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PROCUCTS LIMITED
(Regd Trede Mark)

THE RELIABLE
SOLDERING INSTRUMENT!

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD
ADCOLA HOUSE
GAUDEN ROAD

LONDON SW4

01-622 0291/3
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RAPID

ELECTROALU d MaIL orDER

SERVICE

EVERYTHING BRAND NEW AND TO EXACT
SPECIFICATION o NO SURPLUS GOODS

AMPLIFIER KITS

PEAK SOUND P.W. DOUBLE 12

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

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

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

Power supply kit £4.10.0 mono or stereo, net.

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

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

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

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

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

BARGAINS IN BRAND NEW
ELECTRONIC COMPONENTS

Ultra low-noise resistors {under 0-1nV/V) Electrosil TR5:
Metal oxide, 2% tolerance, range 104} to 1MQ. All values in E24
series avaitable. W rating. 1-24 10d. each; 25 99 9d. each; 100
up 8d. each. (Ohmic values may be mixed to obtain quantity price.)
Potentiometers, carbon track, long plastic spindles: Single gang
linear 220¢2 to 2-2M<2 2/6 each; log 4-7K to 2:2MQ 2/6 each.
Dual gang stereo-matched lin or log 10K to 1M 8/6 each.
Stereo balance log/anti-log 10K, 47K, 1M« only, 8/6 each.
All types available with 3A D.P. switch 2/3 extra.

TRANSISTORS, etc.

2N696 2N3704 3/9 | BC107 3/6 | BFYst 43
2N697 /-~ | 2N3705 35 | BC108 3~ | Mc140 6/3
2N706 2N3707 4/- | BC109 3/6 | MJ4so 2/~
2N1302 /- | 2N3794 2/11 | BC125 12/- | MJag1 27/-
2N1303 2N4286 2111 | BC126 12/- | MJagt 31/-
21304 2N4289 2111 | BC148 33 | MPF103 16
s | Na2g 211 | BC149 4/3 | MPF105 716
1 cheapest FET: BC169 2/3 0A47 1/9
2N2926yellow 1,9 IN5163 5=
2N29%6green 23 BC183L 2/- | 0A90 13
2N3053 53 | 40361 12/6 | BC184L 2/3 | 0A9 13
IN3054 15/6 40362 16/9 BD124 16/- 0A202 2/~
2N3055 16/6 AD149 17/6 BF X85 8/3 P346A 5/9
2N3702 36  AD161 14/- | BFX88 79 | TPMD
2N3703 33 | AD162 pr. | BFYS50 4/9 | (= ORP12)  6/-

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

® DISCOUNTS (on ail but net items): 10% for tota/ order value
of £3 or over. 15% for tota/ order value of £10 or over.

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

® CATALOGUE givesfurther details of above products and much
information on semiconductor characteristics etc. 1/6 post free.

ELECTROVALUE]

(Dept. P.E.11)

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




10 WATT MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1C-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 power of 10 watts. It contains 13 transistors
(including two power types), 2 diodes, 1 zenor diode and 18 resistors,
formed simultaneously in the silicon by a series of diffusions. The chip
is encapsulated in a solid plastic package which holds the metal heat
sink and connecting pins. This exciting device is not only more
rugged and reliable than any previous amplifier, it also has consider-
able 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 {C-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of the usual 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 |.Cs are expensive but once
made, the circuits can be produced with complete uniformity and at
very low cost. It also enables us to give a 5 year guarantee on each
IC-10 knowing that every unit will work as perfectly as the original
and do so for a lifetime.

Sirnci=ir-

B SPECIFICATIONS

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

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 feec!-
back is used round both sections and the amplifier is
completely free from crossover distortion at alt supply
voltages, making battery operation eminently satis-
factory.

M APPLICATIONS

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

any additional transistors.

POST FREE

SINCLAIR

with IC.10

manual and

5 year guar-
[ | antee

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0233-52731
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For four years, the Sinclair Z.12 domina
selling unit of its kind this side of the Atlan
is still better. Half the size of the Z.12,
greater gain and a level of distortion 50
using over 60dB of negative feed back
obtained by incorporating a two trans
strapping. 9 silicon epitaxial planar tra
up to 25 watts RMS sine wave (50
amplifier allows it to be operated, from

watts peak). The circuitry of this marvellous
any voltage from 8 to 35 to perfection, At all

THE WORLD'S LOWEST DISTORTION
HIGH FIDELITY AMPLIFIER.

ted the constructor world, being the best
tic. Excellent as it was, the new Sinclair .30
it has more than twice the power, very much
times lower. This incredible figure results from

with a constant current load to the driver stage SPECIFICATIONS
istor circuit in place of the more usual boot- Power output—15 watts R.M.S. sine wave
nsistors are used to provide enormous power ; (30w peak) into 8 ohms using 35 volts supply ;

25 watts R.M.S. sine wave {50w. peak) into
3 ohms using 30 volts supply.

output levels, distortion is only 0.02%. This puts true laboratory standards into the hands Frequency Response—30 to 300,000 Hz +
of every user of a Z.30. Two Z.30s and a new Stereo Sixty will make a stereo assembly 1d8.
of such perfection that it could not be bettered in its class no matter how much you Input sensitivity—250mV into 100K ohms.
spent. But the Z.30 has an enormous variety of applications, particularly where quality, Distortion—0.02% total harmonic distortion at
precision and reliability are essential. It can also be used entirely on its own as an full output into 8 ohms and at all lower output
amplifier for an efficient economy record player. levels.
Signal-to-noise ratio—better than 70dB un-
0-05 — ' weighted.
— Power requirements—from 8 to 35 V.d.c.
Output stage—Class AB.
o3 T Size—34 x 2¢ x 4 ins.
027 Damping factor—better than 500.
0% APPLICATIONS—Hi-fi amplifier; car radio
amplifier; record player amplifier fed directly
10 mw 100mw Twatt 10 watts SO from pick-up; intercom; electronic music and

Ready built and tested,
with Z2.30 Manual, post
free (except air mail)

7

39/6

instruments; P.A.; laboratary work, etc. Full
details for these and many other applications are
given in the manual supplied with the 2.30.

Loudspeaker Impedances—3to 15 ohms,

| u
— | | i — ]| e NEWIAARET e CAmENISE T e
94



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 /C-10's or any other high perform-
ance amplifiers.

Freguency range: Radio & Aux. 20-25,000 Hz * 1dB Pick-up corrected to within

+1dB for R.1.LA.A.equalisation.

Inputs Radio, pick-up (magnetic, ceramic or crystal), Auxiliary.
Overload factor: >20dB per channel on all inputs
al - Distortion 0.03%
Signal to noiseratio: Betterthan 70dB unweighted
Ready built and tested £9 19 6 Controls : press buttons for on-off, P.U, radio and aux. Treble +15dB to
with instructions, post free . . —15dB at 10kHz. Bass +15dB to —15dB at 100Hz. Volume.
Stereo Balance.
Size: 81" x 15" x 4" from front to back, plus knobs.
Finish: Brushed aluminium with black titling, knobs and press buttons.

PZ.5 POWER SUPPLY UNIT

A new heavy duty mains power supply unit designed specially to drive
two Z.30s and a Stereo Sixty. New compact design.
For AC Mains, 200-240V/50Hz. £4.19.6.

USE THIS COUPON FOR 2.30,STEREO 60 AND P.2.5
L ¢ ¢ R ____&o ___§ __§ B o N N ]
To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE
Please send
I NAME I

I ..... . ADDRESS I

For which | enclose cash/cheque

L] ] )
SincCl=ir e
. . S G S S S S S S S S
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SINCLAIR MICROMATIC

the world’s most successful 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
separation much easier than with many larger sets. The
plug-in magnetic earpiece which matches exactly with the
output provides wonderful standards of reproduction.
Everything including the batteries is contained within the
attractively designed case. Whether you build your
Micromatic or buy it ready built and tested, you will find it
as easy to take with you as your wristwatch, and depend-
able under the severest listening conditions.

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS

Specifications

Size:

TR X 15" %" (46 - 33 = 13mm).

Weightincl. batteries:

1 0z. (28-35gm) approx.

Tuning:

Medium wave band with bandspread at higher frequency
end.

Earpiece.

Magnetic type.

Case:

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

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

Plus 11d. P.T. surcharge

59/6

Plus 1/1d. P.T. surcharge
Mallory Mercury Cell RME75 (2 required) each 2/9d.

Ready built, tested and guaran-
teed, with earpiece.

——————————————ﬁ

I To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET ROAD, CAMBRIDGE

Please send
NAME

ADDRESS

I For which | enclose cash[cheque[money
order.
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SINCLAIR RADIONICS LTD.
22 NEWMARKET ROAD
| CAMBRIDGE Tel: 0223 52731



SINCLAIR

0.16

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 a radical and
successful departure from conventional design, the new Q.16
presents an entirely new appearance with its attractive teak sur-
round 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 predecessor. Listen to a pair of Q.16s in stereo and
marvel at the standards of quality and clarity they give.

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

SINCLAIR RADIONICS LIMITED

22 NEWMARKET RD., CAMBRIDGE Tel: 0223 52731

new elegance in a loudspeaker
of outstandingly fine performance

The Q.16 will handle loading up to
14 watts R.M.5. and presents an
8 ohm impedance to the amplifier
output. Frequency response 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.

£8.19.6

— g | — | |
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TMK METERKITS ... 2205
LASKY’S EXCLUSIVE

These two meter kits by TMK offer the unlque opportunity of building a really first-class
precision multimeter at a 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 and 1% tol resistors are used
thi h Both offer pr | standards of accuracy. Supplied complete with full
constructional, circuit and operating instructions.

20,000 O.P.V. Multimeter.
M 0 D E L 2 0 0 Features 24 measurement
ranges with mirror scale.
Large 3 < 2in meter. Full scale accuracy: DCV and current:
+2%, ACV: +3%, reslstance 3+ 3%. Rpecial 0:6V DC range
for tranaistor circuit measurements.
SPECIFICATION .
® DCV: 0-0-6-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0-8-
6-60-600mA. @ Resistance: 0-10K-100K-1M-10M/ohms
(68-580-5-8K-58K at mid-scale). @ Capacitance: 0-002-0-2ut
(AC 6V range). @ Decibels —20 to 463dB. @ Output: 0-05uf
blocking capacitor. 1ses two 1-5V (U.7 type) batteries. Black
bl}‘keliu cabinet—Size 8} <« 3} - 1}in. Complete with test
leAds.
O

NEW EXPERIMENTAL
AND EDUCATIONAL CIRCUIT
SYSTEM

The DENSHI BOARD systent
enables the young experimenter
and electronics hobbyist to produce
a wide range of transistor circuits
of increasing sophlstication—
without soldering or the use of any
tools at all! Basically the system
comprises a slotted circuit board
into which plug-in components and
bridge pleces are set, to produce up
to 30 different circults. The com-

lated in trans-

Post 3/6

P are
parent plastic blocks bearing the

&
R cirewlt Jymbol abd y\ESE ARE JUST A FEW OF THE

complete novice to visually grasp CIRCUITS YOU CAN BUILD IN MINUTES:

LASKY’S PRICE 85/-
MODEL 5025 3 tiincment manes

Uses an entirely new range selection inechanien which permits the use of a really iarge
meter in & more compact cabinet. The range selected is clearly indicated on the actual
meter face. High speed rotary range selection knob; also features polarity reversal
switch, shielded meter movement with overload protection circuit; Special uA ahd mA
measurement ranges. -

SPECIFICATION DCV: 0-0-25-2-5-10-50-250—
1,000V at 25K/OPV. 0-0-125-1-25 15—
125-500V at 50K/OPV. ACY: 0-3-10-50-
250-1,000V at 2:56K/OPV. 0-1-5-5-25-1256-
500V at 5K/OPV. DCuA: 0-25uA at 126mA:
0-50uA at 250mA. DCmA: 0-2:5-25-250mA
at 126mV;  0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 2560mV.
Resistance: 0-10M/ohms. Output: Capacitor
{0-1uF, 400Vw) in series with ACV ranges.
Decibels: —20 to +81-5db. Operates on two
15V batts. Black bakelite cabinet, size
5} < 61 2fin. Complete with test leads.

LASKY'S PRICE A ™
£10.10.0 Poscs;- AND TESYeD Eiat00  Fon T

SP.25 Mk Il

4-speed single
player—less cartridge

Post 5/-

LASKY’S PRICE £11.19.6

AUTOCHANGERS . SINGLE PLAYERS
1025 less cartridge .. .. 26 9 6 AP?75 with AD76K magnetic
1025 with GCM21 mono cart- cartridge .. 21 0 0
ridge (Stereo Compat) .. 26 18 6 AP75 less cartridge .. .. 21810 ©
2025TC with GCM21 mono S8RP22 Mains model less cart-
cartridge (Stereo Compat) 27 19 8 ridge .. .. .. 268 12 10
8L8S with J2006 stereo SRP22 Battery model less
cartridge .. . .. 21119 6 cartridge .. .. .. 8715 8
BLBS less cartridge .. .. 21415 O TRARSCRIPTION DECKS 401 £28 10 0
AT60 Mk. 1I less cartridge .. 813 § 0 . GARRARD BASES:
8L75 less cariridge .. .. 22810 O WB1 £3.6. 11; WB4 Mk. 11 25.8.11;
8LO5 less cartridge .. .. 235 0 0 WBS 25, 8, 11,
A70 Mk, II less cartridge ., 218 19 6 CLEARVIEW PERSPEX COVERS:
B.8.R.UA-47 less cariridge .. £5 9 8 SPC1 £3.5.0 8PC4 Mk. 11 £4. 6. 6.

Postage on all above 5/- extra

Inasky's I Radioliimmited

High-Fidelity Audio Centres
207 EDGWARE ROAD, LONDON, W.2 Tel: 01-723 327 42-45 TOTTENHAM CT. RD, LONDON, W.1

33 TOTTENHAM CT. RD., LONDON, W.1 Tel: 01-636 2605 | Open all day. 9 am

Branches

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 EDGWA

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

ALL MAIL ORDERS AND CORRESPO
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Open all day Saturday, early closing 1 p.m. Thursday

ENCE TO: 3-15 CAVELL STREET, TOWER HAM

the tale of circuitry after VARIOUS RADIO RECEIVERS, AMPLI-
only a few momcnts study. In FIERS, MORSE CODE PRACTICE
addition each DENSHI BOARD DEVICE, CONTINUITY TESTER,
KIT comes complete with an 80 SIGNAL INJECTOR, SIGNAL TRACER,
page manual of circuits and data, WIRELESS MICROPHONE, ETC,, ETC.

DENSHI BOARD KIT SR-1A comprises:

Buse borrd; tuner block; 4 reslators; choke coil; transtorimer; 28A transistor for RF;
2 diodes; 3 capacltors; battery block; morse key; antenna lead; crystal earphone;
varlous bridge and connecting pieces and 80 page manual. This kit permits the building
o} 18 basic circuits.

LASKY’S PRICE £4.19.6

DENSHI KIT SR-2A as SR-1A with these additional parts:
28B transistor for AF; 2 resistors; 1 itor; crystal ; test probes;
lectrode ; additional connecting pleces; 9Vbattery. This kit permits the building of 80 circuits

I LASKY’S PRICE £7.2.6 roxus

EXCLUSIVE FIRST THE IC-403

INTEGRATED CIRCUIT AMPLIFIER
MODULE
AVAILABLE

NOW!!

These tiny modules—size only 25 x 10 x 5 millimetres
represent the most amazing breakthrough in circuit
design since the Introduction of the transistor. The actual circuit—no bigger than a pin-
head--is encapsulated in 8olid plastic fused with the heatsink and connecting pins to make
an almost indestructlble unit. The IC-403 is an integrated power and pre-amplifier requiring
only the addition of tone and volume controls, power source and speaker to form a com-
plete audio amplifier of 3W output. Originally developed for computer and space projects—
there are many applicatlons for these unlque devices, wherever high efficiency and ultra
t size is ired, l.e. mi e P.A. and audio amplifiers, intercoms, electronic
organa, tape recorders, etc., etc.
BPECIFICATION (ratings at 20°C): Output power typically 3W from 250mV input.
Frequency response 20 Hz to 80KHz+ 3dB. Power amp. distortion 0-3% (at 1W, 400Hz).
Pre-amp. gain 24dB. Power amp. gain 26dB. Max operating voltage 21V. Min. operating
load 7-5. Noise level —75dB. Pre-amp. input imp. 2m/ohme. Pre-amp and power amp.
D.C. input current 50N.A.

THE 1C-4031S AVAILABLE FROM STOCK EXCLUSIVELY FROM LASKY’S
~COMP.WITH INS.DATAAND SUGGESTED CIRCUIT APPLICATIONS

Post 3/6

LASKY’S PRICE &9/6 Post i/6. 2for95/- Post free

Also available SINCLAIR 1C10 59/6 Post free.

GET YOUR LASKY'S AUDIO-TRONICS PICTORIAL |

16 colour pages in large 16 X 11in. format packed with 1,000's of items from our

vast stocks. HI-Fi, Radio, El ics, Test i t, C ts, etc., etc. '
-l

Send 1/- for post only and inclugion on our regular mailing list. (5/- overseas)
— s S S I S ——— SR S Em—m SR mmm = e

EST,
S

Tel.: 01-580 2573
6 p.m. Monday to Saturday

ROAD, LONDON, W.2 Tel.: 01-723 9789

."Eun‘x.
Tel.: 01-790 4821

S, LONDON, E.1



SCOOP!

THE WORLD’S SMALLEST

6 TRANSISTOR TWO WAVE-
BAND RADIO RECEIVER
FROM RUSSIA

THE
ASTRAD
ORION

Made to the highest Russiun
space-age standard—this re-
markable micro-size set measures
only 11} 1% % 5%in. yet it
contalns 6 transistors and other
components combined in a photo
etched circait, only # ¢ iin.:
taning capacitor, ferrite rol
aerlal, battery, wave band selec-
tion switch, ete. Output to a high
impedance crystal earpiece, giving ample volume (automatically adjusted) and clear
tone. Brief tech. spec.: Waveband coverage—Medlum wave 523 to 160 kcfs, Long
wave 150 kc/s to 408 ke/e. Hensitivity: 35MV max. Selectivity—10d1B (at 30 kefs de-
tuning). Power consumption 4mA max. Power source: 1 < 1:4V Mercury hattery
( Mallory type RM626 or equivalent).

The Orion is supplied fully built and tested complete with battery,! eft and right
fitting earphone supports and attractive black and ivory plastic presentation/earrying
case (matching the Orion). Never mies your favourite music, sport, news—the Orioun
is an idesl gift for all, providing a constant source of enjoyment without disturdbing
others.

LASKY’S SCOOP Post /6
PRICE 3 9 / 6 A batie

battery 8/8
SNOTR: The battery we supply with the Orion is a rechargeable type. Charger units are
available enabling you to recharge the battery Irom AC Mains 220/240V supply.
Price 19/8—post free with radio—otherwise 2/-.

NE FOSTER

¢ Criterion” Mk Il

2 SPEAKER TWO WAY BOOKSHELF
SPEAKER SYSTEM

Another high quality sub-miniature bookshelf
system from Foster. The “'Criterion™ Mk Il
is a sealed infinite baffle type enclosure using
S}in bass/mid-range woofer with rolled cloth
edge and a 24in HF cone type tweeter. The
compact cabinet is constructed of }in Jami-
nate with handsome oiled walnut veneer
finish and black woven acoustic gauze front
panel with satin chrome edge insert. SPEC:
Frequency range 90-20,000Hz. Power
handling 10 watts. Impedance 8 ohms. HF
crossover. Screw tag connections at rear,
Size 12§ < 74 © 6}in. The performance of the
“Criterion’ is superior to many larger and
more expensive units and at Lasky’s exclusive
price offers absolutely unbeatable value.

Lasky's Price £9-10 or 2 for £17-10
Post: 1 7/6, 2 10/-

XCELITE

Precision made hand tools
for the professional

5_3 Y
74CG PLIERS 695CG

69CG Radio - TV Pliers 72CG Chain Nose Pliers

70CG Flat Nose Pliers 73CG Tip Cutting Pliers

71CG Round Nose Pliers 74CG Diagonal Close Cutting Pliers
A r:omplete range of miniature lightweight pliers especially
designed for holding, bending, shaping and cutting of fine
wires in electronic, Radio/TV, electrical and jewellery work.

Precision_made for the expert with miniatures in
mind. Cushion grip handle, coil spring openers.

straight nose curved nose

SEIZERS

32H 5” Straight Nose Junior 5” Seizer 42H & Straight Nose Seizer
35H 5" Curved Nose Junior 57 Seizer 43H 6" Curved Nose Seizer

Box joint construction, two position snap on lock. Precision
machined from perfectly tempered steel.

Holds like surgical clamp and acts as heat sink.

Straight or curved nose, in 5” and 6" sizes.

Distributed by
Special Products Distributors Limited
81 Piccadilly, London, W.I

Tel. 01-629 9556 Cables: SPECIPROD, London, W.I
Full details an request Made in US.A.

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

TTC MODEL C-1000

A really tiny 1,000 O.P.V. pocket multi-tester
with "big'" meter performance. Precision 2
jewel meter movement. Hand calibrated to
+3%, accuracy on full scale of DC ranges, 4%
on AC ranges. 2%in square meter. SPEC!-
FICATIONS AC/V ranges: 0-10, 50, 250,
100V at IK/O.P.V. DC currents: 0-1-100mA.
Resistance: 0-150K/ohms (3,000 ohms centre
scale). Decibels: —10 to +22dB. Operated
on one penlight cell. Two colour buff/green
case—size only 3% x 2¢ x fin. Click stop
range selection switch. Ohms zero adjust-
ment. Complete with test leads, battery and
instructions with circuit data.

LASKY'’S PRICE 39/6 Post2/6

: SOLDER required.
SAVBIT ALLOY THIN GAUGE
ALSO REDUCES SOLDER,

COPPER BIT WEAR. | ESSENTIAL FOR
Ecomically packed for soldering small components
general electrical | and thin wires. High tin

and electronic content, low
soldering. 90 ft. melting point,

18 gauge on 60/40 alloy, 202 ft.
plastic reel. 22 gauge on
Recommended plastic reel.
retail price 15/- Recommended

retail price 15/-

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

g adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 8/6

4

REF. ALLOY SWG
4A 6040 18 2/6*
G- savbit 18 2/6*

15 60/40 22 3/-*
*Recommended Price

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

799



AINLINE

ELECTRONICS LIMITED

Service with the personal touch

Mainline Electronics is a new Service for users of
electronic equipment and components in the field
of experimental work.

Backed by one of Europe’s leading Distributors
and enjoying the support of the Industry, Mainline
Electronics specialises in quality components from
leading manufacturers. These products are char-
acterised by excellent materials and workman-
ship, proved reliability and known performance.
Service is the watchword of Mainline Electronics’
activities. The company not only supplies the right
components at the right price but, also supplles
the necessary data through the data service pub-
lished in the component guide.

Your Complete
Professional Guide to

Components
and Prices

Send today for Europe’s finest, most
g up-to-date and most comprehensive

- - Price List of Semi-conductors and
.associated components, with details
of manufacturers full application

data.

= Get this invaluable
reference now —to
RCA —IR—SGS —
Emihus ‘— Semitron
— CCL — Plessey —
Morganite — Litesold
to name but a few.

—_——e
10 Watts of Audio

Mainline introduce a trio of ampli-
fiers the Mainline ‘12’, Mainline
‘25°, Mainline ‘70"
The design of these audio ampli-
fiers was the resuit of SGS and
RCA combining their tremendous
resources to produce these quasi
circuits.
Each Kit complete with circuit
diagram contains all semiconduc-
tors — resistors — capacitors and
printed circuit board.
Mainline 12A—£7.0.0.
Prices: Mainline 25A—£8.5.0.
Mainline 70A—£10.10.0.

— V.
b Morgan @277
HVAC —o=

[EvewrcH VR

Mainline Electronics Limited,
Thames Avenue, WINDSOR, Berkshire.
800 (A member of the ECS Group of Companies)

PHOTOCELL LIGHTING
CONTROL UNIT ...

INDOOR OR OUTDOOR LIGHTING. AUTO-
MATICALLY SWITCHES LIGHTS * ON* AT NIGHT-
FALL, * OFF" AT DAYBREAK. OBVIATES RESETTING
OF TIME SWITCHES DUE TO POWER FAILURES OR
CESSATION OF SUPPLY.

YARD/GARAGE LIGHT. HOUSE BURGLARY DETERRENT. SHOP
WINDOW DISPLAY. ADVERT SIGNS. STREET/OFFICE/FACTORY
LIGHTING, CHILD'S NIGHT LIGHT. 10! USES. SIMPLE BRACKET
FITTING. WIRED IN S MINS. RUGGED/WATERPROOF. CDS CELL
WITH ' THERMAL* RELAY FOR MAXIMUM EFFICIENCY. THOUSANDS
OF DELIGHTED USERS. 12 MONTH GUARANTEE. 240V. 3 AMP 59/6.
6 AMP 69/6. POST FREE, OVERSEAS 20/-.

ANDREW STEPHENS (1947) €O. SECURITY EQUIPMENT
6] DICKSON ROAD, BLACKPOOL I. TEL. 0253-23755

VALVES WY5a6! S

SETS 1R5, 185, 1T4, 3%4, 3V4, DAF91, DF9), DK91, DL82, DLO4. I

Her of 4 for 18/6. DAF96, DF96, DK96, DI9G. 4 for 26/6

0Z4  4/6|12AX7 4/9)DK91 59 EH90 63 PCL8S 9/~ UBC41 8/6
1A7GT 7/6 | 12K8GT 7/~ | DK92 9/8 | EL33 89 | PCLAX 7/8 | UBF80 5/9
1HSGT 7/8 [ 19BG6G17/6 | DK 7/~ | EL34 9/ | PCLS5 9/ | UBFay /9
INGGT 7/9 [20F2 18/8 | DL36 5/~ | EL4) 10/8 | PULSG 88 | UCO2  §/—
IRS  5/0[20P3 11/9 | DLS2 59 |EL84 4/9 | PENA4 12/6 | CCC84 7)9
185  4/820P4  18/8 | DLO4 6/~ | EL90 46 | PFL20012/8 | ('CC85 6/9
ITS  2/9|25L6GT 5/~ | DLt 7/- ELs0o m/s PL36 /9 | UCF80 88
384 5/0 [25U4GT11/6 | DY8s  5/9 PL&1 73 | UCH42 11/6
3v4 8- |30C1 &6 |DVsT 58 Ml 7/3 PL82  6/6 | UCHS1 6/8
5U4G  4/6|30C16 13/~ | EABUS0 6/6 | EN84  8/8 | pras  g;g | UCL82 7/~
SY3GT §/0(30C17 16/- | EAF42 8/9|EMST 7/ | niu;  grg | UCLSS 11/8
524G 7/ (30C18 11/6 | EBO1 %/ | EYG!  7/8 | pyge 13- | UF41 10/6
8/30L2 1%/~ | 30F5 16/~ | EBC33 8 | EYSG  8/8 | pygoy 137 |UF80  7/-
SALS  £/8 | 30KLI 13/9 | EBC41 9/9 |EZ40  7/8 | proog ggig | UFS 819
6AM6  £/9| 30FL1214/6 | EBFB0 /0 EZ$1  7/6 | praos 14/g | UFSY /0
6AQs  4/6| 30FLI4 12 | EBF&y 6/8|Fz8u 4/ | [w0% 0| T

8ATS 4/ |30L1 ~ &/¢|ECc81 3/9 | Ezsi 48 | PMBL U0 ULes g0
6AUS  4/6 | 30L1o 14/- | ECCS2 4/8)Gzs2 8/ | b0 m/r UL84 7/~
GBAG  4/6 | 30L17 185/6 | ECCBY 7/~ |Gzss 99 | BYS2 100 ey 7
GBES  4/9 | 30P4 1%/~ |ECCs5 B8 | K7el g9 |P¥S3 1000 oya g3
BJG  g/8(30P12 13/9 | ECCOL 8/ | KT66 16/ | D¥8] 5/a UY86 B9
6BW6 18/- | 30P19 1g/- | ECCB041%/- | ME140018/- | EXE2 B8 | vpeB 10/
6F13  8/6 | 30PL1 13/9 | RCF80 6/6| X78  17/8 ;\'sb e/c Wity 7~
6F14 8/~ | 30PL13 16/6 | ECF82 5/9 | PABCS0 7/~ | BY /91 zr g
6F23  14/8 | 30PL14 16/6 | ECH35 6/~ | PC86 10/3

6F25 13/~ | 36LGGT 8/8 | ECH42 10/6
6J6 3/~ |36W4 4/8 | ECH81 53
6K7G 2/ | 95Z4GT 5/- | ECHRY 7/
6K8G  2/8 | 6063 12/8 | ECL80 6/9
6L18  8/- | AC/VP210j- | ECLS2 /8
6V6G  8/8|AZ31  9/8 | ECL8S 8/6
B729 12/ | ECL86 8/-
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10F1  14/- | DAF91 4/3| EF5  §/3 | PCF20018/6 | U251 14/8 ' oc72  2/8
10P18  7/- | DAF96 6/6 | EV8G  6/3 | PCF80013/6 | U301 1%/6 | oc7s /6
10P13 15/6 | DF33  7/9 | EF8%  5/3 | PCrgo1 6/ | U329 14/8 | 0c81  2/3
12AHB 33/- | DF9)  2/9 | EF9!  2/9 | PCF802 9/~ | 1801 18/8 | 0C81p /3
12AT7 8/9 | DFSG  6/6 | EF94  4/8 | PCF80511/6 | UABCB0 8/6 | 0C82 2/3
12AG6 4/9 ) DH77 4/- | EF183 6/- PCFsosm/- UAF42 9/8 | 0C82D 2/
12AU7 4/9 [DK32 7/6 | EF184 5/6|PCL82 7/- |UB41  6/6 (OC170 276

READERS RADIO (P.E.)

88 TORQUAV GARDENS, REDBRIDGE, ILFORD,
SEX. Tel. 01-550 7441

Poltage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra. Auny Parcel Insured against Damage in "Transit 6d. extra.

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
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Z/

DAYS

The ‘PICTURE BOOK’ way of learning
BASIC ELECTRICITY
| BASIC ELECTRONICS

You'll find it casy to learn with this outstandingly successful PICTORIAL METHOD

the essential facts are explained in the simplest language, oncata time, and cachisillustra-

ted by an accurate, cartoon-type drawing. The books are based on the latest research into

simplificd learning techniques. This has proved that the PICTORIAL APPROACH

to learning is the quickest and soundest way of gaining mastery over these subjects,
T

O TRY IT. IS TO PROVE IT

. BELOW ARE EXTRACTS FROM THE MANY LETTERS RECEIVED

What readers say...

“CLEARER UNDERSTANDING”

“For the past ten years I have spent a small fortune in technical books but
seemed to get nowhere owing to the lack of mathematicat knowledge. Now
I arn pleased to say, after only seven days’ study, I have a clearer under-
standing in this field than ever before.” ¥.C., Watford.

«] HAVE LEARNT MORE”

] am more than pleased with these publications and I have learnt more in
Part 1 than I have learnt in any other books.”” S.S., Dagenham.

“DELIGHTED WITH THE BOOKS”

“] am highly delighted with the books: I didn’t know a complicated
subject could be so easily presented.” ¥.K., Earlsfield.

“SOUND KNOWLEDGE”

“I am pleased to say how understandable your books are. I have now
quite a sound knowledge of Electronics.” P.S., Southgate.

“INVALUABLE FOR MY TRAINING”

I know your Manuals will prove invaluable for my training and I
careeer as a technician.” ¥.L., South Shields. T

“LIKE READING A GRIPPING NOVEL”

I should imagine that you get endless praise about these works.
What a change from the heavy going snob books which abound
today. It is more like reading a gripping novel and indeed I find l

it almost impossible to put the work down.”” B.M., Highfield.

“MUST HAVE BOTH”
“Basic Electronics to me is a real gem but I feel I must have

Basic Electricity to really do both sets justice.”” R.S.,Ilfracombe.

“EXCELLENT VALUE”
“The books are excellent value for the purchase price.”
FW.P., Malvern.

“BADLY NEEDED STEP FORWARD”

“EVERYTHING MADE SO SIMPLE”

“I have looked at each book and must confess they are very good,
everything is made so simple, which makes reading a pleasure”

R.H.H.G., Blandford.
“APTLY ILLUSTRATED”

“I find the information contained very aptly illustrated and composed.’”
D.G., Twickenham,

“EASY TO UNDERSTAND, EASY TO READ”

“1 wot._\ld like you to know once again that I have read parts of each volume
and think they arc excellent reading material. Easy to understand, easy to
read and the subjects are not flooded with reams of unnecessary
calculations which most electrical books delight in.”” P.B., New Malden.

The sgr.ies will be of exceptional value in training mechanics and
technicians in Electricity and Electronics.

o 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/-.
fortnightly payments of 20- each.
Pn’;e or Down Payment of 20/- followed by 4 fortnightly payments of 20/-
each.
customers cash with order, prices as above.

Cash Price or Down Payment of 20/- followed by 3
BASIC ELECTRONICS 90/-. Cash

This offer applies to UNITED KINGDOM ONLY. Overseas

Tick Set required (Only one set allowed on free trial)
BASIC ELECTRICITY [ |

BASIC ELECTRONICS [ |

Prices include Postage and Packing.

“I would like to thank you for making thi lendid i f Signature e veauired iy md‘ )
. u for making this splendid series o g Y r ian

books available to the public. Full credit must go to the authors (If under 21 signature required of parent or guar

and publishers of such a vast and badly needed step forward in NAME . ot e o L Aot

technical publications.” R.W.L., Havani.

DON'T MISS THIS OFFER!

POST
NOW!

BLOCK LETTERS

FULL POSTAL
ADDRESS.



Complete stereo
system — 28 gns.

The new Duo general-purpose 2-way speaker system is beauti-
fully tinished 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 incarporates Goodmans high flux 6" x 4" speaker
and 2} " tweeter. Teak finish 12" <63 x53". 4 guineas each. 7/6d.p. & p.
Type 2 as type 1, Size 17372103 “=61". Incorporating Elac 101" ~
10,000 lines and 21" tweeter, 3 ohms impedance 5} guineas pi
7/6d.p. & p.

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

Cover and Teak finish Plinth £4.15.0d. 7/6d.p, 8 p

NS.
% Integrated Transistor Stereo Amplifier 9G

plus 7/6d.p. & p

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

SPECIFICATION:

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

INPUT SENSITIVITY: Suitable for medium or high oufput crystal
cartridges and tuners. Cross-talk better than 30d8 at 1Kc/s

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

TONE CONTROL: Treble Iift and cut. Separate on off switch. A preset
batance control.

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

e r Teak finished case

8. GNS.

PlusP. & P. 7/6

INTEGRATED HIGH
FIDELITY TRANSISTOR
STEREO AMPLIFER

13} GNS.

PlusP. & P. 7/6
SPECIFICATION: Output: 10 watts per channe! into 3 to
SPECIFICATIO N: |4 ohms speakers (20 watts monoral). Input: 6-position rotary seiector 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 |-8M ‘ohm. Frequency Response: 40Hz-20KHz
i.p.s.) Mag. P.U.: 2 mV.Cer.P.U.: B0mV. Tuner: 100mV. | +2dB. Tone Contrals: Separate bass and treble controls. Treble I3dB lift and
Aux. 100mV. Tape/Rec. Output, Equalisation for each | cut [ac I5KHz). Boss: 15dB lifc and 25dB cut [at 60Hz). Volume Cantrols:

input is correct to within +2dB (R.LA A.) from 20Hz to 20KH . | Separace for each channel. A.C. Mains Input: 200-240V, 50-60Hz. Size: 124 > 6in
Tone Contral Range: Bass: |3dB at 60Hz. Treble: -+ 14dB at I5KHz. Totaf Dis- 23in teak-finished case. Built and tested. P. & P. 7/6
tortion: (for 10 wate 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 I24in long. 4}in deep, 23in high. Built and tested. equalised for magnetic pick ups. Suitable for cartridges with minimum outputs

of 4mV/em/sec. at lke. Input Impedance 47k. 15 gns. plus 7/6 P. & P

THE RELIANT Mk. Il SPECIAL OFFER
SOLID STATE

8TA
Complete stereo systems comprising BALFOUR4speed auto player with
GENERAL PURPOSE AMPLIFIER stereo head, 2 DU& speaker systems size [2 ¥ 63 x 53in. Plinth (less cover)

6L GNS Plus P. & P. 7/6 and the DUETTO stereo amplifier. All above items
In teak finished case 19 GNS. riusr & 20-

SPECIFICATION: Output: 10
watts into a 3 ohms speaker.

Inputs: {I) for mike (10mV). !nput (2) for B.S.R. TD2 TAPE DECK
gram. radic {250mV) individual bass and treble control. . . .
Tronsistors: 4 silicon and three germanium.  Mains input: 220/250 This tape deck takes S5}in spools complete with two-track heads. Size
volts. Size: 104 43 25in.  Mike to su:; (crystal) : I2/6Pp|us 1/6 P. & P. 133 in long by B}in wide.
8 Sin speaker 14/6 plus 3/— P. & P. Mk. | 54 gns. plus 7/6 P, & P. Less teak H
finished case. Price £8.19.6 riu:p.ar. 76

THE ELEGANT SEVEN THE DORSET
Mk. HI (350mW Output) (600mW Output)

7-transistor fully tunable M.W.-L. W. Superhet | 7 transistor fully tunable M. W.-L.W. superhet
portable. Set of parts. Complete with all | portaset—with baby alarm facility. Set of parts.
components, inctuding ready etched and drilled | The latest modulated and pre-alignment tech-
printed circuit board—back printed for fool- | niques makes this simple to build. Sizes:
proof construction. MAINS POWER PACK | 12 8 3in.

KIT: 9/6 extra. MAINS POWER PACK KIT: 9/6 extra.
Price £4.9.6 riusr.ae 7. Price £5.5.0 rusr. ar 76

Circuit 2/6. Free with parts. Circuit 2/6. Free with parts.

QUALITY MAINS TRANSFORMER

Input 250V OUTPUT (All RMS values) 4 windings of |1:5V connected in series
total 46V at 45 amps (conservatively rated). The following combinations may be
used. 1.23—-0-—-23V; 2. 46V. Both of these above voltages are commonly used in
medium to high powered transistor amplifiers, power supplies, etc.

Price 35/' Plus P. & P, 7/6

Also see opposite page




EXTRACTOR FAN

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

Price 27/6 rius76p. ar.

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

Specifications: Power Output (into 3 ohms speaker) 10 /=
watts.  Sensitivity (for rated output): ImV into 3K ohms (0-33 a;
microamp). Total Distortion at |KHz. at § watts 0:35%, at
rated output 1-5%,. Frequency Response: Minus 3dB points
20Hz and 40KHz. Speaker: 3-4 ohms (3-15 ohms may be
used), Supply voltoge: 24V d.c. at 880mA (6-24V may be
used).

Price 69/6 riusasr. sr.

Control assembly: including resistors
and capacitors.

I. Volume: PRICE 5/-.
2. Treble: PRICE 5/-.

3. Comprehensive bass
PRICE 10/-.

The above 3 items can be purchased for
use with the X10I.

and treble: Power Supplies for the X101

P10l M (for mono) 35/~ plus
4/6 P. & P.
P10t S (for sterec) 42/6 plus 4/6 P. & P.

RECORD PLAYER SNIP A

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 adjust-
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 play.
Only £5. | 9.6 Post and insurance 7/6 extra.

CAR TRANSISTOR IGNITION SYSTEM

(by famous manufacturer)
For 6V or 12V positive earth systems. Comprisig\g: special high voltage working

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

Price £4. I 9.6 (Post and Packing 5/- extra)

MOTEK

3 Speed 2 track Tape Deck complete with
heads, takes 7in spool. Incorporating 3 motors.
A.C. mains, 240V,

Listed at £21.0.0

Our Price £9.19.6

Plus 10/-P. & P.

CYLDON 2 TRANSISTOR U.H.F. TUNER

Brand new. Complete with circuit diagram.

Price £2.10.0 riusi/.p.ap.

= 3 An extremely reliable general purpose
4 aa-ad valve ampiifier. Its rugged construction
e yet spage age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with2
inputs per channel, enables the use of §
separace instruments at the same time.
The volume controls for each channel
are located directly above the corres-
ponding input sockets, SENSITIVIT-
1ES AND INPUT IMPEDANCES.
Channels | & 2 4mV at 470K. These 2
channels (4 inputs) are suitable for
microphone or guitars. Channels 3 &
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 +12dB at 60 Hz/s. Bass Cut — |3dB at 60 Hz/s. Treble Boost
+11dB at |5 KHz/s. Treble Cut — (2dB at I5KHz/s. With bass and trebie
cantrols central —3dB points are 30Hz/s and 20 KHz/{s. POWER OUTPUT. For
speech and music 50 watts rms. (00 watts Peak. For sustained music 45 watts rms.
90 watts peak. For sinc wave 38-5 watts rms. Nearly 80 watts peak. Total distortion
at rated output 3-2%, at IKHz/s. Total distortion at 20 watts 0-15% at | KHz/s.
Qutput to match into 8 or !5 chms speaker system. NEGATIVE FEED BACK
20dB at |KHz/s. SIGNAL TO NOISE RATIO 60dB. MAINS VOLTAGES.
Adjustable from 200-250V. A.C. 50-60Hz/s. A protective fuse is located at the
rear of unit. Qutput impedance 3, 8 and 15 ohms.

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

Price 27 gns.

Plus 20/- P. & P.

PYE CAR-RADIO
PUSH BUTTON TUNING HEART

This PRESTOLOCK S station Push-Button
Tuner Heart with Manual Over-ride is an ideal [B
basis for a quality AM car radio. Size (33 4

2in. 25/ Plusyp ap.

Size 3§ x 24 tfin. Meter size 2} I§in. Sensitivity 1000
O.P.V. on both A.C. and D.C. volts. 0-15, 0-150, 0-1000
D.C. current 0-1S0mA. Resistance 0-100k 1. Complete
with test prods. battery and full instructions.

Price 42/6 riusser. ap

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

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 network. Peak handling power 10
watts. tmpedance 15 ohms. Flux density 11,000 gauss. Resonance 40-60 c/s.
Frequency range 50c/s to 20ke/s. Size 135 x 8% 4% inches. By famous manu-

facturer. R
List Price £7, Our Pr'ce 74/6 Plus 5/- P. & P.

gin;‘il;r speaker to the above without tweeters in 3 and 15 ohms 44/6 plus 5/—

GARRARD TAPE MOTORS

Fast forward and fast re-wind motors, as used

2%in.

by famous manufacturer. Size 3 ~ 24
Spindle fyin. A.C. Mains 250V.

39/6 per pair rius7sr ae.

LIVINGSTONE LAB

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

almost indestructible. Size 27 8NS. Plus20/-P. &P.
(Power supply) 16 x9} x 61in. (Amplifier) 14} 9
output |V,

4in; sensitivity for rated

ADVANCE CONSTANT
YOLTAGE TRANSFORMER

Output 7:5V at | amp and 30V ac |00MA, Mains
input 125V (2 can be used in series for 250V).

Price 22/6 riu.76p. ap.

TERMS C.W.O.
All enquiries
.A.E.

40W FLUORESCENT LIGHT KIT

Incorporating GEC Choke size 84 [F3
2 bi-pin holders.
starter and starter-holder. P. & P. §/6.

L§in,

Similar to above: 80W. Fluorescent Light Kit in-
corporating GEC choke size |1} 13 1}in.
2 bi-pin holders, start and starcer holder. |7/6

P. & P.6/6.

Goods not despatched outside U.K.

RADIO & TV COMPONENTS (ACTON) LTD.

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

803
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diamond TRIO Stereo Moving Magnet Cartridge
manu- Model AD76K. Diamond Stereo LP Stylus.
3. Acos Frequency response 20-20,000c/s output.

k4 npatible TmV tracking pressure 2 grammes -

» cturers’ 0-5 grm. Fully guaranteed. Price 85/- p/p

E free.

"

- OFF GARRARD UNITS

3 Ht.30/- | . Our

< ;: g?’/" Retail Price
5" /- £ s d £ s d

SP25 Mk. 1l 151111 11 9 6
AP75 2316 7 1719 6
E SL65 18 8 4 14 9 6
*
(ERS 3500 16 010 11 9 6

*Denotes including Sonotone 9TA-

er to Stereo/Diamond Cartridge. Elegantly styled
—.—v, necavy duty cast plinth and cover to suit the above units.

pedance 15 ohms—flux, 11,000 gauss.

vnassis, twin cone construction, smooth From 5 gns. Please add 10/- p/p each on
extended range, with very low level of | all above items.
distortion.—Response 35-17,500Hz.—im-

SPEAKER ENCLOSURES

WALDON
PRICE 97/6 each plus 6/6 P. & P. Designed to accept the full range of

3 or 15 ohm, 10W, 40-13,000Hz

79/6.
SET 250: 5in heavy duty bass plus

80-20,000Hz. 65/-

Add 5/6 p/p for each speaker set.

E.M.I. loudspeakers. Beautifully styled in

E.M.I. HI-FI SPEAKERS | tea.

SET 450: 13 - 8 with two built-in tweeters Prices f 89/6 h.
and cross-over unit. Our Price 69/6. rices Trom gac

cross-over unit. 8 ohm, 10W, 65-20,000Hz. Guitar group 25. 12in round, heavy duty

cone, with solid aluminium chassis,
3in 15 ohms imp. 12,000 gauss. Response

tweeter and cross-over unit. 8 ohm, 6W, | 30-10,000c/s. OUR SPECIAL PRICE,

£ 5 9 6 plus 6/6 P. & P.

SET 850: 6iin bass plys 31in tweeter and | 29 YWATT GROUP SPEAKERS |

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 0
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

The greatest budget system available
today—can't be beaten—price or quality
anywhere—look at these great features—
then compare:

Teleton F2000 Mk. Il. Tuner

amp. Latest version with all

the new features. Tuning indi-
cator—fused circuit protection,

AM-FM fitted multiplex, A.F.C.

at the remarkably low price of Carrg.
Allitems may be purchased separately.

Exclusively offered by WALDON 63 gns +25/-

WALDON ELECTRONICS,

707 Blackburn Road, Bolton, Lancs. Bolton 54280

PLEASE ENCLOSE 1/0 IN STAMPS WITH ENQUIRIES

DIMMASWITCH

EUa1

o b e B

o

e o

U 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 is in bright chrome. An ON/OFF
switch is mcorporated to control up to
500 watts at mains " voltages from
200-250 volts, 50 MHz.

These are normally sold at £4 19s. 6d.—
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

Buy with confidence and get results.
Refund if not delighted.

RHYTHM GENERATOR. 29 silicon tran-
sistors and 119 diodes. Finger Yip selection of
seven instruments in nine basic rhythms in any
sequence. Self contained in an attractive case
14X 13 x 74in. Retails at over £74. Qur price
only £66.9.6. + 10/6 P. & P. & Ins. S.AE. for
illustrated leaflet.

REVERBERATION AMPLIFIER. Self
contained transistorised battery operated. An
entirely different approach to sound repro-
duction. Normally sound reproduction from a
single course has a flat one dimensional effect.
With this, proper sound delay through re-
verberation, 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 your amplifier. Supphed in a
beautiful walnut cabinet 7} x 3 x4}in. £10.4.0.
P. & ins.

POWER CONTROLLER Power at your
finger ti Not just half wave control but full
wave. 8ne variable control gives zero to fyll
power. Uses latest |5amp 3kw triac and special
triggering deyice. Complete with box, power
socket, etc. ideal for flood lights, fires motors,
etca.l In kit form £6.9.6., ready built £9.4.6. + 5/6
P. & P.

VOX SWITCH KIT. This sound operated

switch is ideal for mobile T.X. work tape

recorder switching, etc., etc., you speak it

switches. High & med. imp. inputs. A.F. take

off point. Drives your |2 volt relay. 42/6,
. 2/6.

METRONOME KIT, Variable beat, listen
whilst you play and keep in the groove. Easy to
build, pockel size with personal mini earphone.
5 P. 2/6.

MORSE OSCILLATOR KiT. P C. board,
transistors, high stab. components battery
carrier, ear piece. Adj. tone. Just attach your
key. Drives phones or speaker. 15/6. P. & P.
2/-.

Free lists with every order. For lists only send
1/~ P.O. (deductable from first order).

AUDIO EFFEGTS

5 SHAW LANE, HALIFAX

CRESCENT RADIO LTD.

(electronic component specialists)
For all regular components try
40 Mayes Road, Wood Green, N.22
For surplus components ond equipment try
I) Mayes Road, Wood Green, N.22

BARGAIN COMPUTER BOARDS

Assorted Components mounted on boards all
with long tags. Ideal for breaking down and

experimenting with, Take advantage of
bulk purchase

| Board .. .. .. 2/- each
20 Boards Ao .. .. 20/

PRINTED CIRCUIT BOARD
8 - 6 inch One Sided Board .. 2/- each

MODEL MOTORS
Small Motors for ;r;f Model Maker, etc.

volt 9,000 R 4]6 each
3 volt 4, 900 RPM oo oo 2/1t each
COMPONENT BARGAINS
24" 80 0 Loudspeaker .. 5/6 each
250v. Primary—6-3v T
Secondary Transformer . 7/6 each
Transistor Pots 5Kn D.P.
Switch ., 2/6 each
Transistor Tumng Capa:nors
(Airspaced) o . 5/— each
4BA Screw Terminals ao 6d each
Transistor Earpieces .. ba 1/6 each
Mains Neon Indicators . . 2/- each
3 Section Tank Aerjal I2ft long &8/— each
D.P. Rotary Mains Switch 2/9 each
68,000 PF. Mullard Clp::llors 6d each,

4/- per doz
OCI9/AD|49 Power Transistor 5/- each

CONTINENTAL CONVERSION KIT

Three mains adaptors will convert any continen-
tal socket into 5 amp. 2 pin English. Presented
in a handy box, Few left only at 7/6 each.

With our new premises in Mayes Road we can
now offer an even wider selection of com-
ponents for the home constructor and
enthusiast.

POSTAGE WITH ORDER PLEASE; P.S,
Qur new catalogue is now available at 1/6 per
copy -

804



LIND-AIR OPTRONICS LTD

See our vast range of HI-TONE RECORDING TAP e Dot e Raroed
Electronic Components Hi -T-' Den;_(onstr:gon Rodom,
0] ACEERres BRITISH MADE TOF QUALITY ape, Record bar an

Jtood Long Play PV 58 P& P Scientific Show of
at our enlarged 11002 Tripte Play ol Gooft  10/8 b b1/ I v Micro Bi |
Component Centre 11003 Long Play PVC 900t 10/ P P. Ih;rﬂ)]p T II XA, EMEETEIRS,

25 Tottenham Court Road 1004 Double Play Poly 120010 L& P . elescopes and Watches at
11005 Long Play PVC 12001t L& P2 £ 18/19 Tottenham Court Road
J 1006 Douhle Play Poly 18001t L& b TOP @RALITY RECORDING 4%
J1007 Standard Play PYC 12001t | T

MAINS KEYNECTOR J1008

Long Play PVC 18001t . . s TTC.C1001 MOLTITESTER in icather case

! L 6 . . i case,

SAVES TIME—SAFELY! 11010 1+ Tomeriervon  sooofe 5o b o b o * Svecioul srotoaitie

—_— ! - ple Pliy Poly 36001t / a b 4 / 20,000 opv. AC volts

10, &0, 250, 1,000V

DC, volty §-25, 125,

500, 2,500V, D(C Cur-

rent (-30uA, 0-250m .\

Resistance 080K, 06

Megohm. Decibels

0 Lo AR, Nize

AUTO WOUND TRANSFORMERS B eter 418 Lo
All winding voltage ratings ani tappings 0-115-200-220-240V, except MTI113 a 3 85/-. P.«& P, 3/5

-1156-210- -
OmHIaRI0- 20N Sixe Price SHIRA 62D MULTI-
MT113 20W 2% -t} o 1%in 12/6 (P. 2/6) TE‘STER 20,000 0.p.v.
”~ MT64 TBW 2! 24 x 2fin 1tb 140z 21'9 (P& P. 4 DC valtage: 5-25-50-200-
MT4 150W d 31 (P. 500-2:5K (20,000 ohuns pee
One nuing “Keyvnector” anstantly sond MT65 200W X 4lb o volt). AC Voltage: 10-50-
safely connects electrical appliances to 3 6 FO0W i 8lb Toz (P, 1130-500 1000 \-nlts(l_ﬂ.lo(m
naing supply without the use of a plug. A 3 400W 1 i 111h 85/~ (P. whig per volt). DC Cur-
iher  of  appliances  nty  be  usel ¥ S00W i 12ih 3 {- (P. ] rg:ut: (l‘b(lpA_, 0-2-5!11.\: I"-
imultanepusly up to the fall 13 amp £ 750W i 131b (P . 10/6) 200u1A. Resigtance: 0-6K .
rating of this device A red light glowse A 1000W 3 i 1614 (Carr. extra 0-6My (300 ohi and 30K
when “‘live’. The ""Keynector'' is fused Q) 1500W ; . 5] i 9. Ynz ‘8 {Carr. extys at centre scale). (':qmclt;murv: 10t to -0l
aml has its own robust switch which MT4 1750W ¢ 51 E 19! {Carr. mfd, 001ut o tub. Decibiels: —20 to
is interlocked to prevent cannections ]T ) 2000W 3 i (Carr. extra) +2‘2~;?. sule JAQ ; 33{ y tin. Coraplete with
rl vane 77/ W L

the

Slelalerone G o u W

when “live'". 3000W 6} i 451h 3 - Carr. extra)

Invaluable ta handymen. servicemen, VOLTAGE 12V RANGE §-DeC BREAD
A2 G v 200-250V: gecandary 12V BOARD
39/6 v F 1 057 3 2% 11 2 B s vy O
3)-. ) 24 18/ <¥‘ &r.3
VHF AIRCRAFT BAND : HMT6H R I b gm R hReE: D
CONVERTOR. R b ! 5 S G
When placed within lin. - \ oo o (P 4
of & MW hand radio fall o if MTi1o 204 4134 B iin 95/ g
coverage of VHF  Air- MTI187 304 5} < 4f <4in 161 1202 180/- (P &
craft Band 108-135Mc/a. ' LOW VOLTAGE 24V RANGE
can be obtalned.  All* Primary 200/250V; secondary 24V .
trangistor, 9V battery ? MT5R 1A 23 %2 b joz 23/0 (P & P 4 Britih e
operation. Fully tunahle MT114 3A ol i 3lb oz 38/- (P & b
181 7 -sectlon tele- MT72 57 i 5lb 120z 53/10(P. & P. Nolderless breadboard panels, fur fast
svopic aerial. Nize 4 2} MT17 84 i 7th 8oz 72/7 (P. & I, reliable component conmections.
Thin. 78/6. P. & 1*, 3/6. MTI15 10A 1di 111h 130z 85/~ (P. & P. Ningle DeCs. One ¥-DeC' with Contrad
Panel, Jig and Accessories for solierless
LOW VOLTAGE 30V RANGE 05 X
y 7 y B O .
"%DEII‘H&AKEQ&J?;’_?\'} Primary 200/230V: secondary tapped 12-15-20-24-50V' R Ol I
5 g o A P I 3/ e 3 G
Current 400mA. Torque ;¥}}‘2 DEA 31 g,“ 2;!: 1o L::; g0z :r.f Y detaila for o variety of circuits. 29/8.
Boldy  size . g o ek A S i P & P.2/6.
i dia 3 3,1“ Hin D o IS 4-DeC KIT. Four %-DeCs wih two Control
long 5 o Gib 6or (P %P Panels, Jigs and Accessories and_ the book-
4 & Tdealfor TTEs P . 4i 4\,*,_" 120b 20 103/8 (P ¢ let "Prnjec(s. on X-DeC all contained in :
L, & N 8l molels  and strong attractive plastic case. ldeual for the
toys. 5/8 each. VOLTAGE 50V RANGE professional user. £5.17.8. P. x I, 34,

PoaTP 1 S tor 18/— P& P, 2/6. Primary 200-250V; secondary tapped 19-25-33-40-50V
MT102 054  21- 2% 2in 11h 1102 L PG GCARRARD DECKS
DE-LUXE STEREO MT104 24 4 31 v3%in 5lb a 45 L& P
HEADP E MT106 41 4% -4 9l 4oz : p
EELEA MT118 84 54 5} <4iin 181h 90z 139/

MT114 104 6% 4} <6in 19¢1b 120z 185/

With woft rubber LOW VOLTAGE 60V RANGE
earpieces. Impedance Primary 200/250V; secondary !'\pped 24-30-40-48 -60V
8-16 ohms. Frequency MT124 5A 321 % 21b 4oz L& P
response 23-13,000cps. MT127 ) 431 3% 51h 6 &P
With lead and stereo MT123 4} 31 i 101b  t - L& P
plug. MT122 635 - AYin 231 20z 152/~ (Carr. extra)

Only 59/6. I'. & P.3/6 MAINS H.T. RANGE NRE22 less cortridg
NEW STEREO/MONO Size  PriceP&T 1025 Stereo Mono with cart.
HEADPHONES. MTIAT 250-0-260V  80MA 63V 354 563V 1A 31 .3 <3in 33/- 6/- 2025 Steren, Mano with cart.
RDH-7. Soft rubbet AT 230-0.950% 0OMA 69V 364 6/6-3V 1A 4 3 33in 38/3 6 30008 Stereo/ Mono with cart.
earpieces  with  slide 250-0-950V 120M4 3\ 3 54 5/6:3V 14 4 4 3iin 44/9 b 3000D Stereo/Mona with curt. ..
switch  for  1ono/ MTI11AT 300-0-300% 100MA 6 ; 1A 3 33in 37/9 6/ NP25 less cartridge
stereo  listening and 3 MT12AT 300-0-300% 120M.A  6-3% 44 5/ ‘ 3iin 46/2 9 8P25 with Decca Deran cart.
ind.  vol. cantrols. MT33AT 300-0-300V 5-3\ 43 E ) 4. 3)in 59/4 @ SL55 lesa cartridge . . .
Impedance 8-16 ohm P MT2AT  350-0-350V 34 -5 A s . E 3%in 38/8 6 HL55 with Decen Deramn cart. ..
Freq. response 25 i MT7 350-0-350V 6-3V 35 5/6-3V 33in 42/4 ® SL85 less cariridge T

15,000cps. With lead ¢ 3500 v 1 8% ~ 6i- Covers for above
P MT8 350-0-350V 83V 351 5/6-3V 3in 50/ 6 Bases 100 Ahore

and stereo plug. .
2660 bu P a6 g BATTERY CHARGER TYPES AP75 fess cartridge
. . N NL75 Jess cartrivge .
SINCLAIR 1C-10 INTEGRATED CIRCUIT MT77 1A 23 <2k "l “Iib oz L& P 46) SLY5 less cartridge . ..
-3 21 - 2 S0z . - 48 Bases for above
2§ - 4 : 25 b .6 SPECIAL Ot Rt
1 : . RP25 less cart.. with buge . . £13.10.0
21 - E . - b P. & P. Decka 12/8, Cover 4/6, Base 4/5
3% 3xin 4 S& P 1. & P. Deck/Cover/Base 17
31 < 3in 3
10 walt Amplifier. ze oniv 1 x 04 4 3||_n (<
0-2in. -fi amplitier uxmpl\l ] 3 4 4in 6 . . =
with manual giv il irke i R 9 e esim g Dl MINIATURE SOLDERING IRON
oL apphications and instructinns, G A 34 - din ; = Qo o3 Lz k1 British made and designed for use with
feed @ vears. ONLY 59/6. I'. & P l/h .Amperages are ul.c.wnh nom‘i‘v{ul :exlle'" mlblrllfige rectifiere o - trangistor clreuitry but ddeal for many
FECIAL TRANSF ER FOR OPER- ¢ rHEes dom D] other uses. A.C. 240V, 18W. Length
.Su'nm SINGLATR 1010 fron A Comoris MAINSINOLATING RAN(EAlso available fin, kin slile on it. Price  32/8.
2 V. at 0-5 amps. 12/6. Po&r2

LIND-AIR OPTRONICS LTD

18,25 & 53 TOTTENHAM COURT ROAD, LONDON W.1.
Telephone: 01-580 2255/4532,7679

Shops open 9.6 pm. Monday to Saturday. Thursday until 7 pm.
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CAR LIGHT FLASHERS
Heavy duty light
flasher employs &
condenser discharge
principle operating
on electro m -

pel
Maximum load 8 amps. Bize 211/16”

tion.
dia, x 47, Bupplkd brand new at & fraction
of original cost. §/8 each. P. & P. 2/6.

(3 tor 17/8. P. &P, 4/6.)

R209 MK 1! COMMUNICATION RECEIVER
11 valve high grade communication recejver
sultable for tropical use. 120 Mc/s on 4
bands. AM/CW/FM operation. Incorpor-
ates precislon vernler driver, BFO. Aerial

trlmmer,

supply. Sup-
plied In excel-
lent condition,
fully tested and
checked.

£15

Carr. 20/-.

