23  17/- | BC14S 15/ | €V7347 4/~ | OAZ203  B/- | XA124 4=
2N3000 1006 | BCI4T 4/9 | CV7361 12/6 | OAZ204 8/ | XAl42  5/-
2N3900A 11j- | DCI148  4/6 ' D246 7/6 | OAZ207 10/~ | XAl43 /-
0 BC149 5/— | DD006  6/6 | OAZ208  6/6 | XAl52  5/-
2§50§f 10/6 | BC157 4/- | DDOO7 8/— | 0AZ210 66 | XA162 8/6
2N5028  11/6 | BC160  12/6 | DD008  7/6 | OAZ222  9/6 | XB101 8/

2NB307  7/6 | BCY31  6/- ‘GD3 6/6 ' 0AZ224  9/6 | XB121 8/6

2NB308  7/6 | BCY32  7/6 | GD4 7/- | OAZ241  7/6 | XKBO5  B/-
2NB30% 11/~ BCY33  5/- | GD 6/6 | OAZ242 - 4/6 | XK518 6/~
28005 14/- | BCY34  5/- | GD6 6/- | OAZ248  4/6 | Z2A82CR _b/-
28013 15/- | BCY38  5/6 | GD8 5/~ | 0AZ290 9/ | ZR24  12/6
250134 16/6 | BOY39 7/~ | GET102 5/- | OCl6 15/~ | zsi2a o/
28301  12/6 | BCY40  7/6 | GET113  5/- | OCI6T* 16/6 | 2T21 6/-
28304 9/- | BCY42  3/- | GET114 4/ | OC19 8/6 | 2T43 5/~

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 2,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS OPEN DAILY TO CALLERS
C.W.O. | Mon.-Sat.92.m.-5.30p.m. ClosedSat, .30p.m.-2.30p.m,
no C.0.D. Tel. 01-769 0199/1649
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There is scope, variety
and responsibility as a

RADIO
TEGHNIGIAN

in Air Traffic Control

Join the National Air Traffic Control Service
of the Board of Trade as a Radio Technician
and you have the prospect of a steadily
developing career in ademanding and
ever-expanding field.

Entrance qualifications: you shouldbe 19 or
over with atleastone year's practical experience
in telecommunications. Preference will be given
to those having ONC or qualifications in
telecommunications.

Once appointed and given familiarisation
training, you will be doing varied and vital work on
some of the world's most advanced equipment
including computers, radar and data extraction,
automatic landing systems, cammunications and
closed-circuit television. Work is based on
Civil Airports, Air Traffic Control Centres, Radar
Stations and specialist establishments. Vacancies
existin various parts of the United Kingdom.

Salary: £985 (at19) to £1,295 (at 25 orover);
scale maximum £1,5600 (higher rates at Heathrow).
Some posts attract shift-duty payments.
Promotion prospects are excellentand ample
opportunity and assistance is given to study for
higher qualifications. The annual leave allowance
is good and there is a non-contributory pension
scheme for established staff.
:ooooooooooooooooooooooooooooooooooo

@ Send this coupon for full details and application form

® To:A.J. Edwards, C.Eng.. M.LE.E., M.L.LE.R.E., Room 705,
® 1he Adelphi, John Adam Street, London WC2

@ marking your envelope ‘Recruitment’.

4
o
3
)

$ Not applicable to residents outside the United Kingdom,  PEIA3

NATCS National Air Traffic Control Service
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Practicul Electronics Classified Advertisements

MISCELLANEOUS

HI-Fl loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker kit systems and
cross-over networks. BAY wadding, speaker
fabric (samples on request) and all other
necessary conmponents. Send 5d in stamps to:
AUDIOSCAN, Dept. PE, 4 Princes Square,
Harrogate, Yorks.

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 50pxA meters 25/-
post paid. HURRY! D.E.W. LTD. 254 Ring-
wood Road, Ferndown, Dorset.

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 (‘omponents, Educational
and Projects Kkits, Speakers and Cabinets,
Transistors, Resistors and values, § watt, 3d
each. State your requirements. S.A.E. for
details. MAIL-MART, 6 Eastbourne Road,
Pevensey Bay, Sussex.

NOTES ON USE OF TV for Aircraft or UFO
Detection. Optical Detector Set and Instruc-
tions, 7/6 each. RADAR & ELECTRONICS
PUBLICATIONS, 1 Stowniarket Road, Need-
ham Market, Suffolk.

BUILD IT in a DEWBOX quality cabinet
2in x 2}in X any length. DEW LTD,,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

BARGAIN PACK. 200 assorted springs, nuts,
washers, screws. Popular sizes 7/6, including
postage. COHAVEN, Industrial Estate,
Ripley, Derbyshire.

SCRAP R F. HEATING AND TRANSMITTING
VALVES wanted. TY5-500, TY6-800, TY7-600,
ESA1500, 3J202E. May be interested in other
types. Good price paid for valves still under
vacuum. ELECTRONIC HEAT (0. (01-654
7172).

MORE ROBOTS

Synthetic Animals with "BRAINS" of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
“LEARNS"’, and an Electro Chemical device
capable of ‘““REPRODUCING** itself!
Other projects SURE TO INTRIGUE YOU
‘are a transmitter/receiver which has quite
a useful range and RADIATES WITHOUT
USING R.F. also TEN new projects, one
of which is anelectronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT
projects, for anyone with a basic knowledge
of Electronics. DON'T WAIT. SEND 3/-
for your list —NOW!

To: ‘BOFFIN PROJECTS’

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

Designed by GERRY BROWN and
JOHN SALMON and presented
on T.V.

PHOTO ETCHED PRINTED CIRCUIT
BOARDS for all P.E. projects. Electric fencer,
February 1969 4/-; Servoamplifier, September
1969 7/8. Send S.A.E. for full list. Your own
circuit boards etched for 2d per square inch,
plus postage. Boards made to your own design.
CASTLE LABORATORIES, 32 Stapleton
Close, Highworth, Wilts. o
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RATES : 1/3 per word (mInimum' 12
words), Box No. 1/6 extra,
Advertisements must be prepaid and
addressed to Advertisement Manager,
“Practical Electronics"

IPC MAGAZINES LTD,,
Fleetway House, Farringdon Street,
London, E.C.4

MISCELLANEOUS (continued)

6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins. 8 Watt tube ample light for caravan,
tent, etc, Fully transistorised, low battery drain
Unbeatable at

Lo . 9'6 post paid.
orin kitform 50/_

4 WATT GRAM AMPS.

Yolume and tone controls, mains operation,
3Q) output, new and boxed 65 _ POST
PAID

Callers welcome

S.A.E. for lists

SALOP ELECTRONICS
13 Wyle Cop
Shrewsbury, Shropshire

LONDON RADIO CONTROLLED SOCIETY.
Meetings 2nd Thursday each month, 7.30
p.m. “The Rose and Crown”, Park Lane,
London, W.1 (between Piccadilly and
Hilton Hotel). All aspects of Radio Con-
trolled Models. Beginners and experts
welcome; ‘come along, or phone 369-3563
or 907-6271 for more information. Please
note change of address.

JOURNAL OF PARAPHYS81C8. Russian experi-
ments:  Telekinesis  (*‘mind-over-matter’);
brainwaves actuate electronic relays; transistor
UFQ detectors; finger-vision; hyperspace;
time-reversal: tachyons (*‘Faster than light"),
etc. S.A.1. for list. 20s. for back issues. Para-
physical Laboratory, Downton, Wilts.

ORGAN BUILDERS. stocks of our Ex-(om-
puter Divider hoards are now exhausted and
(apart from orders already reserved) we regret
we are unable to meet further orders. ROGER
ALLEN.

