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[XA.701

- of a special
kind

We make three germanium NPN alloy high speed switching transistors, cach one an ace in its
own class, and if you don't think that's something to write home about, just look at these brief

specifications

Maximum Maximum Maximum Minimum

Vep (Volts) Veeo (Volis) lc (mA) fa (Mcs)
XAT70! 25 15 200 3
XAT02 25 5 400 5
XA703 25 12 400 10

But before you tell the folks back home about them,
why not drop us a line first and get the whole story? Go on. Ask.

EDISWAN SEMICONDUCTORS

il Al Associated Electrical Industries Limited

Radio & Electronic Components Division

155 Charina Cross Road., London, W.C.2. Telephone: GERrard 9797
CRC G4



N\

APRIL, 1961

INSTRUMENTS

OF THE FUTURE

0

¥ AN

I T TP AvecET HOUSE

WIRELESS WORLD

?1 A MEMBER OF

57@

NfW@ TRANSISTOR ANALYSER

A portable battery-operaied instrumen’, suitable
MMPNP mmPothonhcthnmt,m
the grounded emitter configuration. Provision is in-
muhm eompre:nnm e
operating in-

structions, withtheAVOlntamMderm-
sistor Data hich provides test data for
appeoximately

ification:
Range of Collector Voltsge: 1.5V to 10.5V (up to 150V
using external supplies)
[i8 Firsc indication 2uA
Base Current: 0-1 mA, 0-40 mA
Collector Current: [
Beta: 0-25, 0-250 mcasBurcd at | Ke/s

Noise Measurement: 1-20, 21-40 d
Construction in general conform: with UK inter-
Service Spec. Kil4.

NfW@ VALVE CHARACTERISTIC METER

Mk. IV

Ths mstrument has been designed to tes' amy
standard receiving o-

Brief Specification:
Range of Anode-Voltage:
Range of Screen Voltage:
Range of Heater Voltage: 0.625-117.8
Heater Current .
Anode Current: 100 mA max.
Mutual Conductance 0.1-60 mA/V max.
quvo Grid Voltage. 0-100V in 9 ranges
‘' Gas ' Current: 2uA firse indication

REPAIR SERVICE
Our fully equipped Service Dept. deais promptly
with repairs to AVO Instruments, or if more
convenient they may be sant to .lth-r of the
following authorised AVO Service Agents:—
Automac Ltd., Farnell Inscruments Ltd.
Throstle Grove Works. Lighe Induscrial Estacte
Gt Egerton Street, York Road.
Stockport, Cheshire. Wetherby, Yorks.

THE METAL INDUSTRIES GROUP OF COMPANIES

Write for fully illustrated brochures

92-66 VAUXHALL BRIDGE ROAD LONDON 8.W.1

Telephone. YiCtoria 3404 (12 lires,

VCITA2

A
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TELECOMMUNICATIONS AND ELECTRONICS
In its four factorles at Coventry, the Company produces a compre-
hensive range of telecommunication and electronic equipment from
nationa! telephone networks to local office communications.
Products include industrial and office computers, guidance systems
for rockets, remote supervisory and control equipments, machine
tool controls and numerous components including capacitors,
power units, relays, uniselectors and digitizers.
+RADIO AND TELEVISICN
The G.E.C. Radio Group produces the famous range of radio
and television receivers and high fidelity sound equipment.

APRIL, 1961

VALVES AND CATHODE RAY TUBES

G.E.C. valves and cathode ray tubes for industry and communica-
tions, manufactured by the M-O Valve Co. Ltd. Include receiving
valves (both high figure of merit valves and ‘rugged’ types) and
transmitting vaives for broadcasting and radio frequency heating.
Micro-wave devices include magnetrons, klystrons, travelling-wave
tubes and backward-wave osclllators.

SEMICONDUCTORS

G.E.C. is one of the leading semiconductor manufacturers in the
country. The wide range of transistors, rectifiers and diodes is now
belng produced at a rate of some 250,000 per week.
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leadership = Electronics leadership

-the G.E.C. equation for
progress and prosperity

One guiding principle links the many works and laboratories of
the G.E.C.—comprehensive and continuing basic research. This
has made the G.E.C. a familiar and trusted name, and particu-
larly so in the fast growing market for electronic equipment,

A brief description of the activities of some of the G.E.C. Groups
is given below. Each of these Groups draws on basic research
work from the Hirst Research Centre at Wembley and the
Applied Electronics Laboratories at Stanmore. Each with its own
development programme is preparing new necessities as yet
undreamed of for the world of tomorrow.

Opportunities for Graduates : Last year over 100 graduates jolned
the Company on completing their university studies. Extensive
developments will increase the number of opportunities for able
graduates in 1961 for responsible work in research, development,
design and manufacture. Send a postcard to The Controller,
Education & Personnel Services, Dept. W.W. The General
Electric Co. Ltd., Magnet House, Kingsway, W.C.2.

ELECTRICAL INSTRUMENTS

In addition to more orthodox Instruments, the Company, at THE GENERAL ELECTRIC CcoO. LTD.

Salford, has developed a radio altimeter and a radio compass as

navigational aids for aircraft. It also manufactures quartz crystal Te/ecommunications&E/ectronics Group,Coventry

units, ferrites, thermostats and magnetic materials for use in radio
and electronic components. Latest developments include the first

Radio Group,MagnetHouse, Kingsway, LondonWC2

commaercially available thermo-electric cooling units, M-0. Valve Co. Ltd Hammersmith London W6

RESEARCH

The basic research and much of the long term development effort Semiconductor Division, Hazel Grove, Stockport.

is carried out at the Hirst Research Centre, Wembley, and the

associated Applied Electronics Laboratorles at Stanmore. Salford Electrical Instr uments Ltd., Salford
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AVEL TOROIDS

For aII round T

Power Transformers
50 c/s to 5000 c/fs
up to 20 KVA,

Audio Transformers

up to 300 watts.

Current Transformers

up to 30 VA.

as well as Magnetic Amplifiers,
Converter Transformers, Transductors,
Inductors and Filter Toroids.

We produce toroids ranging in sizes
from the smallest which has a
minimum finished i.d. of .055 to cores
having a maximum o.d. of 24in. and an
overall hcight of 6in. Wire gauges
from 1048 s.w.g.

AVEL TOROIDS are performance
tested to Laboratory standards.

1 Toroidal transformers up to 20 KVA are
made. By using glass insulated wire and
making full use of the good heat dissipation
characteristics of the toroid, the operating
temperature may be 300-350 degrees C.

2 One of the h:gh-speed mmmlure and

jature toroidal windi
whlchwmd483wg wire at 1,200 turns per
minute.

Sub-contract winding capacity available.

Werite for further information:

TOROID DIVISION

Aveley Electric Limited

SOUTH OCKENDON, ESSEX.  “HE E%
TEL.: SOO 3444.
TELEX: 24120 AVEL OCKENDON.

P6269
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Easy - to - build kit - sets of
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“GLOUCESTER " STEREO CABINET
KIT. Specially designed to meet the nryin*wuds
of different homes. Mk, | houses Record Player,
F.M. Tuner, Stereo Amplifier, records, etc. Mk. il
will house a Tape Deck in addition. 46}in. lon 5
30in. high, 21in, deep. ** In the white '* for finis
to personal taste.

Mk. | £15.18.6. Mk. I £17.8.6

‘ COTSWOLD " HI-FI SPEAKER SYSTEM
KIT. Acoustically designed enclosure *in the
white ** 26in. x 23in. x I15§in. housing a 12in. bass
speaker with 2in. speech coil, elliptical middi

speaker together with pressure unit to cover the

full frequency range of 30-20,000 :(s. Complete
with speakers, cross-over unit, lev contr7l,. etc.
£19.18.6

‘‘ CHEPSTOW " EQUIPMENT CABINET
KIT. Occupies minimum floor space. Will house
Record Player, F.M, Tuner, Stereo, Amplifier and
additional power ampli where needad.
Dim, 35 x 18 x 33in. high. £10.10.0

AG-9U

MA-12

HI-FI SINGLE CHANNEL AMPLIFIER KIT.
Model MA-12. 12 w. output, wide freq. range,
low distortion. £9.19.6

STEREO CONTROL UNIT KIT. Model
USC-I. Push button selection, accurately
matched ganged controls to + | dB. Accepts
inputs from most tape heads and any stereo or
mono pick-up. £17.19.6

HI-FI STEREO AMPLIFIER KIT, Model $-88.
16 w. ou%ut, 20 mV. basic sensitivity mV.
available, 20/~ extra). Ganged controls, Stereo/
Monaural gram., radio and tape recorder inputs,
Push-b lecti tone grey maetal
cabinet, £€25.5.6

6-W. STEREO AMPLIFIER KIT. Model $-33.
3 watts per channel, 0.3% distortion at 2.5
wichnl., 20 dB N.F.B. Inputs for Radio (or Taps)
and Gram., Stereo or Monaural, ganged controls.
Sensitivity 200 mV. £11.8.0

HI-FI SPEAKER SYSTEM KIT. Model SSU-I.
Ducted-port bass reflex cabinet *' in the white.’
Twin speakers. With legs £11/12/6 £10.5.6

STEREO-HEAD BOOSTER KIT. Model
USP-1. Hi-Fi Sterec’pre-amplifisrifor;low output
Hi-Fi P.U.'s. In%t 2 mY to 20 mV. Output
adjustable from mV. to 2 v. 40-20,000 c/s.
Also suitable as | ise R.C pled high-gain
monaural amplifier. ‘S.f;‘.l
TRANSCRIPTION RECORD PLAYER. Mod.
RP-1U. 4.speed A.C. motor. Ronette Stereo/
Mono pick-up. Complaete on plinth. £12.10,0

TAPE AMPLIFIER UNIT KITS. Models
TA-IM and TA-IS. This Combined Tape Record/
Replay Amplifier is ilable in both phoni
and Stereophonic models. Mode! TA-IM can be
modified to the stereo version with modification
kit TA-IC,

TAIM  £16.14.0; TA-IS, £22.4.0; TA-IC ¢6.

TAPE DECKS are now available as * packaged
deals ** with other equipment.

Details on request.

DA g ale gln o o8 2B SE T S S S

DAYSTROM

DEPT. W.W.4 GLOUCESTER, ENGLAND
A member of the Daystrom Group, Manufacturers of the

WORLD’S LARGEST-SELLING ELECTRONIC KIT-SETS

WIRELESS WORLD

Model O-l2U.
Has wide-band amplifiers, essential for TV servic-
ing, F.M. alignment etc. Vertical frequency res-
W. 3 ¢/s to over 5 Mc/s, without extra switching

Sin. OSCILLOSCOPE KIT.

covers 10 ¢/s to ke/s in S ranges £34.15.0

ELECTRONIC SWITCH KIT. Model S-3U.
(Oscill pe Trace Doubler). Enables a
single beam oscilloscope to give simultaneous
traces of two separate and independent signals.
Switching rates approx. 150, 500, 1,500, 5, and
15,000 c/s. Sig. freq. response 0-100 ke/s. 4 | dB.
Separate gain controls and sync. output. Sig.
Input range 0.1-1.8 v. r.ms. £9.18.6

CAPACITANCE METER KIT, Model CM-1U
Direct reading 4jin. scale. Full-scale ranges
0-1004:F, 0-1,00004:F, 0-0.01uF & 0-0.1uF £14.1

DECADE CAPACITOR KIT, Model DC-I.
Capacity values 100uuF to O.111uF in 100uuF
steps. £5.18.6

VALVE VOLTMETER KIiT. Model V-7TA.
7 voltage ranges d.c. volts to 1,500 a.c. to 1,500
r.m.s. and 4,000 peak to peak. Resistance 0.1Q
to 1,000 M2 witﬁ internal battery. D.C. input
impedance {1 MQ). dB measurement has centre-
zero scale. Complete with test prods, lead and
standardising batcery. £13.0.0

R.F. PROBE KIT. Model 309-CU. Extends the
lrutuncy range of our V-7A to 100 Mc/s. and
enables useful voltage indication to be obtained
up to 300 Mc¢/s. £01.5.6

Model

R.F. SIGNAL GENERATOR KIT,
RF-1U. Provides extended frequency covor?.
on six bands from 100 kc/s.-100 Mc/s. on funda-
mentals and up to 200 Mc/s. on calibrated har-
monics. £1L11.0

GRID-DIP METER KIT, Model GD-1U,
Functions as oscillator or absorption wave meter.
With plug-in colls for continuous lroz;uncy
coverage from 1.8 Mc/s. to 250 Mc/s. .19.6
Two Additional Plug-in Coils Model 341-U extend
coverage down to ke/s. With dial correlation
curves, 15/-,

TRANSISTORISED VERSION. Model
XGD-I. Similar to GD-IU. Fully transistorised
with a frequency range of 1.75 to 45 Mc/s. £9.18.6

AUDIO WATTMETER KIT. Model AW-I1U
Up to 25 w. continuous. 50 w. inur(mli;t'ca:‘.

r'.‘ll"l‘..‘ll‘lﬁlﬁiﬁﬂl
l Visit the HEATHKIT

DEMONSTRATION I

g AUDIO FAIR WEEK April 6th-9th ’

3

GRAND HOTEL
¢ Southampton Row, London, W.C.1
! Full range of kits will be shown )

Lnsus--susulsusnsolsn

MATCHED HI-FI STEREO KIT
Wae offer as a '* packaged deal * the following
matched Hi-Fi Stereo Equipment.
4-speed Record Player (RP-IU)......... £12 10 0
6 w. Amplifier (5-33) ............. £l 8 0
Twin Speaker Systems (SSU-1) ......". £20 11 0

Cost of Units ...... T TTITT
At an ‘‘ all-in "’ price of e, £42
Pedestal Speaker legs £2/14/- optional extra.

@ Deferred Terms @
Available on all orders above £10.

g R e e b, O W
highest quality at lower cost

e e e o b D GG
DAYSTROM

2}in. SERVICE 'SCOPE KIT. Model OS-1
Light, compact portable for service engineers
Dim. 5 x 8 x I4in. long. Wc. 10§lb. £18.19.6

POWER SUPPLY UNIT KIT. Model MGP-I|
Input 100/120 v. 2%150 v., 40-60 %. Output
g.%/.. 2.5A A.C.; 200, 250, 270 V., | mAtr‘n;xo

MULTIMETER KIT. Model MM-IU. Ranges
0-1.5 V. to 1,500 V, A.C. and D.C.; I50uA to
ISA. dic.; 0.2 02 t0 20 MQ. 44in. 50uA '27:..;6

AUDIO VALVE MILLIVOLTMETER KIT
MODEL AV-3U. | mv.to0 300 v. A.C. 10 ¢/s. to
400 kcfs. £13.18.6

AUDIO SIGNAL GENERATOR KIT. Model
AG-9U. 10 cfs. to 100 kcfs., switch selected.
Distortion less than 0.19. 10 v. sine wave output
metered in volts and dB’s. £19.3.0

MGP-|

VF-ly

RESISTANCE - CAPACITANCE BRIDGE
KIT, Model C-3U. Measures capacity 10 pF to
1,0000:F., resistance 100 Q to 5 MQ) and power
factor. v. test voltages. With safaty zv,vilt;h‘.

DUAL-WAVE TRANSISTOR RADIO KIT.
Model UJR-). This sensitive headphone set is a
fine introduction to elecironics for any youzislt:r‘.

4WAVE TRANSISTORISED PORTABLE
KIT. Model RSWe-l. 7 Transistors and three
diodes. For Short and Medium wave-bands (200
550, 90-200, 18-50, and 11-18 m.). In solid leather
case ficted with recractable whip aerial. £20.18.6.

TRANSISTOR PORTABLE RADIO KIT.
Model UXR-I. Pre-aligned LF. transformers,
printed circuit and a 7 x 4in. high-flux speaker.
Real hide case. !M.IO.‘

HI-FI F.M. TUNER. Tuning range 88-108 Mc/s.
For your col i this is available in two units
sold separately as follows: Tuner Unit (FMT-4U)
with 10.7 Mc/s. LF. output £3/2/- inc. P.T. LF.
Amplifier (FMA-4U). Complete with case and
valves £10/10/6. Total £13.12.6

AMATEUR TRANSMITTER KIT. Model
DX-100U. Covers all amateur bands from
160-10 metres. Self contained including Power
Supply. Modulator and V.F.O. £78.10.0

“HAM " TRANSMITTER KIT. Mode!
DX-40U. From 80-10 m. Power input 75 w.
C.W., 60 w. peak controlled carrier phone.
Output 40 w. to aerial. Provision for V.:.2<,).l
.10.0

VARIABLE FREQUENCY OSCILLATOR.
KIT. Model VF-IU. From 160-10 m. Ideal for
our DX-40U and similar transmitters. Price
less valves £8/19/6. £10.12.0

BALUN COIL UNIT KIT., Model B-1U,
Will match unbal d co-axial lines to bal d
lines of either 75 or 300 1 impedance » £4.4.6

Prices include free delivery in the U.K.

— e e

Please send me FREE CATALOGUE (Yes/NO)...........cvvverenroevnen l
LTD [} I Full details of Modal(s)...........c.c..ocvvvriirimeneeerenrenressoeereson '
N A et eesonasaasarasan et e e s et ot s hesaonans i

(Block Capitals)
ADDRESS

Dl gl gl g b b 22 e o B S S
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DOUBLE ENDED

We design and manufacture Ovens to Customers’
special requirements. Shouid you have any prob-
lems in this fied our Technicai Department is

always willing to help you solve them. Vacuum
s T A I N L E s s s T E E L Ovens with temperatures of up to 600°C are also
manufactured by us on similar lines but with

with glove box for semiconductor devices

Sectional Heating and Water-Cooled Ends.

We design, manufacture and supply Vacuum
Machinery to major companies in Great Britain and
Overseas.

W,
N\ F(( : Vacuum Ovens with Glove box and high pressure
unloading chambers. Salety interlocking of doors.

ing chamber, separate gas feed lines etc.
[ QO
Y6 o

Made throughout in polished stainless steel.

Single action door openings.

Rectangular with self spacings to suit.

Double-ended controls.

Electrical interlocking of alr inlet and isolation valve.
Outer cover hermetically sealed.

Temperature Range 0-400 C,

or equivalent F,

Automatic high pressure safety device on unload-

Temperature Control: Normal 4-74°C. Special 4. 1°C.
Internal Spacing 7" x 8" x 18"

(can be altered to special requirements).

Vacuum Range: To 10-* mm.

Respective Vacuum Gauges incorporated.

Automatic air inlet valve on Backing Pump.

Visual Indicators and Fuses on all switches.

Flanged for fitting into Dry Box.
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Specialists in
THE DEIIGN AND MANUFACTUR: OF

Vacuum .l".'qutpmenl

VACUUM OVENS * DEPOSITING -
SPUTTERING * VALVE PUMPING * CRIT., etc.

Single position Vacuum Oven. Temp.
0-300°C Vacuum range 10~ double ended
for fitting in glove box.

Yacuum Oven with St
ingle position

glove box. C.R.T. Pumping

Unit  complete
9] with vacuum
reading, auto-

matic  controls,

Automatic Rotary final exhaust machine for slectric seal-on

C.R.T. complete with oven, air circulation, eLe
automatic temperature controls, etc. ’

Indicacting
lights on all
switches includ-
ing fuses all
visible on front
panel.

VACWELL
ENGINEERING CO. LTD.

WILLOW LANE - MITCHAM - SURREY
Tel.: MITcham 8211 (3 lines)
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7 ELECTRO
METHODS

220077755 LT (5555583

:/ /

A FULL RANGE OFAC.&D.C.

SOLENOIDS

PROMPT DELIVERY

Hiustrated technical data sent on request :
ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS

Telephone : Stevenage 2110-7
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TRANSFORMERS

All for 240 V Input.
CONTINUOUS RATING. Short Rati

Other Supp.llr Voltages as Required.
ng Transformers also available.

sV 80 A o
4V 100 A £10
12V 15 A £4 SV 5,000 A £110
60V 40 A €s 25V 5,000 A . £64
By ar g | gy il o
v 700 A 59
20 0 -8 10V 2,000 A £103
0V 25 A £12 10 v 1,000 A £66
v 40 A £21 ov 900 A £62
S5V 15 A £ Iov 500 A £38
“gx I?gﬁ ::ts; 10v 300 A . £28
20V 800 A £80
By e -8 0V 3,000 A . £150
6-12V S0A . £10 5V 1,000 A £39
12V 60 A £12 2v 1,000 A £75
12V 100A . £16 28V 1,000 A . £96
weBy S0 & | ey Ao
1 e - 1Hov 700 A . £150
110 V centre tapped 25 A £29
6-12-18-24-30 V 12A £l
TRANSDUCTORS THREE-PHASE
SATURABLE REACTORS TRANSFORMERS
Input 400/440 V.
Saturable Reactors for con- M 50 A 3-phase  £40
—75 trolling AC loads from .Skva | 230V~ 50 A 3-phase €78
to 300kVA.  Available for [ 10V 100 A 3-phase £90
all standard AC supply volt- 4V 5000 A 3-phase £130
ages, single-phase and 3-phase These and other Transformers
Standard DC control volts: | 3" be supplied for 3-phase,
12, 24, 36, 110 and 240 V 6-phase and |2-phase Rectifiers

Val. TMOBILE VOLTAGE SELECTOR

AUTO-TRANSFORMERS
Range: From 1.6% to 100%, of Supply Volts in 64 steps of 1.69,
ON LOAD SWITCHING. 259%, over-voltage avallable as extra.
VOLTMOBILES can be used 250 vV 440 V. 440 V.
by themselves or in the prim- Output Single- Single-  Three-
ary of another transformer to 30 A E:sue ﬂ\ase £r'hsase
give very fine changes of 60 A: £70 £82 £143
output. 100 A. £99 £116 £176

D-C MOBILE RECTIFIER SETS

For 240 V. AC. The larger outputs are available for 3-phase supply.
Full load DC Volts and Amps are stated.

Transformers and Rectifiers. We specialize
in HEAVY CURRENT EQUIPMENT.

2 JORDAN STREET, MANCHESTER 15,

Prices are without Meters and Regulators.

6V 15 A £14 6V 10 A £26

6V S50 A £47 6V 2 A £32

6V 100 A £66 6V 40 A £42

12v 10 A . £15 6V 60 A £55

2v 20 A £22 1o v 5A £32

12v 30A £28 1o v 10 A £42

12v 60 A £45 1ov 15 A £53

12 v 105 A £62 1o v 20 A £67

12v 210 A £83 110 V 25A £84

12v 1,000 A £185 220 vV 130 mA £15

24V 12 A £23 250 Vv 6 A £49
24V 20 A €27 250 v 10 A £70

24V 30 A €33 250 v 15 A £89

24V 60 A £41 250 v 20 A £110

24V 105 A £70 1,200V 225 mA £30

24V 200 A £86 Built in to order—Ammeters—Voltmeters—Rheostats—
24V 750 A £262 Stabilising Circuits—Smoothing Circuits—Variacs.

CARRIAGE EXTRA on all units.
SPEGIFIC ENQUIRES are invited for HARMSWORTH, TOWNLEY & CO.

CENTRAL 5069
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CHAPMAN ULTRASONICS LTD.

ANNOUNGCE AN IMPORTANT ADDITION TO THEIR RANGE OF
REINFORCEMENT AND P.A. AMPLIFIERS

THE CHAPMAN 30 watt amplifier has TWO micro-
phone inputs and one pick-up input. It is compact
and attractively styled in silver and black, controls are
grouped for ease of operation on an illuminated perspex
panel. The 30 watt fills a real need in the field of Public
Address Equipment.

Chapman Public Address and Industrial Power Ampli-
fiers range from 30 watts to 5kW. in addition to the
well-known Domestic FM/AM Radio Tuners,
Monaural and Stereo Amplifiers. Radio Tuners for
Factory Music Relay installation, Sound Reinforce-
ment equipment for large halls, etc.

P.A. 30 Watt Amplifier Model SR 330

CHAPMAN ULTRASONICS LIMITED

PORTABLE WHEATSTONE BRIDGE

This is an extremely accurate and portable instrument, operat-
ing from internal dry battery. Special provision is made so that
external batteries and galvanometer can be employed when
required. This portable Wheatstone Bridge can be used, without
modification, for the accurate location of cable faults by the
Murray and Varley Loop Tests. An additional feature is the
availability of the adjustable resistance arm for use as a 4-dial
decade resistance box.

Available in a bakelite case if preferred, instead of teak as shown
in the illustration.

Dimensions: 11}in. x 7§in. x 63in. Weight 10} lb.

DORAN INSTRUMENT CO. LTD.

LSB COMPONENTS LTD. are experts in COIL WINDING AND

ENGAPS“LAT'ON and manufacturers of highly specialized electronic
components to specification. Your enquiry will be dealt with promptly.

LSB COMPONENTS LIMITED

Please write for full details to:

24 UPPER BROOK STREET, MAYFAIR, LONDON, W.1. Telephone: HYDe Park 2291.

Dad6l W.W.
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... here’s
better Equipment
at lower prices!

Ideal for the service man, these instruments
have been designed by experienced, practical
engineers. They are completely reliable,
sensibly priced and attractively presented.
Write for full details now!

MODEL O.S.I/F
New Low Priced Service

0SCILLOSCOPE

This is an ideal light and
compact portrble ’scope for
the service man, the overall
dimensions being 5in. x &in, x
14}in. lorg at a weight of 101b.
£26.7.6 plus carriage.

MODEL 0.S.1 (in Kit t'or{;\)6

MODEL AG-9U/F
AUDIO SIGNAL GENERATOR

An invaluable instrument
for hi-fi audio and many
ultra-sonic and IL.F. ap-
plications requiring an al-
most  perfect  sine-wave
si| , without the necessity
0 expenslvc filters.

£26.3.0 complete with 24-
page  Handbook. =~ Model
AGIU (in Kit form) £19.3.0

- Having

WIRELESS WORLD

11

trouble

Tracking faults?

Tests transistors while in cir-
cuit. Has its own self-contained
power supply providing smooth-
ed DC 0-25 v. Size 5} x 3 x
2}in. Price £10. Order or
send for full details TODAY.

SKANTEST

Will Save You Time & Money!

The most eff.cient .owest priced
time base component short.ng turn
tester.
Tests—
Line Output Transformers, De-
flector Coils, Blocking Oscillator
Transformers.
For=
Shortung Turns.
Open Circuit.
£7. 10, ©

(Nesnt Trade)
Subjeci 10 quantity discount 10
who.esalers.

D900

a new, compact, dynamic

TRANSISTOR TESTER/
POWER SUPPLY

@ Makes possible dynamic transistor
testiny, in sttw,

@ Tests CURRENT GAIN (AC)
ALPHA GAIN.

@ Tests CURRENT GAIN (under
DC conditions) BETA GAIN.

@ Mcasures leakage Currents be-
tween Collector, Base and Collector/
Emitter, at any voltage between
0-25 v.

Some of the other
top grade instruments

available,
FACTORY ASSEMBLED,
WIRED & TESTED.

Deferred terms available on most items.

Capacitance Decade Box
Model DC-1U (in kit form) ........ £5 18
Resistance capacitance Bridge C-3U/F £13
MODEL C-3U (in kit form)
Audio Valve Millivoltmeter AV-3U/F £19
MODEL AV-3U (in kit torm) ...... 13 18
Audio Wattmeter AW-1U/F .... 0
MODEL AW-1U (in kit form) ....
Electronic Switch S-3U/F ........
MODEL S8-3U (in kit form) ...... 18
Please csk for details. See the range at our
London Showroom, 138 Lewisham Way. New Crcss, S.E.14.

DC-1U/F £9 0
....... £7 19
19

19
18

0
6
6
6
[}
6
0
6
0
6

In the Trade?

Direct TV Replacements Ltd.
offer you the largest stocks of
specialised TV replacements in
Gt. Britain. Same day despatch,
technical advice, individual
attention. Get in touch now!