TYPE 13A DOUBLE BEAM

OSCILLOSCOPES

An excellent general pur-
pose D/B oscilloscope.
T.B. 2 ¢/s-750 kc/s.
Bandwidth 55 Mc/s.
Beneitivity 33 mV/CM,
Operating voltage 0/110/
200/280 V. a.c. Bupplied
in excellent working con-
dition. $22.10.0 or com-
plete with all accessorles,
probe, leads, lld, etc.
4885, Carriage 30/—.
MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 pjwatt to 6 watts.
220, Carr. 20/,
SOLARTRON CD. 1016 OSCILLOSCOPE

Double beam. d.c.’ To 5 Mc/s. Excellent
condition. 855 each. Carr. 20/-,

10in. With instruction manuail and service data. $48 Carriage puld
TRIO COMMUNICATION TYPR HEADPHONES Normally £5.19.6
OUR PRICE #8.15.0 if purchased with above receiver,
TRIO JR-500SE 10-80 Metre
TRIO T3 510
AMATEUR RECEIVER AMATEUR

UNR-30 4-BAND COMMUNICATION
goEczlvm Kc/s-30 Mc/s. Incorporates BFO, Bullt-in
8. t-
lpe':kr::‘md ph:!l:-hck eleul ublne.t Operation 220/
240V. a.c. Bnpplled brand new, guaranteed with
instructiona, Carr. 7/6 l3 gns

UFAYETTE soLio STATE IIM REGEIVER

§ BAND AM/CW AND SHORT
WAVE 150 ko/s-400 ke/l ul 580 ko/s-—30 Mc/s
FET front end @ 8 mechanicsl filters @

. Care. 10/-. B.A.E

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE
4 band receiver covering 580Kc/s to 30Mc/s.
continuous and electrical bandspread on 10, 15, 20,
40 and B0 metres. 8 valve plus 7 diode circuit.
4/8 ohm output and phone jack. S8B-CW @ ANL
@ Variable BFO @ 8 meter @ Sep. bandspread
dial @ IF 445Kc/s @ Audio output 1-5W. @
Variable RF and AF gain controls. 116/250\’
A.C, Mains. Beautifully designed. Bize:7 '~ 15 -

Covers all the amateur bands In 7 lepcnh ranges ﬁ speaker and ml‘]!"ﬂ%%g i

between 3:5 and 29-7Mc/s, 7 valves, 2
and 5 diodes plus 8 crystals: output 8 and
8600 obm and 5,000 ohm phone jack, Crystal

controlled ocecillator. Variable BFO, VFO.
AVC, ANL. 8 meter. 88B-CW, S'.lnd-by switch.
Bpechl double gear dial drive with direct inx
down to 1kHz. Remote control socket for
nection to a transmitter. Audio output IW
115/250V a.c. mains. Buperb modern styling. Size
7 x 13 x 10in. with instruction manual and
service data. $09.10.0. Carr. paid.

SPECIAL BONUS TRIO SPSD Matching Spesker Mate and TRIO H

Headphones, Normal Value no7o,
OFFER! FREE OF CHARGE -mn TB.5008B purchased.

HAMMARLUND SP600JX
COMMUNICATION RECEIVER
High quality
receivers, Few avalhble agun in this country at a
range 540 Kc/s-54 Mc/s In

|m|l||||

| \I|II!II|IMI\|

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency meter
"B covering Mc/fs.
Operation 6V d.c.

1-7-8
on

pris Hl By
6 bands, vwhbh tunlng or 8 channel crystal controlled. \ mum
2:5 watt output into 600 ohms. Input 110/230V a.c. vvllm N
20 valve circuit incorporating? Xtal filter, B.F.0., A.N.L., | o
Xtal calibrator, 8 meter etc. Size 19 x 12 x 22in.
(List #£520.) Offered in excellent condition fully tested and checked., #£100 each.

Mx‘lﬁylllllllﬂ’i

AVOMETER MOVEMENTS

" 20 KQ/v.

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

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. Input 10 r-ngel:
01 /008 /-1/8/1/
8/10[30[100[300"

lcll -1-2Mc/fs.
Declbe.ll —40 to +50dB.
Bupplied brand new
complete with leads and

instructlons, Operation
280V a.c. £17.10.8.
Carr, 8/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Ouiput
5000 or 5k(}. Operation 200/250V. A.C.
?x[ppued in perfect order. $12.10,0. Carr.

TE-65 VALVE VOLTMETER

th 28 ranges. D.c. volts
1:5-1,600V. A.0. volts
1-5-1,500V.

Complete wuh probe nnd
instructions.  £17.10.0.
P, & P. 6/-, Additional
Probes avallable: R.F.
85/-. H.V. 4878,

COSSOR 1048 DOUBLE BEAM

OSCILLOSCOPES
D.c. coupled. Band width lkcfs.
order. #85, Carr. 30/-.

AMIFM SIGNAL GENERATORS
Oscillator Test No.

Perfect

ment made for the
ministry by Atrmec.
Frequency cover-
age 20-80Mojs. AM
C.W./FM. Incor-

Ideal for use.
Available in good used con-
dition. 85.19.8. Carr. 7/8,
or brand new with acces-
sorles. $7.19.8. Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal controlled. 1.2-19 Mc/s. Mains
or 12V d.c. o]:.eratlon Compleu with

chay
$12.10.0. Carr. 30/-,

RCA COMMUNICATION

RECEIVER ARS8D
Latest' release by ministry BEAND NEW in
110-250Y Fre-

sion disl, level meter, precision
Operation from

porates p

attenuator luV-lOOmV
12V d.c. or 0/110/200/260V a.c. 8ize
12x 8§ x9in. BSupplied in brand new
condition complete with all connectors
fally tested. . Carr. 20/-.

original cases.
quency In [} Bmd- GchI'-S‘zlc[s continuous.
Output impedance 2-5-800 ohms. Incorporating
crystal filter, noise limiter, variable BFQ, variable

1
mm;‘lwmi""‘ selectivity, etc. Price #87.10.0. Carr. £2

TO-2 PORTABLE
OSCILLOSCOPE

A general purpose low
cost ecomomy oscillo-
scope for everyday use.
Y amp.

imp. 2 megQ 25 P.F.
Illuminated scale. 2in

115 x 180 >
23%0mm. Weight 8ib,

220/240V a.c.
book #88.10.0.Carr. 10/-,

SﬂlAITRﬂN eD. 71182 USCILLOSCOPES

Double beam. 9 Mc/s. Perfect
order. 365, Carr 50/—

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE
A  mew portable
bridge offering ex-
cellent range and
low

+111
TURNS RATIO 1: lIlOOO-

Ranges + 29%.
1:11100. 8 Ranges -+ 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter Indluﬂon Attractive 2 tone metal

cage, Bize 7] x5~ 2m.

806

220, P. & P. b/,

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver eoverlgs
152-174 Mc/s. Fully tuneable or crystal control

(not supplled) for fixed frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Bullt
in speaker and llluminated diat. 8quelch and vol-
ume controls. Tape recorder output. 750 aerial
jnput. Headphone jack. ration 230V, A.C./
12V. D.C. Neg. earth. 10,0, Carr, 10/-.

CLEAR PLASTIC PANEL METERS
First grade quality ‘Moving Coil panel meters, °
Type MR 38P, l“/,.hl lqune fronts.
ll$00—0 5001 A Il. 27
.87/6
87/8
-87/8
-87/8
.87/6
-87/6
-37/8

" 500mA ..
3v.DC..
10V, D.C.
20V. D.C..... 27/6
100v. D.C....

Full range of other sises in stock.

VU meter....
8end s.a.e. for leaflet,

Brand new, guaranteed and carriage pai
High quality construction. Input 330 V 60—60 ycles

Output full variable from 0-260 V. Bulk qmtltlel avallable.
1 amp.—#5.10,0; 2-5 amp. u.o 0 amp.—49.15.0

8 amp.—4$14.10.0; 10 amp.—#18.10.0; 13 amp.—$31.0.0;

20 amp.—#37.0.0,

GEARED MAINS MOTORSM

versible. 30 RPM. 40 Ib in. Complete
with  capacitor. Excellent condition.
99/8, Carr. 10/-.

inexpensive instrument
for the handyman. Oper-
ates on 8v battery. Wide,
read scale,
P kHz modulation.
H X N x 81f.
instruct

lau‘h £7.19.6, P.&P. 4/-.

FIELD TELEPHONES TYPE L
Generator ringing, metal cases. Operates
from two 1:5v. batteries (not supplied).
Excellent conditlon, 84.10.0 per pair.
Carr. 10/-.

AUTO TRANSFORMERS

0/115/230%. Step up or step down. Fully
shrouded.
150 W. £1.18.6, P. & P. 3/8
300 W. 88,76, P. & P.4/6
500 W. 84 P.& P. 66 _
1,000 W, 28,100, P. & P. 7/6
1,600 wW. £7.19.6, P. & P. 8/6
7,600 W, £15, P, & P. 20/-

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

Also see oppos. page




ARF-100 COMBINED AF-RF SEEpenemamay * TRANSISTORISED FM TUNER *

o

The latest edmon gwmg full ANSISTOR
SIGNAL GE:‘ERATOR details of a comprehensive HIGH QUALITY
L% .20%[!'! WAVE range of Hi FI EQUIPMENT, TUNER, BIZE
~200,000 c/s. COMPONENTS, TEST EQUIP. ONLY 6 x4 x2}in.
ggw wave 20- MENT and COMMUNICATIONS 3 LF. stages.
P o or EQUIPMENT... .. Nearly 200 Double  tuned dis-
P/P600 O 38V, PP, oagas. fully Hus- criminator. Ample
18 200 S e -3/06 trated and detail- output to feed moat
Me/s Vnhbfe.n E ing thousands of amplifiers.  Oper-
Intfext ) Incorpiwr: g:ms~m§ﬂv at ;lk:d onbs\.’“bamry. (,overage 82“138 M(i-/u.
i N rgain pricas. eady buiit ready for use. Fan c value
gyl ol e gt A e o FREE DISCOUNT for money. $8.7.8. P. & P.2/6.
£0.0.0. Carr. 7/6. SSESEO";‘OS[ Btereo multiplex adaptors 99/6.
m

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator covers
120  kec/e-260

TRANSISTORISED

“SE”U NOW-—-ONLY 7[5 P& TWO-WAY TELEPHONE.

Mc/e on 6 bands.

Direct] . INTERCOM

mhbllz c;}i:r.?& Operative over amaziugly
tenus jong distances. Heparate call

and press to talk buttons,

%?afd ne: :vm: in- 2-wire connection. 1000°s of
struction. 8185 oo applications. Beautifully fin-
P. & P. 7/6. B.A.E. ished in ebony.  Supplied

complete with batteries and
wall bracketa.
28.9.6. P. & P. 3/5.

for details.

PEAK-SOUND PRODUCTS
Full range of Amplifiers, Kits, Bpeakers in

lrxgl.n%l;uur RANGE OFFERED, BRAND NEW AND GUARANTEED AT FANTASTIC

SINCLAIR EQUIPMENT

SRP22 Rtereo $6,19.8 *SL56 411.10.6
TE22 SINE SQUARE WAVE 1025 Mono  £2.10.0  A70 MK11 ﬁs.lg.: zruqulf wat'éux;lgr;li‘}e;f' g,:
#1026 Btereo  $7.15.0 *ATG60MKI11 818, 5. ower

Il GENER&,TO,ROS' o) #2025 Btereo  £7,18.8 *SL65 £14.14, 8tereo 25 Preamp., $9.10.8
200 Ke/s on 4 *20256T/C AP75 217.17.0 Ql4 Bpeakers, $2.10.8
s.  Square: Mono/Stereo  #£8.17.6 401 228, 7, Micromatic Kit,
20c/s to 30Kcs, #3000 Stereo 10,6 8L76 ££8.10.0 49/6, Bullt §0/6

Output jmped. 8P25 MK1I £11.10.6 B8LS6 £35. 0.
ance 5,000 ohms. Carrlsge/lnmnnce 7/6 extra any model. WB4 — NOW IN STOCK IC/10 59/6
2 0V, A.C. Bases #8,19.6. Perspex covers $3.10.0. *Special offer base and cover avallable for these L POST PAID

models at 84,150, Carr. 5/-. Full range of Garrard accessories avallable. SPECIAL om
Two Z12 Amps., PZ4 Power Supply, Stereo
25 Preamplifier, 22, or with two Ql4

speakers, $37.

Bupplied brand

new and guaran-

teed with instruc-

tion manual and leads. $16,10.0. Carr.7/6.

MARCONI TF142E DISTORTION FACTOR
METERS

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, 1HF music power, 30W
at 8(1. Response $0-20,000 4+ 2dB at 1W. Dis-
tortlon 1% or less. Inputs 3mV and 280mV.
OQutput 3-16 3. Separate L and R volume con-
trols. Treble and bass control. Stereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complementary metal case. Blze 103 x
3 9/18 x 713/16in. Operation 115/280V. A.C.
Carrlage 7/8.

NEW SINCLAIR 2000 SYSTEM
85 watt Integrated Amplifier 828, Carr. b/-.
Belf powered F.M. Tuner. 825. Carr. §/-.

ECHO HS-606 STEREO
HEADPHONES

‘Wondertully com-
fortable.  Light-
welght adjustable
vinyl hesdband.
6t. cable and
stereo jack plug.
25-17,000 cps. 8

Exeel.len/t condition. Fully tested.

Carr. 16/~
LAFAYETTE TE46 RESISTANCE
OAPAOITY ANALYSER

a.c. *
Brand New 217.10.0.
Carr. 7/6.

ohm imp. €7/8
TE-51. NEW 20,000 TE-900 £0,000 0 . & P. 2/6.

ADVANCE TEST EQUIPMENT VOLT MULTIMETER o VOLT GIANT P Ll

Brand new and boxed in original lulod cartons, overload protection and MULTIMETER TE111

VM.76 VALYE VOLTMETER R.F. measure- mirror scale. 0/6/60/120/ 6in. full view meter. 2 | pEGADE
menta In exoess of loole/- nll d.c. 1,200V a.c. 0/3/30/60/300/ colour scale, overload | pwgTETANCE

up to 100V with 600/3,000V d.c. 0-60uA/12 protection.  0/2:5/10/ | ATTENTATOR
aceuracy of + 2% d.c. range m uv J300mA d.c. o/sox/s meg. 250/1,000/6,000V a.c. | yarighle range
to 1kV a.c. range 300MV to 300V ohm. 98/6. P. & P. 2/6. 0/25/12:5/10/50 ] 0-111dB. Con-
X nce 0-02-500M (1 . 280 / 1,000 / 5, nections.  Un-

.78 T:?IILILIVOLT METER. Tra MODEL A8-100D ‘l|°°0 0// %00‘6;:“/ l}g“/ balanced T and DBridge T. lmpe‘}uncc
torised 1 MV-300V. Frequency l¢/s | 100Kq/VOLT. bin., de, 20K 1 200K | 20 | 000  range O 0t e
to 1 Mo/s, Price 855, mirror scale.  Bullt: M.815. P. & P. B~ | do. to 200kHz  (—3dB).  Accuracy:

I N Ty ce [ o teriprotestion’ Q0BaB. indication dB 001, Mass
Dre-cartent runs OoLu/A-08MA. | 300"/ 600 1 1300V MODEL TEIOA. = 0k0/ | Zobh ond resistance with interhaljexternal

R & Volt, 5/26/50/250/500/2,500 oad resistance w nternalfexterna
}m;:;‘l ohm-10 megohms. g o% - 0‘6430/1021%3‘?% Vv, de. 16 /lw// 1‘/)0 ! 500 / | switch. Brand new $£7.10.0. P. & P.J/-.

HIB AUDIO BIGNAL GENERATOR. | 6/60/300MA/12 Amp. N /2"6‘0::1 Nl c°/6°0,64('4’/'g
m—:&kc/l. sine or square wave. %?)ll((é 200K~!102Mv£ megohm. —-20 o +22dB. RECORDING HEADS

1B +17dB.  $12.10.0 s 10-0, 100 mfd. t 0 0-100-0-1 | Reuter j-track. As fittei to Collaro Mk. 1V

R .10.0, ¢ mid. 89/8. P. & P. 2/6. and 8tudlo Decks. High imp. record play

2B 'ATOR. . Hchel ba;:k, lg;s:%bﬁgu.t Brlx(m: al:lew. 19/6
pair. 1-tracl eads. High

::mnl r::'& fitted with outnut e n-w 50,000 olODlL TE 80. 20,000 fmp. record/playback 65/-.  Low Imp.

™IS R TESTER. £37.10.0. AR SCALE | 0710/ 50 / 100 / 500 / Gria Ll - LS dlred fEery T
Gasriags 107- pot ftom OVERLOAD PROTECTION | 1.000% ‘m.c. 0/0/26/00; High lutp. record/playback 08/~ Low fmp.

MODEL TRANBTOR GHECEER O/5133/60 300 6001 10000 | 3501 500§ 1,007 1 QLR LEOE:

QN TRARNIEY dic. 0/6/30/120/300/1200V | 0. . 5150/500mAl

the fullest capacity for d.c. 0-03/6/60/600MA d.c. O/SK/A0/K/S00K /G Me.

checking on A, B and Ico. 16k 0 / 160k (3 / 1-6/16M O 8. P. & AMERICAN TAPE

Equally adsptable for —20 to +63dB. $7.10.0. i i i

checking  diodes, etc. P &P.3 < o LUV First gra_de quality Amcr;qun taper.  Brami

Spec.: A: 0-7-0-9967. . -3/ MODEL TE1Z. 20,000 new Discount on quantities

B: 5-200. Ico: 0-50 O.B.V. /0 6130/12016001 3'1';‘ EE TRl Al oo lgjﬂ

microamps 0-5 mA. 1, 3,000 dlin. - T.P. mylar . =

Resitonce oo diode ggn&n :,‘;?,‘;’:,‘ a::)%m 1,6,30“20,600“ 2°0v .c 5in. 600ft. std. plastic .. 8/8

200 -1 M@, Suppiied 800/1.200%. a0, 0]/ 0/60uA [ 6/ 60/600MA, | Bin. 000ft. L.P. acetate. . 10/-

complete with instruc. 30 /120 / 600 / 1,200V. 0 / 6K / 600K / 6meg./60. | Din. 1,200it. D.P. mylar 18/~

tlons, battery and lead. $6,10.8. P. & P. 2(6. | a.c. 0/30uA / 8/30 ] Megohm  SOPF. 2 MFD S Heedn e [ 0 gt

SONOTRONIC PORTABLE OSCILLOSCOPES | 300mA. 0/16K/160K/ LU mhOrehls 51in. 1,8001t. D.P. wylar . . 82/8

Rx-govt. scope, general purpose; 3in. c.r.t. | 3:6M / 16megohn 5%in. 2,4001t. L.P, mylar .. . 89/8

Mains operated. Fully tested and checked. | #5.10.0.P. & P. 3/~ - 7in. 1,2001t. std. acetate. . . 12/8

#12.10.0. Carr. 7/6. pe 7in. 1,8001t. L.P. Me:a(e ;gl—

7in. 1,8001t. L.P. mylar ... /-

SOLARTRON MONTTOR OSCILLOSCOPE MOD! PT-34. | Multimeter. D.c. fin. Y

TYPE 101 1000 0-P.V.0/10] | Volts 120V-1,0007 H T R T 25/

An extremely high quality oscilloscope 50 / 250 [ 50O /| A.c. Volts 1-5V- tage Of—.  Over £3 post

with time base of l0ufsec to Nm[.&. 1,000V a.c. and 1,000V D.c. Current Eestagel2goreresivostiv:

Internal YI amplifier. Beparate mains d.c. 3/1/100;:1500 %5““:-1(‘)) l.zml[:[. a

power supply 200/260V. BSupplied in ‘ex- A .C 8. 0 eg

cellent condition with cables, probe, etc., as Kn 39/6.P.4 P dB.—320 to +81dB. MAXELL TAPE CASSETTES

recelved from Minlstry. £8.19.8. Carr. 30/-.

Overload Protection. £12.10.0. Carr. 3/6.

(RADIO) LIMITED g
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... the kind that's
|NDEXED THGRGUG“LY- F'rinstance *‘Aerials Telescopic"

under “A" and “Telescopic Aerials’ under “'T".

PLANNED LOG'GALLY. Having over 8,000 items it needs to

be! Components are listed alphabetically in logical sections.

|LLUSTRATED PROFUSELY. Over 1,800 pictures. Some

are photos, some are drawings, but all clearly show the
features you look for.

PRINTED CLEARLY. no eyestrain here. Large easy-to-read

type, on 330 sensible-size pages—93”"x7}” (ignore our
artist's enthusiastic exaggeration !)

BOUND SECGURELY. Tnis catalogue is bound to receive long

and frequent use. Glossy laminated covers don't show
fingerprints, don't tear easily.

PRICED REASONABLY. Just 8/6d plus 3/6d for post,

packing and insurance. Folk tell us it's worth twice the
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Yes—the Home Radio Catalogue is a pleasure to buy and to use

By the way, every Catalogue contains six [ phadetedeaddeaddestd et Ot
Vouchers, each worth 1/- when used as directed, 0 Please write your Name and Address in block capitals ]
and we supply free a 30-page Price Supplement, |
a Bookmark giving electronic abbreyiations and, | N
of course, an Order Form. ] Lkl |
|
! Address |
POST THIS COUPON NOW )
with cheque or P.O. for 12/- :
[}
| |
. . ) HOME RADIO (Components) LTD., Dept. PE, 1
The price of 12:- applies only to_catalogues 234-240 London Road, Mitcham, Surrey CR4 3HD

purchased by customers residing in U.K.
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A SUBSTITUTE FOR STEREQ ?

TEREOPHONIC reproduction from records is well estab-

lished, and home performance of orchestral works can
attain a state of near-perfection, assuming the various
pieces of equipment that make up the complete audio
system are selected with care and installed properly.

This much is known, and generally appreciated. How-
ever, despite these merits, it is open to question whether
stereo in its present form is the definitive method for high
quality reproduction in domestic settings. The realism of
instrument placing is of limited significance in the absence
of actual concert going experience. As the home audience
continues to grow, so it must include an ever increasing
proportion of listeners whose musical experience is con-
fined to broadcast and recorded works. And, in any case,
why assume that the concert hall style of presentation is
the most appropriate for the intimate character of a
domestic room?

At present electronics is being used to help synthesise a
traditional style of performance originated under totally
different circumstances to those under which it is later
reproduced. True, there are certain exceptions, and
experimental works have been performed and recorded,
but mainly in the field of popular music.

If all this sounds like heresy to the classical music
devotee, let him be assured that this is not some whimsy
conjured up by electronics-obsessed eccentrics. Such
progressive thoughts have already occurred to some
members of the musical world. And the subject was given
fresh airing a few weeks ago by Leopold Stokowski.
During an interview on BBC Television, this eminent con-
ductor and authority on recorded music re-stated his
opinion that stereo is not the ultimate solution.

As one possible advance, Stokowski envisages the home
audience seated in the centre of the room with music
emanating from loudspeakers situated in the four corners.
The intention is to place the audience, in effect, right
among the performers. It is a fascinating concept for
home listening in the electronic age.

How such an idea could be achieved artistically and
technically is not clear at this stage. Certainly difficult
problems would have to be solved to make this a practical
proposition. The mind boggles at the complexity of a
four-channel system. At anyrate, it is worthwhile remem-
bering that such a futuristic idea based upon an awareness
of electronic processes and potentialities should have come
from a musician. Also, it is encouraging to learn there
need be no ideological conflict between art and science
where music is concerned.

F. E. Bennett—Editor
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By M. J. Gay

BASIC operation theory was given last month for the
SL.402 and SL403 integrated circuit audio amplifi-
ers. However it is not essential to have read the
previous article before constructing the amplifier
described here. This article will describe a complete
amplifier using the Plessey SL.402 or SL403 integrated
circuit audio amplifiers. This is a simple arrangement
providing a straightforward amplifier without tone
controls.

SIMPLE AMPLIFIER

The simplest circuit using the SL402 or 403 is shown
in Fig. 1. Here the pre-amplifier section is used solely
to provide the bias voltage for the main amplifier. The
bias voltage is generated by connecting together the pre-
amplifier input and output (pins 6 and 5 respectively),
and it is applied to the main amplifier input (pin 4) via
the volume control. The use of the pre-amplifier to
generate the bias voltage eliminates temperature
effects (as explained last month).

The output is taken from pin {0 via the 1,0004F
coupling capacitor C5 and the output voltage is fed
back to the “bootstrap” connection (pin 8) via C3

‘ +ve SUPPLY
2 | +11
C110nF 204F == ] +
5 I + 3 (]
20pF 1000pF
VR
Al 6 o1 mée S 10 o2
SKi OUTPUT
INPUT 5 04 03 2 4
SL402
: /403 fg T
nf —ve
” o
Fig. 1. The simplest amplifier possible

using the SL402 or 403

Chief Circuit Engineer (Linear), Plessey Microelectronics

(204F). C2 is a supply decoupling capacitor and C4
is the compensation capacitor necessary to ensure
stability of the negative feedback loop.

While the circuit of Fig. 1 will work satisfactorily
with the great majority of SL402 and SL403 amplifiers,
some modifications are necessary to ensure optimum
performance with all devices. The recommended
circuit is given in Fig. 2.

RECOMMENDED CIRCUIT

The major modification from Fig. 1 is the addition of
a bias trimming potentiometer enabling the output
quiescent voltage to ‘be precisely centred on all units,
thus assuring maximum possible output before overload
occurs. Bias trimming is obtained in effect by varying
the pre-amplifier section current by means of VR2.
The 10 kilohm series resistor R1 prevents the bias point
being moved excessively negative, which can in some
cases cause damage to the integrated circuit.

The bias voltage is applied to the circuit via a fixed
resistor R2 (I megohm) rather than via the volume
control, so that any bias errors due to the main amplifier
input current flowing through this impedance will be
fixed, and can be trimmed out by means of VR2.,

Additional stabilising components R4 and C5 have
been added; this is simply a precaution to reduce the
risk of oscillation due to h.f. feedback via stray capacit-
ances, etc. when unscreened speaker leads are used.
One must always bear in mind that the SL402 and
SL403 are capable of operating (and hence of
oscillating) at several megahertz. The single com-
pensation capacitor in Fig. 1 has been replaced in
Fig. 2 by a resistor-capacitor combination R3 C4. This

alternative compensation system preserves the
loop gain to higher frequencies and thus gives
lower distortion towards the top of the audio
band.
The supply decoupling capacitor C7 can be
4veSUPPLY the reservoir capacitor for the power supply

3 6
A
o 20pF 1000pF
| s— ]
2°C1F ~ 8 09 10 =
d 3 g2 047uF |
] SK2
i QUTPUT
2200 o
PP e
R4
1 fon 100
€2 0-01pF

unit. It is placed on the board close to the
integrated circuit so that it provides effective
decoupling of the supply line at high fre-
quencies. For this reason it must be used
even if a battery or stabilised power supply
provides power to the circuit.

+

c7
1000pF

Fig. 2. Recommended simple
—¥¢ mono amplifier
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AT o s 2|57 COMPONENTS . . .
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© £ SIMPLE AMPLIFIER
o Rz o|F Resistors
o ole RI 10kQ R3 10Q
1] 210 R2 MO R4 {0 AllEW,10% carbon
Lvrz .
o olr Potentiometers
VOIIJ,M)f o f ‘ R1 h ol VRI 2MQ log. carbon
CONTROL | _WIPER VR2 50kQ linear skeleton preset
VR{ [e] ] 101 mi [« V¢ = .
3P3CI ors
gocoo0o0c0000009090909¢9 i b Cl 20uF elect, 16V C5 0-0474F polyester

C2 00IuF polyester C6 |,0004F elect. 16V

Fig. 3. Layout and wiring of the components for the simple gi %02’6%;::9'2;;[6“\& €7 1.000uF elect. 25V

amplifier (Fig. 2)
Integrated Circuit
) ICH SL402 or SL403

0 000CO00O0COOOODOOOOOG®OG eOo]|L Miscellaneous
o 9 ° ol ?BKI. 2 pholno §o.cketzl(.2 off)‘%lgontrglzkpob .
1 S.w.g.atluminium n X inan Iin X Zin
o ¢ efc)e sjle e o i Screenegd lead, 6B.A. f?lxings,aérommef
o e e (o) o1z
e} [ J [ J [ J [ J O\H
(@) {(0) e o ®(0]e @(0) Ole6 CONSTRUCTIONAL DETAILS
cC e e e(o] e @ o|r Figs. 3, 4, and 5 show constructional details of the
° ) e (0)e(0)® 0(0) e e lE amplifier which was built up on a 2-6in x 4-2in Vero-
5 3 e(0] o e 510 boaLd moogpteq ina s[mpl%czl.]assns. .Nglte tlgat, :(ais the
i.c. has 0-2in pin spacing, 0-2in matrix Veroboard was
: e (0) :: (o] e - : ~ = : Z used. Obviously 0-1in spaced board may be used as an
alternative but care must be taken with this size to avoid
(000 é efc)e e(c)e 0 0 8{0)0o 0 @ 0 & 04 excess solder shorting adjacent conductors together.

f 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 If the common 0-15in matrix board is used, then insert

. . . . pins into the board and solder the i.c. to these. Do not

Z'rge':k's i# 2:;:::2zgpvzzzbmfiﬁre:he nplfEpao e attempt to bend the leads sideways to force them into
0-15in spaced holes.

This unit may be operated from a battery, stabilised

L L power supply, or from a mains power supply consisting
Q4 0 9" 05 Lo simply of a transformer and bridge rectifier as detailed
4 Py ner ¢ . .
GROMMET  gunns for the stereo amplifier in the following article. The
e— 09 O pLue Ps © 09> (n integrated circuit is provided with a heat radiator, see

Fig. 9 in the following article. Note that the metal bar
2.25" of the package, to which the radiator is attached, must
be earthed to the negative side of the supply. The

sEND UP

_________ ——1 completed amplifier measures 4-5in % 3in X 1-7in.
A
/o-ss ; . 0‘”\,"
3-8 3"
N " ek
CLEARANCE CLEARANCE
34" 1-4"

" BEND UP
VOLUME
CONTROL 7"
e 0175
» - v

Fig. 5. Chassis details for the simple amplifier




PERFORMANCE OF SIMPLE AMPLIFIER

All the characteristics given were measured with an
SL403 in the circuit operating on an 18 volt supply line
and a 7-5 ohm load. The performance with an S1.402
and a 14V supply will be similar except, of course, that
the maximum power will be 2 watts instead of 3 watts,
The main characteristics for the simple amplifier are
given in Table 1.

Table I: SPECIFICATION OF SIMPLE

AMPLIFIER
Sensitivity (for 3W output) 270mV r.m.s.
input impedance: Volume control at

max. 700k Q

Volume control at

min. 2MQ
Frequency response (see Fig. 6) 30Hz-90kHz
Distortion (see Fig. 7) 0-5 per cent
Noise level (referred to 3W output) —84dB
Hum level (see text) —63dB
Quiescent current 60mA
Current consumption at 3V output 350mA

The noise level quoted is the worst case, measured
with the volume contol at maximum and the input open
circuit. It is furthermore the absolute level, not
weighted for the ear’s frequency response. This
weighting would yield an even better figure (which is
why weighted figures are often quoted).

For hum measurements the circuit was fed directly
from a transformer and bridge rectifier. This gave a
supply line ripple of 550mV peak-to-peak, which
produced the quoted hum level of 63dB below full
output. This can be improved proportionately if
desired by increasing the value of the reservoir capacitor
(C7 in Fig. 2); raising this to 5,000xF will give a hum
level of 77dB below full output.

Fig. 7 shows total harmonic distortion against output

level. In fact the distortion is predominantly second
harmonic.
=
=
50
a.
= L
2
o 3 -
e ‘
= -3
- i i
z |
-6 1.1 a01a U S B R A 8 SR O 0 8 4 8
10Hz 100Hz 1kHz 10kHz 100k Hz
FREQUENCY

Fig. 6. Frequency response at 0-5 watt output—simple
amplifier

e
-3

P4

TOTAL HARMONIC DISTORTION
£

0 ’ F SHNAE 0 30 4 4 O § RO 0 0 0
1mW 10mw 100mw W 10w
OUTPUT POWER
Fig. 7. Distortion curve at 400Hx—simple amplifier
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THE amplifier to be described uses two SL403
integrated circuits in a stereo system which can be
driven by a radio tuner, or crystal or ceramic pick-ups.
The design includes comprehensive tone controls and a
balance control, and also incorporates the mains
power supply.

TONE CONTROL CIRCUITS

There are various methods of adding tone control
circuits to the SL403, for example, placing them in a
feedback loop around the pre-amplifier. The method
adopted here however is simply to connect a con-
ventional tone control network between the pre-
amplifier and main amplifier. This has the advantages
of using normal logarithmic potentiometers and of
leaving the amplifier’s input impedance unaffected by
tone control settings. The basic system is shown in
Fig. 1

The input signal is applied to the pre-amplifier which
provides the gain necessary to offset the tone control
network attenuation (six times with controls set level).
The tone control output is then fed directly to the main
amplifier section of the SL403 which, having a very high
input impedance, presents no significant loading to the
network.

It will be remembered that the pre-amplifier serves
not only as an amplifier but also as the generator of the
temperature compensated bias voltage for the main
amplifier. These functions are combined by connecting
it as in Fig. 2.

Shunt feedback via R1 R2 and R3 establishes the
collector potential of TR3 at approximately 6-5 volts;
this allows the pre-amplifier sufficient swing to drive the
tone control network. The feedback is decoupled at
audio frequencies by C7, across which is established a
d.c. potential sensibly equal to that at the base of TR1.
This potential is the necessary bias voltage for the main
amplifier, to which it is applied via the tone control
network. Bias adjustment is essential in this circuit
since, by raising the collector potential of TR3 we have
reduced its quiescent current; it is accomplished by the
pre-set potentiometer VR3 connected across the pre-

MAIN AMP C13

L'ca
VRS SK2
[TREBL OUTPUT
.I.c9

Basic tone control arrangement

Fig. 1.
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SK1
INPUT

Chief Circuit Engineer (Linear), Plessey Microelectronics i
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MAIN
e3 AMPLIFIER
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PIN § R
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TZS;AF

1
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VRS
TREBLE

=
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T

{o0kn
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Fig. 2. Bias arrangements for the SL402 and SL403
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Fig. 3. Circuit diagram of
one channel and power supply
for the stereo amplifier.
Components C2, VR2, Cl4,
CI5, DI-4, T1 and SI are not
repeated in channel B
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CHANNEL A sKk28B OUTPUT CHANNEL B
CENTRE (]

OUTER T
1 2 345 67 8 9 1001N\2 1314115 16 17 18 19 20 21 22 23 24 25

Fig. 4. Veroboard layout and

sean CE!T_“E\\LC') S o ||rrmmnrnn|mmnnﬂ|"|n 000
underside wiring and breaks for ouTPUT +l 13+

OVPOIIFAXLNTIONMOON B &

both channels of the stereo Y
amplifier OUTER
COMPONENTS . . .
STEREO AMPLIFIER
Resistors
Rl IMQ
R2 150kQ
R3 68kQ
R4 33kQ
R5 6:8kQ2
Ré6 10k
R7 10Q
RE 100 A\ l
All 2W, 109, carbon (2 each) R4/C8 VR1 R4/C8 VRI
R5/C9 R5/C9
Potentiometers
VRI 2MQ log. twin-ganged carbon
VR2 100k linear carbon
VR3 50k linear skeleton preset (2 off) (¢ 0co0eoco0o0oco0eo00(0m0e000008@®O0LO0
VR4 250k log. twin-ganged carbon ¢ e (oJe @ e OO AECONX] ® o
VR5 250k log. twin-ganged carbon r (o) e (0) To (oy® e (o) °
Capacitors o e 0 e{(c) e e (0) e ° e{0) e e ©
Cl  0-022uF polyester (2 off) o (0) o
C2  8uF elect. 12V ocee o 06(0c) o e o(0) o0 ® e 0(0) o0 @
8 gozuz" ;'ectl- '6tV ° (oje e{cje @ (o) (c)e e(c)® @ _©
-22uF polyester >
C5  0-0IuF polyester — efo) ¢ o (0)4 ) OISO
Cb  0-047uF polyester 9 6{cjelojs elcJe e {o]¢4 e(oje(0]® €(0)® & _©
C7  2:54F elect. 3V ( 0fo) o efo)l s{o] e o
C8  1,000pF polystyrene o D e o ° [9
E?O ?.27500|_!>F|polysltg'\|/~ene KOO @ e e(0)g e(0je e(0)® o0 o
wF elect. K) ° (K ® o
Cll  2,200pF ceramic ) = (.L> = =
Cl2 0-047uF polyester
C13 1,000uF elect. 16V O QO o
Ct4 O-luF polyester (0 () o (0e e (©) e ©
Cl15 5,000uF elect. 25V 0 0O00O0ODODOOOOOOOOOOOOOOO 6O

ADOODMMOATHNCXPT2TO VO

ired
Two of each value for C3 to CI3 require 123 4567 80910 N 12131415 1617 18192021 2223 24 25

Integrated Circuit

ICT SL402 or SL403 26"

2-0"

Miscellaneous
D1-4 REC 41 bridge rectifier (Radiospares)
Tl Filament transformer 240V primary
2 x 6:3V, |-8A secondary (Radiospares)
SKI, 2 twin phono sockets (2 off)

sxz: o

0-4" " % .8"
T ) I 32 [ SK1°G o [-0-8
b (<] (<] (<]

24 ¥ .| | - TRANSFORMER ‘ b d

DOUBLE PHONO PLUGS

1-2" | € 06" (T

Pl

Fig. 5. Chassis details for the stereo amplifier
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Fig. 6. Layout and wiring of the components
mounted on the chassis. A good earth should
be ensured for SKI and SK2
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ampiifier load. This potentiometer is adjusted as needing a shoehorn to fit the components in. This
complete unit measures 10-2in x 4-9in x 2-4in. The

‘before to set the quiescent output voltage to half the
supply voltage.

Balance adjustment is obtained by connecting a
100 kilohm potentiometer between the pre-amplifier
odtputs of the two channels with the wiper earthed via a
capacitor. By adjusting this control the gain of either
channel may be reduced to achieve balance.

The complete circuit of the stereo amplifier is shown
in Fig. 3. 1t will be seen that the main amplifier
section is connected essentially as in the simple amplifier
described earlier.

CONSTRUCTIONAL DETAILS

Figs. 4, 5 and 6 show the constructional details of
the unit. The power supply components are mounted
directly on the chassis, as are the controls, while the
main circuitry of the amplifiers is mounted on the
3-6in X 5-2in piece of 0-2in matrix Veroboard. The
tone control network components are wired directly to
the potentiometers or between the potentiometers and a
tagstrip fixed to the chassis beneath them (see Fig. 6).
Screened leads are used for the input connections. The
arrangement gives a very compact design without

recommended construction order is as follows.

1. Build up tone control networks on chassis.

2. Build main board with flying leads attached for

_ connection to tone, volume and balance controls,
speaker sockets and power supply. Do not forget
to earth the heat sinks.

. Affix main board to chassis after thorough check-
ing (it is very trying taking it out again) and wire up
to controls.

4. Attach and connect up power supply components.

Because, in this layout, the supply reservoir capacitor
is connected via leads of about six inches in length, it is
necessary to provide supply decoupling directly on the
main board; hence the additional 0-1xF capacitor
(C14 in Fig. 3) across the supply.

PERFORMANCE OF STEREO AMPLIFIER
The characteristics were measured with a 7-5 ohm
load on the output of each channel. The power supply
generated a quiescent supply line voltage of 17-4V.
With one amplifier driven to full output this dropped to
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output per channel with both channels driven is 2:5W

rams. per channel. The remaining major charac-
+2 /_\ teristics are listed in Table I.
2+ \ MAX.BOOST /
5 \ / Table |: SPECIFICATION FOR STEREO
a-
,é . el AMPLIFIER
g / / \ \ Sensitivity (for 227W r.m.s. out- (60mV r.m.s.
< put)
E =6 MAX. CUT Input impedance: Volume control
\ at max. 700k Q2
- y Volume control
at min, 2MQ
: Frequency response (see Fig. 7) |5Hz-50kHz
~18 L Pl AR Ll Tone control range: Bass (40Hz) - 17dB, + 10dB
10Hz 100Hz kHz 10kHz 100kHz (see Fig. 7) Treble (15kHz) —15dB, + [1-5dB
FREQUENCY Distortion (see Fig. 8) less than | per
Fig. 7. Frequency response and tone control charac- . cent
teristics—stereo amplifier Noclos:trlglvse:ev(gle)f' 27W output, —80dB
Hum level (ref. 2.7W output, —72dB
z ., controls level)
= 2% Crosstalk level —40dB
2
)
o
2
= ‘
=it As for the simple amplifier the noise level quoted is
z worst case and is unweighted. The distortion curve
=] Fig. 8 shows higher distortion than for the simple
S amplifier due to the additional contribution from the
0 Loaenenl ol sl ding pre-amplifier. Again the distortion is predominantly
imwW 10Omw 100 mwW 1w 10w

OUTPUT POWER
Fig. 8. Distortion curve at 400Hz—stereo amplifier

16-5V, while with both driven to full output it dropped
to 15-8V. There are thus three maximum output
power figures that can be quoted:

1. Music power, which assumes that full power is
demanded for only very short periods so that the
supply remains at 17-4V.

2. Continuous sine wave output power with one
channel driven only.

3. Continuous sine wave output power with both
channels driven,

In this case measurements were made with one
channel driven, giving 2-7 watts r.m.s, continuous sine
wave output at the onset of clipping. The music
rating corresponding to this will be 3W r.ms. per
channel, while the maximum continuous sine wave

Fig. 9. Heat sink, made of 18 s.w.g.
aluminium, attached to the i.c. package
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second harmonic. Crosstalk was measured with one
channel driven to 2W r.m.s. output.

SUPERIOR PERFORMANCE

This and the previous article have shown how the
SL402and403 can be used in amplifier systems. These i.c.
devices enable the home constructor to produce complete
amplifiers of high reliability in a very small size without
recourse to elaborate constructional techniques.

The performance of the designs given will be adequate
for many applications (being superior to that of many
programme sources and loudspeakers), but it is not
claimed however that it reaches real high fidelity
standards, although many so-called hi fi amplifiers fall
sadly short of a —84dB noise level.

Next month’s article will show how advantage may be
taken of the low cost and simplicity of use of these units
to produce an unconventional stereo system which really
does merit the title high fidelity.




MARKET
PLACE

Items mentioned in this feature are usually
available from electronic equipment and coon-
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.

F.M. TUNER KIT

A new f.m. tuner kit from General
Avionic Associates Ltd., 9 Wimpole
Street, London, W.1,, is believed to
be the first kit to be made available
using integrated circuits in a pulse-
counting design.

The tuner is capacitively tuned and -
incorporates automatic frequency
control. A voltage tuned version is
available as an alternative.

The use of integrated circuits in the
tuner is claimed to be equivalent to
44 transistors and also eliminates the
need for discriminator and if.
transformers. The use of i.c.’s also
makes alignment much simpler.

The kit price is £9 19s 6d plus 5s
postage and packing. No technical
specification was given but an
illustrated instruction booklet is
included with the kit.

WORK BENCH AID

When working on the test bench,
the wish for a third hand before
becoming entangled in wire, fumbling
with components and the work piece,
and trying to juggle with a hot
soldering iron at the same time, is
quite a common scene.

The vice is a useful *‘third hand”
for holding items but is limited in the
number of angles that the work can
be held. The Pana Vise system from
Special Products Distributors is a
base and vice head arrangement that
allows the work piece to be pivoted

360 degrees in any tangent to a half
sphere to achieve any compound
angle, i.e. tilted 180 degrees and
rotated 360 degrees.

There are four types of bases and
seven work holder attachments avail-
able. The holders are easily locked
into position by a single patented
lock screw.

Further details and price list is
obtainable from Special Products
Distributors Ltd., 81 Piccadilly,
London, W.1.

SOLDER PINS

Solder pins that can be soldered
onto component leads so that they
can be readily plugged into printed
circuit and 0:050in matrix per-
forated boards are the latest product
from QOxley Development Co. Ltd.

These tapered, splined and barbed
pins are particularly useful for
enabling components to be removed
and replaced without damage to the
board, mounting transistor and
integrated circuits, and for con-
necting wires between boards.

Further information is available
from Oxley Developmsnts Co. Ltd.,
Priory Park, Ulverston, North
Lancashire.

LITERATURE

A designer’s guide to mercury and
alkaline primary cell power systems
has been published by Mallory
Batteries Ltd.

The guide, in addition to describing
the two primary cell systems, explains
their advantage under widely differing
conditions.

One of the guide’s objectives is to
assist design engineers of battery
powered equipment to make the best
possible choice when specifying a
particular battery.  The technical
specifications of 126 different mer-
cury and alkaline manganese cells
and batteries are included in the
guide.

Further information and copies of
the guide can be obtained from
Mallory Batteries Ltd., Gatwick
Road, Crawley, Sussex.

Another guide of particular interes
to electronics firms is the new edition
of the Guide to Northern Engineer-
ing, price 5s, now available from the
North East Engineering Bureau, 15,
Walker Terrace, Prince Consort
Road, Gateshead-on-Tyne, 8.

The guide contains the names and
addresses, with a description of
capacity and products of most
engineering and allied trades in the
Northern Region. There is also a
classified index to all products.

Featured in this issue are articles
from most of the development
organisations in the region, giving
valuable information and contacts
for expansion in the North.

COMPONENT ORDERING

SCHEME

It is always frustrating that just as a
project is nearing completion, com-
ponents are urgently required, and
being a spare time hobby or private
enterprise it invariably occurs in the
evenings or weekends when com-
ponents shops are closed.

To eliminate the unnecessary delays
involved when posting orders to
dealers and the time taken for
dealers to dispatch orders, Home
Radio (Components) are running a
special deposit credit account scheme
to individuals. They have installed
a special telephone answering
machine for customers wishing to
place orders outside normal business
hours and the scheme is claimed to
cover over 8,000 components.

The Credit Deposit Account is
similar to a scheme that has been
available for several years to industry,
government departments and educa-
tion authorities. Complete details can
be obtained from Home Radio (Com-
ponents) Ltd., 234-240 London
Road, Mitcham, Surrey.

NOTICE

It should be noted that the Peak
Sound advertisement on page 740 of
the October issue should read “Cir-
Kit" is supplied in spools, #in wide
x Sft long™ (not 50ft).

Completed tuner kit from General
Avionic Associates

Pana Vice

base and work
holder marketed
by Special Products
Distributors

Solder pins manufactured by
Oxley Development Co.
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AUTOMATIC MARSHALLING YARD : ' |

J S

1 A GIGISHS]

By P. GOODES

et
R

His is a fairly complex circuit for an automatic

marshalling yard and should not be attempted by
anyone who has not some knowledge of electronics.
No printed circuit layouts are given since it is assumed
that those building this circuit are capable of laying out
the components for themselves. The object of this
circuit is as follows (refer to the block diagram
Fig. 3.1 and track layout Fig. 3.2).

SHUNTING

Suppose a train of five trucks and an engine enters
the initial section of the yard. The engine is uncoupled
conventionally and is removed.

When the circuit supply is switched on and the
start button pressed, the control unit operates points
PS5 to its b position and allows the shunting engine to
come out of the siding (Fig. 3.2). This engine pushes
the five trucks up the slope where each is uncoupled in
turn and allowed to roll down the other side under
gravity.

As the first truck runs down it passes over switch
block S1 and trips one or a combination of the switches
in this block. The resulting pulse is fed into a switch
decoder and operates a particular combination of

NS

points; the truck is routed into the associated siding.

The rest of the trucks are still being pushed slowly
up the ramp and each is in turn uncoupled and routed
into its respective siding.

At any point during this sequence, the number
store may be programmed. This is achieved by
dialling pulses from an ordinary telephone dial into
the store, whose input is fed by gates biased from
master control.

When the shunting engine reaches switch S2 (which
it cannot do until all the trucks have been dispersed),
a pulse is fed to master control which primes the gates
on the number store read out, and also a pulse to the
engine control amplifier.

The first output from the store represents the first
digit dialled during programming, and this output is
fed to the relay which operates the points combination
required to reach this truck.

Suppose that truck number 4 was required as the
first truck (i.e. 4 was the first digit dialled). During
the uncoupling sequence, truck 4 was directed into a
particular siding. Then the first read-out operates
the points giving access to this siding and the engine
proceeds to collect this truck.

PULSE GEN. GATES STORE

GATES RELAYS

L o B

I TO POINTS

TRACK SWITCH T

MASTER CONTROL

Y

I TO TRACK

Fig. 3.1.

Typical system of control for a marshalling yard

C

| E—
ENGINE CONTROL
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CN 15 Watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare from

bits available from .040” (1mm) up to 3/16" 32'6
For 240, 220, 110, 50 or 24 volts.
| . --------:------------
C Complete precision

soldering kit
e \ B Model CN 15 watts
G 18 watts. Fitted 3/32" bit for miniature "‘i’:ia‘,‘"’ iron, fitted
work an production lines. Interchangeable +&” bit. Interchangeable
spare bits, 1/8”, 3/16"* and 1/4" availabie.
For 240, 220 o« 110 valts. 32/6.

Thus kit—in a rigid plastic
‘toot-box’ contains

spare bits. f5 7. %"
® Reel of resin-cored
solder

C _ \ B m Felt cleaning pad
= @ - m Stand forsoldering iran
»
£20 watts. Fitted with 1/4” bit.
interchangeable spare bits 3/32”, /8,

3/16°° available, For 240, 220, 110
volts. From 35/-

From Electrical and Radio

Shops of
send cash 4 9 , 6
to Antex.

PLUS 36-page booklet on
‘How-10-Soldes "—a mine
of information for amateur
and professional

—= - —
ES25 watts. Fitted with 1/8” bit.
Interchangeable bits 3/32, 3/16" snd 1/4*°
avsilable, 1deal for high speed production

lines. For 240, 220, 110, 24 or 12 vcits,
Frum 35/-

f o

— R —
F40 watts. Fitted 5/16” bit.
Interchangeable bits 1/4°°, 3/16", 1/3", 3/32"
availabie. Very high temperature iroa. For
240, 220, 110, 24 or 20 voits. Frormr 42/6

Spare bits and elements for all mode's
and voltages immediately availabie fiom stock.

Model CN 240/2 !
15 watts - 240 volts
Fitted with nickel plated bit {3/32”) and in

handy transparent pack. From Electrical 31 '_
and Radio Shops or send cash to Antex.

for your
miniature
soldering

PRECISION MINIATURE SOLDERING IRONS

Antex, Mayfiower House, Plymouth, Devon.
Telephone: Plymouth 67377/8
Telex: 45296. Giro No. 2681000.

Please send me the Antex colour
catalogue

D Please send me the following irons
Quantity Model Bit Size Volits Price

NAME ...
ADDRESS ...............
......................... e . R ER
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SEMICONDUCTORS & COMPONENTS

BRAND NEW (Saturday callers only 5% Discount) GUARANTEED
PANEL METERS
TRANSISTORS S SAernie;—F»\'%oE SIZE 42 x 42mm. All prices for 1-9 p
2G301  4/- 2N30I4  7/6 2NS367 11/6 BCIOB  3/6 BFYSGA |1/~ NKT238 6/ | 35/, |o¢/>‘fo.|oo;i‘AA 3315//0 %%“(Cso%zu/‘ 2?5"/“—‘“\"16 155/%9-50“:
2G302 4/ 2N3053  6/6 2NS457  7/6 BCI09  3/6 BFY7S 6/~ NKT240 6/ | 25/-: |OMA, 28/~ SOMA. 25/-. \0OMA, 25/—; S00MA, 15,_'
2G303 4/ 2N3O54 11/6 25005 15/~ BCII3  6/6 BFY76 6/~ NKT241 6/6 | 1A, 25/~; 5A, 28/-: 10V, 28/-c 20V 25/-; SOV, 25/—; 300V, 25/-:
2G306  8/6 2N3055 {5/~ 25020 37/6 BCII5  6/6 BFY77 1i/6 NKT10419 500V, 25/ ' ; ' g ;
8 o M mm e s R B e e | T
- 2N 6/ 6/6 6/6 BFWS8 7/6 NKTI043
3L Yo NI e- 25l sl BCIZI 4 BEWSY 66 L SILICON RECTIFIERS
2N3136 6/ 5/ 4/- BFWEO 6/6 NKTIO0519 PIV 50 00 200
2G381 - 4/6 2N3390 10/6 25502  5/6 BCI25 13/6 BSXI9  5/6 6/- | 1A 2/9 I:/_ FYE) ;?2 ‘3%’ 2(/)9 '2/%0 12000
2N404  6/6 2N3391 7/6 25503  5/6 BCI26 13/6 BSX20 5/6 NKT20329 3A 3~ = — 46 — e = -
2N696 5/- 2N3391A 6/- 3N83 37/6 BCi40 11/- BSX2l 8/6 | — — 5/- 6/6 7/6 9/ 10/-* —
2N697  5/- 2N3392 6/6 3NI28 18/6 BCI47  5/- BSX26 10/6 NKT20339 IOA 8/- 12/6 13/6 16/6 16/6 19/6 23/~ 30/
2N698 4/6 2N3393  6/6 3Ni40 19/6 BCI48  4/6 BSX27 10/6 t 15/6 16/9 21/ 20/~ 26/- 326 43/6
2N706 2N3394 5/6 3NI4l 21/6 BCI49 5/~ BSX28 6/~ NKT80I| ‘SA only 1A Types are plastic
%N782A z/e 1N§40§ 716 gmg :g;g a<c:157 ;;- BSX60 19/6 15/
4/- 2N3403  7/6 BCI58 6 BSX6l 12/6 NKT80112
2N709 12/6 2N3404 8/6 3NIS2 24/— BCI59  4/- B5X76  4/6 1 DIODES & RECTIFIERS
IN7I8 6/ 2N3405 12/6 R.CA.:— BCI6O 12/6 BSX77  6/6 NKT80I13 IN461 1/6 15130 2/6 BAXI3 2/6 BYZI0 9/~ OA73 2/-
2N726  5/- IN34i4 5/6 40250 16/6 BCI67  3/6 BSX78  6/6 IN9I14 1/6 15132 2/6 BAXI6 2/6 BYZII 7/6 OA79 19
2N727 5/- 2N34I5 6/6 40251 17/6 BCl68 3/6 BSYIO 5/6 NKT80211 IN9I6 1/6 1SI131 3/- BAYI8 3/6 BYZI2 6/6 OA8I 1/6
2IN743  4/6 2N3416 96 40253  8/6 BCI69 3/6 B5YIl 5/6 IN4007 4/6  AAII9 2/- BAY3l 1/6 BYZI3 5/ OA85 I/6
2N744  4/6 2IN3417 1176 40254 10/6 BCI70 3/6 BSY24 4/ NKT802I2 1S010 3/- AAZI3 2/- BAY38 2/6 FST3/4 4/6 OA9 /6
2N753  5/6 2N3570 12/6 40309 10/6 BCI71  3/6 BSY25  4/- 18 1S021 4/~ AAZI5 2/6 BYI0O 4/6 FSTI/8 6/- OA9I ie
2N9I4  3/6 2N3572 12/6 40310 13/~ BCI72  3/6 BSY26 4/ NKT802I3 15025 5/ AAZI7 2/6 BYI03 4/6 OA5 2/6 OA95 I/6
2N9I6  3/6 2N3605 5/6 40311 10/6 BCIB2  4/6 BSY27 4/ [ ISI13 3)- BAIOO 2/- BYI22 7/6 OA3 2/~ OAI82 2/-
2N9I8  6/- 2N3606 5/6 40312 13/6 BCIB3 46 BSY28 4/ NKT80214 IS120 2/6 BAI02 4/~ BYI24 3/- OA47 2/- OA200 2/-
2N929  5/6 2N3607 4/6 40314 11/~ BCI84  4/6 BSY29 4/ | ISI21 2/6 BAII5 1j6 BYXIO 5/6 OA70 1/6 OA202 2/-
e ge e M6 GND L s B0 g B o,
2N36 - 0 5/6 BSY36 5/ 18/6
i e R 40 0D s B8 B B e ace | ITEORATED CmouiTs
2 - B BSY38 /6 i _ 5
INII3] 8/6 2N3704 5/6 40320 1l/- BCY3] 46 BSYID 4/6 OC20 26 | Saigy; so  CA020 301 CAzozsa Sl B
INI132 86 2N3705 46 40323  10/6 BCY2 7/6 BSY40 6/6 OC22 8— | Cajg), 28  CA02 426 .. CA3043 35/
IN1302  4/- 2N3706 4/6 40324 12/6 BCYI3 5/6 BSYSI 10/6 OC23 8- | Calo13 30  CA022 35— CA3044 31206
IN1303  4/- 2N3707 4/- 40326 10/6 BCY34 5/6 BSYS2 6.- OC24  7/6 | Ca30ld 300 CA3035 35/-  Cadods i
2NI304  4/6 2N3708 4/- 40329 7/6 BCY38 5/6 BSY53 9/~ OC1S 8- | Ca3olg 25-  CA3023 32/6 303 201 CA304¢8 15/
INIJ0S  4/6 2N3709 4/- 40344 8- BCY39 &/6 BSYSd 6~ OC26 66 | Cal0ls 25/  CA026 27/6  CAI0I 2o Carode 23/-
IN1306  5/- 3N37I0 4/- 40347 10/~ BCY40 7/6 BSYS6 6 OC8  8/6 | . Ehlony e
2NI307 5/- 2N3711 4/- 40348 11/~ BCY42 3/- BSY78 9/6 OC30  8/- ata and application sheets 2/- per type 25/~
2NI308 6/~ 2N3819 9/~ 40360 12/6 BCY43 3/ BSY79 9/6 OC35 6/6 | Motorola
2NI309 6/~ 2N3820 21/6 40361 12/6 BCYS4 7/6 BSYB2 10/6 OC36  6/6 | MC724P Quad 2 Input Gates 19/6
2N1420 7/6 2N3823 17/6 40362 14/6 BCYS8 4/6 BSY83 I1/6 OC38 l0/6 | MC789P Hex Inverter 19/6
2N 1507 5/6 2N3854 5/6 40370 8/6 BCYS9 4/6 BSY84 12/6 OC4) 4/6 MC790P Dual JK Flip Flop 32/6
2NIS25 7/6 2N3854A 5/6 40467  16/6 BCY60 19/6 BSYS5 (3/6 OC42  4/- | MC799P Dual Bufier 29/6
2NI526 7/6 2N38S5 5/6 40468A 16/6 BCY70 5/6 BSY87 10/6 OC44  4/- | Fairchild 1-6 611 124
2NI527  7/6 2N3855A 6/- ACI07 6/~ BCY7l 9/6 BSYS0 (1/6 OC45  2/6 Buffer - 9/6 8/4
2NI605 9/6 3IN3856 6/- ACI26 4/~ BCY72 5/- BSY95A 13/6 OC 3/~ | (914 Dual Gate /- 9/6 8/4
2NI1613  6/6 2N3IBS6A 6/- ACI27 5/- BCZI0 4/6 BSW4l 8/6 OC70 3/- L923 JK Flip Flop 14/ 12/6 19
2N1631 8/6 2N3858 5/- ACI28 4/~ BCZII 4/6 BSW70 5/6 OC7I 2/6 L709 Operational Amplifier  27/6 23/- 20/-
2N1632  8/6 IN3BSBA 6/~ ACI76  6/- BDI2I 19/6 DI6PI  7/6 OC72  2/6 | Quantity Prices on Application
INI637 8/6 2N3859 5/6 ACI87 (2/- BDI23 23/6 DI6P2 8- OC74  4/6 | & A Ecras
IN1638  8/6 2NIB59A 6/6 ACIB8 12/~ BDI24 12/~ DI6P3  7/6 OC75  4/6 | Deneral Electric Low Level Amplifier 27/6
INI639 8/6 2N3BCO 6/~ ACYI7 5/ BFIIS 5/6 DIeP4 8- OCr6 3~ | FAZ30 AT 2616
2N1711 6/6 2N3877 9/~ ACYI8  5/- BFII7 10/6 GETI02 6/~ OC77  4/- | pA23d P e olifi 45
2N1889 8/~ 2N387TA 9/6 ACYI9 5/- BFI67  6/6 GETII3 4/- OC78  3/- watt Audio Amplifier /-
2N1893 8/~ 2N3900 10/6 ACY20 5/- BFI73 7/6 GETII4 4/- OC78D 3/- Mullard
2N2147 17/6 2N3900A11/6 ACY2]l 5/ BFI77 11/6 GETII6 6/- OC8I 4/- FCH211 Hextuple DTL Inverter Gate 28/6
2N2148 12/6 2N3901 19/6 ACY22 4/- BFI78 10/6 GETII8 4/- OCSID 3/ FCH22{ Triple 3 Input DTL Line 28/6
2N2160 14/6 2N3903 8/- ACY28 4/- BFI79 11/6 GETII9 4/- OC82  3/- | FCIIOI 3 Input JK Flip Flop 35/—
2IN2193 '5/6 2N3904 8/6 ACY40 4/- BFI80  7/6 GETI20 6/6 OC82D 3/- | TAA24) Operational Amplifier 47/6
2N2193a 5/6 2N3905 8/~ ACY4l 5/~ BFIBI  6/6 GET873 3/~ OC83  4/6 | TAA243 Operational Amplifier 4776
2N2|94A 4/6 2N3906 8/6 ACY44 8/~ BF[84 7/6 GET880 6/- OCB84 5/- TAA263 Linear A.F. Amplifier 19/6
N2217 6/- 2N4058 6/6 ADI40 8/- BFI8S 5/6 GETB887 4/- OCI23 4/6 TAA320 Most L.F. Pre-Amplifier 15/6
NEE LN T RE B oo o ss O RESISTORS
N 6/~ 2N4 - 5 5 5/6 GET890 4/6 40 6/
2N2220 5/~ 2N406] 5- ADI6I  7/6 BFI%  5/6 GET896 4/6 OCI70  6/— ;II'\II-IYgIS'II;OORS 200 400 & SbS'l;‘IR
2N2221  5/- 2N4062  5/6 ADI62  7/6 BFI97 /6 GET8S7 4/6 OCI71 e | o 30 108 20 8 96 05 aah
IN2222 3/ 2NA24 /6 AFl06 16 BFI98  5/6 GETB9B d4/6 OC200 5/ | o gim 308 S 97 8 | F wartl %50 4d. a
IN2287 21/6 2N4255 8/6 AFII4 5/~ BF200 10/6 MATI00 &/- OC20l 5/6 | 3 A - T watt 5% p2AC 2k
IN2297 6/~ 2N4255 7/6 AFII5  5/- BF224  6/6 MATIOI 6. OC202 86 a8 T ace 5%, 5d.
IN2302 126 2N4285 36 AFIIG 3/~ BE22S  6/6 MATI20 6/- OC203  5/6 | Jo, ,p0 300" 131” wate 1075, 6d.
IN2303  7/6 2N42B6 36 AFII7 5/~ BE2Y7 /6 MATI2I 6~ OC204 5i6 | S50 1100 05 AN om S | 2 wart 10%, 1/
2N2368 6/6 IN4287 /6 AFIIS  12/6 BF238  6/6 MI400 21/6 OC205  7/6 | A% 35e o L=
2N2369 2N4288  3/6 AFII9 4/~ BFXI2 5/6 MI420 22/6 OC207 7/6 :
2N2369A 5/- 2N4289 4/6 AFI24  5/- BFXI3 5/6 MJ42| 22/6 OCP/I  8/6
2N2410 10/6 2N4290 3/6 AFI25  5/- BFX29 12/6 MJ430 20/6 ORPI2 8/6 | VEROBOARD WIRE-WOUND
2IN2411 6/6 2N4291 3/6 AFI26 5/~ BFX30 9/- MJ440 19/~ ORP60 10/- 015 01 3 5% ( 270 oh
2N2412  6/6 2N4292 3/6 AFI27 5/~ BFX43 8/6 MI480 20/6 ORP6I 10/- Matrix Matrix onty), 16 P t° ohms
2N2483  5/6 2N443)  5/6 AFI39  7/6 BFX44  8/6 MI4BI 27/6 P346A  5/6 | 3 , 3in 36 4)- 5 wate 5% ( 8.2k |
2N2484  5/6 1IN4434 5/6 AFI78  12/6 BFX68 13/6 MI490 22/6 TIS34  17/6 | 31 » 5 w9 4 Fare 2% (up to D Culfh
IN2539  4/6 2IN4435 5/6 AFI79 [1/6 BFX6BA 13/6 MI491 2%/6 TiS43 86 | 3i 1 330, wn 4 10 watt 5% ( o 1)
2N2540 46 2N5027 10/6 AFI80 12/6 BFXB4 8/~ MPFI02 8/6 TIS44 3/~ | 335 5, 566 5/6 S0 o ED ED 2L CLL
IN2613 7/9 INS5028 11/6 AFI8I  8/6 BFX85 10/~ MPFIO3 7/6 TIS45 4~ | 3§ X |7, 18- 21/6
i If o de Aun e s 4 peder p6oqme 4| R TG
" E 7 10/~ MPFIO5  8/— - ; : 2
2N2646 1106 INSI72  4/6 AF2B0 13/6 BEXBB 5= MPSI6IB 6/6 TIS4B 4l | yoro'Lin(Blaim 15/ POTENTIOMETERS
2N2696  6/6 2N5174 12/6 AFZI1  5/6 BFX92A 12/6 NKT0013 8/6 TIS49  4/- of - - Carbon:
2N2711  8/6 2IN5I75 12/6 AFZI2  6/6 BEY|O /6 NKTI24 8/6 TISS0  5/6 | vero Cutter, 9/- Log. and Lin., less switch, 3/3.
2N2712  8/6 2N5176 13/6 ASY26  5/6 BFY|l  4/6 NKTI25 6/~ TIS5I 4/~ : Log. and Lin.. with switch, 4/6-
2IN2713 9/~ 2N5232  8/6 ASY27 8/6 BFYI7 4/6 NKTI26 7/6 TIS52  4/— Wire-wound Pots (3W), 6/6.
2IN2714 9/- 2N5232A 9/- ASY28 5/6 BFYI8 4/6 NKTi28 5/6 Tiss3s 6. | HEAT SINKS Twin Ganged Stereo Pots. Log.
IN2865 12/6 2N5245 12/6 ASY29  4/6 BFYI9  4/6 NKTI35 5/6 TISSO  6/6 | 4-8 x 4 x lin Finned for Two | and Lin- 706,
2N2904 8/~ 2N5246 12/6 ASY36 5/- BFY20 12/6 NKTI37 6/6 TIS6! 6/6 | TO-3Trans, 9/6. 48 x 2 x lin
2N2904A 8/- 2N5249 13/6 ASYS0  5/- BFY2l 86 NKT210 6/~ ZTXI07 3/6 | Finned, for One TO-3 Trans.,
2N2905 8/ 2N5249A13/6 ASYS|  6/6 BFY24 9/~ NKT2il 6/6 ZTXI08 3/6 | 6/6, For SO-1, 6d. For TO-5,
2N2905A 8/- 2N53 7/6 ASYS)  5/- BFY25 5/~ NKT2i2 5/6 ZTXI09 3/6 | I/~ Finned. For TO-18, I/- | PRESETS
2N2906 8/~ 2N5306 8/- ASY54  5/- BFY26 4/~ NKT213 6/6 ZTX300 4/- | Finned. For TO.(8, I/~ Finned.
2N2906A 8/- 2N5307 7/6 ASY62  5/- BFY29 10/~ NKT214 4/6 ZTX301 4/ Miniature and Sub-miniature
2N2907  8/- 2NS5108 7/6 ASYE3  3/6 BFY30 10/~ NKT2I5 4/6 2ZTX302 5~ | CAPACITORS (0-2W), Vertical and Horizontal,
IN2923 4/~ 2N5309 12/6 ASY72 5/~ BFY36 4/~ NKT216 6/6 2TX303 5/- | ~% 9 p— ije.
%N%gu 4/6 2N5310 8/6 ASY8)  5/— ggn 5/ “K$2I; 8/6 ZTX304 7/6 rml:"’:ﬂﬂ:‘b,eF°'Erer:"::‘;3’:
N2925  4/6 2N5354 5/6 A5Y86  6/6 44 19 NKI219 616 ZTX500 5/ | Bolyescar, - Ceramic.  Poly
IN2926 2N5355 56 ASZ20  7/6 BEYAS 136 NKT223 616 77x501 5= | seyrene. Sitver Mica, Tantalorr, | THERMISTORS
. Green 3 00 Rsz2) BFYS0  4/6 NKT224 5/- K » g o 0ol
o Yellow 2/9 2N5356 10/6 AS 76 BFYS5| 46 NKT225 5/~ ZIX502 6/- rimmers arge range in stock from
i Qrange 2/6 INSIES 9/6 AUYIO 20/ BFYS2 46 NKT229 6/~ ZTX503 5/- | Examples: OB chmitolll 0K N 7.111)5 C. (See
) . catalogue ul Ist,
2N3011 5/~ 2N5366 10/ BCI07  3/6 BFYS3  5/6 NKT237 8/ ZTX504 12/6 %388"';;2\6 :3/2 < ar<" habpy 1o quore for
. d m , 10/ quantity supplies to manufac-
Post & Packing |/6d per order. Overseas 10/-. Send 6d. stamp for catalogue. 5.000mF 50V, (9/6 turers, etc.