PRACTICAL ELECTRONICS ORGAN. Com-
plete set of capacitors and resistors as listed in
2nd article (June issue). Also 12 Vinkor
inductors and 12 printed divider boards. All
new and unused. Bought for over £60. Offers:
G. HIRST, 21 Westport Road, (leethorpes,
Lincs. Humberston 3619.

FOR SALE

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

P.E. ODDS, any reasonable offers, send S.A.E.:
BARR, 37 Woodcock Avenue, Napbill, Bucks.
MADE §

MORS Easy 11

FACT NOT FICTION, If you start RIGIIT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using svientifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's ns easy 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 beoklet to: *
G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

SERVICE SHEETS

RADIO TELEVISION, over 8,0004 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.6. SHI 8441.

SERVICE SHEETS (1925-68) for televisions,
radios, transistors, tape recorders, record
players, etc., by return post, with free fault-
findlng guide, Prices from 1/-. Over 8,000
models available. Please send S.A.E. with all
orders/enquiries. HAMILTON RADIO, 54
London Road, Bexhill, Sussex.

SERVICE SHEETS, Radio, TV, 5,000 models.
List 1/6. S.A.E. enquiries, TELRAY, 13
Maudland Bank, Preston.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS
Only 10/-each, plus LARGE S.AE.
(Uncrossed P.Q.'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.11
MAIL ORDER ONLY

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 6/6 P.P. 6d
1155 set Circuit and Notes

H.R.O- Technical Instructions .. 5/6 P.P. 6d
38 set Technical Instructions.... 5/6 P.P. éd
46 set Working Instructions. ... 5/6 P.P. éd
88 set Technical Instructions.... 7/- P.P. éd
BC. 221 Circuit and Notes...... 5/6 P.P. éd
Wavemeter Class D Tech. Instr  5/6 P.P. 6d
18 set Circuit and Notes ...... 5/6 P.P. 6d
BC.1000 (3] set) Circuit & Notes 5/6 P.P. éd
CR.100/B.28 Circuit and Notes 10/— P.P, 94
R.107 Circuit and Notes........ 7/~ P.P. 6d
A.R.88D. Instruction Manual. ... 18/~ P.P, 6d
62 set Circuit and Notes ... ... 6/6P.P 6d

52 set Sender & Receiver Circuits 7/6. post free
Circuit Diagrams 5/- each post free.
R.IT16/A, R.1224/A, R.1355, R.F, 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC.312.
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 House, 28 Talbot Gardens

Leeds 8

HOLIDAYS

HOLIDAY FOR BOYS. 14/16 years August
1970, specialiging in engineering, electronics,
photography.  Tuition and practical work
including karting. 11 days—£14 10s,, Write for
free brochure:INTER-SCHOOL CHRISTIAN
FELLOWSHIP, 47 Marylebone Lane, London,
WIM 6AX.

HI-FI EQUIPMENT

RELIABLE GUIDE to best value in Hi-Fi.
Audio Supply’s seventy-flve-page illustrated
catalogue (6/6), 18 Blenheim Road, London,
W.4.
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EDUCATIONAL

GET INTO ELECTRONICS — big opportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equip-
ment. AM.I.E.R.L., RT.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. lor FRIJE 100-
page book, write Dept. 856K, CHAMBERS
COLLEGE, College House, 29-31 Wrights
Lane, Kensington, London, W.38,

TECHNICAL TRAINING in Radio, TV &
Electronics thro’ world-famous 1(CS8. For
details of proven home-study courses write:
1¢s, Dept. 361, Intertext House, Stewarts
Road, London, S.W.8.

ENGINEERS. A technical certiflcate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AM.IER.L, AMS.E.
(Mech. & Elec.), City & Guilds, A.M.I.M.T,,
A.1.0.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 FREL 132-page guide. BRITISH
INSTITUTE OF KENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston (ourt,
Aldermaston, Berks.

RADIO OFFICERS 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. (Llec), City &
Guilds, G.C.E., etc., on “‘Satisfaction or Refund
of Tee” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., ete. 132-page Guide—FREE. Dlease
state subject of interest, BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston , Berks.

TRAINEE RADIO
TECHNICIANS

A PROGRESSIVE CAREER
IN THE FIELD OF RADIO
AND ELECTRONICS

Applications are now jnvited for an
intensive training course of two years,
leading to appointment as afully qualified
RADIO TECHNICIAN, with further
prospects of progression to the Telecom-
munication Technical Officer Class.

Generous Pay and Conditions while
under training.

Candidates must be over 16 and under
21 years of age as at 7 September 1970,
on which date training commences.

Minimum  educational qualifications
required are passes at GCE O Level in
English Language, Mathematics and
Physics (already held or expected to be
obtained in the Summer, 1970). Equivalent
passes in Scottish or Northern lreland
Certificates and CSE Grade | passes are
also acceptable,

Closing date for receipt of applications
27 February 1970.

Apply for full details and application
form to:—

THE RECRUITMENT OFFICER (TRT/54)

GOVERNMENT COMMUNICATIONS
HEADQUARTERS

OAKLEY, PRIORS ROAD
CHELTENHAM, GLOS.
GL52 5A)
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SITUATIONS VACANT (continved)

S8ERVICE ENGINEERS —we are an old estab-
lished electronics company, but headed by
a 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., Radio or Hi-Fi
Service and want a job that looks ahead, phone
MICHAEL ADLER at 01-636 9606.

HENRY’S RADIO LTD.
303 EDGWARE RD., LONDON, W.2

HAVE THE FOLLOWING VACANCIES
IN THEIR ORGANISATION

SALES ASSISTANTS

Young man with good general knowledge
of electronic components required for
our retail sales Dept. Please Telephone
723-1008/9 Ext. |,

SALES ASSISTANTS HI-FI DEPT.

Young man with a good general knowledge
of HIGH FIDELITY EQUIPMENT required
for our retail HI-FI SALES DEPT. Please
contact MR, STEVENS Telephone 723-6963

RECEIVERS AND COMPONENTS

RECEIVERS AND COMPONENTS

{continued)

EMC HOLDINGS & PRODUCTS

Building Your Own Organ, Amplifier etc. Stop tabs,
rocker tabs (plain) 1/8 each. Bargain pack, 24
rocker or tab type 30/-. Nylon T. Piece for retaining
Kiniber-Allen contact blocks. 1 required for two
contacts, saniple 1/- each. Quantity discounts, e.g.,
5/~ for 6, 9/— for 12, 16/~ for 24. Single pole water
type switch, 6-way, 2/6 each, Co-ax plugs, 1/- each,
10/- doz. Jack plugs, heavy duty, moulded cover
virtually unbreakable, British made, 8/ each, 83/-
doz. Jack sockets, open type, 2/2 each, 24/- doz.
Recess plates for above sockets, black nylon.
Designed to allow flush mounting on exterior
cabinet. Also suitable for lamps, ewitches, ete., 1/-
each, 10/- doz. Heavy duty foot switch, die cast
body, single pole complete with rubber actuator and
bass plate, 18/8 each. Polystyrene capacitors
10,000pF, 20,000pF, 1/8 each. 100 chm wire wound
resistors 4-5W, 1/- each, 10/- doz. Output trans-
former suitable for Mullard 3W amplifier, 12/8 each.
Including circuit for amplifier.

Superb offer. 12in Goodman Speakers, heavy duty,,
70 Hz, bass resonance, 15 ohm speech coil, 20W,
R.M.8 .18.8.

Terms. Cash with order and 2/- in the £ for postage
and packing. Orders over £5 post free.

Trade Enquiries Invited:

E.M.C., Dept. P.E.2, 22 Norwich Road
Bournemouth BH2 5QZ

§.A.E. for latest Price Lists of Organ and Electronic
Components.