PLEASE SEND CASH WITH ORDER NOW OR ASK
FOR ILLUSTRATED LEAFLETS TODAY stating
instruments in which you are interested.

LTD.

Dept. WW/4/61 138 Lewisham Way, New Cross, London, S.E.l4
Day and Night Service: TiDeway 6668

TiLeway 6666
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MAGNETIC TAPE RECORDER
FOR STUDIO PURPOSES

These large push buttons, which are easy
to survey, make its operation a pleasure.
They are very easy to control. All functions
can also be remote controlled. Transistor
operated tape tension adjustment is effected
by tape balance.

Convincing is its easy and amazing simple
construction out of easy accessible and
exchangeable building components.

STUDER
\V 4

TECHNICAL DATA

Tape Speed ... 15in. and 7}in./sec.
Frequency Response . 30 cpsto 12 kefs

+1to —2db
Signal to Noise Ratio ... 60 db minimum
Distortion Factor ... ... 2% maximum
Wow and Flutter, welghted ... =£0.0759%

All quoted values are for 5in/sec.)

he equipment being deliverable in full track or stereo con-
struction,

Offer with detailed leaflet on request.

ELEKTROMESSTECHNIK WILHELM FRANZ KG

LAHR /SCHWARZWALD (WESTERN GERMANY), POSTBOX 327, TELEPHONE 2053, CABLES: MESSTECHNIK, TELEX: 752934
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... satellites (orbiting our planet every few minutes)
are the key to intercontinental telephone calls.

... manned space travel is bere.

... New York is only tno bours anay.

o t b e n o o o SUFLEX capacitors nill be playing their part

as they are today—doing whatever they are
. meant to do . . . and doing it nell

SUFLEX Polystyrene Capacitors can be made smaller, pF for rF, than any other
condenser of comparable performance. Write now for full details and prices to:
SUFLEX LTD., 54 UXBRIDGE RD., EALING, W.5. Tel: EALing 7733
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E N1 COMMUNITY TELEVISION SYSTEM

Full technical particulars together with
any planning assistance that
may be required can be obtained from

because of THIS ....

® GOOD STRONG SIGNALS
@ CLEAN PICTURES
® ELIMINATION OF AERIALS

An occasional intermediate amplifier and neat house-to-
house wiring are the only visible evidence that, in this area,
for the first time T.V. is being enjoyed at its best, with clean
pictures, no interference and no aerial replacement and
repair costs.

Built with the future in mind, the installations of to-day are
capable of handling a third or fourth channel—or more,
colour, “coin-in-the-siot” T.V. or any foreseeable develop-
ment in television and sound techniques.

EMI ELECTRONICS LTD.

Recording and Relay Division

HAYES - MIDDLESEX * ENGLAND
Telephone SOUthall 2468 Ext. 633 ee/cTviY



APRIL, 1961 WIRELESS WORLD 15

Data and
Control
Multiplex
Equipment

UTILISE YOUR CABLES MORE
EFFICIENTLY!

By using GEC Data and Control

Multiplex Equipment, large numbers

of control signals and back indications can
be sent simultaneously over a single pair
of wires or radio link.

APPROVED FOR USE OVER POST OFFICE LINES

The equipment is already used and acclaimed by
many industries including:

Railways OIll Processling

Mining Electricity Supply
Aviation Communications

ELECTRONICS FOR INDUSTRY

Please write for further Information to :

THE GENERAL ELECTRIC COMPANY LIMITED

Electronics Division: Lower Ford St - Coventry - England
Smee’s G.E.C. 68
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GANNON ‘D’ Sub miniature
connectors BRITISH PATENTS PENDING

COMPACT, ROBUST AND MINIMUM WEIGHT

R Jow with Floating Monniting Buskeo!

Available in: 9, 15, 25, 37 and 50 ways—
with floating mounting
bushes if specified.

Current Rating: 5 Amps per Contact.
Working Rating: 750 V.—D.C.

(Sea Level)
Contact Resistance: < 2.0 milliohms.
Contacts: Phosphor Bronze; finish
Gold Plate on Silver.
Pins: Brass finish Gold Plate on
Silver.
Polarization: Keystone Shell.
Steel; finish Passivated Cad.
CARR FASTENER COMPANY LIMITED Covers: Standard or 90° entry with
Stapleford, Nottingham. Cable Clamps—Steel Cad.
Tel: Sandiacre 3085/8. plated.

%85?/‘1’37". 3tfz.filggl:‘tland St., London, w1  J0int Service Quality Approved Cert. No. 138

Tel: Museum 9361 Manufactured under licence from Cannon Electric (G.B.) Ltd.




R-C Oscillator

TYPE TF 1101
20 ¢/s to 200 kcfs.

Video Oscillator TYPE TF 885A/1
28 ¢fs 1> 12 Mcfs.

OSCILLATORS

MARCONI
INSTRUMENTS

With more than 120 Marconi FOR ELECTRON'C
Instruments from V.L.F. to
S.H.F., we are confident that MEASUREM ENT
we can provide the facilities
you require at the frequen-
cies you are working on.
To learn about all of them
you need our 170-page cata-
logue, but this folder will
introduce you to a represent-
ative selection. When you've
read it you will want to know
a lot more about Marconi
Instruments—and to make it
easy for you to get full techni-
cal details of the types that in-
terest you, we provide a time-
saving coupon on page 4.

BRITAIN’S
WIDEST RANGE

——— §
Dual- N Telecision
05‘;7"::’:0‘:& g N 2 -E Measuring

N Y Oscilboscope

TYre TF 1331, L.F. 2
[ $ rvee TF 1277
D.C. to 15 Mc/s. Cscilloscope ® B

Twin- Y-inputs, with T rE TF 1159 ‘& 4% [ I Wtk
50 mViem 4 | IS &5 tc 20 ko's ‘ D % P Measures K factor
sensitivity. Y ! 4 },,;_\ Jom sersitivity. 'y - sm:;‘s:\::: z: l;xlsle\

i g i I v iz resolutina, : ack-leve

S'"%ch:e_!i_l;\:‘\ ;';3‘,‘0'0“' & :'. . o8, 17-in¢a tabz ‘ ‘ . ’ stat-ility
“available. AR ) ‘ & "G lnclud?s l'inc-ﬂrobc

n p, ’ aclit
R ) eS8y
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Low-Capacitance Bridge Tvwe TF 1342
0.002 upF te 1,117 puF at | kefs.

Carrier Deviatian Meter Tyere TF 791D,
Carrier: 4 10 1,024 Me/fs,
Deviation: 10 ¢fs to 125 kc¢/s.

MODULATION

OVER 120 Raavsnss FROM VL

) F.M./A.M, Signal Generator
Standard Signal Generator T1vre TF 144H,

TYPE TF 995A/°M F.M. Signal Generator T1YPE TF 1066B.
10 ke/s to 72 Mcfs. A.M. to 80% 1.510 220 Mc/s. F.M. up to 7% kc/s deviation. 10 to 470 Mc/s. F.M. 10 100 k/s deviation.
A.M to 507

500-watt R.F.
Power Meter

Tyre TF 1208
D.C. 10 500 Mc¢/s
0 to S00 waits
50 ohms.

25-watt R.F.
Power Meter

TYPE TF 1152A.
D.C. to 500 Mcfs;
0.5 t0 25 watts

50- or 75-ohm
versioas.

10-watt A.F. Power Meter Tvpre TF 893A.

20 ¢c/sto 35 s: 20 u\V to 10 watts
2.5 ohms to 20 kQ2



1/4%, Universal Bricge Tvee TF 1313, Circuit Magnification Meter TYPE TF 1245

O1luH to 11eH (1 puF 10 110 pF: Q from S to 1.000, 1 ke/s to 300 Mc/s.
at ! and 10 ke/s 0.80K) ¢ 11O M) at d.c. External oscillators

BRIDGES

H.F. Spectrum Analyser TYPE OA 1094,

3 to 30 Mc/s, A.M. or F.M.
Optional If. cxtension unit.

Marstfactured under G.P.0O. licence.

Y -

Television Transmitter Sideband Analyser

-
TYPE OA 124].
| Provides composite television test signal
F.M. Deviatior M=e=r —vpE TF 928. g for measuring overall response of trans-

mitters ar video amplifiers.

Carrier: 20 ta 500 Mc¢/s
Deviatic: te- 400 ke/s.

METERS SPECTRUM ANALYSERS

, Designed and manufactured by specialists with
| 25 years experience of research and development
‘ in the field of electronic measurement.

GENERATORS

U.H.F. Signal Genarztor T1vPf TF 1060 U.H.F. and S.H.F. Sigval Generator Rzdar Test Set TYPE TF 890A/I
4 2 - d | TYPt TF 1053, 8.500 to ¢.680 Mc/s. Incorporates f.m. s imal
RORCRIRZORME RIS AN U RS 1.600 to 4,000 Mcis. Squarewavea.m.. generatar wavemcter, peaswer monitor, direct ve

m ydulz ion pulse modulation and f.m. sweep. feec assembly and =pectrum analyser.

VOLTMETERS

Yacuum Tube Voltmetar pE TF 104 L
g 1 . 25 mV 1> 300 V (20 </s 1o 1,500 Mc sa
A.C. MicrovoRrmeatsr TYPF TF 1375, ; Vin 10 m\" 15 1.000 V d.c.: R from 0.02G

S0c/sto ]l M_s. SuVio IS volis [ 2 500 M2

tional voltage mulitipliers

Suppressed-Zero Voltmeter e TF 1377



DESCRIPTIVE
LEAFLETS
ON ALL TYPES

OF MARCONI
INSTRUMENTS

10-Mc/s Eiectronic Counter 7TvPE TF 1345/2. Electronic Counter TYre TF 1165,
ON REQUEST Stability: 3 in 10® Counts pulies or sinevavesudto | Mc/s.
Range of optional plug-in units Optiona! T ming Oscillator.

ELECTRONIC COUNTERS

zE2 ;
-
3 ; 1
4] &
m AN ENGINEIR CHICKING THE
< ) 9 9 g " -4 FREQUINCY STABILITY OF
S =z @2 i) @ = = THE F.M.JAM. SIGNAL GENERATOR
o = = @ = o
= o ) = = = TF 995A/5. USING MARCONI
j [r] % s 9 O Q_ INSTRUMFNTS DIGITAL FRIQUENCY
= 3 =} @ 3 g = MEASURING AND RECORDING
s 2 3 ® @ &
o) = a 2 a = FQUIPMENT
g 3 § 8 =
< R
) = Decoder TYPE TF 392,
“ ~ Plug-in units fer in-lina readout. and
5| 5': for driving printers or recorders.
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$ THE INTERNATIONAL CHOICE FOR ELECTRONIC MEASUREMENT
. Please address requests for technical information. using the coupon a. left, to
b vour nearest Marconi Instruments office
N .
g London and the South  English Electric House. Strand. London. W.C.2
= Midlands Marconi House. 24 The Parade. Leamington Spa
3 North 23/25 Station Square, Harrogate
i3 A
e Export Department Longacres. St. Albans. Hertfordshire
T I NGINFERS ARE ALWAYS WFLCOME TO VISIT OUR FACTORY AT ST. ALBANS, AND OUR
5 SHOWROOMS IN LONDON. LEAMINGTON SPA AND HARROGATE

Representation in 68 countries
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dlgtal dlsplay tube

3 Miniature side viewing tubes for the
most compact numerical presentation.

Flying lead connections for maximum &8 Our specialised experience in the design and
convenience and reliability. B manufacture of cold cathode tubes and neon
s Available with numerals from 0 to 9. indicators ensures the high quality, con-
Fractions, plus and minus signs and § sistency and long operating life of Hivac

special symbols are also possible. B8  Numicators. They can be operated in a variety
of ways: from cold cathode tubes or from

g ZeIL8 CICRATD £ TSI U ) L Aol mechanical and electromechanical switches.

a8 seen from the front. Numicators
accordingly offer the very great advan-
tage of in-line display.

% Hivac Numicators have all the normal H IV Ac I I M I I E D
advantages of neon indicator lamps—low

consumption, low temperature operation, STONEFIELD WAY °* SOUTH RUISLIP °* MIDDLESEX ° Telephone: VIKING 1288
and freedom from risk of sudden failure. A member of the A.T. & E. Group
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These famous
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_

% EX - STOCK

_ For ANY .

7 /

/  TYPEW

/ / A8 32mmdie
g type Of % robust, fully sealed—type approved -"5'5\\
g Z for RCS.112A RCC. 122 patterns =¥
% 9 % RVC3 and 4. Stock values from 500 o i
Z reSIStor Z ohms to 2-5M power rating |} watts, F;.-

% x % maximum working voltage 750 D.C.

g speCIfy Z Body diameter 1-562 inches. =

Z g TYPE ‘LH’

/ / AB/AS me o pon
Z é fully sealed miniature version of

Z % Type H. RCSC Type approved to P
é % Patterns RVCI and 2. 0
é (rEsveD) % Stock values from 500 ohms to 3M, r“’:"f’f" b
Z % power rating § watt, maximum work- | r
. B A ==
% F % ody diameter 0- inches,

/é Z TYPE ‘B)

% / for use where very small size and

% %

Z % light weight are desirable. Fully B samte
Z w I D E s T Z sealed for tropical use. Stock value 2 N
% g from 500 ohms to 3M, power rating

Z R A N G E Z + watt, maximum working voltage :.,s-/.;.'..
% % 750 D.C. -
% Z Body diameter 0-781 inches.

g AND Z

_ FASTEST

7 7

% %

7 7

_ SERVICE  THE RADIO RESISTOR GO LTD.
g é 9-11 PALMERSTON ROAD, WEALDSTONE
. _  HARROW, MIDDLESEX

Z Z Telephone: HARrow 6347

% o

Z 7

%

7

A\
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5 eﬂpf Cel RS3 and RSS
silicon power diodes

and
rectifier stacks

RS3 Diode
ONE AMP 50 volts to 400 volts C.W.V.

RS5 Diode
FIVE AMP 50 volts to 400 volts C.W.V.

@ Available from production
@ High EMclency

@ Small Stze

@ High Temperature Operation
@ Hermetically Sealed

Rectifier Stacks
The design of SenTerCel Silicon Rectifier Stacks offers many advantages

including small size, low weight and higher ambient operating temperatures (up

to 100°C). At present, silicon stacks are supplied with half-wave, bridge

or push-pull connections for either single-phase or three-phase

inputs. The great variety of possible series and parallel connections
between diodes provides an extensive range of voltage and current outputs.

Write for STC silicon rectifier technical literature:

Srondard Telephones and Cables Limited
A :::"':"ﬂ‘“ Registered Office : Connaught House, Aldwych, London W.C.2

RECTIFIER DIVISION: EDINBURGH WAY . HARLOW . ESSEX

61/12MF
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“ STETTNER "
CERAMIC DISC & TUBULAR TRIMMERS

miniature and standard.

Sizes 7.5, 10, 12, 16 and 25 mm. dia.
Eminently sultable for Transistor
Radios and Printed Circuit applica-
tion. High quallty and reliabilley—
low prices.

* NEUBERGER "’
SUB-MINIATURE

/ LOW VOLTAGE

> ELECTROLYTIC CAPACITORS

for D.C. applications, transistor circuitry
and printed circuit applications. 4.5 mm. dia.
MINIATURE ELECTROLYTIC CAP.
ACITORS for all the above applications
plus photo-flash equipment. D.C. range
from 3 v. to 385 v. Etched foil construction,
hermetically sealed in aluminium tubes,
fully tropical and compact. Temperature
range: standard —20° to 4 70°C, for more
stringent requirements, special
models for —40° to +85°C.
P.V.C. insulated or non-insulated.

“ STETTNER "
CERAMIC CAPACITORS

A very wide and comprehensive selec-
tion of CERAMIC CAPACITORS,
tubular and disc. LOW VOLTAGE
ceramic Capacitors for transistorised
circuits.

p

CONDENSERS

Available patterns: AM, AM/FM,
FM, 2- and 3-gang. Miniature Con-
densers for Transistor Radios. Strong
and reliable construction of best
materials.

PAPER
CAPACITORS

hermetically sealed in aluminium
tubes, CAPACITORS for discharge
lighting applications.

CAPACITORS for Motor Starting.
BOTH TYPES ARE SUITABLE FOR
OPERATING IN TEMPERATURES
OF UIP TO 490°C WITH PEAK CF
+100 C.

SPECIAL TRIMMERS

Tubular-screw adjustment, mica di-
electric. Wide capacitance sweep,
e.g. 2/20 pF, 3/30 pF, 3/40 pF, 3/50
¢F. AIR TRIMMER 2/20 pF mounted
on ceramic base,

STEATITE INSULATIONS LTD

31, GEORGE STREET, LOZELLS, BIRMINGHAM, 19

Telephone: NORthern 8357/8 Telegraphic Address: **Steatite-Birmingham, 19"’
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SOLVE THESE PROBLEMS

with

thermistors

TEMPERATURE MEASUREMENTS
Bead types F, GT & M - Disc types K, KB & KH

TEMPERATURE CONTROL AND COMPENSATION
Bead types F, G & M - Disc types K, KB & KH
Silistors (positive temperature coefficient)

SCIENTIFIC AND MEDICAL MEASUREMENTS
Types F, G, M, P, U & Manometer Set

FEEDBACK LOOPS & TIMING DEVICES
Low power types A, B& R - High power type L

‘R. F. POWER MEASUREMENTS
Up to 1 Mc/s type B
Up to 10,000 Mc/s types E & U

DOMESTIC AND ENTERTAINMENT APPLICATIONS
‘Tyres G, KS & Brimistors

CURRENT SURGE SUPPRESSION AND CIRCUIT PROTECTION
I max > 1.0A CZ4, CZ9A, CZ11, CZ12

I max 0.1 to 1.0A, CZ1, CZ2, CZ3, CZ6, CZ8

I max < 0.1A CZ10

Srandard Telephorres and Cables Limired

SORrEONENTS Registered Office: Connaught House, Aldwych, London W.C.2
! GrOUP
TRANSISTOR DIVISION: FOOTSCRAY - SIDCUP - KENT

60/TMK
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HIGH SENSITIVITY
LOW COST
WIDE VERSATILITY

with the

A.C. VALVE VOLTMETER

The Advance Advac has all the qualities required
in a first class laboratory tool. An extremely
sensitive a.c. valve voltmeter, it also functions as
a wide range amplitier or as a null detector and
indicator. Compact and of robust construction,
the Advac is an outstanding product of Advance
skill and experience in the world of instrumentation.

EXTREME SENSITIVITY accurate down to 100uV
WIDE VOLTAGE RANGE 1mV to 300V F.S.D.
WIDE FREQUENCY RANGE 15 ¢/s to 4.5 Mc/s
AMPLIFIER RANGE 10 ¢/s to 10 Mc/s

AMPLIFIER GAI' 60 dB in 10 dB steps

AMPLIFIER OVUTPUT 1V max.

nett price in UK.,

£55

Size: 43in. X 7%in. X 63in. Weight: 7lb. including very low capacity

TYPE VM77 e
Wm COMPONENTS LIMITED.

Ll INSTRUMENTS DIVISION ® & 6 @ 0 0 0 06 0 ¢ 0 0 0 0 0 0 0 0O 0 0 0
ROEBUCK ROAD * HAINAULT ¢ ILFORD + ESSEX ¢ TELEPHONE ¢ HAINAULT 4444 IT/Ea

Jeaflet No WFI2! avaslable on
request.
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ensure CONSISTENT
magnetic characteristics

with STC
permalloys & permendur E

23

PERMALLOY ‘C’

for highest initial permeability, useful
for wide-band frequency transformers,
current transformers, chokes, relays
and magnetic shielding.

PERMALLOY ‘B’

has lower initial permeability than
Permalloy ‘C' but has a higher value
of flux density. It is suitable for use
where high permeability to an
alternating field superimposed upon
a steady polarising field is required.

PERMALLOY ‘D’

for very high resistivity withouc
undue lowering of the maximum flux
density. Variation of permeability
with frequency is small. Ideal for
H.F. applications.

PERMALLOY 'F’

very rectangular hysteresis loop with
a rententivity of at least 95°, of its
saturation value; high flux density
and low coercive force. Ideal for
saturable reactors, magnetic
amplifiers, digital computers,
memory devices, etc

V-PERMENDUR

for high permeability with a very high
value of maximum flux density. Finds
special application for use as high
quality receiver diaphrams, also
motor generators and servo-
mechanisms in aircraft where weight
and volume are important factors.

PUYSICAL PROPERTIES ANO GENENAL MAGRETIC CHANACTERISTICS
Permaliey '8* Permalisy °C* Permalley ‘0" Permaltey 'F* ¥ Permendur

Specific Gravity [ 5] X} 3.15 L X 8.2
Electrical resistivity—
microkms per cm cube 111 [1] 1] % %
Initial permeability #a 2000 10 § 090 15000 10 40006 100810 3000 400 te 1 008 700 te 1 000
Matimum permeability
“max 15000 16 40000 | 50008 te 150000 | 12000 te 20000 | 200000 te £20 000 | 3000 te § 000
Magnetiging force
for “max-sersteds 0.20 10 0.40 0.925 10 0.04 0.2160.5 0.01120.10 2.01e6.0
Mazimem fux deasity-ganss 16 900 (1, ] 13800 14 000 24000
Ceercive force in eersteds
for B, =5 900 qauss 015 0.0 (B} 0.05¢ 23t
Nemanence in gauss
for B, =5 000 gauss 400 3500 3500 13 000 16 0001
Rysteresis loss in ergs/ce/
cycie for 0, =5 000 ganss 149 o 200 20° 12500t
Tetal Toss In watts/ih for

may = S 990 pauss 50 ¢/s i (X" 02 0 o
8.015 in. sheet

® for l.“ =14 000 qauss tied,,, =20 040 qauss

Write for Technical Data Sheets :—

COMPONENTS
GROUP

Srandard Telephones and Cables Limired

Registered Office: Connought House, Aldwych, London, W.C.2
MAGNETIC MATERIALS SALES DEPT: EDINBURGH WAY

- HARLOW . ESSEX
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Focket
. Paging
PAYS!

s | A The lightwelight receiver, compared here
\\ with a fountain pen, clips in any pocket.

Ihan increasing number of progressive firms
and institutions, the Multitone * Personal Call’
Pocket Paging System is saving countless wasted man-hours.
It can do the same for your organisation—and your customers.

On telephone working alone, Pocket Paging reduces * call-backs ’
and the need for extra lines and operators sufficiently

to oftset the cost—a few shillings per week per man * on call*
—inclusive of all operating costs.

Not a telephone of any kind, Multitone * Personal Call ’

is a unique paging system which enables any of your key staff

to be contacted immediately wherever they happen to be,
selectively and without disturbing anyone else —no loudspeakers,
bells, flashing lights or any other distraction.

This all-British equipment, which is installed in hundreds
of hospitals and an even larger number of industrial firms in 30
countries, is simple to install and foolproof to aperate.

Post coupon now for a leaflet which tells you all about one of the
greatest time and money savers of this electronic age.

MULTITONE e

the original ‘ Personal Call’' Pocket Paging System

- -— — -
I_lee send mo full éotails of the Multitome * Personal Call’ Pocket Paglng System
Name

MULTITONE ELECTRIC COMPANY LIMITED
12-20 UNDERWOOD STREET * LONDON N.1
Telophone: Clerkenwell 8022

Firm

Address

r—————
|
|

H
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FOR ‘THE FULL
APPRECIATION AND
ENJOYMENT OF

YOUR <IND OF MUSIC...

The complete Quad range of
matched units comprises:

QUAD 22 Control Unit

QUAD II Ampilifier

QUAD Electrostatic Loudspeaker
QUAD F.M, Tuner

Send a postcard to Dept. W.W.
for illustrated leaflet.

@@@@—fcr the closest approach to the original sound

ACOUSTICAL MANUFACTURING COMPANY LIMITED - HUNTINGDON - HUNTS Telephone : 361
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...and 200 miles away a telephone rings!

Eight hours ago, an expanse of barren mountain-
ous country made communication impossible.
Tonight, 60 telephone channels and teletype
span the wilderness.

Transportable MICROSCATTER is a super
high frequency radio system for long-range
communication. Developed by Canadian
Westinghouse, MICROSCATTER beams sig-
nals high above the earth sending two-way
voice and teletype messages up to 200 miles over
land and water . . . without costly relay stations.

The compact MICROSCATTER radio system
fits in a standard 30 ft. truck trailer. Now,
whenever men and equipment move, MICRO-
SCATTER moves right along with them. It is
particularly suited to military and government
projects in remote locations. Units designed for
self-contained field operations are set down by
helicopter.

CANADIAN

Westinghouse

A Westinghouse communications specialist will
be pleased to explain fully the MICRO-
SCATTER operation and relate it to your
problem. Contact your nearest Westinghouse
office, or write to Canadian Westinghouse
Company Limited, Electronics Division,
Hamilton, Canada. YOU CAN BE SURE . ..
IF IT'S WESTINGHOUSE.

MICROSCATTER APPLICATIONS
COMMERCIAL B T MILITARY

Fixed Station — 120 telephone | Wide Band —~—radar
channels —data
—television and —120 telephone
sounc channels

Transpartable— 60 telephone
channels
—teletype

Tactical and — 60 voice channels
Transportable—teletype
—data

FEATURES

* Frequency—4400-5000 mc
¢ Antennas — 10 to 28 ft. diameter

* Power—2 KW
* Range—100 to 200 miles

C]

60-A-745
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This valve now
has the
American number
7922

issued by

E.A.l

this
Ediswan
valve
We'd like to hook a finger in your buttonhole and

u ]
I S g o I n g give you the whole story of our improved valve pro-

duction—the new machines that we’'ve developed
ourselves, the brilliant time and labour saving
to CO St techniques our bright boys have worked out, and
the gratifying response to our drive for increased
efficiency. But we’ll spare you and simply say that
the result of it all is a drop in the prices of a number

of our valves. The 13E1 is one of them. Write to us

A and we’ll tell you about the others.

DISWAY

VALYE |

EDISWAN 13E1. A tetrode with an outstanding performance
for series or shunt regulation.

%vonv . ?A Va(max)  Pa(max) Ik (max)
13-0v 26A 800V 90w 800mA

EDISWAN INDUSTRIAL VALVES & CRT's

Associated Electrical Industries Ltd.
Raclo & Electronic Components Division, 188 Charing Cross Road, London W.C.2 . Telephone: GERrard 9797
TA 16/33
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manufacturers of the famous
Stentorian High Fidelity speakers,

Radio components and cabinets

congratulate
Wirveless World
on its S0th Anniversary

and send best wishes

for ats future

WHITELEY ELECTRICAL RADIO COMPANY LTD.
MANSFIELD - NOTTS * ENGLAND - Telephone: MANSFIELD 1762-5
London Office: 109 Kingsway, London, W.C.2.
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s DESIGN: Complies with BSS 2214.

Yk CONSTRUCTION:
pound filled.

¢ DIMENSIONS: Plan and Fixing to RCL.215.
v HUMIDITY: Category H2 or better.

Y TERMINALS: Patented design insulators,
layout to RCL.215.

Yk MOUNTING: Upright or Inverted.
Y FINISH: Grey Hammer, stoved enamel.

v& STANDARDS: Range of Transformers ond
Chokes available from stock.

Steel encased, com-

The Atlantic Series can occommodate tronsformer designs rated up to 650VA at S0 c.p.s

WiIRELESS WORLD 29

PARMEKO
ABLAN T EE seves

STANDARD TRANSISTOR
SUPPLY TRANSFORMERS

This range has been developed primarily for providing a
power suppIK to transistorised circuits, but can also be used
for many other applications where a low voltage output is
required.

SECONDARY: (a) Windings of | to 24V. are tapped in
approximately 1 volt steps and those of 2 to 48V. in approxi-
mately 2 volt steps. The D.C. current ratings shown are
those obtainable from a bridge rectifier with either choke or
condenser filter.

SECONDARY (b): An H.T. winding Iis provided on certain
models for stabilised circuits and this is tapped at each 50V.
from 0-250 volts.