Telephone
01-452 0161/2/3

A MARSHALL & SON

CALLERS WELCOME
28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 Kgs. 9-5.30 Mon-Sat
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The engine, meantime, has been slowing down (due
to the pulse from S2 to the engine control amplifier).
The engine couples with the truck and continues to
slow down, stop and reverse out of the siding with the
truck. As it reverses out and once more trips S2
switch, it starts slowing down again and starts going
forward dgain. As it trips S2, a pulse is fed to master
control to read out the second digit in the store. The
engine then proceeds to collect this truck also.

When all trucks have been collected in this manner,
master control operates uncoupler number 2 and the
trucks are left where they were initially. The shunting
engine returns to its siding, trips switch S3, and resets
the circuit. The main engine may now return and
collect the newly formed train.

TRACK SWITCH DECODER

The main requirement for this section was simplicity
and reliability. The object of the decoder is to be
able to distinguish any one truck from any other
truck (Fig. 3.3). The idea of reflecting light from
coloured patches on the trucks was unnecessarily
complex and would require some very careful setting
up.

Consequently trip switches were used. These were
made from off-cuts of old relay contacts and mounted
in a bank of three (Fig. 3.4) which for the purpose of
the circuit description will be called Sta, Stb, and S lc.

In the quiescent state of all three switches being open,
inverters 11, 13, 15, are giving a 0 output and hence 12,
14, 16 are giving a | output. When Sla operates, 1!
gives a |, 12 a 0 and similarly for Sib and Stc.

SHUNTING ENGINE TRACK TRIPS
SIDING S1&S2

EXAGGERATED VIEW SHOWING INCLINES OF SIDINGS

Fig. 3.2. Coding system for control at sidings.
to P5—<“a”’ is straight on, “b”’ is fork

PROJECTING FLANGES
MOUNTED ON TRUCK
TO CATCH SWITCHES

SWITCH st

|/ 7
TRIP SWITCHES

/7,

FLANGE ON TRUCK

THIN COPPER STRIP ———» !(—THIN COPPER STRIP

SIDE VIEW

/ 2 GAPS CUT IN EACH RAIL

ISOLATED SECTION OF EACH RAIL
SWICHS2 Q‘connecreo TO INPUT TRAIN

CONTROL VIA DIODES

Fig. 3.4. Trip switches on track are actuated by
projecting flanges on truck underside

SIDINGS

Points P

el -}
LAt LA2
1a 'I o I I A
Sa
————————3=B
LA3 LA4
Y| o I 1 B
Sb
P ——— Y
LAS LA6
el AU I D S )
Se [
Resistor Rl on each inverter (see Fig I.11 in Part 1) LAI, LA3,

LAS, to be connected between TRI base and — 12V, Switches
Sa, Sb, and Sc connected between base and earth (see Fig 1.12)

es\za

A~ ouTPUT
_ 61 LINES
B — [} 1
]

A N~ 62

~ 64
B — ° ab 4
ek
& 65
B ° ac 5
c

Fig. 3.3. Track switch decoder using
inverters (top) and gates
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Combinations of the six inverter outputs are fed to
AND ..gates controlled by master control. Thus for
any one switch or combination of switches operating,
one gate will give an output.

Considering a few codes:

Sla operates alone

A B A B C
I 0 0 1 0
The only gate with this input combination is Gl,
therefore G1 gives a | output (assuming that master
control gives the O.K.).
Considering Sla and S1b operating together:
A B A B Cc T
1 1 0 0 0 1
Gate G4 will then give an output.

el

Thus each truck may be coded by fitting small
projections to the underside to trip combinations of
these switches (Fig. 3.4).

MASTER CONTROL UNIT

This section, as the name implies, controls all the
switching sequences required to build up the train.
When the start button is depressed, BS1 is triggered.
This means that BS1b gives a 1 output which operates
points P5 to allow the shunting engine to leave its
siding. Fig. 3.5 shows the master control system.

The depression of this switch also gives BS2b a |
output which primes the store input gates and also the
decoder gates. The pulse feeding the slow down
amplifier causes the engine to speed up, and it proceeds
to disperse the trucks as they pass over uncoupler
number | operated via relay RLA (see Fig. 3.6 points
actuators).

-12v
ENGINE TRIP
s2
JRLS

SCHMITT
TRIGGER
TO NUMBER
—12v STORE GATING
I3

FROM 8 LINE OF
NUMBER STORE

START
-V -y BUTTON
START l
PRESS INVERTER
BUTTON
C Ms2
©o Lo L L TO TRACK
RESET I \l,.
SLOW ENGINE
DOWN CONTROL AMP.
RB1 TO NUMBER 2 )6t RESET j CONTACTS OF
0 b STORE GATING RELAY OPERATED
o BY RB4
RELAYS TO OPERATE
eIt re3\/ It A ] |bs3
¢ \I/-\ RBS
TO UNCOUPLER
VR“ it 3 UC2 VIA RLS
TO UNCOUPLER
UCY VIA RL3 DIRECTION CONTROL BS4B 62
RELAY
RESET
OFF NORMAL
SPRINGS -
1) r 1 IILL ;‘_ B A ‘l NOTE:~ BS3 IS DIVIDE BY 2
]
4 o 4| & ,1A|a|c}——|A]a|BS4I
L COUNTER J'
SPRINGS
I
BS4A  YB YIC BS4B YA 1B YiC

Fig. 3.5. Block diagram of the master control unit

L A |
63 64 ics | 66 67
. J
=

TO NUMBER STORE GATING
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ELECTRONIC COMPONENTS AND EQUIPMENT @

% STEREO HEADPHONES

Adjustable head- . ~
band. High
quality 8+ 8 ohm
phones with

padded earpieces.
Fitted jack.
Suitable for 3-16
ohms. Frequency range 25¢/s to l4ke/s.
DHO1S, Price 59/6,

* TRANSISTOR

CHECKER
Complete capacity
for checking all

transistors npn and

pnp for alpha, beta

and German, Also
diodes complete
with leads and

instructions,
QM-2, Price
£5.19.6, p.p. 3/6.

 MULTIMETER
Return of a popular

model. 2000 ohms/V. ‘

0/ 10750 | 500 X ’
1000V a.c./d.c. e
0/50uA. 0/10/250mA ';'
d.c.0/10/100k0 / L

M@ resistance.

dB and capacitance

scales. Size 5in 2
34in < l4in. Robust

and easy to use. 8
Complete with

leads, batteries and instructions.

THL33A, Price 82/6, pp.2/6
Leather Case, Price 22/6.

Y QUALITY PANEL METERS
(D.C. RANGES)

38 Series. Face size 42 x 42mm
{13in < 1%in). SOuA, 37/6; 100uA, 35/—;
200;A, 32/6; S00uA, 27/6; ImA, SmA,
10mA, 50mA, 100mA, 500mA, 25/- each;
10V, 20V, 50V, 100V, 300V and 500V.
25/- each; |A and 5A, 25/- each. st
meter, tma, 29/6. Vu meter, 37/6,
65 Series. Face size * T8mm
(3% - 33in}. SOuA, 62/6; 100tA, 52/6;
200,(A, 47/6; 500u:A, 45/-; ImA, SmA,
10mA, 500mA, 37/6 each. “'S" meter,
ImA, 42/6. Other ranges and sizes
available— state requirements.

FREE Complete list on request, with details.

& (3
ﬁmﬂ’ I3

o,
i LlamPERES
or

* EXPERIMENTER'S MODULE

Terrific offer of brand
new STC time delay £)
electronic units.

Adjustable 3-15 recs.

9-12V operated.

Supplied complete

with suggested uses

circuits. STC Module

* CHASSIS PUNCH KIT

Price 35/-.

% SPECIAL OFFER OF EMI

TWEETERS
@ 2iin units 6/8W, 5Skc/s to 15ke/s,
8 ohms (suitable for 3-8 ohms). Price

12/6. p.p. 1 /6.

@ 3in units 10/12W, 3kc/s to 20ke/s.
For 3 to 8 ohms—Price 15/-, p.p. 2/~
For 12 to 16 ohms—Price 20/-, p.p. 2/—.

S

% 50,000 OHMS PER VOLT MULTIMETER

Recommended quality instrus
ment with mirror scale and
overload protection. 0/0-3/3/
12/60/120/300/600/1200V d.c.
50k Q/V; 0/6/30/120/300/600/
1200V a.c. 10kQ/V, 0/30uA/
6/60/300mA, 0/12A;  resis-
tance O/10kQ/1/10/100MQ.
Meter movement 200A,
Polarity reversing switch
Complete with batteries,
leads and instructions.

AF105, Price £8.10.0. pp.2/6
Leather Case 28/6.

% SINE/SQUARE WAVE AUDIO
CENERATOR
Provides audio output on 4 bands. Sine
wave 20¢/s to 200kc/s, output up to 7V,
square wave 60c/s to 30kc/s, 7V p-p.
Distortion under 2%. Output impedance
IkQ. Variable output amplitude control.
Supplied with leads and instructions A.C.
mains operated. TE22, Price £16.10.0,
carriage, etc., 10/~

R R
* INTEGRATED CIRCUITS
| watt 20/-, 2 wate 37/6, 5 wace 52/6,
Preamps 22/6.
Application reports covering above 3/6.
IC10 10 wate 59/6 (with decails).
CA3014 FmIF/DISCR. 29/6.

% GRID DiP
METER

All transistor grid

dip meter, absorp-

tion wavemeter and

osc. detector. Fre-

* VACUUM TUBE VOLT METER

F_ea(uresllow price for such an snstrument. large
6in full view scaled meter. 28 ranges. D.C. volts:
0/13/5/15/50/150/500/1500. A.C. volts: 0/i4/5/
15/50/150/500/1500 r.m.s.; O/l 4/4/14/40/140/400
1400/4000 p-p. Resistance: R 10-100-1 k-
10k-100k—tm~10m. Range 0-2 ohm to (000MQ.
dB scales: —10 to +65dB. Complete with
‘i&s/gructions and leads. H.V. Probe 50/-. R.F. Probe

MODEL TESS £17.100p.p.7/6

quency range
440kc/s to 280Mc/s
in 6 coils. Uses
transistors plus
diode with 500uA
meter. Internal
battery.

TEIS, Price £§1.10.0, pp-3/6

* FIELD
STRENGTH

METERS

% MULTI-METER 20kQ/V

Popular model but with extra
scale range 20,000 ohms per
volt.  0/5/25/50/250/500/2500V
d.c.. 0/10/50/100/500/1000V a.c.,
0/501.A, 0/25/250mA. Resis-
cance 0-6k 2 and 6MQ. Also dB
scales and capacitance.

200H, Price 77/6 pp.2/-
Leather case, Price 15

5-ranges 1-250Mc/s. Fitted 200pA
meter. Earphone output. Calibrated
tuning scales.

FL30HA Price 72/6 pp.2
Also non calibrated type peaking
F’S Meter. FSI| Price 45/- pp. 26

% SIGNAL INJECTOR AND TRACER
— ——
L — =g

New mode! for checking all audio and

RF up to VHF. Simple to use. Battery

operated. Qutputapprox. lke/s. -4V pp.

Harmonics up to

SE2508, Price 35/- pp.1'6
*Matching Signal Tracer

SE500. Price 27/6 pp.1

TO3 SCOPE £35pp 10/-

% TRANSISTOR POWER
AMPLIFIERS

12W, 3eohm, 100mV input, 24V

supply. Model MPAI12/3, £4.10.0,

p.p. 3/-.

12W, 12-16 ohm, 100mV input, 40V

supply. Model MPAI2/15, £5.5.0,
8-16 ohm, 180mV input,

supply. Model MPALS,

£7.10.0, p.p. 4/6. Power supplies:

24-40V, 90/-, p.p. 3/6; 50-60V,

97/6.

Model PAT TW amplifier. 3_ohms
Q/P, TmV input, operates |2-18V.
Price 72/6.

@ Henry's 320 page Catalogue has over 6,500 stock items.
It you read this magazine and have not obtained one. you
shouid—it will save you a lot of money as Henry’s stock
most things you require in components and equipment at
low prices. Price 7/6pp.1/6 with 10/~ value discount vouchers.

GOMPLETE DETAILS IN LATEST CATALOGUE

HENRY’S RADIO LTD.

Complete kit with punches {in, tin, }in.
tin, tgin for mecal plastics, etc., up to
16 gauge. Price §50/- p.p. 4/6.

SWR
ALIGNMENT
METER

Ideal for all transmitter

alignment. Builtein
field strength meter
1000 A Complete.
Ready to use. SWR
111 to 1:3.

SWR-3,
p.p. 2/6.

Price 69/6,

% TRANSISTORISED
INTERCOMMS

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

Tetephone amplifier, 59/6,

Did you know we stock over [,000
Transistors and Devices?
Ask for Latest FREE List (No. 36).

* MAKE YOUR OWN PRINTED
CIRCUITS

Supplied complete with copper boards.
Templates for shapes, all necessary fluids
and pastes. Easy ro use. Box forms
dishes, Price 17/6, p.p. 2/~.

% BUILD THIS MW/LW TUNER

Complete high quality superhet tuner.
Built-in ferrite rod. Bactery operated.
Will feed any amplifier. Printed circuit
construction, 3 transistors plus diode.
To Build, 79/6, p.p- 2/6.

* STABILISED POWER SUPPLY
New, 1 Amp swit-
ched supply unit.
Qutputs 3-6-9 and
12 volts up to !
Amp. Fully fused.
Voltage indicator
lamps.

Price £8 15 0.

Mode! SE101A

303 & 309 Edgware Road, London, W.2

Phones: "303" 01-723 1008/9.
Open Mon. to Sat. 9a.m.—6p.m. Thurs. Ip.m (All Mail orders to ''303"')

309" 01-723 6963
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“RADIO GONSTRUGTOR

IN THE

OCTOBER

FREE <o

WORKSHOP PLANS

FOR THE
NEOPHYTE

TS

AUDIO AMPLIFIER

The plans contain large scale
point-to-point wiring diagram:
drilling plans: tables etc. i
‘The amplifier is a practical easy-
to-build project especially com-
missioned.

PLUS

SIMPLE COLOUR PRINTER

“CIR-KIT"” PERSONAL
PORTABLE SUPERHET
i ETC. ETC.

ALSO

EXCLUSIVE MOTORING
OFFER

RADID CONSTRUCTOR

ON SALE NOW 3/-

Laaa
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prepare Now
for tomorows’s
world

Today there is a huge demand for technologists
such as electronics, nuclear and computer systems
engineers, radio and television engineers, etc. In
the future, there will be even more such important
positions requiring just the up-to-date, advanced
technical education which CREI, the Home Study
Division of McGraw-Hill Book Co., can provide.

CREI Study Programmes are directly relaied to the
problems of industry including the latest tech-
nological developments and advanced ideas. The
individual tuition given by the CRE! panel of
experts in each specialised field is comparable in
technological content with that of technical
colleges.

Take the first step to a better job now —enrol with
CREI, the specialists in Technical Home Study
Education.

CREI Programmes are available in:

Electronic Engineering Technology % Industrial Electronics
for Automation % Computer Systems Technology % Nuclear
Engineering * Mathematics for Electronics Engineers %
Television Engineering % Radar and Servo Engineering %
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During programming, the normally off springs of
the dial are used to shift the ring counter Y1 which
primes the associated store input gates. Thus every
time a digit is commenced, the | in the counter moves
along one section and opens gates to another part of
the store,

REQUIRED ORDER MOVEMENT

Assuming now that the required order of the train
has been dialled into the store (which is dealt with
later), and that the engine has routed all the trucks
into the required sidings, switch S2 is now tripped by
the engine. This sends a | pulse into MS2 (which
controls the slowing down of the engine) and a | pulse
into gate G| which, being already primed by BS2b,
gives in turn a | output. This is fed via Il to set ring
counter Y1 to its 1" position.

BUFFER RELAYS
1 AMPS
2
e : \ N
-
o)D" e
a3
= (I
£8 ; \
oft OR RLC
25 (o )—D—1]
SER \onj {> ERLD
Y
3 (%) > [ Jre
NOTE:~ ALL BUFFERS ARE
SINGLE SHOT
A Plb
RLAY
o« A
RLB1
A »P2b
RLA2
-~ P2a
RLB2
o A
RLCH
i Pla’
RLD1
b
RLE{
L ——— ]
RLC2
o A
RLD2
L —— a2
RLE2
- A P4
r4a
RLD3
16Va.c. s o
RLE3 o
Fig. 3.6. Siding selector relays. Points ‘a’’ to
straight on, ‘“b”’ to fork. Other side of 16V a.c.
wired to common coil tags of points motors
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Monostable MS1 was also triggered by S2 and after
about four milliseconds, triggers bistable BS2 so that
BS2a gives an output. This primes the store read-out
gates and the points corresponding to the first required
truck operation,

The engine proceeds to this siding, still slowing down,
and couples with the truck there. When MS2 reverts
to its quiescent state, it feeds a pulse to BS3 which is
a divide-by-two circuit, This operates a relay via
buffer R B4, which reverses the polarity of the supply to
the track. Thus, the engine reverses out of the siding
with the truck, gradually building up speed.

As it passes over switch S2 again, it starts slowing,
reverses, and speeds up again. A pulse is also fed to
BS3 which in turn shifts the ring counter to its C
position, This reads out the second digit dialled and
operates the associated points: the engine continues on
its way to collect this truck. On the way it trips S2
again, starts slowing down and removes the truck from
the siding.

This procedure continues until all trucks are collected
by which time Y| has reached the end position. This
means that gate G2 is primed.

As the engine reverses out for the last time with a |
on BS3B, RBS operates relay RLE which disconnects
switch S2 and operates uncoupler number 2. The
train thus leaves the trucks as it passes over the un-
coupler and the engine proceeds back to its siding
where it trips S3, changing points PS back to “‘straight
on” and resetting the ring counter, the memory, and
the bistable BS3 with a 0 pulse.

POINTS ACTUATORS

A line from the track switch decoder and correspond-
ing line from the store are fed via an Or gate to a
relay buffer, The associated relay then operates the
required points. The system is shown in Fig. 3.6.

PROGRAMMED NUMBER STORE

This is a straightforward circuit using 3-ring counters
and bistables, Pulses are dialled in from the telephone
dial via a Schmitt trigger circuit,

Consider the first digit to be dialled. During dis-
persal of the trucks BS2b is at | and before dialling Y
is at position |, When this train of pulses starts, the
normally off springs of the dial close, allowing a pulse
into the ring counter Y shifting the | to position Ylib.
This then primes gate G1 and pulses may be fed into
section | of the store and so on until all required
digits have been dialled.

When BS2 changes state, BS2a gives a | output thus
priming gates G2, G4, G6, G8, G10; Y1 again selects
the required section of the store. An output is
obtained on the appropriate line and this feeds the
required combination of points. The action of the
engine shifts Y1 along and the second section may then
be read.

The gates associated with line 8 of the store are
included to allow for the fact that fewer than five
trucks may be required. Then with no digit in that
section of the store the 8 line will have a | pulse on it.
This is fed to the input of Y1 so that it scans on until a
section is found with a digit in it.

Section § of the store must always have a digit in it,
and earlier positions filled up by blanks if necessary.
Thus if only three trucks are required in the order, say,
3. 5, 2, the dialled code should be 6, 6, 3, §, 2,

Next month: Conclusion of the automatic
marshalling yard and an automatic turntable



RADIO MECHANICS —READ THIS NOW
£100 A YEAR FOR A FORTNIGHT’S CAMP PLUS 2 WEEK-ENDS

You are paid the above minimum amount for a fortnight's camp in the Summer, sometimes abroad, plus
two week-ends in the Winter by joining the ROYAL ELECTRICAL & MECHANICAL ENGINEERS,
TERRITORIAL AND ARMY VOLUNTEER RESERVE as an Army Telecommunications Technician—
Existing Volunteers find it great for a change from the same dull routine and faces. Adventure and
comradeship as a member of an Army Unit are the keynotes but full use is made of your trade skills and
at least one year in every three you will be taught new techniques and new equipment as an individual
at one of REME’s Ultra Modern Technical Schools. As a Telecommunications Technician you will
work on Army receivers and transmitters employing both valves, transistors, printed circuits and
their ancillary equipment, using modern electronic test equipment. You are not expected to know it
all on entry.

We are interested in men between 18 and 40 years of age with or without former service. We went men
with apprenticeships and several years' practical experience plus a good basic theoretical knowledge and
are also interested in the enthusiastic amateur who does another job but spends much of his time working
on (and not dreaming about) radio. We need practical men who can do a job of work.

If you are one of these tell us about your experience.

Let us send you details. Fill in the coupon and post it now.

. BE A SOLDIER, GO ABROAD—
' AND GET PAID FORIT.
— 'vo. cvHQ REME,

| BROXHEAD HOUSE, BORDON, HANTS
| Please send me details of the T & AVR REME:
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INTEGRATED CIRCUIT F.M. TUNER

by Marconi-Elliott Microelectronic

and instructions.

magazine.

S.

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

The circuit has built-in automatic frequency control, and with the inherent stability of the inte-
grated circuits, a reliable and easily set up circuit is offered to the home constructor in kit form.,
A resistively tuned version is in widespread use as an industrial radio system and is noted for
its extreme reliability under continuous, unattended operation.
contains 44 transistors and, although the quantity of discrete components is fairly high, the
entire unit is built on a double-sided board measuring 133 x 985mm (3-875 X 5.25in).
Tuner can be run off a 12V d.c. power supply or a combination of 6 and 12V batteries.

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

The circuit employed effectively

The

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

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

SALES

P.O. BOX 5
WARE HERTS

TEL.: WARE 3442

SIL. G P. DIODES
300mwW
40P1Y (Min.)

IOO .
Sub-Min. 500 .
Fully Tested 1,000
Ideal for Organ Builders.

Post and Packing costs are continually
Please add |/- towards same. CASH
ORDER PLEASE. GIRO No. 30-102

OVERSEAS QUOTATIONS BY RETURN

rising.

WITH

OVER 3 MILLION SILICON ALLOY & GERM.

Al to A7 Guaranteed 80%, Good usable Transistors ideal for

TRANSISTORS AVAILABLE FOR

IMMEDIATE DELIVERY

Qty. Qty. Qty. ty.
TRANSISTORS Price Price Price glze
Type and Construction 100 500 1,000 10,000
A | Germ. ALF. NPN T0-1 =ACI27, NKT773, ACI57, ASY86 £3.10 £15 £25 £200
A 2 Germ. A.F. PNP T0-5 =ACY|7-2|. NKT237-245 £1 £3 £5 £40
A 3 Germ. A.F. PNP T0-1| =ACI28, NKT271, 2G38I £l £3 £5 £40
A 4 Germ. R.F. PNP T0-) =0C44.45, NKT72/125, ASYS54 £1.10 £4,10 £7.10 £60
A 5 Germ. R.F. PNP T0-5 =2NI1303, NKT164-7, 2G301-3 £1.10 £4.10  £7.10 £60
A 6 Germ. V.H.F. PNP T0-1 =AF(16- 7 KNT667, 2G417 £3.10 £l5 £25 £200
A 7 Assorted Germ. A.F.-R.F. PNP mixed cans, general purpose 15s, £2,10 £4 32
A 8 Germ. A.F. S0-2 PNP =2G371-89, ACY27. 31, OC71-75 £2 £7.10 £12.10 £100
A 9 Sil. Alloy PNP T0-5 =2$301.5, BCY|7-29 B8CY30-34 £2 £7.10  £12.10 £100
A10 Sil. Alloy PNP S0-2 =28321- 325 0C200-205 £ £7.10 £12.10 £100

low cost productlon work and experimental

use. AB to Al0 are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

BRAND NEW FULLY TESTED EPOXY CASE
UNIBUNCTION TRANSISTORS. Type TiS43 and
BEN 3000 and replacement for 2N2646. Full data avallable
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 reguest,

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 SILICON PLANAR 1/ EACH each
8C10 N696 IN2220 25733
BEI0S  2N6s  aNIS3  aNdreY  anaasl
BFYSO  2N706  2NI7I1  2N37I1  TIS44
BFYSI  2N708  2N2904 25102 2N2906
BEX84  2N929  2N2905 25103  2N2907
BFX86  2N930  2N2924 25104  2N2696
BFXSS  INII3I N6 27 NI
7

Over-runs—Unmarked Plastic and
Devices similar to above Nos.

From Manufacturers’
Metal cases.

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO-7 Glass Type, suitable replacements
for OA200, OA202, BAY38, 15130, 15940, 200,000 to clear
at £4 per 1,000 pieces. GUARANTEED 80% GOOD.

SILICON PLANAR PLASTIC TRANSISTORS.

PLASTIC NPN SILICON TRANSIS-
TOR Manufacturers’ seconds from
2N3707—37II family. ldeal cheap trans. for
manulacturmg etc. £7.10.0—500, £12.0.0
—1,000 pieces.

2N3708A VcB30 Hfe 20-60. All marked fully tested and
guaranteed. | off 1/6 each; 100 off 10d. each; 500 off 9d,
each; 1,000 off 74d. each.

TO-5 METAL CAN SILICON PLANAR TRANSIS-

TO-.18 METAL CAN SILICON
PLANAR TRANS. Very high quality,
99% good. Type 2N706, BSY27, £8 per 500
pieces. £13 per 1,000 pieces.

TORS. VERY HIGH QUALITY 99%, good type. 2N697,
BFYSI, 2N 1893, £8 per 500 pieces. £13/0/0for 1,000 pieces.

. FULLY TESTED DEVICES AND QUALITY
GUARAN TEED—SURPLUS TO REQUIREMENTS
©OA202 Silicon Diode. Fully Coded.

TOP HAT RECTIFIERS. All good. No
short or open circuit devices. Voltage
range 25-400P1Y, 750mA. £3 per 100,
£12.10.0 per 500.

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMARKED SIMILARTO 1/6
ACY22 ACY36 NK

ACI25 Y2 CY T677 OC8I 2css|
ACI26 ACY27 NKTI4l NKT7I13 OC82  2G382
ACI27 ACY28 NKTI42 NKT773 2G30I  2G399A
ACI28 ACY29 NKT212 OC44  2G30

ACI30 ACY30 NKT2I3 OC45  2G303 )
ACYI9 ACY3l NKT2t4 OC7i 2G308 1/6
ACY20 ACY34 NKT2I5 OC72  2G37I h
ACY2l ACY35 NKT271 OC75 2G374 eac

POWER TRANSISTORS

0c2s 0c3s NKT403 ASZI7

0C26 AD130 NKT404  Ti3o27 5/-
ocas ADIi40 NKT405 TI3028 each
0c29 ADI49 NKT452 T13029

Manufacturers’ Surplus Germ. A.F. All similar to above.

TRANSISTOR EQVT. BOOK

2,500 cross references of (ransnstors-—Brmsh European,
American and Japanese. A must for every transistor user.

50 PIV 250mA Qty. Price £30 per 1,000 pieces.

02A00 Silicon Diode. Fully Coded.
S0PIV 250mA. Qty. Price £25 per 1,000.

BY100 SIL. RECT'S 800 PIV 550mA.
1-49 2/6 each; 50-99 2/3 each; 100.999 2/~ each; [,000 up

S.C.R.’s I6AMP (unplated)
1-24 25-99 100 up

H/19 each. Fully Coded. Ist Qlty.

100PIV, 9/6 7/6 6/-
400P1V, 14/- - /-

All  tested perfect functional devices
guaranteed.

Distributed by DIOTRAN SALES 15/~ EACH.

TEXAS 2G37l A/B

Eqvt. OC71 Germ.| Vast mixedlotofsubminiature

Gen. Purpose Trans. | glass diodes. Comprising of
Each | Siticon, Germ., Point Contact

1-99 .1/6 | and Gold Bonded types plus

100-499 i/3 | some Zeners. 500,000 available

500-999 i/- | at Lowest of Low Price.

1000 u| ..9d. | 1,000 pieces £3.0.0. 5,000 pieces

AIId Bdrjnd New and £13. 10,0. 10,000 pieces £23.

ode
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Report from -7

AUSTRALIA

BY D. F. MOODY

THERE is an old Chinese proverb—"he who works with a
machine must think like a machine”. This saying
pre-dates, probably by a few thousand years, much of the
so-called modern science fiction which uses this concept as
the basis for so many stories, and it causes one to wonder
whether to pay any heed or not to the warnings so common
these days of the impending computer-run society of
tomorrow.

However, it is interesting to observe the ways in which
we are being led, slowly and subtly, to accept and depend
upon modern automation and give up our freedom in
little bits and pieces.

SPEEDING THE POST

The distribution of mail in the huge outback areas of
Australia has always held a fascination whether by the
one-man and pack horse, or by the 2,000 miles round trip
“milk runs” carried out by the Royal Mail aircraft today.

There is one thing that the postman on these rounds can
be sure of, and that is to receive a hearty and friendly
welcome from the bush-folk who are so very glad to get
their mail when they do, and not just to accept the daily
postal delivery as we do in the city (and grumble when the
daily deliveries were cut from two to one).

However, although personalised service for the mail is
desirable, due to the explosion in the quantity of mail
handled (the Australian Post Office handled over 2} billion
articles of mail last year), it would be impossible to cope
with this without mechanical and electronic help. This is
not only an Australian problem, and the Universal Postal
Union has been active for some time in trying to achieve a
higher standard of service in those areas where the mail
situation is rapidly reaching a state of chaos.

In Sydney we have one of the most modern electronic
mail sorting machines in the world, with a capability of
handling a quarter of a million letters an hour. In order
to achieve high sorting rates the public have to co-operate
by using a four figure post-code which was introduced in
1967 and covers all areas in Australia.

LUMINESCENT CODING

At the moment in the Redfern mail exchange, the
destination information is stamped on the reverse side of
the envelope in the form of a set of luminescent spots.
This is done by a trained operator who sits in front of a
display screen, and according to the marked destination or
post code and a pre-fixed code the appropriate dots are
punched onto the back of the envelope. These dots are
practically invisible under normal lighting conditions, but
when exposed to ultra-violet light, they glow with sufficient
intensity to be detected by photoelectric devices. Hence
in this way, the “brain” in the exchange can be told the
address on the letter, and automatically arrange for the
correct chutes to open up at the right time so that the mail
is selectively filtered in a manageable fashion.

Further research is aimed at attempting to handle all
stages of the actual transmission using electronic tech-
niques, and may well affect the whole concept of mail as we
know it today. It has been said that the mail of the
future will be of a similar form to Telex—Heaven forbid!

Surely this step would be even too cold hearted for the most
ardent “systems” man to contemplate. However, for
business correspondence, 1 will be most surprised if such a
system is not eventually employed with a Big Brother
computer keeping its steely eyes on “who from”, “'to
whom' and '*how much”,

UFO's OVER ALICE SPRINGS

With so much interest and activity in the American
Apollo project, the continuing work at Woomera tends to
get more or less forgotten, at least on the international
scene. Although the recent failure in attempting to hurl a
test satellite load into orbit from the Europa I rocket did
manage tc get a mention in the papers, it appears that this
news is not considered so glamorous as that emanating
from Cape Kennedy—at least to terrestrial eyes.

It is rewarding however to note that sightings of mys-
terious flying objects in Central Australian skies have
followed the recent setting up of space research facilities at
Pine Gap near Alice Springs. This at least seems to
indicate that “'someone’ is interested in what goes on in
Australia. After all, Woomera is one of the oldest rocket
sites in the world.

COPPER PROSPECTING

When you are hard at work soldering COPPER wire to
your COPPER deposited printed wiring board and prob-
ably using a COPPER soldering iron bit, perhaps you may
care to think of the romance behind a recent copper strike
in Papua, New Guinea, particularly when you also bear
in mind that the known world land supplies of copper are
doomed to be worked out within the next sixty years.

About a year ago an Australian Company sent an
American Explorer into the jungle in the far north-western
corner of Papua. He found villages and people who had
never before seen a white man, unknown streams, and more
significantly, he found copper. Now there is a base camp
there (known as Oregalore), with a team of 25 men from
Canada, USA, Australia, New Zealand, South Africa and
Northern Ireland.

The team exist under extreme conditions and the work is
very tough, and their sole contact with the outside world is
vested in a helicopter.

The next question to be answered is whether or not
there is sufficient copper there to warrant the immense
cost of extraction and transport.

I wonder what the electronics industry would do without
copper?

AUDIO SUPPLEMENT

To coincide with the International Audio Festival and
Fair at Olympia, this issue contains an extra |6-page
Supplement (bound in the centre) aimed to help read-
ers sort out the jungle of specifications and terms
found in audio equipment brochures, and to guide the
potential buyer on how to buy wisely.
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PART 7

By Alan Douglas, Sen. Mem. I.E.E.E.

IN this article we will complete the remaining
accompaniment tone forming elements and also
the post amplifiers which are fed from the passive
voicing networks.

ACCOMPANIMENT PRE-AMPLIFIERS

As there are only two pitch busbars used for the
accompaniment voicing, two pre-amplifiers are
required. These, of course, are identical to the solo
pre-amplifiers, a circuit diagram of which is given in
Fig. 6.2. As before the function of these pre-
amplifiers is to provide both a high impedance to
the busbar input and an increase in signal level prior
to feeding the voicing filters.

ACCOMPANIMENT FILTERS

The circuit diagram of the accompaniment tone
filters following the 8ft and 4ft pre-amplifiers is
given in Fig. 7.1. Here, as in the solo filters, low
pass, high pass, and resonant types are in evidence.
The two flutes are low pass circuits, with somewhat
differing characteristics, because we do not want the
4ft to sound just like the octave of the 8ft.

The string stops—Viole Acute and Violina—are
high pass circuit$ and again the values are chosen to
produce a difference in character.

The clarinet is a parallel tuned circuit with the

filter coil wound on a ferrite core. The potentio- -

meter VR3 combines in varying the response and
broadening the resonance peak necessary to accom-
modate the formant band.

In practice the correct adjustment of this potentio-
meter encompasses a band of two octaves which
correspond fairly well with the actual instrument.

The Trumpet stop is another parallel resonant
circuit with different characteristic which is very
useful as a solo voice.

830

The addition-of the Dolce stop provides a reduced
flute tone by shunting the 8ft flute capacitor C2 when
the stop key is depressed.

Inclusion of preset potentiometers in some of the
filter outputs enable volume adjustment.

PRE-AMPLIFIERS AND FILTER BOARD
Since only two pitches are used in the accompani-
ment manual, both the pre-amplifiers and tone net-
works can easily be assembled on one 3%in x Sin
Veroboard as given in Fig. 7.2. The wiring and
cutouts for the underside are given in Fig. 7.3.

In Fig. 7.2 the 4ft and 8ft pre-amplifiers are
shown contained within a dashed box. For the
components of this section refer to the components
list for the solo pre-amplifiers given last month as the
annotation is identical.

FUNCTIONAL CHECK

The checking of this board follows the same lines
as that carried out in the solo pre-amplifiers detailed
last month,

First we take off a +15V tap and earth return
from the oscillator shelf, making the connections as
shown. A 30,000pF capacitor connected across one
of the oscillators will generate the test signal with
subsequent division through its related divider.
The note sign of the divider will indicate, of course,
the key to be depressed when testing.

Since we need to pick up square waves from the
8ft and 4ft lower manual busbar, we must connect
two 1lyd lengths of single miniature microphone
cable to the lower tagstrip which is attached to the
lower keyframe. The busbar wires to this are
coloured yellow for 4ft and grey for 8ft.

The coaxial screens are earthed at the tagstrip in
common with the solo manual cables and their free
ends connected to the Veroboard as indicated in
Fig. 7.3 by the identifying colours.

Switch on the supply, then connect a pair of high
impedance headphones at each of the pre-amplifier
output capacitors C3 in turn; the return line in each
case being earth. Depress a key of the divider note
sign. This should produce a clear, unsullied tone.
If there is nothing or a distorted product, check
through from the input and then at the collectors of
each stage to pinpoint the offending component
which will probably be a transistor. Here, of
course, replacement will be necessary.



TONE CIRCUITS

This organ will be demonstrated at The International Audio Festival and Fair, Olympia, London, October 16 to 22

ACCOMPANIMENT TONE NETWORKS

Resistors

RI 100kQ FROM BFT
R2 S5IkQ PREAMPLIFIER O 1
R3 56kQ

R4 680Q

RS 47kQ

R6 S51kQ

R7 3-3kQ

R8 33kQ

R9 22kQ

R10 27kQ

REI  68kQ

R12 47kQ

All 109, 4 watt carbon

FLUTE

DOLCE

VIOLE
ACUTE

Capacitors ~
Cl  0-0luF polyester
C2 0-0luF polyester

RS
47k )

C3 0-014F polyester —\\\—¢ 1
C4 220pF polystyrene I
CS 0-022uF polyester
C6 4,700pF polystyrene % VR u
C7 0-01uF polyester . 500k L
C8 4,700pF polystyrene

100k
CLARINET

C9 0-01uF polyester

R6
Potentiometers 51kfl
VRI 500k

on
°U\
~
nNy
=
."I
2
pei
So
=3
-
=

% TRUMPET

VR2 100kQ VRS
VR3 SOOleAH horizontal . 100kf
VR4 100kQ presets +SH
VRS 100kQ -
53 0-01pF
R7
inductors 3-3k0
v Al Mullard pot
L1 tH | cores types LA2. ¢ ]
L2 I'SH’ For winding details A8 ——
see text 33k %
FROM 4FT .
PREAMPLIFIER I -L I\Q/L '\'%‘ FEUTE
Misceilaneous s6 8 Zekll 2Tkl I
Veroboard 33in x 5in 4700pF
6Ra"n = R12
k i ATk
Fig. 7.1. Circuit diagram of 11 AA A T

accompaniment tone networks
| with the flutes and strings made
up from low and high pass filters.
The clarinet and trumpet stops
are both resonant circuits

o4

TO POST |,
AMPLIFIER'D

1
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ACCOMPANIMENT PRE-AMPLIFIER AND FILTER BOARD
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Fig. 7.2. Component layout of the accompaniment pre-amplifiers and associated tone networks
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Fig. 7.3. Wiring and copper cutouts for Yeroboard underside
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PEDAL PRE-AMPLIFIERS

Resistors 8 FTA | 16AFT +15v
Rl 68kQ R7  33kQ i bon
R2 33 . R3 RS 3
Ry 270 RO 4700 e e
R4 470Q RI0O 4700 10 TONE| T0 TONE
;2 4;09 Ri1 3900 Nmom(ls l_nzj’»wonxs
68k Q2 I R R
All 10%, } watt carbon c R G oy
0-22pF ¢ X3 | 0-334F ¢ TR2 r—_LAU
Capacitors —I|—< 1TX300 | _||_‘ ZTX300 1- 500pF
8 ?622“F C5 100uF elect. 12V { -
0, : R2 R4 R9
e 0-|:FF electCAZS{l“F és;kn 4700 | 33k0 4700
C4 0-33uF C7 SO0uF elect. 25V l
All polyester except where marked 2 RS | ¢s R10
Transistors = T pe | 'OOFF-L bt
TRI, TR2 ZTX300 : i ' °
(Ferranti) 2 off FROM 8FT } & FROM 16FT _L

PEOAL BUSBAR

]

Fig. 7.4. Circuit diag

PEDAL BUSBAR

ram of pedal pre-amplifiers for 8ft and 16ft pitches

ACCOMPANIMENT FILTER ASSEMBLY

The accompaniment filter networks, with the
exception of the coils, occupy the lower half of the
board shown in Fig. 7.3. The winding data for the
two coils L1 and L2—both LA2 Ferroxcubes—
follows from the formula given last month. Using
44s.w.g. enamelled copper wire the approximate
number of turns required for each coil are:

L1—2,000 turns
L2—2,500 turns

With these coils wound they should be placed to
one side prior to mounting in the voice screening
box.

PEDAL PRE-AMPLIFIERS

Since only one note is played at a time on the
pedals, we can dispense with the emitter followers as
used in the manuals and employ only the pre-

amplifiers as shown in Fig. 7.4.  Here capacitors Cl
and C4 are fed directly from the 8ft and 16ft pedal
busbars.

PEDAL FILTERS

The outputs from the pre-amplifier feed two low
pass filters, a 16ft Major Bass and an 8ft Bass Flute
as shown in Fig. 7.5.

S2 provides a Sub Bass stop as the depression of
this key removes the additional filtering of the
capacitors C4 and C5. The filter outputs are not
routed to post amplifiers as in the manuals, but go
directly to the pedal power amplifier P.A.1. Not
only does this allow the setting of a volume level
independent of the manuals, but it reduces the risk
of intermodulation and prevents the tremulant
getting onto the pedal tones. Of course, it 1S more
expensive, but once again if the pedal section 1s
altered or enlarged in the future, the advantages of
an independent channel will be considerable.

PEDAL TONE NETWORKS

Resistors
Rl 27kQ
27k
27k Q
27k
39k Q
9k
39k
All 109, ¥ watt carbon

FROMIGFT Rt

AMPLIFIER 27,

Capacitors

MAJOR BASS

SUB BASS

0-047uF
0-047,F

0-047uF 5

FROMBFT A %

BASS FLUTE

0-1uF
0-047uF
0-01,F
0-1uF
0-0474F

AMPLIFIER 3940 1

All polyester

Fig. 1.5. Circuit diagram of the 8ft and léft low pass filters of the

pedal department

ToPAY
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PEDAL PRE-AMPLIFIERS AND TONE NETWORK BOARD

16FT PEDAL BUSBAR
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Fig. 7.6. Component layout of the pedal pre-amplifiers and tone networks
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POST AMPLIFIERS “A” AND “B”

Resistors
RI  68kf)
R2 33Ck(:
R3 82k
R4 47Q
RS 10002
All 109, + watt carbon

et TR2
Capacitars . 17X300
Cl 4uF elect. [5V —j
C2 04pF polyester FROM SOLO c2
C3 500uF slect. 25¥ TONE NETWORKS 04 yF
%TC PA.2
Potentiometers e INPUT
VRI 47kQ 47w
VR2 47k$2

Transistors
TRI, TR2 ZTX3M (Ferranti) 2 off

.||—4

Fig. 7.8. Circuit diagram of a post amplifier. Two of these are
required

FROM 5S0LO
TONE NETWORK
INe 5 6 7 8 910 1 121314

s LY
o
P

1
R
4] o T & R‘@_. =
8|9 o e b ¢ o
c|o @-0 P
olo R2
TRt
£fle © &
Flo
G| © £, R3 =
H| O vrz @-) "’;"i-—‘_..
I|10 O-IW—ob e <.
= ¢ 3
J| 0 ) /+YWOO.-@J\HSV
TR2
Sl 1)
i EARTH  VRT  W=WIPER
/| lollal[e]lc]le]
1 -
H
G
F
£
0
“ | feije) #lioleie e

4 5 67 8 9 101112

Fig. 7.10. Component layout and under-
side connections of post amplifier
assembly




CONCERT ORGAN VOICES

RI B2
FROMBFT rmzﬁ f -L A7

4MPLIFIER =]
‘ St 1500
pF

CORNOCOPE AR

PEDAL CIRCUIT ASSEMBLY

The components making up the pedal pre-
amplifiers and tone nets are mounted on Veroboard
as shown in Fig. 7.6. Underboard wiring and
copper strip cutouts required can be seen in Fig. 7.7.

TESTING

The testing of the pre-amplifiers follows that given
for the manual pre-amplifiers. However, since we
have no pedals as yet, we can use the 8ft and 16ft
coaxial cables from the solo manual busbars for test
purposes. These should be connected as shown in
Fig. 7.6, With the supply lines connected, head-
phone checks can now be carried out.

POST AMPLIFIER
With the exception of the pedal department, the I R6
filter outputs, both solo and accompaniment, are —AAN— 1.= )/%\_.,smcmm
routed via intermediary post amplifiers. These 10CKN l 1
recover any signal losses due to the voice nets. 55
The manual amplifier P.A.2 requires only 20 milli-
volts for full power output and this is easily provided
by ad.c. coupled pair, the circuit of which’is given in ‘
Fig. 7.8. ®7 VR
Two post amplifiers are required for the two Do AAN l l IOLE

vox
7 HUMANA

manuals; these have been designated A" for solo FZ%:F‘TE“ 100xn
and "B’ for accompaniment in the filter circuil

diagrams. Before the signals from the post amplifiers 56
are applied 10 P.A.2, they are mixed after going
through the output potentiometers VR2.

These allow relative manual balance to be
achieved both in loudness and total input setting to
the main amplifier. As with the pre-amplifiers the

15V supply for the post amplifiers derives from 1004
P.S.U.1.  Decoupling from the line is the simple CR
filter seen in Fig. 7.8.

POST AMPLIFIER CONSTRUCTIONS
The post amplifiers are assembled individually on
Veroboard strips as shown in Fig. 7.9. Underside v
connections are given in Fig. 7.10. R0 VR
In common with the guidelines provided pre-
viously in checking the pre-amplifiers, the post c9
amplifier can be functionally vetted. As before, the S8 2200
test requirements are a signal source and a headset. T0POST

AMPLIFIER
CONCERT ORGAN VOICES

For the benefit of the experimenter a number of
conventional church or concert organ voices are
given in Fig. 7.11.

ADDENDUM ; )
The output from the 8ft tibia, shown in Fig. 6.5 of Fig. 1.11. Additional concert organ voices which ore
last month, should be attenuated by a 100 kilohm induded purely for experimentation. Note the
preset potentiometer. This is connected between C7 ganging of the vex humana stop switches

and the common post amplifier line. :

VRS
I—?Af— SALICET
00k

OCTAVE
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IN about ten years from now we shall be able to celebrate the

centenary of sound recording for it will then be 100 years
since Edison produced the first talking machine, the ‘“Phono-
graph’”. Since that time engineers have constantly strived for
perfection in sound recording and reproduction, working always
to maintain a standard which even as early as the 1930’s became
known as “‘high fidelity”’.

Today high fidelity’”” means more than just good quality
gramophone records and equipment for playing them. It sets.a
standard for the whole field of sound recording, broadcasting and

the reproduction of sound from these sources.

UNFORTUNATELY the specifications for the electrical
and mechanical performance of domestic high
fidelity sound reproducing equipment are somewhat
elastic and lacking in specific terms of reference.

Some manufacturers have taken unfair advantage of
this and exploit the public at large who may have little
or no idea as to what *hi fi”’ really means.

OBJECTIVE REQUIREMENTS

Although the object of hi fi is to reproduce as closely
as possible that which might have been heard in the
concert hall or the broadcasting or recording studio,
there are certain limitations. For example, it is not
normally practicable or even desirable to reproduce the
sound of a symphony orchestra life size in the living
room since this would require peak power approaching
70 to 80 watts (Fig. 1).

The ““dynamic range” or degree of relative loudness
must therefore be compressed somewhat for technical
as well as aesthetic reasons. Much the same applies to
the spatial effect obtainable with stereo, for one cannot
normally hope to produce the original sound width of a
large orchestra within the confined space of a living
room.

On the other hand a wide frequency response, low
distortion, and an absolute minimum of unwanted noise
is essential. Frequency variation, caused by the

mechanical parts of recording or replay systems, must
also be so low as to be virtually undetectable by ear.

SPECIFICATIONS FOR HI FI

The Consise Oxford Dictionary defines “fidelity” as
“an exact correspondence of the original”. When
applied to sound recording, broadcasting and especially
to sound reproduction in the home, the term ‘‘high
fidelity’ infers a faithful re-creation of the original
sound. To achieve this the whole chain of equipment,
from microphone to loudspeaker must perform to a
very high standard, which involves laying down separate
electrical and mechanical performance specifications for
each piece of equipment in the chain.

Many of the terms quoted in the specification for any
one piece of equipment are directly related to each other.
For example, the frequency response of an amplifier is,
or should be, relative to a given power output with
negligible distortion. Equally, the power rating of an
amplifier is, or should be, relative to a given amount of
distortion as well as to frequency response.

The signal level from any hi fi signal source (for
example, a tape recorder or radio tuner) is relative not
only to frequency response but also to the noise level
produced within the equipment. Such information is
not always given and without it a specification can be
almost meaningless or even give a false impression.




BASS DRUM — 25

NCH HORN 0-05
CLARINET 0-05
FLUTE 0-06

PIPE ORGAN —13

SNARE DRUM —12

CYMBALS — 10

TROMBONE— 6

Power output (con-
tinuous sine wave
rating)

Power bandwidth

Frequency response

25 watts per channel into
an 8 ohm load

20-25,000Hz (ref. 1,000Hz)

20-20,000+ 1dB
(ref. 1,000Hz)

Less than 0-59, at 1,000Hz
at rated power output

4 to 16 ohms

Better than —40dB

+1dB

-+ 10dB at 70Hz

+10dB at 10.000Hz

70Hz 4 10dB, 10,000Hz +
5dB (ref.1,000Hz —20dB)

400mV (low impedance)

Harmonic distortion

Loudspeaker impedance
Crosstalk

Channel matching

Bass control

Treble control
*Loudness Control

Tape recording output

Hum and Noise
(reference 25W

Inputs

Sensitivity

output)
Tape 400mV —70dB
Radio 100mVv —60dB
Pick-up | (ceramic) 60mV —55dB
Pick-up 2 (magnetic) 3-5mv —55dB

* Loudness controls are not always found in British
equipment.

A specified noise level given without reference to an
output signal or power level is just as meaningless as a
frequency response given without a reference frequency,
or a distortion level without reference to a specified
output power.

Specifications for hi fi equipment should be read very
carefully. The sample specification shown in Fig. 2 is
of a well known maker’s amplifier and is a good example
of how the technical performance should be stated.
Note, for example, that hum and noise is quoted with
reference to the rated r.m.s. power output. The

PIANO 0-5

distortion factor is given with reference to a signal of
IkHz at the rated output power. The specification is
typical of a good hi fi amplifier.

TECHNICAL REQUIREMENTS

Let us deal now with the general technical require-
ments for domestic hi fi and some of the facts and
figures concerned with performance.

POWER OUTPUT

Here we are concerned only with hi fi amplifiers and
some confusion can arise because of the different ways
in which output power is quoted, one being the r.m.s.
(root mean square) rating the other being so-called
“music power’’ rating. Provided they are relative to
themselves and to other performance factors, both may
well amount to the same thing in the end although
apparent differences may occur.

However, the r.m.s. power rating does not take into
account the very short power peaks from music and is
the average power developed by a continuous sine wave
signal. Music power rating does take into account the
peaks of power required for music which may be as
much as twice the r.m.s. power. Many manufacturers
have adopted the music power rating in their specifica-
tions simply because it looks more impressive. (Need-
less to say it originates from the U.S.A.)

Unfortunately music power ratings can be quoted in
such a way as to give an unrealistic impression. For
example, let’s take a stereo amplifier for which the
specification simply reads 50 watts output”. Now the
manufacturer may have deliberately failed to mention
that this 50 watts is a music power rating and is also the
combined output of both channels. This could there-
fore be 25 watts music power per channel, and may well
turn out to be only 8 to 10 watts r.m.s. per channel (a
more familiar rating).

With modern transistor amplifiers the so-called music
power output depends very much on the d.c. power
supply regulation and the efficiency of the heatsinks of
the output transistors. The power supply should
provide the required voltage for instantaneous large
current demands, and the heatsinks should be large
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Just what is this ABR,

that makes such a
vital difference to the
‘DITTON 15’ ?

. Studio quality high frequen-
cy unit (HF1300 Mk. 2).

. Anechoic cellular foam
wedge and lining eliminates
standing waves.

. High hysteresis pane! load-
ing material to eliminate
structural resonances.

. Auxiliary Bass Radiator
(ABR)—plastic foam dia-
phragm of high rigidity and
low mass having a free air
resomance of only 8 Hz
double roll suspension
allowing excursions up to
3" with virtual absence of
distortion.

. 8 bass unit, with free air
resonance of 25 Hz, and
massive Ferroba | magnet
structure for optimum
magnetic damping and
cone treated with viscous
damping layer to suppress

resonances VISIT US ON STAND No. 2

. Units mounted flush to : ;
eliminate diffraction effects and listen to the acknowledged 'DITTON" Hi-Fi

Speaker Systems,
and tunnel resonances; peaker Systems, and hear the vital differences.

coveréd by acoustically -international

transparent grille cloth for
maximum presence.

DIO
. Full L-C Crossover network. @Bﬂ@‘ﬁ‘@“@ﬂ[ﬁﬂ@ FA.“S

OLYMPIA 16-22 OCTOBER 1969

It's an interesting story—and worth enquiring about.
Send for details of the three Celestion ‘Ditton’
HI-Fi Speaker systems.

. e Loudspeakers for
Celestion s the Perfectionist

ROLA CELESTION LTD., Ferry Works, Thames Ditton, Surrey. 01 -398 3402
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= a2 DAYSTROM LTD.

Telephone: GLOUCESTER 2945

AMBASSADOR SPEAKERS

HEATHKIT DIVISION
GLOUCESTER GL2 6EE

Telex 43216

The

Sound
of the 70's

See what's New in the
World of sound from Heathkit
at the Audio Fair1969, Olympia

Daystrom Ltd. will be exhibiting the fatest Heathkit
Hi-Fi Stereo Amplifiers, Tuner-Amplifiers, F.M.
Tuners, Stereo ‘Compacts’, Loudspeakers, etc. A
selection of these will be on demonstration in the
Audio Studio on our stand.

New models include two stereo ‘compacts’ models
AD-17 and AD-27. The AD-17 comprises a BSR MAG5
Turntable with Shure M44-MB magnetic cartridge and
a 10 watt (rms) per channel stereo amplifier all
mounted on a teak or walnut plinth. The AD-27
is similar but uses the MA70 turntable and includes
an FM stereo tuner. In this case the ‘plinth’ is better
described as a small cabinet. It has a ‘roller shutter’
lid and is available in teak or walnut.