TO HELP THE HOME CONSTRUCTOR.
Heathkit now make available our surplus
Resistors, Capacitors, etc. at Bargain Prices.
Send for lists, E.MOYLE, Daystrom Ltd.,
Gloucester.

BRAND NEW ELECTROLYTICS, 15/16V, 0-5,
1, 2, 5, 8, 10, 15, 20, 30, 40, 50, 100, 200mF, 8d.
Carbon fllm resistors W, ’% K12 Series 10
ohms to 1 Megohm, 1/6 per dozen. Minimum
order 7/6. Postage 1/-. The C,R. SUPPLY (O.,
127 Chesterfield Road, Sheffield, S8 ORN,

SL 402A and SL 403A

Before you buy these excellent LC. Audio
Amplifiers let us quote you a price for your
quantity. If you require one or one thousand
we assure you it will be worthwhile sending a
S.A.E, to:

S.W.A. (Components), |3 Millways, Great
Totham, Essex.

Send 2/6 for full detaiis and application
Brochure {post free),

ESTABLISHED 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunmes in Radio and Electromcs await the | C § 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.
TV Engineering and Servicing, Electronics, Computers, etc.

Diploma courses in Radio/
Expert coaching for:

* C.&G. TELECOMMUNICATION TECHNICIANS' CERTS.

PR

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 5-valve receiver, transistor portabie, signal generator, muiti-
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.
sent to you by return mail.

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

|— International Correspondence Schools I

INTERNATIONAL | (Dept. 152), Intertext House, Stewarts Road, |
London, S.W.8.

CORRESPONDENCE [ N RO e

Bfock Capitals Please

SCHOOLS I ADDRESS l

I

A WHOLE WORLD | - |

OF KNOWLEDGE I ........... 2.70 I

AWAITS YOU !
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{continued)

TAPE HEADS

BSR BRAD.39/6 ol REUTER — COLLARO

Fraice i, 126
BSE MARR.39 /¢ BOGEN ERASE
4-TRACK pair | ULEIIE 25/

MICHIGAN REC./PLAY | COSMOCORD ERASE
MED. IMP. 35 - | T.E. 2/9
4-TRACK 4-TRACK

TRANSISTOR LW/MW/FM TUNER CHASSIS

The most compact three-band Tuner chassis ever
engineered. QOutput 50mV, exceptional sensitivity
and selectivity on ali bands. Operates from aingle
9 volt battery. Complete with aerlals, 3-band
tuning dial, mounting bracket circult and £ I 3
instructions.

DULCI FMT7S STEREQ
TU N ER LIST £31 FEW ONLY AT £23
Sens. 14mV, O.P. 100mV, 88-108 m/e, dim. 13} x 23
> 7”7,

COMPACT TRANSISTOR FM TUNER

Olled 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 6
Transistors, 3 diodes. 0 a
FM MULTIPLEX STEREO ADAPTOR

Printed circoit biscuit, 4 trans. 6

diodes 9V with full instructions £4' l 9'6

LOUDSPEAKERS

GUITAR, P.A, or HI-FI

127 25 watt, 15 ohm, 26-13K, Ceramic £5 7 o
ol

10" 10 watt, 15 ohm,

SERAMIC — 2" 40 ohm §/§

SPEAKER CABINET £8
Takes 12”7 or 10" Speaker and a 4 or 3" Tweeter.
Ht. 217, W. 15", D. 74" Polished Teak, matching
vynair griile, iist price £9.5.0,
BABINET Teak 233 <134 - 9}”, contemp. 12" 89/8
legs for Tape Recorder and Tuner

or Amplifier, ete.

4.pole changeover, ideal for modela.

14 -

RELAYS 14 x 47, 700 ohm 9-24v, 185 ohm ]n/_
6-12v, 430 ohm 9-18v
37 , 10w,
TWEETER [ lrwrilor 19/6
Horn type Hi-Fi 18,000 ¢/s

CROSSOVER NETWORK 15/-

3ke/s, 16 or 3 or 8 ohmi.

CHARGER
CHARGER RECTIFIERS TRANSFORMER.

F.W.12volt 1 Amp. 5/ | 2/6/12 volt, 3/- P{P

FW. 12 volt 4 amp. 10/6 | }4 18/, 28 16/6

SUPER SILICON RECT. T.V., etc., 1,200 P1V
800mA, 4/8; or complete with Instr. resistor,
condenser, 8/=; 400 P1V HW 64, 8/-.

from 32/‘

MULTIMETERS
2N3638A 5/-, 2N3643 5/6, ACI38 B/., AC141 B/-,

TRANSISTORS

ACY20 3/8, ACY21 4/-, AF178 11/8, AF186 10/-,
BC108 2/6, BCY334/8, BF181 7/-, NKT213 5/6,
NKT228 §/8, OA911/8, OAZ270 3/8, OC452/-,
OC81D 2/3, 0OC82 4/-, 0C200 3/3,
GET103-113-118-119-887-889-890-896-7-8 8/~

SWITCH ROTARY RECIPROCATING 4
Position, 16amp. Single hole fixing, with 5/6
instructions. List 14/7

€80 CASSETTE 7/8, C90 12/6. 3 Post free

Stamped envelope for fuil selection and bargain
offera in MULTIMETERS, RADIOS, BABY
ALARMS, INTERCOMS, WALKIE-TALKIES,
RECTIFIERS, SINCLAIR, DULCI.

UNDER £1-P. & P. 8d., £1 to £3—1/6, over £3—2/f.
C.0.D. 3/6. MAIL ORDER ONLY. U.K. ONLY

DURHAM SUPPLIES

367 KENSINGTON STREET
BRADFORD 8, YORKSHIRE

WE ARE BREAKING UP
GOMPUTERS

EX COMPUTER PRINTED CIRCUIT
PANELS 2in x 4in packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Our price, 10 boards
10/-. P. & P. 2/-, With a guaranteed mini-
mum of 35 transistors.

SPECIAL BARGAIN PACK. 25 boards
for £1. P. & P, 3/6. With a guaranteed
minimum of 85 transistors. 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 pH inductors, resistors,
diodes, etc. 3 for £1. P. & P. 2/-.

As above, only 2| transistors, 70 diodes, 62
min. Y5 th.W resistors. 3 for 25/-. P. & P, 2/-.

PANELS with 2 power transistors sim. to
OC280n each board +components. 2 boards
(4 x OC28) 10/-, P. & P. 2/

TRIM POTS. On 2in x 4in boards +Ta caps
and other components. ldealfor organ key-
board tuning, etc. 1000, 5000, I5K., 20K,
State requirements. 5 boards 10/, P, & P 2/-.

NPN GERMANIUM. TO5 | WATT

POWER TRANSISTORS. On small heat
si/nk, on 2in x 4in panel, 5 for 10/, P, & P.
2/-.

POWER TRANSISTORS. Sim.to 2NI74
ex-eqt. On Finned Heat Sink (10D). 4for £1.
P. & P. 5/-.

DIODES. Ex eqpt., Silicon, 150 PIV, 10amp.
4 for 10/-, 150 PIV, 20 amp, 4 for £1. Post
free.

MINIATURE GLASS NEONS, 13/6 doz_
PAPST FANS., Powerful Extractor/Blower
fans, 44" x 44" x 27, 230/250V. 100 c.f.m.,
2,800 r.p.m. Weight 2 Ib. 120z. 50/- post free.
SPRAGUE POLYESTER., 0.22uF 250V
small capacitors. 5/- doz. P, & P, 1/-.
SPRAGUE ELECTROLYTICS. 4uF 150V.
5/-doz. P, & P. I/~

TANTALUM CAPS. 2.2uF S0V.8/- doz.
P.&P. 1/

NEW MIXED COMPONENTS. 50
High stab. Resistors 5% and better. 12/6.
P.&P.1/-

%/50 mixed resistors. tW+ W, 12/6. P. & P,

Large handful of mixed capacitors, 12/6.
&P 1l
LARGE CAPACITY ELECTROLYTICS.