All Standard transformers have their primaries wound 10-0-
200-220-240V. 50 c.p.s. supply. An electrostatic shield is
fitted between primary and secondary windings on all models.

SECONDARY (A) SECONDARY (By
CATALOGUE RATING (AMPS) RATING
Ne. VOLTAGE VOLTAGE
LS o?ér."éhgiz D.C. COND RS R.M.S. CURRENT
P2545 | 1to24V. 16A. 10A. - —
P2946 | 2t048V. 146A. 10A. - —
P2947 | 1t024v. 32A. 20A. - =
P24 | 1024V 16A. 10A. | o0-250v. (S0V. Seeps) OmA
P-2949 2to 48V. 1-6A, 1-0A. 0-250V. (S0V. Steps) 40mA
P2950 | 1to24v. 32A. 20A. | 0-250V. (50V. Steps) 40mA
P2951 | 2to4av. 32A. 20A. | 0-250V. (SOV. Steps) 40mA
P2952 | 1to24v. SO0A. 32A. | 0-250V. (SOV. Steps) 40mA
P2953 | 2to4av. SOA. 32A. | 0-250V. (SOV. Steps) 4OmA

A table showing method of connection is supplied with each transformer.

STANDARD SMOOTHING CHOKES

Voot | .C. Correne | mduccance | RERTEDT | MO | Foiiion
P-2954 16A 40mH 062 9000/49 | 2-3
P-2955 1-6A 60mH 090 9000/57 | 9-10
P-2956 32A 15mH 031 9000/49 | 23
P-2957 32A 35mH 039 9000/65 | 9-10
P-2958 SO0A 9mH 015 9000/57 | 910
P-2959 50 25mH 016 9000773 | 9-10

We shall be pleased to quote
for your specific requirements.

PARMEKO LTD - PERCY ROAD - LEICESTER - ENGLAND
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PHILIPS

(vant_ amri )

PHILIPS

ArRIL, 1961

X=-Y

oscilloscope

GM 5639

Sold and serviced by Philips Organizations all over the world
Sole Distributors in the U.K.: Research & Control Instruments Ltd.,
207 King's Cross Road, London W.C. |

Overseas enquiries please, to the manufacturers,

N.V. Philips, EMA.Department, Eindhoven, the Netherlands.

electronic measuring
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lc = Ve curves

of a transistor

Phase measurement
with special graticule

Comparison of
3 frequencles

fa = Ya curves
of a tetrode

WIRELESS WORLD 31

® The amplifiers of type GM 5639 have a relative phase
shift of less than 2° for frequencies up to 1 Mc/s.

©® Phase balance can be obtained at any frequency within
the bandwidth.

Due to these features curve tracing without any distortion as well
as accurate phase measurements can be carried out.

The time base with its sensitive and stable triggering permits of
the oscilloscope also being used as a general purpose instrument.

Thus it is suitable for a wide range of applications in industry and
research, especially in semiconductor and power-current techniques.

Characteristic Features

Both amplifiers

Bandwidth  : 0-1 Mc/s

Sensitivity 1 Y-amplifier 100 mV/cm, X-amplifier 200 mV'cm

Attenuation : up to 50 V/em adjustable in 9 calibrated steps (accuracy
£ 30) and continuous I:3

Relative phase shift less than 29 for frequencies up to | Mc/s.

Time base

Sweep speeds: 2 ps’em- 100 ms/cm adjustable in 8 calibrated steps (accuracy
+ 50/y) or continuously up to 600 ms/cm.

Triggering facilities: internal or from an external source for pulse repetition
frequencies up to | Mg/s,

Adjustable triggerstability,

C.R.T.
10 cm flat-faced tube with 2kV acceleration voltage.
Different graticules for curve tracing and phase measur s are supp

led
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NEW VINKOR SERIES

Covers frequencies from 100 Ke/s to Me/s

A new series of Vinkor adjustable pot cores has now been developed by Mullard for use in the
frequency range 100 kcfs to 2 Mc/s. This series is in addition to the highly successful group
already widely used for frequencies between 1 kefs and 200 ke/s.

The world's most efficient pot core assembly, the Mullard Vinkor gives a choice

of 3 permeabilities and has exceptionally high performance and stability.

Write today for full details of the wide range of Vinkors now available.

mutard YTNKOR

ADJUSTABLE POT CORE ASSEMBLIES

@ MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.1,

L A K{~}
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countds
~ selecls
indaicales

Here is a tube which can be used either as a counter and indicator, or
selector and indicator—just as you require. It’s the Mullard Z504S—a 4kc/s tube of
all-glass construction. Modern techniques make economically possible these
functions in one envelope. The Z504S brings ycu economies from every angle. It is a
remarkably inexpensive tube . . . and achieves some really welcome economies in
equipment space. Moreover it is made to close mechanical tolerances and so avoids
the need for post-assembly adjustments. If you would like to know more about the
new multi-purpose tube, just write to Mullard quoting reference M4104.

Mullard aliare
u al‘ MULLARD LIMITED - Mullard House - Torrington Place - London W.C.1 [Mullard]
N,

GOVEANMENT AND Telephone: LANgham 6633
INDUSTRIAL VALVE DIVISION @MVTBuoa
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A
EDDYSTONE 680/X

A 15 valve communication
receiver with many refinements
including crystal filter, variable
selectivity "'S" meter, push-pull
output and stabilized supply to
oscillator stages. 1110 kefs to

480 kefs and 2-5 to 30 mefsin 5
switched bands. Electrical per-
formance, sensitivity for 50 milli-
watts, 15 db signalfnoise ratio, 4
microvolts on all ranges.
£140.0.0.

WIRELESS WORLD ArriL, 1961

_—
HP RADIO for

EDDYSTONE

RADIO RECEIVERS

EDDYSTONE 840/A

Communication receiver at a
moderate price. 7 BSA valves in
a straightforward superhetero-
dyne circuit. 4 wave bands 30-6-
10-5 mc/fs,10-6-3-7 mefs, 3-8 mefs-
1-4 mc/s, 205-620 metres.
Sensitivity better than 10 micro-
volts. Selectivity 30 db down
10 ke/s off resonance. AC/DC,
Internal speaker. €55.0.0,

o . S

EDDYSTONE 880

The Eddystone 880 high stability
communications receiver has
been designed expressly for use
in professional communications
systems. Tuning range is from
500 kc/s to 30:5 mc/s. Please write
for technical specification.
£380.0.0.

EDDYSTONE 888/A

A 12 valve receiver designed for
the amateur bands, giving full
bandspread. Double superhetero-
dyne with high selectivity and
excellent signal to noise charac-
teristics. Crystal calibrator audio
filter, separate gain controls,
oscillator trimmer. Frequency
1,800-2,000 ke/s, 3,500-4,000 kefs,
7,000-7,300 kefs, 14,000-14,350
kefs, 21,000-21,500 ke/s, 28,000~
30,000 kefs. £110.0.0.

EDDYSTONE 870/A )

A compact, precision built
receiver for the home, giving
news and entertainment from the
whole world. 5 wavebands,
vernier device. AC/DC operation,
built-in mains filter and loud
speaker. Two tone metal cabinet.
€33.0.0.

To: H.P. RADIO SERVICES LTD., 51 COUNTY RD., LIVERPOOL, 4
Please send particulars of the EDDYSTONE RADIO RANGE

Name

Address

POST THI/S COUPON TO-DAY !
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STC

and the -
fourth
dimension—

Capacitors

RELIABILITY... E

Germanium Diodes

Germanium Photocells
Hermetic Seals
High Stability Resistors
Infra-red Filters
The fourth dimension, time—invisible and

lonisation Gauges

intangible, but in the case of STC compo- Magnetic Materials

nents, definable in terms of sustained, fault- Quartz Crystals

less performance—is a very definite factor Selenium Rectifiers

incorporated in their design and manufacture. Silicon Rectifiers

Silistors

Such dependability is very necessary in view Suppressors

ofthevitalfunctionsthatSTC components have Thermal Delay Switches

to perform—in equipment for communications, Thermistors

navigation and remote control; and it is the Thermocouples

reason why STC components are frusted Transformers

implicitly by manufacturers of electronic Transistors

equipment all over the world. Tunnel Diodes

Vacuum Capacitors

Valves
Zener Diodes

Srandard Telephorres and Cables Limired

COMPONENTS
GROUP

Registered Office: Connought House, Aldwych, London W.C.2.
COMPONENTS GROUP FOOTSCRAY SIDCUP : KENT
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WORLD
. o0

For the past fifty years “The Wireless World"” has constantly performed

an unfailing and vital service to the Radio Industry of Great Britain.

-—— Within the half century there can have been no really worth-while

development or technical achievement by British radio engineers which has not

been accurately reviewed in the columns of “The Wireless World".

Bush Radio Limited take the opportunity to express their

appreciation of this service and offer their congratulations in this

Golden Jubilee edition

Wireless World  subites
Wb

Rades Elsatmnies Tolbvssnn

years of progress

P e &
P wl
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The original Home Reception ‘Televisor' set. 1930

Rank Cintel have a direct link with the very beginning of Tele-
vision. To emphasize the physical aspects of this connection,
portions of the fabric of John L. Baird's original Research
Laboratory has been incorporated in the modern premises that
have grown, over the years, on this historic site. Here, where
Television history was made, Electronic history is still being
made. Frontiers have widened, techniques changed but the
spirit of leadership is still with RANK CINTEL.

RANK CINTEL LTD. Worsley Bridge Road, London S.E.26 HITher Green 4600
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6th INTERNATIONAL |
INSTRUMENT SHOW

The Polarad CSG Elect
Sweep Generator has
interchangeable heads co
ing 1.0 to 16.0 kmc/s
wide range of sweep
and continuously vari
sweep width.

The Precision o )
magnetic record- v
er/reproducer is
an advanced
instrumentation
tape recorder,
fully transistoriz-
ed and truly
portable.
Interchangeable
components and
accessories
provide maximum
versatility.

800 series in-
. tape re-
corder mzaasures only 5 x 4”
x 2°. It incorporates the
isi ique coaxially
stem and pro-
for multi-track
to 160 ke/s for
10 ke/s for 56

e entire electronics
package includes record and
reproduce channels, oscilla-
tor and timing reference.

Type 2305A Level
corder is designed fa
accurate recording of
levels in the frequencydfa
from 10 ¢/s to 200 k

The Polarad Model SA-84W
Spectrum Analyzer is a port-
able instrument covering the
range from 10 to 40880 mc/s
in a single unit. It provides
a spectrum analysis display
for precise measurements of
wide and narrow pulses, F.M.
characteristics, and harmonic
and spurious content of
signals.
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The 1961 INTERNATIONAL INSTRUMENT
SHOW, once again sponsored by B & K Laborator-
ies Limited, will be larger and more varied than
ever. Over go manulacturers representing 1o
countries will be exhibiting the world’s most

advanced instrumentation and electronic apparatux.

Hlustrated opposite are but [@ few of the
hundreds of exciting exhibits. For turther details
ot these, or complimentary ticketssdomsthe

show, contact:

B & K LABORATORIES LTD.

Telephone: GROsvenor 4567

‘ 4 Tilney St..Park Lane,London W.1.

'June 19th = June 23rd 1961
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FORTH SERIES TRANSFORMERS

The Ferranu Forth Series Resin Cast Transformers
and Chokes hiase been extensively adopted for
airborne and missile applications in view of the
significant saving of weight and volume which ¢an
be achiesed over conventional types. The range is
designed 10 mieet inter-sersice specifications.

PRECISION POTENTIOMETERS

The Ferranti range of Precision Potentiometers is
designed to provide analogue conversion from
mechanical rotation to anelectrical signal. They have

wide runge of uses in flight simulators, flight
trainers. airborne flight instruments. computers and
similar applications.

‘ EBBA N TI FERRANTI LTD - FERRY ROAD - EDINBURGH 5 SCOTLAND
Telephone : DEAn 1211

First into the future
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COMPONENTS

As one of their oldest regular advertisers* of components,
Belling & Lee Ltd. offer warmest congratulations to the
“Wireless World’' on the occasion of their Golden
Jubilee. We are proud to share with them such a fine
tradition in the annals of wireless history, a tradition to which
intregrity, quality, and forward looking have been the major

factors which have contributed to the joint success of cach.

* The first advertisement appeared on February 18, 1925,

PLUGS & SOCKETS - GLASS SEALS - TERMINALS BE llI"G LEE lTD
CIRCUIT PROTECTION DEVICES b

INTERFERENCE FILTERS - RECEIVING AERIALS GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAND

Regd. Telephone : Enfield 5393 - Telegrams: Radiobel, Enfield
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A-MP Termashield ferrules are one-piece units for attaching earth taps to
screcned wiring. One opcration of the A-MP crimping tool permanently
attaches the ferrule to the screen and one or two ecarth taps. The ferrule
is only slightly larger in diameter than the screened lead. Attachment is
speedy, electrical characteristics are cxcellent, and the attachment
strong and permanent. As the system is solderless, there is no risk of

dry joints and burnt insulation. Snap-on insulating caps, colour-

coded, simply slide over the ferrules and are sclf-locking.

on the ferrule in the earth taps all together on the insulation

\/

* Trade Mark of AMP Incorporated, U.S.A.

TRADE MARK

AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.
Head Office: Dept. 15 AMPLO HOUSE, 87/89 SAFFRON HILL, LONDON, E.C.1
Tel: CHAncery 2902 (7 lines) Cables: AMPLO LONDON TELEX. Telex. 23513

SOUTH AFRICA: DISTRIBUTOR: E. 5. MOWAT & SONS (PTY) LTD,, §1-57 MILNE STREET, P.O. BOX 437, DURBAN, NATAL, SOUTH AFRICA.
ASSOCIATEO COMPANIES INt AUSTRALIA, U.5.A., CANAOA, HOLLAND, FRANCE, GERMANY, ITALY, JAPAN, PUERTO RICO ANO MEXICO API72
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FASTEST
OF ITS TYPE
IN THE
WORLD

NEW MULLARD AVALANCHE TRANSISTOR

Today you can specify a truly dependable avalanzhe junction transistor, for

made transistor thatis manufactured by the Mullard alloy diffusion technique
to give complete reliability of the avalanche mode. Mullard experience
in the development of alloy diffused transistors has made possisle the
production of this high avalanche performance p-n-p junction transistor

60mA pulse with rise time
Here is a transistor to give the designer tremendous scope. The ASZ23 of 1 nanosecond

150v
opens up anew field of nanosecond pulse techniques. A typical application ¢
1s in the sampling oscilloscope circuit shown alangside. imun
Supplies of the ASZ23 are immediately available. aszn ) S

C “T T —
ASZ23 ALLOY DIFFUSION p - n-p JUNCTION TRANSISTOR _] T
Absolute Maximum Ratings Typical Characteristics : 2‘
Collector currents ic (pk) max 100mA ?/t Titunction ?5; C 4 { .L J
T _ cb turnover at 1co t

Reverse emitter. .base voltage Veb max 2.0V 1mA, le—0 24V s pu
Temperature Ratings R se time of output pulse

A typical method of obtaining a predetermined

Storage temperature limits —55to + 75°C In circuit shown ins X
sampling by means of the ASZ23

Maximum junction temperature 75°C if you would like more detailed
Junction temperature rise above ambient 0.6°C/mW information, please write to the
Junction temperature rise above case—.—...0.5°C/mw address below:

another ALLOY DIFFUSION transistor ' @J

Mullard Limited - Semiconductor Division - Mullard House - Torrington Place - London WC1

B MIS 30
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SOUND TAPE RECORDERS

A decade of
manufacturing
EXperience

With ten year’s tape recorder manufacturing
experience Tape Recorders (Electronics) Ltd.,
makers of Sound Tape Recorders, have a
background knowledge which enables them
to produce fine, reliable equipment.

Ten year’s experience lie behind the new
Sound Master, a precision instrument
engineered to professional standards of
performance and reliability. It is a four track,
three speed machine with separate recording
and replay amplifiers. There are full facilities
for mixing, monitoring and multiple
superimposition, and 10 watts output,
through the acoustically designed reflex
loudspeaker system. The Master is, in fact,
a complete magnetic recording system
offering studio quality performance.

Sound Tape Recorders are available in a
range of models to suit every pocket.

THE SOUND MASTER All are handsomely styled, and precision

105 GNS. engineered for long, trouble-free life.

So U N TAPE RECORDERS (ELECTRONICS) LTD.
784-788, High Road, Tottenham, London, N.17.

Telephone: TOTtenham 0811
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The use of Conflex conduit system on the Telecine
Routing Desk at the B.B.C.'s new Television Centre
is a completely new approach to installations of this
nature. Many troubles that are normally associated
with circuit changing are complately eliminated.

Advantages of this system are many and include

® A high degree of flexibility — no metal fatigue.

? Terminations that fit British and American con-
necters, junction boxes, etc.

® Eliminations of special cable lays, moulded
harnesses and problems involved in encapsulation.

® Simplification of connecter wiring and easier
conductor changes.

® In situ assembly that requires no special tools.

® Provision for double-screening on R.F. circuits.

% Write for technical details.
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N
the
top

bracket

Ediswan Mazda TV tubes go into many

—

e

7

’

of the very best sets—sets in the top bracket

It's their natural place after all. Look at their

pedigree; it includes the most famous names

in the industry. See where they came from; some
of the finest factories in the country. Look at their

reputation—peerless! No wonder top bracket sets

fit Ediswan Mazda Cathode Ray Tubes.
(And you can say all that again for the

valves and semiconductors).

ED!§}’!’%\N VALVES, CR TUBES & SEMICONDUCTORS
Associated Electrical Industries Ltd

Radio & Electronic Components Division
155 Charing Cross Road, London W.C.2 Telephone: GERrard 9797

CRC 15/89

APRIL, 1961
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the /%M free-standing speaker assembly

For many years the Wharfedale Omni-directional 3-speaker Corner System
has been recognised as a superbly natural reproducer. It has been demonstrated
in the major concert halls of many countries and has frequently stood the difficult
test of comparison with live musical performances.

The AIREDALE is the latest version of this famous speaker presented for the
first time in a one-piece free-standing assembly suitable for corner or along-the-
wall location.

The smooth, clean bass is characteristic of the high flux 15in. unit which is now
fitted with roll surround.

The 8in. mid-range and 3in. treble units
face upwards for omni-directional treble,
and are arranged in a manner which imparts
a natural airiness to the reproduction.

Cabinet resonance is avoided by loading the
larger panels with ceramic tiles. Some idea
of the solid construction is given by the
fact that the total weight exceeds § cwt.

UNITS:

WI5/RS fitted with heavy cone and impregnated
cloth roll surround for minimum distortion.

SUPER 8/FS SUPER 3

Half-section three-way separator unit with cross-
over frequencies at 400 ¢/s and 5,000 c/s.

SIZE: 39 x 284 x l4in.

WEIGHT: 9! Ib complete.
IMPEDANCE: 12/15 ohms only.

MAX. INPUT: 15 watts.

Individual controls for middle and treble response

are located in the rear panel. PRICE £65-O-°

Availcble in whitewood or fully finished
with a widice of walnut, oak or mahogany
veneers. ‘1icnical model also available

Wh f d ' ;‘ u‘;'xtradcost_‘ . ‘
ar e a e req"f;s[. escriptive  literature free on

WIRELESS WORKS LTD
IDLE, BRADFORD, Yorkshire
Tel : Idle 1235/6.
Grams : Wharfdel, Idle, Bradford.
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MARK 5 DECK
28 GNS.

A tape recorder is only as good as its deck. This is where
precision in manufacture and assembly is vital for
professional standards of recording and reproduction.
In the Brenell Mark 5 deck there’s a rare combination of
advanced technology and an almost-forgotten kind of
craftsmanship.
The Mark 5 deck has a remarkable, new main
motor of a type widely regarded as the most effi-
cient to be used in tape recording. The HYSTE-
RESIS SYNCHRONOUS MOTOR, with a balanced
outer rotor and a heavy, statically and dynamically
balanced flywheel. It brings ‘ wow and flutter’
down to below .19, at 7} ips!
This and the other components providing the specifica-
tion shown below are assembled with fanatical care.
Brenell Mark 5 (and all other equipment) production
is an individual task which is repeatedly checked and
tested. Nothing less than mechanical and electrical
perfection will do.
At 28 gns., you'd be missing a great deal to pay less
and there’s no need to pay more.
Abridged specification
3 INDEPENDENT MOTORS
4 RECORDING SPEEDS
FAST REWIND in either direction. 1,200fc. ree! rewound in 45
mowséw AND FLUTTER | FREQUENCY RANGE:

Below .05% at 15 ips I5 ips: 50/16,000 c/s -+ 3db

Below .1% ac 7¢ ips 74 ips: 60/12,000 c/s -+~ 3db

3} ips: 60/7,000 cfs 3db

Below .15% ac 3% ips
Below .25% at I} ips I§ ips: 60/4,000 c/s + 3db

SELECTIVE FREQUENCY CORRECTION ac I5, 74 and 31 ips.
ACCEPTS B{in. REELS, PAUSE CONTROL, DIGITAL REV. COUNTER,
PROVISION FOR EXTRA HEADS.

TAPE RECORDERS:

3 STAR: 58 GNS.
MK.5: 64 GNS,

,'e”e 3 STAR. R'P STEREO: 89 GNs.
MK.5 R/P STEREO: €99 .12.0

* } track available with 3 Star models

Full details and the address of your nearest stockist from the Sole Manufacturers
BRENELL ENGINEERING CO. LTD. * 1la DOUGHTY STREET ° LONDON WCIl CHAN 5809 & HOL 7358




ArRIL, 1961 WIRELESS WORLD 51

CONTROL DESK— CABINETWORK BY LOCKWOOD
Central Apparatus Room, British Broadcasting Corporation, Television Centre, London, W.12
Manufactured in conjunction with the Planning & Installation Dept., B.B.C.

Wireless World
CONGRATULATIONS

on )/Oll Y

GOLDEN JUBILEE

It has given us pleasure to have been

associated with you for nearly 30 years

Lockwood Studio Monitoring
LOCKWOOD o

ACOUSTIC AND ELECTRONIC EQUIPMENT
LOWLANDS ROAD * HARROW ‘ MIDDX - BYRON 3704
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ADCOLR

(Regd. Trade Merk)

SOLDERING INSTRUMENTS
AND EQUIPMENT

PRODUCTS FOR PRODUCTION

SUPPLIED IN ALL
VOLT RANGES

ALL BRITISH
MANUFACTURE

ILLUSTRATED

SOLDERING INSTRU-
MENT, LIST No. 70
WITH COMBINED
PROTECTIVE UNIT,
LIST No. 700 SHOW-
ING WIPER/ABRA-
SION PAD AND
SOLDER REEL.

BRITISH AND FOREIGN PATS,
REG. DESIGNS ETC.

APPLY
FULL PARTICULARS

ADCOLA PRODUCTS LTD.

HEAD OFFICE

GAUDEN ROAD, CLAPHAM HIGH ST,,
LONDON, S.W.4

Telephones : Telegrams:
MACaulay 4272 & 3101 “SOLJOINT,” LONDON

AUSTRA'IAN OFFICE : 420 ST, KILDA ROAD, MELBOURNE, 5.C.2

WiIrELESS WORLD
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In chess the
major pieces
exercise

REMOTE CONTROL

For the same flexibility of
manceuvre in design use

c{flﬁ/m
/m//c

SHAFTING

The knowledge and experience of
our advisory department is always
at your disposal. Ask for an
engineer representative to call.

St

THE S. 5. WHITE DENTAL MFG, CO. (G.B) LTO,
INDUSTRIAL DIVISION
Britannia Works, St. Pancras Way,
London, N.W.1.

Invaluable technical
handbook available
on request to Dept. W,

R.C-12
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17 19" 21" 23’
110° 114°

LONG OR SHORT NECK

SN s il
A [ Plessey | SCAN COIL FOR EVERY TUEE

The new Plessey scan coil, designed for operation with the full range of 110° and 114°
tubes, incorporates several novel features which improve performance and versatility.
Polypropylene moulding to withstand elevated temperatures in service

Smaller size to suit shortest tubes

Frame and line coils available in wide range of inductance values

Ferrite loaded plastic shift rings remain permanently magnetised and do not
absorb power from the frame coils

® Three methods of picture correction available.
Components Group, Tuners and Wound Components
THE PLESSEY COMPANY LIMITED Division - llford - Essex - Telephone 3040

Overseas Sales Organisation:  Plessey International Limited, Ilford, Essex
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Arcolectric

SWITCHES & SIGNAL LAMPS

T.225: Miniature Slide Switch
D.P. change-over switch

S.L.166: Very small low cost

mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3-AMP switch
with tags to fit printed circuit boards

T.626

Write for Catalogue No. 132
t y ARCOLECTRIC

SWITCHES - LTD
CENTRAL AVENUE, WEST MOLESEY, SURREY. TEL.: MOLESEY 3232

AUTOMATIC CONTINUITY & INSULATOR TESTER (A.CLT)

e e

for the FASTEST-EVER
TESTING OF MULTI-CORE CABLES

Example of testing speed 25 pt cable tested:—

625 insulation tests, 25 leakage to screen, 25 con-
tinuity tests—all in 25 seconds. s
Insulation faults are shown and faulty circuits indicated
by lamps. Cross connected circuit leakages to screen are
discovered, also involved circuits indicated.

Continuity tests are carried out with low voltage, insula-
tion tests 500 v. A.C.L.T. stops automatically after dis-
covering any fault or when the test is finished. ”
Brass type Plessey Mk. IV sockets and plugs are used,

also an aluminium version Mk. 1V is available if required.
A.C.LT. is built for 25, 50 or to order for more circuits.
Fully descriptive leaflet on request.

™ e e J

oA
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The Proximity Switch will provide a
signal to operate a Basic Logic Unit.
whenever a mass of ferrous material
comes within Smm of the operating face.
Having no moving parts, it is an encap-
sulated wound component suitable for use
tn conditions of vibration, shock. dust.
damp—n fact. in any environment where
the epoxy potting compound and the
cable gland will not be damaged.

This Static Switching System

WIRELESS WORLD

wherever

1s vital

The Contactless Changeover Switch,
a form of differential transformer,
will provide signals to operate Basic
Logic Units. changing over when the
armature is rocked by about 1.5 degrees
i.e. Imm movement at one end. Apart
from the solid steel armature which
pivots on a stainless steel pin in a bronze
bush, there are no moving parts: the body
of the device being similar to that of the
proximity switch.

you’ll need

rugged contactless

The Basic Logic Unit provides the
normal logic functions t.e. OR, AND.,
AND /NOT. LATCH etc. The standard
inputs signal is 1.5 Volts at 68 ohm,
although pre-amplifiers can be provided
if required. An output of 900mW into 47
ohms is normal for the basic logic unit,
sufficient to drive any Sanders trans-
ductor from 1 Watt output to 10kW
output.

The latching units have a “MEMORY"
facility enabling them to remain latched
during total power faflure.

provides control equipment without the use of elec-

trical contacts which may corrode, weld or wear out and with the minimum moving

parts required to provide the initial information t
components used in the entire system are enca
resistors, transformers and silicon rectifiers—c

manufacturers’ limits to ensure reliability.

The information fed to the basic logic units can be derived fi
tacho-generators and any device that will

winding.

This is one of a series of new
instruments and components by

0 the system. The only electrical
psulated transductors, wirewound
omponents used well within the

rom photo-electric cells,
provide a few milliamps into a 100 ohm

andets

GROUP OF COMPANIES

W. H. SANDERS (ELECTRONICS) LTD

GUNNELS WOOD ROAD

Telephone - Stevenage 981.

STEVENAGE HERTS
Telex 82159 Sanders Stev.