A new loudspeaker has been added to the Heathkit
range. The ‘Ambassador’ is a first-class hi-fi
loudspeaker. The cabinet comes ready assembled
and finished in teak or walnut to match other current
Heathkit equipment. It uses three loudspeaker units—
a 12" bass unit, a 5"’ mid range and a small tweeter.

See these and &
other New Hi-Fi 0“
models in the Qf’
& o
Latest & T
FREE & el
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Catalogue! ¢ & ¢
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enough to prevent the start of thermal runaway in the
output transistors during prolonged peaks.

With a well regulated power supply and large heat-
sinks, the available r.m.s. power might well be equal to
the music power. A poorly regulated power supply and
small heatsinks may well allow short peaks of power just
long enough for the music rating to be adequate, but
severely limit the available r.m.s. or continuous power.

It is always best to think in terms of r.m.s. power and
unless one has an exceptionally large living room and
very tolerant neighbours, 8 to 10 watts r.m.s. (per
channel for stereo) is ample for a domestic hi fi system,
and should be capable of handling transient peaks.

FREQUENCY RESPONSE

To say that an amplifier (or any other piece of hi fi
equipment for that matter) has a wide frequency
response does not mean very much. A reference
frequency, usually 1,000Hz, should be given together
with a reference power output or signal qutput at that
frequency. The output level at all other frequencies
can now be compared with the reference.

It is not unusual for a manufacturer to quote the
overall frequency response of a hi fi amplifier relative to
about half the rated r.m.s. power, although some do
give a “power response”, i.e. the frequency response at
the full rated r.m.s. power. It would be as well to look
for this in the specification because transistorised
amplifiers especially will not always maintain the rated
power output at the extreme upper and lower fre-
quencies.

Some manufacturers deliberately quote a ‘“‘frequency
range” ‘which can make the performance look very

{onnoissenr-

Precision in Sound

B.D.2 COMBINED TURNTABLE AND
PICK-UP ASSEMBLY. QUALITY
PERFORMANCE AT A REALISTIC PRICE

Featuring :
H Belt drive
turntable
with $.4.0.2
arm operated
by hydraulic lift
and with lowering
device.
W 33} and 45 rp.m.
H Virtually silent.
% Anti-vibration sprmgs.
“ Available on chassis only
or on teak plinth.

pricas and full details from.

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

MARKET STREET, BRIGHTQUSE, HD6 1DX YORKSHIRE.
L.2142
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impressive. However, the “‘frequency range’ is merely

an extension of the uniform frequency response to the
lower and higher frequencies, where the equipment may
develop far too little power or signal output to be of any
value. This applies equally to tape recorders, pick-up
cartridges and even microphones and loudspeakers.

With hi fi amplifiers we are also concerned with the
frequency responses provided by the tone controls, the
loudness control (if this is incorporated) and also the
special responses for signal sources such as direct replay
from a tape head and pick-up. The tone controls
should provide approximately 10 to 12 dB lift or cut for
both the bass and treble at around 100 and 10,000Hz
respectively, and with reference to 1,000Hz.

The ‘““loudness’ contro!, which is sometimes incor-
porated in some of the more expensive amplifiers from
the U.S.A. and elsewhere, is designed to compensate for
certain natural hearing losses when the amplifier is
operating at low volume. The control automatically
provides a predetermined degree of lift to the bass and
treble resulting in an overall response like that shown in
Fig. 3. However, some British pundits believe that this
creates an unnatural phenomenon to hearing.

For reasons too complex to go into here, disc records
have a special frequency characteristic. To ensure
replay with a linear frequency response, it becomes
necessary to emphasise the lower frequencies and de-
emphasise the higher frequencies and to do this the
amplifier must have a special frequency response like
that shown in Fig. 4. This frequency response correc-
tion (or equalisation) is normally carried out in the
pre-amplifier stages and, to comply with the require-
ments for hi fi, must not introduce unnecessarydistortion
or excessive hum and noise.
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Much the same applies to magnetic tape replay
directly from a replay tape head which also requires a
special frequency response. Tape is recorded with a
frequency response characteristic like that shown in
Fig. 5 which necessitates bass emphasis during replay
as in Fig. 6. Tape replay from a tape recorder or
record/replay unit, where the signals are taken from the
head pre-amplifier, does not require special frequency
response correction.

Some of the more expensive hi i amplifiers have built-
in filters for reducing rumble (low frequency noise) from
record turntables and for reducing heterodyne whistles
from a.m. radio. Such filters simply alter the frequency
response of the amplifier by providing sharp cut off at
the appropriate frequencies. Typical responses for
rumble and whistle filters are shown in Fig. 7.

SIGNAL LEVEL AND NOISE

In this day and age of transistors, the hum and noise
level in hi fi amplifiers has been very considerabiy
reduced and performance in this respect is now generally
better than that hitherto obtainable with valves.

It is not unusual to find hum and noise levels (for
radio and tape recorder inputs) of 60 to 70dB below the
rated output, or a ratio of —60 to —70dB, and for
pick-up of —50to —55dB. Again figures can be made
to look impressive so a reference, such as the rated
r.m.s. output power, should be looked for in the
specification.

Much the same applies to harmonic distortion which
is usually quoted as a percentage with reference to one
or more fixed frequencies and the full rated output.
Harmonic distortton should be less than one per cent at
full rated output and preferably less than 0-5 per cent
in the more expensive amplifiers.

Specifications for hi fi equipment and especially
amplifiers, can be difficult to interpret and unless one is
in a position to carry out a full set of performance tests
there is no way of proving, other than by objective
listening, whether or not the equipment really does
perform as the manufacturer claims. Test reports
published in the technical press can be relied upon to
give a pretty clear indication as to performance for the
price of the equipment, otherwise one must rely entirely
upon the integrity of the manufacturer and dealer.

THE HI FI SYSTEM

So far this supplement has dealt mainly with the
general technical requirements for hi fi and especially
those concerned with the amplifier. Although the
amplifier is the nucleus of a hi fi system, and all other
units depend on its performance, even the very best of
amplifiers cannot improve the performance of poor
quality auxiliary equipment.

This is well worth remembering because one of the
advantages of the hi fi system is, that it can be built up
gradually and one need not be faced with a large initial
outlay in order to get the best equipment. You can
still buy the best as and when you can afford it, which
immediately raises the question of what to start with
and what will ultimately be worth adding.

For those who can afford the outlay for a complete
ready to use system, many manufacturers are now
marketing hi fi systems in matching style and per-
formance, although even these can often be purchased
piece by piece. Prices for complete outfits vary from
arolund £80 to well over £300 with performance accord-
ingly.

A popular system is the integrated stereo amplifier/
f.m. tuner plus a disc transcription unit complete with
pick-up arm and cartridge and two loudspeakers. It
should be mentioned here that very few manufacturers
are now making hi fi mono amplifiers except for special
requirements; almost all domestic hi fi amplifiers,
tuners and tape recorders are transistorised. Nearly
all tape recorders in the hi fi category now being sold
are also for stereo record and replay.



BOOIS BY G. A. BRIGGS

OVER A QUARTER OF A MILLION COPIES SOLD SINCE 1948

AERIAL HANDBOOK (Second Edition)
176 pages, 144 illustrations.

Price (semi-stiff cover) 15/- (16/6 post free).
Cloth bound 22/6 (24/- post free).

CABINET HANDBOOK

112 pages, 90 illustrations.

Price 7/6 (8/6 post free), semi-stiff cover.
Cloth bound 15/- (16/6 post free).

AUDIO BIOGRAPHIES

344 pages, 64 contributions from pioneers and
leaders in Audio. Cloth bound.

Price 25/- (27/- post free).

MUSICAL INSTRUMENTS AND AUDIO
240 pages, 212 illustrations. Cloth bound.
Price 32/6 (34/6 post free).

LOUDSPEAKERS

Fifth edition—336 pages, 230 illustrations.
Cloth bound.

Price 30/- (32/6 post free).

A TO ZIN AUDIO

224 pages, 160 illustrations. Cloth bound.
Price 15/6 (17/- post free).

MORE ABOUT LOUDSPEAKERS %@
NOW OUT OF PRINT 2

PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations. Cloth bound.
Price 18/6 (20/- post free).

AUDIO AND ACOUSTICS
NOW OUT OF PRINT

ABOUT YOUR HEARING T
132 pages, 112 illustrations. g

Price (semi-stiff cover) 15/6 (16/6 post free).

Cloth bound 22/6 (24/- post free).

LETTERS FROM ABROAD

Feb 1969

Extract of letter from Mr. Wendell G. Ward, of Texas, U.S.A,,
Sept. 1968.

| have recently read through Mr. Briggs' book “A to Z in
Audio’ and found it most interesting. It's refreshing to
find a man who can write about what could be a dry sub-
ject with enthusiasm and humor.

Extract of letter from Mr. R. G. Bernaidez, of Madrid, Spain.
Many thanks for the copy of ‘"About Your Hearing'' that
you were so kind to send to me. | have found your book to
be really interesting. As always, it is puzzling the way
you manage to make any subject easy to read, in that de-
lightful style of your own.

Please send orders and enquiries to:

RANK WHARFEDALE BOOK DEPT. BWS
13 WELLS ROAD, ILKLEY, YORKS.

Telephone ILKLEY 4246.

ITELEY

ELECTRICAL RADIO CO. LTD.

By

& @%Q} i it

HEAR g lenlorian
HIGH FIDELITY
SPEAKERS

in Studio 25

at the Audio Fair

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.

These two famous

Jfé/t/_?ﬂ'ﬂ” speakers
are used in the

Alan Douglas Electronic Organ on the
““ Practical Electronics "’ Stand

S 2\

QY
MODEL H.F.1012

MODEL H.F.1016 MAJOR
10" Die-Cast Unit, incorporat-

10" Die-Cast Unit, incorporat-  ing 12,000 gauss magnet.
ing 16,000 gauss magnet Handling capacity 10 watts.
system and has a 15 ohms Frequency response30c.p.s.to
impedance speech coil.  14,000c.p.s. Bass resonance 35

. . .p.s. Fitted with cambric cone
Handling capacity 10 watts. P € r

e

Frequency response 30-16,000 and universal impedanc

speech coil providing instan-
c.p.s. Bassresonance 39 c.p.s. taneous matching at 3, 7.5 and
PRICE: £11.6.8

15 ohms.
PRICE: £5.10.3
Plus PT surcharge of £2.16.0 Plus PT surcharge of £1.7.3

Published by:
RANK WHARFEDALE LTD. IDLE, BRADFORD
YORKS.

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

WHITELEY ELECTRICAL RADIO CO. LTD

MANSFIELD - NOTTS - ENGLAND  Tel: Mansfield 1762/5
London Office : 109 KINGSWAY, W.C.2 Tel: HOLborn 3074
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BRANDED TAPES 209, ©FF!

Scotch J%/=3 Grunoio

LST OUR PRICE
DESCRIPTION PRICE ONE THREE SiX
900" L/Pon 5" reel .. 29/ 23/6 69/9 137/9
1200° L/P on 53" reel 36/ 29/ 86/ 170/
1800° L/P on 7” reel 51/ 41/6 123/ 243/
1200° D/P on 5” reel 43/ 34/6 102/3 202/
1800° D/P on 51" reet ... 56/6  45/6 135/ 266/9
2400’ D/P on 7" reel .. 79/ 63/6  188/3 372/
PHILIPS 1800° L/P Dynarange 58/ 46/6 137/9 272/3

Posc and Packing 2/6

Orders over £$ post free

The above are examples from the
complete ranges held in stock. SEE
OUR CATALOGUE FOR FULLER
INFORMATION.

K. J. ENTERPRISES (Dept. PE)

(HEAD OFFICE & MAIL-ORDER DIVISION)
33 BRIDLE PATH, WATFORD, HERTS.
Telephone: WATFORD (92) 22338 (3 lines)

(Close to Watford junctian Station)

N7

SHOWROOMS (For callers only)
17 The Bridge, WEALDSTONE, MIDDX.
(Oprosite Horrow & Wealdstone Station)
Telephone: 01-427 7758

HOURS: 930 a.m. — 5.30 p.m. Closed Lunch 12.30 — J.45.
Close | p.m. Saturday
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BARGAINS OF THE MONTH
Grundig “Prima Boy” Radio 1

A compact LW/MW/VHF Transistor battery radio with
padded black leather grain cabinet, 400MW output,
tone control, sockets diode, car aerial or earphone.
Dimensions 8} < 43 x 2fin (Lisc Price £32.11.0).

KJ Price £22.10.0

Other Sensational Transistor Radio Offers:
DESCRIPTION LsT OUR

[
i
il

Ji I
Ih
I

I

I
il

PRICE PRICE
FERGUSON 3148 LW/MW/SW/VHF (PRESIDENT) 30.0.0 22.10.0
FERGUSON 3152 LW/MW/SW/VHF (PADDED
CABINET) 39.3.0 29.15.0
FERGUSON 3164 LW/MW/SW (PERSONAL
PORTABLE) 10.12.6 8.19.6
JUST A FEW LEFT!
GARRARD W82 BASC For LAB 80. | 4138 3.19.6
GARRARD SPC2 DUST COVER For ABOVE 4.8.10 3.16.0
’ oz
- () / DL
o 0, S0 0
60 0 0
Do ) 0 or 20
B O o
O

Have you been impressed by the KJ SUPER SERVICE? We hope
so, and the ever increasing volume of mail-order seems to prove
the point. To maintain efficient handling of your requirements,
we have taken a further 8,000 square feet of warehousing and
office premises to house our Head Office and Mail-Order Division.
All correspondence should now be addressed to 33 Bridle Path,
Watford, Herts. WD2 4AA.




THE first part of this supplement dealt mainly with the
objective requirements of hi fi and some of the facts
and figures associated with the specification for hi fi
amplifiers and ancillary equipment. One of the major
problems is the choice and price bracket of the various
items of equipment that constitute a hi fi system, i.e.
amplifiers, tuners, turntables, pick-up arms and car-
tridges, tape recorders and loudspeakers.

A hi fi system can of course be made up from separate
items of equipment by different manufacturers, or of
units matched in design and finish made by one manu-
facturer. Most of the units that go to make a hi fi
system, with the exception of the loudspeakers, can be
installed in one large cabinet or neatly arranged on
bookshelves; in fact bookshelf sized loudspeakers and
amplifiers are becoming popular and greatly favoured
by those who have little room space to spare.

LOUDSPEAKERS

Whilst compact amplifiers, tuners, and even tape
recorders intended for bookshelf mounting, are quite
efficient, the same cannot always be said of miniature
loudspeakers, often with enclosures no more than 12
inches or so high. These are usually single speaker
systems that often require a fairly large driving power,
and lack the extended and smooth low frequency
response of larger multiple speaker systems.

A good loudspeaker, capable of handling 10 to
15 watts r.m.s. power and which has a uniform and wide
frequency response will invariably have two, if not
three, internal speaker units plus an appropriate fre-
quency dividing network.

The frequency range covered by the speaker system
as a whole is divided between the individual speaker
units, i.e. bass and treble, or bass mid-range and treble
as the case may be. For such systems either corner
reflex or completely closed cabinets are popular although
there is frequent argument among hi fi enthusiasts as to
which type of enclosure offers the best performance.
Listen to any of the different makes and designs and
they will probably all sound slightly different anyway,
but only by listening to loudspeakers in the same room
setting can the hi fi enthusiast make his choice.

Generally speaking, the greater the cost the better the
performance and really good speaker systems are not
cheap, especially when two are required for stereo.
The prices of speaker systems that could be labelled
“hi fi” range from about £10 upwards per channel.
The average price for a good 15 to 20 watt loudspeaker
with three units, crossover network and a well designed
enclosure is around £30 to £40.

Of course, loudspeaker systems are not difficult to
construct and some of the large manufacturers of
speaker units may supply working plans for building
enclosures to suit their particular units. Complete kits
for building speaker units are also available. The
saving can be quite considerable.

LOUDSPEAKER IMPEDANCE

One final point which concerns the loudspeaker
impedance, and this is a very important one, has arisen
with the popularity of transistor amplifiers. The
common impedance of hi fi speakers has hitherto been
15 ohms to match the common output impedance of
valve amplifiers, also 15 ohms.

Nearly all present day transistor amplifiers will only
develop full rated power at an impedance of 8 ohms.
The power output decreases as the impedance of the
output load (the speaker) increases. Some transistor
amplifiers will develop a little more power as the load
impedance is reduced but are then inclined to go
unstable, or at worst the output transistors can become
overheated and may even destroy themselves.

The graph (Fig. 8) shows the power output against
load impedance of a typical transistor amplifier.

WHAT
TO
LOOK
FOR
WHEN
BUYING

Ditton 25 speaker unit by Rola
Celestion Ltd. Power rating is
25 watts r.m.s. using a [2in
auxiliary bass radiator, 12in long
throw bass speaker




AMPLIFIERS

Part 1 of this supplement dealt fairly extensively with
the technical requirements and specifications for hi fi
amplifiers. The earlier arrangement of a separate
pre-amplifier and power amplifier that was popular for
valve amplifiers is gradually disappearing, and almost
all transistorised amplifiers are integrated, i.e. the
pre-amplifier and power amplifier is made in one com-
plete unit.

There is now a trend toward integrated tuner/
amplifiers, i.e. an a.m. and f.m. tuner with a built-in
amplifier having the necessary inputs for disc and tape
reproduction. Some tape recorder manufacturers are
also including hi fi power amplifiers within the tape
recorder so that one can buy what is literally an inte-
grated tape recorder/amplifier having inputs for disc
and radio reproduction.

So the choice in this respect is quite wide and useful.
For instance, for those who are inclined toward tape
recording, especially for its creative aspects, may find it
cheaper to buy a tape recorder with built-in power
amplifiers. Those whose chief interest is radio
programmes at high quality, may of course find the
integrated tuner/amplifier a better proposition.

The prices of these combination systems vary very
little as far as different makes of repute are concerned
and the outlay would be in the region of £80 to £120 for
a top performance tuner/amplifier and certainly over
£100 for a hi fi stereo tape recorder with built-in power
amplifiers.

The now more conventional integrated hi fi pre-
amplifier/power amplifier systems range in price from
about £40 (budget class and limited flexibility and
performance) to over £100 for top performance and
fairly large power rating.

One in this latter category, oringinating from Japan,
is rated at 60 watts music power per channel. Its
r.m.s. power performance is also very good as is the
general overall performance. This retails at £90 and
caters for mono or stereo, tape, disc, radio and micro-
phone and includes such refinements as overload meters,
loudness control, filters for treble and bass, separate
tone controls for each channel, and so on.

Wharfedale amplifier type
WHF-20. Anexample of good
layout and wiring

AMPLIFIER PERFORMANCE

Unfortunately the buyer of hi fi equipment often has
no way of assessing the quality and performance of
items like an amplifier or tuner except by listening, and
even this will convey very little unless a direct com-
parison can be made with other equipment of known
performance.

The ears can become quite satisfied with the reproduc-
tion from a radio set or record player of moderate
performance; even a very cheap so-called hi fi system
(and there are plenty on the market) can sound quite
pleasing to those who have heard nothing better.

When buying any hi fi equipment it’s not a bad idea
to have one or two of the most expensive items demon-
strated first and then hear how cheaper versions compare
with them. The dealer might be offended but it’s your
money that’s being spent. It is also worthwhile study-
ing the reviews and test reports that appear in the
“hi fi”’ technical magazines.

Armstrong 526 f.m./a.m. mono/stereo tuner

TUNERS

The radio side of hi fi is, of course, mainly concerned
with v.h.f./f.m. mono and stereo broadcasting, which
should but does not always reach the strictly hi fi level.
However, the tuner and/or tuner/amplifier, employ
much about the same kind of circuitry, so there is little
choice from this point of view, and most available now
are transistorised. A good signal to noise performance
is important especially for the reception of stereo
broadcasts.

Tuners are available for mono reception only, in
which case they will not include a stereo decoder unit,

but since stereo/mono transmissions are compatible, a
mono tuner will receive stereo transmissions and provide
the audio signal output in mono. Tuners are available
for f.m. reception only and, unless one really wants
medium and long-wave reception, there is little point in
spending the extra money for it.

There are few if any technical problems with tuners
except perhaps with reception in fringe areas, i.e. on the
edge of the expected good reception zone, or in low
lying pockets with intervening hills. An a.f.c. control
is valuable if frequency drift is likely to occur.

A good aerial is essential for proper reception of f.m.
stereo broadcasts in which the noise level is around
3dB greater than that of mono transmissions. A poor
aerial will increase the noise level even more. You
should consult your local dealer to find out if a specially
large array is needed.

Most manufacturers can supply stereo decoders that
can be fitted later to mono only tuners, but be sure to
verify that the mono tuner can be adapted for stereo,
and allow for the possibility of having to increase the
number of elements on the aerial for stereo if perhaps
only one or two elements were adequate for mono.




PRACTICAL ELECTRONICS AUDIO SUPPLEMENT — PAGE 1]

Goldring,

For people with their
ears to the ground.

Goldring is for the experts. The people who If you've got your ears to the ground, you
know what makes a good sound.Who insist on  already know about the wide range of Goldring
meticulous design and uncompromising pre-  Lenco transcription units and Goldring cart-
cision in all their Hi-Fi equipment—and know  ridges. Now keep your eyes open and see the
that Goldring meet their exacting standards in _latest range at the Audio Fair on 16th-22nd
every detail. October at Olympia on Stanc No. 39.

Goldring Manufacturing Co Ltd, 486-488 High Rd, Leytonstone, London E.11 Tel: 01-539 8343




Armstrong
the high fidelity sound

A STEREOQ
TUNER-AMPLIFIER
for the
BUDGET SYSTEM

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

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

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

As we said at the outset, if you are after top-class hi-fi
you don't want the 127, what you want is the Armstrong
series 400 or series 500 models.

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

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

See and hear Armstrong at the 1969 International

Audio Fair, Olympia, 16th to 22nd October, Demon-

stration Studio 41.

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

name

address.

11 PE69

Listen!

You can hear it
for yourself

~on
STAND No. 25

[EMY /7771 S OUND

EMI SOUND PRODUCTS LTD-HAYES- MIDDX - TEL: 01-573 3888
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RECORD TRANSCRIPTION UNITS

The hi fi enthusiast recognises that the turntable unit
must be of a high quality, especially if he respects his
records and cares for them. He does not like the
“record player’” which often denotes an automatic
record changer that are often more clumsy than the
human hand.

The transcription unit, however, does imply a heavy
turntable, precision pick-up arm and cartridge and all
three items can be purchased as completely separate
items from two or more manufacturers or as one com-
plete unit by one manufacturer, ready to install and use.
The choice is wide and prices range from around £15
for a complete but modest form of unit to over £40 for
a top quality turntable alone.

Pick-up arms and cartridges also have a very wide
price range, making choice somewhat difficult; they can
cost as little as £8 or up to over £30. The variations in
design are so complex and so varied that a whole article
could be devoted to any one type and its technical
performance.

Pick-up cartridges that can be classified as hi fi also
vary in price from around £4 to £5 to nearly £50!
Again the variations in design and performance are too
numerous to deal with here.

The average ear, especially one unaccustomed to
hi fi reproduction, would find it difficult to detect
audibly any great difference in performance between all
but the very cheapest and most expensive of the pick-up

Goldring GL&69 transcription
unit mounted on its own plinth

cartridges. Price is the best guide and the average price
for a good cartridge is around £12 to £15.

Beware of very cheap or even so-called “budget
priced”” equipment. A complete transcription unit
comprising turntable, pick-up arm and cartridge that
would stand up to exacting tests for hi fi performance
would cost in the region of £30 to £40 minimum.

TURNTABLE

What should one look for technically? Well as far as
turntables are concerned the platter itself should be
heavy and turn with a speed accuracy of less than - 1
per cent. Wow and flutter (or variations of nominal
running speed) should be less than 0-1 per cent, and few
except very cheap turntables are any worse than this.

PICK-UPS

The best pick-up arms often incorporate a number of
devices to ensure correct tracking, balance and stylus
pressure. They are usually fairly expensive but one is
at least assured of a really high performance with
minimum disc wear. Such pick-up arms do, of course,
warrant the use of an equally expensive cartridge and
there would be little point in doing otherwise.

Whatever the other performance factors may be and
whether they are adjustable or not, a good hi fi pick-up
arm must have provision for setting the tracking pres-
sure to between a } and 5 grammes. The exact pressure
depends on the pick-up, so the manufacturer’s recom-
mendation should be followed.

The performance of a pick-up cartridge is almost
impossible to estimate just by listening and the technical
specification will convey little to the layman. However,
a low tracking force (sideways movement restriction) is
essential, although this may be anything between } and

Dual 1019 transcription unit
showing  various  pick-up
adjustments

Corng e vace L0
Cre it . 5] § Larrpe iaen
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Connoisseur pick-up arm

5 grammes, hence the necessity for adjustment on the
pick-up arm.

The frequency response of a good cartridge should be
in the region of 20-20,000Hz 4- 2dB and for stereo
cartridges the channel separation should be better than
25dB. Deviation in the output signal from each channel
should be not more than 4 1dB over its working
frequency range.

Most modern magnetic cartridges have an output of
around 5mV at 50 kilohms or so impedance, so
remember that the amplifier must have appropriate
input facilities if a magnetic cartridge is to be used.
Average price for a good cartridge is about £15, but one
at £20 to £25 will sound just that bit better.

12in. ¢“SUPERB” £15

The exceptional quality and performance of
the ' Superb’’ brings truly exceptional
sound from a single loudspeaker,
recreating the musical spectrum virtually flat
+5db. 20 to 17,000 c.p.s. The unit consists
of the latest double cone, woofer and
tweeter cone together with a massive Baker
“FERROBA ' magnet assembly having a flux
density of 16,500 gauss and a total flux of
176,000 Maxwells. Bass resonance 22-26
c.p.s. Rated 20 watts, Voice coils available
8 or |5 ohms. Suitable forall High Fidelity
Systems. A high quality loudspeaker
providing clear reproduction of the
deepest bass and highest treble.

vl Baker Reproducers Ltd
Manual 5/9 post paid.

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684.1665




Brenell 2 or 4 track mono/
stereo tape recorder with ijts
own é watt ambplifiers

TAPE RECORDERS

The tape recorder is now very much considered as
part of a hi fi system and for this reason many hi fi tape
units have made their appearance recently. The tape
unit has full provision for recording, with inputs for
radio and microphone, sometimes with provision for
mixing, and suitable recording level meters.

They also have playback pre-amplifiers that provide
a linear output signal suitable for direct connection to a
hi fi amplifier system. For this reason they seldom
have built-in power amplifiers and loudspeakers.

A more recent arrangement is to incorporate hi fi
power amplifiers but not loudspeakers. This enables
one to use the recorder with appropriate hi fi speakers
as a hi fi system.

The majority of tape recorders rated as hi fi are also
stereo machines; in fact few mono only recorders are
now being made. Aside from such functions as stereo
or mono recording, or replay, many of the higher priced
recorders include the track-to-track or multi-play
facility, dual channel mixing, provision for introducing
echo, and so on.

The choice of a tape recorder as a hi fi signal source
warrants a little thought since tape recording itself can
be quite creative as one may soon discover when using a
tape recorder. The machine should not be too limited
for really creative purposes.

If the recording activity is to be strictly for hi fi
listening, then a good quality stereo tape replay unit (or

Trio TT-10 4-track stereo tape deck

one with output stages) may suffice. However, tape
recorders that could be classified as having a hi fi
performance do not come cheaply.

Tape units range from about £50 to £60 upwards; it
is very unlikely that lower priced machines will have
provision for mixing and track-to-track recording.
Tape recorders with power output stages and with extra
facilities like track-to-track dubbing will be over £150
for something strictly hi fi and can cost as much as
£300.

TAPE PERFORMANCE

The technical performance of tape recorders that
come within the hi fi category is fairly standard and has
improved quite considerably with the introduction of
extra low noise transistors. Few, if any, tape recorders
of good quality now employ valves.

One can expect a good frequency response from 30 to
18,000Hz even for a tape speed of 3% inches per second
with modern tapes and ferrite heads. Signal to noise
ratio of better than 50dB is possible on quarter-track
recording. As far as quarter-track or half-track is
concerned, there is little difference these days in actual
performance and if one requires to make long recordings
with a minimum amount of tape then quarter-track is
recommended.

The mechanical performance of modern tape re-
corders of good quality can also be relied upon. Wow
and flutter and nominal speed variation is usually so
low as to be undetectable by ear even at the lower
popular tape speeds of 1§ and 3% inches per second. As
with most transistor audio equipment made now,
printed circuit assembly is employed and some manu-
facturers even fit exchangeable circuit boards, thus
simplifying service and repair.

CONCLUSION

Readers who have read this supplement through
from Part | will realise that the technical performance,
specifications and choice of hi fi equipment could not
possibly be covered to its fullest extent nor in any great
detail here. The choice of equipment is enormous and
the variations may at first cause confusion.

The first step to making a choice is best taken by
collecting as many leaflets and brochures as possible on
different makes and types of equipment and by these
compare specifications and prices. Make a short list
and then try to find a dealer willing to demonstrate
various combinations of the different items you have
chosen. Try not to be put off by sales talk that may
confuse you even more. The price tag can give a pretty
good idea as to quality and performance but is not in
itself conclusive evidence of true hi fi standards through-
out.

Hi fi is a very broad term, so far without laid down
minimum performance figures. It has developed over
several years from the experience and desire of en-
thusiasts, who wish to reproduce in their own homes as
near a faithful acoustic quality as was heard at the
performance. The two parts of this supplement
has attempted to illustrate how one can achieve this
measure of fidelity within the limitations of currently
available equipment.

A later article 'will be published describing installa-
tion and maintenance of hi fi equipment.
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KIRKMAN
HI-FI

PACKAGE DEALS

for extra value

B.ASF. - SCOTCH
E.M.I. - PHILIPS

tapes at quantity discounts

RECORD PLAYING UNITS
CARTRIDGES AND STYLI
STEREQ AMPLIFIERS
LOUDSPEAKERS
AIRCRAFT BAND RECEIVERS
MICROPHONES AND STANDS
TEST METERS
ELECTRONIC COMPONENTS

40 The Broadway

CRAWLEY

New Edition—-Now Out

Thinking of High Fidelity—first read Goodmans 28 page High Fidelity
Manl_JaI. It contains interesting articles on Stereo; an Introduction to High
Fidelity ; Stage-buiit systems ; as well as full details of Goodmans High
Fidelity audio products.

Send for your free copy
Please send me a free copy of Goodmans Manual
Name
Address .
P.E11
Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200

THE WORLD’S MOST
VERSATILE CIRCUIT
BUILDING MEDIUM

L

AS SPECIFIED FOR USE IN THE P.E.
SIGNAL GENERATOR DESCRIBED
IN LAST MONTH'S ISSUE

“Cir-Kit" (an exclusive Peak Sound product) is the fastest, most
versatile and dependable circuit-making system ever invented-
You can use it on plain board or 0-1in matrix board equally well.

T 1t is made from almost 100% pure copper

R strip backed by a unique, powerful
adhesive, and whether you use it for a
specific design, such as in the P.E.
Signal Generator described in last
month's issue, or to carry out your own
designs, you will find “Cir-Kit" perfect

for all such requirements.

PEAK SOUND DESIGNS FOR YOU TO BUILD

P.W.12-12 integrated stereo amp. described in P.W. With Peak
Sound "Cir-Kit"”, amplifier modules, etc., you can build

“Cir-Kit' is supplied in
spools, &in. wide < 5ft.
long. From your dealer
or direct.

it complete inc. cabinet for approximately £24.0.0
PA.12-15 Power amp. module, 12 watts into 15 ohms  £3.19.6
PA.25-15 25 watt de-luxe power amp. as recommended in Hi-Fi
News Twenty-Twenty stereo system. (25 wattsinto 15
ohms.) £11.15.0
SCU.400 De-luxe pre-amp/control unit for Peak Sound power

amps. £15.15.0

ES.10-15 BAXANDALL SPEAKER, designed by P. J. Baxandail
and described in Wireless World. Peak Sound

approved parts, inc. P.T. come to approx. £11.5.0
GO TO YOUR DEALER
for Peak Sound products. Leaflets on request. TRADE

ENQUIRIES INVITED.

peak sound

PEAK SOUND (HARROW) LTD., 32 ST. JUDES ROAD
ENGLEFIELD GREEN, EGHAM, SURREY
Telephone: EGHAM 5316

SRR T e e s




Wharfedale

Unit 3
Do -it-yourself

High Fidelity Loudspeaker Kit

Your skill and a little of your time, added to
Wharfedale know-how, enable ycu to build a
true high fidelity system at a very low cost.

The Wharfedale Unit 3 kit includes an §”
speaker unit, an acoustiprene tweeter, a cross-
over unit, and acoustic wadding with all the
necessary bolts and wiring. The detailed in-
structions are easy to follow and include full
assembly diagrams and plans for two different
styles of speaker cabinets.

The Unit 3 speaker system can be operated
from amplifiers with an output of 4 to 8 ohms
and will give a response up to 17,000 Hz.

Recommended retail price £10-19-6

A\ xS

RANK WHARFEDALE LTD,,
IDLE, BRADFORD, YORKSHIRE.
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- By Frank W. Hyde

MOON ROCK RESULTS

In the first reports of the biological
examination of the lunar rock
samples collected by Armstrong and
Aldrin, Dr W. Schopf of the
University of California finds no
evidence of lunar organisms “living,
dead, or fossilised”. It seems that
earlier reports are now discounted
and the apparent organisms the result
of earth contamination. The carbon
content so far established is less than
ten parts per million. This can be
the level that could result from the
handling of the materials using rubber
gloves and tools.

Mice injected with lunar material
have not exhibited any unusual
behaviour. Six cell culture samples
have been examined and some of
the cultures of human embryo lungs
and kidneys have shown no signs of
the growth of bacteria. The ex-
periments in this field will go on with
special observation of the effects on
reproduction of animal and plant
species.

Radiation checks on lunar rocks
have shown the presence of thorium,
uranium, potassium, sodium-22,
cobalt-56, strontium-46 and man-
ganese-54. The level of the thorium
content of both the rocks and the
dust is higher than that found in
meteorites but lower than that found
in terrestrial basalt.

This part of the work carried out by
Dr D. O'Kelly of the Oak Ridge
National Laboratory has also dis-
closed that the moon rocks contain
less uranium and potassium than
earth rocks. He states that the
sodium-22 is formed by cosmic ray
bombardment.

SOLAR-WIND GASES

At New York State University,
Dr O. Schaeffer has detected a large
amount of solar-wind gases, more
than anyone has suspected. The
gases are mainly hydrogen and helium
but he has also detected argon, neon,
krypton and xenon. The blackish
colour of the surface dust is thought
to be the result of bombardment by
the solar gas. It is claimed that some
20 to 30 per cent of the moon dust
comes from molten particles.

In the second box of rocks which
was opened on August 4 there were

30 rocks of various sizes. Some
of these are quite different from
anything on earth and may offer
some interesting minerological facts.
There were about 40lb weight of
rocks of a medium grey colour and
more angular and fractured than
those in the first box opened. In
these latest rocks to be examined
there are signs of crystalline and
opaque metallic clusters.

MARINERS 6 and 7

The results that are now being
released from the two Mars probes,
which were so successful in the Mars
flypast in July and August, are
causing a considerable amount of
speculation and quite a number of
new questions are posed when the
data is examined. The Mariners
have shown that Mars is anything but
a hospitable planet by earth stan-
dards, it would seem that it is more
like the moon than the earth. One
thing is certain and that is that there
are many questions to be answered
and that we know somewhat less than
was thought as far as this red planet
is concerned.

Photographs taken with filters
attached to the cameras show no
signs of the blue haze consistently
reported by earth based astronomers.
Again the close-up shots with pro-
vision for seeing in ultra-violet and
blue light, do not confirm the haze at
the poles which appears on the distant
shots.

SPECTROSCOPIC STUDIES

Dr G. C. Pimentel of Berkley,
California, who is concerned with the
spectroscopic studies, asks why is it
that the absorption lines which
indicate the presence of methane and
ammonia appear just above the dark
rim which surrounds the receding
polar cap. Why is it that these gases
appear there and only there. Could
it be that life of a sort could exist in
this marginal area where there is
possibly melting hoar-frost.

The spectrometer experiment set up
by Dr C. A. Barth of the University
of Colorado has revealed that
although there are features on the
surface of Mars which suggest
volcanic conditions, there is no sign of
molecular or atomic nitrogen in the

upper atmosphere of the planet.
These findings differ from those that
occur on earth.

One explanation from Dr D. N.
Horowitz of California Institute of
Technology, suggests that  the
Martian nitrogen may have been
oxidised by carbon dioxide in the
atmosphere and is now in the soil as
nitrate. Some experiments carried
out at Caltech support this view.

POLAR CAPS

Meanwhile a controversy arises
from the differing views of Dr R. R.
Leighton of Caltech and Dr C. Hord
of the University of Colorado
regarding the nature of the polar
caps. Dr Leighton, basing his state-
ments on radiometer and ultra-violet
spectrometry, argues that the polar
caps are solid carbon dioxide some
three or four feet thick and deposited
by conditions of the Martian winter
as snow. He maintains that water
vapour is only present in very small
amounts in the atmosphere and
could not be transported to the poles
with enough speed to form more than
a very thin layer of hoar-frost.

As further support for Dr
Leighton's view is the presence of
what appear to be configurations of
the caps resembling snow drifts.  As
against this the infra-red spectrometer
gives a temperature which is too high
for the presence of solid carbon
dioxide.

While Dr Hord is prepared to accept
thin water ice with carbon dioxide
superimposed, his ultra-violet spec-
trometer measurements do not
support the presence of carbon
dioxide clouds, because the atmos-
phere above the polar caps is highly
transparent.

PLAIN OF HELLAS

Another puzzling observation by
the Mariners shows the plain of
Hellas, which is about one million
square miles in extent, to be quite
different from all other areas on Mars
in that there are no craters within the
boundary escarpments.

Interest has also been aroused by
the observations from the space-
craft of bright streaks curling across
the high plateau known as Tharsis,
and earth based observers have
reported similar recurring features,
thought to be cloud formation. At
Goldstone, Dr R. Goldstein has used
the large space tracking telescope in
the radar mode and finds that this
area is very high above the surround-
ing terrain.

Photographs from Mariners 6 and
7 spaced several revolutions of Mars
apart, do not confirm the recurrence
of markings which change in charac-
ter. It is suggested by this that
rather than cloud formations these
are variations which appear on the
surface due to the changing of the
incident light in the Martian after-
noon.
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PEWIDEBAND H.E
BULLTGAII0S REGEIVER

By R.HIRST s1c o

LAST month an overall description of the complete
receiver was given. Now each module has to be
considered in detail. This present article deals with,
firstly, the construction of a standard housing for the
modules; and secondly, the assembly and testing of the
first module—the R.F. Unit.

MECHANICAL CONSTRUCTION OF
MODULE CONTAINERS

As it is difficult to locate suitable boxes for this type
of construction it was decided to manufacture a set of
identical containers from sheet aluminium. These
boxes have to be reasonably accurate if the final
mechanical assembly is to go together with ease.

The first step is to accurately cut a piece of wood,
preferably a very hard wood, into the shape indicated in
Fig. 2.1. This is now the master template for all the
boxes (seven will be needed). The 16 s.w.g. aluminium
should be cut into strips 14 inches long and 14 inches
wide and two holes should be drilled in one end as
shown in Fig. 2.1.  This end of the strip should be fixed
to the wooden template, exactly on the marker, with
two screws.  Now proceeding to the first corner, bend
the aluminium strip firmly at this point and after bend-
ing tap both sides of the corner with a hide or wooden
mallet. Having ensured that the corner is a good fit
proceed to the next corner and so on until all the
corners have been made.

If the job has been carried out correctly there should
be a }in overlap. Temporarily easing the strip to one
side, remove the two pilot screws and trim the last
quarter of an inch at each end. The assembly should
now be squared up and two further holes drilled in the
other end of the strip to line up with the joining strip.
When the container is bolted up, the box should be rigid.

The round rod should be cut into the required length
and drilled and tapped accordingly. These rods are
Araldited into the corners of the container as shown
in Fig. 2.1. The corner blocks should be allowed to set
for 24 hours in a reasonably warm room. Two 6B.A.
hank bushes should be fitted into the base of the box and
the lead through connectors can also be fitted in this
final stage. Fig. 2.1. also shows an alternative method
of making the corner fixings.

It is wise to take considerable care in the manu-
facture of the boxes as it will save endless filing and
cutting at some later stage, possibly with detriment
to the circuitry. For the constructor who does not
wish to go to the bother of making the mechanical
assemblies it is possible to use the diecast box type
46RCS00043A00, stock number 268X0075F supplied by
Electroniques at 6s 11d each. It will mean that a
slightly larger cabinet will have to be purchased to
house the receiver.

838

PART TWO R.F. MODULE

R.F. UNIT CONSTRUCTION

The complete circuit of the r.f. unit (module 1)
appears in Fig. 2.2, This should be studied in con-
junction with the description given in Part 1 last month.
Reference should also be made to the block diagram
of the complete receiver, Fig. 1.4.

The inductors L1, L3, L4, LS, and the transformers
T1, T2 have to be constructed according to information
given in Fig. 2.5. All winding details, as well as the
various purchased items needed, are included in this
drawing.

When these components are completed, work can
commence on the circuit board assembly. A piecé of
s.r.b.p. board 34in by 3lin with perforations on a
0.1in grid (plain Veroboard) is required. Components
are mounted as shown in Fig. 2.3 and the wiring com-
pleted on the underside as in Fig. 2.4. Note that four
capacitors are also mounted on the underside.

The completed circuit board is screwed into the
module container and the three coaxial sockets SKI,
2, 3, and the four pins of PL4 wired up as shown in the
diagrams.

SETTING UP INSTRUCTIONS

The following instructions are for the constructor
who has sufficient resources at his command to enable
the setting up of the units to be carried out individually.



Fig. 2.1. MODULE CASE DETAILS

BRACKET ALTERNATIVE TO ROD METHOD SHOWN
FOR SECURING FRONT & REAR COVERS & COMPORENT

BOARD IN
BRACKET (doff)Araldited  8BANut ) 7,
to wall of Box Unit A WOODBLOCK FORMER — 7~/ Screw end of Aluminium strip
3 3575 X 3% X |3/16(h|ck 4 !o Block Former and work in
#6 Box Unit butt jointed with Radiused 3 2 at-4 T direction of arrows
Hol Araldite. Alternatively oint coeners 3
685 clear made with 4 - /g dia X 3/jglong | )5 S
8B A Hankbush  aluminium rivets T8 \ S

BOX UNIT 35%)( 354 inside) N
X3/ from z |

alumlnium : h
COMPONENT g & e N
BOKRD ' 22 o & Y

¢ oo o0 oD

REAR COVER -
3 x3Y2X
1BSWG
aluminium

ﬁ* 4 screws 8BA X174 long

“FRONT COVER 3% X 31/7X 18 SW6 aluminium

ROD (40t) g dia X34 long drilied and
tapped 8BA X 1/'deep at both ends
and Araldited in positions shown

4 screws 88A X

14 long g?i" dimension locating Rod inside
X

YOU WILL NEED
SOLDER SPILL (40ff)

Insulated Reedthrough type 16 S.W.g. aluminium 143in x |&in (7 off)

SPACER (4off spaced centrally o0 3/gpitches . . .
6nAx1/4(bng) (30ff) and 3/4 pitch 16 s.w.g. aluminium 3gin x 3in (14 off)
A poa— Zin round aluminium or brass rod
6BA ciear Sin long (7 off)
Araldite

Hard wood block 3§in x 3gin x |&in (I off)

PL4/c
+12v
R
K1 € gy e
AE O-OF p7n
:\
>
g TR4 SK 3
== o/p
] 1:u 2N2218 | I4MH:
1 I o
| % L 1146
Lal=2 SRZ 1000pF
1500
RS
12k) R9
=c2 18k
2009F
%/
bysk 2 PL4/d PLA/D
05C 1 ® AGC ove

Fig. 2.2 The complete circuit diagram of the r.f. module
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" COMPONENTS . . .

Resistors
Rl 27Q R7  1'2kQ
R2  150Q R8 12kQ
R3  560Q R9  1-5kQ
R4  39kQ RIO 180Q
RS 270Q RiT 12k
R6 12kQ

All W to {W high stability

carbon film

Capacitors
Cl 00iuF paper foil
(Hunts Metalmite)

C2 200pF polystyrene,
5%

C3 0-1uF  polyester

C4 00iuF ceramic

C5 0-0luF paper foil

Cé 0-047uF polyester

C7 200pF polystyrene,
5%

C8 47pF  polystyrene,
5%

C9 OluF  polyester

C10 100pF polystyrene,
5%

Cll 0-luF  polyester

Cl12 0-luF  polyester

CI13 1,000pF ceramic

Ci4 1,000pF ceramic

CI5 0:0iuF ceramic

Transistors
TRI 2N3866 R.C.A.or
Motorola
TR2 2N3866 R.C.A. or
Motorola
TR3 BFY90 Mullard
TR4 2N22i8 Mullard,
Texas or Newmarket

Inductors

Lt 0 luH

L2 2uH  Choke
(Painton or Cambion)

L3 OluH

L4  02uH [ses Fig. 2.5

LS  47uH |

Diodes

DI OA47 D3 OA47

D2 OA47 D4 0OA47

Transformers
T1 Wideband Transformer
T2 Wideband Transformer
see Fig. 2.5

Sockets and Plugs

SKI-3  Sub-miniature
coaxial chassis
mounted sockets
(3 off)

PLI-3  Plugs for above
(3 off)

PL4 Four Hellerman
insulated
lead-through
connectors

Miscellaneous
Plain Veroboard (perforated
s.r.b.p.), 0-lin grid, 34in x
tin

Fig. 2.3 and 2.4 Component
layout and wiring of the com-
plete r.f. module



NEOSID

L1, LS...3-2TURNS SINGLE ENAMEL
(e o 26 SWG WOUND ANTI-
! CLOCKWISE WHEN VIEWED
0o O els FROM UNDERNEATH
(-] [+]
BOTTOM CORE VIOLET
VIEW 0yH
NEOSID .
L4...4:5 TURNS SINGLE ENAMEL
el 26 SWG WOUND ANTI-
CLOCKWISE WHEN VIEWED
0 O ofF FROM UNDERNEATH
(-] [+
CORE VIOLET
0-2pH
NEOSID
L5...27 TURNS SINGLE ENAMEL
=ak 34 SWG WOUND ANTI-
CLOCKWISE WHEN VIEVED
0O off FROM UNDERNEATH
(-] [+] %
CORE VIOLET
4-TyH
MULLARD CORE FX2634 % :
ST4,T2..PRI 1-2 EN/F/DSC 2 TURNS
2 1 SEC 3-4~8 EN/F/DSC 1-C-1T
- 325NE
NOTE: TURNS TO BE VARNISHED °
5 3  WHEN COMPLETED TO HOLD
4 THEM ¥ PLACE
PRI...13:5pH 572 4173 :

ALL NEOSID ASSEMBLIES COMPRISE:—

1... ALUMINIUM SCREENING CAN 7100

2....SCREW CORE 4 x 0:5:10(VIOLET)

3. FORMER 722/1 BAKELITE

5. BASE PLATE 5027/PLD (SIX LUGS)

Fig. 2.5 Coil winding details

(Similar instructions will be given for all seven modules,
as they are dealt with in turn.)

Equipment required

(a) Power supplies, 24V 100mA, [2V 20mA and
2-5V SmA. .

(b) High frequency generator. Capable of delivering
100 millivolts into 50 ohms at 2MHz to 34MHz.

(c) High frequency generator. Capable of delivering
500 millivolts into 50 ohms at 32MHz to 64MHz.

(d) Valve voltmeter. Capable of measuring 2MHz
to 34MHz from 100 microvolts to 1 volt.

PROCEDURE

Apply the two h.t. potentials and set the incoming
a.g.c. voltage at the terminal to read 2-5 volts. Check
all the d.c. potentials at the base collector and emitter
of each of the transistors to ensure that they coincide
with the levels indicated in the D.C. Voltage Chart
(Table 2.1). If the potential at the emitter of TR2 is
not within 2 volts of the specified value R4 may be
increased or decreased until the voltage level at the
point in question is approximately 17-3 volts. Once
this level has been achieved check the other d.c. levels
again.

Having ensured that the circuit is working from a
d.c. point of view apply a 100 microvolt signal to the
input Socket SK1 and measure with a low capacity,
high impedance, high frequency valve voltmeter across
pins I and 2 of Tt. The frequency of the input signal
should be 2MHz. Approximately 500 microvolts of
signal should be measured upon the valve voltmeter.

Change the frequency at the input Socket SK1 to
34MHz and increase the level of the input signal to

Table 2.1. R.F. UNIT D.C. VOLTAGES

Stage Voltage
TRI Ve 18V
Ve 1-25V
TR2 Ve 24V
Ve 17-3V
TR3 Ve 1V
Ve 1-75V
Yb 2-4V
TR4 Ve 111V
Ve 4-5V
Vb 5V

*set for 2-5V at a.g.c. terminal. All above readings
taken with a 20 kilohm/volt meter

100 millivolts. Tune Lt and L3 for minimum output
on the meter. (Core sealer should have been applied
to the cores of both these coils before this adjustment
is made).

With a.g.c. voltage set at 25 volts the input signal
should be removed from Socket SK1i and transferred
to Pins 1 and 2 of T2, the level being set at 10 milli-
volts at 34MHz. The valve voltmeter should be
placed across Socket SK3 and L4 and L5 should be
tuned to give maximum reading on the vaive volt-
meter.

Now remove the input signal from T2 and apply it
once again to Socket SKI1 with the frequency set at
2MHz at a level of 10 millivolts. Leave the valve-
voltmeter connected across Socket SK3 and then
apply a 500 millivolt signal at 36MHz to Socket SK2
(this level measured after connection). Retune L4
and L5 for maximum output. (Core sealer should
have been applied to these cores prior to adjustment.)

The r.f. unit can now be considered to be set up.
Note: it was incorrectly stated last month that the
dynamic range of the r.f. amplifier was 54db, it is in
fact 114db.

Next month: constructional details of the i.f. unit

Practical Gift
for a practical man!

A full-year series of PRACTICAL ELECTRONICS
issues delivered by post each month would be an ideal
Christmas present. Why not give a subscription to a
friend? He would certainly find the magazine just as
interesting as you do and each issue would remind him
of your good wishes.

But don’t think too long —Christmas is very close.
Act now and send your friend’s name and address,
together with your own and 2 remittance to cover
each subscription to: Subscription Manager, Practical
Electronics Dept. X, Tower House, Southampton
Street, London, W.C.2. We will despatch first copies
to arrive in time for Christmas, and send an attractive
Christmas greetings card in your name to announce
each gift.

RATES (including postage) for one year (12 issues),
United Kingdom and Overseas. £2 25 0d. Remittances
should be made payable to IPC Magazines Ltd.
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Five New Picture Receiving Stations

THE British Meteorological Office has ordered
five automatic picture transmission receiving
stations to improve short and long term weather
forecasts. The receiving stations will be installed
overseas in Europe, Africa and the Middle East
by Meteorological Office engineers. FEach re-
ceiving station consists of four principle units; an
antenna assembly, a receiver, a facsimile recorder
and a tape recorder. With the exception of the
antenna, all units are situated on the control
console shown below. Pictures, such as that on
the left, covering an area of about 2'5 million
square miles and showing cloud cover over the
earth, can be received direct from weather
satellites while they are above the stations’
horizon.

The picture transmitted from an ESSA 8 satellite
(left) shows cloud cover over Iceland, Greenland,
Norway and Sweden. A ridge of high pressure
over the United Kingdom (bottom right) is forcing
the weather front to the north-east, giving fine
weather

The basic console of the receiving station (below)
manufactured by Hawker Siddeley and incorpor-
ating a Muirhead picture recorder. The picture
can be seen at the top centre of the console
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Fuel-cell Battery for Undersea House

A TEAM of British scientists and engineers from Imperial
« College and Enfield College has recently successfully
completed a series of experiments with a new “undersea
house” submerged off the Maltese Coast. Relays of divers
used the house and lived in it continuously for up to six days,
during which time the structure and systems needed to
operate the house above and beneath the water were
sested

The new type of house needs no “‘umbilical cord™ to the
surface as food, air and water are provided by a life-support
module powered by a fuel-cell battery designed and manu-

The complete fuel cell pictured before its installation.
Supply cylinders can be clearly seen under the drum which
houses the cell

X-ray Equipment Helps Search
for Life's Secrets

SPECIAL x-ray defraction equipment
that allows scientists to examine
protein molecules, which are a central
component of living matter, has been
developed by Elliott-Automation in
collaboration with the Medical
Research Council’s Molecular
Biology Laboratory at Cambridge.
The device, called a fine focus,
rotating-anode  x-ray  diffraction
equipment, is to be used to help
determine the three-dimensional
chemical architecture of protein
molecules, an essential step in under-
standing the basic processes of life
and therefore of abnormalities such
as cancer.
“The x-ray equipment has become
an important export; sales have
already reached £250,000. The
equipment, shown in use on the
left, is the only system with this
capability available anywhere in the
world.

’.,L‘%

factured by Electric Power Storage Ltd. This is the first
time 1hat such a cell has been operated at the surrounding
pressures involved; the metal drum which houses the cell
is filled with nitrogen to balance the pressure inside the
drum to that of the sea water.

The battery produces 12 volts from 16 hydrogen—oxygen
cells and the supply cylinders contain enough gas to
produce 50 watts of power for seven days' continuous
operation. The battery can operate continuously for one
morth and, apart from replenishing the supply cylinders,
needs no attention for this period; the design on which the
cell is based has been in operation for up to three years
under laboratory conditions.

Twe divers working on the fuel cell during its installation.
The entrance to the house can be seen in the background



TIME

LAPSE
CINE

D. Burn Ph.D.
and
E. W. Summers B.Sc.

ANYONE who has seen films which apparently speed
up movement, like.the miraculous unfolding of a
flower in a matter of seconds, will no doubt have been
intrigued at the results of time-lapse cinephotography.
Although widely used as a scientific tool, this branch of
the camera-man’s art can also provide interest and some
amusement by enabling one to compress into half a
minute a continuous event which may have taken
hours or even days to complete.

A simple and inexpensive device is described which
will allow cine-camera owners to photograph iheir own
time-lapse sequences. In essence, a relay is energised
at pre-determined intervals, actuating the camera
shutter and exposing a single frame of film at a time.

As the normal running speed of a cine camera is 16 or
18 frames per second, this means that for a “shooting”
interval of one second, the action is speeded up nearly
twenty times; the result is that pedestrians appear to
rush about at 40 m.p.h. to dodge cars hurtling along at
600 m.p.h.
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It is essential that the cine camera should have pro-
vision for single frame operation. Less essential. but
none the less desirable features include. electric drive.
for extended runs, and automatic exposure control to
compensate for varying light conditions.

TIMED PULSE GENERATOR

The circuit was designed around a P.0.3000 type
relay. Preliminary tests had shown that this relay, in a
suitably modified form, had sufficient power to operate
the shutter. Timing pulses are produced by the
relaxation oscillator TR (Fig. 1).

Three ranges are provided, selected by switch SI,
continuous control within each range being provided
by the variable resistance VRI. The frame rates with
the capacitors shown are roughly 1-10 seconds (C1),
6-70 seconds (C2), and 35 seconds to 7 minutes (C3).

The pulses obtained at base-2 of the unijunction
transistor are much too short to operate the relay and
are therefore “'stretched” to about 0-5 second, deter-
mined by R7 and C5, by the monostable formed by
TR2 and TR3. The fastest practical pulse rate is
therefore about | frame per second, and is set by the
smallest timing capacitor C1 and resistor R1. with VR1
at minimum value.

The negative-going 0-5 second pulses at TR3 collector
are passed via R9 and R10 to the output stage consisting
of TR4 and TRS arranged as a Darlington pair.

Although the power requirements of the relay are
quite modest, a power transistor has been selected for
TR5 to ensure that no overheating occurs, particularly
during long runs at high pulse rates. RI1 is included
to keep down the leakage current of TRS. whilst D2
protects it from transient back e.m.f. when the relay
turns off.




SUPER BARGAIN STOCKTAKING SALE!!!

Use the form below for your order. CONDENSERS MUST BE ORDERED BY STOCK NUMBER ONLY. tf any sale item is ""sold-out’’ when order
received we shall substitute items of equal value.

ELECTROLYTIC CAPACITORS Stock

Stock ‘ o Capacity Voltage| Price |MNo. Req'd £ s d.
Capacit Voltage i No. q . d. :
No. P Y g Price o. Req'd £ s. d 39 IOOuF 275 26
1 1uF 6 4d 40 Ot 10 3d
2 | 4uF | 25 ad 4l 2 ooolz 000 25 7/6
3 4uF | 4d 42 164 SOREV | 2/-
4 6uF | 4d 43 I6/I6 275 2/-
5 | 3uF 25 4d 44 275 | U-
6 64uF ‘ 4d 45 350 12 9d
7 20uF 6 4d - 46 20/4 275 /-
8 20uF s0 ' 6d 47 250 50 2/-
9 30uF s ‘ 6d 48 500 25 16
10 8uF 12 4d 49 400 15 /-
11 8uF 4d 50 400 25 3d
12 1uF . 350 6d 51 64 275 1/9
13 8/e/8 350 /- 52 32/32 350 1/6
14 | 50uF 6 | ad 53 | 8/8/8 275 e
15 100/200 275 | 6/- 54 500 6d
16 32 , 150 | 9d 55 64 275 1/3
17 64 25 | 3d 56 25 3
18 100/200/200/50 275 | 7/6 57 100 9 6d
19 50/80 300 3/- 58 400 50 2/-
20 150/200 275 6/- 59 400 30 /e
21 24 275 1j- 60 500 4 3d
22 10 25 ' 3d 6l 150 30 /6
23 125 25 3d 62 64/32/8 275 2/6
24 2 1so0 ' 3d 63 200 275 2/6
25 16/32 350 | 2/ 64 40 6.4 3d
26 12 275 116 65 50 25 6d
27 350 12 6d 66 250 50 1/9
28 75/75/75/75 | 150 2/6 67 30 6 3d
29 1 20 3d 68 |00/|00150 275 5/-
30 125 | 40 od ! 69 50/50/50 350 4/~
31 640 |25 3d 70 40/40/20 275 /-
32 3,000 35 7/6 71 400 64 3d
3 3,000 15 3- n 320 10 3d
34 3,000 130 7/~ 73 32/32 275
35 ) 70 [ Y2 - 25 25 /6
36 | 2,500 9 Loy
37 S0 | 9d Total:—
38 1 750 .12 1/9
RESISTORS. 5% EXCELLENT @UALITY. 7/6 per 100 or 2/~ per doz.
Tick the values required.
13 ohms 220 ohms 15k 3-6k 0 7.5k 0 22k 0 39k 0 62k Q 130k 560k 2 1-8M Q 7:SM Q
22 ohms 470 ohms -8k 43k 10k Q 24k 43k 75k @ 360k 0 620k 0 3-6MQ 82MQ
36 ohms $60 ohms 22k 47k Q 16k Q 27k Q 47k Q 82k 430k 0 12MQ S 1MQ 9-tMQ
47 ohms 750 ohms  2:4k Q 56k Q 18k Q 30k Slk Q 91k 0 470k 0 1-SM Q 62M Q oM g
91 ohms 1k Q 33k 68k 0
or our sslection (mixed) 6/6 per 100 Total
SILVER MICA/CERAMIC/POLYSTYRENE CONDENSERS 10/~ per 100, 3/~ per doz.
Available in following values. Tick those required.
2pF SpF 12pF 25pF 50pF 80pF 135pF 180pF 250pF 680pF 1,000pF 2,500pF
3:9pF 6pF 15pF 27pF S8pF 82pF 1 40pF 190pF 330pF 800pF 1,100pF 2,700pF
4pF 8pF 18pF 30pF 62pF 100pF 158pF 200pF 420pF 820pF 1,500pF 3,000pF
47pF 10pF 22pF 39pF 72pF 125pF 170pF 240pF 600pF 900pF 2,200pF 6.200pF
Total:
MULLARD POLYESTER CONDENSERS GANGED STEREQ POTS. 250K 01, 2/6 ea.
1000 pF 3d ea. 400V No. Price SKELETON PRESETS, Mixed. 6/~ doz.
388 5: ;g o VOLUME CONTROLS. § MQ, | MQ, with D.P. switch, 2/~ ea.
1200 pF 3d es. TELEVISION REMOTE CONTROLS, Philips, contain 11 7-way cable,

22 uF 6d ea. 160V | double pot., 5 resistors, two condensers, 10/~ ea. (cost £3/3/-).
27 uF 6d ea. 160V
nk 1/- ea. 125V THIN CONNECTING WIRE

|
I
|
2
0-15 uF 6d ea. 160V
0
v
10yd 1/- 100yd 7/6. 1,000yd 50/-

Total:
CO-AXIAL CABLE. Black. 6d yd, £1 50 yd.