4%in, 2in diam. S5crew terminals.
7/6 each post free.

4,000:F 72V d.c. wkg.

43" x 27, Plessey 1,500uF 150V d.c. wkg.
8/- each. 3" < |” Plessey 2,000uF 25V d.c. wkg.
6/ each,

KEYTRONICS, 52 Earls Court Road

London, W.8. Mail order only
Tel. 01-478 8499

TRANSISTOR PANELS
INTEEGLI;ATED ccrs TAKEN FROM

PAN

A — Quad 2 I/P Gate 5/- With Pin
B — Dual 4 I/P Gate 5/ Connections
C — Dual 2 Level Gate 5/-

F — Single I/P Gate 5/« Post Paid

EX GOVMT. RECEIVER R.209 covering
1—20 mc/s 12V D.C. Input £12,10,0 Post Paid
{Tested).

50 VARIOUS TRANSISTORS on Panels
15/- Post Paid,

20—0OC45 £
20—0C76 £1
40—TK28c £1

COMPUTER PANELS with 40 sil. pnp or
npn transistors, Diodes and res., 22/6 Post Paid.

COMPUTER PANELS WITH SEMI-
CONDUCTORS. Postage 6d per panel

8—OC43 or GETB75 + 24—OABI .... 7/6
24—A 1678 (V405A) 550 mc/s PNP + 24

Diodes .......................... 15

4—0CI70 + 2—0CI39 + 2—0C42 .. 7/6
9—ASZ20 + |1—T2040 + 27 Diedes .. 7/6
4—0C42 + 6—GET875 + Diodes oo 6
2—O0CI70 + 1—2G306 + OC42 .. 5
5—0C23 + I5—0AI0 ........ . 25/-

8—ASZ20 + 80 Diodes 7/6
6—ASZ2] + IS—OASI .. 6/~
9—S5B240 + |8—OA47 10/~
12—2G106 + 24 Diodes 9/6
8—0OC72 4+ 8—OAI[0 .. . 10/~
8—OC76 +8—OAI0 ................ 716
12—A1678 (V405A) 550 mc/s PNP + 22
Diodes .......................... 1o/-
AS 6/-
6—GET872 + 8—OAI0 5/-
C42 ... . 3=
12—ASZ20 + 80 Diodes . .. 96
4—GET872 + 8—0AI0 . 3 for 12/-

4—2Gi06 + 1—2N2410
2—OC42 + 8—OA47 ... . ... ... 3/~
2—GET872 + 4—OAI0+ RF Chokes 3 for 10/—
24—Sil. h.f. Transistors ................ 15/-
3—GET872 + 3—GEX541, ETC.
3—0C23 + 6—0AI0 + 2—O0AS

ELECTROLYTICS 25,000 @ 12V, 16,000 @
12v, 15,000 @ 10V, 10,000 @ 30V, 4,000 @
60V, 2,000 @ 50V, 1,200@ 180V, 8/6 Post Paid.

ZENER DIODES—2-4, 27. 36. 475, 62,
68, 7-5, 13, 15, 16, 18, 20, 27, 30, 33 volts. 36
each, mostly | wact

POLYSTYRENE CAPACITORS. 125V, 18,
22, 120, 220, 270, 330, 390, 560, 820, 1,000, 1,200,
1,800, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800,
77200, 0-01,0-012, 0-015, 2/6 doz. Post/Packing,

BRAND NEW BOXED CHASSIS contain-~
ing 2—0C35, 2—0C29 12 WW resistors 25/-.
Postage 1/6

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

TOP PRICES PAID for new
valves and components. Write
KENSINGTON SUPPLIES (B),
367 Kensington Street, Bradford 8,
Yorks.

EBC4] 4/6 PY33 5/-
Transistor Audio Pack, 2G339A, 2G381A, 2G371B

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs
Tel.: Rossendale 3152

VALVES BOXED, TESTED & GUARANTEED

BF80 3~ PCCg4 3- PY8I 316
EBFB89 36 PCF80 3/- PY82 3=
ECC82 3/~ PCFB82 36 uisl 4/6
ECLBO  3/- PCL82 4/- 6F23 5/-
EF80 i/6 PCL83 4/~ 30F5 2/6
EFg85 3/- PL36 5/- 30LIS 3/
EYB6 4/- PL8I 4/- 30PI2 4/6
EZ40 4/6 PL83 4/- 30CIS 5/-

50CD6G 7/6

10/- each post 6d.
POST, ONE VALVE 9d. TWO TO 5iX 6d.
OVER SIX POST PAID.

NEW FULL SPECIFICATION DEVICES.
Intergrated Circuits complete with data:
GEPA230 Audio Preamplifier * 18/6 each,
GEPA234 1W Audio Amplifier 17/6 each,
GEPA237 2W Audio Amplifier 32/ each,
MEL11 Photo Darlington Amplifier 9/6 each,
High quality low cost plastic transistors:
GE2N5172 NPN 200mW Transistor 1/9 each,
ME0412 PNP 200mW Transistor 3/8 each,
Westinghouse quaranteed plastic rectifier:
IN4820 1-5A 400V Si Rectifier 2/6 each. C.W.0.
P. & P. 1/- per order. JEF ELECTRONICS,
York House, 12 York Drive, Grappenhall,
Warrington, Lancs. Mail Order Only.

PRINTED CIRCUIT BOARDS for P.E. PROJECTS

All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Waa-Waa pedal Vol 4 No.7 2/9d. ea. Audio Sig.
Gen. (Sine and Square on one board) Vol 5 No.
10 8/6d. ea, Mic. Mixer (3 Boards) Vol 5 No, 4
12/-d Set. Stockmarket Vol 4 No. 12.
Central S.E. 6/-d. ea, Players 3/-d. ea,
S.A.E. For List. Trade enquiries welcomed.,
P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 3517,
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ELECTRICAL

Stella Nine Range Cases

Manufactured in Black, Grey, Lagoon
or Blue Stelvetite and finished in Plastic-
coated Steel, Morocco Finish with
Aluminium end plates. Rubber feet are
attached and there is a removable back
plate. There is also a removable front
panel in 18 s.w.g. Alloy.

Now all Aluminium surfaces are
coated with a strippable plastic for
protection during manufacture and
transit. All edges are polished.

LIST OF PRICES AND SIZES

which are made to fit Standard
Alloy Chassis

Width  Depth 4” Height 6" Height 14" Height
8. d. £ 8. d. £ s d.
63" 33 12 6 15 0 18 ¢
6} i 13 8 18 0 100
8}~ 3p” 15 0 100 110
2% 6t 110 1 6 8 11 3
10}~ 79" 1 886 115 8 118 ¢
124° 31 110 1 8 8 11 ¢
124 51 1 8¢ 114 0 117 8
124" 8§ 116 0 2 30 2 7 3
141" 3 1 50 111 6 114 0
144~ 93 230 215 9 218 6
184~ 64" 118 6 2 8 3 211 8
164" 10§~ 210 0 3 50 311 ¢

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

] 8. d.
87 x 3" 5 6 107 x 7% 8 6 147 x 3" 7 3
8 x4" 5 9 12°%3" 6 9§ 14"x9" 14 6
8"x3* 6 8 12°.5" 7 8 16" «6” 10 9
8*x6" 7 @ 12°~8° 10 8 167x10" 18 0

CHASSIS in Aluminium, Standard Sizes,

with Gusset Plates
Sizes to fit Cases. All 24” Walls
8. d. . d.