S5
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SUPERB EQUIPMENT BY
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= Stereo Pickup
— Mark [Il, De-
._.l goed to ao-
oot both mon-

various tnrntables. Pioknp
beal syesi leation identica
with the Type Cil. Arn
only £3 plus 19/11 P.T,

Mars 11 diamond beal
£3/13/3 ine. tax,

output 20V with nlum:

Downward pressure 3)-4

grams, Diamond stylns,

Stereo besd  £7/19/11 ::L':Im Mark -(:
no. tax. (complate

as ilustrated),
£9/15/- olus 8314 10 P.T.

Pickup head £3 olus
$1/19/11 P.T.

/4 Picknp srm motor tnitked in matt tlack and
. soral and ftted  with i 12in.
stereo integral lift-
beads, Ad- \ng _device. The picknp
nstable employs ministure
for cersmic nnits, freqrency
range  £0-18,000 H

Rew-styled  £-speed tnnurl'ﬁon

beights 0 =

Mark [[ sapphire beal
£4/13/3 ipe. tax.

ST

ST
SEND FOR FREE LEAFLIT.

Also available: 3-speed motor. Console to take 2- or 3-
speed turntable, pickup, stere> amplifier and pre-
amplifier.

Omni-airestional speaker enclosures
in distinotive lormica walnnt Anish
desigued to take 8in. speaker unit
and a 8in, high-frequency umit.
Cabinet beight 3K. 4}in.

Length 1%, 4in., depth 12in.

Price £22/10/-.

lekup
;ln £3/15/- plus llldlll

§ sejarstion of 20-2%
3

’ureo smplifier and oomol— anit
Type 363.

Twin shannet delivering 7.5 watts
26t ohannel with ulira-linsar ontpui
staze, (oputs or P.U,, tape ani
ralio,  Sensitivity being § wV.
Secarste trable and bess oontrols,
Panv £16 10/- Amp. £24/10.

SO e e

your press tool costs

HUNTON

UNIVERSAL BOLSTER OUTFIT

In addition to the ringe of Punches and Dies
4in. to 3}in. dia. available from stock, some of
the tools usually required in the Radio and
Electronic Industries have been staidirdised
for use with the Hunton Universal Bolster
Outfit. lustrated here are a fe~ which can
be supplixd quickly or from stock.

In London an3 Home Counties, ask for a practical
demonstration in your own works.

Write for illustrated brochure W.W.I.

HUNTON LTD.

Phoenix Works,
114-115, Euston Road, London, N.W.I

TELEPHONE : Telegrams:
EUSton 1477 (3 lines) Unotonexh, London

MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
2§ Bradshaw Street, Manchester, |
Telephone: Blackiriars 3221, Telegrams: Vickery Manchester
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Hewlett-Packard

Microwave measuring equipment

Hewlett-Packard, internationally-known electronic test in-
strument manufacturer, offers a complete line of micro-
wave measuring equipment.

A few of many -hp- microwave measuring instruments are
shown here.

-hp- 430 C Microwave Power Meter
gives instantaneous, automatic power
readings direct in dbm and mW; usefull
at all frequencies for which there are
bolometer mounts.

Range 0.02 to 10 mW.

Price £ 99

-hp- 415 B Standing Wave Indicator

for all slotted waveguide and coaxial
sections. Reads in SWR or db; operates
at any one frequency 315 to 2020 cps.
0.1 #V sensitivity full scale, 60 db atten-
uator.

Price £ 79

-hp- 532 A Waveguide Frequency Meters,
wide band, direct reading, no interpola-
tion or charts. Transmits almost full power
at resonance; choke plunger tuning elimi-
nates sliding contact. For H, X, P, K, R
bands, 7.05 to 40.0 KMC.

Price £ 61 to £ 113

Many world-famous Hewlett-Packard laboratory instruments
are now made in the new Hewlett-Packard GmbH plant at
Béblingen, near Stuttgart. Here quality engineering and
lastest manufacturing techniques bring you instruments of
exceptional performance at moderate price.

Geneva (Switzerland)
Exclusive Distributor for United Kingdom:

LIVINGSTON LABORATORIES LTD.

RETCAR STREET, LONDON, N. 19
Telephone: ARChway 6251

-hp- 382 A Precision Attenuators

are direct reading, have one-control tun-
ing and high power handling capacity.
Attenuation 0 to 50 db full range, inde-
pendent of frequency. For all bands, 3.95
to 40.0 KMC.

Price £ 113 to £ 205

D

-hp- 752 Multi-Hole Couplers,

precision couplers available with cou-
pling factors of 3, 10 and 20 db, direc-
tivity better than 40 db, coupling variation
not over £ 0.5 db.

Coupling accuracy + 0.4 db,
except highest ranges. For
all bands 2.6 to 40.0 KMC.
Price £ 41to £ 154

-

-hp- 487 B Thermistor Mounts,

no tuning, SWR 1.5 maximum, except
highest bands; maximum power 10 mW.
Each unit covers full frequency range of
its waveguide; virtually no thermistor burn-
out due with high temperature coefficient
thermistors. For all bands 3.95 through
40.0 KMC.

Price £ 31 to £ 93

-hp- 477 B Coaxial Thermistor Mount

for frequency range 10 MC to 10 KMC.
SWR less than 1.5. Thermistor element is
200 ohm negative. No tuning, not suscep~
tible to burnout.

Price £ 31

(includes thermistor)

Prices delivered U. K. exclusive of duty where payable.
Continuous progress in design may affect the above
specifications which are therefore subject to change
without notice. For information, technical sales and engi-
neering help, or a demonstration please write or call

Hewlett-Packard S.A.

Rue du Vieux-Billard 1, Tel. (022) 26 43 38

HPSA - 2 - 412

leads the way
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Type AS.7012%, Solcnt senes Audxo Output Trans-
former, has been desi ly for the Mullard
5 Valve 10 Watt l:‘lx.ﬁ &nhty Amplifier, and is capable
of the highest q 3; reproduction. ‘!I‘he static fre-
uency response (without feedback) is within 0.5 db.
rom 20~ to 25,000~, and there is appreciable response
at 50 kcfs. and above. Primary tappings for feedback
are provided at 43% and 20% of the windings, and the
secon: are suitable for 3.7501 and 15Q
with identical characteristics on both outputs.
response curve, panel layout and loudspeaker connec-
tion chart are included with each ormer. Priced
at 49/3, it can be obtained through your local radio
dealer, or direct from us, post free.
*This is one of twenty-two Audio Transformers in the
Solent and Miniford senu described in dners new
leaflet “ S/M ** especi prepared for retailers and
rivate users, whi mcluda over 8 hundred standard
Transformers and Chokes. We shall be pleased
0 POst you a copy upon request.

Below is reproduced the response curve of the AS 7012
which s :y;p;rcal d the whole of the Solent Series.

-

111 1A
GARDNERS RADIO LTD

CHRISTCHURCH, HANTS. Tel." Christchurch 1734

ArRIL, 1961

Soldering Iron

heats up from cold
in [ seconds

Designed on an entirely Length, 10°;
new principle, this light- WElghs. o ax

weight, versatile iron is i\ Fo’l bast ’lo‘ult‘

with this iron

eminently suitable for

soldering operations in the

i o _ use ENTHOVEN
:I(:!Ic:;li:v1510n,.elo::tromc SUPERSPEED
industrie.';.n:'-'l::l :::ta l;::ch 7» GOREY SOLAER

\\ and ALUMINIUM

and maintenance work it is
by far the most efficient and
economical soldering

CORED SOLDER

iron ever designed.

Activated by light thumb pressure on

(Iu lwm'b ring. When prenuu u
d, current is aut

switched ofl—thus greatly rodllclll.

electricity consumption, wear on

copper bit and carboo element.

Can be used on 2.5 to 6.3 volt
supply (4 volt transformer
normally supplied) or from a
car battery.

More powerful than conventional
150-watt irons; equally suitable
for light wiring work or
heavy soldering on
chassis.

Simple to operate; ideal (or
precision work.

Requires minimum main-
tenance—at negligible cost;
shows lowest operating
cests over a period.

% % %

LIST PRICES

IRON 39/6 )
TRANSFORMER 35/6

All prices and trade dis-
counts subject to revision

ENTHOVEN SOLDERS LTD.
(Industrial Equipment Division)

Sales Office & Works :

Upper Ordnance Wharf, Rotherhithe Street.
London, S.E.16. Tel.: BERmondsey 2014.

Head Office :
Dominion Buildings, South Place, London, E.C.2. T'el.: MONarch 0391
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meters made to measure

This multi-range meter, using
Sangamo Weston S.157, is one of
several similar instruments pro-
duced by Anders for Ultra
Electronics Limited within 14
days. The meters are used in
Ground Test Equipment supplied
t0-B.0.A.C. (shown below) for:
testing the Ultra Engine Throttle
Control fitted in Bristol Britannia
Aircraft, A typical example of
the quick service Anders are
giving to many famous firms.
Anders are indebted to Ultra
Electronics Limited and B.0.A.C.
for permission to illustrate this
equipment,

187 | 1878

special
multi-range
meter
produced for
Ultrain 14 days

The Anders Instrument Centre is in a unique position to meet the most urgent, and the most unusual,

meter requirements from production, development and research. Most standard meters are available
immediately from stock. Non-standard meters are calibrated, tested, and normally ready within 10-14
days. All shapes sizes from 1}” to the iargcst switchboard meters. All well-known makes and all types
including moving coil, moving iron, thermocouples, electrostatic, dynamometers and full range of
meter accessories. Anders would like to demonstrate the kind of service they can give you and look

forward to your enquiries, by letter or by telephone.

M\
'\ 1) \Q ELECTRONICS LIMITED
I 103 Hampstead Road, London NW1. Tel: EUSton 1639

Contractors to GPO and Government Departments.
Ministry of Aviation approved.

METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS
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NEW from S. G. Brown . . ..

HEADPHONES

The ' Super K" Headphones are the newest product
of S. G. Brown Ltd., and are designed especially for High
Fidelity Stereo requirements. They are attractive in
appearance, extremely comfortable to wear and incorporate
plastic head band and earpieces.

Spans 9 Octaves

These Frequency Response curves were produced
under the following conditions :

BEAT FREQUENCY OSCILLATOR Type 1014
producing a signal of 2.5V, (modulated to 32 c/s
with a swing of 30 c's) to SUPER K EARPIECE,
close coupled to ARTIFICIAL EAR Type 4109
with 6 c.c. coupler, measured signal being ampli-
fied by MICROPHONE AMPLIFIER Type 2603
and recorded on a Type 2304 LEVEL RECORDER
Recorded Medium shows Response flat 41 dB
Ihal 20 ¢/8—6,000 c/s; 6 dB reduction to 12,000 c/s.,
Y with continued reduction to 20.000 c;s. Nine

5-1.L]  octaves pianoforte coverage from 24 c/s to 7,800 c/s.

Write for full oy .'-,E .;Aim:,[
information to: o = UL, L

LTD. sHAKESPEARE STREET o« WATFORD o HERTS
Telephone: Watford 27241

~TAKE YOUR PICK

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets. . .
.

~\._ SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact
desigrs, specially suited to ultra modern
equipment :(—

PHOTO-TLASH EQUIPMENT « DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMILIIERS o D.C. OWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

/

ELECTROLYTIC
CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5. Phone : Ealing 3127-8-9, Cables: Dalcyon, London
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Hermetic Sealing

STEATITE & PORCELAIN
NICKEL METALLISING

Quality Approved (Joint Service R.C.S.C.) METALLISED
WILL MEET THE MOST EXACTING REQUIREMENTS BUSHES

Perfect Terminations

—made readily without special precautions by
semi-skilled labour, employing simple hand
soldering methods, R.F. Heating,
Hot Plate, Tunnel Oven or similar
mass production methods.

STANDARD RANGE

Shouldered, Tubular, Conical, Disc
and multi seals are included, assembled

with stems if preferred.
SEND FOR CATALOGUE No. 47

TECHNICAL SERVICE

Always available, do not hesitate to
consult us. Samples for test will be
supplied on request.

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS. Telephone: Stourport 227! Telegrams: Steatain, Stourport

SPi00
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THE
SYMBOL OF A
MILLION
MOULDINGS

Fibreform mouldings are pre-eminent among fibre mouldings
and no indifferent moulding must be passed off as a Fibre
Form product.

For this reason the Company has adopted the @: hallmark
for the convenience that it will afford both the Company and
its customers.

Fibreform mouldings may well improve your product and
effect worthwhile economies. Please erplore the possibilities
with our technical representative.

Over1 million large mouldings
produced last year.

Over 250 complex shapes—from
components to cabinets.

Complex shapes and large areas no problem.
Colouredanddecorativefinishes no problem.

High impact resistance—excellent
strength/weight ratio.

The cheapest moulding for mass production

FIBREFORM

FIBROUS PLASTICS MOULDINGS

FIBRE FORM LIMITED

Garratt Mills Trewint Street Earlsfield London SW18
Telephone: Wimbledon 2386-7

MIDLAND WORKS

Lower Gornal Near Dudley Worcestershire
Telephone: Sedgley 2766-7

APRIL, 1961

COMPONENTS
for all

RADIO and
ELECTRONIC
REQUIREMENTS

s
F\ue'\““'o‘

Rotary Stud
| switches

Minlature
W.W.
Resistors

Termin,
ards

ELCOM, WEEDON ROAD INDUSTRIAL ESTATE,

NORTHAMPTON, Telephone 1873/4
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Tectonic are fully equipped to provide a complete service
in the manufacture of printed circuits:—Design, Layout,
Drawing, Photography, Printing, Tooling, Plating, Machining,
Drilling, Punching, etc. Prototypes can be despatched within
24 hours of receipt of master black and white drawings. Many
famous manufacturers have proved the reliability of Tectonic
Printed Circuits—why not see how Tectonic can help with
your problems?

WRITE FOR YOUR FREE COPY OF THE PRINTED
RADAR. Complete reliability is taken for HAND

granted by the Captain of a vessel fitted CIRCUIT DESIGNERS BOOK.
with Decca Marine Radar. He has faith in

the quality of equipment designed and built

by Decca who in turn have faith in the MODERN
reliability of Tectonic Printed Circuits.

ELECTRONICS
ARE BUILT
.47 ON TECTONIC
By
w
PRINTED
=
.o
i CIRCUITS
L L Y
|
) RADIO. Synonymous with quality is
ELECTRONICS. The products of Rank Cintel the name Dynatron. For years Dyna-
have long stood as a hallmark of reliability. It tron has held a reputation for supreme
follows that all components used must live up to this quality. Tectonic are proud to be chosen
reputation, hence the use of Tectonic Printed as their supplier of printed circuits.

Circuits.

TECTONIC PRINTED CIRCUITS

TECTONIC INDUSTRIAL PRINTERS LIMITED
WOKINGHAM, BERKSHIRE
TELEPHONE: 1150-1

SCOTTISH AGENTS: ELESCO ELECTRONICSLTD 2. FITZROY PLACE . 'GLASGOW. C 3. ~
LICENSEES UNDER BRITISH & WORLD PATENTS 9.3.1.(A.{ D.) APPROVED
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COMPACT HI-Fl by @mstiong

STEREQO 55 @ 32 Gns.
TUNER-AMPLIFIER CHASSIS

An outstanding new Armstrong chassis com-
bining AM and FM Tuners, a Stereo Control
Unit and two High Fidelity 5§ watt Amplifiers
in one compact unit. In all its functions the
Stereo 55 is designed for mono as well as
stereo use so that up to 10 watts output is
always available, Compare the features
and specification of each section with tuners
and amplifiers sold separately and then com-
pare the cost.

Full VHF and medium bands @ Inputs for tape recording and

STEREO 1 2 Mk. 2 42 GNS. olnwyl‘),auct; u? pAllctke-r‘x:;:nva pickup inputs @ Boof:;cr Unit uvaﬂngle for

Input for possible future stereo radio @
Sfega.rate bass and treble controls and dual volume control for case
[~}

A new and improved version of the famous alancing @ Free instruction booklet with every model.
Stereo-Twelve. A total of 16 watts output —_————————_————e e ————
is available from the two 8 watts push-pull Post this coupon or write for descriptive Ii

ptive literature or call at our Holloway Show-
amplifiers. VHF, with automatic frequency m"'./or/ulfdocﬂmmmlian and professional advice on your installation. Open

control, and medium and long bands. 9-5 including Saturdays.

Inputs for recording and playback and for

stereo radio if required in the future. NAME ..ottt ettt ieeeenannnnnns W.M.S,
Booster units are available for low output ADDRESS

pick-ups, both mono and stereo. ~  APPRESS ... e,
ARMSTRONG WIRELESS & CO, LTD., WARLTERS ROAD, LONDON, N7 " "Felephone NORth 3213
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Several hundred standanrd specifications available. —

o Enquiries for special transformers and associated -
electronic circuitry are welcomed and technioai linison
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ARDENTE ACOUSTIC LABORATORIES LTD.

8-12 Minerva Road, North Acton, N.W.10
5 .

20 b ONE OF THE EMI
2 D.208 GROUP OF COMPANIES
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Deliveries from Guernsey production have been made for two
years —now the first types to qualify for Duty Relief under
Commonwealth Preference are :—

The world’s finest
PRECISION OSCILLOSCOPES

Two time base generators:

Time Base A— Calibrated steps 0-1uS/cm to 5 S/cm. |
Continuously ~ variable 0-1uS/cm to |
12 S/cm; also X5 magnifier.
Time Base B— Calibrated steps 2.S/cm to | S/cm |
(to 0-41.S/cm with magnifier). |
Versatile Triggering — Jitter introduced by delay and pick off ]
circuitry less than one part in 20,000. I
Calibrated delay 1S to 10 S. Incremental accuracy 0-29/.
£699 (Delivered UK.) |
together with a wide range of Plug-in Units from
£53 (Delivered U.K.)

|
545A—Vertical amplifier bandwidth DC to 30M/cs. |
|

BRITISH USERS

DUTY FREE

|

|

|

. |

arc now available to l
]

|

]

|

515A—Frequency response D.C. to 15 M/cs.

Vertical sensitivity continuously variable from 50mV/cm to 50V/cm. Other tybes of Tektronix Oscllloscopes are being
Calibrated sweeps from 0-2.5/cm to2 S/em (0-04uS/cm with X5
Magnifier). Uncalibrated sweeps continuously variable from
0-04.:S/cm to 6 S/cm. Versatile triggering. list will be announced over the next few months.

Two signal inputs with 60 dB separation. £315 (Delivered UK.) Write now for full technical information to the

made In Guernsey and additions to the Duty-free

sole Tektronix representatives in Great Britain :

LIVINGSTCN LABORATOR’ES LIMITED

31 CAMDEN ROAD - LONDON - N.W.I Telephone: Gulliver 8501 (10 lines)
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The

Al
R-F

BRIDGE

Incorporating built-in crystal-
controlled source and detector,
the Hatfield LE300A R.F.
Bridge will measure any three-
terminal network. Price £158.
Transistor adaptors and low
Impedance adaptors available
shortly.

For measurements in 5

directly calibrated ranges

The wide range of high quality Hatfield Instruments includes:

J‘} t‘ ’ ‘? l @ Stabilised D.C. Power Unit. @ D.C. Amplifier @ A.C. Power Supplies.
@ R.F. Variable Attenuators. @ Coaxial Switches @ Valve Milli-voltmeter.
@ Balanced Crystal Modulator.
Write for fully illustrated brochures.
INSTRUMENTS LTD AAANL  LTD. Firsc witn Wide Bnd RF. Tramsfommens

Dept. WW, BURRINGTON WAY, PLYMOUTH, DEVON. Teiephone: Plymouth 72773, Telegrams: SIGJEN, PLYMOUTH

DEPENDABLE

ELECTRONIC
CONTROL
EUI§PMENT

... BUILT TO SPECIFICATION

Realistic delivery dates for all
types of equipment including
HEAT CONTROL UNITS

POWER SUPPLY UNITS

RELAYS TO SPECIFICATION
PHOTO-ELECTRIC UNITS

BATCH AND PROCESS COUNTERS
ELECTRO-MAGNETIC COUNTERS

SECURITY DEVICES

L 2 2 2 2 ¢

Copocity avoilable for ropid ond economic pro-
duction to your specification. All equipment
bulit to A.l.D. ond I.E.M.E. stondords.

ENQUIRIES TO
Large stocks al ilable of the following :—
oo s000 mtomesnme— | DEPENDABLE RELAY CO. LTD
Sl . 2 ays; INCORPORATING DEPENDABLE RADIO SUPPLIES
transistor relays, Siemens high speed relays, .
sealed relays by G.E.C., S.T.C. Siemens || 8A, Ainger Road, London NW3. Tel: PRI 8161

“-etc.  Rotary transformers by Delco, Hoover etc. CONTRACTORS TO H.M. GOVERNMENT
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POPULAR
REPLAGEMENT
SPEAKERS

For the guidance of the trade and public we publish
below a list of the most popular ELAC replacement
loudspeakers.

MODEL 5G-5"

”

We have made this selection from our wide range of
speakers as they cover practically all the require-
ments of the replacement trade.

MODEL 6G-6%

The new prices are now operative.

aLQ POPULAR REPLACEMENT MODELS
*? Type Ref Flux Retail Price |Purchase Tax
g Sin. 5G 6500 g |  20/6 6/7
N 6Lin. 6G 6500 g | 21/6 6/11
= 7x4in.| 47G | 6500 g| 206 6/7
Q 7x3in.| 37G | 6500 g| 20/6 6/7
g 8x3in.| 38G | 6500 g| 206 67
8x5in.| 58C | 8500 g| 246 7/10
8in. 8C 7000 g| 2506 82

All loudspeakers have Standard 3 Ohm impedance. Higher
tmpedances can be supplied at an extra cost of 3/~ plus
1/- Purchase Tax.

Please write for leaflets and further details.

MODEL 8C-8

ELECTRO ACOUSTIC INDUSTRIES LIMITED

Stamford Works, Broad Lane, Tottenham, N.15 Tel: TOTtenham 0505
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R EM IN D I N G A LL u S E R S O F 'SHAWNDEL --uGﬂT DUTY " (35/52 SWG)

WIRE

(FROM COIL WINDERS TO CABLE MAKERS)
of the NEW range of improved performance

VERY HIGH SPEED — QUICK START v .w76.{:o;°;(..,3,.°._?mm,
TENSIONERS & DE-REELERS (PATENTED) TS

Foi all winding o1 coits transfos miers, motory. relays, resistancos  ALSO piustic extruding, tinning, bunching ecosmelling, SHAWNDEL NEW ** HEAVY.DUTY '
drawing. (16138 SWG)

Oferint THESE ADVANTAGES: P
§

% STATIONARY SUPPLY REEL MEANS TENSION 1§ INDEPENDENT OP WEIGHT OF REEL.
% MUCH FASTER SPEEDS DUE TO MIKIMUM OF INERTIA.

% PATENTED CLUTCH: PERMITS PAST S8TARTS AND $TOPS;: GIVES A CONSTANT REVERSIVE PULL;
s‘rf)‘r’t"l ﬁlu TIGHT BUT UNSTRAINEL DURING WINDING: PREVANTS OVER-RUNNING WHEN

% NO REEL SIZE 18 TOO LARGE.
% TENBIOX QUICKELY ADJUSTABLE TO FINE LIMITS.
% ELIMINATES WIRE BREAKING OR 8TREICHIXNO.

USED BY MOST LEADING ELECTRICAL MANUPACTURERS IN GREAT BRITAIN INCLUDING
A.E.L Ll De Havillind, Electroluy. English Blectric, E.M.1.. U.E.C.. Joseph Lucss, Plesacy. 3. Smilth &
81ns, Sperry Gy Btundand T ¢ f'ables. Pirelli Ueneral Cabie Co. Pye ana 8.1.C.C,
SPEED3 UP T ) 1.300f*, per min, (1,43 metres per min.) vn Light Duty and 40,000 yds. ur metres per hoar
on the Heavy Duty. There iv also A Semi-Heavy Duty model.

OVERSEAS AGENCIES OFFERED

SHAWNDEL FLYERS LTD e et e L ex Tt

DEPT WW/461 OLYMPIA HOUSE, 72 QUEEN STREET, MAIDENHEAD, BERKS, ENGLAND. Tel: Maidenhead 890 & 5723

Our Sincere Congratulations 10<WIRELESS WORLD” ON THE
CELEBRATION OF THEIR GOLDEN JUBILEE. We cannot boast fifty years’ progress
a: we are only 15 years of age, but we do boast of our progress. Do you remember our 1950 *‘Wireless
World > advertisement covering a simple pre-set Test Oscillator ar £2/19/6? Now we offer a far superior
instrument at £3[17/6. * Ten times better with just 18/- increase over a pertod of 10 years.” We
could not be accused of increasing the cost of living. Thank you, * Wireless World,” for showing our
products to the world and while we thank you, the public, for buying them, congratulations for choosing a
Good Instrument.

MODULATED TEST OSCILLATOR MTO.I

Y% Provides a modulated signal suitable for |.F. alignment, also trimming
and tracking R.F. circuits.

Y Frequency is continuously variable from 170-475 kc/s and 550-1,600 kc/s.
Y% Suitable for the alignment of transistor receivers.

Y% Operates from a single 9-volt grid-bias battery (not supplied) which is
housed within the unit.

% The case is manufactured from steel and Is finished in silver hammer.
The front panel is gloss black bearing white lettering. Dimensions are
5 1/16in. x 4 1/16in. x 3in.

Y Supplied with full operating Instructions.

PRICE £3/17/6
PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (CLACTON) LTD.

(DEPT. W.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX
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Gone — with the wind . .

There's power in that floating seed ta
endure frosts, floods, and drought, and
stilf to put down roots when the
command comes. Scientists need this
kind of power—compact, lightweight,
enduring. Venner provide it in their
Silver-Zinc Accumulators which
submitted to high and lcw temperatures
pressure variations, shock, vibration, or
long periods without attention, still
yield more power per unit of

weight than any other electrical

storage system.

-

""’SIL‘VER-ZINC ACCUMULATORS

VENNER SILVER-ZINC ACCUMULATORS
provide lightweight power for satellites,
guided missiles, airborne equipment of all kinds.
telemetering systems, etc

Send for full technical details

Venner Accumulators Limited

KINGSTONUBY-PASS, NEW MALDEN, SURREY. MALDEN 2442

A member of the Venner Group of Companies



70 WiIRELESS WORLD ADPRIL, 1961

ANOTHER ADDITION TO THE MINIATURE COMPONENT RANGE

new miniature

relay G.100

rugged, reliable
and sensitive

Tempergire anos = 55%%0 g 1is'c | TWO POLE CHANGE-OVER + LOW OPERATING POWER
Itay =1.
Mormina] GERHin o 20 o SMALL SIZE - BALANCED ARMATURE

Actual Sensitivity =40 mW

Contact Rating =.3A at 50 V Max TWO COMPARTMENT SEALING
(will be uprated)
Vibratlon =Better than 30g
from10t03,500¢/s For further details please write fo;~ FORTIPHONE COMPONENTS DIVISION
: (Dept.-R.5.)

92 MIDDLESEX STREET, LONDON, Ed

FOR BERYLLIUM COPPER PRESSINGS
TO THE CLOSEST TOLERANCES

CONSULT

\RANDAUER

OF BIRMINGHAM

TOLERANGES NOW - -00025" :

By ploneering the use of beryilium -opper and precious
metals. Rrandauer have achieved many inanufacturing
- succeasrs which can be of great walue to you
Today w= are among the [nrgest most songht-after fabricators of hervllium copper prersings in Britain-—thanks to
2 hundred years of heat treatment experfence. speclalised plant, and ten years of reseirch. Being craftsmen, experts
and indeed the outstanding specialists in beryilium copper, we work with extreme precidon In miniature and snb-
minintur> presswork: in certatn circumstances, we regularly maintain an accuracy of plus or minus .00025in

Al are made to 2 own req .1t e ulg that meveral million Brandauer unita
are in daily use in the radio television and aircraft industries. in radar installations. record players. switch gear
electronic computers and & wide range of other equipment

EARLY DELIVERIES OF FOUR SLIDE WORK:

‘This 18 150 helpful, 80 are our large stock« of material. They enable us to quote early deliveries for most pressinga
and competitive prices for all. Therefore—for time and tolerance, quality and price. choose Brandauer. Further
information and wmples gladly sent on request.