25%, discount lots of 100 per type.
$0%, discount lots of 1.000 per type. CRYSTAL MIKES. 10/- ea.
TRANSISTOR BARGAIN! THEY CAN'T GET ANY CHEAPER!!! THYRISTORS 400V BTY79, 7/6 ea. SCRSI (10A), £1 ea.
P.N.P. Audio, Un(Fes(ed unmarked. MAINLY O.K., IO;— per (00,
N.P.N. Silicon. R.F. types, unmarked. ALL USABLE, 10/— per 50.
POWER QUTPUT (Slmllar 0C35) ALL TESTED. 4/— ea: €1 doz. RE%‘{éIFIERS Latest type. All marked. 800V peak, | A mean current type
gll-iLOKR:'?SN PLANAR TRANSISTORS. ALL TESTED. NO LEAKS OR 2/6 ea., 24/ doz, £7/10/- 100.
Gain of 20/50, 6d ea.; 50/100, 9d ea.; 100/200, |/~ ea. S.T.C. 3/4 (400V), /6 ea., 24/ doz, £7/10/- 100.
Transistors similar to OCP7I (Light sensitive) 2/- ea. BYZ 13 or 19 (6A), 12/6 ea., 24/ doz, £7/10/- 100.

RECORDING TAPE GIVE-AWAY!!!

ALL BRITISH MADE, BEST QUALITY. Sin, 600ft, 7/3; 53in, 900ft, 9/—; 7in, 1,200ft, 12/-.

3in "odd-ends"’-——may be standard, long or double p|ay—bu( minimum ISO t, 2/3.

MAINS DROPPER TYPE RESISTORS. Hundreds of types from 0- 7 ohm upwards. W to SOW. A large percentage of these are Multi-tapped droppersfor
radio/television. Owing to the huge variety these can oniy be oHered “'assorted"”, 10/- per doz.

GIANT SELENIUM SOLAR CELLS, Last few to clear at half price!

Circular, 67mm diameter, 5/- ea.; 50 x 37mm, 3 for 10/-.

RECORD PLAYER CARTRIDGES TRANSISTORISED SIGNAL TRACER KIT 10/-

ACOS GP67/2 15/— {(Mono) TAANSISTORISED REV. COUNTER (CAR) 10/~
G 3, 20/~ (Compatible) VERO-BOARD

3/I 25/~ (Stereo) 24 x 1 x0:1Sin, 1/3 17 x33 %0 |$ln 14/8

GP94/I 30/— (Stereo, ceramic) 32 x24x15in, 3/3 32 x2% x0-1 4 2
GP93/t with diamond needle, 32/6 33 x3 X 0-15in, 3/11 321 x3 xo T 4/9
GP94/1 with diamond needle, 37/6 5 xu—xO-ISin' 30 5 x24%x0-lin, 4/7

TRANSISTORISED FLUORESCENT LIGHTS, I2V. 5 x32x0'15in, 5/6 5 x33x0-lin, 5/6

8w Ilin_(ube, Reflector type, 59/6 17 x 24 x0-1Sin, 10/-

ISW 18 in tube, Batten type, 79/6 Spot Face Cutter 7/-. Pin Insert Tool, 9/6.

Complete with tube. Postage 3/- Terminal Pins, 3/6 for 36.

TRANSISTORISED SIGNAL INJECTOR KIT 10/ Spot Face Cutter and 5 24 x lin boards, 9/9,

These prices cannot be repeated. Order now. Don'tforget to add your name and address! Please include suitable amount to cover post and packing. Minimum

G/_ F. MILWARD - DRAYTON BASSETT - Nr. TAMWORTH, STAFFS - Phone TAMWORTH 2321

845




button

Fig. 2. An extension bar is fixed to the reiay arm-
ature (Araldite can be used), but at a slight angle to
suit the position of the camera button (see photo-
graph). Relay movement is adjusted by set screws
Aand B

PHYSICAL LAYOUT

Since a compact and rigid unit is desirable, it was
decided to build the device to fit the camera. For this
reason, no detailed drawings are given of the case.
The photographs and drawings illustrate the essential
features and it should not be difficult to design a unit
suitable for the type of cine camera used. The case is
made from sheet Perspex since it is easily worked and
results in a pleasing appearance.

The author’s camera (an Ilford “Elmo’) was very
easy to use since the shutter button is situated at the
bottom edge of the front panel, and both the camera
and the relay could be mounted on a common base-
board. Along one side of the base is a side wall which
serves to locate the camera, which in turn is held firmly
in place by a {in Whitworth bolt into the tripod bush.
The other side of the base is occupied by a box housing
the relay and, over it, the batteries and electronics.

Once the camera has been fixed, the relay (minus its
contacts and with a }4in duralumin extension arm

846

| L
R4 R8
50 D2 RLA
27 27
F 4
u b . e R A G
] 3
10 250 >—I”—
oF Tur ¢ 52
o wF
R6
St ?
TR TRZz 15k TR3
4 t b
R 2N 2646 ocH 0C3s
100
k
BY 1=
13.5v !
VRt R3 RS _*T
18 270
MO Qa =
Fig. I. Complete circuit of the camera triggering unit
Duralumin Q0
bracket glued or boited to the armature) should be positioned
Locknuts . 5 o
\I\ 8 so that the extension comes just in front of the shutter
s Extension button. It can then be firmly bolted to the base.
L - Adjustment of the relay is quite critical and is accom-
Shutter plished by means of two set-screws, A and B (Fig. 2).

Screw A is fitted to the relay extension and is adjusted
so that the shutter is just operated when the relay is
fully closed. Screw B is fitted to a bracket mounted on
the base and is set so that the extension arm moves
back just sufficiently to allow the shutter to reset.




NEW—TEST EQUIPMENT

20,000 ohm/volt AC/DC
MULTIRANGE METER
Eleven current ranges.
voltage ranges. Three
Price £12.19.8. P. & P. 15

Fourteen
resistaince.

PORTABLE WHEATSTONE BRIDGE
with five awitched range from 0-05Q

to 60,0000 ccuracy. Price
£9.196 P. & P. 1
MUTUAL INDUCTANCE .
BOX /

L ]
Ranges from 0 to \d
11- lmHz in 0:002 *
div Price
26100, . & by

£1.0.0.

H:,GXH YALUE DECADE RESISTANCE

Ranges from

00IMQ to 11 IMQ. Accuracy 0-05%.
Maximuin Power Rating G-1W per
step. Price £22.10.0. P. & I'. £1.0.0,

MUTUAL INDUCTANCE COIL

0-061 Hz. Accuracy 3%. Maximum
current 3 amps. Price £2.10.0, P. & P.
7/6.

Fuil specitication «

lable on reguest.

NEW—S5 in. CHART
PEN RECORDER
JY100A-2

High quality
single pen recor-
der with 0-10mV
deflection. Chart -
speedd 1 in per min. and 16 in per hour
Adjustable zero location. Power supplies
230V 50Hz. Full specification available
on request. £69.10.0. P. & P. 30/

SET OF MEASURING INSTRUMENTS

Specification Type: Moving Coil D.C.
Ranges: 0-75mV, 0-3V, 3-15-150V,
A, 15-30A.

3-150-460V, 0-3-0-754, 1:5-7
Scale Length: 82inm.  Accuracy: 109%.
Shunts: 1,0-3-(-75 anps. 2. 1-5-7-5 amps.
3. 15-30 amps. Case: Moulded plastic.
Currying Case: Stove enameiled metal.
L(;?t price £30. Onr price £12.19.6. P. &
30/-.

DECODER WITH 4 and 5 DIGIT READ-
out

Can be used to construct frequency counter
or Digital Voltmeter: Consists of NOR
gates with amplifiers to drive digital
display. 4 digit, £19.10,0.; 5 digit, £25.0.0.
P. & P. £2.0.0.

MARCON! YALYE YOLTMETER

TF 428B/)

F'requency response on probe

10K c/s/3-100Mc/8. Five weparate Voltage
0

Ranges.  Overioad Protection 100-°
A.CLP. Input IMQ Acc. +29, or 00
Slze: 10 < 16} x %in- [3lb. £5.19.6.

E.M.I. BRT.| TAPE RECORDER

Identical to those as used by the BBC.
Excellent condition. Completely over-
hauled. A must for the enthusisgt at £135.

LOW GOST ELECTRONIC & SCIENTIFIC

EQUIPMENT AND GOMPONENTS

MOTORS
HYSTERESIS REYERSIBLE MOTOR

Incorporating two coils. Each coil when
energised will produce opposite rotation of
outputshaft. 240V 50Hz. j r.p.m., fr.p.m,,
i rp.m, 6 r.pm. 30/- each. P. & P. 3/-.

LOW TORQUE HYSTERESIS

MOTOR MA23

Ideal for instrument

chart drives. Extremne-

ly quiet, useful in =

areas where ambient
noise levels are low.
High starting torque
enables relative high inertia loads to be
driven up to 60Z/in. \\,ul.\l»le in the
following speeds and ranges: 24 50Hz,
15 r.pan., 4 rpm, 2r. ,l,rpnl,
1 rpm, } rpam., { v, 1/3 rpam.,
1/5 r.pm.. 1/8 r.p.m., }/10 r.p.m., 1/12
r.p.n., 1/40rpan., 1/60r.p.m., 1/75r.p.m.,
1/120 r. p n. 1/180 r.p.an., 1/360 r.p.an.,
1/720 r.p.., 1 14400 r.p.n /2880 r.p.m.;
120V 50Hz, 1/6 r.p.m., 1/5 r.pam., 1/15
r.p., /16 ropan., 1/20 rpan., 1/30
r.pak, 1/60 r.p.m., 1/120 r.pom., 1/240
r.p.m., 1/300 r.p.m. 25/- each.

HYSTERESlS CLUTCH MOTOR

With integral cluteh allow-
ing the motor to drop out
of engageruent with the
gear train, thereby facilitat-
ing easy resetting when
used in timers or in con-
junetion with a light spring. 6 oz torque at
Lr.pm. 240V, 50¢/8. L left, R right.
15 rpm. L, 8 rpan R and L, 6 r.pan.
L. 4 rpan, L, 4ot pan. L, 1/5 ropamn.,
1/6 rpm., R and L, 1/10 r.p.m., 1/12,
1/15 r.pan. L. Also 120V 50c/s '.!, ]/h
1712, 5/12, 4/11, 1/10 r.p.m. 25/-. P.

MINIATURE DIGITAL DISPLAY
Operates on a rear
projection 6 3 pilot
lanp. The lamp
projects the corres-
ponding  digit on
the condensing lens
through a projector
leus, on to the
viewing screen at
the front of the unit.
Llin  width. 35in  deep. 15in high.
Weight 3loz. Character size }in high,
09 with 8 right hund decimal point and
degree. Avalable to special order.
words and other characters or colour, at
cost of artwork or plates. List price 8 gus,
Our price 48/6. P. & P, 5/ -

-
-

EAC DIGIVISOR Mk. ]I DIGITAL
READ-OUT DISPLAY
Ideally suitable for use
in conjunction with tran-
sistorised decade count-
ing devices. No need for
amplifiers or relays as
only a few milliwatts of
power are required to
charge the Jigits. The
DIGIVINOR incorporates
movement which moves a translucent
scale through an opticil system and the
resuttant single plane image is projected
on i screen. The translucent scale is
made to represent digits 0-9. Specitica-
tions: 6-3V 250 mieroamy. Innge height
jin. Size 4 9/16 2 0/6. 15in.
Our price 3! gns. List price 8[ gua.

4 neving coil

MINIATURE MOVYING COIL
c RELAY §115
W By Rangamo Weston,
suitable for D.C. circuit.
A high sensitivity relay
morc sensitive than the

electromugnetic type.
v Bingle  Coil  Resistance
310 niicro amps. 315Q.

List price £4.10.  Our prive 20/

ELECTRO

MAGNETIC
COUNTER

Slow impulsc counter
of 10 impulses per
sccond. /8. P. & P. 3

REPEAT CYCLE TIMERS

These tiners repeat a set
cycie of switching opera-
tiona via a cam and
micro switch, for as long
ag the motor is energised.
Single Cam RB  2lin
2 min, 3 min, 4 min,
3 nun, 6 min, cycles at 45/ . Twin Cam
RD 22 in T wmin, 2 mm 3 min, 4 nin,
5 min cycles xt §% 4 Cam RD
4 min, and 3 min cycles at 75/-. 3 C:
RD 26 in 1 min, 2 wmin, 3 min, 4 min,
5 min cycles at 95 8 Cam RD u8in
1 min, 2inin, 3 min, 4 min, § min, cycles at
115 Al plus . & P. 5

ADYANCE TRANSISTORISED
DC POWER UNITS

ﬁ%ﬂ >
~

<)

Qutput
Tnput Voltx Volts  Ampx Price
DC 4 200-245 - 15°, 12 4 £17.10
DC 3 200 245 - 15°, 12 125 £10.10

LEDEX ROTARY SWITCHES (New)

N.8.F. wafer switches driven by 24V or
48V d.c. motor. Tdeal where switching
is to be controlled by a signal pulse.
Following sizea available: 2E—3 wafers,

1 pole, 12 position per wafer. 3E |
wafer, 1 pole, 12 pole per wafer. 35 -
each. P. & P. 3/6.

3E—Tandem Drive 12 wafers 70/-.
P& P35/

2E- -twin mounted 4 wafer Ex Equip,

80/~ P.& P Y

DC TACHO GENERATOR

11 Miscl. Size 11. 400 c)clu. 115v
0.5v/1000 r.p.an. £15, P. P, 5/-.
SERYO MOTORS

11M. 10EZ. Sizel1. 400 cycles. Ref/Coutrot:
115/40v. Torque 20 0z perinch. Speed 5,800
£12.100. P. & P 5/

Size 18. 400 cycles, 115/115v.
inch. 4,800 r.p.m. £12.10.0. P.
SYNCHRO TORQUE TX.

1T TX. 4B. Synchro Torque Transniitter.
400 cycles. Ref/Control: 115/90v. £9.10.0.
P. & P. 5/

SYNCHRO CONTROL TX/TRANSFORMER
15 CX;CT 4 SL. 400 cycles. Ref/Control:
115/15v. 1.4v. per degree. £15. P. & P. 5/-.

input,

2 35 oz per

v HIGH PRECISION v
FULLY STABILISED
TRANSISTORISED LOW
YOLTAGE POWER SUPPLIES

incorporating

* %, C.R. Panel for overioad projection.

*OVERLOAD & CIRCUIT BREAKER
WITH MANUALS RESET button.

* RIPPLI belter, better than 3000: 1.

o CHOKE OF CAPACITOR trangistorised

1:0/130V AC. INPUT.
Available in the !nllmun;x types:

Y 12 amp £17.10.0
8Y 16 amp . £22.10.0

£22.10.0

225. 0.0
¥ 225, 0.0
20V £25. 0.0
2V L amp £22.10.0
30V Bamp £18.10.0
86V T amp . 225. 0.0
Ex- equlpmenl but fully tested in ovur
laboratory. Carr. 30/
POCKET CALCULATOR

Bave time and sotve all
your multiplication, divi-
sion, percentage, vube
and squareroot problems
Easy to use pocket caleu-
lator with no errors.  In-
vatuable dily add,
should last o lifetinme,
offered complete in black
wallet with full instruc-
12/8

tions, 3}in diam.

cach, P. & P. 1/6.

ELECTRONIC BROKERS

NEW—AYO ELECTRONIC METER

A yuality instrument capable of measuving

ALC. and D.C. voltage aml

resiatance plua power output.

Ranges: D.C. voltage
D.C. current 100ui-
voltuage 1001 V-250V_ A
10u-A-

Complete with lead amd

250mV -

{C.current
254, Resistance 0-100M 0 .
Poweroutput 30uW-5W. Supply
voltage 110/200/25 50Hz.

probe for

current,

10,000V,
34 . AC.

RY
P &P.£1

measurement up to 250M Hz 225,
METERS
Milliammeter. A.C/DC.

dynamic  £25

Precigion Voltieter. A.C/D.C. 0-75V:
0-150V: 0-300V  Sangam Weston
8.92.1-6 £35

Precision Multimeter. V.LR.W.

100MA  and
200MA FSD Cambridge 47526/4 Electro-

E.1.L. Model 44 . ac £15. 0.0
Watt Absorption Meten W.Anom
CT44 200 UW-6W £35. 0.0
A.F Micro Voltmeter. D) mar
403‘ us 1 0000900000000 £45. 0.0
. Meter— Marconi ’

Tl‘ 8861 ... £45. 0.0
Wide Band Millivoltmeter
Marconi TR1371 £35.10.0
POTENTIOMETERS
Precision —Tinsley 5205C. .. ... £55. 0.0
Precision Vernier Pot.—Cam-
bridge L........ 285 00
Wheatstone Ilrldge Tinsley . £35. 0.0
COMPUTER EQUIPMENT
Arithinetic unit .. ... £70. 0.0
Memory Store £8.10.0 and 249.10.0
Holerith Punch Card Muchines £180. 0.0
Ferrite Core Memory Planes
40 . 20 . £8.10.0 esch
Diode Function Generator ... £89.10.0
Commutator 5 £75. 0.0
OSCILLOSCOPES
Cossor 1035 o0 Th0006000 225,
Cossor 1035 MK. 111 - £235. 0.0
Cossor 1049 M 11 . £40. 0
Solartron CD51 CD352
LF and Scrvos, Long Persistent
tube . a000a0 246.10.0
Solartron Pulse  and
Radar Field 255. 0.0
Solartron
Bearu DC.7 Meg. 285. 0.0
Mullard LlOI/d Double 299.10.0
Furzehill 0100 .. ... .. £25. 0.0
Airmec 723 ... £15. 0.0
Airmee 249 . £25. 0.0
PEN RECORDERS
Ammeter D.C. 0-2mA Single
Pen—-Elliott ... ... ... .. £37.10.0
Portable Ningle Pen- Record

Electrical New ... 249. 0.0
OSCILLATORS
Audio Sweep Oscillator and
Controlier Pawe 1438 New 299.10.0
Autoniic L.F. Sweep Oscillator
Dawe 444C New  .......... .. £89.10.0
Wide Band Oscillator Dawe
400C ... . L. 2385.10.0

STOP PRES

Stepping Motor. 24 stepa.
6 banks 18V D.C.
Infra-red  Quartz  Lawmp
70,000 A and 20,000 A
1440 Watts 240V >
Capstan Motor . h.p. von-

tinuous 3,000 r.p.m, 290V
50Hz. P. & P13/ 5o

2 Vehlcle Ignition Testers,
English Electric .. .
Variac O/P 35/0-35V 7A
OHz 13/P. P. & P.10/- ..
Sampling Switches 24 seg-
ment in 6 bank 8,000
samples/sec.

New items not yet catalogued

S

£4.10.0
£1. 5.0

£4.19.0
£18.10.0
£4.10.0

ELECTRONIC BROKERS LTD., 49-53 PANCRAS RD., LONDON, N.W.I Tel. 01-837 7781/2 Cables: SELELECTRO

CARRIAGE EXTRA
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PLEASE FILL IN THE COUPON FOR

* FREE FLOG LIST No. 4 i

TRANSISTOR RADIOS. Large 11 waveband AM/FM Radios many 39 * Tape Recorders
GNS.

AND 100’'s MORE!!!

% Tuners

+ Amplifiers

¥ Transformers
+ Transistors

+ Potentiometers

* Power Packs

* A FEW ' refinements, limited number. Recommended list price over £60 +* Stereo Headsets Cabinets
EXAMPLES Many Others Listed from only 49/-1 * Valves * e
L AMPLIFIERS. 10 watt high quality. Type AC106 Transistorised. % Tools * Aerlals
Base and Treble Controls. Complete with built in Mains Power Pack. % GNS. * Microphones * Speakers
* QUANTITY Many Others Listed from only 49/-! % Test Equipment % Etc., Ete.
' AM/[FM STEREO TUNER AMPLIFIERS with Steréo Multiplex. Famous make.
DISCOUNTS = 10 watts output. Full length S.M. scale. “Rosewood"’ case. Recom-
25 GNs.

mended list price over £40. Absolutely complete in sealed case.

LOUDSPEAKERS. Bookshelf size in Heavy Veneered “"Rosewood” Teak or

Y GUARANTEED Mahogany. Infinite Baffle Cases with most attractive Tygan Fronts. Size 12"x8"x 6.
' High compliance "Piston” wide frequency. 8 ohms Drive Unit (8 watts USA). Most

excellent reproduction for the price. Ideaily matched for the above

NEW GDODS
Tuner Amplifier.

POST NOW FOR FREE “FLOG st |
To TECHN!CAL TRADING €O., PARK CRESCENT PLACE, BRIGHTON
Please send free “Flog List”’, without obligation, to

NAME e = . ! A

BLOCK CAPITALS PLEASE l

ADDRESS ... l

I"—_'_'_'_‘_'

TEBIINIAL

TIMDING

Y LONDON~10 Tottenham Court Road Tel: MUS 2639
Y PORTSMOUTH—2350-352 FrattonRoad Tel: 22034

ANNUAL STOCKTAKING

UTUMN
SA LES

INCLUDING
“FLOG LIST"” ITEMS
" 1 g
NOW ON el o o oy
ARTAANLEHES :';Tnégg'&( 135: Sin. 1,200fc. 13/

CALLERS and ENQUIRIES
WELCOMED WITHOUT OBLIGATION

% SOUTHAMPTON—72 East Street
Y BRIGHTON—6 Queens Road

Y BRIGHTON-—Devonian Court, Park Crescent Place
All Mail Orders to Devonian Court (Orders Recorded 24 hours — Brighton 680722)

ds50/

KITS

6 ons.

* TAPES x

We offer you fully tensilised polyester/
mylar and P.V.C. tapes of identical quality
hi-fi, wide range recording characteristics
as top grade tapes. 6ua|ity control
manufacture. They are truly worth a few
more coppers than acetate, sub-standard,
jointed or cheap imports. TRY ONE AND
PROVE IT YOURSELF.

Standard Lon,

Tin. 1,200fc. 12/6  7in, 1,800fc  18/é

Triple
o4- 4in, 900fc. 13/«
8/- Sin. 1,800fc.  25/-

y 15/ S%in. 2,400fc. 34/-
fe. Tin, 3,600ft. 44/-
17/« Guadrupl-
Postage |/- reel. 3in. 60011 8/é
Post free less 59 on three ruls.
Quality and Trade enquiries invited.
NOTE. Lorge tape stocks at all branches.

Tel: 25851
Tel: 23975

HIGH QUALITY PLUG-IN MODULES

Using the latest silicon-planar devices
Ready built and post free

Mi, Microphone 30/60Q 50dB. gain ... ... S50/-
M2. Microphone 600 50dB. gain ... 50/-
M3. Microphone 50K 01 50dB. gain ... 50/-

All above modules have a signal to noise ratio of —64dB and by switching
asingle resistor can be set to give 40, 50, or 60dB. gain.

M4. Magnetic Pickup !-5mV/cm/sec. RIAA, ... 50/-
MS. Magnetic Pickup 4mV/cm/sec. RIAA, ... 50/-
M6é. Ceramic Pickup 100mV RIAA. 50/-
M7. Tuner/Tape-Amp. 100mV. In»u( |m»edance IMn usmg F ET

input stage ... 80/
™MB. Hi-Leve! Pre-Amp IV. Inpu( |mpedance IMﬂ 50/-
M9. Mixer, for mixing up to 10 channels into MIO Ml. to M9 all

have 10K {1 output impedance . . 50/~
M10. Line Amplifier, delivers up to 20dBM. - 50/-

MII. Tape Replay. Switched equalisation for 1§, 3}, 7& & I5|ps D.l. N
Type A for 100mH. heads. Tyve B for SOOmH Heads. (S(ate tyve
required when ordering) .. 60/~

Mi2. Power Supply for above modules . 100/
If required all modules except MI2. can be supplled on professnonal quah(y
fibreglass material at an additional cost of 5/- per module. If this is required
prefix module F/X when ordering, e.g. F/X MII B. Full connection details
with each module.
Printed Circuit Edge Connectors for above modules 5/-.
S.A_E. with all enquiries please. Mail order only.
DABAR ELECTRONIC PRODUCTS (Dept. 4)
98a, Lichfield Street
Walsall, Staffs.

W.E.C. LTD.

New Quality Components

A MUST for your DEN, GARAGE, RESISTORS

WORKSHOP Most values in stock ! watt 4d. ea.
Mains Distribution Unit. Grey hannner TRANSFORMERS

finlsh, steel case 4 < 13A Flat Pin Socketr 15-0-15V 200 mA Superior Finish

and 51t. of heavy (duty cahle. Bench or
‘Wall Mounting. £4.19.8.

SEMICONDUCTORS

A selection from our list of over 500 types
0A701/6 ea. BC10Y 4/6 ea. BFY52 5/-
ea. OC35 15/- ea. BF115 4/ ex.

BARGAIN OF THE MONTH
13A Fused Flat Pin Quality
White Plugs. Box of 10 for 21
_Plusp. & p- 4/6

Shrouded. 12/6 each.

P.C.B. POTENTIOMETERS

1K shrouded £/9 ea. 500 1K 2K 5K
skeleton 1/8 ea.

HARDWARE

Nuts, Bolts, Washers, Tags, Metal,
Bakelite 8heet, etc.

ALSO IN 8TOCK

Relays, Capacitors, Kuobs, Bwitches,
Terminals, etc.

sSend for Free Catalogue containing
approximately 2,000 Items.

Terms C.W.0. plua 3/-p. & p.

W.E.C. LTD.
74 THE STREET, ASHTEAD, SURREY

848

The most accurate
pocket size

CALCULATOR

in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send 82/6 for
this invaluable sp;ral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE2S)
54 Dundonald Road, London, S.W.19
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2M2646 | 5N

Fig. 3. Full size layout of components on the printed circuit board

COMPONENTS . . .

y
Resistors
RI  100kQ
R2  330Q
R3  18kQ
R4  2.7kQ
RS 270Q
Ré  15kQ
R7 27k
R8 27kQ
R9  15kQ
RI0O 1-2kQ
RI1 470Q
All 109, +W carbon
Potentiometer
VRI IMQ linear carbon
Capacitors
Cl 10 uF elect. 25V
C2  SOuF elect. 25V
C3  250uF elect. 25V
C4  0-0luF disc ceramic
C5  8uF elect. 25V
Semiconductors s
TRI 2N2646 unijunction Switches _
TR2, 3,4 OC7I or similar (3 off) SI Single-pole, 3-way wafer switch or 4-pole 3-way
TRS OC35 or XC14l wafer using only | pole
DI, D2 OAS9I or OA8I diodes (2 off) §2 Single-pole on-off slide switch or 2-pole 2-way
slide using only | pole | way
Relay
RLA 45Q P,O. type 3,000 without contacts Miscellaneous
Printed circuit board 24in x 2fin
Batteries Perspex sheet }in, §in, qizin thick
BY! 13-5V (made up from three 4-5V flatpack 'S(porLge plastucsdp;dclimg
batteries No. 1289) nobs. nuts and boles
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CAMERA

Armature
Extension

Y

NN AR

CAMERA MOUNT

1/8" thick Perspex sheet
partitioning

\us

=
»Battery tcrminds/ﬁ 4

oo

/
I S
[ t Circuit COMPONENT Board mountzd to Perspex
g O Sy BOARD with layer of 1/g'thick

compartment

Fig. 4. Layout of the triggering unit showing the battery positions and component board

Relay coil

R4,R7 R8 on
Component 8oa

BYt=

S2
=
F 3
csl | F |ct
E I e
- AE
TR{ emitter on %
Component ¢
o ~ietor
5|
R
BYi+wve
RZ,RS,on
Component
Board 7)
YRI

Fig. 5. Wiring of the control panel components

Solenoid.

le
release

Fig. 6. Solenoid operated cable release as an
alternative shutter control

sponge rubber

850

ELECTRONICS BOARD

The circuit requires a 13-5 volt d.c. supply which is
obtained from three 4-5V flatpack batteries. They are
mounted in the box with their contacts folded over to
press on suitably placed 4B.A. bolts (with solder tags)
set in the base. To allow easy changing of the batteries,
the side and top of the box can be removed together.
A block of sponge plastics is glued to the top to ensure
that good contact is maintained between the batteries
and the terminals.

The space corresponding to what would be the fourth
battery, is in fact occupied by the electronics, mounted
on a printed circuit board. This board (Fig. 3) holds
all the components except switches S1 and S2, capaci-
tors C1, C2, and C3 and VRI1 together with R1. The
power transistor TRS5 operates well within its ratings
and does not require a heat sink; it may therefore be
mounted on the circuit board.

A compartment, constructed of {in Perspex, is
fixed into the box to keep the batteries in place, and
the circuit board is fitted with sponge plastics glued to
the Perspex. The complete wiring diagram is given in
Fig. 4, with front panel wiring in Fig. 5.

OPERATION

A standard 50ft run of film, having 72 frames per
foot, has about 3,500 frames available for a run,
allowing some 100 frames for a safety margin. Know-
ing how long is required for a run, it is easy to calculate
the required frame rate, and the controls on the unit
can then be set to give this rate.

The camera should be mounted on the base plate
of the control unit, and the set screws A and B
checked to ensure that the shutter is operating correctly.
Where the camera cannot be adapted, an alternative
solution would be to use a cable release and actuate it
by means of a small solenoid. Fig. 6 illustrates one
way this might be achieved.

Before starting a run, care should be taken to fix the
unit very firmly so that no movement can occur.
Now all that is needed is patience! >



PREMIER RADI

23, TOTTENHAM COURT ROAD, LONDON, W1

Tel: 01-636 3451 | MRiion 1

| +-oxForp sT.

=) Iy, 23N

TOTTENHAM COURT RD.

s

plug in and play.
Size 127 X

SPECIAL STEREO CARTRIDGE X 0

ENSHEC RTRIDGES NOVA™ TRANSISTOR STEREO AMPLIFIER RO @RS

M3D  List £8.10.6.  Premier Price £6.19.6 A superh stereo ampli-

M44-5 List £14.9.1.  Premier Price £10.10.0 | fier  offering ever '

M44C  List £12.19.5. Premier Price £0. 9.0 | facility for the hi-f ATRXORENRSAVINGEPRICES,

M44E List £17.8.4.  Premier Price £13.19.8 | enthusiast. Output 10

MS5E  List £20.15.1. Premier Price £15.15.0 { watts per channel. GOLDRING GBOO (Stereo) . £8.19.8

M75-8 List £17.8.4. Premier Price £13.19.6 § Frequency  respunse SONOTONE 9TAHC/D (‘Ilereu) . 22.15.0

M75E  List £25.18.10. Premier Price £21.0.0 -;0—2?.00?Hz K l:m n.l \ ACO: (-gg]”lic (Mono compatibl g lg g

uputs  for adio 2 H I (Steren) .

AUDIO-TECHNICA Ceramic, P.U. Magnetic  Tupe. S P94 (Ntereo) .. . £2.148

AT3.7 Ster/Mono List £8.18.0 Qur Price £5.19.8 | weparate Lies and treble controls, Voluue 1% R X3M (Mono compatible) £1.16.5

AT3§ stereo List £8.18.0 Qur Price £5.18.6 d  Balance  Controls,  Mono/Stereq B S R X3H (Mono compatible) £1.18.5

:;;sx &I;ptn'nl List £13.0.0 Qur Price £9. 000 Switth,  Also features headphone socket A\};‘ONDEBFVL VA(LUE RONETTE 105 (Stereo) . £1.15.0
Stereo and tape output. Teak case with attrae- Srr RONETTE 106 (Stereo) ... £1.15.0

AT7X Flliptieal Liat £25.0.0 Our Price £18.0.0 | tive |lllum l:>1| front panel, Nize 144 ONLY 25 gns 10 All complete u(i(h m’uuntmg brackets and

Post and Packing 1/6 each 9! in., el 200250V instructiona.  Post and Packing 1/6 each.

The Preinier Stereo Systenn consists ol an all transistor stereo amplitier, Garrard Model 2025 auto/fmanual record player unit fitted stereo/moio cartridge
and mounted in teak finish plinth with perspex cover and two nntchmg teak tinigh loudspeaker systems.
The 10 transistor Amplifier has an ontput of 5 watts per channel with inputs for pick-up, tape and tuner also tape ontput socket.
Controls: Bass, Treble. Volume, Balance, Selector. Power on/off. stereo/mono switch. Brushed aluminium front panel. Block metal case with teakwood ends:
53” x 31" high (Amplifier available separately if required £14.19.6. Carr. 7/8).

Absolutely complete and supplied ready to

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION
All teading makes available including Rogers, Arinstrong,
Dulei, Wharfedale,

CGoodmans, Goldring, Shure, ete. ete.

E.M.I. I3 - 8in

HI-FI SPEAKERS

Fitted two 2)in tweeters and
crossover network. Tmpedanbee
3 & 15 chms. Handling capacity
1OW.  Brand new. 98/6. P. &
P. 7/6. Also avallable without
tweeters. 48/6, P. X’ P. 7/6.

TEAK FINISHED CABINET
Nize 17} 10 74in. Ideal for
hove speakers. £25.10.0.
P& POT6

VERITAS V-i49 MIXER

Battery operated 4.channel
audio mixer providing four
separate inputs. Rize 6

3 2in. suitable for crystat
wicrophone, low impedance
microphone with tranaformer,
radio, tape, ete. input
16V, max. output 2-5V, gain

=

BAB. Standard jack plug
socket  inputs, phonoplugs
output. Attractive teak wood

grain finish case.

Movo 50§ 69/6

Stereo
Model

) I SR

"“WELLER
SOLDER GUN
Saves time and sitplifies
woldering in the home and
service dept. Two position
trigger gives instant dual heat
100/140 watt. 240 volt A.C.
67/8 . & P2/

EXPERT"

HI-FI STEREO
HEADPHONES

Designed to the highest
poasible standard. Fitted
21in speaker units with
soft padded ear mufis,
Adjustable headband.
8 ohm impedance. Corm-
plete with 6t Jead and
stereo jack plug

P. &P

5/-.

MONO HEADPHONES 2,000 ohm 14/6 1. &« P. 2/6.
STEREO STETHOSCOPE SET Low imp. 25/ ¥. & . 2/-.
MONO STETHOSCOPE S8ET Low imp. 10/8 P. & P. 2/,

‘VERITAS’ V-313 TAPE HEAD DEFLUXER

A must for ull tupe users!
Tape heade become per-
manently magnetized with
constant use; this leads to
buckground noise that prevents perfect
recordings. Nimply applied to recording 34/6
head the V313 feaves head free of mag- P& PG
A R
netisin. Cleans any tape head in seconds.

POCKET SIZE MULTI TESTER With wide-
angle, jewelled nieter movement, veramic
long-life, low-loss switching, tough lmpact
regigting case.  Hensitivity 20,000 ohre
volt d.c. 10,000 ohimng/volt i.c.

SPECIAL BARGAIN OFFER!
B.S.R. UA76 RECORD PLAYER UNIT COMPLETE
WITH TEAK PLINTH, 4 speedls.  Ausomatic or Manual
operation. Low imass
arm  with cue and
pause lever, hiag com-
pensator, stylus
pressure adjuster, ete.
Complete with B.: "! R
C1 Stereo Ca
Originai Price £25. 18 R
OUR PRICE

|4 gns, Carr. H/6

19 Ranges: 0-5-25-50-250-500-2,500 volts
de. 0-10-50-100-500-1,000  volts a.c.
0-504A-2 5mA-250mA d.c. 0-6,000 ohms-
5 megohms, 10y uF-0-001 mF-1 mF.
—20 tg +22B. Complete hattery, test
Tead and P.x P.
inatructions. . D 3/6.

TWO STATION

TRANSISTOR

INTERCOMS.

Complete with  bListtery

and  §0ft  connecting

wire. Compact size, two
way call aystem. Ideal for
hone, office, factory, ete,

65/- "

FOUR STATION INTERCOM. Master unit and 3 slaves.
Ideal for offiee and home. Complete with hattery and
connecting wire £7.19.6, P. & P. 5/6.

Post and Packing 3" 1/-, 5", 51" 1/6, 7" 2/-.

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED
PRE-STRETCHED MATERIAL.
TENRKILISED to ensure the most permanent base.
age, moisture, heat, cold or humidity.
output throughout the entire audio range. Double wrapped-

IN USA. FROM EXTRA STRONG

THE QUALITY I8 UNEQUALLED.
Highly resistant to break-
High polishesd splice free finish. =mooth
attractively boxed.

LP3 3° 250° P.V.C. 5/8 DT6 51° 1800' POLYESTER 22/6
TT3 3° 450' POLYESTER 7/6 TT6 5i" 2400' POLYESTER 37/6

e s 2 DT3 31" 600 POLYESTER 11/8 SP7 77 1200° P.V.C. 12/6

et 'SP5 5° 600 P.V.C. 8/6 DT7 7° 2400° POLYESTER 25/
LP5 5° 900° P.V.C. 10/ TT7 7° 3600° POLYESTER 50/-
DT5 5° 1200' POLYESTER 15/

o LP6 5! 1200 P.V.C. 12/8

= e TAPE SPOOLS 3" 1/-, 5", 51", 7" 1/9. TAPE CABES 5, 7" 2/6.

(3 reels and over Post Free.)

“PREMIER” TAPE CASSETTES
€60 (m.) 7/8
cgo ( min. l 2/6
CI20 (1) 17/6
P &Pl

CASSETTE

HEAD

CLEANER

Removes unwanted deposits
from delicate tape heads.
Fits all cassette recordera.

11/
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INTEGRATED
CIRCUITS

BI-PAK MONOLITHIC
DIGITAL CIRCUITS
{10 lead TO-5)
BP305A, 6- Input
gate, 9/0 each.
BP3I14A, 7 Input

AND
NOR

3-1nput
NOR gate, 9/8 each.

BP316A, Dual 2-Input
NOR gate (expandable),
9/8 each.

BP320A, J- l( Blnarv ele-
ment, 11/8 e

BP332A, Dual 3 !npm OR
gate, 9/8 each

BI-PAEK MONOLITHIC
AMPLIFIERS

(TO-5 8 lead)

BP709C, Operational amp-
lifier, 15/~ each.

BP701C, Operational amp-
lifier {(with Zener out-
put), 12/8 each.

BP702C, Operational amp-
lifier (with direct out-
put), 12/8 each.

BP501, \\hle hand ampli-
fler, 18/- e

BP521, Loganthnnc wide
band amp., 14/~ each.

BP20/C, General purpose
amplifier (TO-5 8 lead).
(voltage ot current amp.),
12/8 each.

L1.C. Operational Amplifler

with Zener output.

Type 701C. 1ldeal for P.E.

Projects. B Lead TO-5 case.

Full data.

Our price '2/6 each

Soff 11/- each. Large Qty
Prices quoted fur.

OTHER MOROLITHIC
DEVICES

BP424, Zero vollage switch,
8/8 each.
This device is 4 1monolithic
1.C. that acts as combined
threshold  detcctor  and
trigger cirenit for control
ling a triac. 1t s designed
to puise the gate of a
thyristor at the point of
zero supply voltage, and

therefore eliminate radio
frequency interference
when used with resistive
loads.

D13D1  Hilicon Lnilateral

switch 10/- each.

A Rilicon IPlanar, 1iono-
lithic  integrated  circuit

having thyristor electrical
characteristics, but with an
anode gate and a built-in
**Zener diode between
gate amd cathode. Full
data and application cir-
cuits available on request.

FAIRCHILD (U.S.A.)
RTUL MICROLOGIC
INTEGRATED CIRCUITS
Epoxy case 18- lead
temp. range 15°C. to 53°C.
TULY00, Buffer, 10/8 each.
UL914, Dual two-input
gate, 10/8 each.
TL923 J-K-flip-flop,

each.
Complete data apd tircuits
for the Fairchild 1.C's
available in booklet form
pricedt 1/6. B

MULLARD I1.C.
AMPLIFIERS
TAA243, Operational :ip-

lifier, 70/~ each.
TAA263, Linear AV ampli-
fier, 18/8 each.
. General purpose
amptlifier, 21/- each.

CA3020 RCA (U.8.A.)
LINEAR INTEGRATED
CUITS

14/-

Audio  Power
80/~ each.
Owing to the mass of 1.C.
printed matter often re-
quired by customers in
connection with the 1.C.'s
themseelves we ask vou to
help ue in the cost of
reproducing this literature
adding 2. towards

Thig is only neces-
sary when a number of
different sheetsare required.

Amplifier,

KING
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VALUE ALL THE WAY

8il. trans. suitable for
P.E. Organ. Metal TO-18

KING OF THE PAKS Unequalled Value and Quality

Eqvt. ZTX300 1/- each.
Any Qty SUPER PAKS NEW BI-PAK UNTESTED 6 Matehed Trans. OC44/45/81/81D .. 10/
20 Red Spot AF Trans. PNP . 10,
SEMICONDUCTORS 16 White 8pot RF Trans, PNP .
AD I 6' AR} iatkig:clion GUARANTEED in Every Pak. or money back. g ;;}hgogig:;;snic:&l?30“2};51_‘
813 W& 2 OC1 140 Trans. NPN Switching
AD I 62 PNP Ul 120 Glass Sub-min. (General Purpose Gertnaniun Diodes .. ... 10/- i 12 A SCR 100 PIV ...
U2 60 Mixed Germanium Transistors AF/RF 10/-| 3 Sil. Trans. 28303 PNP .
MATCHED COMPLE- = =y 4 Zener Diodes 240mW 3-12V
MENTARY PAIRs | U3 75 Germanium Gold Bonded Diodes sim. OA5, OA47 ... 10/-1 3 200 Mc/s 8il. Trans. NPN BS y
OF GERM. POWER | U4 40 Germanium Transistors like OC81, AC128 . 3 Zener Diodes 1W 33V 5% Tol. ...
TRANRISTORSK. Us 60 200mA Sub-min. 8il. Diodes . . 4 High Current Trang. OC42 Eqgvt. .. ..
A e 7 " i an ¥
For wains driven out- | U 40 Silicon Planar Trausiators NPN sim, BEY95:, 25706 ... 1g/-| 2 Fower Transistors 1 0C261 OC35 ... 10/
put stages of Amplifiers | = hhhdhaiell < 5 Silicon Rects, 400 PIV 250mA . 10/
and Radio receivers. u? 16 Silicon Rectifiers Top-Hat 760mA up to 1,000V . i 4 OC75 Transistors ... ... )
OUR LOWEST PRICE U8 50 S0l Planar Diodes 250mA 0A/200/202 ... .. ... E 1 Pov‘:"er ’l;rans. 0C20 160V
OF 12/8 PER PAIR T9 20 Mixed Volts 1 watt Zener Diodes .. 10/ ]g %:“ 0130":]3 T”;g;::s:;;';:'é
U1l 30 PNP Silicon Planar Transistors TO-5 sitn. 2N 1132 10/-1 1 %il. Trans. NPN VCB 100 7TRQ 10/~
HIGH POWER SILI- | U3 30 PNP-NPN il Transistors 00200 & 28104 .. 8 0A81 Diodes.......
CON PLANAR TRAN- | U14 150 Mixed Silicon and Germanium Diodes 4
e 7
RISTORS JET0s2: Uls 30 NPK Silicon Planar Transistors TO-5 sim. 2N697. 4 Sil. Recta. 400 P1V 500
TEXAS 28034 NPN | & 5 GET884 Trans. Eqvt. 0C44
VCBIOU  Ic 44 s 10 3~Amp Silicon Rectifiers Stud Ty pe up to 1000 PIV ... .. 10/- 5 GETS83 Tr;\ns. Ez\'l' 0015
T 15M/cs | T17 30 Germanium PNP AF Transistors TO-5 Itke ACY 17-22 .. 10/~ | 2 2N708 8il. Trans. 300Mc/a NPN .... 10/-
VCEl00  Ptot. 40W B R 1y . 334 3 GT31 LF Low Noise Germ Trans. 10/«
VEBS KFE(min, L]tf 8 6-Amp illluon Rectifiers BYZ13 Type up to 600 PIV ... 710,’ § 1NO14 Sil. Diodes 75 PIV 75mA .. 10/-
18— each 60 U19 30 Silicon NPN Transistors like BC108 . .................. 10/~ | 8 0A95 Germ. Diodes Sub-min. 1Nh9 10/«
ik = r
2N3053 12/ each. U20 12 1-5-amp Silicon Rectifiers Top-1Tat up to 1,000 PIV ... 10| 3 Oap oer Toans. reem oAt 400
21 30 A.F. Cermanium alloy Transistors 2(:300 Neries & OC71.. 10/- j (:g?gsl"gwer T;’a‘\{n;! ;;gr;‘ua i
rans. PNI* Hig! ain .
FREE T23 30 Madt's like MAT Neries PNI' Transistors .. ............. 10, 4 AC127/128 Comp. pair PNP/NP
One 10/- Fack of your = = 3 5 3 2N1307 PNP Switching Trans. .
own choice free with V24 20 Germanium l.amp Rectitiers GJM up to 300 PIV 10/ 7 Ca62H Germ. Diodes Eqvt. OA7
orders valued £4 or over. | U25 25 300Mc/s NPN Silicon Transistors 2N708, BSY27 .. ... 10/- | 3 AF1i6 Type Trans. .......
12 Assorted Germ. Diodes Marked .
T26 “witching Sili i N9 icro-min .. ... / 26 G PN ans. . ...
NPN DIFFUSED U26 30 Fast Switching Nilicon Dlodes like IN914 Micro-min 10/ } S\xlculsgﬁ g;ee::'::z ll(;‘OPPTI‘(:‘??;OmA :
SILICON PHOTO- | U28 Experimenters’ Assortment of Integrated Circuits, untested % AF117 Trans. . X
DUO-DIODE TYPE Giates, Flip-Flops, Registers, etc., 8 Assorted Pieces . 20 7 OC81 Type Trans. )
18701 (2N2175) for T, i 1T
Hontone bk Eoitening | ©2¢ 10 1 amp SCIve T0-5 can up to 600 P1V €T 1/25-600. | [t
;“,""‘Lr’;'e“g‘af\‘?"“{;‘m‘]‘l‘&" U30 15 Plastic Nilicon Planar trans. NPN 2N2924-2N2926 10/ | 70CT Teve! Traus.
Ik 2 L - 2 2 28701 Wi Texa
OURPRICEL0/~EACH, | U3l 20 Nil. Plauar NPN trans. low noise Amp 2N3707 .. .. 3 ?2‘\ oltl7ener:[;s()0nfw g
S0IORIONER'S/GIEACH - o0 SN 2 10 A 600 PV Sil. Rects. 1345R
FULL DETAILS. L3225 Zeuer diodes 400t W ,DO' cage mixed Volts, 3-18. . 3 BC108 Sil. NPN High Guin Trans. 10'/_
133 15 Plastic case | amp Silicon rectifiers IN 4000 series 1 2N910 NPN Sil. Trans. VCB 100 . ... 10/-
LOW COST F.E.T.3 - — —— 2 1000 PIV Sil. Rect. -5 A k53310 AF 10/
Fully Tested, Guaranteed U4 30 Sul. PNP alloy trans. TO-5 BCY26, 283024 ... .. 3 “:\Y(;’OSA Iq” Trans. NPN ‘200‘vic,8 }g;_
Y ! i - 95 Ril. Plan: y N = 3 0C200 sil. Trans. o . . -
f{r':l\GWrs Jequit. to | U35 25 Nil. Planar truna. PNP TO-18 2N290f.. ........... 0/-| 5 GETBS0 Low Noise (erin. Trans. . 10/~
UN3819. MIr102,
5159. 1-24 7/8 each; | U36 25 Si. Planar NPN trans. TO-5 BFY50/51/52 10/ 1 AF139 PNP High Freq. Trans. - 10/-
25-49 /3 each: 100 up 3 NPN Trans. 1 ST141 & 28T140 ... 10/«
5/6 cuch. Coded FEI9, | US7 30 il alloy trans. 50-2 PNP, 0C200 28392, ... 10/-| 4 Madt'e2 MAT100 & 2MATI20 10/-
P 4 L E adt” M 1& 1 M . -
‘l‘-“usll!. data sent. TO-T2 | ¢yn 90 Fast Switching =il trans. NPN, 400Mc/s 2N3041 ... ... 10/ 1 (N)ltl;l: ?'ir“llA¥:£m&“.M ATIZ) }g;_
138 30 RI CGerny. PNP trans, 2N1303/5 TO-5 . 3 AC127 NPN {ierm. Travs. . 10/-
) EMEID rans. IN180315 10-5 | 2X3906 Sil. PNP Trans. Motoralu ... 10/
TRIACS 40 10 Dual trans. 6 lead TO-5 2N2060 .. 2 Nil. Power Rects. BYZ13 ... ... 15/-
2A, 400 PIV NPN  100Mc
case, 20/~ e o] v 30 RF Gerni. trans. TO-1 0C45 NKT72. .. Dt STG! LI, RTTR
400 PIV. TO-64 case, - 4 I SN trans. T CKTRAT A 111 + Zener Diodes .{ 1.;\' bn»mm 15/-
25/ each: 104, 00 | L4210 VIV Genm, PNP trans. TO | NKTSAT ATLIT - - 1071 4 2N1132 PNP Epitaxial Planar s 10/-
PIV. TO-48 case, 35/ 3 2N697 Epitaxial Planar Trans. H|l 15/-
each. New and fully | Cide Nos. mentioned above nre given ag a guide to the type of device in 4 Germ. Power Trans. Eqvt. OCI16 15/-
tested. the Pak. The devices themselves are normally unmarked 1 Unliunction Trans. 2N2646 ... 15/
2 8il, T 200Mc s 60Veb ZT83 4. -
LUCAS 35A SIL. RECTS. FULL RANGE OF ZENER DIODES FET’S T et biode NEYIT 1630 1 M/ as . {g'/-
Branded. 400 PIV. Special VOLTAGE RANGE 2-16V. ON 3810 10/ 2 2N2719 Ril. Epoxy Planar HFE225 .. 15/
Irgce‘ st type. fving lead, $00 W (DO-7 Case 2/6 cuct 2N 8 BY100 Type Sil. Rects. .. .......... 20/-
22/6 each. U AL - s 2N 3820 .. 25/ 3 Sil s ; Tra |
L 1-5W (Top-Hat) . .3/8 cach MPF105 8 25 Nil. and Cernu. Trans. Mixed. all
- SEOECXI’KXI{ OFPI?R S.C.Rd 4 JOW (20-10 Stwh "= e B ] marked, New ..o L. 80/-
34, 4 Cginilar to RN/ 150, s - . ;
Y0AF. BYT97400R, 9N1777, 10/ \lvl l‘\l|!_\ t’estc 15 tol and marked OCPr7l Type... 8/8
each: 25-99 /. each: 100 up state voltage lequlrenl
8.6 each. ) UN”UNC“ON L 4
~_ NPN SILICON PLANAR
NPN SILICON PLANAR SILICON HIGH VOLTAGE | vuris, mavt.  2N2645,
BCLO7/8/4, 2/~ each; HU-UY,, Eavi. TIS43. DBEN3000
1/10: 100 up, 1/8 each; 1,000 off, RECTIFIERS T oo
1/8 each. Fnlly tested und coted ) . _ 7/6ea. 25-995/ up 4/
TO-1R case. 10 Amp 3 KV (3000 PIV). st S -
NP 8IL. PLASTIC TRANS type with flying leads 18/- each CADMIUM CELLS
Wimilar to 2N3702, but . ) .
fully tested, 18 "each: 2099, | gNopogp NPN SIL. DUAL TRANs, | ORIG0. ORFSL 8&-ewch Giro No. 388-7006
1/8 each; 100 up, 1,- each. . . g = *
= CODE DI169¢ TEXNAX, OUR o ®.98 5
" TRANSISTORER PRICE 5/- euch. TESTED SCR’S .
Transistor  equit. book. New
Duteh edition printed in Enghsh. PIV 1A TA 18N 30A
Equit. to Furopean, American and 120 VCB NIXIE DRIVER TRAN- 25 718 30/-
Japanese Trans. 190  pages, SISTOR Sini. BNX2) & C407. a0 7/8 8/8 10/8 35/-
15/~ each. 2N1893 FULLY TESTED AND 100 86 10/- 15/- g.’)/-
——SPECIAL CLEARANCE OF CODED NDi20. 1-24 3/8 each. 20012'6 15/- 20/- 55/-
GETI120 TO-3 NPN 25 up 3/- each. 300 15,- 20/- 25/- i
PNP Med. Power Trans. complete fgg égls 423/' 4355!' gg"
vith heatsink, Mica washers, etc. . ! - - = /=
:i;nilarel‘omb’;KT.'S(l)L:i',‘ 1‘"(“ _ﬁ\s :\\L PLEASE NOTE. To avoid any 600 40/- 50/-

2/8 each; 12 up, 2/- each.

further Increased Postal Charges to

BRAND NEW TEXAS GERM. TRANS.
Coded and Guaranteed
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By F. ]. Stone

CONDUCTIVE GLASS

CONDUCTIVE glass to many people will trigger off
inventive thoughts connected with photo-electric
devices. Anyone who wishes to obtain some of this
material to experiment with will find out that it is not
so easy as it might seem. But if they are determined
enough they can make their own. This article de-
scribes the method developed by the author for making
transparent conductive glass, by plating glass with a
thin film of tin oxide. It also describes some unusual
properties and possible applications of conductive
glass.

The processes detailed below are safe and harmless
if all normal precautions are taken. This implies
that some experience in chemical laboratory practice is
required.

MATERIALS REQUIRED

The materials required are glass, stannous oxide
(SnO); hydrochloric acid (HCI); and an electric hot
plate. Glass is easy to obtain (a local glazier will
only be too pleased to sell some odd cuts). Stannous
oxide generally needs to be ordered through a local
chemist (100g are about 25 shillings). But most
chemists can supply hydrochloric acid (about 5
shillings a bottle). Both the stannous oxide and the
hydrochloric acid must be as pure as can be obtained.
The electric hot plate must be of the square type.

PREPARATION OF STANNOUS
CHLORIDE

Mix a small amount of stannous oxide with some
hydrochloric acid in a test tube. Warm this over a
candle or a gas burner, adding more hydrochloric
acid until all the stannous oxide has dissolved. Place
a small amount of this liquid (stannous chloride
solution SnCl,:2H,0), on to a piece of glass 2 to 4
inches square on top of an electric hot plate that is
just warm (30 deg. C to 40 deg. C), making sure none
of the liquid runs off the glass on to the hot plate.
Add more of the liquid every time it evaporates to a
solid, until it is all converted. Note there is no reason
why any other method of obtaining stannous chloride
should not be used. The method detailed above was
used by the writer as stannous oxide was already at
hand.

PREPARING THE GLASS

Cut two pieces of glass 2 to 4 inches square. Cut
eight small pieces of glass § of an inch square. Clean
the two large pieces of glass with, if possible, ammon-
ium carbonate, then wash them well under cold running
water. This is necessary because any minute speck of
dirt will break up the film.

Remove the stannous chloride (SnCl,) from the
first piece of glass and make a pile on the edge of one
of the cleaned glass plates, see Fig. 1. Put this glass
plate on top of the electric hot plate. Place two of the
¢ of an inch square pieces of glass one on top of
another, in each corner of the glass. Place the other
cleaned glass plate on top of this. Bring the electric
hot plate up to full heat slowly.

BLOWING THE VAPOUR

When the pile of stannous chloride begins to smoke
heavily, very very gently blow this vapour through
between the two glass plates. A battery operated fan
positioned about 2 to 3 feet away is normally sufficient.
The slower the vapour passes through between the
glass plates the more the glass is plated. Continue

STANNOUS CHLORIDE GLASS STANNDUS CHLORIDE
VAPOUR STAND-QFFS

FAN

Fig. I. The two glass plates in position for the tinning
process
Fig. 2. Greatly magnified  STANNIC OXIDE CRYSTALS

cross-section of the coated
glass

blowing until it has stopped smoking, then turn off the
hot plate, letting the glass cool down with the hot
plate (about 40 minutes).

When the glass has cooled down remove it from the
hot plate. Cut § of an inch from each side of the
lower glass plate where the glass stand-offs and stannous
chloride were, leaving a transparent conductive glass,
a glass just as transparent as a thick polythene sheet.

If insufficient stannous chloride is used the glass will
have a rainbow effect across it. This is still conductive
but of very high resistance; it is also more transparent.

The amount of stannous chloride used will depend
on the resistance and transparency required and also
the area to be plated. This must be worked out by
trial and error to suit different types of hot plates and
fans etc.

IMPORTANT WARNING

Most people have heard of tin poisoning, and all
should know that hydrochloric acid is poisonous and
can burn the skin and eyes. The stannous chloride
vapour will not burn the skin, but it should not be
inhaled or swallowed as it can be very dangerous.
Therefore the vapour should have a free path to the
open air and of course food and any cooking utensils
should be well away and covered up. It should also
be realised that if the windows are wide open a slight
draft could blow the vapour into one’s face.

All the rules of chemistry must be foilowed regarding
the use of test tubes and acids. However, with a
sensible attitude one can proceed without any danger.
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HEATING THE GLASS

Anyone who has had to repair a pane of glass knows
that cutting glass is more of an art than a science.
This is also true when heating plate glass. For any
kind of success two rules must be followed. Never
heat or cool glass too quickly, and keep the whole piece
of glass at an even temperature. It is no good trying
a square piece of glass on a round type of hot plate as
the heat is not distributed evenly. Nor a square piece
of glass the same size as a square hot plate since the
heat is not evenly distributed at the edges of the hot
plate. The glass should be in even contact with the
hot plate.

CHEMICAL THEORY
The stannous chloride changes to vapour at about
.400 deg. C, and is mixed with the air. When this
vapour comes into contact with the hot glass some of
the molecules dis-associate into tin and chlorine. One
tin atom combines with two atoms of oxygen from the
air and this molecule combines with others and crys-
tallises on to the semi-molten glass, where the crystals
grow in all directions until each crystal is in contact
with its neighbours forming a continuous thin film of
stannic oxide on the glass, see Fig. 2.

PROPERTIES OF GLASS AND FILM

The glass, after plating with stannic oxide, retains
the same physical properties as ordinary glass except
that it is slightly harder and, of course, not so trans-
parent. Stannic oxide films are used in the automatic
bottle manufacturing process as a lubricant to stop the
breakages due to the cold metal jaws coming in contact
with the hot glass bottles.

The film itself is very hard and very firmly adhered
to the glass. It is like a very fine transparent sand
paper. If one tries to remove it with a razor blade or
a knife all one can see is a thin film of steel left on the
stannic oxide.

There is one way of removing the stannic oxide film.
This is by making the stannic oxide the negative elec-
trode in a bath of hydrochloric acid and have a positive
electrode of zinc and connect it up to a battery charger.

MASKING .

If it is desired to leave portions of the glass free of
the film, these areas should first be covered with small
strips of glass or painted with a paste made of pow-
dered glass.

Although the glass is conductive it is not of zero
resistance. A resistance of less than 1 kilohm has
been achieved, measured between two strips of copper
both one inch long and one inch apart. The linearity
of the resistance across the glass plate depends on the
even flow of the stannous chloride vapour. This can
be improved upon by using glass strips in place of
square glass stand-offs.

The thickness of the stannic oxide film cannot be
determined as the glass in the first place is not even
within a few thousandths of an inch.

INCREASING THE RESISTANCE

The resistance of the film is greatly increased if a very
small amount (1 part in 10%) of impurities is added to
the stannous chloride solution, like copper, zinc, or
even silver salts. No impurities have been found that
decreased the resistance. If the stannic oxide film is
rubbed with copper the over-all resistance is decreased.
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ELECTROPLATING

The conductive glass can be electroplated with
copper from the cupric sulphate solution. Make sure
that the stannic oxide film is very clean first by dipping
it in a bath of hydrochloric acid, then under cold
running water, then in a bath of sulphuric acid, then
again under cold running water.

Make a connection at one end and dip the opposite
end in the solution up to 1 of an inch away from the
connection. At first, use a low plating current. Only
the top 4 of an inch or so that is in the solution will
become plated with copper, because of the resistance
of the stannic oxide film.

When the top } of an inch is plated with a thin film
of copper withdraw it and when the next 4 of an inch is
plated withdraw that and so on. In this way an even
film can be plated across the stannic oxide film. The
plating current can then be increased and a thicker
plate of copper laid.

CONDUCTIVE GLASS

NEMATIC LIQUID
CRYSTALS
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Fig.3. Thevariable transparent window. (a) not energised,
not transparent; (b) energised, transparent

PHOSPHORESCENT METAL BACK PLATE
POWDER
z ?I ~~ 250 VOLTS
o & 1 ® 50Hz
l 1 l CONDUCTIVE GLASS

EMITTED BLUE LIGHT
Fig. 4. The electroluminescence panel lamp

The copper can be etched off using a solution of
ferric chloride, provided nail varnish is painted on
those areas where the copper is to remain.

TIN OXIDE RESISTORS

Using the above techniques it is possible to make
many tin oxide resistors, even variable resistors, on
one piece of glass with copper circuitry and soldered-on
capacitors and transistors. Fine adjustment of the
resistors can be achieved by rubbing the stannic oxide
film with copper, then painting with varnish or epoxy
resin. Commercially made tin oxide resistors are well
known for their good temperature stability, but this
cannot be claimed for these “home made” varieties.

VARIABLE TRANSPARENCY

Another application of conductive glass is the
variable transparent window, see Fig. 3. This device
depends on the action of the so-called nematic liquid
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crystals. This type of liquid appears as if it had
millions of very small elongated needielike crystals
immersed in it. The crystals are normally quite
haphazardly arranged and the liquid is not transparent.
But when the liquid is subject to an electric field the
crystals align themselves parallel to the electric field and
the liquid becomes transparent.