Chassis—‘-Pos; 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS
Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT . CHESHIRE
Tel. 061-480 2179

fle vout
3

BEST EVER 200/240 VOLT “ MAINS
SUPPLY FROM I2VOLT CAR BATTERY
Exclusive World Scoop Purchase, The fabulous
Mk.2D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Brilliant 200/240 volt perforé
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and all 200/240 volt
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A. Govt. by Delco-
Remy, This magnificent machine is unobtains
able elsewhere. Brand New and Fully Tested.
Only £4.19,6 + 10/6 postage. C.O.D. with
pleasure, refund guarantee. Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS
Rear Derby Road, North Promenade
BLACKPOOL, Lancashire

TERRIFIC TRANSISTORS!

Brand New. No seconds. No re-marks
Orders over 10/— UK post free.

ADI161/2 high-gain (80-250) complementary
audio power pair. SPECIAL OFFER:

ADI161 and AD162 WITH TWO INSULAT-
ING KITS, ONLY 12/-, UK post paid.
BCI168B, high-gain (250-500), small-sized
exact equivalent of BC148, only 2/3.
BC169C, high-gain (450-900) equiv. BC149,
2/6; BCI107, 3/-; BF167, 5/3; 2N706, 2/7.
List 6d. Free with orders.

OV MINI MAINS
PACK COMPS.
8¢ 17/6

Mini Mains Trans. 1”7 x I” X I§"
MT?9, 9-0-9V, 80mA 12/6
MT6, 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 ODE

CRESCENT RADIO LTD.

(electronic component specialists)
For all reguiar components try

40 Mayes Road, Wood Green, N.22

For surplus components and equipment try

Il Mayes Road, Wood Green, N,22

BARGAIN COMPUTER BOARDS

Assorted Components mounted on boards all
with long tags. |Idea! for breaking down and

experimenting with. Take advantage of
bulk purchase

| Board .. .. a 2/- each
20 Boards . .. .. 20/-

PRINTED CIRCUIT BOARD
8 x6inch One Sided Board 2/- each

TRANSISTOR RADIO PANEL
Incomplete Min, Radio Panel; LF.T.s; Tran-
sistors; Resistors; Capacitors; All for 2/- per
panel.

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, in

Spindle . .. 2/6 each
OCI19 Power Transistor 5 .. 5/- each
Low Impedance Transistor Earpiece .. 1/6 each
24in 8ohm Loudspeaker .. 5/6 each
Continental Razor Adaptor Kit . 7/6 each
1QOmF 6V d.c. Transistor Capacitor .. 9d. each
500mF 6V d.c. Transistor Capacitor .. I/- each
6,800pF Mullard Capacitor 400V d.c... 6d. each

We have large stock of
Vercboard; Valves; Transistors; Loud-
speakers; Auto-Changers; Recording Tape;
Cable; Hi Fi .

Send 1/6d for Our Catalague
Postage with order please

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, I2v,
i8v (single output) 39/6 each. P. & P. 2/9.
9v + 9v; 6v + 6v; or 4iv + 4}v (two separate
outquts) 42/6 each. P. & P.2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100°, safety.
R.C,S. PRODUCTS (RADIO) LTD.
{Dept. P.E.), 31 Oliver Road, London, E.17

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fail to give 100% satisfaction.

OUR LATEST DESIGN BREAKTHRQUGH
AMATEUR BAND ALL TRANSISTOR SUPERHET
RECEIVER KIT. Designed to cover B500kHz,
30MHz in 4 ranges using plug in coils. AGC loop on
IF strip. Vernier dial slow motion tuning. Will
drive your 8 ohm speaker. Kit supplied with coile
for range of your choice. Comes complete with our
normal high quality components, PC board, attrac-
tive blue crackle finish chaassis, black perspex panel
and easy step by step instructions. Additional sets of
coils may be purchased separately if required. In
kit form at only £8.19.6 plus 5/6 P. P. & 1ns.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and special triggering
device. ldeal for all types of lighting, fires, motors,
drills, ete. Complete with box, power socket,
cables, etc. In Kit form with easy to follow instruc-
tions £8.9.8. Ready built £8.4.8 plue 5/6 P. P. & Ins.

REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different  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. Simply plug microphone, guitar,
etc., in, and the output into yaur amplifier. Supplied
in a beautiful walnut cabinet 7iin < 3in ~ 4}in.
P. P. & Ins. 6/-.

VOX SWITCH. This sound operated switch is ideal
for mobile TX work, tape recorder awitching, etc.
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/8.
Ready built, tested and guaranteed. 62/6, plus
2/6 P. P,

METRONOME UNIT. Variable beat.
you play and keep in time.
size with personal mini earphone. In kit form 27/8,
post paid. Ready built in an attractive black and
white polythene case, 37/6 post paid.

MORSE OSCILLATOR. PC hoaril, transistors, high
stab. components, battery carrier, ear piece Adjust.
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/8 post paid. Ready built
in similar case as above 25/- post paid.

STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps, FM tuners, Stereo decoder,
Receiver circuits, Hi Fi, Tape, etc., etc. 32/68 post
paid.

JUST ARRIVED IN STOCK. Texas transistors.
Complementary synunetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.

Free lisis with erery order. For lists only send 1/6
(dedwctable from first order).

Listen whiie
Easily built, pocket

WENTWORTH RADIO

TESTED UNMARKED, 2N706, 2N697, 2N1132,
2/- new; KECC32's 3/6. Post free. R. RAPHAEL,

70 Eileen Gardens, Birmingham, 37.

REVERBERATION UNITS, genuine GIBBS
Hammond type with circuit and plugs £7,12.6;
£10.12.6.
Crescent,

with printed circuit
THORNHITHE LTD.,
North Kessock, Inverness.

amplifier
15 Mill
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: g available. S.A.E.
Telephone 104 SALISBURY ROAD please. By return
01-449 3087 BARNET, HERTS. post all orders
AAI20 5/~ AFI18 8/— BFIBS 6/- BFX88 6/-
ACYI7 5/3 ASY62 5/6 BFX12 5/6 BFX92A 10/6
ACYi8 46 BCI07 3- BFXI3 6/- 2N9I18 7/~
ACYI9 5/— BCI08 3/- BFX29 8/6 2IN929 5/
ASva 3 3N39%6 Orange 213
Al 5/- N range
A b SPECI OFfeRs iNEag vy 34
ACY 4 4/- reen f-
ACY4l 4/6 | 2N3705 4/6
AC126 4/- BFI84 4/6 2N3706 4/6
ACI27 5/ 2N3707 4/
ACI28 3/6 BCI09 36 BFX30 716 2N3708 36
ACI76 5/6 BY 100 3- BFX43 8/- integrated

ADI140 8/ BYi26 6/— BFX 44 8/- Circuits,

ADI6I 8- BYI27 5/ BFX68 2/- Mullard. Al types
ADI62 7/6 BFIIS /i BFX68A 13- Available. Enquire
AFI14 476 BFI17 1/6 BFXB4 i- prices.