BRANDAUER

Brandaner also specialises in precision pressings manafactured from all ferrons and non-ferrous materiale inctuding
the cupro-nickel alloy

C. BRANDAUER & CO. LTD., 401 NEW JOHN STREET WEST, BIRMINGHAM 19

Telephone: ASTON CROSS 3818
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JDSPEAKERS
Il

CHESTION =

Acknowledged leaders for

35 years in the design,
development and manufacture of
loudspeakers for all purposes . .
world famous for quality of
reproduction, sensitivity m
performance and long life under all

climatic conditions.

Rola Gelesfion Lf(l. FERRY WORKS, THAMES DITTON, SURREY.
Telephone : EMBerbrook 3402/6. Telegrams: VOICECOIL, THAMES DITTON.




72 WIRELESS WORLD APRIL, 1961

| | | 0
febri. | 'SWEEP GENERATORS |

for UHF and VHF Television
i Production - Testing - Alignment

For production or engineering
Models fod every TV specification — Americon |
Eucogean. Australion, htalian. etc, P

Covering UHF, VHF and I ranges

Buiftin maikers show ohgnment points for audio and
videa frequencies

Rugged constevetion — long, trouble-free hfe

Tolonic sweep generators cneuming TV tuaers i production Used internotionolly for television receiver production

-

Telonit sweep generafors ond accessory equipments are in
use throughout the Free World wherever quality TV se® are
made. They have set the stondard of excetlence Both on the
production line and in the.design laboratory

Téleoic hos sweep génerator models ovaitable to meet every
commeigiol television standard including those in use in ilfe
U.S.A,, England, Fronce, Germany, toly, Australio, and Japan
# special operdting spegificotions are reguired, Telonic en.
gineers will adop! instrumants Yo faeet them. Simplicity and

d design of theze units assures tong, Wouble free sarvice
;:%g:asy mgamhnante. g LIVINGSTON LABORATORIES

For complcte information on Telonic sweep generators for the
TV industry, waite for catalog 2038, to —

Model SN-3 (UNF

Range 440 to 930 mg
Bandwidth— 02}8°,
AGC'd Flatness

Modal SV-F Series

(VHF)
I and 12 cliannels
Video and stidio markers
AGC'd flstnoss

{ondon N 19, Englanc

You'll hear nothing but good
of ZONATAPE

This is hardly surprising if we tell you
that Zonal Magnetic Coatings are
those most commonly used in film,
broadcasting and television studios.

It is against this professional back-
ground of experience and exacting
standards that we present Zonatape
as the new standard in 1in. quality
tape for home recorders.

If you would like to hear more about
Zonatape send for leaflet “ The basis
of every good mognetic recording.” If
you would like to hear Zonatape visit
the Audio Fair (Stand 33, Demonstra-
tion Room 214) or ask your Zonatape
dealer.

~,

Zonal Film (Magnetic Coatings) Ltd. The Tower, Haﬁwmm

-~ .

ith Broadway, London, W.6. Tel.: Riverside 874|
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Telemetry
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This article in the current March issue of
ELECTRONIC TECHNOLOGY describes
equipment used for transcribing te'emetry
signals from the Russian satellite Sputnik I11I
from magnetic tape on to 35 mm. photo-
graphic film. The resultant record, samples
of which are shown, is in raster form showing
successive keying cycles one under another.
The telemetry encoding system used in the
satellite is also described and the results of
the analysis of two transits are included and
briefly discussed.

Signals from Sputnik III
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ARTICLES
IN THE APR.L ISSUE
INCLUDE:

POST THIS COUPON TODAY

A CURRENT REGULATOR AND SWEEP MECH-
ANISM

A simple regulator and sweep mechamism for controlling
the output of a d.c. generator 1s descr'bed 1n this article.
The regulator uses a singte-ended error-signa. ampuher
and no reference battery is required. The sweep
mechanism can varv the output current autcmatically
over a wide range, and the arrangement. which has a
stabilitv 1 1n 4,000, has been used as an electromagnet
current supply .n paramagnetic resonance cxperiments.

THE ROUND-TRAVIS DISCRIMINATOR

In this article the conditions for minimum non-lineari
distortion in the Round-Travis discriminator are denived.
The application considered is for the frequency-amplitude
conversion of a frequency-modulated signal.

L

Electronic
technology

TO ILIFFE ELECTRICAL PUBLICATIONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON S.E.1 ENGLAND

Please enter my name as a subscriber to: {7¥XT3 5000000000000060 0006090000 000000000000000000000000000000300330030000000000000003
B T L= = CLCC U S ADDRESS .+t ee oo oeaassnenonsneusnsnsnsssnsnsssssassssssssiosssosossasasasssssssssssss
commencing with the April ‘ssue.

e @@, 222 99990000a00000300009000800000000000008000000000 09000000000000000000000000C
(U.S.A. and CANADA $9.50) (THREE YEARS $19.00) (Y¥¥J 000 00000006000000 0006000000000 000060300030 POA00VV 0000 00T 00OOO0 Y0000 0033 I0A0

ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT
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T/N-F/M RELAY AND
COMMUNAL AERIAL
SYSTEMS

GENERALLY SPEAKING . . ...
Teleng are specialists in designing and |
planning systems to meet YOUR in- |
dividual requirements. Whether it is |
a simple amplified aerial scheme for a?
few flats or a scheme for large urban
area coverage, expandable to thirty
carriers of any transmission stam‘.larclI
having many thousands of outlets— |
Teleng will provide the answer.

Teleng services include—

SYSTEM DESIGN
AERIAL SITE SURVEYS
PLANNING AND QUOTATION
SCHEDULES
CABLING AND EQUIPMENT
INSTALLATION
ECONOMIC ADVICE & CAPITAL
EASEMENT SCHEMES

provide for any
foreseeable developments

|
i
|

PAY/TV = COLOUR = 625 LINE

Look Yo fhe futune with,

AND BE PREPARED
FOR EVENTUALITIES

Write far further details to:

TELENG LIMITED

CHURCH ROAD. HAROLD WOOD, ROMFORD, ESSEX
Ingrebourne 42976-7-8

APRIL, 1961

A PROGRAMME

Magke the most of your tape recorder
and your tape recordings.
Whatever the type of programme
you most enjoy you'll immediately
recognise the consistent, uniform
quality that you get from
AUDIOTAPE . . . the extra

WORTH RECORDING

crispness at the top and the
extra depth of bass—without the
loss of the essential middle tones
that often prove so clusive.
AUDIOTAPE has only one
standard of quality—the finest
obtainable—backed by more than

IS WORTH THE

ten years’ experience in magnetic
tape manufacture and more than
two decades of practical exper-
ience in the art of sound recording.
You cannot buy a better tape
than AUDIOTAPE—it speaks
for itself.

Available in 5 different types with a
base material and reel Jootage to
suit every requirememt. All 5in
and Tin reels of AUDIOTAPE
are supplied on the exclusive
C-Slot Reel—the fastest-threading

tape reel ever developed.

AND THE BEST OF TAPES
IS

AUDIO DEVICES Inc., New York, N.Y.
Concessionaires to the United Kingdom

LEE PRODUCTS (6.B.) LIMITED

“ Elpico House”, Longford Street, London, N.W.I
Telephone : EUSton 5754 (all lines). Telegrams: Leprod, London
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"The Trangeription Unit
with Qutochange

Designed specially to meet the demand
for a Transcription Record Player with
provision for automatic use if desired.
Has a fully counter-balanced arm.
The heavy turntable incorporates a
magnetic shield and sufficient thickness
of non-magnetic materials to provide
ideal operating conditions for the most
sensitive pick-ups.

LABORATORY SERIES AUTO
TURNTABLE TYPE A—FOR A
PROFESSIONAL PERFORMANCE.

b

-

.

THE GARRARD ENGINEERING
AND MANUFACTURING CO LTD
SWINDON * WILTSHIRE

75
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MICRO-CIRCUITRY

A new advance aided by VACUUM COATING

The development of high quality vacuum depo- ® Miniature resistors by thc"evaporatlon of
sition techniques has made a valuable contribu- suitable nickel/chromium alloys,

tion to research into ** Microminiaturised ** ® ";iﬂi_“'"_"_cip'lfli.tOﬂ by using multi-layers
) X of /silicon y
transiscor circuitry. Capacitors and transistors
iabili i . @ Simple miniature circuits containing resis-
of great reliability and greatly reduced dlme.n tors and capacitors using suitable masking
sions are further examples of cthe precise techniques.
mecallic coating possible with ** SPEEDIVAC **

Circuit substrates can be of glass or ceramic
equipment. with a suitably smooth surface.

A

A TYPICAL EXAMPLE

Complete current networks containing
resistors and capacitors can now be depos-

[l

——

ited by evaporation in vacuo. The example
shown contains 4 resistors and 2 capacitors F—
and associated interconnections. With 2 =
external cransiscors it forms a multivibrator =

!
i
'

% ; . : ACTUAL ;;;é :;;upl:.(::l‘lar(o( e type used in electronic g;:
M T
EDWARDS 'Hit;u VACUUM LTD [t ol Bdaiondeiidll [OTOvany R

—— WEYRAD P.50 TRANSISTOR COILS _l
AND LF. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL
) . PSONAC M.W. OSCILLATOR COILS. For

176pF TUN.NG CONDENSER ............... PRICE  5/4d.
P50/2CC Ist and 2nd LF. TRANSFORMER.
470 Kc/s. OPERAT.ON. “ Q" = 150.......... PRICE  §5/7d

(2 REQUIRED)
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s

OPERAT.ON. Q" =170 .................. PRICE  &§70d,
RA2W L.W.and M.W. ROD AERIAL 6in. long,
flying-'ead connections. For 208pF TUNING
CONDENSER.........ccemvuirrrrrreeesrererereann, PRICE 12/6d.
LFTD2 DRIVER TRANSFORMER. Split Sec-
ondary Type, semi-shrouded. With 6 con-

|

NECLING tABS....currtennrinriiiensticsenerreeer s PRICE  ©/6d,
PCAI PRINTED CIRCUIT PANEL, 23 x 8}in. ready drilled with component positions and references printed
O B et ettt ettt et e e e sae s abeab e o bt LRt eeatasa e entsesn s e e se e st eeasesns oetebaese s PRICE 9/6d,
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR
LONG AND MED.UM WAVE SUPERHET ........c.covrmummmmmrrenaeresenmeneenssessesessessssssooooeeoeosoo PRICE 2/0d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET
WEYMOUTH, DORSET
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Capacitorability

In the design and production of thoroughly reliable
electrolytic capacitors, Plessey have for years held
a commanding lead. To every new demand made
by rapid developments in radio, television and
electronic equipment Plessey can respond by
bringing to bear unrivalled experience, tremendous
resources and highly skilled staff. Such is the
care taken to obtain impeccable standards of quality
and performance, that virtually clinical conditions
of manufacture are maintained in the superbly
equipped laboratories and workshops. These
same exacting standards are imposed throughout
the comprehensive range of capacitors produced
by Plessey.

Whatever the requirement | Plessey l provides the finest component

THE PLESSEY COMPANY LIMITED

Capacitors & Resistors Division - Kembrey Street + Swindon - Wiltshire « Tel: Swindon 6211

Overseas Sales Organisation
PLESSEY INTERNATIONAL LIMITED ¢« ILFORD « ESSEX « ENGLAND
Telephone: liford 3040 J Overseas Telegrams: Plessinter Telex liford

CR98
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ullers cramics

FOR INDUSTRY

APRIL, 1961

High quality material and dimen-
sional precision are attributes of
Bullers die-pressed products.
Prompt delivery at competitive
prices.

We specialise in the manufacture of ~PORCELAIN

FREQUELEX
for high-frequency insulation

PERMALEX & TEMPLEX
for capacitors

for general insulation

REFRACTORIES
for high-temperature insulation

BULLERS LIMITED

MILTON °* STOKE-ON-TRENT * STAFFS
Phone: Stoke-on-Trent 54321 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent

lronworks : TIPTON, STAFFS  London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

1111

i

|

For HIGH SENSITIVITY!
: - HIGHEST FIDELITY!
A - MAXIMUM RELIABILITY!
: 3 REASONABLE COST!  Aiso Available

GIJ,IJJ"IJI,.A...-‘.M\&;J

MODEL LI0 HIGH FIDELITY 10 WATT
AMPLIFIER
WITH SEPARATE PRE-AMPLIFIER

Supplied complete Retail
only (i.e. Main Price
Amplifier and Pre-amp) GNS. l

Size of main amplifier 9in. x 7in. x Sin.,
Pre-ung. Iin, x 4§in. x 2¢in. Front
Plate 12in. x 3}in. Stoved Gold ham-
mered finished chassis. Front Place

The L45. Compact High
Quality 4-5 watt amplifier

Size approx. 7-5-5%in. high. Sensitivity
is 28 millivolts so that the input socket
can be used for either microphone or
gram., tape, radio tuner, etc. B.V.A.
valves used are: ECC83, EL84, EZ80.
Controls are: Vol., Treble and Bass with
mains switch. The Tone controls
provide full compensation for lon

playing records. Output matching for

ohm loudspeaker. Retail price fj/l9l‘.
THE LT45 TAPE DECK AMPLI-

Polychromatic Gold. Waight of main
amplifier 10Ib. Pre-amp. 31b. For 50/60
c.p.s. A.C. mains 200-230-250 v, or to |
order for export. |
The Following Outstanding Test Figures
include Pre-amplifier.

Sensitivity (for 10 watts)

SERE HARMONIC
e 20 m.v. DISTORTION
Radio, 35 m.v. (e inrecamplifier) | MULLARD VALVES:

.09% measured at 10 wates.
Damping Factor 3§
Bass Control
+9d.b. to —9 d.b.

Microphone, 2.5 m.v.

Input Impedance
All inputs 500k, Plus 10pfd.

EF86 (l); ECCB83(2); ELBA(2);
EZ8I(1).

t 50 c.p. OUTPUT MATCHINGS
:F;:z.?‘"; "3o_q R)?_&’o":.p; '.rrcblccpcsc‘mtrol For 3 ohm and 15 ohm L/Speak-
Power Consumption +9d.b. to —9 d.b. ers from high grade sectionally
90 watts. | at |2_o(zo C'Ts‘ wound output transformer.
Maximum Power Output -t'%nd.b.." RESERVE POWER SUP-
In excess of 12 watts. Filter PLY (for Radio Tuner) 300 v.
Negative Feedback —7 d.b. at 9 Kc/s. m.a. smoothed and 6.3 v.
Total 32 d.b. '~ 10d.b. a - 5 Kc/s. 1.5 a. at 4-pin socket.

TRADE AND EXPORT EN QUIRES TO:

LINEAR PRODUCTS LTD.

ELECTRON WORKS,
ARMLEY, LEEDS.

FIER. A complete unit (power pack
and oscillator incorporated) ready for
connection to A.C. mains. 3 ohm loud-
speaker and practically any make of
deck. Negative feedback equalization
adjustment by multi-position switch
for 1§, 33 and 74 per sec. Retail price

12 gns.
DleONIC 10-14 WATT. High
Fidelity amplifier with integral pre-
amplifier. Retail 2 gns.
CONCORD 30 WATT. Hi-Fi
amplifier with two separately con-
trolled inputs. Retail 16 gns.
L50 50 WATT AMPLIFIER. Size
approx. 14 x 10 x 8in. Sensitivity 25 m.v.
utputs for 3 and 15 ohm speakers.
Retail price 22 gns.
L5/5S STEREOPHONIC AMPLI-
FIER. Sensitivity 10 m.v. OQutput §
watts on each channel. Retail 12 gns.

Tel:. Leeds 63-0125
(3 lines)
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RADI
EXPORT

From the first it was our desire and aim to give users of Radio Tubes of all descrip-
tions the finest possible service.

The results have far surpassed our most optimistic expectations, for we go from
strength to strength, and today there is hardly any part of the world in which
HALTRON receiving and transmitting tubes are not doing a first class job.

This success springs from three important facts:—

. We have the most comprehensive stock in the world of receiving, special
purpose, transmitting tubes and also transistors, totalling over 3,000

types.
2. Most competitive prices, consistent with quality.

3. Prompt shipments, which is the envy of our competitors.

If you are not on our mailing list, please contact us. Your enquiries for special
types to CV, JAM, MIL specifications are invited.

OUR ORGANISATION IS AIR REGISTRATION BOARD APPROVED.
PRICE AND STOCK LISTS ON APPLICATION.

HALL ELECTRIC LTD

HALTRON HOUSE, ANGLERS LANE, LONDON N.w.5, <HECT=

Tel.: Gulliver 8531 (IO lines) Telex 2-2573 Cables: “Hallectric London"’
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miniature

soldering iron

For mains or low voltage

6, 12, 24, 28, 50, 110, o
200, 220, 240v.

Sharp, strictly con- §
trolled heat for tast |
and safe soldering of
transistors, printed
circuits.

Easily interchange-
able bits in 5 size$
slide on and off stain-
less steel shaft, with
element inside for
highest efficiency.

Bits are of hard-
wearing alloy, heavily
nickel-plated and
split to prevent stick-
ing to shaft.

List prices 25/- (up to
50 v.) 29,6 mains volt.
Ask for leaflet and
list of stockists.

IDOL LANE LONDON EC3
Tel: MANsion House 2716

APRIL, 1961

FULLY TYPE APPROVED

TO A.LLD.,, AR.B,, & ADMIRALTY

g’ﬁ% THE MOST RELIABLE
K3000type RELAY

W

‘PLUG-IN"
3,000 type RELAY

with TRANSPARENT DUST COVER
and PLUG-IN BASE
as used exclusively in

BERKELEY POWER STATION

NOW SUPPLIED AS FOLLOWS :—

@ 6 CHANGE-OVERS LIGHT DUTY

® 6 MAKES OR 6 BREAKS HEAVY DUTY

® 1 CHANGE-OVERS HEAVY DUTY AND
2 CHANGE-OVERS LIGHT DUTY

@ TRANSISTORISED TO OPERATE AS LOW AS
3 MICRO-AMPS

@ A.C. OPERATION FOR: 6 V. 12V,50 V. 110 V, AND
250 V. A.C.

@ DOUBLE WOUND COILS

® P.T.F.E. INSULATION

@ OPERATE ANV DELAY UP TO 5 SECONDS

A.D.S.RELAYS LTD

89-97, ST.JOHN STREET, CLERKENWELL,E.C.I |
Telephone: CLErkenwell 3393/4/5
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E@H@*Tfanscaps

for all Transistor Circuits

SPECIFICATION

Diameter :

Thickness

Capacitance

Tolerance :
Working voltoge :
Power factor:

Leakage resistance :

0.594 inches maximum
: 0.156 inches maximum
: 0.5 mid

—20% +50%

3 volts d.c.

Not greater than 5%, when
measured ot 1 ke/s, and
less than 0.5 volts

when measured at 3 volts

Not less than 100,000 ohms,

Y Registered Trade Mark

In line with the Erie policy of anticipating
the component requirements of the future, the
Erie Transcap capacitor is now added to our
ever-increasing range of components for use
with transistors.

Designed specifically as a small, reliable,
high capacitance, low voltage, coupling, and
by-pass capacitor, the Erie developed Trans-
cap is manufactured entirely at our Great
Yarmouth factory.

Style T, shown here in its actual physical
size, is but a forerunner of the wide range, in
differing values and voltages, which will
ultimately emerge.

I, HEDDON STREET, LONDON, W.I
Telephone: REGent 6432
FACTORIES
Great Yarmouth and Tunbridge Wells, England: Trenton,

Ont., Canada: Erie, Pa., Holly Springs, Miss., and
Hawthorne, Cal., U.S.A.
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WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE

vn 1 INCLUDING NEW EQUIPMENT AVAILABLE FROM 1961 AUDIO FESTIVAI.

ﬁ . PLEASE NOTE—Prices quoted subject | Brenell Pre-Amp. and Leak Stereo 20 Amp, ... ¥y o $87
7] to alteration in accordance to those AMP. ciirnierniiietannns £24 0 0 $69 | Leak Point One Pre-
advertised by manufacturers at time | Microphones by Lustraphone, Reslo, Amp. ..... . £2I 00 $60
of receipt of order, | Acos, Simon, etc. Rogers Junio £28 10 $82
% RECORDERS @ TAPES BY ALL LEADING MAKERS | Rogers Master Stereo Umtﬁs 0 2 $100
Vortexion W.V.A. ... £93 13 0 % SPEAKER SYSTEMS Quad FM Tuner . £8 17 $60

$268 n
. Quad Electrostatic
Vortexion W.V.B. ...(lzg .:’. [ ;ig Wharfedale SFBJ3

Brennell Mk. V Wharfedale Coaxial |

gz 0 0 $149  Chapman AM/FM €29 8 0 $60
Brennell 3 Star Stereo... 89 gns. $267 Wharfedale Golden 10 ﬂ‘: 14

$113 | Enquiries for all ms by firms men-
$72 | tioned in this advertisement invited.

2 A ] $20 | e e e e e i o v — —
ClanonTianaiacon i BEn 1T Tannoy 12in. Monitor ... £30 15 | BINSON “ ECHOREC " UNITS |
= I el ol 4Tr3sd oo lm- $127 Tannoy ISin. Monitor ... £37 10 | BINSON STANDARD ECHOREC pre- I
Simon Minstrelle P 39 Ens.  $117 | WB. 1016 ... . £ $16 |} amplifier unit enables echoes to be
[ TE I Tt b e gns. | Goodmans AL.120 imposed on signals between micro-
Ferrograph 4AN ... 8] gns. $243 h
3 Ferrograph 4AH 86 gns. Goodmans AL.100 $67 phone (or other source) and amplifier

$72 || or recorder. 3 channels available, and
$32 timing of echoes is controllable.

”llilsl Goodmans Triaxiom
$41 | Details on request. PROFESSIONAL

Ferrograph 808 Stereo 105 gns. Good 300
Grundig TKSS Stereo ... 92 gns. $276  200gmans
E . Grundig TK20 with M.c 2gns.  §126 | Copdmans 400 oo

§

Kelly Ribbon Mk. 1 ... £10 10 $30 | AND TRADE DISCOUNTS.
Srundis TR8 wcns SHED S A MOTORS AND Pick-UPs 140 gns. 3420 |
Philins § Track EL 2 59 .m. $117 | Decca Stereo P.U. com- |, Binson * Baby Echorec,” similar to
l Phuhps 4 Track S:ereo gns. | . 30 _oonnpoooomoocoogaooe £21 0 0 $45 l above, but for single-channel working. |
[ 05 92 gns.  $276 | Lenco GLEO Trans, Unic €27 12 6 $60 80 gns.  $240 |
= . 34gns.  $io2 | Lenco GLSBR, Stareo [l e T L
Reflectograph * . 108 'n.: $315 PU s 7 $53 .FULL OFFICIAL RATES OF EX-
Reflectograph *‘B"* XTr: 115 gns. $345 Garrard 301 m 73 $49 CHANGE FOR PAYMENT IN
Stuzzi Magnette 59 gns, $177 Garrard 4HF/Stereo P. U £19 4 8 $45 ANY CURRENCY.
; StUZZi Tri-corder ... 63 gns. $189 Connouuur Motor Type MANY ITEMS FOR 110 VOLTS A.C.
I """"" el : U £27 16 1 $59 TRANSISTOR RADIOS.
% DECKS Connomcur.Zsp Motor £16 13 | $36 ACCESSORIES.
Wearite 4A mono ...... £36 10 0 $105 | Goldring 700 ............ £9 14 9 $21 LARGE AND UP-TO - DATE
Wearite 48 ........ .£41 10 0 S$I19 4 AMPLIFIERS & TUNERS | STOCKS.
Brenefl Mk. V veeeeees 28 gns. $84 | Quad 22-Cont.rol Unit... £25 0 0 373 . PROMPT REPLIES TO ENQUIRIES.
Brenell Stereo Dec .. £33 16 0 $101 | Quad 1l Amplifier ...... £2 10 0 $65 Carriage charged at cost.

L--------

Tel: TEM 7587 & COV 1703 Cables: MODCHAREX, LONDO

MODERN ELECTRICS 7" ittt

TELEVISION AERIAL
COMPONENTS |

DESIGNED FOR CONSTRUCTING
BAND | & BAND il T.V. AERIALS

ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS.

Selecting at random from our new multi-page catalogue:
@ Band Ill Folded Dipoles (As illustrated). @ Mast Coupling Units for 2* Masts.

@ Reflector and director rod holders. ® Insulators, Both Rubber and Plastic
(As illustrated).

@ Masthead Fittings for 3", 17, 14" @ Alloy Tubing for Elements, Cross-
and 2" Masts. boom and Masting.

Send [~ P.O. for the revised, fully illustrated catalogue to

¢ S g . /
u,ya, VY ARL] MARLBOROUGH, WILTS. Phone : 6578
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ENTHOVEN

covers the whole range of solders

All these Enthoven solder
products, and many more, are
fully described in the redesigned
Enthoven booklet.

Send for your free copy now.

1 Superspeed solder in all types and sizes

2 Washers and preforms for every application

3 Lacquer, flux, and thinners for printed circuits

4 Preservative, metal, and Tricene de-oxidant
Jor printed circuits

& Solder ribbon, cored, or solid

If you’re faced with any soldering problem, get in touch

with Enthoven. Our advice is free, and our wide range

ENTHOVEN SOLDERS LIMITED of products covers every possible application. Enthoven
Sales Office & Works:

Upper Ordnance Wharf, Rotherhithe Street, have 150 years experience of smelting and refining non-
London, S.E.16, BERmondsey 2014

Head Office: ferrous metals; you can rely on us for materials of

Dominion Buildings, Soutb Place, London, E.C.2. . .
MONarch 0391 consistently fine quality.
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The Amateur Band Operator will find in the

superb EDDYSTONE “888A” the complete
The congested bands call for BANDSPREAD TR bandspread problems. This care-
fully designed equipment was developed and
. « « MoOre BANDSPREAD engineered specifically to meet his require-

ments. Write now for fully detailed brochure,

. . . and still more BANDSPREAD free and post free.

Our H.P. terms are foir and reasonable with only o 6% interest

V7 - 7 AN Y 144 charge for 12 months. The *'888A"" cash price £110, works out

NYSTONE at £22 deposit followed by 12 monthly payments of £7/15/6 (o

L] .‘.L_/J U ) u;t @ 'YL 18 monthly gayments of £5/6/7). Any opparatus or group of
4U8 4

DD can be ilarly dated.
COMMUNICATIONS RECEIVER Another Webb's service to the amateur
. Webt’'s LOG BOOK
Prov,des the answer ! for concisely recording signals heard and con-

tacted. 112 pages of high quality paper, semi-
stifl manilla covers, excellent value.

Price 5/3. (8- per UK. post).

« + « from stock at

L WLEBBS w77

MAIN EDDYSTONE DISTRIBUTORS IN LONDON

14 S0HO STREET, OXFORD STREEY, LONDON, W.1

Telephone: GERrard 2089/7803
PRICE : 1 I o elephone rard 2089/7!

KOLECTRIC AUTOMATIC
COIL WINDING MACHINES

Capacity—For one or more
coils, up to total length of 12
inches and 5}" diameter.

Type AILB (25-50 SWG)
Type AX/LB (19-46 SWG)

The types Al/LB and AX/LB can be supplied
with special revolution counters to stop the
machines automatically, in conjunction with
a solenoid mechanism on the A.C. motor,
when the required number of turns have

been wound.
Full details on request. Ko Emlc ln

73 UXBRIDGE ROAD, EALING, LONDON, W.5. Tiephonsy
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Why struggle with Mains Voltage Fluctuation ?

If you have any problem involving a.c. voltage

regulation, the solution is to call in ‘Advance’—

the Constant Voltage Transformer specialists.