In the variable transparent window the liquid is
placed between two plates of conductive glass any-
thing up to a $ of an inch apart. A direct voltage is
applied between the two conductive glass plates and
therefore the crystals align and the window becomes
transparent. By varying the applied voltage the
transparency can be varied.

COLOUR CONTROL

It has been recently discovered in America that by
mixing a small amount of dye in a solution of one of
the nematic liquid crystals it is possible to vary the
colour of the transmitted light by varying the applied
voltage, although only from a reddish-orange to a
yellow. In this type of device the resistance of the
stannic oxide film is of no consequence as it is purely
electrostatic and no current flows.

It has been known for a long time that not only does
an electrostatic field align molecules and crystals, but it
can also modify the electronic valency of atoms in a
crystal thus altering the properties of the material.

It has been recently discovered in Russia that when a
photographic film of a special type is placed between a
metal back plate and a piece of conductive glass at the
front, the speed of the film can be varied by varying
the applied voltage. Thus it is possibie to vary the
speed of the shutter as well as the speed of the film
without changing the roll of film that is in the camera.

ELECTROLUMINESCENCE PANEL

The electroluminescence panel lamp is another
example of the use of conductive glass. This devise
consists of a phosphorescent powder (ZnS) sand-
wiched between a piece of conductive glass and a metal
back plate, see Fig. 4. When it is supplied with an
alternating voltage the phosphor emits light. This
type of lamp is the most efficient known with an
efficiency of 95 per cent to 99 per cent, although the
light is very dull. [t is, after all, only a parallel-plate
capacitor. Furthermore it is only possible to obtain
two colours, blue and green.

One interesting fact about this type of lamp is that
there is a colour shift of the blue type to green with an
increase in the applied frequency up to 400Hz, above
which the efficiency falls off. This type of lamp is a
solid state device and never burns out.

There are many devices built around this effect,
including a picture intensifier, which has a layer of
photoconductive material (CdS) laid on top of the
phosphor, then another piece of conductive glass on
top of that,

FURTHER IDEAS?

Conductive glass is used in many types of T.V.
camera tubes and photoelectric devices. But it can
also be used in applications that are not so sophisti-
cated, like heating the back window of a car, for
instance.

It would seem there are many uses that conductive
glass could be put to by electronics enthusiasts. How
about, for example, a pair of variable sun glasses
electronically controlled by a photoconductive cell?
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INTEGRATED CIRCUIT HI FI
STEREO AMPLIFIER

A revolutionary design incorporating eight integrated circuits
in a true hi fi amplifier for use with a three-speaker system.

PRACTICAL

ELECTRONICS

December issue on sale Friday, November 14

AVOID A SELL-OUT DISAPPOINTMENT
ORDER YOUR COPY NOW !—3/-

857




COLD CATHODE ..l.

TUBES

INDICATOR TUBES

oLD cathode gas filled tubes have been widely used

for providing a visual display of information

stored in a circuit, for example, for displaying the state

of the count in a counting circuit or the switching state
of a logic circuit.

Miniature neon diodes are often used as a simple and
economical device for providing a display of informa-
tion, but they can act only as on-off indicators, the
indication being provided as a glow or the absence of a
glow.

Other types of cold cathode tube are available, how-
ever, which indicate the state of the count as a glow in
the gas, the glow being in the actual shape of the digit
to be indicated. A row of such tubes can be used to
display any number of digits in the same way that the
number would be written down on paper.

READOUT

Any system used to provide information from an
electronic circuit is known as a readout system, since
the information is read out of the circuit concerned.
Cold cathode tubes and other devices which provide a
display of information for an observer to see are said to
provide visual readout, but circuits can also provide
electrical readout in the form of electrical pulses to an
output socket or in the form of a changing voltage or
current.

By J.B.Dance msc.

Part
six @

b
¥

Electrical readout signals can be used to operate
other electronic equipment or to operate an electronic
typewriter which will print out the information onto
paper, thus avoiding the possibility of human error in
copying the information.

Both visual and electrical readout can be in either
digital or analogue form. A digital readout system
provides a display in numerical form, whilst an analogue
system provides a display as a variable quantity such as
the movement of a meter needle, or the movement of a
spot of light on a cathode ray tube.

Various pseudo-digital readout systems are also
available, such as that provided by decade stepping
tubes. Although such a display is not in actual
numerical form, each stepping tube nevertheless displays
a single digit.

IN-LINE DIGITAL SYSTEM

Ideally a readout system should be of an *‘in-line”
digital type in which the information is displayed as
numbers in a horizontal line, just as the number would
be written down.

Miniature neon diodes may be used to display the
number of counts recorded in a circuit if they are
arranged in rows, each vertical row containing ten
diodes (Fig. 6.1). Only one of the diodes in any

..:.!J, T-J l}
Qﬁxs?

.‘-—"‘\
{wﬁﬁﬁﬁﬁt

Research Electronics counter using
Mullard ZM 1020 readout tubes

EEEDEOEEN)

Fig. 6.1,

’gGN-A

WADE IN
 ENGLANG

Miniature
neon display indicating
a count of 3804

S.T.C. end-viewing
tube type GN-4
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NEW! HSL.700 MONO
TRANSISTOR AMPLIFIER

A really high
fidelity mon-
aural amplifier
with  perfor-
mance charac-
teristics to suit
the most dis-
criminating lis-
tener. 6 tran-
sistor  circuit
withintegrated
preamplifier
asgembled on
special printed
sub panel.
AD161-AD162 operating in
symmetrical complementary
palr. Output transformer coupled to 3 ohin and 15 chm
speaker sockets, Btandard phono input sockets. Full
wave bridge rectifier power supply for a.c. inains 200-
240v. Contirola: bass, treble, volumefon/off. Function
s:lector for PUl, PU2, tape, radio. The HRL.700 is
strongly constructed on rigid steel chasais bronze hammer
enamel finish, size 9} - 5 ~ 4}in. high.
Performance figures:
Sensitivity—PU1—5601/v,
66K input impedance.

PU2—110m/v, 1 meg input impedavce.

Tape—110m/v, 1 mcg input impedance.

Radio—110ny/v, 1. meg input impedance.
Output power measured at 1Kc—6-2 watts RMH into
3 ohms, §-8 watts RMS into 15 ohm. Overall frequency
response 30c/s—18Kcfa: Continuously variable tone
controls; Bass. +8db to —12db at 100c/s. Treble,
+10db to —10db at 10Kc/s.
The HBL.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 knobs, 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. I 9.6. P. & P. 7/6.

LOUDSPEAKER BARGAINS

5in 3ohm 16/-, P. & P. 3/~. 7 « 4In3 ohm 21/-, P & P.
4/~. 10 x 6in 3 ohm 27/8, P. & P. 8/-, E.M.I. 8 x 5in
3 ohm with high flux magnet 21/, P. & P. 4/-.
13} % 8in 3 ohm with high flux ceramic magnet 48/-,
(16 ohm 45/-), P. & P, 6/-. E.M.I1.13 » Bin, 3 or 16 ohm
with two inbuilt tweeters and crossover network 4 gns,
P. & P. 6/-.

BRAND llEW 12in 15w H/D Speakers, 3 or 156 ohm.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P. 7/6. Guitar models: 25w 28.0.0. 35w 28.0.0.
E.M.I. 3}in HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available in 3 or 8 ohm 1§/- each;
15 ohm 18/6 each. P. & P. 2/6

12in “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3 or 156 ohm, 87/6, P. & P. 6/-.

OHM SPEAKERS
3im 14/, P. & P.2/6; 7 % 4in2l/-, P. & P. 4/-.

0 OHM MOVING COIL SPEAKERS. High Flux Magnet
"5'(111\ 12/- each. P. & P. 1/6.

SPECIAL OFFER
Hi-Fi Celestion Speaker Unit, Bise 6 x 4in. Powertul
11,000 line magpet with specially treated cone sur-
;onzdi, }30618 ohm impedance. Few only st 20/-.
. . 8/6.

e ———————
QUALITY PORTABLE TAPE RECORDER CASE,
Bnmd new. Beautifully made. Only 49/8. P. & P. 8/6.
DUAL PURPOSE BULK TAPE ERASER AND TAPE
EAD DEIAGIETISER 36/-. P. & P. 3/-.
CRYSTAL MIKES. High lmp tor desk or hand use.
High sensltivity, 18/6. P. & P
HIGH II(PEDAICE CBYSTAL STICK MIKES.
PRICE g1/-. P. & P. 1/6.
TELESCOPIC AERIALB WITH §WIVEL JOINT. Can be
angled and rotated in any direction. 12 section Heavy
Chrome. Extends from 77 to approx. 56°. Maximum
diameter }*. 10/-each. P. & P.1/6. 6 section Lacquered
Brass. Extenda from 6" to approx. 22}". Maximum
diameter }°. 5/- each. P. & P.1/..
8.T.C. TYPE 25 MINIATURE RELAYS—48 volt. 4 s/p,
c/o contacts. 1 amp rating. Coil resistance 5,800 ohma.
Bize approx. § x 1} x 1{in. high. 8/ each. P. & P. 1/6.
BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
CGlving 13 alternatlves. Primary: 0-210-240V. Secon-
dary combinations: 0-5-10-15.20-25-30-35-40-60V halt
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 ampa
full wave. Size 3inL x 3}inW - 3InD. Price 82/6.
P. & P. 6/~
MAINS TRANSFORMER, For transistor power supplies.
Pri. 200/240V. Bec. 9-0-9 at 500mA. 11/-, P. & P. 2/6.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6.
Pri. 200/240V. Rec. 10-0-10 at 2 amp. 27/6. P. & P. 3/6.
BRAND NEW MAINS TRANSFORMERS lfor Bridge
Rectifier. Pri. 240v. AC Sec. 240v, at 50mA and 6-3v. at
1-5 amp. Stack size 2] x} x24in. 10/6. P. & P. 3/6.
(8pecial quotations for quantities.)
BRAND NEW! PARMEKO MAINS TRANSFORMERS.
Primary 110v-250v. Becondary 330-0-330v. 100mA and
6-3v.at 2 amps, 8-3v. at 2 amps and 6-3v. at 1 amp. Con-
servatively rated. Fully impregnated Electrostatic screen.
Sultable for vertical or drop through mounting. Overall
si_,z/eoﬂ ,<3th :é}m Weight 8 1b. Limited number only at
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Now using Sillcon Transistors In first five stuges on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Stereo Amplifier Kit.
Uses 14 transistora giving 8 watts push pull output per
channel (16W mono). Integrated pre-amp. with Bass,
Treble and Volume controls. Suitable for use with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohmis. Compact design, all parts
supplied including drilled metal work. Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions enable
any conatructor 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 main amp.
Power requirementa 26V at 0:6 amp

PRICES: AMPLIFIER KIT £10.10.0; POWEK PACK
KIT £3.0.0; CABINET £38.0.0. All Post Free.

Also available STEREO 104 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. (3.A.E.).

Official stockists of all
PEAK S8OUND HI-FI EQUIPMENT

including the
P.W.DOUBLE 12 STEREO AMPLIFIER as featured
in Practical Wireless April, May and June issues.
Component pack asapecified. Total cost £23.5.6 plus
P. & P. 11/-. (Excluding metalwork, knobs, plugs

and sockets and fuses.)
stylli 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 maina transformmer, ECC83, ELS4,
EZ80 valves. Separate Bass, Treble and Volume controle.
Complele with output transformer matched for 3 ohm
speaker. 8ize 7in. w. »» 3d. % 6 h. Ready built and tested.
PRICE 75/-. P. & P. 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet below. PRICE 87/8. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
TUncut motor board size 14} » 12in., clearance 2in. below,
5jin. above. Will take above amplifier and any B.8.R. or
GARRARD changer or 8ingle Player (except AT60 and
8P26). Size 18156~ 8in. PRICE 79/6. P. & P. 9/6.

3-VALVE AUDIO

AMPLIFIER HA34 MK II
Deslgned for Hi-Fi reproduc-
tion of records. A.C. Mains
* operation. Ready built on
plated heavy gauge metal
chassis, size 7}ln w. < 4in. d. <
43in. h. Incorporates ECC83,
EL84, EZB0 valves. Heavy
duty, double wound mains
transforiuer and output trans-
former matched for 3 ohm
speaker. Separate volunie control and now with inproved
wide range tone controls giving bass and treble lift and
cut. Negative feedback iine. Outpnt 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knoba, valves, etc.,
wired and tested for only £4,15.0, P. & P. 6/-.

HSL “FOUR’ AMPLIFIER KIT. 8imilar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/6, P. & P. 6/-.

BRAND NEW TRANSISTOR BARGAINS. GET 156
(Matched Pair) 15/; Vlb/lOp. 10/-; OC71 §/-; OC78 6/~;
AF117 3/6; 2G339 (NPN) 8/-.

Set of Mullard 6 trnnslstou 0OC44, 2—0C45, AC128D,
matched palr AC128 2§/-; ORP12 (.ulmlum Sulphide
Cell 10/6. All post free.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Usually 35/ yd., our price 18/6
¥d. length. P. & P.2/6 (min. 1 yd.). S.A.E. for samples.

HIGH GRADE COPPER L.u(muE BOARDS
8x6xjiin. FIVE for 10/, P. &

SPECIAL OFFER! PLESSEY TYPE 29 TWIN TUNING
GANG. 400pF + 146pF. Fitted wlth trimmers and
5:1 integral slow motion. Suitable for nominai 470 kc/s
LF. Bize approx. 2~ 1 1{in. Only 8/8. P. & P.2/6.

X SPECIAL PURCHASE!

E.M.I. 4-8PEED PLAYER
Heavy 8%in. metal turntable.
Low flutter perforinance 200/
250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o

DE LUXE STEREO AMPLIFIER

Ac. mains
200-240 volts.
Using heavy
duty fully
isolated
mains trans-
former with
full  wave
rectification
giving ade-
quate smoathing

with negligible hum

Vaulve line
ECLRS  Triode
- EZ80 as tuli wave rectlfier. Two dual potenuometers
nre provided for bass 'md treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the feft aml right hand channels can be
adjusted by means of a separate ‘'balance’ control 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 ohni speakers. Full negative
feedback in a carefully calculuted éircult, allows high
volume levels to be used with negligible distortion.
8upplied cotplete with kuobs, chassis size 11in, w .- 4in. x.
Overall height including vaives 5in. Ready bullt and
tested to a high standard. Price 8 gns. P. & P. 8/-.

4-SPEED RECORD PLAYER BARGAINS
llml models. All brand new in meker’s packing.
B.8.R. UA25 with latest mono compatible cart.. . 6.19.6
All plus Carrisge and Packing 6/6.
LATEST GARRARD MODELS. All types available 1025,
2025, §P25, 3000, AT60 etc. S8end 8.A.E. lor Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, AT60, SP25. With transparent plastic cover.
OUR PRICE 6m compiete. P. & P. 8/6.

SONOTONE 9TAHC LOIIIpB“b]e Ntereo Cartridge with
diamond stylus §/-. P. & P. 2/-

LATEST RONETTE T/O Sterec Compatible Cariridge for
EP/LP/Stereo/78, 32/8, P.& P.2/-.

LATEST NETTE T/0 Mono Computxhle Cartridge for
EP/LP/78 mono or atereo records on mono equipment.
30/-. P.& P. 2/-

FEW ONLY! ACOS BKGB-G Mono Cartridge for EP and
LP. Only10/-. P. & P.2/-.

HIGH GAll 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAL

® Peak out-
putin excess
of 1} watts.
@ All stan-
dard British
cotnponents.
® Bulit on
printed circuit panel size 6 = 3in.
® Generous size Driver and Output Transformers.
@® Output transfornier tapped for 3 ohu and 15 ohm
speakers. @Transistors (GET114 or #1 Mullard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
@® Everything supplied, wire, battery clipa, solder, etc.
® Comprehenaive easy to follow instructions and circuit
diagram 2/6 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready built amd
tested, 58/6. P. & P. 3/..

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
mains transformer, EZ80 rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 chme. Output approx. 3-5 watts. Volume
and tone controle. Chussis size only 7in. wide .- 3in. deep -
8in. high overall. AC mainas 200/240V. Supplied absolutely
Brand New completely wired and tested with valves and
good quality output transformer. FEW ONLY.

OUR ROCK BOTTOM 49/6 P.&P.

BARGAIN PRICE 8/

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
wlith an output of
14 watts from 2
ELS84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records \
and announcements ———7

to follow each other.

Fully shrouded section wound output tiansformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good Lift and cut. Valveline-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 (Free with
parte). All parts sold separately. ONLY £7.9.6. P. & P. 8/6.
Also available ready built and tcsted complete with std.
input sockets, £9.5.0. P. & P. 8/6.

Open all day Saturday
Early closing Wed. 1 p.m.

A fero minules from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 el 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P & P.CHARGES
QUOTED APPLY TO U.E, ONLY.
P. & P. ON QVERSEAS ORDERS
CHARGED

860




vertical row glows at any one time, the number being
painted on a transparent mask through which the light
from the glowing tube passes.

Neon tube readout from valve circuits is easy to
arrange, since it is only necessary to connect a neon
diode across the valve anode resistor or from the valve
anode to chassis (with a suitable current limiting resistor
in series with the diode).

‘However, most transistor circuits operate at voltages
which are less than the striking voltage of any available
neon tubes. Special tubes and circuits have been
developed to overcome this difficulty and some of these
are described as follows.

THE “DIGITUBE”

The “Digitube” (a product of the Fujitsu Company
of Japan) can be used to provide visual readout from a
transistor binary stage. This type of tube contains two
cathodes and a single anode; it may be used in the type
of circuit shown in Fig. 6.2.

The transistors TR1 and TR2 are connected as a
bistable circuit. When TR1 is conducting, TR2 will
be non-conducting. In this case the potential drop
across the collector load resistor R1 will ensure that the
cathode k, of the Digitube is kept at a lower potential
than cathode k,, since there is no appreciable voltage
drop across R2 when TR2 is cut off.

The potential between the tube anode and k, is thus
greater than that between the anode and k,; all of the
current passing through the tube tends to pass to k;
which is surrounded by a glow. The current flowing
through the Digitube anode resistor R3 to the cathode
k, is sufficient to keep the potential between the anode
and k, below the maintaining voltage for this gap.

When the bistable circuit is switched and TR2
conducts, the cathode k, of the Digitube will glow, but
the glow at k, will be extinguished. An observer can
see a glow only when one of the two cathodes is glow-
ing, since the other cathode is screened from view.

) HE+ve
msl:‘w for for tube
transistor —a
ém R3 R2 g
Digitube
L]
e
°
Ky W
TR TR2
ov
I —ve bias
v
Fig. 6.2. Bistable control of Ericsson GRI0G
a two-cathode Digitube side-viewing tube

“DIGITUBE” BINARY STAGE

The simple circuit of Fig. 6.2 is used as a binary stage
and can in this case only indicate a count of zero or
unity. In most transistor counting circuits a number of
these binary stages can be cascaded so that a larger
number can be indicated. Four cascaded binary stages
can indicate a count of up to fifteen (i.e. they will count
on a scale of sixteen), but a feedback system is usually
employed so that the four cascaded binaries are reset
at the tenth pulse. Thus four Digitubes are required
in each decade of the transistor counting circuit,

lons are always present in the Digitube when the
circuit is in use, thus enabling the glow to be transfered
easily from one cathode to the other when the binary
circuit changes its state. The anode to cathode
striking voltage of the non-conducting section of the
tube is lowered almost to the maintaining voltage by the
presence of the ions from the discharge in the other
section of the tube. Thus a change of a few volts is
sufficient to change the position of the glow in the tube.

TRANSISTOR CONTROLLED NEON
DIODE

The Hivac Company have devised a rather different
type of circuit for the control of a miniature neon diode
by a low voltage transistor circuit. Although their
miniature indicator diodes have only two electrodes,
steady ionisation is maintained by a very small current
which passes through the tube at all times when it is
operational,

This current is not great enough to produce a glow in
the gas which is visible in daylight, but a larger current
passes when the binary to which the tube is connected
is in one of its two states; the indicator tube then emits
a glow,

NUMERICAL INDICATOR TUBES

Tubes which indicate actual digits are known as
numerical indicator tubes or digital indicator tubes.
Various trade names are also applied to them: for
example, the Ericsson digital indicator tubes are known
as “‘Digitrons”; the Hivac tubes as ‘‘Numicators'™;
the S.T.C. tubes as “Nodistrons’’; the Burroughs
(U.S.A.) tubes as ““Nixie"’ tubes.

Similar tubes can be used to indicate letters of the
alphabet, mathematical signs, or any one of several
other symbols. Some are made to indicate a combina-
tion of two symbols, such as mA or us.

Numerical and symbol indicating tubes have a
number of cathodes stacked closely behind one another,
each cathode being in the shape of one of the digits or
symbols to be displayed. The stack of cathodes is
surrounded by a common anode in the form of a wire
mesh.

At any one time when one of the cathodes is conduct-
ing this is surrounded by a red glow. The presence of
any other cathodes in between the observer and the
glow does not greatly impair visibility of the glow,
since the glow is several times wider than the cathode
material itself.

SWITCHING CONTROL

One type of circuit in which a numerical indicator
tube may be used is shown in Fig. 6.3. The potential is
applied between the anode and the particular cathode
which is selected by means of a switch. Only this
cathode can pass a current and therefore it is only this
selected cathode which glows.

In most practical applications it is often necessary to
control the display by means of a transistor switching
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/\/\/’\ HTtve

HT-ve

Fig. 6.3. Manual switching of a digital
indicator tube

Fig. 6.4 (right), Transistor .
) switching can also control
2 a digital indicator

JW HT+ve

L

+vebias
voltage

TRANSISTOR CONTROL
CIRCUIT

circuit. The type of basic circuit shown in Fig. 6.4
may be suitable. A positive bias voltage is applied to
all of the tube cathodes via resistors, as shown. The
transistor control circuit effectively earths only one of
the cathodes at any time. This cathode is therefore at
a lower potential than the other cathodes and will pass a
current.

If the positive bias voltage is adequate, no other
cathode will pass enough current to cause it to emit an
appreciable glow.

The bias voltage applied to the non-glowing cathodes
is known as the pre-bias voltage. If this voltage is too
low, all of the cathodes will be surrounded with some
glow and a rather indistinct or even unreadable display
will result,

If it is required to use digital indicator tubes to provide
an in-line display from a transistor cascaded binary
counting circuit, some means must be employed to
convert the binary electrical readout from the counting
circuit into decimal readout. A matrix of diodes is
often used for this purpose.

If, however, the transistor counting circuit consists of
a “‘ring of ten”’ circuit, the readout is of a more suitable
type for the operation of a numerical indicator tube.

CURRENT LIMITATIONS

The manufacturers of numerical and symbol indicator
tubes recommend maximum and minimum values of the
current which should be passed through the tube. If
the maximum current is exceeded, excessive sputtering
will probably result in a very much reduced tube life,
whereas if the current passing is below the minimum
recommended value, some of the larger cathodes may
not be completely covered by the glow and a defective
display will result.

In some tubes a resistor should be employed in series
with one or more of the cathodes of small area so that
the current passing to these cathodes when they are
glowing is less than that which passes to the other
cathodes.

LIFE AND RELIABILITY

Numerical indicator tubes employ metal cathodes and
have an extremely long life when used in correctly
designed circuits. Some cathode material is gradually
sputtered away, but the wire mesh anode prevents an
excessive amount of this material from being deposited
on the glass envelope of the tube where it would cause
unwanted reflections and may even obscure the display.

Some long life numerical indicator tubes contain
mercury vapour which emits a blue glow when the tube
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is operating. A red filter is often employed on the
front of the envelope of such tubes so that the blue glow
is not visible. Some of these tubes have a life of about
150,000 hours or even more and will therefore normally
outlast the equipment in which they are being used.

TWO VIEWING TYPES

Small numerical indicator tubes are useful for
miniature equipment, but larger types are available
which can provide a display which is readable from a
considerable distance. Tubes which display large
digits require more current, but the operating potentials
are very similar to that of the smaller tubes,

Some tubes are side viewing types, but others are
viewed through the domed end of the tube. It is
usually easier to fit large cathodes in the side viewing
tubes and such tubes have the advantage that they
occupy less depth behind the instrument panel than the
end viewing types. However, the latter have the
advantage that they occupy less front panel space and
are more easily arranged in rows or columns close
together,

POINT INDICATOR TUBES

Another type of indicator tube displays a single digit
by means of the position of a point of light in the tube.
Such tubes are of a similar construction to a decade
stepping tube, but have only ten wire cathodes sur-
rounding a common anode. The domed end of such a
tube is placed in a numbered escutcheon, as in the case
of the decade stepping tube.

The glow in a point indicator tube steps around the
tube as the circuit counts. The current passed by this
type of tube is much smaller than that passed by
numerical indicator tubes due to the smaller cathode
area.

Point indicator tubes are especially useful when a
decade stepping tube circuit is preceeded by a fast valve
or transistor scaling circuit, so that the overall counting
speed is much greater than that of the decade stepping
tube circuit.

Such tubes can be used to display the state of the
count in the fast valve or transistor counting circuits
and have the advantage that the type of display is then
the same in all decades of the instrument. This arrange-
ment is usually more economical than if transistor or
valve circuits were used throughout for the counting.

CLOCK FACE TUBES
Clock face tubes are useful for displaying the count
in transistor counting circuits. In such a tube the



DE LUXE PLAYERS

PORTABLE CABINET Asillus-
trated. To fit standard 75/_
player or autochanger,

RC8 AMPLIFIER 3 WATT.
Ready made and tested.
This is a 2-stage unit using a
triode pentode condenser
coupled valve, giving

8 watts output

into 8 3ohm
loudspeaker.

Tone and volume
controls mounted on
panel. Supplied with knobs, loud-
speaker and valves UCLS2, UYSS5.
Frequency response 50-12,000 cps.
Bensitivity 200mV59/6

" Post
5/6 each
item
AUTOCHANGERS MONO
Balfour Princess £5.5.6
BSR Superslim UA25 £8.19.6
MA70Transcription £13.19.6
Garrard 3000 with 8onotone
9TA diamond. £12.18.6
All fitted LP/78 stylii and pickup cartridge complete.
8tereo/mono pick-ups 20/- extra except 8000.

GARRARD TEAKWOOD BASE WB.1, ady 65/

cut out for mounting 1025, 3000, SP25, ATM. etc

GARRARD PLASTIC COVER 8PC.1 for WB.1 65/_
BASE. Dnrable tinted atttactive appearance.

EM. I PICK-UP ARM. Complete with mono cartridge 28/6;
XTAL GP87 17/6; Stereo Ceramic 35/-. ACOS LP only 10/8

CRYSTAL MIKE INSERTS
dia, 6/6; ACOS 11" dia, 9/6, BM3, 1” dia. 8/6
QUALITY RIBBON MIKE WITH GOOSENECK £11.11.0

PORTABLE TRANSISTOR
AMPLIFIER PLUS
DYKANIC MICROPHONE

A self-contained fully
portable minl 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
powerinl 7 « 4in. speaker and four transistor one watt
power amplifier plus ultra sensitive microphone, Uses PP9

battery. Brand new in Makers’ Only 90 /- 2

SINGLE PLAYERS MONO
EMI Junior Mains £2, 19 8
Garrard SRP22 ... £6.1

Garrard SP25 MkII £12. 19 G

earton with full makers’
guarantee, World famous make. Free

WEYRAD P50 — TRANSISTOR COILS
RA2W 6 in, Ferrite Aerial | Spare Cores A
with car aerial coil . 12/8 | Driver Trans. LFDT4 .. 9/6

Printed Circuit, PCA1 .. 9/6
1.B. Tuning Gang 10,
- | Weyrad Booklet .

ard LF. P50/3CC .
Telescopic Chrome A
Perrite Rods Only 8 ~

Long spindles, Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN. L/8 3j-. DpP. 5|40 yd. 20/~; 60 yd, 30/~
STEREO L/S 10/8, D, P, 14/6 | FRINGE LOW LOSSI /6
Edge 5K.8.P.T 5/-. | 1deal 625 lines yd.
wnu:-womm 3-WATT POTS.| WIRE-WOUND 3-WATT
T.V. Type. Knurled Knob, STANDARD SIZE POTS.
Vl]nel 100 t0 30 K., /6 LONG SPINDLE 7/6
Carbon 30 K to 2 meg. 10 OHMS to 100 K.

8in.
+ Jin. 4/-. 6 - lin, B/-.

800sm Coax 8u. ya.

BARGAIN STEREO/MONO SYSTEM
Attractive Slim PLAYER CABINET with B.S.R. Stereo
Autochanger, 3 VALVE STEREO AMPLIFIER, two 8} in.

LOUDSPEAKERS, Carr. 10/6 (Ouly 4
pairs of wires to join). 8.A.E. for details, £ I 9' I 9'6
NEW TUBULAR ELECTROLYTICS CAN TYPES
350V .. 2/3 | 100/25V .. 2/- | 8/600V oa
250/25V .. 2/6 | 16/600V .. 12/6
500/25V .. 4/-| 16416/500V 7/8

8+8/450V  3/8
+16/450V 3/9

50 +50/350V -

/9 | 8 / 60 +100/850V  11/6
25/25V .. 1/9 | 16416/450V 4/3 | 324 32 32/350v, 8/8
50/50V .. 2/- | 32432/350V 4/8 | 100 450 +50/350v.9/6

SUB-HIN ELECTROLYTICS 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
250m 2/-; 500, 1000mF 12v 3/8; 2000mF 25V 7/-.
CERAHIC 500V 1pF to 0. OlmF
PAPER 350V-0-1 94, 0- 5 2/8 F 3/- 2mF 150V 3/-.
500V-0-001 to 0-05 8d; 0-1 1/-; 0-25 1/6;
1,000V-0-001, 0-0022, 0- 0047 0-01, 0-02, 1/0 0- 047. 01, 2/6.
SILVER MICA. Close tolerance 1%, 5-500pF 1/-; 560-2,200pF
2/-; 2,700-5,600pF 3/6; 6,800pF-0-01, mid 6/-; each
TWIN GANG. “0-0" 208pF+176pF, 10/6; 365pF, minia-
ture 10/8; 500pF standard with trimmers, 12/8; 500pF
midget fess trimmers, 7/8; 500pF slow motion, standard 9/-;
small 3-gang 500pF 19/6. Single **0” 385pF 7/6. TWIN 10/6.
SHORT WAVE, slngle 10pF, 25pF, 50pF, 75pF, 100pF,
160pF, 200pF, 10/6
TUNING. Solid dielectﬂc 100pF, 300pF, 500pF, 4/- each,
TRIMMERS. Compreasion 30, 50, 70pF, 1/-; 100pF
150pF, 1/3; 250pF, 1/6; 600pF, 750pF, 1/9 1000pF, 2/6.
RECTIFIERS CONTACT COOLED !wave 60mA 7/6;
85mA 9/6. SILICON BYZ18 6/-; BY100 10/-.
Full wave Bridge 75mA 10/-; 150mA 18/8; TV rects, 10/-.
NEON PANEL INDICATORS 250v. AC/DC Red, Green 3/8.
RESISTORS, Prelerred values, 10 ohms to 10 meg.
1w, iw,1w,209%34d,;1}w 8d;2w 1/~; } w, 10% 84,
HIGH STABILITY, } w. 19, 10 chms fo 10 meg., 2/-.
Ditto 5%. Prelerred values 10 ohms to 22 meg., 8d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt.
10 ohms to 100K, /- each; 3 watt. 0-5 ohm to 8-2 ohms. 2/-.
BRAND NEW TRANSISTORS 8/- EACH, 0C71, 0C72, OC81,
0C44, 0C45, AF117.
MAT 100 7/9; MAT 101 8/6; MAT 120 7/9; MAT 121 §/8,
REPANCO TRANSISTOR TRANSFORMERS.
TT45. Push Pull Drive, 9:1 CT, 8/-. TT46 Output, CT8:1 8/,
TT4S, Interstage, 4-5:1,8/-; TT52 Output 3 ohms, 20:1, 8
TT23/4 PAIR 10 watt Amn. Transformers and circuit 35/ .

TRANSISTOR MAINS POWER PACKS, FULL WAVE
9 volt 500mA, BSize 4} <2} x2in. Metal case. 49/6
Crackle finish, Output termmlls On/of? switch,

Halt Wave 9 volt 50mA. Size 2} ~ 1iin. Snlp terminals 32/6
9 volt 500mA, TRANSFORMER ONLY. 2} <11 «1in. 10/8
BENCH POWER PACK 280-250v. A.C. Mains £7/_/_
with output Meter. Supplies 8-9-12v. 1 amp D.C.

Post

MAINS TRANSFORMERS . %

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 18/6
250-0-250 80 mA, 6.3v.3.548,63v.1a,0r5v.2a, 30/-
350-0-350 80 mA. 6.3 v.3.52.63v.1a,0r5v.2a, 35/-
300-0-300 v. 120 mA,, 8.3 v.4 2. C.T.; 6.3 v, 2a, 45/-

MINIAT 200v.20mA 83v.1a,2} <2 ~1%in, 12/6
MIDGET 220 v. 45 mA,, 6. 3v.2a. 21 x2}

&8
N

<@in. .. 17/6
HEATER TRANS. 63 v.1! a, 8/0 63v.4a. .... 12/6
Ditto tapped sec, 1.4 v, 2, 3, 4,5,63v. 1} amp. 12/0

GENERAL PURPOSE LOW VOLTAGE Onlput! 3, , 8,
6, 8,9,10, 12, 15 18, 24and 30 v.at2a 30/-

, 8, 8,10, 12, 16, 18, 20, 24 30 36, 40, 48 ,80, 35/-
AUTO RANSFORHERS 0-115- 230 v. InpuﬂOutpnt
80w, 18/6; 150w. 30/-; 500w. 92/6: 1000w. 185,
CHARGER TRANSFORMERS. P.&P. 5/-. Input 200/2507
for 6 or 12v.,1{ amp., 17/6; 2 amp., 21/-; 4 amp., 30/-.
FULL WAVE BRIDGE CHARGER ‘RECTIFIERS:

@or 12v. outputs. 1! amp. 8/9; 2 amp. 11/3; 4 amp. 17/8.

|LOUDSPEAKER

BAKER I2in. “SUPERB,

Buitable for all Hi-Fi Systems.
Provides rich clear reprodnction
of the deepest bass and remark-
able eficiency in the unpper
register, Response 20-17,000
cps.  “Baker” double cone
with special © Ferroba ?’ ceramic

magnet, Flux density 16,500
gauss, Bass resonance 22-26
cps. 20 watts rating. Voice coil
8 obms or 15 ochmas.
E I 5 Post
Free
48-page  Enclosure Manual

5/9 post paid. 4
LOUDSPEAKER CABINET WADDING 18in wide, 2/681t
BAKER * GROUP SOUND ”” SPEAKERS—POST FREE

‘Group 25°' ‘Group 35’ ' Group 50’

oi2im . 6gNS. 5350, 810NS. 5wy 189NS.

ALL MODELS “BAKER SPEAKERS” IN STOCK

Goodmans Tweeter 8}in 3 ohm 35/-, EMI 2lin 8 ohm 17/6.

Horn Tweeters 2-18kc/s, 10W 15 ohm 29/8. Crossover 16/6.

LOUDSPEAKERS P.M, 3 OHMS. 2{in, 3in, 4in, 5in, 7 - 4in.

17/6 each; 6}in 22/6; 8 «bin, 21/-; 8 <2{in 21/-; 10 6in.

80/-; 10in. or 12in. Double cone 3 or 15 ohm 39/6.

E.M.I. Double Cone 13} x 8in, 3 or 15 ohm modell, 45/-.

DITTO with twin tweeters and X/over 3 or 8 or 15 ohm 79/6.

SPECIALOFFER! 8ohm, 21in; 8 X 4in; 80 obm. 2}in

1 5,6 EACH 25 ohm, 6 <4in obm, 3in;
TYPE 5

8in LOUDSPEAKER UNITS 3 ohm 27/8' 15 ohm 30/-:

ELAC 8 in, De Luxe Ceramic 3 ohm 45/-; 15 ohm 50/-.

8in LOUDSPEAKER. TWIN CONE 3 ohm 35/-.

5in,/WOOQFER. 8 watts max. 20-10,000 cps. 8§ or 15n0hm, 38/6.

OUTPUT TRANS, EL84 etc. 4/6; MIKE TRANS. 50:1 3/9,

SPEAKER COVERING MATERIALS. Samples Large 8,A.E.

1969

BRAM

wess A R c ALK

Post 7/6 -

Three Wavebands: Five Valves: ECHS1, EF88,
Long, Med., Short, Gram. EBC81, EL84, EZ80,
12-month guarantee. A.C. 200-250v. Ferrite Aerial
5 watts 3 ohm. Chassis 13}in. < 7in. < §in. dial size

13in. «4in. Two pilot Lamps. Four Knobs. EI I |8
Aligned calibrated. Chassisisolated from mains Q
AM/FM HI-FI CONTINENTAL STEREO GRAM CHASSIS

VHF/FM, LW, MW, 8. W, push buttons,
8 valve plus rect. Size 17 - 8 < 8in. £22' Io
VALVE HOLDERS, 9d4.; CERAMIC 1/-; CANS 1/-

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.

45-PAGE EAGLE CATALOGUE 5/-. Post free.
BARGAIN AM TUNER. Medium Wave. 79/6
Transistor Superhet. Forrite aerial. 9 volt.
BARGAIN DE LUXE TAPE SPLICER Cuts, |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

VEROBOARD 0-15 MATRIX
2} - 5in. 3/8. 2} x 31in, 3/2. 31x31in, 3/8. 3] Bin.5'2.
EDGE CONNECTORS 18 way 5/-; 24 way 7/6.
PINS 36 per packet 3/4. FACE CUTTERS 7/6.

§.R.B.P. Board 0-15 MATRIX 2jin. wide 6d. per lin,
de 8d. per lin.; Sin. wide 1/- per lin. (up to 17in.).
.R,B.P. undrilled ,‘.inA Board 10 8in. 3/-
BLANK ALUMINIUM CHASSIS. 18 s.w.g.
7 x4in., 5/8; 9:<7in., 6/8; 11 <3in., 6/6; 11 -7in. 7/6:
13><9in 9/68; 14 x1lin,, 12/6; 15. 14in,, 15/-,

ALUMINTUM PANELS 1s 5.W.K. 12/12in. 6/6; 14 <8in,
5/6; 12 x 8in. 4/8; 10 - 7in. 3/8; 8 <@in. 2/8; 6. 4in.,, 1/6.

Q MAX CHASSIS CUTTER

Complete: a die, 8 punch, an Allen screw and key
3in, 16/~ {in. 17/6 1jin, 19/6 11in. 24/- 24 in. 44/3
din. 16/- lin. 19/6 1}in, 20/6 12in. 20/~ 2lin. 57/3
fin. 16/9 14in, 18/8 13in. 21/6 2in. 39/- lin. sq. 36/8
WAVE-CHANGE SWITCHES WITH LONG SPINDLES.
2 p, 2-way, or 2 p. 8-way, or 3 p. 4-way 4/8 each.
1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/8 each.
Wavechange “MAKITS’ 1 p, 12-way, 2 p. 8-way, 3 p. 4-way,
4p.3-way, 8 p. 2-way. 1 waler 12/-,2 waler 18/-.3 waler 24/-,
4 wafer 30/-, 5 waler 36/-,
TOGGLE SWITCHES, sp.2/6; sp. dt. 3/6; dp. 3/8; dp. at. 4/8

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 ohms Super Sensitive. .
LOW RESISTANCE HEADPHONES 3-5 ohms. . ..

2lin. sides,

35/
39/6]

DE LUXE PADDED STEREOQ PHONES 8 ohms .. 78/

“THE INSTANT"
BULK TAPE

ERASER AND
RECORDING

HEAD
DEMAGNETISER

“Post 2/8 42/6

200/250 v. A.C. Leaflet S.A.E.
Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS WELCOME.
HITEHORSE ROAD, WEST CROYDON

'RADIO COMPONENT SPECIALISTS 3 Y!

List 1/-.

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE &/-,
OQOUTLET BOXES. SURFACE OR FLUSH 4/8.

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms.
JACK SOCKET 8td, open-circuit 2/8, closed circuit 4/6;
Chrome Lead Socket 7/8. Phono Plugs 1/-, Phono Socket 1/-,
JACK PLUGS Std. Cbrome 3/-; 3-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/6; 5-pin 2/-. DIN SOCKETS Lead
3-pin 3/8; 5-pin 5/-. DIN PLUGS 3-pin 3/6; 5-pin 5/-.

T.S.L. LOUDSPEAKER
CROSSOVER HLP2.

2-way crossover for 8 or 15 ohm

apeakers and tweeters. 3 phono

input/output sockets.
Madetosell OUR PRICE

at 42/-. Post 2/6. 22/6

Tape Spools 2/8. Tape Splicer 5/-, Leader Tape 4/6
Reuter Tape Heads for Collaro models 2 track 21/- pair.

MINI-MODULE
LOUDSPEAKER KIT

10 watt 55/- carriaces-

Triple speaker system combining on ready cut baffle.
! in. chipboard 15in, 8] in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5 in, Bass Wooler unit has & low resonance
cone. The Mid-Range unit is specially designed o add
drive to the middle register and the tweeter recreates the
top end of the musical specirum. Total response
20-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.
16 :- 10 - 9 in. Modern Scandinavian

Design for Mini-Module above. 94/6 Post 5/

mix Mlcrophone records, tape and tuner with /6

into single output. 9 volt.
BARGAIR FM TUNER 88-108 Mc/s Six Transistor. Ready
built. Printed Cucult Calibrated :llde dial £6 |9 6
tuning. Size8 - 4 - 2!in. 9 volt
BARGAIN 3 WATT AMPLIFIER. 4 Trnnlutor 69/6
Push-Pull Ready built, with volume control.

+ RADIO BOOKS + (Postage 9d.)
Practical Transistor Receivers .
Practical Radio Inside Qut ...
Supersensitive Transistor Poclm Radio
High Fidelity Speaker Enclosures nnd Plan:
Radio Valve Guide, Books 1, 2, 3, or 4
T.V. Fault Finding 405/625 lin
Shortwave Transistor Receivers
Transistor Communication Sets
Modern T tor Circuits for
Sub-Miniature Tranaistor Receivers
Wireless World Radio Valve Data
At a glance valve equivalents......
International Radio Stations Guide
Receive foreign T.V, programmes by simple modifications5,/.
Valves, Transistors and Diodes equivalents Manual... 10/6

MANUFACTURERS’ SURPLUS' 25/-
TAPE RECORDER CABINET. Grey/Red o
Grey 2-tone. Rexine covered. Size 15 ~ 12 - S;m POST FREE

... B
5/~ No. 5 ea. g/-

POCKET MOVING COIL MULTIHETER 49/6
0-1,000 A.C./D.C. ohms O to 100k,

SUPERIOR MOVING COIL HULTIMETER 99/6
0-2-500v. D.C, 20,000 ohms per volt, 0-1,000v.A.C

Ohms 0 to 8 meg. 50 Microamps (Pull list Meters 5.A.E. )

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER

Handsome plastic cabinet, 201t. lead and
adaptors, For any ndio. intercom, tape
recorder, etc. 3 to 15 ohm

Size: 717 < 53" ~ 3", "Post 2/6

en Monday to Friday 9-6 (w d, | m.)}
Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses 133, 68 pass door. S.R. Stn, Selhurst. Tel. 01 604 1685
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0-0005 mfd TUNING CONDENSER
Proved design, ideal for straight or
reflex clrcuits. 2/8 each. 24/- doz.

ELLIOT SEALED
CONTACT REED RELAY
Three circuits closed by 8V or 100 MA.  9/8 each.

SLIM TUBULAR MICROPHONE

For hand holding or frontal i lever

Horstmann ‘' Time and Set" Switch

(A 15 amp Switch.) Just the thing if you want to cotne home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
-14 hours from setting time or you can use the awltch to give
A boost perlod of up to 8 hours. Equalily auitable to control
processing. Regulur price probubly around £5, Specla) sulp
price £9/8, p. & ins. 4/6.

pe
switch—hlgh impedance with lead aml plugs for
cassette tape recorder hut wsuitable for most
amplifiers. 19/6,

500 MICRO AMP MOVING COIL
METER

2in flush mounting round aneter ex Govermuaent
biit unused and perfect. 17/6.

PP3 BATTERY ELIMINATOR
Run your smali transistor radln
fromi  the mains—tull wave
clreuit—maide up ready to wire
into your set amd adjustable

high or low current. 8/6 each.

5000 mfd 12V

CONDENSER

Tubular size 3 1in dia., mude by Plessey. 4/8
Each, 48/- doz.

S5A, 3 PIN SWITCH
SOCKETS

An excelient opportunity to make
that bench dis board you have
needed or to stock up for future
jobs. This month we offer § British
made (Hicraft) bakelite flush
mounting shuttered B5A switch
sockets for only 10/~ plus 3/6 post
and  Insurnuce. (20 boxes post
free.)

§in x §in PRINTED CIRCUIT BOARD

Ideal for dozens of projects. Heavy copper on ¢
sheet, 1/6 each or 15/~ per dlozen.

MAINS MOTOR
Preclsion made — as
used in record decks
and tape recorders—
ideal also for extractor
fans, blower, heater,
etc. New and perfect.
Snip at 9/8, Postage
3/ for first one then
1{- for each one
ordered. 12 and
aver post free.

ATLAS SLIMLINE FLUORESCENTS
THE TWENTYLITE

A Fluorescept lighting
unit made by the famous
Atlas  coinpany, with
super sllent polyester
filled choke and radie
suppressed  starter.  The tube
springs in and out and the whole unit s
benutifully nade and finlshed white enamel. Amazingly
econoical. Tt left on all the time costs only one penny per day
(uses ; unit). Measures 21t fong. ls ideal in Kitchen, Bedroon, Haliway,
Porch, Loft, etc. Dou't mies this amazing offer, $9/6 with tube. Assembled
readly to install. Postage and insurance /4 extra. .

-

WATT AMPLIFIER & PREAMP

& transistors— highly efficient made for use with
tapehead (4 but equally sultable for milcrophone
or pick up—limited quantity £8/6. Full circuit
iag. aleo shows tape controla /-

DREAMLAND CLOCK SWITCH

The wonderful DREAMLAND muins opernted
clock switch will automatically switch your
bianket on and off each evening and you will
always have a warm bed. It's luminous; you
can alwaye see the thine and it's a really beauti-
ful unit.  An ldeal gift. Can also contral tape
recorder, radio, lamp, ete., up. to 300 watts,
39/8 plus 3/8 post and Ine,

FLEX CABLE BARGAIN

23/0076 triple core P.V.C. covered, circular, normally sold at 1/6 yd. Our price,
100 yd. coil $3.19.6. Post and insurance 6/6.

ELECTRIC BLANKET BARGAIN
Famous Norvic electric blanket claimed to be the
niost reliable in Britain. We offer at less than
wholesale price *Corona de Juxe’’ model, this has
flame resistant super safe element and double
thick fleecy cover attuched by press studs—just
umlo the press studs to wash cover—double bed
size 60  48in— with control awitch glving choice
of three heats—in presentatlon box showing
regular price £0.3.9 we offer at £5.19.8_

THERMAL CUTOUT

A miniature device {In dia. on oue screw fixing
mount—can be used for motor overioad protection
— fire alanin—asoldering iron awitch off, etc. etc.
-~15 amp contacts open with flatue, radlant or
conducted heat. 1/8 each, 18/- doz., #5 100,

STEREO CABINET o
Mize 25 - 14 - 8in
lleep—epeaker  com-
partment each end—
centre portlon with
hinged lid and re-
movable botton has
platforin  for auto- = .
changer and room for amplifier—two tone (red
and grey) rexine covered but loudspeaker ends
need metal grills—with handle and clips— 88/8,
carriage andl packing 15/-.

2¢kW FAN HEATER
Three position switching to
suit changes in the weather.
Switch up for full heat (2}
kW), switch down for half
heat (11kW), switch central
blows cold for summer cooling
adjustable thermostat acte
as auto control and safety cut-
s out, Complete kit £3,15.0.
Post and Ins. 7/6. Made-up
niodel $4.7,8 plus 7/G post,

COPPER CLAD ELEMENT
1250 watts—4ft. long but bent to U shape, ideul
for overhead heater— just mount reflector above,
12/6 each, plus 4/6 post. £8 doz. post pall.

500W IMMERSION HEATER
For smull process tanke, etc., 200/240V,
4}in Into tank, 2}in outside of tank,
dia. approx. lin, chrome plated 14/8,
"Post and insurance 4/6.

Where postage is not stated then orders
over £3 are post free. Below £3 add 2/9.
Semlconductors add 1/~ post. Over £1
post frer. S.A.E. with enquiries please.

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH

Also 102/3 Tamworth Road, Croydon

THE HI-FI AND
TAPE REGORDER
HANDBOOK

By Gordon J. King
40/-

TRANSISTOR MANUAL, by
national G.E.C. 21/-. Postage 2/-.

YHF-UHF MANUAL, by G. R, Jessop.

2]/-. Postage |/-.

BASIC THEORY AND APPLICATION
Postage |/-.

SOLID STATE HOB8B8Y CIRCUITS
17/6. Postage |/-.

SERVICING WITH THE OSCILLO-
Postage |/-.

COLOURTELEVISION PALSYSTEM,

OF TRANSISTORS. 17/-.
MANUAL, by R.C.A.
SCOPE, by G. J. King. 28/-.

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

Postage 1 /6

Inter-

COMPONENTS
BY RETURN OF POST

MULLARD POLYESTER CAPACITORS
(£10%)

5 0-001uF, 0-0015uF, 0-0022uF,
0-0033uF, 0-0047uF, 0-0068uF, 0-0lufF, 6d.
0015uF, 0-022uF, 0-033uf, 7d. 0-047uF, 8d.
0-068uF, 0-1uF, 9d,

160 Volt; 0-0luF, 0-015uF, 0-022uF, 6d.
0-33uF, 0-047uF, 0-068uF, 7d. O-IuF, 8d.
0-15uF, 0-22uF, 10d. 0-33uF, 1/2d. 0-47uF,
i/4d. 0-68uF, 2/-. |-OuF, .
250 Volt. P.C, Mounting Miniature 4-20%;
0-0IuF, 0-015uF, 0-022uF, 6d. 0-033uF,
0-047uF, 7d, 0-068uF, 0-1uF, 8d. 0-15uF 10d.
0-22uF, /-,
SUB-MINIATURE ELECTROLYTIC
CAPACITORS (—10%, +50%)

all values in uF

6 Volt 50 100 200 320,
ERE I e

10 Voit 3

15 Volt 10 16 25 40 "1/~ each
25 Volt 64 1016 25,
40 Volt 8 16 32 50

CERAMIC DISC CAPACITORS

{50pF, 270pF, ( +20%) 330pF,

470pF, 680pF, 1000pF, (—20% +80%,)

5d. each

HIGH STAB RESISTORS (CARBON

A REVOLUTIONARY NEW PRODUCT

cuts out plug

S
L]

SAFEST & QUICKEST
WAY TO CONNECT

HI-FI IN THE HOME, by John Crabbe.
40/-. Postage /6.

TRANSISTOR POCKET BOOK, by
R. G. Hibberd. 25/-, Postage |/-.

ELEMENTARY TELECOMMUNICA-
TION PRINCIPLES, by R. N. Renton.
30/-. Postage 2/-.

THE MODERN BOOK CO.

BRITAIN’S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.
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FILM) Very Low Noi
0-5 watt 5%°4-7 ohms to 2:2 M ohms 2d sach
0-5 wartt IO‘?Q 4-7 ohms to 10 M ohms 2d each

SKELETON PRE-SET
POTENTIOMETERS

Miniature, Linear, 100, 250, 500 ohms and
Decades to | M ohm 0-3W, +20% << M
+30%>>4M Horizontal or Vertical printed
Circuit Mounting I/~ each.

DIODES—OAS5, OA9l, 1/6 each.

SILICON RECTIFIERS
BY236 0-5 amp 800 volt 3/- each 4 for V1 /-,

C.W.0O. POST AND PACKING ADD I/-
ON ORDERS UNDER £1.

MAIL ORDERS ONLY TO

YATES ELECTRONICS (FLITWICK)
LTD.

29 LYALL CLOSE, FLITWICK, BEDS.

ELECTRICAL EQUIP-
MENT TO THE MAINS

No plugs—no sockets—no risk of bare wires
To connect anything electrical, from an oscillo-
scope to an eleciric drill, simply open the fuse
housing, depress the keys, insert the wires and
close the housing. A neon lighl on the fronl of
the Keynector glows to indicate proper connec-
tion. Multi-paiallel connections can be made up
o 13 amps. Keys are colour coded and lettered
LEN for quick identification. The Keynaclor
casing is in two-lone plastic and measures
5 x 3 x Lfin. Price 39/6, plus 5/- 5. & p.
E.B. INSTRUMENTS
DIVISION OF ELECTRONIC BROKERS LT,
49-53 PANCRAS ROAD, LONDON, N.W.I
Telephone 01-837 7781




digits are displayed in a circle like the figures on a clock
face. The Z550M tube has been developed by Mullard
especially for this purpose. A basic circuit for the use
of this tube is shown in Fig. 6.5.

The tube consists of an upper common anode ring, a
cathode ring (k) and a lower anode ring. Parts of the
cathode ring are covered with material of high work
function so that the discharge can take place only at ten
points in the tube. The control voltage from the
switching circuit is applied to ten trigger electrodes (T)
(only two of which can be seen in the cross sectional
diagram in Fig. 6.5).

When one of the triggers is at least 5V positive with
respect to the other trigger electrodes, that trigger will
cause striking at the cathode ring in its immediate
neighbourhood. No striking will occur at other points
on the cathode ring, since the current taken by the
conducting cathode passes through the cathode resistor
and produces a potential drop across this resistor.

A A
s T e—

e ] ek K e

L] —
T:F.Iu:trmks7- 5

of tubes
CONTROL CONTROL
VOLTAGE VOLTAGE

Fig. 6.5. Two sections of a ten-t;igger clock face
tube with a controlled wave supply

AC
Mains

At.the end of one half cycle of the sine wave supply,
the giow in the tube is extinguished. If the trigger
voltages change before the diode in the cathode circuit
conducts again, another part of the cathode ring will
conduct and another digit will then be indicated.

The light from the gas discharge passes through the
holes marked A in Fig. 6.5 to provide the visual display.
These holes are in the shape of the digits to be indicated.

Circuits have been developed for the Z550M tube
which enable it to count at speeds up to [kHz. Thus
the tube can be used as an indicator for high speed
transistor scalers, but in the slower decades the tube can
carry out the actual counting operation itself. A
uniform type of display is thus presented by all of the
decades, but such a scaler is more economical than if
transistor counting circuits were used throughout.

ALPHA-NUMERIC DISPLAYS

The alpha-numeric type of tube employs a number of
straight line cathodes (usually 13 or 15) in each tube,
which are positioned in the shape of a combination of
letters or numbers. When certain selected combina-
tions of these cathodes glow, any number or letter can
be indicated.

Alpha-numeric tubes tend to require more com-
plicated circuits for their operation than the normal
numerical indicator tubes, and the form of the display
is not normally as good as that of the tubes which
employ separate shaped cathodes for each symbol or
digit to be indicated.

In conclusion it should be mentioned that, although
cold cathode tubes offer one of the simplest and best
methods of displaying information which is stored in
electronic circuits, there are a number of other tech-
niques employed, many of which are based on some
form of projection device. Electroluminescent digital
indicators are also available.

BRIVIS

NUSICAR-
INSTRUMENT

TRAUE FAIR
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By F. C. Judd

So impressive has been the:growth of the British musical
instrument trade that its fair this year occupied two
large adjacent London hotels. Electrical and electronic
musical instruments, theit’ amplifiers and accessories
formed the greater part of the show with electronic organs
creating by far the largest interest although not quite the
biggest noise.

SOUNDS CURIOUS

It is these instruments of course that have done much to
expand the trade as a whole résulting in keen competition
for sales both at home and abroad, although without
electronics” the story might be different.

Even the musical instrument trade jargon has become a
curious mixture of musical*and electronics terms, but no
more curious perhaps thai some of the musical instru-
ments whoses sounds aref generated electronically and
reproduced by amplifiers and loudspeakers.

For instance there were the new Jennings electronic
tympani units and their sequally new device called the
“*Bushwhacker’* which electronically produces the rhythmic
sound favoured by TV entertainer Rolf Harris. This
device also creates many. #'space” noises that will un-
doubtedly prove attractive'to pop groups looking for new
sounds.

% i
FOR AMPLIFIED GUITARS
For guitarists there were‘many new accessories like the
Jennings ‘‘Scrambler” which is a combination wah-wah,
fuzz and volume control unit: with rotating foot controls
and foot operated switches. % )
Add-on units for producing *feverberation and various
percussive and tremulant effects suitable for amplified
guitars, as well as: electronic organs, were yet another
attempt to satisfy' the demand for'new sounds, although
many guitar amplifiers, like those by Dallas Arbiter and
Selmer, were b§iﬁg offered with such %cilities built in.
%

ROTATING LOUDSPEAKERS ]

Rotating loudspeaker tremulant systems are much in
demand now and there were many of these on show under
such names as pulsation units, rotary loudspeakers,
Leslie units etc., by makers such as Jennings, Dallas
Arbiter and others.

To cope with these, as well as the more standard form
of P.A. type loudspeaker, solid state amplifiers capable of
100 and 200 watts (r.m.s.) appeared to be outmoding the
more conventional 50 to 60 watt models.

One demonstrator guitarist mentioyed that the constant
use of fuzz, plus 200 watts (r.m.s.) power was affecting 'hlS
hearing! One manufacturer claimed that a group using
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his equipment generated a combined power of over 1,500
watts whilst playing! Electronics have indeed contributed
much to music.

ELECTRONIC ORGANS

The range of electronic organs now available is com-
prehensive to say the least, and everything from miniature
chord organs at around £15 to full scale electronic church
and theatre organs at £5,000 or more could not only be
seen but very much heard. The popular ‘‘domestic”
range by Hammond, Thomas, Lowry, Wurlitzer, to
mention only a few, offer a pretty wide choice not only of
different models but of effects, voicings and facilities.

The miniature table top chord organs (with loud-
speakers) such as those by Rose Morris Limited, start at
around £15 and end at around £200 with the smaller
transistor chord/keyboard instruments like the Philips
Philicord.

The “pop” portables which require external amplifiers
range from below £100 to over £500. Among these were
the more pretentious models like the PT75 by Harmonics
(Bromley) Limited which they claim plays everything from
groovy to soft piano and features wah-wah, chimes and a
steam organ sound as well as a vast range of percussive
and other effects all for £325.

The popular ‘“domestic” range of two manual organs
with half or full pedal boards also offers a pretty wide
choice. It is quite evident from the great variety of styles,
facilities, effects and gadgetry available that the various
manufacturers compete pretty fiercely to capture and
retain their share of the domestic electronic organ market.

The new Hammond T200, for instance, classified as
being ‘‘suitable for the entire family”, not only features
their tone wheel generator system and drawbar harmonic
selectors, but also a range of voices and effects approaching
those found only on the larger theatre organs.

@ Q -

Scrambler
(early version)

Bushwacker

866
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Dallas Arbiter Sound City 200 p.a. amplifier

MUSIC TUTORS

It is one thing to design and sell an electronic organ for
family entertainment, but quite another getting them to
play it with some satisfaction. To this end the Thomas
domestic range on show this year featured two unique
teaching techniques. One, which has been derived from
the Thomas “Colorglow” keyboard system, is called
“Chordglow” and helps the player to master chord com-
binations quickly on the (left hand) lower manual. The
required notes for any given chord all light up at the touch
of a button. They have also devised recorded tape
cassettes which enable the beginner to play with-recorded
exercises.

Last but not least it should be mentioned that coloured
light and stroboscopic light systems electronically con-
trolled from music or direct from musical instruments
now seems to be part and parcel of pop music.

Many of these systems were also on show by Rotasound,
Jennings, Dallas and others. Several thousand watts of
intense flickering light accompanied by around 2,000 watts
of highly distorted music power seems to be the ultimate in
electronics and pop music at the moment, but—according
to the trade experts and many of the musicians (?)—there
is now a trend toward quierer and much more pure sound!



Quality Transistor Radios

to build yourself

backed by our
after sales service

NEW.’ roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medium Wave 2, Long Wave, 8.W.1, 8.W,2, 8.W.3,
and Trawler Band. Built in ferrite rod aerisl for Medium and Long Waves. § section 22in chrome
plated telescopic aerial for S8hort Waves can be angled and rotated for maximum performance.
Push-pull output using 600Mw type transistore. Bocket for car aerial. Tape record socket.
Selectivity awltch. Switched earpiece socket complete with earplece for private listening. 8 tran-
sistors plus 3 diodes. Famous make 7 X 4in speaker. Air spaced ganged tuning condenser, Onjoft
awitch volume control. Wave chnnge switch and tuning control.  Attractive case in rich chestnut
shade with gold blocking. Bize ® 2 7 X 4in approx. First grade components. Easy to follow
instructions and diagrams make the Roamer Eight a pleasure to build. Parts price list and easy
build plans 5/~ CFREE with parts).