AFII5 3/9 BF 167 BFXB5 12/- Fairchild

AF116 3/6 BF173 8/6 BFXB6 7/6 L300 9/6
AFIIT7 316 BFIgI 6/6 BFX87 12/- L914 91—
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SALES

P.0. BOX 5
WARE, HERTS

DIOTRA

TEL.: WARE 3442

300mwW 3
40PIV (Min.) 100 .
Sub-Min. 500 .
Fully Tested 1,000
Ideal for Organ Builders. -

Post and Packing costs are
Please add
ORDER PLEASE. GIRO No. 30-102

rising.

continually
WITH

/- towards same. CASH

OVERSEAS QUOTATIONS BY RETURN

OVER 3 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY

TRANSISTORS

Type and Construction

| Germ. A.F. NPN TO-1
2 Germ. A.F. PNP T0-5

>>

ACY17-2t, NKT237-245
3 Germ. A.F. PNP T0-I =ACI128, NKT27}, 2G38I

4 Germ. R.F, PNP TO-| =0C44-45, NKT72/125, ASYS4

S Germ. R.F. PNP T0-5  =2N1303, NKT164-7, 2G30!-3

6 Germ. V.H.F. PNP T0-1 =AF| I6-7', KNT667, 2G417

8 Germ. A.F, S0-2 PNP
9 Sil. Atloy PNP T0-5

10 Sil. Alloy PNP $0-2 =12§321-325, 0C200-205

A
A
A
A
: 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose |5s,
£2
A
A
A

100
AC127, NKT773, ACI57, ASY86 £3.10
£1

=2G371-89, ACY27-31, OC71.75
=258301-5, BCY17-29, BCY30-34 £2

Qty. Qty.  Qty. Qty.
Price Price Price Price
500 1,000 10,000
£15 5 £200
£3 £5 £40
£3 £5 £40
£1.10 £4.10  £7.10 £60
£1.10 £4.10  £7.10 £60
£31.10 £15 £25 £200
£2.10  £4 £32
£7.10 12.10 £100
£7.10  £12.10 £100
£2 £7.10 £12.10 £100

| to A7 Guaranteed 80%, Good usable Transistors ideal for low cost production work and experimental
use. A8 to AIO are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

BRAND NEW FULLY TESTED EPOXY CASE
UNIJUNCTION TRANSISTORS. Type TIS43 and
BEN 3000 and replacement for 2N2646. Full data available,
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4/-
each = £20; 500 off 3/6 each = £87.10; 1,000 off 3/- each =
£150. Sample devices 7/- each on request.

PLASTIC PNP SILICON TRAN Sis-
TORS. Manufacturers' seconds from
2N3702-3 family. Ideal cheap trans. for
manufacturing, etc. £8.0.0.—500, £13.10,0—
1,000 pieces,

SHIPMENTS TO ANYWHERE IN THE
WORLD
1/- TESTED TRANSISTORS 1/-
ONE PRICE ONLY PNP. NPN.

each G N PLANAR I EACH  each
BCIOB  IN696  2N1I32  2N2220 25733
BCI09  2N697  2NI6I3  2N3707  2N3391
BFYSO  2N706  2NIZI1  2N37I|  TIs44
BFYSI  2N708  2N2904 25102 2N2906
BFX84  IN929  2N2905 25103 2N2907
BFX86  2N930  2N2924 25104  1N2696
BEXES  INIIN dN%% 27 aNyo

N37

From Manufacturers’ Over-runs—Unmarked Plastic and
Devices similar to above Nos.

Metal cases,

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO.7 Glass Type, suitable replacements
for OA200, OA202, BAY38, IS130, 1S940. 200,000 to clear
at £4 per 1,000 pieces. GUARANTEED 80°% GO OD.

SILICON PLANAR PLASTIC TRANSISTORS.
2N3708A VcB30 Hfe 20-60. All marked, fuily tested and
guaranteed. | off 1/6 each; 100 off 10d. each; 500 off 9d.
each; 1,000 off 74d. each.

PLASTIC NPN SILICON TRANSIS.
TORS. Manufacturers’ seconds from
2N3707-3711 family. ldeal cheap trans. for
manufacturing, etc. £7.10.0—500, £12.0.0
—1,000 pieces.

TO-i8 METAL CAN SILICON
PLANAR TRANS. Very high quality,
99% good. Type 2N706, BSY27, £8 per 500

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMAACIvJ%ED SIMILAR TO 1/6 EACH
2

ACI25 ACY2 NKTé77 OC8I  2G38I
ACI26 ACY27 NKTI4l NKT7I3 OC82 2G182
ACI27 ACY28 NKTI42 NKT773 2G301  2G399A
ACI28 ACY29 NKT212 OC44 = 2G302
ACI30 ACY30 NKT2I13 OC45  2G103 )
ACYI9 ACY3l NKT214 OC7I  2G308 1/6
ACY20 ACY34 NKT2i5 OC72  2G37l h
ACY2l ACY35 NKT271 OC75  2G374 eac
BACK EX-COMPUTER PANELS 1B.M. Size
2in. x 4in. with TRANSISTORS, DIODES,
IN RESISTORS, CAPACITORS, etc. Over
4 million already Sold out to the Trade, at
STOCK our Ridiculous Price of £3 per 100 panels

or £28 per 1,000 panels. Plus carriage 6/-.

TRANSISTOR E@QVT. BOOK

TO-5 METAL CAN SILICON PLANAR TRANSIS- | Pieces:

TORS. VERY HIGH QUALITY 99% good type. 2N697,

£13 per 1,000 pieces.

2,500 cross references of transistors—British, European,

American and Japanese. A must for every transistor user.

BFYS5I, 2N 1893, £8 per 500 pieces. £13/0/0for 1,000 pieces. TOP HAT RECTIFIERS. All good. No Distributed by DIOTRAN SALES. 15/- EACH.
short or open circuit devices. Voltage
FULLY TESTED DEVICES AND QUALITY range 25-400PlV, 750mA. £3 per 100,| TEXAS 2G371 A/B

GUARANTEED—SURPLUS TO REQUIREMENTS | £12.10.0 per 500. Eqvt. OC7l Germ.| Vast mixed lot of subminiaturs
©OA202 Silicon Diode. Fully Coded. . Gen. Purpose Trans. | glass diodes. Comprising of
150 PIV 250mA Qty. Price £30 per 1,000 pieces. S.C.R.s I6AMP ( 7 4 Each | Silicon, Germ., Point Contact

. q .C.R." te 1-99 ..li/6]and Gold Bonded types plus
92A00 Silicon Diode. Fully Coded. |—.24 02059_939 100 up 100-499 § some Zeners, 500,000 available
SOPIV 250mA. Qty. Price £25 per 1,000. 100PIV, 976 7/6 6/- 500-999 .. b= at Lowest of Low Price.
BY 100 SIL. RECT'S 800 PIV 550mA. 400PIV, 14/~ 12/- X 0/ 1000 up .. ..9d. 4 1,000 pieces £3.0.0. 5,000 pieces
1-492/6 each; 50-992/3 each; 100-999 2/- each; 1,000 up |All tested perfect functional devices{ All Brand New and | £13.10.0. 10,000 pieces £23.
1/10 each. Fully Coded. Ist Qlty. guaranteed. oded.

BAKER MAJOR £8

The remarkable quality and performance
of the **Major” makes possible truly
brilliant and rich sound from a single
foudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker magnet assembly
Alcomax Il having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 45 c.p.s.
Rated 20 watts. Voice coils available 3
or B or |5 ohms. Price £8, or Module
as illustrated 30-17,000 c.p.s. with
tweeter, crossover, baffle and instruc.
tions, £10.19.6.

Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey. * 01-684 1665

CITY AND COUNTY OF BRISTOL
' BRISTOL POLYTECHNIC

CAREERS IN RADIO AND RADAR

Licensed Aircraft
Radio Engineers

2-year full-time course
covering the Aircraft Radio
Engineers Licences
categories A & B, issued
by the Board of Trade
(Civil Aviation) followed
by a six-months course for
Radar Rating (A & B) in
association with the above.