Investigation of your problem may prove that a standard
type ‘Volstar’ will meet the case; or maybe, a special

design is called for. In either event, the wealth of experience
gained by ‘Advance’ over many years in probing every

aspect of mains stabilization provides the surest, gquickest,
and certainly the most economical, solution to your difficulties.

VOLSTAT

k
CONSTANT VOLTAGE TRANSFORMERS

‘VOLTAGE STABILIZATION’

This ‘Advance’ Booklet gives suthoritative
information on ‘Advance’ Constant Voltage
Transformers, and the service available

to deal with your particular voltage
fluctuation problems.

Send for a copy.

POST THIS COUPON TODAY p

}4de COMPONENTS LIMITED

Lyl MAINS STABILIZATION DIVISION L)

ROFRUCK ROAD » HAINAULT » ILFORD = ESSEX » TELEPHONE : HAINAULT 4444
ITGD84

TO ADVANCE COMPONENTS LIMITED,

ROEBUCK ROAD, HAINAULT. NLFORD, ESSEX.
Please send me a copy of your booklet
*Voltage Stabilization ** by ** Advance.”

POSITION  ....occviiiennnnns
COMPANY ...
ADDRESS .......oiiviinnniiiianins A

85
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POLYSTYRENE CAPACITORS

AXIAL LEADS OR VERTICAL MOUNTING
AT NO EXTRA COST (as illustrated)

A great advance in manufacturing techniques has resulted in a
capacitor of exceptional reliability and performance, which is
now available in the U.K. for the first time in large quantities.

Capacity Ranges .. From 20pF to 25,000 pF.

Tolerances vo 3 20%; 4 10%; 4- 5%; + 2.5%.
Voltage Ranges .. 25 V. D.C, 125 V. D.C. and 500 V.
D.C.

Full technical data and prices from Sole U.K. Agents:

WAYCOM LIMITED

16, DUKE STREET HILL, LONDON, S.E.1. Tel : HOP 2538/9.

HETERODYNE FREQUENCY
METERS

BRITISH MANUFACTURED

Designed and built to rigid services specifications.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74.

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25° C. (or .01% be-
tween — 20° C. to +70° C.).

Crystal-controlled, portable heterodyne-type Frequenc! Meters used
for Field ing and 2 of pulsed, modul or CW.R.F.
transmitters, receivers and signal-generators.

Mains Operated Power Unit available as optional extra and designed
to fit into the battery compartment.

Reconditioned and calibration-checked B.C.221 Frequency Meters
range 125 Kcfs to 20 Mc/s, still available.

Provisional specifications on a new wide-range, very high
accuracy Frequency Meter and also an instrument covering (gne
range 100 Kc/s to 1,000 Mc/s Chigher under favourable condi-
tions) available on request.

A

INSTRUMENT
Complete Specifications on application to:—

Sole Manufacturers TELEM:CHAN!CS LTD

|

Makers of High Voltage Test : (Instrument Division Dept W.W.8)

Sets and other Electronic Equip- | TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND.
[

Telephone: Totton, Southampton 3666  Cables: “Teleset,” Totton, Southampton

ment for H.M. Government. Agents: Some overseas territories still available.
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Vacuum formed
controlled edge
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FOR OVERSEAS READERS ONLY

Long throw precision’

BASS DIAPHRAGM wound aluminium
with plastic VOICE COIL; for
termination clean bass and

providing smooth extended H.F.
low frequency performance.

and mid-range
output from 30 ¢/s.

High efficiency slug
type closed field
MAGNET SYSTEM
using’ Alcomax 111
magnet.
HIGH
FREQUENCY
RADIATOR,
sutomatic mechanical
crossover. Fitted with Rigid die-cast
terminators. CHASSIS, combining
Controlled low strength with maximum
distortion output. open ares.
up to 16,000 ¢/s.

Here’s why [EKcleledsdl @-0 g
AXIOM 350 makes Sound Sense...

There is no compromise on essentials in the design and
construction of the Axiom 350. Everything necessary to
ensure a very high standard of ieproduction. has been
incorporated, and no  features " have been included for
“sales value*’ alone. Consequently the Axiom 350 offers
you the best performance value you can obtain for your
money — make your own comparisons and find out just
how true this is. A very wide frequency range (30-16,000
¢/s) is achieved with minimum distortion, and power
outputs of up to 20 watts (40 watts U.S.A.) can be handled T Y TR T T T T
with ease. The massive magnet assembly fitted to the
Axiom 350 provides a total flux of 185,000 Maxwells,
ensuring first-class control and high efficiency.

A TWO-WAY SYSTEM
with the AXIOM 350

You can at any tme use your Axiom 350 as
the basis of a two-way loudspeaker system by
adding a TREBAX 35XL. . This is a horn-
loadzg pressure driven high frequency unit
whxch will extend the response of your system
ond 20,000 c/: thly. It is
wnh in-built L.C. crossover network and L-pld
level control, so wiring takes a marter of
minutes only.

Ot 18 4 & 1

Available to Overseas readers -only.

GOODMANS INDUSTRIES LIMITED.
A : . . Post this coupon for your FREE co
Axiom Works, Wembley, Middlesex, England. of the ‘G’ Ra,‘,’;e Lougspeake, u’:{
Tel: WEMbley 1200, Cables: Goodaxiom, Wembley, England. NAME

Distributors in most countries including : ADDRESS
EIRE: Brownlee Bros., Ltd., 32, Molesworth Street, Dublin.
ITALY: Fratelli Romagnoli, Via Sondrio 3, Milag.,

CO6WW.
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Plan ahead with the Y PIECE PART SYSTEM
LINVAR SYSTEM OF Jc SCIENTIFIC COOLING
CABINETS, RACKS, CASES, S CONPACT STORAGE
CHASSIS, TROLLEYS, S MODERN STYLING

DESKS, SPECIALS, [ e N
etc. - e r : Y EX. STOCK DELIVERY

LINVAR

LIMITED

BALFOUR ROAD, WEYBRIDGE, SURREY  Telephone 6962

—M. R. (SliPPLlES) LID-=1 ' TRANSFORMERS FOR

q q

We offer only frsi-class material at the most atiractive pricss snd with prompt New Industrial Pro]ects
delivery, on assured, Prioes pett.
CAPACITOR/INDUCTION MOTORS (B.T.H. and G.E.C), 1/10th H.P., 2,850 r.p.m., : .
07250 v A im0t body 6n, dla., 34in. shatt’ pro}. Tin. " Fosk moupied, that work to spec:ﬁcatlon
With d 8576 @ tch 2/6). E. lly fine offer.
SMALL GEARED MOTORS. In addition to I1-kn ow offer . .
emalier open type .. unite, 200/250 v, A.C., Anal spoed ather & oe 19 + oo tovdan Fi rst Ti me
& x. 8 Ibs/ins.). Bize: Sin. long by 2¢in. by 1}in. with lin. shatt proj. Suitable for
dmy work and many industrial purposes.  Either speed, only 89/ (despateh 3/-). .
MIXIATURE 0OOLING FANS (200/250 v. A.C.) with open type induction motor. provide a sound and satisfactory economy.
in, |:‘y Hin. by 1jin. and din. e&-bgfcd metal Impaler,” 1deal for projector lamp

convector heaters, as m )
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c/s. Fitted with They can be obtained from: R, F. GILSON LTD.
spindies for hours, minutes and seconds bands. Self-starting, central hole fixing.
Dia. 24in., depth bebind dial only lin. Very latest moder. With dust cover, 29/6

57%'?1.}’?}0 ek, of A biree) Bnad' 6o 86, taigsod etels tor 5t A aT A oD who provide a first class service to manufacturers
1 oet. + . o
4 i roto
;,1"5&‘8:'?,".{ e uoroRs {.""‘3"}?1" 200120 . 531,%/‘“ s"l‘/_.;“uw n prototype design and small or medium scale
deep, 1 r.p.m., 1 r.p.b., an r.p.b., any one jes. 1/). Also H
bigh toequs model (G.8.0) 8 £'pm., 57/6 (des. 1/ Theso aro suitable for display production of transformers and chokes for
arn
bles. . .
HIGH DUTY RECTIFIERS, funnel cooled, D.C. delivery 36 volts 10 ampe. full-wave.
Limited supply at only 47/6 ea. (despatch 3/-). communlcatlons
SYNCHRONOUS TIME S$WITCHES. tor pre-set hing opera-
tions on 200/250 v. 50 ofs. Providing up to 3 on-off operations per 24 bours at any Electronics
chosen times, with day-omitting device (use optional). Capacity 20 amps. Com-
pactly housed 4in. dia., Sjin. deep. With fall £5/8/6 2/6) N
Also Bmith's Belyon Twin-ctroult model 20-amp, switohing, £7/8/ (des: 3/6. Instrumentation
EXTRACTOR Fgo.l’mé& ruz MIA;‘:: Well-nuda‘n!h at fouch lower than
normal prioces. v. - motor, sllent running, no interference. H
With mounting trame and back grille, ready for casy Mytallation Witk tor tmpeller Automatlon
(10in. overall dia.), 300 C.F.M., £5/5/-. 10iv. tmpeller (12in. overal). 240 :
£5/12/8. Also minor model, 8in. overall dia., 76 C.P.M., £4/12/6 (despatch any
ooe 3/:). Research

OOMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obiatnabie

Etc. Etc.

etc., and instructions for
£6/15/- (despatch 8/-).

£ thoss who pPuS 120 I to ok emor e ooy, 22 Good pews If Transformers are your problem
200/250 v. 50 c/s. Providing any " on ** period between & mins. and % hours, switching

m'anamd‘olmen%‘pcio_d_. hdelo;:;::h“e:okenmg;u&:::;:tmy R F GILSON LTD .
el e L Ll i Let |1: s Georges Road, Wimbledon, SOIVE it

M. R.SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1
(Telephone : MUSeum 2958)

S.W.19, WIM 5695

=t |




APRIL, 1961

WIRELESS WORLD

89

Radiofelephones by ATE—a vital service for isolated communities

Breaking the
cold silence

The outposts of the ever expanding world of
today are often to be found in remote, isolated
areas. For these communities—lumber camps,
trading posts, or even a holiday hotel in a
beautiful snow-bound wilderness such as this,
modern means of communication are essential.
By means of the ATE Type 800 equipment —
the latest in the ATE single channel VHF rural
radio-telephone range—such remotecommuni-
ties can now be linked direct to the nearest
telephone exchange and provided with full tele-
phone facilities; Type 800 is specially equipped
with full signalling and control equipment for
this purpose.

Exhaustive testing under actual climatic ex-
tremes has fully proved its outstanding
practicability and efficiency.

If you would like to know more about this new mains o
write for full particulars to your loc

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD

Extended frequency coverage
over VHF and UHF bands.

New compact cabinet-type
construction with slide-in chassis
for easy access and maintenance.

Plug-in test meter facilities.

High or low power versions to
suit propagation conditions,

Will work in to any type of
telephone exchange with improved
outband tone signalling facilities.

Modern design conforming to
British Post Office, Canadian
Department of Transport and
Crown Agents’ Specifications.

TYPE 800

ATE Radiotelephones are used by
industrial, agricultural, civil and mili-
tary enterprises—and by research
and survey teams in 60 countries.

representative . . . or send for B

rated equipment or its battery :ﬂ:rated counterpart, the Country Set,

tin REB 4101/1

STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. TELEPHONE: TEMPLE BAR 9262

ATI4071



. a radar wave directed through
a compiex layout often in restricted
space, call in ‘Waveflex’—a unique
advance in waveguide technique. In the
‘Waveflex’ range of Flexible Waveguides
are the answers to a hundred-and-one
problems of complicated waveguide
plumbing.

The three types of WAVEFLEX Flexible Waveguides—
Twistable—flexible in E and H planes,
and twistable about the longitudinal
axis.

Non-twistable—flexible in E and H
planes.

Premoulded Twisted—flexible in E
and H planes, with a built-in longi-
tudinal twist. Premoulding relieves the
end connections of all twisting stresses,
and the angle of twist can be much
greater than with ordinary twistable
guides.

Manufactured under exacting scru-
tiny and tested to strict Government
specifications.

Ideally suited for use in pressurised
systems, remain stable when bent
or twisted, unaffected by extremes
of temperature.

Performance covers a broad band.
‘Type approval’ has been given by
the Royal Radar Establishment
and the Admiralty.

Waveflex guides are available in a range of lengths 3" to 36"
fitted with standard flanges. Special lengths and flanges can
be made to order. An additional range of short guides, under
6, are particularly useful as malalignment units and
vibration decouplers.

Write for full technical details to:—

GABRIEL MANUFACTURING CO. LTD.

Newton Road, Torquay, Devon. Telephone: Kingskerswell 3333
A MEMBER OF THE TECALEMIT GROUP OF COMPANIES

WAVERFLE X
FLEXIBLE AND TWISTABLE WAVEGUIDES

WIRELESS WORLD
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W' Radiospares components are

delivered absolutely “by return’

;Rooxs(gfm

DEPENDABLE

mean
o frequency control
Lefe: ALL Brookes Crystals are made to
Tuyge G.2 Crystal  exacting standards and close tolerances.
Uy Frequency  They are available with a variety of bases
S hee and in a wide range of frequencies.

There is a Brookes Crystal to suit your
purpose—let us have your enquiry now.

Brookes Crystals Ltd

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
LASSELL STREET, GREENWICH, S.E.10
Phone: Greenwich 1828
Grams: Xtals, London, S.E.10  Cables: Xtals, London

BROOKES

|
I
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THREE YEARS AGO we offered the first SERVISCOPE" to Industry with notable
success. Last year we Iintroduced a doubie beam version and agaln acceptance was immedIiate.

Now we extend the range stlil further with the new $.42, a high performance version of the originai
Serviscope with many outstanding features.

B 4" spiral P.D.A. C.R. tube operating at 3.7 Kv. Basically the same rugged, lightweight, versatile instru-
B Increase gain—maximum sensitivity 10 mV, ment as its well-tried predecessors, the S.42 has the
Bl Unique extendible light hood. ability to meet more exacting demands with its high
M Pulse bright-up for single stroke working. writing speed and additional high gain facility. Evolved
B H.F. synchronisation compatible with Y ampli-

originally for computer development and servicing, the

fier performance. S.42 has special applications wherever pulses have to

Accurate calibrated input attenuator, Wide range calibrated be measured at low repetition rates, for example, a
time base (down to 5 sec/cm. if necessary). X expansion control singl c. pulse can be seen and photographed.
to 10 dia. D.C. coupled flyback banking. Versatile triggering I gd;shoﬂ.p.se puise € . @ :: ?\ P th
circult unique to 'Serviscopes'. llluminated graticule, Weight: n addition, it has general applications throughout the
18 lbs, Price: £92. electronics industry.

ecnemea ansin e

TELEQUIPMENT BC >3
* ‘Serviscope’ is the regtstered trade- ;Nk of -

TELEQUIPMENT LIMITED 313 chase Road, Southgate, London, N.14. Te/ephone: Fox Lane 1166
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COYNE'’S new <

JOB TRAINING BOOKS [ &

Put Money-Making
Time Saving Know-how
At Your Fingertips!

Answers ALL Servicing Problems QUICKLY
Makes You Worth More On the Job!

FREE TRIAL OFFER!

No. 8

Pin-Point ek

TV troubles Just Like Having An Electronics Expert Right At Your §ide !
ul Shows you the way to easier TV—Radio repair—time saving. practical working knowledge that helps you get the
in 10 minutes BIG money! How '.o install, service and align ALL radio and TV sets, even colour TV, UHF. FM and transistorized
N Rt New shows you what makes equipment “ tick.” No complicated maths or theory—

Pin Find the exact o ot just practical hcumunputlo\uelmmndhuly right in the shop, or for ready reference at home.

(AL (L LII3] Find the exact sound or Trv any four boo'rs on No Risk fre> trial ofter

1319 WRUTES set f 700 i No. 1—EVERYTHING ON TV-RADIO PRINCIPLES! 300 pages of cth ' hundreds of illus-

bilities! Latest edition now No. 3—EVERYTHING ON TV-BADIO-FM BECEIVERS! 403 pages: fully Mustrated. 96/-.
has 332 pages of solid TV No. S—EVERYTHING ON TV-RADIO CIRCUITS! 336 pages; hundreds of illustrations, circuit diagrams. 26/-.
No. 4—EVERYTHING ON BERVICING INSTRUMENTS! How they work, how to use them. 368 pages; illus-

- trated. 28/-,
dlunms. check charts. 31/6. Posuge 1/- No. 5—EVERYTHING ON TV-TROUBLE-S8HOOTING! Covers all types of sets. 437 p-m illya.. dhmm 34/-,
SPECIAL OFFER 11!8 G—d'l‘V CYCLOPEDIA! Qulei;ned‘oondn to TV pr in alp! | order. HF. Colour
and Transistors; 868 pages. |
E:g%m :zi fs/':’;"in”uﬁ"ﬁ?;s sﬁ:’;’ki"n';li &,e‘g g;“‘i‘-'l‘nml::s'ron ancuglgmnooxx Practical Ref covering T A aver 200
of 82/6 including postage. No. m—nnp'nnnucl MANUAL OF TRANBISTOR CIRCUITS (Mullard)! Features 60 Circuits you can build.

308 pages. 12/6.

‘No. 9 . Just mail coupon for free trisl. After 7 days send only low price or return books and pay nothing. If you keep more
= ne than ooe book send 41 after 7 days and £1 each month until completed (maximum four books). To buy one book
n-1°0t
A wend one half in 7 days, One half in 30 days
Tranm_tor . SEND NO lom—-m'r COUPON NOW FOR SPECIAL OFFER.
troubles in 12
minutes To SIM-TECH BOOK COMPANY
Mail Order Division, DEPT. W.7, Gaters Mill, West-End, Southampton,

Trouble-shoot everiv

Hants,
Rush the books circled below tor 7-day l’lll 'I'EIA!. 88 per offer. (I am over 21 years of age.)
typeofcircuitinAL P 3 4 5 6

!nns%swrizcd C(L Nune
ment! ages; hun-
dreds of 1Y lustrations; £LE) ooo

120 check charts. 47/0.
R)stage 1/6. Circle Book
0. 9 on coupon.

City. ..
Tick here if full price enclosed, we pay postage.
STAGE ORDBM TO £2 allow 1/-, 33 or more 1/6.
OVERSEAS ORDERS, PLEASE PAY FULL AMOUNT, SAME MONEY BACK GUARANTEE IF NOT BATISFTED.

Send us your enquiries for all types of ' TMNSF“BMEBS
QUARTZ CRYSTALS COILS  ARGE OR SMALL QUANTITIES

RADIO FRE QufErr\] CY CONTROL CHOKES 7RADE ENQUIRIES WELCOMED
SPECIALISTS IN
FILTER PURPOSES
FINE WIRE WINDINGS
ULTRASONIC PU RPOSES MINIATU}E TRANSFORMERS, PICK-UP,
METALLIZED TO SUIT REQUIREMENTS VACUUPC‘ILI?‘IP'éEGTIR'I'lI%SJR'IpOMEA':;R%?/%ls) SETANDARDS

ANY SHAPE AND SIZE CUT TO SPECIFICATION E L E c T R 0 - w I " n s L T n
L]
P I E z o L I M I T E D . CONTRACTORS TO G.P.O.. M.OS., LEB., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
26 St. Albans Rd., Wattord, Herts. Tel: Watford 27808 l LIVINGSTONE 2261 EST. 1933

For Safety's  Sake
use AVO Prodclips

Patent No. 748811

Safety first every time with these patented spring-
loaded AVO Prodclips.

Cleverly designed for use as_ insulated prods, thei
invaluable for reaching and holding test points which are
difficult of access.

Suitable for use with AvoMeter, Multiminor and Avo Electronic
Test Meter Leads.

voo With Trigger-Action
Spring-Looded Clips

.. PRESS TRIGGER
TO OPEN

RELEASE TO GRIP

Post Free 15/= per pair
AVOCET HOUSE . 92-96 VAUXHALL
mLTD "BRIDGE ROAD, LONDON, S.W.1.
ViCtoria 3404 (12 lines)
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES
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SOLDERING
MAGNETIC TEMPERATURE CONTROL

IRONS with built-in

Important news for the Electronic Industry.
In the past, many schemes have been developed
for control of the temperature of a soldering
iron. The need, however, has been for a depend-
able system that will control the temperature of
the soldering iron tip. The desired result has
been obtained in the Weller soldering tool where
a thermo-magnetic sensing element has been
placed right in the tip. This sensing element is
registered in U.S.A. and other countries as
** MAGNASTAT " (R).

The unique system for controlling the temperature
of the tip is simple. A Magnastat, a permanent
magnet, and a spring provide a force system for
operation of a switch. The switch controls the
electrical circuit to the heating element.

-

¢

The Magnastat is the heart of the control. |t
is a small cylinder of special nickel-iron alloy
embedded in the tip. When tip temperature is
below the design level, the Magnastat has strong
magnetic properties and the permanent magnet
moves toward the Magnastat. !n so doing, the
magnet overcomes the force of the spring, closes
the switch, and energizes the heating element.
When the tip reaches the desired temperature,
the Magnastat loses its magnetic properties and
the spring pulls the magnet away from the Magna-
stat causing the switch to turn off the heating
element.

The above cycle is under the command of the
tip Magnastat at all times. The unusual thermo-
magnetic characteristics of the Magnastat control
the tip temperature to close limits.

l

Y
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<5

2705

| ‘
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SCREWDRIVER PYRAMID

IN SHORT, NORMAL, LONG REACH

PREMIUM QUALITY

Structural parts are stainless steel,
fabricated, eminently
line production use.

expertly
suitable for continuous

LIGHT WEIGHT and delicate balance reduces
operator fatigue. A 55 watt Weller iron weighs
only 3.3 oz. excluding lead. HIGH IMPACT
HANDLE stays cool.

PREMIUM PLATED BITS automatically remain
at a predetermined temperature. Redressing and
lost time at very minimum. NO OVERHEATING.

MADE BY /&)RMUL

!

LR 4

s e Y= Vo e
CONE SCREWDRIVER 45°

Tip Temperatures: 720° 680° 600° 470° 410°F

INTERCHANGEABLE BITS permit a wide range

of controlled bit temperatures tailored to your
exact soldering needs.

GUARANTEED against defects in workmanship
and materials by one of the world’s largest makers
of quality soldering tools.

For interesting details and prices write to

ELSTONE ELECTRONICS LTD.

HEREFORD HOUSE, NORTH COURT, VICAR LANE,

Monufectured by LEEDS 2
WELLER ELEKTRO-WERKZFUG™= GmbH.
BESIGHEIM, NECKAR, WEST GERMANY

and
WELLER ELECTRIC CORP.
EASTON, Pa., US.A.

ORIGINATOR OF THE WORLD’S
BEST SELLING

SOLDERING GUN
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first and foremost

For 50 years “ Wireless World > has presented

the best in technical journalism. For 35 years the Hacker name
has represented the best in radio design. Now their futures
are linked by one belief—that quality
will always attract
a discerning public.

TALISMAN

8-transistor 4 speed
portable radiogramophone
37 guineas tax paid

RAMBLER

5-transistor 4 speed portable
record reproducer
25 guineas tax paid

HERALD

7-transistor portable radio
26 guineas tax paid

all Hacker receivers and reproducers
have large, acoustically air loaded
loudspeakers for smooth bass response . . .
all have one watt power audio output.
available only from selected dealers

HACKER RADIO LIMITED Norreys Drive, Cox Green, Maidenhead, Berks. Maidenhead 5707

MANY MORE PEOPLE ARE USING

C.G.S. |

VITREOUS ENAMELLED
WIREWOUND RESISTORS

Rcse e i Rating in watts |
Style Sule | pesc | Commer- l Range
| | l cial | |
— VPFI 1.5 2 0.502 to 5KQQ 1
RWV4-) | VPF4 3 4 0.50 to 15k I
RWV4-K | VPFIO 4.5 10 1) to 68K{2
RWV4-L | VPFI4 6 14 1€ to 100k{ |

@ R.CS.C. Type Approved.
@ 1009 test and inspection,

Current production includes

GERMANIUM . All glass diodes « HF Transistors
| «Power Transistors e Also COPPER OXIDE
() (CEITERy (T RECTIFIERS & MODULATORS

@ Continuous batch sampling to R.CS.111I.
@ Guaranteed reliability.

Ask for price lists FULL DETAILS AND CATALOGUE FROM

THEC.G.S. RESISTANCE co.L1p SOLE U.K. AGENTS :
:‘:':::i“;::;llewowl STREET, LYMINGTON, HANTS. i IVEOFLEX L TD.

London Office: 30 Clarendon Rd,, Harrow, Middx. Tel. Harrow 4147 123a NEASDEN LANE, LONDON, N.W.10
l Telephone : DOLLIS HILL 7671 & 7881
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SMALLER

AND SMALLER

AND EVEN SMALLER STILL}

Modern design requirements in packaged electronic
equipment are more than matched by the speed and
scope of Amphenol-Borg connector research and
development. In aircraft, missiles, computers and
in instrumentation applications of all kinds, the
complete reliability of Amphenol-Borg Connectors
is coupled with outstanding possibilities for drastic
space and weight economies.

Write now for Catalogue IEC 3, a general survey of the
ocomprehensive range.

NOW AMPHENOL 74 SERIES CONNECTORS
PROVIDE 12 CONTACTS IN A CHASSIS/PANEL AREA
OF LESS THAN ONE TENTH OF A SQUARE INCH!

The new 96 Series Connectors ore
just §7 squore but contoin 12
contocts bosed on 075" centres.

The development of Amphenol-Borg Connect-
ors to altogether new concepts of econemy in
space, weight ond size is strikingly illustroted
below . ..
Series Chassis/Panel  Year

Area for 12 Introduced

Contacts

98 sq. ins, 1951

-306 5 1955

-t46 ,, 1960

072 1961

... the greatest name...the widest range
AMPHENOL-BORG LIMITED, AMPHENOL ELECTRONIOS DIVISION

Victoria Road, Burgess Hill, SBussex
Amphenol-Borg Electronios Corp. Chicago U.S.A.

. Telephone: Burgess Hill 85816.
Amphenol Canada Ltd. Toronto 9 Ontario,

95
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a
Olympia

Trebled in size, the Show now moves to
Olympia to display the products of an in-
dustry which produces more than one million
components every hour of the day.

exhibits inciude ...

components, valves, tubes, semi-
conductors, chassis, cases, fittings,
wires, cables, assemblies and other
associated products for:

Telecommunication equipment

Radio and television receivers

Tape recorders, gramophone reproducers and
film equipment

Amplifiers, “hi-fi"’ equipment

Electronic computers

Radar and navigational aids

Measuring instruments and scientific apparatus

Medical electronic and allied apparatus

Process control and automation equipment

Civil and military aeronautical purposes

Guided missiles and military equipment

RADIO and
ELECTRONIC

WIRELESS WORLD

COMPONENT

SHOW

OLYMPIA, LONDON
30 MAY — 2 JUNE 1961

10 a.m.-6 p.m. daily except
Wed. 315t May, 10 a.m.-9 p.m.
Admission: 3/6d. or by ticket obtainable from
exhibitors,
INDUSTRIAL EXHIBITIONS LTD.
9 ARGYLL STREET, LONDON, W;g

|
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AT LAST, FOR ONLY £1.2.6

INCLUDING POST & PACKING
A really efficient Fan for use in
Electronic Equipment

This is what the Electronics world has been
waiting for! At extremely low cost air-stirring
and extraction can be easily achieved.

Also in production we have Low-Speed Motors
from 8 r.p.m. to 40 r.p.m. Price and further
details on application to:

KENURE, HOLT & CO. LTD.

BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE
Telephone : Maidenhead $331-2

WE ALSO HAVE SUB-CONTRACT FACILITIES FOR ELECTRONIC
WIRING AND ARE FULLY A.I.LD APPROVED

Grampian or4

out

the best
in any

recorder

Evmﬂmmolt

reliab
In tho‘)ﬂ. with a unitorm wide trnnmcv response from 50 o/s to 15,000 cll.
Grampian hsvo danlow.l an ontshndinm-:ahtodcshb priced instrumen

which will p! the most exaotin:
mnmuequnymubumrmuomwm Call 8ystems, etc.

ivemordcwﬂlonlyginlubutpctormnceifs
microphone is use:

OUTPUT LEVELS

DP4/L, low impedance 25 ohms 86 dB below 1 volt/dvne/Cm?,
DP4/M, medium impedance 600 ohms 70 dB below 1 volt/dyne/Cm?.
DP4/H, high impedance 50,000 ohms 52 dB below 1 volt/dyne/Cm?®.

Retail Price: DP4/L plete with r and 18ft. d lead, £7/11.
(Medium or High Impedance models £1 extra.)

A complete range of stands, swivel holders, etc., is available also.
A matching Unit G be lied for ad. the micro,
for amli‘eeorsgr hwgynlﬂ?r:? mp;l:plﬂx;eda:rc:, 35 tvi::i‘eu : long lpela:gn\:
required. Retall Price £3/5/-.
Write or telephons for illustrated literature.
GRAMPIAN REPRODUCERS LTD.

Hanworth Trading Estate Feltham, Middlesex. FELtham 2657
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GOODMANS AXIOM 80

The Hand Assembled Loudspeaker

Why hand assembled? Because only in this way can the
full potentialities of this remarkable loudspeaker be realised
in ecach and every unit produced. The result is a repro-
ducer which can be relied upon to give an outstandingly
accurate account of any signal fed to it, within the audible
fre_?uency band.

he unique and patented construction of the Axiom 80
is centred upon the use of a double-diaphragm moving
assembly, the bass diaphragm being completely free
edged, thereby eliminating any possibility of surround
resonance. Suspension is by means of two triple
sets of paired double acting cantilevers. These provide
a strong radial centering action with a very low and
lincar stiffness in the direction of movement, making

possible a bass resonance of 20 c/s. The response
continues smoothly from this frequency to 20,000 c/s.

The Axiom 80 can be used in groups of two or four if
higher power handling capacity is required. As a single unit
it is intended to provide critically accurate reproduction
at medium and low level.

Full information, including cabinet designs, is included
in Goodmans High Fidelity Loudspeaker Manual, free
on request.

AXIOM 80 Specification. Freguency Range: 20-20,000 cfs.
Power Handling Capacity : 6 Watts. Fundamental Resonance : 20 cfs.
Impedance : 1S ohms at 400 cfs. Flux Density : 17,000 gauss on | inch
diameter pole. Diameter : 9§ inches.

Name
Address ...

G4TWW .

In every sense the greatest range — in every country the greatest n

ame,

GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.
Tel: WEMbley 1200 (8 lines). Grams: Goodaxiom, Wembley, England. Distributors in most countries.
PLEASE SEND HIGH FIDELITY MANUAL

97
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 FOUR-TRACK HEADS

APRIL, 1961

83 HOURS OF RECORDING ON A 7 INCH REEL OF TAPE

T T T
RESPONSE CURVE AT 3 INCHES PER SECOND
|

t

&" ] s
2 1 1
= J| _
) f | — 4 |
» Ly 1‘
[ [ | |
[ 00 =) 10000
FREQUENCY IN CYCLES PER SEC.

Trade Export and Private enquiries invited

P. A. MARRIOTT & CO. LTD.,

284A Water Road, ALPERTON, Middx.
Tel.: Wembley 7493

RECORD/PLAYBACK

ACTUAL SIZE OF HEAD
DEPTH

TECHNICAL SPECIFICATIONS

PLEASE NOTE — Heads for the Four-Track Standard are themselves
made to record on TWO Tracks, so that with the tape reversed
(other way up) they record a total of Four Tracks (see Diagram)

HEIGHT § WIDTH §*

RECORD/PLAYBACK HEADS

Track width o w.  0.0431n.
Inductance ... 0 o ... 400mH at | Kcfs.
Gap ... ... 0.0001 in.
Bias Current 0.45-0.8mA.,
Record Current ... «oo 30-80uA,
Output 1.4-2.5mV. (at 2 Kc/s. at 3% infsec.)

Recorded Crosstalk
Playback Crosstalk

ERASE HEADS

Better than—70 dB.
.. Not measurable

Track width ... 0,056 1n.
Gap ... ... Double Gap each of 0.004 in.
Impedance . ... 200Q at S0 Kcfs.

olts .. 10V at 50 Kc/s.
Current 0 ... 5060 mA.

SOLDER WITH THE NEW

PRIMAX and PRIMAXA

SUPER EFFICIENT SPOTLIGHT

SOLDERING GUNS

PRIMAX

@WW SPOTLIGHT

PRIMAXA
100W SPOTLIGHT

110/8 o

Distributors: S. KEMPNER LTD., LONDON, W.1
29 PADDINGTON STREET, Tel. HUNter 0755

Uses 150 photographs to show
television screen faults and
explains how to remedy them

.';4;‘0:“"”
LEYISION
CTURL rAulTs

Correcting
Television
Picture
Faults

John Cura and
Leonard Stanley

Bt adad T AT
Comisiing $¥E st
s amonins

Uses 150 remarkable photographs of actual
faults appearing on a television screen to
enable a quick diagnosis of trouble. The
accompanying text explains what action can
taken to remedy these faults—in simple
language for the ordinary viewer, and with
details of a more technical nature for the
service engineer.
4s net. by post 4s 7d 79pp. 4th edition.
from all bookselters,
Published for ™ Wire'ess World ” by JLIFFE Books Ltd.
J DORSET HOUSE, STAMFORD ST., LONDON S.E.1
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NEW Griffin - Andec

GRID-DIP

A Convenient Portable Battery Operated

Instrument Designed for the Radio Amateur and

General Laboratory Use.

@ for Accurate measurements of Resonances
in tuned circuits, antennas etc.

@ asasensitive wavemeter

METER

18 —210 Mc/s

plug-in coils.

plus cover.

@ asasignal generator
Frequency range covered by a set of six

Grey hammer-tone finish 94" x 2}" x 24"

T2224. Price 12} Gns. (without batteries)
post free (remittance with orders)

Griffin & George (Sales) Limited
Ealing Road, Alperton, Wembley, Middx. PERivale 3344

Fully welded construction
ensures absolute contact reliability
at minimum voltages

Dependable miniature electric
contacts with welded connec-
tions and electrodes

7" For every application
in the field of radio
(transistorised receivers),
television and general elec-
trical engineering.

Eminent'y suitable where maxi-
mum contact reliability at
minimum voltage is required.
Please write to:

WITTE & SUTOR GmbH.

Murrhardt/Wurttemberg,
Western Germany,

“SIMPLEX” SOUND HEADS
STANDARD ERASE
3+ TRACK Dual Gap.
MONAURAL 20/25 v. at 55 Kec.
R/P Inductance 6 Mh at 60 Kc.
Gap .0002. —70db at | Kc with | VA

.55 Inductance at 1Kc.
7.5 Mv. output at Kc.
Fully Modulated Tape.

STANDARD
4+ TRACK

FOUR TRACK
Stereo or Monaural op-
eration.

R/P

Gap .000125.
.55 Impedance at | Kc.
3 M/v Output at | Kc.
0 to + 6db at 10 Kc.
Fully modulated Tape.

ERASE
Dual Gap.

Impedance 350 ohms at
50 Ke.
—70db with .6/1.0 VA,

MONAURAL HEADS
designed for
D.C. operation
also available.

Full specification, technical data and samples to the trade

on request.

TAPE HEADS LTD.

(formerly Bradmatic Productions Ltd.)

124, ALBERT ROAD, BIRMINGHAM, 2|
ENGLAND

HOME AND EXPORT ENQUIRIES INVITED
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y THE
PRECISION TUBES |, SYLVANIA-THORN
A RANGE

fits everyone's precise requirements

i

A
Sylvania-Thorn make the largest range of helical PDA CRTs MAIN TYPES (Typicai Operating Conditions)
in the country - 13different kindsinall. Thismeans that when
yourequireaprecision CRT - Sylvania-Thornhasone tomeet | Face Diameter sy [1isz 95y | Y st ] e e 3T
your precise requirements. All these tubes are made to de- Type No. | 285C |SESA | SESB | SESD | SESE | SE4A | SE48 | SE3A
manding standards of accuracy, and with the closest regard Final anode '
voltage 12 { 10kv | 10ky

10Ky | 10kv | Bkv | 4kv | 4kv

to the instrument maker’s needs. Each is specially designed & PDA Ratio 48 |6.67 | 667 | 12 | 12 4 4 4

for wide band width working and high-speed oscillography. Screen Area ' |

. emsxcms [8x10 6x10 4x10'4x10 6x10] 5x8|5x8 | 5x6

Each employs a spiral post deflection accelerator, giving | ‘

exceptionally high deflection semsitivities. No- WisWigeny TR § 198 | 5= 48 JRe -
X r ! X sens. v/em 33 | 30| 30 | 14 14 8 | 25 | 27

where else will you find such a choice - or a choice ! ; ! .

of such fine tubes. 0t 7.5 ke Sy 2.50 vefm  Sx 10vjem  Sensibility better thon 0.14 vlline width

WRITE FOR FULL DETAILS TO SYLVANIA-THORN COLOUR TELEVISION LABORATORIES LTD - GREAT CAMBRIDGE ROAD - ENFIELD - MIDDLESEX
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THE

PEMBRIDGE
COLLEGE

OF ELECTRONICS

offers training in

RADIO
TELEVISION
AND ELECTRONICS

ATTENDING COURSE

Full-time One Year Course in Radio and Television.
College course in basic principles for prospective
servicing engineers.

Next course commences 18th April 1961

This course is recognised by the Radio Trades Examina-
tion Board (R.T.E.B.) for the new Servicing Certificate
examinations.

HOME-STUDY COURSES
A. Radio and Television Servicing.

(1) Introductory course.

(2) Basic coursecovering R.T.E.B. Intermediate Radio
and Television Servicing Certificate examination.

B. Courses in Radio, Telecommunications and Mathe-
matics up to City and Guilds Telecommunication
Technicians’ Final Certificate.

For details, write to:
The Principal, Pt
THE PEMBRIDGE COLLEGE
OF ELECTRONICS

34a Hereford Road, London, W.2
PCH2

=  TRANSISTORISED
LD  CONVERTORS

7///////////////////////////////////////////////////////////////

HIGH EFFICIENCY—over 809%,

Up to 400 watts—800 watts intermittent.

MANUALLY CONTROLLED FREQUENCY 50 c/s-
60 c/s-400 c/s.

REED TYPE 50 c/s FREQUENCY METER fitted
to some models.

MARINE-AIRCRAFT-MOBILE use.

POLARITY REVERSAL PROTECTION.
PROVISION FOR REMOTE CONTROL.
SQUARE WAVE AND SINUSOIDAL.

Standard range available ex-stock for T.V.,
Fluorescent lighting, OSCILLOSCOPES, etc.
FROM 12V, 24v, 32v, 50v.

\\\

AN
A A AN

\

%/////////////////////////Aéfn,'
@

mmmmmm

“4

o S D.c.
Valradio " CONVERSION
M. m 7 sPECIALISTS

VALRADIO LIMITED

DEPT. W.W./C. BROWELLS LANE, FELTHAM,
MIDDLESEX.
Telephone : Feltham 4242.

Valradio and 8¢ pe are the regi:

d trade marks of Valradio Ltd.

Mechanical Relay Latch
FOR .
P.O. TYPE

3000

This latching device
enables the

3000 type relay to be

held in the closed
position when the
coil is de-energised
and until manually
released.

N

Does not Impair the
versatility of the
contact arrange-
ments, nor affect the

normal mounting
position.
Nustrations
® show 3000 Type Reloy
with ‘‘Remote’’ or
WILL TRIP ** Local ** release latch.
AND HOLD EITHER TYPE CAN BE FITTED TO YOUR
ON A.C. EXISTING 3000 TYPE RELAYS IN A
IMPULSE MATTER OF MINUTES.

Please send for illustrated leaflet
RELAYS UNISELECTORS KEY SWITCHES TO SPECIFICATION.

/740{‘ Dawves /%/a yd / L

"~ (PEPT'W) TUDOR PLACE, LONDON, W. I
TELEPHONES:MUSEUM 7960 LANGHAM 482)
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LOUD-SPEAKER MANUFACTURERS

4 / / FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

Vi WOLVERHAMPTON - ENGLAND

/ TELEPHONE : 22241/2/3/4 CABLES: AUDIO
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Have you sent for your copy?
ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-~
tronics Courses, administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and

shows you how to qualify for five years
promotion in one year.

We definitely Guarantee
¢ NO PASS — NO FEE”

Whatever your age or rience, you cannot afford
to miss reading this ous book. If you are
ing 1 than £25. a week, send fi

eanun? 38 b or your
copy of “ENGINEERING OPPORTUNITIES"
today—FREE.

WIRELESS WORLD

WHICH IS YOUR
PET SUBJECT ?

Mechanical Eng.,
Electrical Eng.,
Civil Enginoering,
Radio Enginesring,
Automobile Eng.,
Aeronautical Eng.,
roduction Eng.,
Building, Plastics,
Draughtsmanship,
Television, eto.

GET SOME
LETTERS AFTER
YOUR NAME!

A.M.|.Mech.E,
AM.I.CE.

A
City

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.I. Institutes)

(Dept. SE/22 ), 29 Wright’s Lane, London, W.8
IS THE LEADING ORGANISATION OF ITS KIND IN THE WORL

THE B.LE.T.

RACTICAL
EQNPMENT

Basic Practical and Theore- p 1 E incorporat- L
tic (l'.ou;svu ger“bulnne? in ket
Radio, T.V., ronics, Etc.,
A.M.Brit.L.R.E. City & Guilds ow. A
Radio Amateurs’ Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Radio
Radio & Television Servicing
Practical Electronics
Electronics Engineering
Automation

POST COUPON NOW 7

ArRIL, 1961

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

The specialist Elec-
tronics _Division o,

ing E.M.1. Institutes)
srs you o
real laboratory train-
ing ""al ¢ with
ractical equipment.
fﬁkjor dezails,

B.1.E.T.
SCHOOL OF
ELECTRONICS

the ]
B
E
S
a.
B

W Please send me your FREE 156-page é
**ENGINEERING OPPORTUNITIES” I
(Write if you prefer not to cut page) Z
NAME 7
ADDRESS
SUBJECT OR EXAM

THAT INTERESTS ME
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New address

SURREY

Write for details of the
most comprehensive range of
High Fidelity Loud Speakers
for Monaural and Stereophonic
systems.

Tel. : TRAfalgar 5575

mmxzmm R A DO s

523, LONDON ROAD,
THORNTON HEATH,

Manufacturers of High Quality
Loud Speakers since 1924

Sales and Demonstration showrooms

JOHN LIONNET & Co. Ltd,

17, Charing Cross Road, London, W.C.2
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Stencils — like this

electrical one — are just part
of the wide UNO range.

everyone can use

684,

(Z”" :| STENCILS

A. West & Partners Ltd.
Mitcham Road, Croydon, Surrey
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The QF'41 Cell
already used
throughout the world
has been chosen for
the D7 Series of
Decca Marine Radar.

“for Marine Radar

P R A comprehensive
" ,& range of T.R. Cells is
s available covering
frequencies from
1,000 Mc/s. to 35,000
Mc/s. Write for
further information.
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"

ray

FERRANTI LTD - KINGS GROSS ROAD - DUNDEE Tel: DUNDEE 87141 Eel‘l‘anli
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LONDON'S LEADING STOCKISTS OF
EQUIPMENT .
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ACCESSORIES

STOCKTAKING SALE!

Fanustlc reduction in Transformers, chokes,
s, potent s, plugs and sockets

and many other electronic components too

numerous to list.

Regret callers only.

JASON CONSTRUCTIONAL KITS

“EVEREST" PORTABLE RADIO. Super
model, 7 transistors with 3 gang tuning and
RF stage, efficient speaker and attractive case.
Kit £15/18/9. P. & P. 3/6.

** MERCURY"”  Switched FM/BBC/ITV TV
tuner of simple design with AFC for cabinet

g. Price of ) kit with valves
less power pack, £III|4/ (Power Pack kit
£2/14)- extra). P, & P. 3/6,

AUDIO GENERATOR AG.I0. Capacity
tuned Wien bridge gives good stability from

« MATERIALS

GOODS SENT TO ALL PARTS OF THE WORLD

LARGE STOCKISTS OF

COMPONENTS & EQUIPMENT

by well-k M. fe

todi,

turers ii —

®A.B. METAL PRODUCTS . AVO o
BELLING-LEE o BULGIN e COLVERN
® DUBILIER o ERIE ¢ MORGANITE o
MULLARD o PAINTON o T.CC. o
WELWYN o WESTINGHOUSE

STEEL METER CASES

SPEC'AL OFFERS| 10 c.p:s. to 100 kc/s. sine/square wave output. 4 x 4 x 4in. Sloping Front .... [
. Kit £|5II’I- P. & P. 3/6. S x S x 8In. Sloping Front .. 0
OSCILLOSCOPE OG.I0. Push-pull scan on 6 x 6 x 12in. Sloping Front .. 6
PNEUMATIC LID STAY with pressure X and Y plates with an X bandwidth of 10 c.p.s. 4 x 4 x 2{in. Rectangular [
adjuster, Heavy duty, 10/ complete. to 1.5 Mc/s, + 1dB. Kit £22/10/-. P. & P. 3/6. 6 x 4 x 3in. Rectangular .. 0
P. & P. I/6. A'II"I'EN UAT?R AbA .10. CladIIBbrlted ‘I"OddBB ?OX 66X 3|21; Re':aclgullr' o :
0 o giving any reading between and | b X 6 x 25in. Rectangular
3 5RO’:.A L:‘L;lnnle‘lllpt;cal&speakﬁg Uses 1% resistors. Kit £7/15/-. P. & P. 3/6. 10 x 7 x 7in. Alum. Panel .. é
-5 ohms. CRYSTAL CALIBRATOR CC.10. Com- !2x7 x7in. with Alum. Panel . 0
“ELAC" 6} inch round speaker 14/6. plete with crystal oscillator and audio output, 14X 7 x 7in. with Alum, Panel . $
P. & P. I/6. sc:/th;aosugn:; generators in the rannhof 100 :z x ; x g:: mg‘! 2::: ;:::: . :
kc/s.- Mcfs. may be accurately checked. <O . :
PARTMBSS TAANSIOITERS 0 (KD T e R :
BAaY. o3V 2 A S W.1l WOBBULATOR KIT. Produces a D e umEans
froqucncy modulated signal for alignment of 19 x 11 x 10in. with Alum. Panel 0
CHOKE 50H. 25 mA “C"" are 7/6. P. & P. F.M.JA.M. including 465 kec/s. I.F. and T.V. ALSO FULL RANGE OF CHASSIS
1/6. (Greasham Transformers Ltd.) Sound and Picture channels, £14/19/-, P. & Chassis and Case List Free on request.
Choke 10H 250 mA. Potted ** C " Core, 3/6.
25/-. PAINTON PLUGS AND SOCKETS. ROTARY WAFER SWITCHES
Full range in stock. Send us details of A.B. Metal and N.S.F. Made to order. Price

Choke 20H 50 mA. Potted, 15/-.

your requirements.

list free on request.

;:i;oke 16H 120 mA. Potted ** C ** Core.
0/-.

Choke SH 100 mA.,, Potted, 5/6.

stock.
Choke SH 300 mA. Potted, 12/6. Carrlage charged extra
Rectifier 300 v. 300 mA., 13/6. at cost.

P e Ehone :JRADEISS/6

cocir ot het TELE~RADIO (1943) LTD

189 EDGWARE ROAD, LONDON, W.2

Qur only address @ Few mins from Marble Arch @ Open all day Sat.

85

BETTER BETTER
STYLES RANGE

SUPPLIERS OF MOULDED CONTROL KNOBS, TERMINALS, ETC.
OVER SIXTY 8TOCK PATTERNS. ENGRAVING TO INDIVIDUAL
REQUIREMENTS

UNCLES BLISS & CO., LTD.

| ALC.

CHERRY ORCHARD RD, EAST CROYDON, SURREY
TELEPHONE: CROYDON 3379/6390

German Radio
Television and Phono
Exhibition

. SOLENOID TYPE SCM

9/10ths
FULL SIZE

Continuous 3 ozs. at §”
Instantaneous to 2lbs.
Larger sizes available.

Also—Transformers to
7TkVA 3 phase.

R. A. WEBBER LTD.

18 FOREST ROAD. KINGSWOOD, BRISTOL.

Phone: 67-4065

N

R

Berlin 19617

August 25 to September 3, 1961
Exhibition ground at the West-Berlin radio tower

Information:
German Tourist Information Bureau 61 Conduit Street, London W 1
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I CAPACITOR

MADE IN ENGLAND

Since 1912

When DUBILIER commenced manufacturing
‘Condensers ' (now known as CAPACITORS)
tremendous progress has been made in

theory, research, circuit and equipment design,
manufacturing techniques, scientific

and industrial applications, DUBILIER has
always been to the forefront as

“‘makers of the worlds finest capacitors.”

DU IBIIAEIR

DUBILIER CONDENSER CO. (1925) LTD.,, DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3.
Telegrams: Hivoltcon, London, Telex.

Telex: 25373

1930 CONDENSER

Telephone: ACOrn 2241 (5 lines)
Cables: Hivoltcon, London.
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Pye at Dounreay

' The Pye Instrument Group has supplied all the equipment to the U.K.
Atomic Energy Authority for the irradiated fuel element laboratory at
Dounreay. In addition to supplying equipment, Pye Ltd. acted as
» consultants and designers on all matters in that laboratory relating to
instrumentation and remote handling. The illastration above shows
manipulators working in conjunction with a television camera to

handle and measure a sample from the fast reactor.

The Pye Instrument Group consists of : Pye Atomics Division; Pye T.V.T. Lid. Industrial Division ; Faraday Electronic Instruments Lid.,
Labgear Ltd.: W.G. Pye & Co. Ltd.; Pye Telecommunications Ltd.; Unicam Instruments Ltd.; W. Bryan Savage Ltd.; W.Watson & Sons Lid.
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Transisto

P-E-T-E .y
TRANSISTOR LABORATORY KIT | L

1s the answer

% 53 components, including 6 transistors, mounted for
plug-in location on the circuit board.

% 83 connecting leads terminated in non-destructive
solderless connectors.

% Sapele mahogany carrying case fitted with silk-
screened component storage tray, connector
compartment and circuit board.

% Handbook giving details of over 40 quantitative experi-
> . ments on transistors from basic characteristics to
communications and pulse circuitry.
£26.0.0 plus 7/8 packing and delivery in U.K,

An extensive range of Electronic Training Equipment including
TRANSISTOR LECTURE DEMONSTRATION KQUIPMENT iS also available

PH I L‘ O ELECTRONIC TRAINING EQUIPMENT

Write for details to: PHILCO INTERNATIONAL LTD. SOUTH STREET BISHOP'S STORTFORD, HERTS. Tel: Bishop's Stortford 971
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£1,000

This is the sum invested in the
purchase of E.T.S. Data Sheets
by English Electric Aviation
Ltd., since official recognition

which is as follows:—

“ THE MINISTRY OF AVIATION COMMENDS THE
USE OF E.T.S. DATA SHEETS FOR PURPOSES OF
EQUIPMENT DESIGN IN AID OF M.0.A. CONTRACTS.

Your Company may also wish
to invest in efficiency if it uses
Joint Service Type Approved

electronic components.

For full details please apply to
H. W. DAVIES LTD., 1, Newman Road, Bromley, Kent

Telephone: Ravensbourne 8951
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special industrial quality

NEWMARKET
TRANSISTORS

the powertransistor of the 605"

HIGHER VOLTAGES
HIGHER CURRENTS
HIGHER POWERS
HIGHER GAINS

NKT400POWERTRANSISTORS
listed below all have cold weld closure
for reliability and industry standard
TO3 outline

NKT 401 24V High Power D.C. Con-
verter Transistor (6A Voltage Rating

THE NKT 400 POWER RANGE includes units
with these characteristics:

6.0A Current Gains of 60

60V, 6A Beta 15-30) 6.0A Voltage Ratings (Volts) 60
NKT 402 12V High Power D.C. Con- Max. Tj Rise above 25°C (°C) 60
verter Transistor (6A Voltage Rating Beta 3A/Beta 1A (%) 60
30V, 6A Beta 30-50) ’
Leakage Current (=A) 60
NKT 403 24V High Gain Power ;
Amplifier Transistor (5A  Voltage Saturation Voltage (Volts) .60
Rating 60V, 1A Beta 50-150) 6.0A Base Drive Voltage (Voits) .60
NKT 404 12V High Gain Power Thermal Derating Factor w/eC) .60
Amplifier Transistor (5A Voltage Frequency Cut-off (Mc/s) -60

Rating 30V, IA Beta 50-150)

DATA SHEETS ARE AVAILABLE DIRECT FROM
NEWMARKET TRANSISTORS LIMITED

MEMBER OF THE

<>
( > NEWMARKET TRANSISTORS LTD. )
EXNING ROAD, NEWMARKET Tel: Newmarket 3381

GROUP OF COMPANIES
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TRANSISTOR
RADIOTELEPHONE

L R B 2
. ‘
BY APPOINTHENT
TO MA M DUKE CF EDINBUAGH
SupeLl ERS OF
RADIO TELEPHONE EQUIPMENT
PYE TELECOMMUN CATIONS LTD

Mobile Ranger

MODELS PTC 2007 A.M.
PTC 8007 F.M.

it
‘05

ot

The addition of a Transistor Power Supply unit to its many other leading

features makes the Pye Ranger Radiotelephone even more attractive.
These new Radio Telephones include many other valuable features such

as channel spacing down to 25 kc/s, multi-channel switching and low battery drain.
The Transistor Ranger is designed for operation in all climates.

Please write for full details,

Pye Telecommunications Limited, Newmarket Road, Cambridge
Telephone: Teversham 3131 Telegrams: Pyetelecom Cambridge
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TRANSISTOR REFERENGE MANUAL OF TRANSISTOR CIRCUITS
CIRCUITS '

This new manual of transistor circuitry has been prepared by Mullard engineers, as

an up-to-date and readable volume which will be of use and interest to technicians,
service engineers, junior designers and electronics students.

It has a page size of 83" x 53" and describes more than 60 circuits—over 30
are made generally available for the first time—including both domestc and industrial

applications.

308 PAGES + 241 DIAGRAMS * U.K. PRIGE 12s. 6d.

PUBLISHED BY MULLARD LTD.

Get your copy of the Mullard ‘‘Reference Manual of Transistor Circuits'’ today from your radio
dealer, or order direct from Mullard Ltd. (postage and packing 1s. Od. extra in U.K.).

MULLARD LIMITED * MULLARD HOUSE * TORRINGTON PLACE * LONDON -+« W.C.1.

Overseas readers should enquire of thelr local Mullard Agents.
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HALF A CENTURY

IN 1911 the business and profession of wireless
communication was already established, but as yet
it had made little impact on the daily lives of most
people. There was a certain novelty in sending
a telegram “wvia Marconi” and a few amateurs
dabbling with spark coils and crystal and electro-
lytic detectors made a welcome diversion from
lantern lectures and microscopy at the local literary
and scientific society. But the seeds of future
developments had germinated. Every day more
ships were being fitted with wireless, and more
amateurs were proudly passing their headphones
to admiring friends to listen to the musical morse
of Clifden or the growl of Eiffel Tower and
Poldhu.