Total building costs £6-1 9 [] F,'76/‘(~3P'

roamer seven
mk IV

NEW!

transeight
7 FULLY TUNABLE WAVE SIX WAVEBAND
B WS ead Tremer PORTABLE WITH
Band. Extra Medium waveband 3in, SPEAKER

provides easier tuning of Radio
Luxembourg, etc. Bullt in ferrite
rod aerial for Medium and Long
Waves. 5 8ection 22in chrome plated
telescopic aerial for Bhort Waves—
can be angled and rotated for peak
B.W, listening. Bocket for Car Aerial.
Powerful push-pull output. 7 transistors and two diodes
Including Micro-Alloy R.F. Transistors. Famous make

Attractive case in black with
red grille and cream knobs and
dial with polished brass
inserts. Bize 8 x 5§} x 2}in.
approx. Tunable on Medium and Long
Waves, 3 Bhort Waves and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for 8hort Waves,
8 improved type transistors plus 3 diodes. All top grade components. Push-pull

7 7 4ln P.M. speaker. Afr spaced ganged tuning condenser. Volume/onjofl control, output. Ample power to drive a larger speaker. Parts price llst and easy build
wave change switches and tuning control. Attractive case with carrying handle. Bize plans /- (FREE with parts).
9 < 7 . 4inapprox. First grade components. Easy to follow instructions and diagrams
make the Roamer 7 & pleasure to buiid. Parts price list and easy build plans 3/~ (FREE Total building costs
with parts).

8 9 P.& P, Earpiece with switched socket for private
Total building costs 5/6  listening b/ extra.

P. & P.  Personsi Earpiece with switched socket
] ] 7/5 for private listening, 5/- extra.

pocket five

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

WITH SPEAKER AND EARPIECE
Attractive black and gold case. Size 5} % 1}

5iin. Tunable over both Medimn and Long Waves
with extended M.W. band for easier tuning of

transona five

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

WITH SPEAKER AND EARPIECE

Attractlve case with red speaker grille. Bize 6}
4}in % 1}in. 7 stages—b5 transistors and 2 diodes,

Luxembourg, etc. All first grade components— ferrite rod aerial, tuning condenser, volume control

B intors s it sammormaitive  Total building costs fine tone moving coll speaker aiso Fersonal Earpiece Total bullding costs
ferrite rod aerial, fine tone moving coll speaker, P.& P with switched socket for private listening. All firat P. & p.
also Personal Earpiece with switched socket for 4 p ' grade components. Easy build plans and parts price 4 ,

private listening. Easy build plans and parts price 3/6 ll!‘ 1/6 (FREE with parts).

list 1/6 (FREE with parts).

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

roamer six
SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER | enclose £ ... please send items marked
]A:‘tnrnc%ve cbalsee wlt;gdlllt ﬂtting&.bﬁlze&. ® Nt . | ROAMER ElG HT D ROAMER SEVEN D |
Bhort \Y‘.‘::,,T,‘;:u;%f‘;’sp’:g.m.‘;%{.;i;\iffba‘:‘a TRANSEIGHT ] POCKET FIVE O
orrite sod ‘serinl snd_ tetescople aerisi for Bhort TRANSONA FIVE [] ROAMER SIX O
Yave, Al top grade components, 8 woges S Total building costs | |
Transistors, etc. {Carrying ntnpglle ‘extra). v Easy 7 P.&P. Parts pfice IISt and p'ans for
bmlt«:)plnn- and parts price list 2/- (FREE with 4/6 | N
par ame.. . B L . ; l
. " Address. ... . .
* Callers side entrance Stylo Shoe Shop I I
* Open 10-1, 2.30-4.30 Mon.-Fri, 9-12 Sat. B D - PE 11




R.S.T. vALVE MAIL ORDER cO.
BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL 24 HOUR MAIL ORDER SERVICE

AZ31  10/-|KT81(7C5) |U'CH81 7;- [12AT7  ¢/-2N2068 u0;-|GET880 9/
cIC 20/ 22/6|CL82  #/0[12AU7  5/9/aN2147 12/6 |GET886 6/
CY30  12/6|KT3IGEC) |UCLSS 10/-[12AN7  4/3(2N2160 15/0(GEX04 2/6
DAF91 /6 a6/- | UF41 10/6 [12BA6  /-aN2369A 4/6 GEX541 16/
DAF9  7/6 KT88  84/- | UF8Y4 7/6 [12BE;  #/312N2398 30/- |GI3M 3/6

20/-[2N2904 10/-|GJOM  3/6

KTW61  8/6{UL41 12/- [13E1
Dooa? 1908 KTwaz 10/-|ULS4 7/~ [12K7GT 7/-3N20044 12/6|GI6M 310

DFes  1/6|ML4 21/-12K8GT  8/-12N2926  5/3|GITM /8
DH3n  ke| N8 21/-(12Q7GT  6/-12N381y 13/- |HD2967 4/~
DH77  4j9|PC80 21/-120L1  20/-128002 20/ (HG6002 4/-

PC88 8/6 |20P4  20/-(28008  12/- JK9A  22/@

DK91  6/-|pCe; 5/G|[20P6  20/-128004  11/-
ggg /-1 PC90O 25/ (2524 6/3128006  48/- jﬁ}gg }:;_

e 7/9/PCC84  6/8|VR105/30 6/625Z6GT  8/-|28006  20/-
DLES 20/~ PCCAY  10/6| VR150/30 6/- 2576GT d/6280l2  poj- (K194 22(6
T4 6/3\ pCC189 10/6| WB1 12/6[30C16  15/-[280124 66/ [ JK21A 12/8
gme §/§ PCF80  6/9|X81 45/-130C17  16/-128013  20/-|KSI6A 5/
rh 42/ % |PCF88 9/~ Zaa 15/-130C18  15/-28018  60/- [MAT101 8/6
DLs1g 12/8| PCF801 9/9|2319  95/-[30F5  17/-128108  60/—|MATI20 7/9
m,s}s 30/-|PCF802 9/9|Z769  23/-|30FL1  16/-[28301  12/6/NKT128 6/~
eI 39/3 PCF806 13/-|Z8031" 15/-|30FL12 19/-[28920  9/-|NKT142 8/-
Dvaéb 7/6| pCL82  7/9|0AD 0/~ (30FL14 15/6(28702  15/-|NKT211 6/-
DY 6/-1PCL83  10/3|0B2 6/-|30L15  17/-(46L 46/-|NKT214 4/-
D147} 15/- PCL84 8/8|0C3 5/6|30L17  17/-|AC107 10/-NKT216 7/6
s ‘z_!l‘-’ PCL85  9/3(074 4/6/30P12  16/-|AC126  6/6 NKT217 8/-
el 178|PCL86  9/3|1B3GT  7/330P19  15/-|AC127  7/6|NET218 /-
E&‘«'gg 22/6| PENB4 20/~ |1CP31 £6/30PL1  10/-|AC128  6/6(NKT221 0/6
= 0 3/6 PEN45DD  (IRG 6/-(30PL13 18/6{AC176  7/6|NKT223 6/-
E%g‘m 13/— 12/-|2D21 A/6{30PL14 16/-|ACYY7  7/6|NKT224 4/6
nc?n 3/5 PFL200 14/-|2E26  20/- [35L6 9/-|ACY18  5/3|NKT226 3/8
EBC3 n/s PL36  10/9|3A5 12/6 3L6GT 9/-[ACY19  6/6 NKT227 5/6
C Y91 pLa1 8/~13B24  70/-136W4  4/6/ACY20 6/-[NKT228 6/-
35Z4GT  8/6|ACY21  6/-[NKT261 6/-
50C5 6/3ACY22  3/6|NKT266 9/6
chm“ .'q//‘; ACY28  4/6[NKT274 B/-
7/6)/AD140 16/-[NKT304 8/-
EBL21 12/-1px4  14/- mm\' ]0;6 gs.u 25/5 AD161 119- NKT352 8!-
oU4G 5/6|86A2 7/3|AF114  6/6|NKT404 12/6
ggg:g iglg PY32  10/9|5V4G 8/-190AG  45/-[AF115 a;a NKT462 12;6
a0 G/ PY33  10/96Y3GT 6/-90AV  45/-(AF116  6/-|NKT6756 6/-
EECCC(IB? /; PYB1  '5/9|674G 7/-90C1  12/-(AF117  6/6{NKT676 B/-
6/9| pysy 4/9(6/30L2 15/-90CG  20/-|AF118 10/-|NKT677 O/
ECC83  6/3|PY83  7/-|6AK5  5/-[00CV  20/-|AF126  6/3|NKT678 6/-
ECC85 5/~ |PY500 25/-|6AK6  12/6(160B2 11/6/AF178 12/8|NKT713 7/6
ECC88  7/6|pY800  9/6(|6ALS5 3/-[160B3  8/61AF186 17/6|NKT777 8/-

ECF80 6/6|PYB01  9/G|6AMS 3/61801 9/6|AFY19 22/6/012 63
ECF82  6/6|PZ30  10/-|GANS  10/-(803 35/~| A8220 753 OAT J-
ECH38 11/6| Qv /645/- |64Q4 4/ 80T 9/-|ABZ21 12/6{0A10 8/
gcmz 11/~ quomo 6AQ5 6/3(811 36/-1A8Z23 30/ (0A47 8-
Egm% g/g 27/6|6A86 /- [B18 75/-|ATZ10 30/-|0A70  2/-
5 cHsB / 9|QQV03/20 |6A8T  16/-(868A  15/-]AUY10 39/6|0A79  2/6
oo 105/-|6AT6  4/9(8727  57/6BC107  7/6/0A81  2/6
ECL8) 0/5 QQV04/15 | 6AU6  5/-|5661 7/3BC108  5/-|0A80 2/8
ECLS? 10/ 105/-|6B4G  20/- 6654 8/-1BC108  7/6/0A88  4/-
BoL osy—|QQvod/0 | 16BAG 50072 i/-BCY31 13/6]0A9]1  2/8
EFS 20/' 90/-|6BE6  5/- 5687 \0/-lgcy3s  7/6|/0A200 /8
L 0-|QQvp10_ [6BHG 98891  26/-'payay  gi_[0A202  4/3
ER3A 7/ 70/-16BJ6 o/ 8748 10)-1pay3g 94/-(0A210  7/6
F30 8/-|Qs70/20 '5/6|6BK4 21/6 5763 12/-

EF4l  10/-19976/20 5/6|6BNG  7/6(0842 66/~ =
: Z11  5/-|0AZ201 10/
g{;gg 3’2 Q876/60 20/-16BQ7.A /- (0963 10/ E%Yn 27;6 OAZ202 8/6
Eros /61Qs83/3  7/3|6BR7  17/-|6057 10/-gpy1e 32/-|0AZ204 8/6
1:;9 g/g Q892/10 4/-|6BR8  12/6/6068  10/-‘ppysy “3/6|0AZ206 8/6
FN; 2/ |9895/10  5/66BY7 26/~ (6000 18/-\ppyr  46|0AZ208. 8/6
Eros 15/ Q8108/45156/- [GBWG  14/6 |6060 0/-1BPY10 21/6|0AZ222 9/6
EnTes 8/5 QS160/16 8/-6BW?  13/-|6061 12/-p3yo7  9/6|0AZ224 10/-

/6, Q8150/30 6/~ |6C4 5/-18062  14/-ipovos 5 |0AZ225 10/~

s e QuIs030,  6oBG  3j-[603 ;;: peYsl 33 0AZH2 418
EFPO0 100l Quisos | |0CDOC 2iieoss  oi-(BRYES, 5/2 OATat 9;0
Eras e 0-|6oLe  aal88T  10-B8X35" 40/ l0Az2sy u/6
EL33  12/6|ox150/80 i /6\60g0 25/ s

EL34  10/8 a/6 (FCW4 12/-|g09 3/-|BTY88 186 9c16  20/-
EL41  10/61031900 7/3 gg?{ . lg/— 6146  27/6|BTY95100R 0C19 7/6
EL42  10/6/Qvo03-12 19/ P 9-lagos  9/- 140/-[0C20 15/~

EL81 9/ g 6F23 16/~ BY100 6/6/0C22 10/
Eise il SVorss 28leras 14/~ | TRANSISTORS |By114 boloGas 116
BL85  7/9|Qvoc.an o7/ |SF20  15/-|IN21  3/6)BYZ1]l 9/6]0C24  1B/-
EL85  8&/3|R19 ~ 15 OF28  13/-INg2  5/-BYZ12 1%/-l0C2s 9/-

EL90  6/3| g1y 8-6F32  2/9/IN429 12/6(BYZ13 7/6/0C26  7/-
EL95  6/6|R18 7168360 4/-1IN1192 17/6(BYZ18 15/-|0C28  12/-
EL360 24/-R19 710|896 3/6|IN3065 13/9/CDT131312/6(0C29  15/-

EL500  20/6 | R5/500 80/- | 6I7C 6/-|I8113  4/6/CG64  2/6|0C36  12/6
EL821  7/6|g130  40/-|6K3 2/9 18131 4/3ICK707  2/6|0C38  12/6
EL822 16/-/g130p 10/ |6K7 1/9|I8420R  12/6/CRSI/05 7/6|0C41 6/~
ELLS0  20/-igpy) 5/6|6K7¢  2/-|2152 4/3CV102  3/6(0C42  ©B/-
EM34  21/-|gpe1 5/-|6K8G  3/-12G310 12/6/CV103  3/6|0C43  9/-
EMB0  7/6|gTvosgs40 |BLEG  7/9|2G309  5/-[CV425  3/8/0C44  4/-

EM81  8/3 25/- | 6Q7G 6/-2G381  5/-|CV2226 20/-(0C44M  5/6
EM84  7/61g7yoso/80 | 68G7 6/-(2G382  6/-|CV2268 25/-OC45 3/6
EN32  25/- 05/~ 68JTM  7/-12G401  5/-/CV2290 5/-|OC4EM  4/-

EYSl  7/6lgy2150 12/6|68L7GT 6/-|3G402  6/-[CV2018 2/6,0C46  5/6
EY81  7/-|gya1504 68N7GT 6/6/2G403  10/6/CV1782 30/-(0C47  7/6
EY83  8/8 12/6|8V6G 4/6|2G414  6/-/CV7188 30/-[0C67  16/-
EY84  9/-lyqg 36/-|8X4 4/612G416  6/-(DD003  3/6(0Cs8  17/6
EY86  7/-fygq 24/-|6X5¢:  4/6/aG416  6/6/DD190  9/9|0C59  18/6
EZ40  8/3|ygs 15/6 |6X5GT  6/-12G417  6/-DD226A 7/6|0C70 4=
EZ41 9/61 26 16/6|7B6 11/612N247  9/6EW99  6/-[0C71 3/6
EZ80 6/6|y191  13/9|7B7 7/612N274  8/6|GET7  5/-|0C72 8)-
EZ81 8/6 11301 12/6{7C5 22/619N410  3/6|GETS 8/-10C73 78
GTIC  57/6|U404 7/6 7c6 15/-|aN566  12/6|GET16  7/3{0C74 8/

GZ30  10/-|UB01  23/6]7HT 6/612N586  7/6/GET20 10/-{0C76 6/-
GZ32  10/-|UABCS0 6/6 87 45/-1aN598  12/6/GETS8  5/-|0C76 8f-
GZ34  11/-|UAF42 10/6[7Y4 8/6 [aN696  10/-|GET102 6/-'0C77 8/-

GZ37  15/-|UBC41 9/3(10F1  14/913N697 12/6|GET114 4/-}0C78 8/~
H63 18/-|UBCS1  9/3|10P13  13/6|2N700A 6/6/GET115 9/-0C81 8/-
HL¢1DD13/6| UBF80  7/-|11E3  70/-|2N1040 20/-|GET116 18/-/0C81D  3/-
KT81  17;6|UBF8S  7/6|12ACG 10/~ |2N1132 19/6/GETS71 5/-|QC81DM 3/~

78|CCss  7/6|12AD6  11/-(aN1301  6/6|GET872 6/-|OC8IM  5/6
KT66  21/-|UCH21 9/6(12AE6  9/6(2N1304 6/-|GET874 6/-(0C81Z  8/-
KT67 45/~ |UCHA2 10/6/12AT6  4/9/2N2062  7/6|GET876 6/-|0C82 8/-

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. 1. Capacity |8 gauge mild steel x 36in. wide ... ... ... £14:0.0
No. 2. Capacity 18 gauge mild steel x 24in. wide ... ... ... £8.0,0
No. 3. Capacity 16 gauge mild steel x 18in. wide . £8.0.0
Also new bench models. Capacities 48in. x |8 gauge £40. 36in. X 18 gauge
£€27.10.0. 24in. x 16 gauge £26.10.0. Carriage free.

End folding attach for radio is. Tray and Box making for 36in.
model, 5/6 per ft, Other models 3/6. The two smaller models will form
ﬁan;u. As luppllcd to Government Departments, Universities, Hospitals.

One yoor's guarantes. Money refunded if not satisfied. Send for deuul:

A. B. PARKER, Folding Machine Works, Upper George 51., Heckmondwike, Yorks. Heckmondwike 3997

Carr. free

VARI-STAT

THERMOSTATIC

"SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight .. 2oz

Heating time 50 seconds

Bit Sizes 1/16”, 3/32", 1/8”, 3/16", 1/4”
Nickel or Iron Plated

Voltage 250 to 12 volts

Price 50 .. .. .. .. 66/-

HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT

Weight .. 6oz

Heating time 1 min. 45 sec.

Bit Sizes 3/167, 1/4”, 3/8", 7/16”

Nickel or Iron Plated

Voltage 250 to 24 volts

Price .. .. .. .. .. 95/-

OTHER VARI-STAT IRONS:
Miniature Model M 50 watt Push-in Bits 1/32”
1/167, 3/32”
Instrument Model B 70 watt Bit Size 11/64”
Industrial Model I 500 watt Bit Size 5/8”

CARDROSS ENGINEERING CO. LTD.
Woodyard Road, Dumbarton
Phone: Dumbarton 2655

(321S JieH) NOYI IYNLVINIW
=13

Postage 6d. valve, transistors post free
OPEN DAILY TO CALLERS 9 a.m.—5.30 p.m. No early closing
C.W.O. No €.0.D. Tel. 01-769 0199 & 1649
SEND S.A.E. FOR FREE LIST OF 6,000 TYPES, VALYES AND TRANSISTORS

NEW! ELECTROSTATIC — IT'S FANTASTIC

No moving parts, fans, filters, chemicals. A
sealed set of ELECTRODES produces
nascent oxygen which mixes with the
oxygen in the air to produce OZONE.
OZONE is the most powerful SMELL
KILLER/AIR CLEANER known to science.
Ozone breaks up the airladen molecules of
smell— completely dispersing all smells —
not disguising them. lts EFFICIENCY will
amaze you in KITCHENS, LIVING ROOMS,
QOFFICES, ETC. Less than a Id 2 week to
No maintenance. Lifetime's wear.

SMELL KILLER
AIR FRESHENER run.

Portable.
Fully guaranteed. 220/40v AC. BRITISH
MADE—BIG EXPORT WINNER. NEVER . -
BEFORE AN ELECTROSTATIC CLEANER
FOR Post4/6 Available from:

ANDREW STEPHENS (1947) CO. EXPORT

61 DICKSON ROAD, BLACKPOOL. 0253-23755

868




60 R.P.M. Geared Motor. This is a powerful unit,
driven by a mains motor of similar type to, but
rather larger than the average Tape Deck or
Record Player motor. The gear boxes may be
detached. 1Itls, in fact, a unit measuring approxi-
inately 3} x 2§ x 1iin thick. The final drive
shaft is }in wide, 1in long. 8§/-.

A Micro Meter Buuln Limited quantity only,
centre zero 50-0-50 micro ampa. This le 2 Weston
Meter enclosed In clear perepex case for flush
mounting. Dial size approximately 2}in wide.
The acale is not engraved but has a red part in
the centre and a green part to the left of centre.
Scale could be cleaned off and re-written to suit
your partlcular requirements. Regular price
probably over £6 each, our price 29/8 each.
Battery Record Player. Made by Collaro. This
is made up on a unit plate with speed selector and
pick-up. The turntable is a heavy one and
measures approximately 9}in. Pick-up is fitted

with the famoue *'S8tudlo’" cartridge. Price 69/6,
postage and insurance 6/6.
E.H.T, Condenser, 28kV -0011mfd. BSuitable for

transmitting test conditions 6 amp at 300kefs,
Bakelite case, 18/8 each.

85 Watt Tubular Element. Very weli made unit.
The element is wound on a porcelain former then
encagsed in a brass tube terminated with beaded

leads 12in long. Normal mains voltage. Price
§/- each or 54/ per doz.
Press to Make Bwitch, Double pole, & amp

contacts or can be used as single pole, 10 amp,
contacts 250 volt working. Single hole fixing,
2/8 each, 24/~ per dozen.

Door 8witch. Contacts open when plunger is
depressed. Prevents lights being left on. 15 amp
contacts, 230 volt working. Made by Arrow, 8/8
each, 86/- per dozen.

Rotary Appliance Switch, 16 amyp, 230 volt on
moulded ceramic bags. Operated by pointer knob
{not supplied) &/~ each, 18/~ per dozen.

1/40 p. Motor. Made by the French (Cassor)
Company. This is an excellent totally enclosed
motor, powerful enough to operate small lathe,
drilling miachine, washing machine, etc. Ita
speed is 1,450 r.p.n. Made for normal 50 cycle,
230/250 volt mains, totally enclosed, size 2} x
3%in dia. with lin of } spindle. Price 18/6 plus
4/6 postage and insurance.

Burglar Alarm Kit. Protect your home and
family by frightening away the intruder. With
our circuit a mains operated bell rings loudly
directly the door or window is opened. Kit com-
prises 12 reed switchea, 12 magnets, relay, mainse
trangformer and bell with circuit. Price 49/8.

NICAD RECHARGEABLE BATTERIES
3-6V 500mA, size 1} - 13in dia.
@ type ref. DKZ500 really power-
\ {ful will deliver 1 amp for } hour.
2 Regular price 32/6, our price 17/6
each. New and guaranteed. Other voltages
available, single cell 12V 8/8, 5 cell 6V 29/8.

ELECTRIC CLOCK

WITH 25 AMP SWITCH
Made by Smith's, these units
are as fitted to many top
quality cookers to control the
oven. The clock is mains
driven and frequency con-
trolled 8o it ls extremely
accurate. The two small
dials enable switch on and off times to be accur-
ately set. ITdeal for switching on tape recorders.
Oftered at only a fraction of the regular price—
new and unused only 89/8, less than the value of
the clock alone—post and insurance 2/9.

INDICATOR LAMP

Panel mounting consists of neon lamp in
red Plastic lens with resistor in leads for
maing operation. 2/6 each, 24/- per dozen.

BECKASTAT
Thls is an instant thermo-
stat, slmply plug your
appllance into it and its
lead into wall plug.
Adjustable  setting for
normal air temperatures.
13A loading. Will save its
cost in a season 19/8, post
and insurance 2/9.

SOLDER GUN

A must for every busy man. Gives
almost instant heat; also Illumi-

nates job. 100 watt 220/240V, 39/6
(saves you over 30/-) post and ins. 4/6.

BIG JOB 250 watt model, 99/8 (saves

you over £3.10), post and ins. 6/6.

FLEX BARGAINS
8creened 8 Core Flex. Each core 14/0076 copper
P.V.C. insulated and coloured, the 3 coresa laid
together and metal braided overall. Price £3.15
per 100yd coil.
15 amp 8 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 as fltted to 3kW fires.
Regular price 3/ per yd. 50yd coil, 34,10 or cut
to your length £/6 per yd.
10 amp 3 Core Non-Kink Flex. As above but
corea are 28/0076 copper. Normal price 2/68 per
yd. 100yd coil £7,10 or cut to your iength 1/9 per yd.
8 amp 8 Core Flox, As above but 2 cores each
23/0076 as used for vacuum cleaners, electric
blankets, etc., 38/6 100yd coil.

ELECTRIC TIME SWITCH

Miude by Smiths, these are A.C. mains operated, NOT
CLOCKWORK. Ideai for mounting on rack or shelf
or can be built into box with 13A socket. 2 completely
adjustable time periods per 24 hours, 5 amp changeover
contacts will switch circuit on or off during these
periods. 59/6, post and Ins. 4/6. Additional time
contacts 10/- pair.

The Full-Fi STEREO SIX

The amplifier
sensation of the year

You will be amazed at the
fullness of reproduction and
at the added qualffies your
records or tuner will
reproduce. Built inta metal
cabinet elegantly styled
and teak finished to biend
with modern furnishings, this amplifier uees an
integrated solid state circuit with an output power ot 6 watta R.M.8. split
over the two channels. The amplifier is ideal for use with normal pick-ups
amd tuners, it has a double wound mains traneformer and ganged volunie
and tone controls—also switching for Mono to Stereo, tuner or pick-up.
Other controts incluie “‘treble lift and cut'’, “*balance’’ und separate mains
on/oft switch. Price is 20.9.0 plus 7/6 post and insurance. Speakers (with
tweeters) in viled teak finish cabinets to match amplifier, £8.8.0 per pair.

DRILL CONTROLLER

» Electronically changes speed from
upproximately 10 revs, to maxi-
wum. Full power at all speeds
by finger-tip control. Kit includes
all parts, case, everything and full
iustructions, 18/6 plus 2/6 post and
insurance. Made up el available

at 87/6,

- . THIS MQNTH'_S SNIP
“Bladiator” 2 wave band transistor radio

7 Transistor, 2 wave band (medlum and long)
pocket radio with carrying handle and ear-
plug. These radios use a ferrite slab aerial
and a conventional superhet circuit with
built-in moving coil speaker. Completely
built up, ready to play. Offered at less than
importers’ price due to bankrupt purchase. A
remarkable bargain, 398/8, pins 3/6 P. & Ins.

3 STAGE PERMEABILITY TUNER

This Tuner is a precision ingtrminent made by the famous
"“Cyldon’’ Company for the equally famous Radiomobile Car
Radio. Tt is a medium wave tuner (but set of longwave coils
available as an extra if required) with a frequency coverage
1,620 Kc/s-525 Kc/e and intended to operate with an I.F. value
ot 470 Kc/s. Extremely compact {size only 2}in - 2in - }in
thick) with reduction gear for fine tuning. Snip price this mounth, 12/8, with
circuit of front end euitable for car radio or as a general purpose tuner for uae
with Amplifier. Post Free.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 13 amp sockets in metal box to take

standard 13 sinp fused plugs. Supplied complete with 6 feet of heavy cable and
13 amp plug. Similar agdvertised at £5. Our price 39/6, post and ins. 4/6,

VARYLITE

Will dim incandescent lighting up to 600 watts from full
brilliance to out. Fitted on M.K. flush plate, same size and
fixing as standard wall switch 8o may be fitted in place of
this, or mount on surface. Price complete in heavy plastic
box with control knob £3.19.8.

BUY TIME SLOT METERS

T you hire out equipment such as T.V. sets Ly the hour then
these slot meters are what you require. We have 3 types,

Brand new.
Price £3.10.8,

8d an hour, 1/- an hour and 1/6 an hour.
Made by the famous Weston Company.
postage and insurance 6/6.

THERMOSTAT WITH PROBE

This has a sensor attached to a 15A switch by a
14in length of flexible capillary tubing—control
range is 20°F to 150°F so it is suitable to
control acil heating and liquid heating especially
when in buckets or portable vessels as the sensor
can be raised out and lowered into the vessel.
This thermostat could alao be used to sound a
bell or other alarm when critical temp. is reached
in stack or heap subject to spontaneous com-
> buation or if liquid ia being hcated by gas or

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

HI-FI BARGAIN

FULL P1 12-INCH LOUDSPEAKER. This is undoubtedly
one of the finest loudspeakers that we have ever offered, pro-
duced by one of the country’s most famous makers. It has a
die-cast metal frame and is strongly recommended for Hi-Fi
load and Rhythm Guitar and public address.

Flux Density 11,000 gauss. Total Flux 44,000 Maxwells—
Power Handllng 16 watts R.M.S. Cone Moulded fibre. Freq.
response 30-10,000 c.p.s.—specify 3 or 15 ohms—Mains re.
sonance 60 c.p.s.—Chassig diam. 12in—12jin over mount-
ing lugs—Baffle hole 11in diam.—Mounting holes 4, holen
—14in diam. on pitch circle 11{in diam.—OQverall height
5jin. A £6 apeuker oftered for only £3.9.6 plus 7/6 p. & p.

Don't wiss this offer, 18in 80 watt £7.19.8, 18 in 100 wntt 424 10

| Each kit comprises seven itemns —Choke, 2 tube

—E—==—"—  REED SWITCHES

Gilass encased switches operated by externai
magnet—gold welded contacts. We can now offer

lin long - approximately {in dia-
meter. Will make and break up to } amp up to
300 volts. Price 2/8 each, 24/- dozen.

Standard. 2in long - %in diametér. This will
break currents of up to 1 amp, voltages up to
250 volts. Price 8/~ each, 18/- per dozen.

Flat. 2in long, just over 4 in thick, approximately
tin wide. The Standard type flattened out, so
that it can be fitted Into a snialler space or a larger
qu:mm) may be packed into a sguare solenoid.
Rating 1 amp, 200 volts. Price 8/« each, £8 per
dozen.

Small ceramic magnets to operate these reed
awitches 1/8 each, 12/- per dozen.

ROTISSERIE MOTOR

Very powerful 7
from stamlard A
plus 3/6 P.

N

r.p.m., operates
maina.  29/6,

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cubic feet per hour.
At the pull of a cord it ex-
tracta grease, grime and
cooking smells before they
dirty decorations. Suitable
for kitchens, bathroonis,
factories, changing rooms.
etc., it's so quiet it can
hardly be heard. Compact, 8iu

casing with 51in fau blades. Suit-

able wherever it is necesgary to move
air fast. Kit comprises motor, fan
blades, sheet steel casing, pull
switch, maine connector aml fixing brackets.

230 VOLT SOLENOID

iin  stroke. Size 2{in
.k? 2in 13in. 14/8, postage
) 2/9.

FLUORESCENT CONTROL KITS

ends, starter, starter holder and 2 tube clips,
with wiring instructions. Huitable for normal
fluorescent tubes or the new *‘Grolux™* tubes for
fish tanks and indoor plants. Chokeas are super-
silent, mostly resin filled. Kit A—15-20 w.
19/8. Kit B 30-40 w. 19/6. Kit C—80 w. 19/6,
Kit E- 65 w. 18/6. Kit MF1 is for 6in, 9in
and 12in miniature tubew, 18/8. Postage on Kits
A and B 4/6 for one or two kita then 4/6 for each
two kits ordered. Kits C, D and E 4/6 on firat
kit then 3/6 for each kit ordered. Kit MF1 3/6
on first kit then 3/6 on each two kits ordered.

DEAC RECHARGEABLE BATTERY

g 0001 A/hr type (2000DK Z). Hize 2in dia. »
ick approx. Tremendously powerful, will
deliver 4 amp for { hour. Regular price over £2
each., Mnip price 18/86 each. NEW AND
UNUSED.

MAINS TRANSFORMER SNIP
Making a power pack for
amplifier or other equip-
ment? Tbese transform-
ers have normal mains
primaries (230/240v.) and
isolated secondaries two
types (1) 12v. 500mA at
8/68; (2) 15v. 6500mA at
8/8.

THERMOSTATS

'l'ype “A" 15 amp. for contrull(ng roo heaters,

airing . Has spindle for
polnter knobs. Quickly adjustable from 30-80°F.
9/6 plus l/— polt Sultable box for wall mounting,

§/~. P.&P
Type ‘‘B" 15 :uup This is & 17in long rod type
niade by the famous Sunvic Co. Spindle adjuste
this from 50-850°F Internal screw
alters the setting so thls could be
adjuatable over 30° to 1000°F, Suitable
for controlling
furnace, oven
kiln immersion
heater or to Inake flame-stat or fire
alarm. 8/8 pius 2/6 post and insurance.
Type “D”, We call this the Ice-stat as it cuts in
and out at around freezing point, 2/3 amps. Has
many uses one of which would be to keep the loft
pipes from freezing, if 4 length of our blanket wire
(18 yds. 10/-) Is wound round the pipes. 7/6.
1

This is standard refrigerator thermo-
stat. Spindle adjustinents cover normal refrigera-
tor temperature. 7/6, plus 1/- post.

“P Glasa encased for controllmg the temp.
of liquld, particularly those in glass tanks, vats
or sinks, thermostat is held (half submerged) by
rubber sucker or wire clip—ideal for fish tanks—
developers and chemical baths of all types.
Adjustable over range 50° to 150°F. Price 18/-,
plus 2/~ post and insurance.

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

ELECTRONICS (CROYDON) LTD

Dept. PE, 266 London Road, Croydon CRO 2TH
Also 102/3 Tamworth Road, Croydon
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MoVl A EAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

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

Now you can learn basic Radio and Electronics 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.[.LE.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,
YOU'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Mutltimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee muy be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and it remains your own
property.

You LEARN-but it's as
fascinating as a hohby,

Among mauny 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.

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
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
A.M.LLE.R.E. and City and
Guilds standards.

Send now for free 164-page book,
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 full
details and a 164-page book
—'ENGINEERING OP-
PORTUNITIES'—Free and
without any obligation,

| To: BLET, Dept. 3718,

ALDERMASTON GOURT, ]

ALDERMASTON, BERKS. I

Practical Radio & Electronics Course, Please

POST
e name.. ...
coubow ¥ address.............

I I would like to know more about your
I send me full detailsand FREE 164-page book. I
\

A0 |

S E YOUR
o o) ¢ COMPLETE SUPPLIER

196 Regent Road, SALFORD 5, Lancashire
TELEPHONE 061-872 5187

(Member of the Harrop Industrial Group)

C.W.0, please I/~ p. & p. for orders of components under £|
Orders of Lektrokit: 2/- handling charge on orders under £
5/~ handling charge on orders under €5

RESISTORS: All brand new, Hi-Stab, low noise, 5% tol. carbon film.

W E|2 series 47 ohm to 10M, 2d, each or 15/~ per 100 of one value.

24 series 4-7 ohm to 10M, 2d. each or 13/~ per 100 of one value. W EI2
series 2:2 ohm to 39 ochm, 8d. each. IW E|2 series 10 ohm to 10M. (10%,
tol.), 3d. each. 3W_wirewound—0-S ohm to 12 ohm, 1/6 each. 5W—
wirewound—15 ohm to B-2kohm, |1/9 each. S.E.S. Pre-Pack gives you 5 off
each, 5% resistors from 47 chm to M either } or § watt. 65 different
values (E12)—ONLY £2 125, 6d. ***NOW-—}W carbon film 5%, El2 series
10 ohm to 100kohm, 2d. each.

PRE-SETS: Min, skeleton carbon track, low nise with good stability:
Values—Lin: Ik, 2:5k, 5k, etc., to 5M; Log: 5k, 10k, 25k, etc., to IMohm,
only 10d. each. Sub-Min skeleton Lin. track: Ik, 2:5k, 5k, etc., to 5M, only
9d. each. Slider pre-sets wirewound W rating Lin: 10 ochm to 5k, 2/3 each.
3W wirewound fully enclosed Lin. tracks. 10 ochm to 30k, 3/9.

POTENTIOMETERS: Min, enclosed, carbon track and wiper contact only
2/6; Values—Lin: Ik, 2-5k, Sk, etc,, to {OM; Log: Sk, 10k, 25k, etc., to
SMohm. Min. with double-pole switch, insulated spindles only 5/6, Values
—Lin: 25k, 50k, 100k; Log: 3k, 5k, 10k, 250k, 500k, IM, 2M. 3W wirewound
Lin. tracks 50 ochm to 100kohm, 7/4 each.

CAPACITORS: Na"vg genuine Mullard Electrolytics
in

b (Small)
6-4Y 64 2 50 100 200 320 640 1,000 1,600 2,500
1ov 4 16 32 64 125 200 400 640 1,000 1,600
16V 225 10 20 40 80 125 250 400 640 1,000
25V 16 64 125 24 50 80 160 250 400 640
40v 1 4 8 16 32 50 100 160 250 400
64V 064 25 5 10 20 32 64 100 160 250
Prices: /- 10d. each /3 1/6 1/ 2/6
(Large) (Multi ples)
25v 800 1,250 2,000 4,000 6,400 500V 8-8uF 6/6
40v 500 800 1,250 2,500 4,000 500V 16-16uF 7/6
64V 320 500 800 1,600 2,500 350V 32-32uF  ¥/3
Prices: 5/~ 6/6 8/~ 12/6 15/~ 350V 50-50uF 9/

(all values in Microfarads)
Mullard Miniature Metallised Polyester 250V. 0-0f, 0-015, 0-022, 0-033,
0-:047, 0-068uF, 6d. each. 0-1, 015, 0-22uF, 7d. each.
Muliard Polyester Film and Foil V. 0-001, 0-0015, 0-0022, 0-0033, 0-0047,
0-0068, etc., to 0-033uF, 6d. each. 0-047 to 0-1uF, Bd. each. 0-15uF, 10d.
0-22uF, 1/-, 0-33uF, 1)6. 0-47uF, 1/9.
Disc Ceramics ErieLSOO ,» 1,000, 4,700pF, 3d. each. Silver Micas 1%, tol.
500V, 2-2pF to 820pF, |/- each, Polystyrene 160V, 100—1,000pF, 5d. each.
*ts NOW-—Bead Tantalums s(pelariud) 35V, 0-47, 0-68, |uF, 246 each. 22,
3:3, 47, 6-BuF, 3/4 each. 20V 10uF, [5V 22uF, 10V 33uF, 6V 47uF, 3/9 each.
Low Voltage Disc Ceramics 20V—0-0), 0-022, 0-047uF, 10d. each. 0-1, 0-22,
1/3 each. Midget Tubular Ceramics—0-002, 0-003uF, 10d. each.

SEMICONDUCTORS: All New and Unused
Mullard; OAS, 4/6; OABI 3/4; OA2022/3; OC714/—; OC724/6; OC44 7/9;
QC45 6/-; BClOf. 109 3/9 each; BCI08 3/6; BFYS| 4/6; MPF 105 9/6.
Silicon Rectifiers—(0-5A) 400piv 2/9; 800piv 3/-; 1,500 piv 3/6; (l1-2A)
iv6/—; 800piv 7/-; 1,500piv7/6; (2:5A) 400piv 6/6; BOOpiv 7/6; 1,500piv
10/6, SI'IA and 2:5A types are stud mounted—Anode). ***NOW—
2N2924 3/6; 2N2926 (Brown or Red) 2/6, (Orange) 2/9, (Yellow) 3/~, (Green)
3/3; 2N3643 8/6; 2N3794, 2N4289 4/ each; IN4148 | /6

SWITCHES: 100 series—SPST 3/8; SPDT 3/11; DPST 4/6; DPDT 4/8. 400
series SPST 3/2; SPDT 3/6; SPDT (with centre position) 3/8. Series 500—
push-to-make or push-to-break 3/11 each (push buttons available in white*
red, black, green). Slide Switch 3/4; Wave Change switches 3/9 each.
Miniature *Maka-Switch™ also available—Shafts §/-; Wafers 5/4 each.

PLUGS AND SOCKETS: Min. Plugs (black or red) 6d. Min. Sockets to fit
7d. Banana Plugs (black or red) 9d. 4mm Sockets to fit (black, red, green)
9d. Co-AxPlugs 1/2, Co-Ax Sockets |1d. Sub-Mif Jack Plugs and Sockets
2/- each. Min. Jack Plugs and Sockets 3/— each. Recorder P ugs 3-way 2/7
S5-way 3/-. Recorder Sockets 3-way 1/2, 5-way 1/4.

WIRE: Min. Stranded (available in 10 colours) 3d, yd. Solid Core 3d. yd.
14/0:0076in. Stranded 4d. rd. Min, Majns Lead II; yd. Min, Microphone
cable 1/6 yd. Co-Ax cable £/3 yd.

LAMPS: Min. Wire Ended Neons 2/—; Panel Neon Indicator 6/4; Pilot
Light 412V bulb 8/-; Min. Flange Light 412V bulb 1 1/

SOLDERING IRONS: AN.TEX. CN240 I5W mains operated, small,
32/6. [E240 20W mains operated, specially shaped handle, 35/-. Spare bits
and elements available., Also stands for above irons, 11/6 each, ***NOW—
SOLDER % Muiticore—at Reduced Prices to Everyone! Size A—Approx.
20fe coil PO Alloy 22 s.w.g. in dispenser, Recommended retail price
3/-, OUR PRICE 2/9. Size Approx. 200ft reel 60/40 Alloy 22 s.w.g.
individually packed. Recommended retail price 15/—, OUR PRICE 12/6,
BIB Wire Strippers : strips insulation without nicking wire. Recommended
retail price 4/6, OUR PRICE 4/,

L!KTRQKIT: Chassis construction system—the professional look to a home
construction. Parts to bujld a chassis B x 43in.—2 chassis rajls 1/10 each.
2 side plates 4/4 each. Front panel (covered in crack-proof paint) 8/3.
Perforated cover 5/5. 2 plain covers 4/8 each. 4 rubber feet 9d. 7 boards
available each 43 x 4m.—-Thug 2 boards fit above chassis. Plain perforated
aluminium board 2/2. Aluminium board drilled for 6 valveholders B7G,

A, B9A, 2/6, Alumm»qm board drilled for 2 valveholders international
8clt“l' U)§4bezt§.. 26l1‘6 0"Ilm. E:r!oral::;l g'rid SRBP board, 2/9. Veroboards

-lin, and 0-2in. each, over aluminium board 6/~. (Cloverle

lead throughs 6d. each. Pins for SRBP board 4/6 100.) d { of

For full details of all our stocks send 3/6 for our bright explanatory {20 page
catalogue, or 6d. stamp for Data Sheets.




BlI-PRE-PAK

FULLY TESTED AND MARKED

PACKS OF YOUR OWN CHOICEUPTO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LIMITED

TRY OUR X PAKS FOR
UNEQUALLED VALUE

XA PAK
Germanium PNP type transistors, equivalents to
a large part of the OC range, i.c. 44, 45,71, 72,

81, etc.
PRICE £5 PER 1000
POST & PACKING 4/6 UK,

X8 PAK
Silicon TO-18 CAN type transistors NPN/PNP
mixed lots with equivalents to OC200-1, 2N706a,
BSY27/29, BSY95A.

PRICE £4.5.0 PER 500

PRICE £8 PER 1000

POST & PACKING 2/6 UK.

XC PAK

Silicon diodes miniature glass types, finished black
with polarity marked, equivalents to OA200,
OA202, BAY31-39 and DKI0, etc,

PRICE £4.10,0 PER 1000
POST & PACKING 2/6 UK.

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS. FREE PACKS SUSPENDED
WITH THESE ORDERS. ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

Huge Clearance of

UHF/VHF TUNER UNIT REJECTS

Stocks almost exhausted!

Place your orders now ! ! !

FANTASTIC TRANSISTOR VALUE

TU. 2. GONTAINING 2 AF186's & 2 AFI78's.
TU. 3. CONTAINING 2 AF186's & 2 AF178's.
PLUS WAVEBAND SLIDER SWITCH.

PRICE 10/- EACH UNIT.
PRICE 12/6 EACH UNIT.

P&P
2/6d.
EACH UNIT

All the Units have many other components, e.g., Capacitors, Resistors, Coils, and Tuning

Condensers, elc.

ALL TUNER UNITS ARE SUPPLIED WITH CONNECTION DATA.

NEW UNMARKED UNTESTED PAKS

Intergrated Circuits, Data
and Circuits of types,
supplied with orders

Dual Trans. Matched O/P
pairs NPN. Sil. in TO-5 can
OC45, OC8ID and

OC8I1 Trans. Mullard

glass type

e |2 10/

B8O 8
B82 Io
200 T nRE ST a0
884100 Sl Riaienog 10/-
s 150 piehoumm S 10)-
50 R KoiE e 10)-
100 g Nl o™ 10/-
50 S odaentt 10/-
2N706A, BSYS5A, etc.
10 TReneo = 10/
16 L essiuaiic Dodes 10
0 FeTnienSi 100

Photo Cells, Sun Batteries inc.
Book of Instructions
ADI61-ADI162 NPN/PNP
Trans. Comp. Ou(pu( Pair
"IN4007 Sil. Rec. Diodes
1000 P.L.V. | amp. Miniature
BBI Io Reed Switches, mixed types
Iarge_a_nd.simall
B89 5SPS Light Sensitive Cells.
Light Res. 400 0 Dark IMQ
891 NKTI63/164 PNP Germ. TO-5
equivalent to OC44, OC45
B92 Sil. Trans. AQé=
BSX10 2N2369 500 MHz,
360mW
B93 GETII3 Trans. equiv. to
ACYI17-21 PNP Germ.
NPN Sil. Planar Epitaxial
Trans. CS4 similar to
B5Y38 or BC108
2N3136 PNP Sil. Trans,
TO-18, HFE 100-300 I.C.
600mA. 200 MH}, r.
XB112 and XBI02 equiv. to
AC126. ACI56, OCB8I/2,
OC71/2, NKT271, etc.
200 Capacitors, Electrolytics
paper,silver mica, etc. Post and
packing, this Pak 2/6
250 Mxxed Resistors. Postand
Packing 2/-

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER VALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR PAK P.1 oNLY 10/-
2/- P. & P. on this Pak.

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.

FREE CATALOGUE AND LISTS

for: -

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

3/6

EACH

MULLARD DATA BOOK
Semiconductor and Valve
Data and Equivalents.
Postage 6d.

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BIFPRE-PAK LT 50 G e

871




GEATRONIX LIMITED

EDUCATIONAL ELECTRONIC EQUIPMENT

MANUFACTURERS OF

NORKIT

A new HOBBY for the automation age

% Simple building bricks to build your
own ELECTRONIC BRAINS.

* Easy to understand handbooks to
guide you.

% Learn about LOGIC, BINARY arith-
metic and BOOLEAN algebra.

* Modules are rapidly assembled and
dismantled to use again.

% Make machines that play games,
control model railways, etc. and
control automatic machines of any
description.

Telephone: SOUTHEND 62521

SEEEBER UL e

NORKIT SENIOR £17.12.0
- . 3 Handbooks supplied for each kit
oy 5 or available separately 6/- each

LOGIC DEMONSTRATION UNIT TYPE LDU.1

A new teaching aid for rapidly setting up
and demonstrating logic circuits. Stackable
patching leads are used to interconnect logic
symbols on a mimic diagram. The symbols
are connected to appropriate components
inside the unit. Switches and pushbuttons
are provided to simulate input conditions
and outputs are indicated by lamps and an
audible alarm.

£68.0.0

GEATRONIX LTD., 28 REDSTOCK RD., SOUTHEND-ON-SEA, ESSEX

LINEAR
INTEGRATED
CIRCUITS FOR

ALL YOUR
REQUIREMENTS

PA230 21/~ CA30Il  20/-
PA234 23/- CA3020 32/
PA237 34/- CA3028A 20/-
PA246 87/~ CA302088 137/6
CA3000 54/9 CA3029 58/2
CA3001  79/6 CA3035 30/~

Technical data sheets for the above I/- each,
purchased separately at 1/6 each post free.

Kinver for Integrated cII‘BIIItS

Plessey Type SL 403A 3 Wartt Audio Amplifier 49/6

Skeleton Pots (Lin.) 100,220,470, 1K,2-2K, etc. to 4 7M. 1/~
Heat Sinks finned for one TO-3, 5/3 for two TO-3, lO/— for TO—66
6/9; economy unit for one TO-3, 1/6 silicone grease 6/— per tube.

CUT COSTS WITH
SPRAGUE

36D SERIES
CAPACITORS

e

TAA23| 56/8
TAA263 15/9
TAA293 21/8
TAA310 32/-
TAA320 13/8
2N5306 1"/
Data sheets may be

High ripple current rating
Sfor power supply use:

High surge current
capacity for discharge use.

to fully conform to the manufacturersgubllshed specifications,
DISCOUNTS: Order value of £5—10%; Order value over £10—|5%,.
Cash with order please, Post and packing 1/6 per order.

ELECTRONICS LTD

STONE LANE " KINVER
STOURBRIDGE WORCS
Telephone: KINVER 2099

872

\'A/

5 Loverock Road -

Vaeroboards 0-15 matrix, 2¢in x 3%in, 3/3; 24in x 5in, 3/1, : 3tin x Sin, . .
8/6: 3%in x 33in, 3/11; Cutter 7/3; pins (per 36) 3/6; pin insertion tool Price Price
9/6; 0-1 matric, 32in x 5in, 5/3.
Matrix Board 0- IS matrix, |7in long; 2lin wide 9/1; 3%in wide 11/10; ¥ ‘_49 ou
5-n vI‘;Ide ;1“ {Vol C. is) /. h:Lin.5, 10,25, 50, 100, 250, 5 p

Carbon Pots (Volume tr ess switc n. R ~

SO0K, 3/, 1M Log. (00, 250, SOK. i, 2M, 3/ r 1,000 BF 100V ()9/- 6()/-

e . 'b'vtth s(v;_.lt:hsLln 2? LSO IOOKhLOIf 3, Igo:(o ZSO ;O?g zlsoﬂ;ooﬁ'é—

anged Pots (For Scereo) Less switch' Lin. og. . N

1,2M, 10/11.  with switch; Log. 500K, | M, 14/3. 7’80() uF 100V Sb/bd 54//_
KINVER Value £1 ordmultizlesl of £1.  The Ldeal gift for the F‘ .
amateur radio and electronics enthusiast.
TOKENS FREE catalogue, value 2/- wuth every gift token 14‘700() u 75\/ 37/6d 35/'
purchased.

PROFESSIONAL COMPONENTS AT REALISTIC PRICES! 42,000 LE 3()\/ 52, 6d 50/-
‘Sr;nd NOIW for our EC:’HPO"NE""‘ITS CATALOG'EJE at‘only 2/—hpost free. !

is catalogue is packed with information on a host of up-to-the-minute N -
component,u by leading Imakufacturers Included are International 3(),000 IJF '3()\/ 44_/3(:{ 42/_
sRectN;‘er Products, Resistors, Capacitors, Veroboard, Plugs and Sockets, >

witches, etc.

Please note that all goods supplied by us are brand new and guaranteed 24—9000 UF 30\/ '34_/- 32/6d

Microfarads come cheaper from WEL

= r|_| Components Ltd

Reading - Berks -

Tel: Reading 580616-9 -
Ministry of Technology approved distributor.

Telex 84529
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PRICES FOR
QUANTITIES IN
EXCESS OF 100

PIECES ON

APPLICATION

AFi81 12/-
AF|86 1

Y100
BYi25

BYY2(
BYY2)

IN3B19 " §/-
25+679 100-+5/9

MOTOROLA
Unijunction

2N48T1
25+5/9 1004 4/9

IN3055 "bowex 15/-
2513~ 10011

56CAY callium Arsenide

Infra-Red emmitter
29’6 each. (Incl, data)

BC107/8/9
Planars

TAA263

29

MULLARD
LINEAR

1176
SCA1D BE Triac

400piv bamp 37,6

BYXI0
BYX36/150 1/
BYX36/300 2/10
BYX36/600 3/

M| NK
3 | NK

MATI2I

FIRST GRADE +

4
si-
36
3-

=58

pLY
16/)

uNoo——esm—“—

14~ 12/6 19
Five Page Data and Cir-
cuits article 2/6
Larger quantity prices
(100+ and 1,000+)} on
application,

BF180 muLLARD UHF

AMPLIFIER 6/-
25+411 100 : 4/3

IN2614 RCA

tow noise auoto 479
25+4- 100+3-

CRS3/4DAF STC/ITT
Thyristor 1278

400piv 3Amp
25+11/- 100 1 10/3

2926 Low cost
NPN PLANAR  27-
25+1/8 100+ 176

ELECTRONIC
COMPONENT

gZZZZZZZZZZDDﬂDOD
]

Z22222227222222ZZ2Z2222Z22222222
1

INTHIA

When encuiriag for
types not I} please
enclose 8
STAMPED
ADDRESSED
ENVELOPE

SERVICE

Z27222Z22Z27Z22Z222222222222222

276
196

SILICON RECTIFIERS

PV 200mA 750mA 2 Amp
50 B 6d I/ 2/3

100 . 9d 1/6 2/3
200 . /3 2/- 2/9
400 . 2/6

3/

3/9

6/~

10 Amp

10A
7/6 / 7/6
10/-
8/6 12/6

15/
20/-

NEW SPECIAL ITEMS!!

40602 — Dual Gate MOS-FET 9/- each
L14B— Photo-Darlington Amplifier 266
M6A100—Gallium Arsenide Infra Red Light
Source 3

Infra Red Detector Diode

Silicon Controlled Switch

Monolithic 1C with MOS-FET input
followed by Bi-Polar Iransistor 13/6
Datasheets 1/-on request—free with above items

31F2—
3NB4—
TAA320—

s LT,

COMPONENTS

RESISTORS | or 4 WaceSs, LOW NOISE CARBON

FILM. 10,12,15, 18,22, 27, 35, 39, 47, 56, €8, 82 ohms and
decades { X 10, x 100, x 1,000, x 10,000) | Meg etc. to 8.2
Megohms (|o< tolerance). PRICES: 1-25 4d, 2699 3d,
100+2d (your selection | and jor { Wact mixed).
SKELETON PRESET POTS, 20° Tol Linear. Low
noise. Available in sub-miniature or scandard size, horizon-
cat or vertical. 100, 250, 500. 1k, 2.5k, 5k, 10k, 25k, 50k,
100k, 250k, 500k, | Meg, 2.5 Meg, 5 Meg. NEW PRICE:
1/~ each or any selection of 12 pieces 10/~
ELECTROLYTIC CAPACITORS (Mullard). -i0°
to ¥50% ol Subminiatare (all values in uf),
4V N 64 25 250

50 18 200
32 64 125
20 80
125 50
8 32
2.5 5 20
e i3 " 7
MIN. POLYESTER CAPACITORS, Printed circuit
type 250 Vdc working. 0.01, 0.015, oou 7d each; 0.033,
0.047, 8d cach; 0.068, 0.10, 9d each.
YEROBOARD 0.15” Matrix FLUX COATED
2} x 3% 43 24 x 5, 3% x 317, 3/IN. 31 x 57, 8/6.
3} x 187 18/-, BARGAIN PACK of 36 square inches all
£00d size pieces only 10/~ pack.
VEROBOARD 0.1° Matrix, 31 x 24", /9.
VEROPINS for 0.15°, 36 pieces 3/-.
VER CUTTER 9/- (including free sample pieces).

Single “DeC" with
s Decs accessories and pro-
jece manual .. 29/6
kit contains  two
' companent eray acces-
sories, instruction
pa:ked in ateractive

“4-DeC" kit conrains four "DzCs" accessories, manual

etc. 716

BOOKS FROM STOCK

General Etectric Transistor Manual, 660 pages of data

and circuits 29/6

RCA  Transistor Manual, 554 pages includes SCR

circuics . oa 8/~

Designers’ Guide to British Transistors. Excellent daza

book lists over I, Jcommon types plus Cemputer-

selected substitution ¢ 25/
(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. Suicable for 2 X OC3S. etc.

commercial equipment. Type 10D

ALUMINIUM CHASSIS

6 x 4 X 2| with reinforced corners 6/9 each (P & P |/6).

Ally panel to fit 1/6. Paxolin panel to fit 2/~. Many other

sizes in stock up to 12 x 8 X 24" (see caralogue).

ZENER DIODES, 400mW 10", Tolerance. Complete

range prefarred values 3 volt to 30 volt, each 36

SOLAR CELLS

B2M 0.2-0.4 volts @ 2mA Selenium type '

B3M 0.2-0.4 voles @ 11-2imA Szlzmum :ypz

S$1M 0.3-0.4 volts @ 10-16mA Silicol

54M 0.3-0.4 voles @ 25-40mA Sulncon

As used in
. 6/

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote conuol systems
~ out cables

or zle:xrom:
links. Type 1404
trans-ducers  can
transmit and
receive.
FREE: With each
pair our complete
transmitter  and
receiver  circuit.

£5.18.0 Pair
(Sold only in pairs)

Prices quoted are current at time
of going to press and may be
subject to variation.
Semiconductors  offered  bear
Manufacturers’ original markings
and are subject to our full replace-
ment guarantee if not to pub-
lished specifications.
WE DO NOT offer “'Re-marked'”
Semiconductors,
Qur 1969/70 Catalogue is avail-
able FREE on requesc.
Please enclose astamped addressed
envelope with any queries,
Quantity Prices on application.
Retall: Cash with order, please.
Tradz Please furnish usual refer-
es if Credic facilities required.
Post & Packing |/ per e (FIRST CLASS),

MAIL CRDER DEPT. & RETAIL SHOP:—

LST, 7 Coptfold Road, Brentwood, Essex
Telephone: 226470/1 (Sales Oepartment)

EXPORT ENQUIRIES PARTICULARLY WELCOME
GIRO No. 388-3159
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INSTRUMENTATION by NOMBREX

TRANSISTORISED — MODERN STYLING — NEW FEATURES

Standard Model 29-S
with Xtal Calibrator 29-X

®* Wide frequency coverage
® 150 kHz—220 MHz fundamentals
® Total scale length 40cm
® Vernier calibration control
® Adjustable modulation depth
® Variable modulation frequency

—

MODEL 32 MK 1I

MODEL 30

® Four ranges: 10 Hz—100 kHz
® Sine or square wave
® Dual calibrated attenuator
® Stabilised output level
LIST £19-10-0

® Six ranges: 1Q2—100mQ
1pF—100xF
® Power factor measurement
® Luminescent balance indicator
LIST £10-10-0

All instruments use External supply socket

standard 9 volt battery ~  MODEL 29-X on all models
LIST £27-10-0 o
Trade and Export Enquiries Invited I U.K. Post and Packing 6/6 each I 6d stamp for full Technical Leaflets

NOMBREX (1969) LTD ¢ Exmouth * Devon - England Tel: 3515

SEND S.A.E. WENTWORTH RADIO 01-449 3087 ORGAN BUILDERS |
FOR NEW STOCK 104 SALISBURY ROAD . - :
LIST HIGH BARNET SEPGREG Use our bistable dividers for your
tone sources and cut your costs by

ACY17 7/7 1 MATI00 7/9 NKT2(3 6/ NKT274 /- more than half.
M se | s 76 | NkTals i | NKDR e A small printed board with f

- £ sma printe oar wit our

i K b oa d

:8;%? ;ﬁ %ﬁigi” :;f ﬁﬁ%g :g;e NEESZ :;;: complete transistor dn_vuders will cost
ACY22 5/ NKT674F 6/~ you only 18/6 including postage so
e pe N g3 | [ vhparmore
AF139 7/6 SPECIAL OFFERS NKT773 4/9 Removed (rom working equipment,
',}22,503 z;: NK274 3/6 OCI70 2/- “E:ﬁg;” :;: each circuit is meticulously inspected
:g:gg 3/9 OC45 17 OCI71 2/9 NKT{0419 5/ and tested before dispatch.
OC44 1;; :EI:?;?; ':ﬁ' Just send a S.A.E, for free details to:
870 ve | 2Ns30 AE i 43 | careon Roger All
0cT 23 | 2Nt 1o | NeT2e2 :g RESISTORS  3Watt |;ﬁ'r" en
oc72 2/6 | 2Ni132 12/9 VALVE 1d each 1liways
OC74 39 | 2N3351 6/ NKT271 4/- HOLDERS 6d and 9d Great Totham, Essex
OcC7s 3/9 | 2N3391A 6/9 NKT272 4/ ; each

OMICRON ELECTRONICS
YUKA‘ So pROFfs's,o”A‘ r” '-".z'sg?'"f P_roduc;y L PRI r d. N.B. The {in Cir-Kit can easily be cut
S[l"s‘“m yy(ﬂ” AERO.S'O{ WA)’— i?\lrha.llf(;ithlds:*ilosr;gr; ‘xsc;n('orvrsi!?ein;;(ﬂ;izs“wnay 730*\-_! hazvleJ double the aymoun‘:.
6 t these allrd{y/}y pry ”4””£R n:‘.rstif-aKritsPacl:?.:g::::(:ar‘ili\é;:in. ‘i’i:igisr’:le(eii cs:(::r:"':“lgllt‘ 12in Iamin.a:e
ﬁOW/ OR BLACK Wk/”k‘g :‘AOdI“ZI:I‘Sbﬁw(plairf‘i;r"r‘:&ddulie.‘s‘,lob‘si‘lx and tested £5.9,6. PS 45 Power Supply
4

o o Alt other Peak Sound Products available. Baker Group 25 Speakers, {2in
(C'RACK/ij ﬁn/s/tes 25 watt 15 ohm, £5,19.9. R.C.A. Integraced Circuits: CA3020 500mW amp,
26/-, CA3018 Trans Array, 22/-, CA3014 FM'IF amp/Discrim. 25/-, CA 3012FM
Yukan Aerosol spraykit containg 16 015 fine quality, durable easy instant | Ocher Yukan Aw IF amp, 20/-.
spray. Nostove baking required Hammers available in grey. blue, gold Drying Aerasols International Rectifier Semiconductor Centre. Unijunction Transistors
bronze  Modern Eggshell Black Wrinkle (Crackle) all ac 1511 at oue | féozs ot #il 2N2160,013/6
counter or 16/11. carriage paid. per push-button self-spray can  Akso oL :"" Professional quali Tudor T ¢ icl .
Durable.hel}t and water resistant Black Mact finish (12 ozs selfspray | ‘geiode rofessiona gpality Tudor Tape ac fantastic low prices. e
cans only) 131l carriage pard z & . . dh ds
$ECIAL OFFER 1 can plus optional transferable snap-on triggec handle | meniros coey bive. Sin  600ft 9/6 900ft 13/ 1,2000c  16/3
(value 5/-) for I8/ carriage pard Choice of 13 self-spray plain cotours Bronze ond Gold 53in — 1,200ft  15/9 1,800t 20/-
and primer (Motor car quality) also available . 7in — 1,8001c  16/9 2,400t 25/~

Please enclose cheque or crossed P.O. for total amount direct to

oerT:.K/S  YUKAN, 3072, EDGWARE ROAD, LONDON, W.2.