Marine Radio
Officers

2-year full time course
leading to the Second and
First Class P.M.G.
Certificates and the B.O.T.
Radar Maintenance
Certificate.

Conversion Course
(Second Class to First
Class).

R.T. Licences (Full or
Restricted).

LOW COST SEMIGONDUCTORS ! !!

RETURN OF POST SERVICE

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. Barltrop.

For further information, apply:
Chief Administrative Officer

Bristol Polytechnic ..
Ashley Down BS7 9BU

184

BC107, BC108, BC10?, 2N706, OCT7I.5, OCS8I, OC44/45
11d each (10/- dozen)

(All semiconductors are supplied on a true-to-spec money back
guarantee. Type Nos. listed are for description. Goods are
individually selected from over:runs)

[¥W resistors, any preferred value. 4.7Q to 10MQ, £10°). I4d
each, 1/3 dozen of any one value, 10/- hundred.
5% high stability resistors, fully insulated, $W 4d, IW 7d, 2w lod.
Open circuit jack sockets 2/6, closed circuit 3/3.
4000uF/72V electrolytics, 7/-. (0uF/16Y Mullard 11d. 16uF/l0V,
25/25, 25/16, I114d. ~100uF/140V, 160/25, 64/64, 2/3. O-1uF/400V.
10d each.

LET US KNOW YOUR REQUIREMENTS FOR P.E. KITS.
FOR A COMPETITIVE QUOTATION

Min. order 10/-, plus 1/- post. Please deduct 74% for order of over £3.

NEWBURY SOUND EQUIPMENT (Retail Dept.)
9 Upper Grove, S.E.25 (callers by appointment)

Practical Electronics February 1970



VALUABLE NEW HANDBOOK
T0 AMBITIOUS

F R[[ ENGINEERS

Have you had your copy of ‘“Engineering Opportunities’ ?

The new edition of “ENGINEERING OPPOR-
TUNITIES’’ is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, intormative and completely
up to date, the new “*ENGINEERING OPPOR-
TUNITIES’’ should be in the hands of every
person engaged in any branch of the Enginecring
industry, irrespective ofage, experience ortraining.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkablebook givesdetailsof examinations
and courses in every branch of Enginecring,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS

YOUR PET SUBJECT?
ELECTRONIC ENG. RADIO & T.V. ENG.

THIS BOOK TELLS YOU /7

Y HOW to 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.

Y HOW to benefit from our free Advisory
and Appointments Depts.

% HOW you can take advantage of the N
chances you are now missing.

% 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

Basic Practical and Theore- The specialist Flec-
lic Courses for beginners in tronics  Division of
Electronics, Radio T.V.,Etc,  B.J.E.T. )
AM.LE.R.E. City & Guilds NOW offers vou a
Radio Amateurs’ Exam. real laboratory train-
R.T.E.B. Certilicate ing at home with
P.M.G. Cerlificate

Advanced Electronic Eng Advanced  Radio — General
Gen. Electronic Eng.— Ap-

plied EI‘.'“mmm_ P’ractlcal communications —  Sound Practical Radio

Electronics — Radar 1:"”’* 3 Recording -—— Automation — Radio & Television Servicing

Frequency ~ Modulation Practical  Rudio —  Radio Automation cHeEnc N e
Transistors. Amateurs” Examination.

ELECTRICAL ENG.
Advanced Electrical Eng.

G e B Gen. Mech. Eng.—Mainten-

e [ERghell Ep ance En.— Dicsel Lng. . “ENGINEERING ~ OPPORTUNI-
Installations — Dranghtsman- Press Tool Design — Sheet
ship — Hluminating Eng. - Aotal Work o Werding . TIES”” — send for your copy now—
Refrigeration — Elem. Lle Fng. Patern Making —  FREE and without obligation.

Science — Elec. Supply
Mining Elec. Eng.

Radio— Radio & T'V Servicing
— TV Ingineering — Tele-

MECHANICAL ENG.
Advanced Mechanical Eng.

Inspection - Draughtsmanship
— Metallurgy — Production
Eng.

Practical Electronics
Electronics Engineering

practical equipment.
Ask for details.

You are

bound to benefit from reading

NGINEERING OPPORTUNITIES

CIVIL ENG.
Ad i Civil  Eng. AUTOMOBILE ENG.
T ks oy e Post couron now: I |
. General Auto. Fng. — Auto.
TO B.LE.T., D9, ALDERMASTON COURT,

cipal Eng. — Structural Eng.

—Sanitary Eng.— Road Eng.
Hydraulics — Mining

Water Supply — Petrol Tech.

Maintenaiice —  Repair
Auto. Dizsel Maintenance
Auto. Llectrical Equipment—
Garaze Managenien!.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-

lALDERMASTON, BERKSHIRE.

Please send me a« FREE copy of “ENGINEERING

OPPORTUNITIES.”

I am inrerested in (state subject, l

exam., or career)

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU- I '
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.  ® .
Which qualifiation would _increase your earning | power? INAME |
A.lLO.B.,, AMI)Ex, ARICS.,MRS.H, AMILED., AM.IMun.E, CENG,
CITY & GUILDSXGEN CERT. OF EDUCATION, ETC. an- IADDRESS ................................................. '
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY I ...... P l

D9, ALDERMASTON COURT, ALDERMASTON, BERKSHIRE oo

Printed in Bogland by The (‘hapel River Fress
South Africa—Central News Agency Ltd.: Rhodesia, Malawi and Zumbia- -Kingstons
For nne year to any pirt of the world £2 2s. 011,

Published approximately on the i5th of each month hy ICP Magazines Ltd., Fleetway House, Farringdon Street, London. FE.C.4.
Andover, Hants. Sole Agents for Australia and New Zealand —Qordon & Gotch (A/sin) Ltd. :
East Africa—S8tationery and Office Supplies Ltd.  Subscription Rate (including postage) :
cal Electronics is sold subject to the following conditions. namelv, that it shall not, withoul the written consent of the Publigtiers first given, be ient, resold. hired out ar
otherwise disposed of by way of Trade at more than the recammended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise digposed of in a
mutilated condition or in aty unauthorised cover by way of Trade, or affixed to or us part of any publication or advertising, liternry or pictorinl 1aatter whatsoever.




Y5 RADIO IT

R 1MIALITY A TRACK TAPE BErARNER
"JLLI A UUALITY 4 TRALK TAPt RELURLER

To get the best out of your MAGNAVOX DECK. you need 2
MARTIN AECORDAKIT This comprises a secial high
quality 6§ valve amplifier and pre-emplifiec which comes to
ou essembled on 1t's printed Circuit board — In fact every
thing for makmng a superb Tape Rnccrder Vou need no ex
pevence or technical sl to bring ihis

THE INSTRUCTIONS MANUAL MAKES 'BUILDING EASY
AND SUCCESS IS ASSURED.

Kit comprises Deck. Amplifies, Cabinet and spesker, with
microphone, 7 1200 f1 tape, and spare spoal

ASK FDR BROCHURE 6 TODAYS VALUE £60

PRICE 39gns.  p.p. 22/6. NDTHING ELSE TO BUY

SCOOP ! STAAR RECDRD PLAYER

Deck plays 33, 45, 78, RPM. records. 9 volt
operated, with mono cariridge. BRAND NEW
asadlustrated
ARD 1WATT ALJ|P|_
PRICE 59/6. Portable Tramsistor Unitldeal far Intercoms
p.p.3/6 Baby Alarms, Tele phone,
oty Aecord Players or Gunar Practice
Send torlesflet 9 Vot § transistars wth volume control
No.2 output 3 ohm
Taeal or usa with STAAR RECORD DECK
PRICE 45/ p.p. 2/6.