We supply many Government Departments. Municipal Auhorities. Insututes |’

and Leading tndustrial Organisations —We can supply you too
Open ali day Saturday. Closed Thursday afternoons

Send S.A.E. for stock list. Send 5/6 for our 80-page 1969 Hi-Fi Catalo‘gue‘
C.W.O. Please. Add 1/6 P, & P.

OMICRON ELECTRONICS
172 Baslow Road, Totley, Sheffield S17 4DR
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DUXFORD ELECTRONICS

ELECTROLYTIC CAPACITORS (Mullard). —10% to + 50%.

Working Voltage (V)—Capacitance (uF) Price Pack Prices
4V 64V 10V 16V 25V 40V 64V each 10o0ff 250ff 100 off
8 6-4 4 25 1-6 1 064 1/4  12/4  26/6 89/6
32 25 16 10 64 4 25 /2 10/6  23/- 80/3
684 50 32 20 125 8 5 1/2  10/4 22/6 7719
125 100 64 40 26 16 10 1/- 8/ 18/9 83/8
2560 200 126 80 50 32 20 17 9/6 20/8 70/9
400 320 200 125 80 50 32 1/2  10/4 22/ 7719
800 840 400 260 160 100 64 1/6 13/4 29/6 102/9
1,25¢ 1,000 640 400 250 160 100 2/- 18/10 37/9 134/4
2,000 1,600 1,000 640 400 260 160 2/6 22/ 44/3 165/6
3,200 2,500 1,600 1,000 640 400 250 3/- 26/9 59/ 204/3
800 500 820 5/8 46/6 101/- 343/9
1,250 800 500 8/8 57/6 125/4 427/~
2,000 1,250 800 8/- 71/4 187/- 541/8
4,000 2,500 1,600 12/8 91/6 194/9 843/9
6,400 4,000 2,500 15/~ 1388/4 281/8 1,000/-
POLYESTER CAPACITORS (Muliard)
Tubular, 10%, 160V:
Prices per Capacltance value (uF)
each 10 oft 25 off 100 off
0-01, 0-015, 0-022 7d 5/1 10/11 36/5
0-033, 0-047 ki) 5/8 11/10 37/6
0-068 8d 6/6 13/8 43/9
01 Bd 6/8 14/3 47/7
015 112 7/8 16/6 57/3
0-22 1/- 8/2 17/9 61/5
0-33 1/8 10/11 23/3 77/1
0-47 1/8 13/2 28/1 83/9
0-68 2/3 19/8 42/3 140/7
10 2/8 23/4 48/9 185/7
Tubular, 10%, 400V :
Prices per Capacitance value (uF)
each 10 off 25 off 100 off
0-001, 0-0015, 0-0022 8d 4/6 8/9 33/4
0-0033, 0-0047 [ 4/6 8/1 33/6
0-0068, 0-01 7d 5/1 10/11 36/5
0-015 7 5/2 11/10 37/8
0-022 7d 5/8 19/- 37/9
0-033 5/8 12/7 42/7
0-047 8d 6/7 14/5 49/~
0-068 114 7/8 1¢/7 51/-
01 114 8/- 17/2 57/4
015 1/2 10/3 22/ 74/-
0-22 1/8 14/3 28/5 95/10
0-33 2/8 19/7 42/3 140/7
0-47 2/8 23/4 48/9 185/7
Modular, metallised, P.C. mounting, 250V :
Prices per Capacitance value (u¥)
each 10 oft 25 oft 100 oft
0-01, 0-015 n 5/2 11/3 38/7
0-022 k() 5/4 11/9 41/8
0-033, 0-047 8d 5/11 1%/10 43/9
0-068 8d 8/7 14/1 4771
0-1 8d 6/9 14/9 51/-
016 114 8/2 18/- 82/¢
0-22 1/- 8/9 18/11 83/8
0-33 s 12/8 27/- 81/8
0-47 1/8 14/8 31/9 107/10
0-68 2/3 19/10 43/2 14¢/9
1-¢ 2/9 238/8 49/8 160/4
CAPACITORS

Hubminiature Polyester film, Modular for P.(". mounting. Harl epoxy resin encapsulation.
Radical leads.

4-109% tolerance. 100V working.

Prices—per Capacitance value (uF)

0-001, 0002, 0-005, each 10011 25 oft 100 oft
001, 0-02 4/3 8/4 30/-

-06 8d 6/ 12/68 41/8

01 lod 71 15/6 51/~

o2 1/2 10/- 20/10 68/6
Polystyrene film, Tubnlar, Axial leade. Unencapsulated. 4-5% or k1pf tolerance.

160V working.
Prices—per Capacitance value (uukF)

10, 12, 15, 18, 22, 27, 33, each 10 oft 25 off 100 oft

39, 47, 56, 68, 82, 100, 120,

180, 220, 270, 330, 390 .. go 8/7 kit 24/-

470, 560, 680, 820, 1,000,

1,500 ag Ao a0 ao 4/- 8/8 26/8

2,200, 3,300, 4,700, 5,600 .oon 5/~ 10/10 338/4

6,800, 8,200, 10,000, 15,000 .. 8d 8/- 13/- 40/-
,00 oa aa ao .. 8 6/9 18/- 45/4

POTENTIOMETERS (Carbon)

Miniature, fully enclosed, rear tags, carbon brush wiper, Long Life, low noise. Body dia,
}in. Spindle, }in x }in. }W at 70°C. 4-20% below }M, 4-30% over }M. Lin. 100 Ohms
to 10 Megohmas. Log. 5 Kohms to 5 Megohms.

Prices—per ohmlc value each 10 oft 25 off 100 oft
2/- 18/4 41/8 150/-

GANGED STEREO POTENTIOMETERS (Carbon)

W at 70°C. Long Spindle.

Logarithmic and Linear: 5k + 5k to 1M + 1M.

Prices—per ohinle value each 10 off 25 off 100 oft
8/- 70/- 162/6 575/~

SKELETON PRE-SET POTENTIOMETERS (Carbon)

High quality pre-sets sultable for printed circult boards of 0-1in P.C.M. 160 ohms to &

Megohma (Linear only). Miniature: 0-3W at 70°C. &+ 20% below {M, +30% above IM.

Horizontal (0-7in + 0-4in P.C.M.) or Vertlcal (0-4in > 0-2in P.C.M.). Subminiature:

01W at 70°C. +209% below 2-5M, isl?% above.
eac]

Prices—per ohmic value 10 oft 25 oft 100 oft
Minlatare (0-3W) 1/~ 8/9 18/9 66/8
Subminiature (0-1W) 104 7 14/7 46/8

RESISTORS
High stability, carbon filin, low nolse. Capless construction, miolecular termination
bonding.
Dimenslons (tnm): Bolly: [|W; 8 » 28
JW; 10 - 43
Leads: 35

10% ranges; 10 Ohms to 10 Megohms (E12 Renard Series).

5% ranges; 47 Ohms to 1 Megohms (E24 Renart Serfes).
Prices—per Ohmic value.

each 10 off _'L; ;ﬁ llig/:ﬂ
109 24 1/6 i
:w 5"/2 2id 1/9 38 11/8
w 109 2id 19 3/8 117
w 5° 3d 2/- 4/- 12/10
SEMICONDUCTORS
Prices
Type 1 oft 10 oft 25 oft 100 oft
Aé‘{ﬂ? 3/8 26/8 63/- 232/9
ACI27 2/8 18/9 45/- 166/3
AC128 2/8 18/9 45/- 166/3
AD140 8/- 60/- 144/ 583/4
AD148 9/~ 67/8 162/~ 800/-
AF115 2/8 18/9 45/- 166/3
AF116 2/8 18/¢ 45/~ 166/3
AF117 2/8 18/9 45/ 1686/3
BC107 3/6 26/8 83/~ 232/9
BC108 8/~ /6 b54p- 189/8
BC109 3/6 26/3 83/ 232/9
BY234 2/9 24/3 52/4 177/-
BY235 8/~ 28/8 56/3 187/6
BY236 3/8 28/8 81/9 208/4
BY237 3/ 30/8 85/6 218/9
BY238 3/9 34/4 71/8 227/8
BYZ10 8- 45/ 108/- 399/
BYZ11 5/4 40/- 96/~ 354/8
BYZI12 4/8 35/~ 84/~ 810/4
BYZ13 4/- 30/- 72/~ £266/-
0AS 8/~ 15/~ 36/- 133/4
0A81 /- 18/~ 36/- 133/4
0A202 2/- 18/- 36/- 133/4
0c23 7/4 58/8 182/~ 497/8
0C25 8- 45/- 108/- 399/
0C28 9/- 87/8 162/~ 598/8
0C35 8/- 45/ 108/- 389/
0C44 3/- 22/8 54/- 199/8
0C45 2/6 18/9 45/~ 166/8
0C71 2/- 18/ 36/- 133/4
0C72 2/8 18/9 45/ 166/3
0C75 2/4 17/6 42/- 155/4
0Cst /- 15/- 36/~ 133/4
0C81D 2/4 17/6 42/- 155/4
0C82D 2/4 17/8 42/- 155/4
0C139 3/4 25/ 60/- 221/8
0C170 2/6 18/9 45/- 166/3
0C171 2/8 18/9 45/- 186/3
2N2926 2/8 20/- 48/- 17774
(Green)
Thyristors (54)— Stud mounting.
Prices
P.I.V. 1 off 10 oft 25 off 100 oft
100 8/- 60/- 144/- 532/
200 10/- 78/~ 160/- 665/
400 15/~ 112/8 270/~ 997/
VEROBOARD & ACCESSORIES
Prices
0-15in Matrix 1 oft 10 off 25 oft
2}in ¢ 3iin 3/8 80/- 87/9
2{in < 5in 3/11 35/10 80/9
8tin - 3tin 8/11 35/10 80/9
8iln ¢ bin 5/6 50/- 114/7
0-1in Matrix ,
24in ¢ 3tin A= 37/8 86, -
2%111 Bin 4/6 42/6 98/3
3%in . 3in 4/8 43/4 00/-
3in ¢ fin 5/6 48/4 111/5
S8pot Face Cutter 78 -
Pin fitting tool 9/6 =
2/- (per 25 off)

Terminal pine
il p 8/9 (per 100 off

SEND S.A.E. FOR 1969 CATALOGUE

DUXFORD ELECTRONICS (PE)
97/97 A MILL ROAD, CAMBRIDGE
Telephone: CAMBRIDGE (0223) 63687
(Visit us—at our new Mail Order, Wholesale and Retail Premises)

MINIMUM ORDER VALUE 5/-
C.W.O. Post and Packing 1/6
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Practical Electronics Classified Advertisements

FOR SALE

26,000 IN VOUCHERS GIVEN AWAY. See free
Cat. for details. Tools, Materials, Mechanical,
Electrical, thousands of interesting items.
WHISTOX, Dept. PVE, New Mills, Stockport

SK12 4HL.
MADE 1§ §

MORS EASY = =

FACT NOT FICTION. If you start RIGHT
you wlil be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using eclentifically prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without translating. You can’t help it, it's as 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 booklet to:

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

MINIATURE DYNAMIC MICROPHONES.
High impedance, size § x § x -4in. Also
work as mini speakers, suit transistor circuits,
7/8 each, 3 for 20/-. Tested, guaranteed.
Ardente 10kQ) edgewise volume controls,
3/6 each, 3 for 10/-. DREW, 77 The (rescent,
Southwick, Sussex.

MAESTROVOX “ORCHESTRAIN" electronic
tone generator with contacts for fitting under
piano Kkeyboard, converting piano to combi-
nation instruments. Fourteen tone, vibrato
and other controls. Freestanding speaker and
control cabinet with combined on—off and swell
pedal. Perfect, diagram and fitting instruc-
tions, £30. Box No. 23.

ELECTRICAL

—l AO vout

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 vole perforf
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lightinx 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 unobtain-
able elsewhere. Brand New and Fully Tested.
Only £4.19.6 + 10/6 postage. C.0.D. with
pleasure, refund guarantee. Please send S.A.E,
for illustrated details.

Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade

BLACKPOOL, Lancashire

RATES : 1/3 per word (minimum 12
words). Box No. 1/6 extra.
Advertisements must be prepaid and
addressed to Advertisement Manager,
“Practicail Electronics”

IPC MAGAZINES LTD.,
Fleetway House, Farringdon Street,
London, E.C.4

MISCELLANEOUS  (continued)

MORE ROBOTS

Synthetic Animals with “BRAINS™ of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
““LEARNS", an Electro Chemical device
capable of ‘REPRODUCING” itself!
Other projects SURE TO INTRIGUE YOU
are an audio transmitter/receiver which
has quite an amazing range and requires
NO LICENCE; also TEN new projects.
one of which is an electronic dice machine.
HOSTS OF EASY-TO-CONSTRUCT pro--
jects, for anyone with a basic knowledge
of Electronics. DON'T WAIT.

SEND 3/- for your list—NOW!

To: ‘BOFFIN PROJECTS’
incorporating
BIONIC DESIGNS, 4 CUNLIFFE RD.
STONELEIGH, EWELL, SURREY

Designed by GERRY BROWN and
JOHN SALMON and presented

on T.V.

PROFESSIONALLY MADE CONTROL PANELS
from 4d. sq. in. 16/18 gauge aluminium, cut,
drilled, spray painted and legend. Send full
size drawing for quotation. C. 8. CONDUIT, 7
Millbrook, Salisbury, Wilts.

HI-F) loudspeaker systems for the home
constructor, cabinet kits, the new range of
Peerless speakers, speaker kit systems and
cross-over networks. BAF wadding, speaker
fabric (samples on request) and all other
necessary components. Send 5d in stamps to:
AUDIOSCAN, Dept. PF, 4 Princes Square,
Harrogate, Yorks.

ONE OFF PRINTED CIRCUIT BOARDS.
Cheaply made to customers’ requirements.
Send s.a.e. for details: D. R. MANN, 12
Randolph St., Nottm.

MISCELLANEOUS

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ins, 8 Watt tube ample light for caravan,
tent, etc. Fully transistorised, low battery drain

Unbeatable at £2_ ' 9_6
orin kitform 50/-

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
3Q2 output, new and boxed 65 _ POST
PAID

Callers welcome

S.A.E. for lists

post paid.

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

P.E. All copies, Blueprints, £10, or W.H Y.
27 Harold Road, Hawley, Kent.
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Send |/- for
STATE OF THE ARTISTS LIST OF
Comps and full data, applications on latest dc/
uhf low noise N/FET. 2N5245, 10/- ea. also,
Sprague ‘UNICIRCUIT' ULN2IHIA, d.i.l. for
FM/SSB det, 60db wdebnd amp/lim, etc.

£1.10.6 ea. Q. 6d. p.p. per order to:
T. ADVISER
2 Crown Acre, Brockenhurst, Hants

CLEARING LABORATORY, scopes, V.T.V . M's,
V.0.M’s, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

R206 MK. 111 RX, PLUS ADAPTOR (50 kc/s—
30 Mc/s) plus Panadaptor, plus R206 Mk. I
(needs attn.), plus 2 P. Packs, £30 the lot.
B2 RX/TX, plus spare RX (needs attn.), £12.
Valves galore, 1/- each. Varions Ham Radio
Books for sale. Phone 01-902 3991 after
7.0 p.m.

FANTASTIC OFFER!

MISCELLANEOUS (continued)

COMPUTER IN YOUR POCKET. Home,
college, workshop. 5in pocket slide rules,
17/6, 10in desk/bench slide rules, 25/-. Full
instructions. DEPT. PE, 19 Paynesfield
Avenue, 8, W.14,

LIGHT GUIDES
0-031” AND 0-063" DIA. TOTAL GLASS FIBRE
OPTIC LIGHT GUIDES WITHIN A PVC SLEEVE
T 110 T 15 |25 ] 50 |
1976 | 34/6 | 47/6 | 72/3 | 132/3 |0-03F dia.
3.2 | £5.16| £8.2 | £12.8.6| £23 |0:06%" dia.
STRICTLY C.W.O.

FIBRE LIGHT, Dept. P.E.C,
31 STOKEROAD, GUILDFORD, SURREY]

PSYCHEDELIC LIGHTING UNIT. A brand
new design that adds a new dimension to music.
Ideal for use by pop groups and disco’s. Used
in conjunction with arecord player it can turn a
house party into a psychedelic freek out! It
modulates up to 1:5kW of light and there are
controls for colour, sensitivity and dim level,
Money back if not “turned on”. They come
complete with instructions either as a kit or
ready built and tested. Kit form, 12 gns.
Built, 14 gns. Send now to SOUND ELEC-
TRONICS, 30 Second Avenue, Newcastle upon
Tyne, NE6 5X8.

MUSICAL MIRACLES. Send 5.A.E. for detalls
of Rhythm Modules, Versatile Bass-pedal unit,
self-contained with unique effects, kits for
waa-waa pedals. Also new 50uA meters 25/-
post paid. HURRY! D.E.W. LTD. 254 Ring-
wond Road, Ferndown, Dorset.

UFO DETECTOR CIRCUITS, data. 10s. (refund-
able). Paraphysical Laboratory (UFO
Observatory), Downton, Wilts.

BUILD IT in a DEWBOX quality cabinet
2in x 2kin x any length. DEW LTD,,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

ETCHED PRINTED CIRCUIT BOARD KITS.
Full instructions. 19/6, c.w.o. CIR-
CUITETCH, 12 Cambridge Rd., St. Albans,
Herts.

(tenuine 8in Hi-Fi
speakers in beautifully finished modern
cabinets 12in x 10in x 8in. Only 5 gns. each.
P. & P. free. 3 or 15 ohm supplied. Postal
Orders to: 256 Marlborough Road, Swindon,
Wilts.

S8ERVICE SHEETS

LARGE SUPPLIER
OF

SERVICE SHEETS
T.V., RADIO, TRANSISTORS, TAPES, CAR RADIOS
Only 5/- each, plus LARGE S.A.E.

{Uncrossed P.O.’s please, returned -
if service sheets not available,)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST

C. CARANNA
7) BEAUFORT PARK, LONDON, N.W. | |
MAIL ORDER ONLY

RADIO TELEVISION, over 8,000 Models,
JOHN GILBERT TELEVISIdN, 1b Shep-
herds Bush Rd., London, W.6, SHE 8441.



SERVICE SHEETS (continued)

EDUCATIONAL (continued)

SERVICE SHEETS (1925 69) for televisions,
radios, transistors, tape recorders, record
players, etc., by return post, with free fault-
finding guide. Prices from 1/-. Over 8,000
models available. Please send S.A.E. with all
ordersfenquiries. HAMILTON RADIO, 54
Tondon Road, Bexhill, Sussex.

SERVICE SHEETS, Radio, TV, 5,000 models.
List 1/6. S.A.E. enquiries. TELRAY, 11
Maudland Bank, Preston.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes
1155 set Circuit and Notes

H.R.O. Technical Instructions .. 5/6 6d
38 set Technical Instructions.... 5/6 6d
46 set Working Instructions. ... §/6 6d
88 set Technical Instructions.... 7/- 6d
BC. 221 Circuit and Notes ...... 5 6d

18 set Circuit and Notes

/
Wavemeter Class D Tech. Instr 5/
i
[

A R. BBD Instruction Manual .,
62 set Circuit and Notes ... ... f

52 set Sender & Receiver Circuits 7/6. pou free
Circuit Diagrams 5/- each post free.
R.IFI6/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342, BC.3i2.
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

EDUCATIONAL

GET INTO ELECTRONICS — big cpportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equip-
ment. A.M.LLE.R.E, R.T.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. IFor FREE 100-
page book, write Dept. 856K, CHAMBERS
COLLEGE, 148 Hoiborn, London, E.C.1.

CITY & GUILDS AND R.T.E.B. EXAMS.
Specialised 1('S home-study course will ensure
success. For details of wide range of exam. and
diploma courses in Radio, T.V. and Electronics,
also new practical courses with kits, write to
ICS (Dept. 577), Intertext House, Stewarts
Road, London, N.W.8.

TECHNICAL TRAINING in Radio, TV &
Electronics thro’ world-famous 1CS. For
details of proven home-study courses write:
ICs, Dept. 561, Intertext House, Stewarts
Road, London, S.W.8.

ENGINEERS. A technical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Eng., AM.I1.L.R.15, AMS.E.
(Mech. & Elec.), City & Guilds, A.M.1LM.I.,
A.LLO.B. and G.C.E. exams. Diploma courses

in all branches of ¥ngineering—Mech., Llec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write

for FREE 132-page guide, BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.

THE RADIO & ELECTRONICS ENTHUSIASTS
S8OCIETY welcomes applications for membership
from anyone interested in Electronics at any
level, to exchange ideas, contribute to our
bulletin, receive latest information, etc. Free
Details, Application Form, Handbook, from:
R. W. WALSH, 67 Greensprmgs, (,rondall
Farnham, Surrey

RADIO & TELEVISION SERVICING
RADARTHEORY & MAINTENANCE
TELECOMMUNICATIONS

This private College provides efficient theoretical and practical
training in the above subjects. One-year day courses are available
for beginners and shortened courses for mer who have had
previous training. Write for details to:—

The Secretary, London Electronics College, 20 Penywern

Road, Earls Court, London, S.W.5.

Tel. 01-373 8721

SITUATIONS VACANT

AMIE.R.E, AMSE. (Elec), City &
Guilds, G.C.E., etc., on “*Satisfaction or Refund
of Fee' terms. Wido range of Home Study
Courses in Electronics, Computers, Radio,
T.V.,, etc. 132-page Guide—FRELE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston, Berks.

SMALL EXPANDING INSTRUMENT MANU-
FACTURERS have a number of vacancies in
production and testing for young men aged
about 17 to 23. Applicants should be keen,
intelligent and have some electronic knowledge.
A good salary and prospects in a progressive
company are offered to the right applicants.
Write or phone: MELICO, 32-34 Gordon
House Road, London, N.W.5. 01-267 1348,

RECEIVERS AND COMPONENTS

5% RESISTORS 3d EACH

High stability, Carbon Film, § Watt, 10, 11,
12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36,
3}9‘.'(43, 47,51, 56, 62, 68, 75, 82, 91() etc. to
1 MQL.

PRINTED CIRCUIT KITS ONLY 17/6
TRANSISTORS 2N3708A 1/6 EACH
Hfe 20-60, .Vce30, 230mW, 200 Mc/s, Silicon

Brand new, Fully guaranteed. P. & P. |/-.
J. M. KING (A)
14 Acton Street, London, W.C.1|

PACKS OF MIXED 4BA and 6BA plated
screws and nuts. Min. quantity of 150 items
per pack. 10/- per pack incl. postage. For
specific requirements send S.A.E. WESTEK,
P.0. Box 7, Rickimansworth, Herts.

SILICON PLANAR TRANSISTORS. 100%
tested and full data supplied with orders.
NDPN types for organ projects, 25 for £1.
PXP types sim. to 2N3702 and germanium
sim. to ACY?22, 50 for £1. Post free. WES-
TEK, P.O. Box 7, Rickmansworth, Herts.

TECHNICAL TRAINING by

1CS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | C S trained man.
Let ] C S train YOU for a well-paid post in this expanding field.
1 C S 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.
* C.& G. ELECTRONIC SERVICING.

: R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
L]

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 portable, signal generator, multi-
meter and valve volt meter—all under expert guidance,

POST THIS COUPON TODAY and find out how | C S can help YOU in your

career.
sent to you by return mail.

Full details of | CS courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

A — e ———— —— p— —— — {—— f— T G— — S—

: International Correspondence Schools l

INT!RNA"O"A[ | (Dept. 152), Intertext House, Stewart Road, |

l London, S.W.8. '

CORRESPONDENCE [IJRENRON I
| Block Capitals Please I

SCHOOLS [ !

| ADDRESS '

| I

A WHOLE WORLD | |
OF KNOWLEDGE | ey |
AWAITS YOU ! Lo ]
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SITUATIONS VACANT (continued)

GEG-Marconi EHectronics

ELECTRONIC
TECHNICIANS

are required to work on calibration, fault-finding and testing of
telecommunications measuring instruments. The work is varied
and will enable technicians with experience of r.f. circuits to
broaden their knowledge of the latest techniques employed in
the electronics and telecommunications industries by bringing
them into contact with a wide range of the most advanced
measuring instruments embracing all frequencies up to u.h.f.
Entrants may be graded as Testers, Test Technicians, Senior
Test Technicians and Technician Engineers according to experi-
ence and qualifications. Qur expanding production and servicing
programme, geared to our recognised export achievement,
provides security of employment combined with good prospects
of advancement, not only within these grades, but into other
technical and supervisory posts within the Company at St Albans

and Luton.

Salaries are attractive and conditions excellent. A Pension
Scheme includes substantial life assurance cover provided by
the Company. Assistance with removal may also be given in
appropriate cases. Please write or telephone for application

forms to:

Mr. P. Elsip,

Personnel Officer,

Marconi Instruments Ltd,

Longacres, St. Albans, Herts,

Tel: St. Albans 59292 b

Member of GEC-Marconi Electronics

RECEIVERS AND COMPONENTS

(continued)

Receives Television S8ound, Ambulances, Aircraft, Radio
2, 3 and 4 on VHF, etc.

This novei little set will give you endless hours of
pleasure and can be built in one evening. The Kit comes
with eaay to follow instructions and circuit, Powered by
9v Battery. Complete with built in Jack Plug Socket
for use with Earphones or Amplifier.

ONLY 57/-, P. & P. FREE U.K, OKLY
Poatal Orders, Cheques to

Dept. P.E.
Galleon Trading Co., 298A Lodge Lane, Romford, Essex

WE HAVE IN STOCK

quantities of Solartron Laboratory Oscillo-
scopes type CT316, reconditioned Avo Meters,
radio receivers, and thousands of assorted
components, inciuding high voltage capacitors.
Send 9d stamps or p.o. for details,

D.F. ELECTR-VISION
4 HUNTINGTON CLOSE, CRANBROOK, KENT

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152

VALVES BOXED, TESTED & GUARANTEED

BF80 3/- PCCB4  3/- PY8|
EBF89  3/6 PCF80  3/- PY82
ECC82  J/- PCF82  3/6 uI9l
ECLBO  3/- PCL82  4/- 6F23
EF80 e PCLBY  4/- 30F5
EFgS 3/- PLI6 /- 30LIS
EY86 4- PLBI 4/ 30P12
EZ40  4/6 PL8) 4/~ 30CI5
EBC4l  4/6 PY33 5/~ 50CD6G

3/6
-
4/6
5/-
2/6
5/-
4/6
5/-
7/6

Transistor Audio Pack, 2G339A, 2G38!A, 2G371B

10/~ each post 6d.
POST, ONE VALVE 9d. TWO TO SIX 6d.
OVER 5IX POST PAID,
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RECEIVERS AND COMPONENTS

(continued)

TAPE HEADS

BSR BRAD.39/6 T REUTER — COLLARO

2-TRACK ERABE I .
BSR MARR. 39/6 BOGEN ERASE
4-TRACK pair I‘Jlisnlﬁlcﬂx 27 / 6

MICHIGAN REC./PLAY | COSMOCORD ERASE
MED, IMP, 37/6 T.E. 2/9
4-TRACK 4-TRACK

TRANSISTORISED FM TUNER

6 TRANSISTOR HIGH QUALITY TUNER.
BIZE ONLY 6in x 4in x 2}in 3 1.F. stages, Double
tuned discriminator. Ample output to feed most
amplifiers. Operates on 9V battery. Coverage
88-108Mc/s. Ready built ready for £6 7
use. Fantastic value for money o ¥

SUB-MIN. TRANSISTOR LW/MW/FM TU]!'ER£

Bimilar to above. Complete with aerial,
tuners, dial and instructions

TUNER DULCI FMT?8 STEREQ £23
LIST £31 FEW ONLY AT
COMPACT TRANSISTOR FM TUNER

Oiled Walnut cabinet, brushed gold front £9 |9 6
panel, vertical atyling, internal batteries <1 J.

FM MULTIPLEX STEREO ADAPTOR

Printed cirenit biscuit, 4 trans. 6
diodes 9V with full instructions £4- I9-6

LOUDSPEAKERS
12* TWIN CONE 10 12° 25 watt, 15 ohm,
watt PEAK 15 35/_ GUITAR SPEAKER
shm 26-13K  Ceramic £5.7.0

10" 10 watt, 15 ohm, | 5~ 40 ohm 6/6

g"i"é‘l‘%‘f - 49/6 24" 80 ohm

CABINET oo rare Rectrer aar Funer 39/
or Amplifler, ete.
le changeover, ideal for models.

4 poi
RELAYS it st =+ 55oh 10/

TWE ETER 37 16 ohm, 10 watt |9/6

crossover 3k 2,
Horn type Hi-Fi 18,000 ¢/s

CROSSOVER NETWORK 15/-

3kc/s, 16 or 3 or 8 ohm.

CHARGER RECTIFIERS | CHARGER 21/6
F.W. 12volt 1 Amp. §/- }'IXAHSFORHEB.QI_ it

mp.
F.W.12volt 4 Amp. 10/6 2/6/12p volt

SUPER SILICON RECT. T.V., etc., 1.200 PIV
800mA, 5/-; or complete with inatr. resistor,
condenser, 8/6; 400 PIV HW 64, 6/-; 200 PIV HW
6A, 8/-. BY100 type, 8 tor 10/,

MULTIMETERS from 32/

TRANSISTORS

2N3638A B/-, 2N3643 5/8, AC138 B/-, ACI41 B/-,
ACY20 3/8, ACY21 4/., AD140 B/-, AF178 11/8,
AF186 10/-, BC108 3/-, BCl09 3/-, BCY33 4/6,
BF181 7/-, NKT213 5/6, NKT226 5/8, OA91 1/8,
0AZ270 /6, OC35 §/-, OC45 2/-, OCB1D 2/3, 0C82
4/, 0C200 3/3.
GET103-113-118-119-887-889-890-896-7-8 3/~

PLINTH AND COVER

PLINTH in stmulated teak. Complete with £4 l5 n
Clearview rigid perspex cover for 1025. LAA L)
P/P on Plinth and Cover 7/6

SWITCH ROTARY RECIPROCATING 4
Position, 15amp. Single hole fixing, with 5/
instructions, List 14/7

C60 CASSETTE 10/3. C90 14/3. 3 Post free

Btamped envelope for fuil selection and bargala
offers in MULTIMETERS, RADIOS, BABY
ALARMS, INTERCOMS, WALKIE-TALKIES,
RECTIFIERS, SINCLAIR, DULCI, UNDER £1—
P. & P. 6d., £1 to £3—1/6, over £3—2/6, C.0.D.
3/6. MAIL ORDER ONLY. U.K. ONLY

DURHAM SUPPLIES
367 KENSINGTON STREET
BRADFORD 8, YORKSHIRE

INTEGRATED CIRCUITS at lowest price, GE
Type PA234, 1 Watt Audio Amplifier 17/6 each
inc. data. Newest GE Silicon NPN planar
transistor 2N5172. Epoxy for economy.
Passivated for reliability. 25 volt 200mW hfe,
100 min. 1/9 each. C.W.0. P. & P. 1/- per
order. JEF ELECTRONICS, 12 York Drive,
grt}ppenhall, Warrington, Lancs. Mail Order
nly.

BRAND NEW ELECTROLYTICS, 15/16 volt
05,1, 2,5, 6,8, 10, 15, 20, 30, 40, 50, 100, 200
mF, 8d. Mullard 25 volt 12, 5, 25, 50, 80 mF,
10d. Minimum order 7/8, postage 1/—~. THE
C.R. BUPPLY (0., 127 Chesterfield Road,
Sheffleld, S8 ORN.



RECEIVERS AND COMPONENTS

WE ARE BREAKING UP
COMPUTERS

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., 54in x 4in, min. 20
transistors, 9 x 56 uH mductors, resistors,
diodes, etc. 3 for £l. P. & P

As$ above, only 21 transistors, 70 d:odes 62
min. Yth.W resistors. 3 for 15/- & P. 3/,

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. l|dealfor organ key-
board tuning, etc. 100Q, 5000, I5K., 20K.
State requirements. 5 boards 10/~ P. & P. 2/-.

NPN GERMANIUM TO5 1 WATT
POWER TRANSISTORS. On small heat
sink, on 2in X 4in panel. 5 for 10/-. P, & P.
2/-.

POWER TRANSISTORS. Sim. to 2N174
ex-eqt. On Finned Heat Sink (10D). 4for £1.
P. & P. 5/~

DIODES. Ex eqpt., Silicon, ISOPIV, 10 amp’
4 for 10/-. 150 PIV, 20 amp. 4 for £]. Post
free.

OVERLOAD CUT OUTS. Panel mount-
ingin the following values . . . 5/- each. 3, 4
amp. P. 1/~

MINIATURE GLASS NEONS, 13/6 dox’
PAPST FANS. Powerful Extractor/Blower
fans, 44" x 44" x 27, 230/250V. 100 c.f.m.,
2,800 r.p.m. 30/- post free,

MICRO SWITCHES. Miniature button
type. 10/-doz. P. & P. 1/6.

NEW SPRAGUE. OIZ;LF 250V small
capacitors. 5/- doz. P. & P. I/-.

NEW SPRAGUE ELECTROLYTlCS.
4uF 150V, 3f-doz. P.&P. I/-

NON-POLAR TANTALUM CAPS,
22uF 50V, 10/-doz. P. & P. i/-.
LARGE CAPACITY ELECTROLYTlCS.

44in, 2in diam. Screw terminals,
7/6 each post free.

4,000uF 72V d.c. wkg.
10,000uF 25V d.c. wkg.
25,000uF 12V d.c. wkg.

44" x 137, Plessey 5,000uF 55V d.c. wkg.
8/- each. 37 x | “ Plessey 2,000uF 25V d.c. wkg.
6/- each. 447" x I}' screw terminals 2,500uF
55V d.c. wkg. 6/- each

KEYTRONICS, 52 Earls Court Road

London, W.8. Mail order only
Tel. 01-478 8499

RECEIVERS AND COMPONENTS

(continued)

TRANSISTOR PANELS

INTEGRATED CCT'S TAKEN FROM
PANELS

A — Quad 2 I/P Gate 5/- With Pin
B — Dual 4 |/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 me¢/s 12V D.C. Input £12.10.0 Post Paid
(Tested).

30 VARIOUS TRANSISTORS on Panel®
15/- Post Paid.
0—OC45

COMPUTER PANELS with 40 sil. pnp or
npn transistors, Diodes and res., 22/6 Post Paid.

COMPUTER PANELS WITH SEM’I-
CONDUCTORS. Postage 6d per panel

8—O0C4] or GET875 + 24—0A8I 7/6
24—A1678 (V405A) 550 mc/s PNP +'34
Diodes ... ... .. ... .. ... 15/~
4—0CI70 + 2—0OCI39 + 2—0OC42 .. 76
9—ASZ20 + |—T2040 + 27 Diodes .. 7/6
4—0OC42 + 6—GET875 + Diodes .... 7/6
2—0CIt70 + I—ZGJO6 + OC42 .. 4/-
5—0C23 + I5—0AI0 ........ 25/-
8—ASZ20 + 80 Diodes .. 7/6
6—ASZ21 + I5—O0A9I .. 6/-
9—SB240 + 18—0A47 10/-
12—2G 106 + 24 Diodes 9/6
8—0C72 + Q—OAIO 19/-
8—0OC76 +8—0AI0 ................ 7/6
12—A1678 (V405A) 550 mc/s PNP + 22
[BHEE8 so00000000008080000a000000 10/~

—OC4
II—ASZZO + 80 Diodes ..
4—GET872 + 8—0AI10 ...
4-2G106 + |—2N24|0
2—0C42 + 8—0A47 ................
2--GET872 + 4—0A|0+ RF Chokes 3 for 10/-
24—Sil. h.f. Transistors ................ 15/-
3—GET872 + 3—GEXS541, ETC. .
3—0C23 + 6—0AIl0 + Z—OAS

ELECTROLYTICS 25,000 @ 12V, 16,000 @
12V, 15,000 @ 10V, 16,000 @ 30V, 4000 @
60V, 2000 @ 50V, 1,200@ 180V, 8/6 Post Paid.

ZENER DIODES—24, 2-7. 3-6. 475,
68,75, 13, 15, 16, 18, 20 27, 30, 33 volts. 3/6
each. mostly I watt

POLYSTYRENE CAPACITORS. |25V, 18,
21, 120, 220, 270, 330, 390, 560, 820, 1,000, I, 200
1, 300 2, 200 2, 700 3,300, 3, 900 IS5 600 6,800,
8,200, 0-01, 0-012, 0-015, 2/6 doz. Fost/Packing,

BRAND NEW BO XED CHASSIS contain-
ing 2—OC35, 2—0C29 12 WW resistors 25/-.
Postage 1/6

NEW CROSS RADIO
6 OLDHAM ROAD, MANCHESTER 4

4 STATION INT RCOM

£1/15/o

® Bolve your communica«
tlon problems with this
4-8tation Transistor Intercom system (1 master and
3 Bubs), in de-luxe plastlc cablnets*for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospital, Ofice and Home. Operates
on one 9V battery. On/off switch. Volume control.
Cormplete with 3 connecting wires each 66ft. and
other accessories., P, & P. 7/6.

MAINS INTERCOM
No batteries—no wires, Just plug in the mains for
inatant two-way, loud and clear communlcation.
On/foff ewitch and volume control. Price 12 gns.
P. & P. 0/6 extra.

- Q_m//i Gns.
Bame aa 4-Station Intercom for two-way instant
communpication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft. connecting wire.
Battery 2/6. P. & P. 4/6

59/6

‘Why not boost
busineas effl-
ciency with this |ncredlble De+Luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Battery 2/6 extra. P, & P.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/3)
169 KENSINGTON HIGH STREET, LONDON, W.8

P.C. BOARDS brand new but have corniers cut off at
the request of the manufacturer.

P.C.1: Rectifier assembly with 4 silicon diodes
HE3108 800 P.I.V. at 165mA, 1 25uF 50v.w. transis-
tor electrolytic, 1 germanium diode 2102, 2 resiators,
1 R.F. choke, 4/8 each.

P.C.2: Rectifier assembly with 4 silicon diodes
HB83106 600 P IV. at 165mA, ¢ silicon diodes
18134 400 P.1.V. at 200mA, 1 germanium diode 2102,
6 resistors, 1 capacitor 25uF 50v.w. 8/8 each.
P.C.8: 2nd mixer units OA73 as mixer, AF114
crystal oacilator with 11-118MHz, miniature wire
ended crystal, GET887 or equivalent as 455 I.F. amp
converts 10-7MHz I.F. to 465kHz with connecting
data, used ex—equip. 12/6.

P.C.4: Board containing 2 NKT2234, 1 NKT228,
9 transistor electrolytics, 4 paper capacitors, 18
1/10th watt resistors, 1 pot core, B7G valveholder
and miniature potentiometer, 8/ each.

T.V. Pre-amps 1 AF139, plus resistors, etc. approx.
1%in. 8q. 3/~ each. (No details). Send for list of
other P.C. boards, L.F. strips, R.F. units, modulators,

ete,

TUNING CAPACITORS 125 + 125pF. approx. lin.

cube, }in. spindle direct drive, only 8/8 (brand new).

TAG STRIPS. 4lin. long, 9 insulated tags and

2 earth tags box of approx, 144 new and unused to

clear at 15/- post paid.

ELECTROLYTICS (can type) 32uF 450v.w. 4/8 each.

POLYSTYRENE capacitors 1,000pF and 3,000pF

30v.w. 5 per cent tol. 2/8 doz.

2U'I'PUT transformers to suit single ECLS86, etc.,
/-

TRANSISTOR 470kHz. xingle tuned L.F. trans-

formers, no data, 1/= each

8.A.E. for new list. Postage and Packing plus 1/4.

Mall Order Only.

A. J. H. ELECTRONICS
59 WAVERLEY ROAD, THE KENT
RUGBY, WARWICKSHIRE. RUGBY 71066

PLEASE MENTION
PRACTICAL ELECTRONICS
WHEN REPLYING TO
ADVERTISEMENTS

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO. KECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: év, 9v, 12v,
18v (single output) 39/6 each. P, & P. 2/9.
9v + 9v; 6v + 6v; or 4lv + 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.I7

NEW RANGE BBC 2 AERIALS

All U.H.F. aerials now fitted with tilting 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

7 element, 60/-. 11 element, €7/-. 14 element,
75/-. 18 element, 82/6. Mast Mounting with
2in. clamp. 7 42/6; 11 55/~
14 element, 62/-; 18 element, 70/-. Chimney
Mounting Arrays, Complete, 7 element,
72/6; 11 80/-; 14 87/6;18

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
25/-. External $/D, 30/-.
"H" .15.0.
ITV (Bn.nd 3). 3element loft
30/-. 5 element, 40/-.
7element 50/-. Wall mounting,
3 element, 47/6. 5element, 52/6.
Combined BBC/ITV. Loft
1+3, 40/-; 1+5, 50/- (+7

87/0' Chimney 143, 87/0'
;;IIIF transistor  pre-amps,

COMBINED BBC1—ITV—BBC2 AERIALS
14349, 70/. 1+549, 80-/, 1+5+14, 90/-.
1+7+14, 100/-. Loft mounting only. Special
leaflet avallabte.

F.M. (Band 2). Loft /D, 15/-, “H", 32/6, 3
element, 55/-. External units avatlable. Co-ax.
cable, 8d. yd. Co-ax. plugs, 1/4. Qutlet boxes, 5/-.
Diplexer Crossover Boxes, 13/6. C.W.0. or C.0.D.
P. & P. 6/-. Send od. stamps for {llustrated lists.

CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)

40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884
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PHOTOELECGCTRICG KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Condensera Resutors Gain Centrol,
Ternina) Block, Flegant Case, Screws, etc. In fact everything you need to bulld a
Bteady-Light Photo- Switch/CounterlBurglar Alarm, ete. (Project No. 1) which can be
modifted for modula'.ed -light operanon

PHOTOELECTRIC KIT

' Postage and Pack. 2/6 (UK)
= (™ Commonwealth:
@& ‘ | SURFACE MAIL 3/6
L [ AIR MAIL £1.0.0
o

PHOTOELECTRIC | M il
BURGL AR ALARM |
(MVISIBLE BEAM YVPE)‘

Australia, New Zealand
4. Africa, Canada and U.8.A.
Also Essential Data Circuits
and Plans for Bullding

10 Advanced Designe

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and
1 Photocell Receiver (as 1!lustrated). Suitable for all Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, bullding plans, performance data, etc, Price 19/68. Postage and Pack.
1/8 (U.K.). Commonwealth: Surface Mail 2/-; Air Mail 8/-.

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: Asabove. Twice the range of stavdard kit. Larger Lenses, Filter,
ete, Price 28/6, Postage ard Pack. 1/6 (U.K.). Commonwealth: Surface Mail
216. Air Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-8witch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransiator, 3 Tranaistors, Chassis, Plastic
Case, Resistors, Screwu etc. Full3ize Plans, Instructions, Data Sheet “10 Advanced
Photoelectric Designs’

Price 10/8. Posuge and Pack. J/G (U.K.). Commonwealth 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, [nfra-red Filter, Lunpholder, Bracket, Plana ete. Every
thing (except plywood) to build 1 beam pro} and

receiver for use with Junior Photoelectric xu

Price 10/8. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail2/-; Air Mail 4/-

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

Send a6 S.A.E. for full details, a brief description and Photographs of all Kits and all
30 Radio, Electronic and Photoelecirie Projects Assembled.

STEREOGRAM CABINET £19
An eolegant Stersogram Cabinet in
modern Veneersd Mahogany and
cloth coversd Front Pansl
BLACK LEATHERETTE SIDE PANELS
Dimensions: 52" x 174" x 127, Speaker
positions for Twin 107 x 5" Speakers

SPEAKERS 6/6
2"—750.24"—35Q.P. & P.2/6.
ACOS MICS. 35/- STANDARD
STICK MIC. 2gns. P, & P. 3/6.
ASSORTED CONDENSERS
10/- for 50. P. & P.7/6.
ASSORTED RESISTORS
10/- for 50. P. & P. 4/6.
ASSORTED CONTROLS
10/- for 25. P. & P. 7/6.
TRANSISTORS
MULLARD MATCHED
OUTPUT KIT
9/- OC81D—2 OC8l’s.
P. & P. FREE.
FERRITE RODS 3/6
67, 8" x 3" complete with
LW/MW COILS. P. & P. FREE.

17in.—£11.10.0 carr. 30/-
19in. SLIM-LINE
FERGUSON 24 gns.

TWO-YEAR GUARANTEE
EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
17—19—21"—13"

WIDE RANGE OF MODELS
SIZES AND PRICES
DEMONSTRATIONS DAILY

RECORD PLAYER CABINET
49/6.

Cloth covered, Size 162" x 141" x8”
Takes any modern autochanger.,
P. & P. 7/6.

SINGLE PLAYER CABINETS
15/6. P.& P.7/6.
TRANSISTOR CASES 19/6.
Cloth covered, many colours.
Size 94" X 64" X 31", P.&P. 3/6.
Similar cases in plastic 7/6.

TWO-YEAR GUARANTEED
REGUNNED TUBES
70° & 90° 14in.—69/6, |7in.—
89/6, 21in.—99/6. 110° |7in.,
[9in. & 21in.—99/6. 23° (not
bonded)—119/6. Exchanged

Bowls, Carr. 10/6,

DUKE & CO.
621/3 Romford Road,
Phone 01-478 6001-2-3

(LONDON) LTD.

Manor Park, E.12
Stamp for Free Lisc.

ALL MOTORISTS ARE KEEN 10 CUT COSIS
2,973,000 Do Something About It

They read PRACTICAL MOTORIST for some or all of the following reasons:

e To keep their cars in as good a condition as a good garage can

e To keep their cars in a better condition than a mediocre garage can

e To save up to four fifths of a garage bill

e To guard against defects that keep running expenses up and the resale value

down

e To save their own necks—they trust nobody but themselves with servicing

and maintenance.

PRACTICAL

forisi

the most widely read motoring

monthly—2 /6

START CUTTING COSTS AND
PLACE A REGULAR ORDER TODAY!

#National Readership Survey: July '8 to June '69
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VALUABLE NEW HANDBOOK

FREE maes

Have you had your copy

The new edition of “ENGINEERING OPPOR-
TUNITIES”’ is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES”’ should be in the hands of every
person engaged in any branch of the Enginecring
industry, irrespectivc ol age, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book gives detailsof examinations
and courses in every branch of Engincering,
Building, etc., outlines the openings available and
describes our Special Appointments Departiment.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Electronic Eng.
Gen. Electronic Eng.— Ap-
plied Electronics — Practical
Electronics — Radar Tech.—
Frequency  Modulation
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.
General Llectrical Eng. —
Installations — Draughtsman-
ship — Hiuminating Eng.
Refrigeration — Llem. Llec
Science — Elec. Supply
Mining Elec. Eng.

CIVIL ENG.

Advanced Civil Eng.
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanirary I-ng.— Road Eng.
— Hydraulics Mining
Water Supply — Petrol Tech.

RADIO & T.V. ENG.

Advanced Radio — General
Radio— Radio & TV Servicing
~— TV  Enginecring — Tele-

communications —  Sound
Recording -— Automation —
Practical  Radio — Radio

Amateurs' Lxamination.

MECIIANICAL ENG.
Advanced Mechanical Eng.
Gen. Mech. Eng.—AMainten-
ance Eng. — Dicsel Eng. —
Press Tool Design — Sheet
Metal Worlk — Welding
Eng. Pattern Making —
Inspection - Draughtsmanship
~— Merallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Autoniobile Eng.
General Auto. Eng. — Auio,
Maintenance — Repair —
Auto. Diesel Maintenance
Auto. Llectrical Equipment-
Garage Managemeny,

of “Engineering Opportunities >’ ?

THIS BOOK TELLS YOU

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
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 Praclical and Theore- The specialist Elec-
lic Courses for beginners in tronics  Division of
Electronics, Radio, TV, Elc., 1.ET.
A.M.LE.R.E. City & Guilds NOW offers you a
Radio Amateurs’ Exam. real laboratory train-
R.T.E.8. Certificale ing ar home with
P.M.G. Certificate practical equipment.
Practical Elecironics Ask for derails.

Practical Radio
Radio &Television Servicing

Automalion
You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”’ — send for your copy now—
FREE and without obligation.
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POST COUPON NOW' -
70 B.LET., 316A ALDERMASTON COURT,
|| ALDERMASTON, BERKSHIRE. |

Please send me a FREE copy of “ENGINEERING
OPPORTUNITIES.’ I am interested in (state subject, I

CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN- Iexam., or career). I

MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would

increase your earning

A.M.LE.R.E.. B.Sc.(Eng.), AMSE, AMIPE, AMILMIL,

CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC.

powers: INAME ........................................................ I

A.RILB.A,

ALO.B, AMLEx, A.R.I.C.S.. MR.S.H, AMIED.,AM.ILMunE., CENG.,
A x., A &3 un IADDRESS 7 I

BRITISH  INSTITUTE

OF ENGINEERING TECHNOLOGY
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.LLE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Published approximately on the 15th of each month by 1PC Maguzines Limited. Tower House, Southampton Street, London, W.C.2. Printed in Kaogland by The Chapel River Press,
Andover, Hants. Sole Agents for Australia and New Zealand——tordon & Gotch (A/sia) Ltd. : South Africa -Centrul News Agency Ltd.: Rhodcain, Malawi and Zantbia- -Kingstons
Ltd. East Aifrica—Statiopery and Office Suppiies Lid. Subscription Rate (including postage) : For one vear to any part of the world £2 28, 0d.

Practica! Electronics is sold subject to the following conditions, namely, that it shatl not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommende:! selling price shown on the cover, and that it shall not be lent, resold or hired out or olherw ise disposed of in
mutilated condltion or in any unautherised cover by way of Trade, or affixed to or is part of any publication or advertiging. literary or pictorial matter whatsoever.




ENGLANDS LEADING COMPO.

SOLID STATE-HIGH FIDELITY

AUDIO EQUIPMENT

Mono or Stereo Audio, Equipment devel-
oped from Dinsdale Mk.Il—each unit or
system will compare favourably with
other professional equipment selling

at much higher prices.

COMPLETE SYSTEMS
FROM

£15.5.0

THE FINEST VALUE IN HIGH FIDELITY—
CHOOSE A SYSTEM TO SUIT YOUR
NEEDS AND SAVE POUNDS

All units available separately

SEND FOR FREE BROCHURE (No. 21) TODAY!
DEMONSTRATIONS DAILY AT ‘303° EDGWARE ROAD

INTEGRATED TRANSISTDR AMPLIFIERS
MA88 12 WATTS STEREO

We are pleased to offer two new designs with the
choice of sither mono or stereo systems. These BRITISH
DESIGNED UNITS favour the user in s0 many ways—
with fantastic power and quality with tar greater
adaptability, with freedom for battery or mains operation.
For complete jistening satisfaction choose sithar the—

OR THE STEREO MAGE
POST PACKING 5/ OPTIONAL MAINS UNIT
£1 6'1 n-n PS20 82/6d. p.p. 4/-

MA? MONO

£8.10.0

EITHER MODEL
IHustrated leaflets 12 and 14 FREE on request.

ENT & EQUIPMENT CENTRES
ELEGTRONIC ORGENS i3 15288 0umse
Acclaimed by everyone

\
The MAYFAIR P
A completely new deveionment in COMPLETE KIT
portadie electiome musical instru-  Depost £2818.0
ments ang a new heid tor the home 12 monthly payments ot
constructor  The MAYFAIR' pro £7 Tolal £11318.

duces » muinwde of the most BUILT AND TESTED
pleasing sounds with a wide range  Deposit £36.8 0 and
Ok G L THE MAYFAIR 9GS
o popular music The organ 13 €9 Towl £144 80

tulty polyphonic. that is full cords can be played over the antice keyboard Suppliad as a kit of pans which
includes 165 transistors, prnted cicuits panel special fully sprung and depth of touch adiusted keyboard attractive
vynait covered cabinat wilh carry handle A complete detaded and ilustrated construction manual is provided with
creuits and full parts ist Alb items may be purchased sepacately All parts supplied are lully guarante2d Full atier sates
serace

The GROSVENOR [

is designed for the more ambitious musitian and has a much wider range 3
than most commere:al oigans It comprises 1wo four-octave {49 note)

Kkeyboards and 8 thirteen-note pedal board 11 has four priches (1 e

8ft 411 21t 111 on the upper of solo cyboard, three pitches (1e 16f1. Bt

1) on the lower o1 3ccompaniment keyhoard, two pitcnes {1 e 164, 8f1)

on the pedal baard Vanable sustain on the $0i0 kevboord and varable

vibrato on both keyboards It has 15 voices in the solo tone-torming urur

10 vorces in accompaniment tone-farming unit and 1 voices mn the pedal

tone forming unit All components and kit sections are available

separately including the Oak Console at £65.18.0

-

A complete detailed and illustraled construction manual is provided with

Cucurts and full parts s All items may be purchased separately Al

parts supplied are fully guaranteed Full after sales service and advice

freely avarlable.

Once built 1he ‘MAYFAIR o ‘GROSVENOR will then prowide | HE BROSVENOR

years of enjoyable entectainment. KITS FROM £220 terms avaiable
Call in—See them for yoursalf BROCHURE 98B

PRACTICAL ELECTRONICS - ELECTRONIC ORGAN KIT
Wae are able to supply Parts as described in this series Datails on request

QORAGAN COMPDNENTS: COMPLETE RANGE IN STOCK - 49 AND 51 NGTE KEYBOARDS 2 70 5 AMP GOLD CONTACTS
COILS AND CHOKES ~ REVERBEAATION SPRINGS AND UNITS - STOP TABS AND ASSEMBLIES - PEDAL BUARDS  RHOGIUM
AND GOLO CLAD WIRE. ALSO PRINTED CIRCUITS ETC COMPLETE RANGES FOR TRANSISTORISED ORGANS ASK FOR NEW
PRICE LISTS WITH DETAILS. LEAFLET 98 ALLENQUIRIES TO ORGAN DEPT — MR ELVINS

NEW MODELS

NOMBREX
TRANSISTORISED
Test Equipment

PRICE Leaflet

DO IT YOURSELF
MW/LW PORTABLE

¥ Now printed circuit dosign with
tull power output. Fully tunsble

on both mw/lw bands. 7 tansistors plus diode. £ s d No
push.pull circuit Fitted 5 inch speaker. large 21 0 0 35
territa asr.ui and Mullard transistors Easy to builld 29 10 0 35
with terrfic results. All locsl and Continental ko) Audio Generstor 1910 0 24
stations 31 RF. Generator 1210 0 25
TOTAL COST £6.196 P.P a/6 32 C.R. Bridge 1010 0 26
TO BUNLD Send for Brochure 1 a3 tnductance Brudge 20 0 o 29

SCOOP! STAAR RECORD PLAYER
Deck. Plays 33,45.78 records. 9 volt
operated. With mono cartridge. Brand
new. As illustrated. 53/5 post 3/6.

o !lllkLLARD
WATT
QUALITY CAR RADIOS 1At
A precision anginssrad car radio that s perfect company for 9 volt. 5

Iang hours on the road Has Guick push bution oparation for
immadiste station selection and choica of Medium o Long
wava tisquency Output of 3§ watts ensures risp, 1op quality
30und aven at high motoring speeds. nciudes full scces:
s0ries Bnd InstruCOns

POSITIVE/NEGATIVE EARTH PHICE £32.12.0 pp.4/8
MANUAL o0 ebove £819.8. but with sngle MW/LW
Push Bunon

transistor unit
complets with
volume control.
Dutput to 3 ohms. Ideal for use with
Staar rocord Deck.  45/- post 3/-
Send for leaflet 2.

VHF FM SUPERHET TUNER MKII
°S MULLARD TRANSISTORS & 4 DIODES ° 300 Kc/s

TAPE RECORDER BANOWIDTH ° PRINTED CIRCUIT CONSTRUCTION
To get the best out of your MAGNAVOX DECK you need a * HIGH FIDELITY REPRODUCTION MONO AND STERED
MARTIN RECORDA.K” This comprises 2 special high A populat VHF FM Tuner
Quality 6 valve amplifier and pre-amphfier which comes to | now used throughout the
you assembied on its printed circuit board—in fact every :?umw lz:: uua\nydwcg::;:n
of monophanic an e
thing needed down to (e last scrow FOR MaKiNG A | G TOReFions 00, w0 0
SUPERB TAPE RECORDER. which. when built will com- | casts There 1s no doubt
pare favourably with nsiruments costing twice as much, yet [| about - -VHF FM gives the
you need no expenence of techmcal skill o bring (his about. "an "'"/ sound Em”'f\;
THE INSTRUCTIONS MANUAL MAKES BUILDING EAsy | 500 Lo
AND SUCCESS ASSURED PARTS TOTAL COST £618.6.
DECODER £5.19.5.
(CABINET 20/ EXTRA) ASK FOR LEAFLET 3

BUILD A QUALITY

NEW — MALLORY LONG LIFE
MERCURY BATTERIES

50¢, OFF LIST PRICES

"RM12 1.35 volts 3600 m/aH OUR PRICE 5/~each

GARRARD
RECORD

MANUFACTURERS—DISTRIBUTORS
We pubbsh & QUANTITY. SEMI-CONOUCTOR
BULLETIN listng over 500 difterent devices available
FAOM STOCK in medium to large guanties at KEEN
PRICES coupled with PROMPT DELIVERIES
70 OBTAIN YOUR COPY WRITE TO US (an Company
Headed Notepaper please) requesiing our  SEMI
CONDUCTOR BULLETIN For TELEPHONE QUOTATIONS.
PHONE (01) 723 1008/9 Exin 4 {01) 723 0401 Extn 4.

4 Trach 39 gns.
PP 22/6 aither model 5

«it comprises . Deck, Amahiher, Cabinet and speaker, wilh
MICROPHONE 710 1,200 ft tape. spare spoo!

We purchase medium to large quantities of
Transistors and Devices excess to Manufacturers
and Distributers requirements.

size 2" x§ dia.
* AMG25 10 35 voits 350 m/aH DECKS
Pack of 8 Size 2j x § dis
OUR PRICE 10/~ each BRAND
Easily spiit into eight 1 36v. cells. NEW
These cells are ideal for any . f
3 ’ All below list price £ sd
TR ERpaiTy and LONG 2025 Mono/Stereo GKS 25 8 6 0
LIFE are required. 30001M Mona/ Stereo
QUANTITIES AVAILABLE. 9 TAHC 9 16 6
SP25 Mk 11 11196
ATBO Mi 11 13 00
sgnf’{IANsl\lISTORs— AP7S 13 00
SL55 11196
ICONDUCTORS | &= ne
COMPLETELY NEW 1969 LIST OF gL;s gs 88
LS5 5
1000 types Send for your FREE COPY AT0 Mk 11 12 120
TODAY. (list 36) B.5.R. UA25 Mono 519 6
. MABS 9196
S.C.R.'s from 5/- MATO 12120
i i MA75 15 50
Fieid Effect Transistors from 7/6 401 Garrard 28 10 0

Power Transistors from 5/-
Diodes and Rectifiers from 1/6

Carnage/Paching /64 ait models
Camplets rangs of accessones available
Send tor New 8 page brochures 16 1

ALL UNITS AVAILABLE SEPARATELY. Today's :
ASK FOR BROCHURE 6. Velve too | Wiite or phone 723:0401 axtn 4.
’ ’
O/ 7 - 0 € /

VISIT OUR NEW HI-FI CENTRE at 309 EDGWARE ROAD
AND SAVE UP TO L 40 ON SEPARATE UNITS OR THE SYSTEM OF YOUR CHOICE

for all leading makes
AMPLIFIERS
TUNERS
DECKS
SPEAKERS
MICROPHONES
TEST EQUIPMENT
HEADPHONES
CARTRIDGES, etc.
All with
Terrific Savings
It will PAY YOU
to pay us a VISIT!

COMPLETE SYSTEMS from £46 — Saves £12.10.0!

Send los new B-page illustrated Hi-Fi list 16/17

HENRY'S RADIO LTD

OPEN MON.-SAT. 9 0.m.—6 p.m. THURS. 9 o.m.-1 p.m.

]
7;;u$'y{rated

COMPLETELY NEW 9th EDITION {1969)

The most COMPREHENSIVE— . -
CONCISE—CLEAR COMPONENTS
CATALOGUE

Complete with 10/- worth discournt vouchers
FREE WITH EVERY COPY

*x 32 pages of transistors and semi-conductor
devices, valves and crystals.

210 pages of components and equipment.

70 pages of microphones, decks and Hi-Fi
equipment.

6,500 ITEMS

RN Send today 7

303 Edgware Road, London, W.2. Mail Order Dept.
all types of Components, Organ Dept. (01) 723-1008/9

309 Edgware Road, London, W.2. High Fidelity
Sales, P.A. and Test Equipment, Record Decks(01) 7234963

x
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