OTHER ITEMS. Suitable 7 x 4 inch

3 ohm speaker 17/6 p.p. 1/8.

Rexine cavered cabinet 12 x @ x 4 12/6 p.p. 2/6
P.P.9 9val battery 3/9. Wnite tor ieatlet No. 2.

GARRARD
RECORD P".'I"(

BUNLD
YOURSELF [

A
QUALITY
RADID

Al the tatest models BRAND NEW aod guaranteed New printed circuit design with full power
TERRIFIC SAVINGS | output. Fully tuneable on both mwAw.
-2025 STERED el bands. 7 Mullard transistors, Fitted 5°
*2025TC DIAMOND. 9TAH.C. y speaker, Room Filling Power. Easy to
3000 STEREO 9TAH.C build with terrific results. All local and
se 7%"“"” continental stations. Complete detailed

instructions.

TOTAL COST £6.19.6. p.p. 4/6.

As« for Lasfier No. 1

TRANSISTORS DIODES RECTIFIERS
WE HAVE THE MOST COMPREHENSIVE
STOCK IN GREAT BRITAIN

NEW 1969 LIST OF 1000 TYPES.

SEND FOR FREE COPY TODAY (LIST 36)
Whether you require one or 1000, devices we
<an fullil yous order from stock !

SL 95

GL 75 GOLDRING

GL75P £46.15.0
ALSO INSTOCK — THORENS — LENCD — BSR
Carriage/insurance 7/6 extra on any mo:
WB4 BASES £3.99.6. PERSPEX covsns £310.0.
*Special offer base and cover availabis for these
models at £4.15.0. Carriage 5/

Complete range of Cartridges/Plinths/Covers
SEND FOR 8 PAGE BROCHURE 16/17 TODAY.

For quantity quatations telephone
(01) 7230401 Ex. 4 or (01} 402 6823

HENELEC 5-5 STEREO AMPLIFIER }

Excellent low priced Ennsh designed Stereo Amplifier for use with
Record Decks, Mike, Tuner:

16 usnsistor mains nnelaled Output 5+ watis tor 8 15 ohm
speakers Black, siver and wood finish, size [
PRICE £13.10.0. p.p. 7/6.
Cainplete Stereo System 55,
Gareard 2025 stereo, 55 Amplitier, Plinth/Caver, Two 10 watt
speakers with tweeters in polished cabinets

Usual price £47.0.0. QUR PRICE £39.10.0. p.p. 20/-.

ILeaflet on requestl

ASK FOR BROCHURE .13

SINCLAIR EQUIPMENT

The SINCLAIR IC-10 is the worlds first 1
monolithic intergrated circuit high fidelity power

amplifier and pre-amplifier. The circuit itself has

an output power of 10 watts, yet with an overall

sizeof 1 x 0.4 x 0.2in.

(€ 10 Integrated Circutt Amplifier  59/6 OTHER TYPES OF

230 /6 INTEGRATED CIRCUITS
RCA CA3014

RCA. CA3018

RCA. CA3020

RCA. CA3036

Swclan (.C.10

GE. PA230"

GE. PA234"

G.E. PA237"

Stereo 60

P25 Power Supply

Q16 Loud Speaker

212 Amphtier

PZ 4 Power unit 99/6

Stereo 25 £9.196

014 Speaker sysiem £2.198
All post paid, delvery from stock

£9.19.6.
£4.19.6.

Mullard TAA263

for others see catalogue.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300 kc/s BANDWIDTH

PRINTED CIRCUIT. HIGH FIDELITY REPRODUCTION

MONO & STEREQ. A popular VHF FM Tuner for guality

and reception of mono and steceo There 1s no doubt about it
VHF FM gives the REAL sound

PARTS TOTAL COST EG 19.6. DECODER £5.19.6.
ASK FOR LEAFLET No (FOR STEREO)

HENRY'S RADID

“Data sheets 3/6 set for these.

Mail Order Dept.. Components, Organ Dept.
303 EDGWARE ROAD, LONDON W.2.
Telephone: 01-723 1008/9

OPEN MON-SAT 9am-6pm THURS 9am-1pm

ENGLAND’'S LEADING
COMPONENT AND

lEGUIPMENT CENTRES

ALL TYPES A
OF ELECTRONIC
COMPONENTS
TEST
EQUIPMENT
KITS

BUILT UNITS

HIGH
FIDELITY

& GENERAL
AUDIO
EQUIPMENT
CATALOGUE

COMPREHENSIVE CLEAR CONCISE CATALOGUES
A Over 300 pages fully detailed and illustrated with more than 6,000 stock items. Every-
thing for amateur and professional use. Complete with 5 vouchers 10/- value, for use with
purchases.

ORDER AS CATALOGUE A PRICE 7/6. p.p. 2/

WHY NDT
SEND
AWAY
TODAY!

B New audio and high fidelity catalogue. 120 pages containing
ideas and equipment for every application. Special low prices for
all leading makes. Plus 12/6 extra discount voucher.

ORDER AS CATALOGUE 8.

PRICE 7/6. p.p. 1/-.1

AUDIO EQUIPMENT

Mono or Sterec Audio equipment developed
from Dinsdale Mk. Il — aach unit or system
will compare favourably with other profes-
sional equipment selling at much higher
prices.

£11.12.6. to. £38.17.6. (all units availabie
separately).

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO SUIT
YOUR NEEDS AND SAVE YOURSELF
POUNDS.

SEND FOR BROCHURES No. 12/14 and 21 TODAY!

55

VISIT OUR NEW HI-FlI CENTRE AY 309 EDGWARE ROAD, for all Isading makes of
AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIPMENT. ALL WITH
DISCOUNTS — IT WILL PAY YOU TO PAY US A VISIT, AUDIQ SYSTEMS £40 - £300 TO SUIT

EVERY POCKET. DEFERRED TERMS AVAILABLE.
SEND FOR ILLUSTRATED BROCHURE 16/17. TWO DEMONSTRATION ROOMS

Electrome Musical Instruments.

ELECTRONIC ORGANS

COMPLETE KITS FOR THE HOME CONSTRUCTOR

STAR FEATURES

TALL TRANSISTOR PRINTED CIRCUIT DESIGNS.
“BRITISH DESIGN "STEF BY STEP DETAILED
INSTRUCTIONS. *5AVES UP TO 50% ON COMMERCIAL
EQUIVALENT “EVERYTHING SUPPLIED DOWN TO THE
LAST ITEM "FULL AFTER-SALES SERVICE & ADVICE
"CREDIT SALE & H.P. TERMS AVAILABLE

Wa ara pleased to offer the chows of FOUR

British designs trom a singla manusl portable s

£99 THE MAYFAIR for light or classical music

10 2 two manusi hve octave deluxe modsl with

DAK CONSOLE trom £285 for the sarious musician

Start building for
as |ittle as £10

MODELS FROM £99  £350

These kits are the result of years of research and
design and offer the besi that is essential 10 good
organ designs, coupled with excellent value are
within the resch af most pockets. No technicat skill
or 15 required 0 th the
aid of the STEP BY STEP ustrated manoals will
produce an instrument that will be a delight to own

and use and will give vears of trouble tree enter
tanment for the whale family.

SEND FOR ILLUSTRATED BROCHURES 9/10/11 TODAY !
When in LONDDN CALL IN SEE, HEAR, PLAY FOR LLUSTRATION of

(L GROSVENOR ELECTRONIC ORGAN
Organ Demonstration Agom 1st F loar
PRACTICAL ELECTRONICS ORGAN QRGAN COMPONENTS

We are able to supply all itemns for this senes, detarls On request Yo%

High Fidelily and Equipment Centre

309 EDGWARE ROAD, LONDON W.2,
Telephone: 01-723 6963