Until then technical information had been scat-
tered in occasional articles in the electrical journals
and in one or two papers read before the learned
societies. Now it was decided that there was suffi-
cient interest to support a journal ‘“the aim. of
which will be to acquaint the reader with the latest
possibilities of this most marvellous invention.”
Such was the success of the Marconigraph that
two years later it was decided to give it a new
format and a new title in keeping with its wider
circulation. In the first editorial of the new series
we said, “The Wireless World will still be the
medium, as was the Marconigraph, for the inter-
change of ideas concerning the further scientific
and commercial development of wireless tele-
graphy, with its bearing upon national and
economic interests. But these long words do not
mean that we intend to take up the standpoint of
a dry and educational science. Our Magazine is
to be popular, and while the information we shall
print will compel the attention of the scientist, it
will not be beyond the scope of the general public.”

If at times we seem to have become more com-
plex it is because we reflect the growth of our sub-
ject, which even in its beginnings called for more
than a little application to gain mastery. We invite
those who doubt this to turn up some of our
earliest issues (e.g., the series on aerial capacitance

WIRELESS WORLD, APRIL 1961

by Professor G. W. O. Howe in 1915). While
many of our articles have been addressed exclu-
sively to the professional quite as many have been
prepared specially for the beginner who may be
at the start of his career as a radio engineer or
technician or just interested in the subject as an
amateur. The dividing line, if indeed one exists,
is hard to draw. Many of our readers who earn
their living by research on semiconductors or
development on microwaves find relaxation as
amateur transmitters or high-quality sound en-
thusiasts. We welcome them all as readers and
take this opportunity of thanking them for their
sustained interest, which as our recent question-
naire has shown, more often than not is of long
standing.

The entity and character of a journal is some-
thing which is difficult to define in words. It
transcends all outward forms of print and styling;
it cannot be detected in the contents of individual
articles; it exists as like-minded thought and a
community of interests between readers and staff.
We are all of different ages, have divergent per-
sonal interests and while retaining our inde-
pendence are prepared to argue, to listen and to
learn—all with one object: as far as this journal is
concerned to keep the record straight.

Looking back we pay tribute to our predeces-
sors in office, to past members of the staff, to our
contributors and to all those whose ability and
loyalty have laid the foundations upon which we
build. Looking to the future we shall strive to
improve our journal as the medium of communi-
cation between all whose vocation or interest lies
with radio and electronics, to serve as a forum for
discussion, as a medium for enlightenment and
exposition, and as a bulletin for news of the world
of wireless.

“This then is our policy: to be of use and inter-
est to our readers, and through them to be a factor
for progress.” These words are quoted from
Volume 1, No. 1 of Wireless World and we can
find no reason for altering them today.
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SINGE THE

Years of Progress
As Seen Through
Our Pages

THE STATE OF THE ART IN mn

THE Edwardian age into which
The Marconigraph was launched
was less prone than is the Neo-
Elizabethan to the unquestioning

acceptance of scientific marvels.
Many people still looked upon
wireless telegraphy as ‘“against

Nature ”; as something akin to a
music-hall trick. That attitude of
mind was certainly not discouraged
by wire telegraphy and submarine
cable interests, with whom we were
to remain in bitter competition for
many years. By way of counter-
attack, we made great play of the fact
that the so-called “KR factor,”
which limited the speed of cable
transmission, did not apply to us.
High-speed wircless transmission—
which then meant about 60 words
per minute—had already be=en
demonstrated experimentally, but the
volume of traffic on offer was gener-
ally not great enough to encourage
its commercial use.

Whatever the reason may have
been, wireless telegraphy had hardly
made spectacular progress during the
first dozen years of its existence.
When we began publication there
were, according to official figures
published later, a mere 1,740
licensed land and ship stations in the
whole world.

But that understates the position
rather seriously. The United States
had not ratified the International

Convention and had no licensing
system; thus the true number of
her stations cannot be ascertained.
For once, America had made a slow
start in taking up a scientific innova-
tion; when the first wireless-
equipped ships eailed from Europe
to the New World there were no
coastal stations in the North Ameri-
can continent with which they could
communicate. But America was
soon to catch up, and by 1911 pro-
bably had a greater number of
stations than any other single
country. Going by the few figures
available and working backwards
from the time when licensing came
in, it is fairly safe to guess at a
round 1,000, or something not far
short of it. Thus the world total of
stations in 1911 was over 2,500. The
total number of people gaining their
livelihood in wireless, from Mr.
Marconi himself down to the hum-
blest messenger boy, could hardly
have exceeded 8,0C0.

Though the commercial growth of
wireless may have been disappoint-
ingly slow, technical progress had
been quite impressive. An old-
timer dating back to 1911 might
make out some sort of case for
claiming that the effectiveness of the
gear of his period had increased as
much since 1897 as it has done
between 1911 and the present day.
Be that as it may, he would be on

WiIRELESS WORLD, APRIL 1961



Wireless World BEGAN

Wireless World, the first radio journal, appeared in April, 1911, as The Marconigraph.
The present title was assumed two years later. We were originally published by the
Marconi Company and circulated largely among engineers and operators, though from the
start there was a public readership. We became an independent journal 36 years ago.
This review traces the significant advances in radio and electronics since we began.
Except in the introductory section, the material is taken entirely from our own pages. In

the introduction an attempt is made to give the reader a glimpse of *‘ what everybody
knew '’ in 1911.
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SINCE THE WIRELESS WORLD BEGAN-—Continued

A ' coil set’’; the kind of transmitter
that was going out as we came in.
Right to left: induction coil, spark gap,
“battery "' of Leyden jar condensers,
* jigger.”'

T T T T T T TR T T T TG TU T

pretty sure grounds in going on to
claim that by 1911 the foundations
of nearly all modern techniques had
been laid and the majority of the
great basic inventions had been made.
Practitioners of the art certainly did
not look on themselves as being in
the Dark Ages. They had already
seen great technical progress and
were full of confidence for the future.
To them, it was a kind of Eliza-
bethan age, when everything was
bright, new and exciting.

Many of the inventions that had
been made were waiting—and some
had to wait for many years—for the
means to put them usefully into
practice.  Christian  Hiilsmeyer’s
radar pulses, first suggested by him
in 1904, had to wait 30 years for the
means of generating them and use-
fully detecting their reflections.
Oliver Lodge’s moving-coil loud-
speaker looks, in the patent specifica-
tion drawing of 1898, surprisingly
like the instrument of today, even if
the “hi-fi” enthusiast would hardly
approve of his diaphragm or its sus-
pension. But valve amplifiers
capable of working moving-coil
speakers did not appear until 20
years later.

Fleming’s diode, which we used to
call, rather confusingly, an oscilla-
tion valve, was already ancient
history, and was not especially
esteemed as a signal rectifier. De
Forest had added a grid in 1907, but
his triode had made no impact.
Probably fewer than five per cent of
our early readers had ever heard of
it and there was no mention of
triodes in our pages for the first two
or three vyears. The triode re-
mained in obscurity until the dis-
covery of regeneration caused many
workers to concentrate their efforts
on its improvement. Those efforts
were probably triggered off by von
Lieben’s work on the amplifying tri-
ode in 1910-11.

“Tele-vision ” (generally S0

158

printed) was a word that appeared
surprisingly early. Nipkow had
enunciated the basic principles of
scanning in the nineteenth century,
but few seemed seriously to expect
that “moving pictures by wireless ”
would be achieved. One of the ex-
ceptions was Campbell Swinton, a
versatile engineer and  wireless
enthusiast who had already forecast
that, if the difficulties were ever to
be overcome, it would be by means
of “the weightless cathode rays” of
the Braun tube, the forerunner of
the c.r. tube of today. Magnetic
recording-—on wire, not coated tape
—was already known and had been
used for the recording of high-speed
signals.

Transistors? Well, hardly. But
oscillating crystal circuits had been
devised by Dr. W. H. Eccles, one

r -

Photo: Deutsches Museum, Miinchen.

An historic valve—
the Lieben-Reisz
triode of 1911,

of the “founder members™ of wire-
less technology whose name recurred
constantly in our pages for many
years. In another esphere, he was
one of the first to accept and inter-
pret Heaviside’s theory of a conduc-
tive layer in the upper atmosphere as
an explanation of observed pheno-
mena in long-distance wave propaga-
tior.. For a long time to come there
was a tendency to ignore or even to
scoff at Heaviside’s theory; his Ameri-
can co-worker Kennelly had even less
recognition on this side of the
Atlantic.

In Britain the art we practised
was always called “wireless.” The
official international word “radio”
had been introduced some years
earlier but had had a chilly reception.
It did not trip easily off English ton-
gues; worse, to use it was considered
“non-U” and aping the foreigner.
In fact, though, most nationalities
still preferred their own versions of
“wireless”: sans fil, drahtlose, sin
hilos. But in Germany they soon
began to show a preference for the
word Funk (spark) which still sur-
vives strongly in Rundfunk (broad-
casting).

Naturally enough, wireless had
already produced its own jargon.
Equally naturally, many of the
earlier examples have now dis-
appeared, some of them frozen out
by changing techniques. One of the
queer words was “jigger” (r.f.
transformer for coupling the closed
circuit, transmitting or receiving, to
the open acrial). The derivation of
this term is obscure and has appar-
ently been lost in the mists of time.
Maurice Child, in a historical lecture
in the early 20s, admitted his in-
ability to trace it. “Billi” is easier;
it was a small variable condenser
reputed to have a capacitance
measured in billionths of a farad.
Though by international agreement
wavelengths were measured in
metres, the foot still served occasion-
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ally as the unit. It had not been so
long ago that only two wavelengths
were in use, officially for merchant
ship communication, but in fact for
other purposes as well: Tune A,
1,000ft and Tune B, 2,000ft—quite
near enough to 300 and 600 metres
for the order of accuracy then pre-
vailing. Whether chosen by luck or
judgment, Tune B, the more popu-
lar, was in fact an excellent general-
purpose wavelength for the tech-
niques of the times. The foot (length
of wire used in winding a coil) some-
times served also as a unit of induc-
tance!

The Postmaster-General’s control
of all wireless activities in Britain
had been firmly established by the
Wireless Telegraphy Act of 1904.
Even before that date the Post Office
had quietly assumed power over us
by virtue of the monopoly in tele-
graphy conferred on it by Disraeli
in Victorian times. This control
may at times have seemed some-
what heavy-handed; indeed, Wire-
less World has on many occasions
throughout its life been at odds with
the Post Office over allegedly restric-~
tive practices or other departures
from rectitude, But we must re-
member that the Post Office, as one
of its historians has said, “is not just
another Department.” It functions
under a long-established tradition of
providing a public service, first in
carrying the mails, then in transmit-
ting telegrams and later in running

a telephone service. In return,
Parliament has granted certain
monopolies and privileges, which

have always been jealously guarded.
Each successive development in
wireless must have seemed to the
official mind to threaten serious en-
croachment on these monopolies and
it is small wonder there have been
occasional bunglings and examples of
over-cautiousness. However, it is a
pleasant thought that Post Office
control has generally been benevo-
lent and beneficent.

Apart from the exercise of his
monopolistic powers, it was (and is)
the duty of the Postmaster-General
to ensure the observance of inter-
national regulations. In 1911 we
were governed by the Convention of
1906, to which nearly all nations had
adhered. The United States was an
exception; neither had she ratified
the Convention (was that a mani-
festation of the Monroe Doctrine?)
nor had Congress as yet passed any
law to regulate or control wireless
communication, America was in-
deed the land of the free. But,
according to stories—perhaps exag-
gerated—filtering across the Atlantic,
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jungle law prevailed. Deliberate
jamming of competing stations was
commonplace and powerful stations
shouted down the weaker. And
there was nothing to protect the
secrecy of messages, According to
the folklore of the time, submarine
cable interests intercepted telegrams
sent by the Marconi transatlantic
station at Glace Bay, Nova Scotia,
and published a selection of them—
reputedly the most scandalous—as
advertisements in New York news-
papers. They are also said to have
published intercepted messages relat-
ing to interruptions in communica-
tion, such as ‘“stand by for three
hours; atmospherics too bad,” thus
hoping further to discourage poten-
tial users of the new and then strug-
gling wireless service. This latter

Both arc transmitters and rotary r.f.
generators capable of producing con-
tinuous waves had been developed,
but in the absence of valves the
problem of modulation was indeed
difficult. Water-cooled and liquid
jet microphones, inserted directly in
the aerial circuit: had been used in
some of the experiments.

For telegraphy, spark transmitters
were almost universal. A big station
of the period was an impressive
affair; the sight, and still more the
sound, of tens of Kkilowatts being
dissipated in a crashing oscillatory
discharge was something not easily
forgotten. There was even a strong
characteristic smell, generally re-
ferred to as “ozone”. All the so-
called “systems” were basically
similar; the circuit arrangement,

Basic circuit of spark transmitter.
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kind of interception was eventually
circumvented by the use of code
words for inter-station messages re-
lating to interruptions and similar
matters.

Some support for the truth of
these stories comes from the fact that
American legislation, when it eventu-
ally came, was not particularly oner-
ous in most respects but imposed
severe penalties for deliberate jam-
ming and failure to observe secrecy.
As things turned out, the American
free-for-all had worked remarkably
well in the early stages. No doubt
most of the stations did in fact estab-
lish a tacit modus vivendi with their
competitors. But control was bound
to come sooner or later; in the event,
it came sooner than expected, and
for a reason that nobody could have
foreseen.

Wireless telephony had already
been accomplished experimentally
when we began publication, but was
as yet of no practical significance.

shown in the accompanying diagram,
was simple enough. The a.c. supply,
of 50 or 60c/s, was stepped up to
15 or 20kV, an iron-cored choke being
inserted in the transformer primary
circuit to bring it into resonance with
the alternator frequency. The con-
denser of the closed oscillatory cir-
cuit, charged through protective h.f.
chokes, discharged itself through a
spark gap, the electrodes of which, in
all but the most up-to-date sets, were
stationary, though adjustable as to
distance. The closed circuit was
coupled to the open aerial through a
double-wound ““jigger” or an auto-
transformer.

These fixed-gap sets gave a low-
pitched, irregular tone distinguishable
with difficulty from atmospherics and
radiated heavily-damped wave trains,
due to interaction between closed and
aerial circuits. The “rotary dis-
charger ” sets which were just being
introduced were a great improvement
in both these respects. In the most
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highly developed form the rotary
electrode, mounted on an extension
of the alternator shaft, carried a
number of projecting studs arranged
to give a spark for each half-cycle
of the supply frequency; this had
now been increased to several
hundred cycles per second. Thus a
clear high-pitched note was pro-
duced, and, as the primary circuit
was opened after a very short interval
of time, interaction was reduced
and there were more persistent
oscillations in the aerial circuit.

Transmitters fed from alternators
were known as “ power sets” and
were mostly fairly up-to-date. But
there were in 1911 many relics of
the not-so-distant past with induction
coils drawing their supply from
accumulators or d.c, mains. These
were mostly fitted in merchant ships
but the British Post Office station
at Malin Head in the remote North-
West of Ireland is thonght to have
had at this time a coil set worked
from an accumulator battery charged
from banks of primary cells.

Input power of the typical and
more modern transmitters of the
period for ships and coastal stations
was generally betwcen one and three
kilowatts; anything more was con-
sidered high power. A fair number
of point-to-point and special-service
stations used as much as 30kW; any-
thing more was quite exceptional.
The lower-powered stations seldom
achieved a daylight range of much
over 300 miles, depending on their
aerial height.

The most common type of receiver
used the Marconi magnetic detector,
a rugged and reliable but relatively
rather  insensitive  device. It
depended for its action on hysteresis
changes in an endless soft-iron-wire
band moved by clockwork through
a coil carrying the received signal
current. A magnetic field was pro-
vided by a pair of permanent mag-
nets and a secondary winding, con-
centric with the r.f. coil, was con-
nected to a pair of telephones. Un-
like other detectors, the magnetic
was a current-operated device and

Typical Marconi ship's wireless installation of the period showing (left) receiving
tuner with magnetic detector on bulkhead above it; (centre) eme. gency spark-coil
transmitter and (right) 1} kW rotary converter and spark gap of the main trans-
mitter with (above) boxed coils of ** jigger ** and aerial tuning inductances.
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the associated three-circuit tuner had
circuits with a low L/C ratio.

The only other kind of detector in
widespread use was the crystal recti-
fier, the combinations most favoured
being carborundum-steel, zincite-
bornite and silicon-gold. Crystals
were almost always used with two-
circuit tuners having variable coup-
ling between primary and secondary.
A few stations had Fleming diodes.

Work on rotary r.f. generators had
been going on for some years, but
they had barely reached the stage
of commercial use. The fact that an
electric arc, shunted by a tuned cir-
cuit, could produce continuous
oscillations had been known for some
time, This had been turned to prac-
tical use by enclosing the arc in a
chamber filled with hydrogen or
alcohol vapour and subjecting it to a
strong magnetic field. A small num-
ber of arc stations were in opera-
tion, mostly in America, but effi-
ciency was low and continuous
waves had liule advantage until
heterodyne reception became pos-
sible, The mechanical interrupters
(“tickers™) used in early c.w. re-
ceivers did not allow aural discrimina-
tion between signals and atmos-
pherics.

Constructionally, the gear of the
period tended to follow contem-
porary scientific instrument practice,
with lacquered brasswork much in
evidence, especially in Britain.
Nickel-plated finish was more popu-
lar on the Continent and in the
U.S.A, where ceramic insulants
tended to be more widely used.
Ebonite was, however, the most
favoured material; plastic mouldings
were virtually unknown. The con-
cept of a “ packaged ” station had not
arrived; the majority of transmitters
and receivers consisted of a collec-
tion of units mounted where con-
venient and then wired together. But
complete single-unit receivers were
fairly common.

Some of the older stations used
tinfoilcoated Leyden jars as trans-
mitter condensers (the “jar ” still did
occasional duty as a unit of capaci-
tance, but not in our pages). There
were more modern tubular versions
with sputtered or electrically de-
,posited metal- coatings on superior
glass.  Oil-filled condensers with
metal plates and sheet-glass dielectric
were perhaps the most common.
Receiving variable condensers often
had ebonite dielectric.

By far the most important applica-
tion of wireless was for marine use,
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Log cabin station typical of those used by North American miners, trappers and
fishermen to keep in touch with civilization.
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both in merchant ships and the
navies of the world. Next came
coastal stations for working with the
ships. These were often sited on
prominent headlands; a relic of the
days when ranges were even shorter
than in 1911. A few strategic naval
and military stations, mostly of rela-
tively high power, had been erected.

With the exception of the trans-
atlantic service (of which more later),
wireless had so far made little pro-
gress in its competition with land-
line and cable for point-to-point
work. There were, however, a
certain number of stations providing
a telegraph service for isolated com-
munities in cases where a wire con-
nection was  uneconomic. In
particular, the so-called log-cabin
stations on the North American
continent allowed local miners,
trappers or fishermen to keep in
touch with the outside world. A few
of the early point-to-point sta*ions,
working at distances well beyond
normal daylight range, provided a
rather erratic service by taking ad-
vantagz of night-time pronacaticn
conditions. Indeed. what might be
called the *“Heaviside bonus™ was
extremely valuable in the early days,
particularly to ships. With its help,
extraordinary ranges were attained
with some consistency, especially
outside the equarorial atmospherizs
belt. Atmospherics, or X’s, were the
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great enemy. X-stoppers, optimistic-
ally so-called, had already appeared,
but no real solution was in sight.
About the best that could be done
was to use pairs of crystal detectors
working in opposition as limiters.

Spzcial-purpose  equipment  for
military and similar uses was already
being designed and wireless had
manag=d to stagger into the air in
both lighter- and heavier-than-air
machines.

Prominent among the handful of
famous stations of the time was
Poldhu, in Cornwall, whose main
task, together with its counterpart
Caps Cod, U.S.A., was to provide a
Press Service for the big liners which
already printed daily newspapers on
board. Poldhu was the first ac.-
opsrated “power set,” as distinct
from an instrument-maker’s job
powered from an induct'on coil. It
had been used by Marconi just a‘ter
the turn of the century for the first
transatlantic expzriments. Dr. J. A.
(a‘terwards Sir Ambrose) Fleming
had been called in to do the original
eng'neering design.  Fleming is
mainly remembered for his invention
of the d'ode, but he has an equal—
perhaps even greater—claim to fame
as the first of the wireless engineers.
Incidentally, he was the author of the
first severely technical article (on r.f.
resistance measurement) ever to be
published in The Marconigraph.

.

The French military station on the
Eiffel Tower, with its fixed spark gap
and 25-¢/s a.c. supply (“one spark
for a dot and three for a dash ) was
known throughout Europe for its
time-signal service. Thanks to the
exceptional height of aerial, very long
ranges were achieved, though the
signals were often quite difficult to
read through X’s. The German
stations of Nauen and Norddeich
were also well known. Most of the
high-power transmitters worked on
wavelengths around 2,000 metres but
the transatlantic station Clifden and
Glace Bay were on about 6,000m.

Commercially, the Marconi Com-
pany and its associates throughout
the world were in a dominant posi-
tion, if only by virtue of the patent

position. In our very first issue we
reported a successful action for
patent infringement against the

British Radio Telegraph and Tele-
phone Company which did much to
consolidate that position. Marconi’s
personal claims as the originator of
wireless telegraphy had been hotly
challenged for a dozen years or more.
But, now the smoke has cleared
away, it is not difficult to see that
those claims were fully justified. He
may not have contributed any great
fundamental invention but, put in
the simplest possible way, he had
“made it work.” The last word in
the controversy had in reality been
said as long ago as 1897, when the
Editor of the Electrical Review, it
answer to the rhetorical question
“What did Marconi invent? ” said,
quite simply, “the elevated elec-
trode.” A prolonged subsequent
correspondence in the pages of the
journal failed to establish any valid
claim to the anticipation of Marconi’s
invention of the aerial. It is clear
enough now that an elevated aerial,
plus an earth connection, was all that
was basically necessary to turn
Hertz’s transmitting oscillator and
Branly’s receiving coherer at one
step into a communication system
with a useful beyond-the-horizon
range. Subsequent detail improve-
ments were not so difficult, but
especial credit should be given to
Lodge, whose “syntonic jars” ex-
periment of 1889 had paved the way
for syntony or tuning, without which
wireless could never have got very
far.

The race for priority had been
close run and several rivals were
breathing hard down Marconi’s
neck for the golden prize. And
golden it turned out to be. When
the young Marconi, in his early 20’s,
formed his company in 1897 he
received £15,000—in golden sover-
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Construction and electrical character-
istics of the Telefunken quenched spark
gap (basedon Figs.8, 10, 1 1, page 155 of
Telefunken Zeitung, Yol. 26, No. 100

.. Closed
1 o~ Oscillatory circuit
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_~herial circuit
»

Mica'ring

Air-blast cooling of multiple quenched
spark gaps in a Telefunken high-
powered transmitter.
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eigns, not depreciated paper pounds
—and £60,000 in shares, which gave
him a controlling interest. He was
no guinea-pig director; at the time
we began he was playing a dominant
part in technical development.

At that time Marconi had no signi-
ficant competition in England but
his American company had to
struggle against the United Wireless
Company which controlled some 500
stations. But, in a year’s time
United Wireless was to be absorbed
after admitting the validity of the
Marconi patents. The real and most
serious competitor, both commer-
cially and technically, was the Tele-
funken Company in Germany, an
amalgamation of several German
wireless interests.

Telefunken had produced a dis-
tinctive and extremely effective spark
transmitter of which the main feature
was a multiple spark gap made up
of a number of silver-faced copper
discs with deep cooling flanges
separated by thin mica rings. In the
standard 21kW set there were eight
series-connected gaps. Thanks to
the rapid dissipation of heat, excel-
lent quenching of the primary cir-
cuit oscillations was secured, with
wave-trains of high persistence in the
aerial circuit. An alternator fre-
quency of 500c/s gave a spark
frequency of 1,000; the high-pitched
note of Telefunken transmitters was
quite distinctive.  Efficiency was
high; probably over 60%.

The Telefunken receiver had a
tuned aerial circuit variably coupled
to a eemi-aperiodic  secondary
shunted by a crystal detector and
headphones. An alternative type of
set, giving higher selectivity, had an
intermediate tuned circuit. Clip-in
interchangeable coils were used. The
detector, a sealed cartridge usually
with a silicon-gold combination, was
interesting as a kind of forerunner
of the modern crystal diode.

Germany’s contribution to wire-
less development had been acknow-
ledged when Ferdinand Braun
shared with Marconi the Nobel Prize
for physics in 1909.

In the early days the transatlantic
station at Clifden, in the wilds of
Connemara, was the wonder of the
world of wireless. And rightly so;
there was nothing remotely approach-
ing it, either in technology or per-
formance, except its communicating
station at Glace Bay, Nova Scotia,
which, being more remote, was less
in the limelight. Marconi himself
gave a detailed description of Clif-

den, which had recently been rebuilt,
in a lecture to the Royal Institution,
reported in our first volume. This
fantastic station was unique in being
powered by d.., drawing 300kW
from a 6,000-cell accumulator bat-
tery, “the largest of its kind in exist-
ence,” which, when fully charged,
gave a voltage of 15,000. Charging
of the battery was by three series-
connected high-voltage generators,
the prime mover being a steam en-
gine. The six boilers were fired
with peat, brought by a light railway
from the adjacent bog. Still more
fantastic was the closed circuit air-
dielectric condenser; the metal plates
were spaced a foot apart and this
component—the first to which the
term  “low-loss” was applied—
needed an enormous shed to house
it. The rotary spark gap was run
at a speed giving a sparking rate of
500 ps. As the rate was inde-
pendent of load, the note was excep-
tionally pure.

For the year to April, 1911, it was
proudly claimed that 812,200 words
of paid traffic had been pumped across
the Atlanticc. That would sound
pitifully small to the manager of a
modern communication circuit, but
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General view of the transatlantic high-power spark station at Clifden, Connemara.

house.

On the right is the peat-burning power
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was probably a great improvement
over that achieved with earlier appara-
tus. Detailed records are lacking,
but in the Marconi archives there are
some figures relating to the period
beginning October, 1907, when a
limited public service had been
opened. Traffic was then running at
the rate of a mere 300,000 words a
year and average delays ranged from
2% hours at best to over 14 hours.

RESONANCE CURVE
of CLIFDEN
PRIMARY CIRCUIT

S PeRAT =025

TOTAL RESISTANCE
INCLUDING SPARK = 022

And—supreme humiliauon to wire-
less men—well over 7,000 words had
to be handed over for transmission by
cable. Apart from the humiliation,
that involved a dead financial loss of
4d a word: the “via Marconi” ser-
vice was cut-price.

We do not know what were the
delays and *‘cablings,” as they were
called, in 1910/11, but it seems cer-
tain that the new apparatus just
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Characteristics of the Clifden transmitter.
coni's Royal Institution Lecture, June 2nd, 1911.)

Air-dielectric condenser of the closed circuit at Clifden.
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described had brought about a great
improvement in communication. In-
dependent testimony given a year or
two later suggested that average
delays did not exceed those of the
cable. But highly detailed signal-
strength curves shown in Marconi’s
1911 lecture make it appear that
communication was liable to fail for
a few hours nightly at times when
X’s were prevalent. Still, it is fair to
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say the Atlantic had been conquered
at last after many failures and dis-
appointments. The epic struggle to
get consistent signals across had
started from the Canadian end* eight
years earlier, at a time when nothing
was known about long-distance
propagation; the engineers did not
even know on what wavelength they
were transmitting! Countless
changes in circuitry, power and aerial
arrangement had been made. Glace
Bay station had even been shifted to
a different site.

Clifden came to a sad end in “ The
Troubles ” of 1922, when the station
buildings were burned to the ground.
Still, it had nearly served its time and
a radically new long-distance tech-
nique was soon to emerge. The
station has no memorial, though, by
a strange coincidence, near the site
is a commemoration stone to the
flyers Alcock and Brown, who crash-
landed there after conquering the
Atlantic through a different medium.

_*The Canadian government had subsi-
dnzego:)he Glace Bay station to the extent of

s

A CATASTROPHE which stirred
the minds of men—and still does
so—was the sinking of the Tiranic.
That great liner, believed to be un-
sinkable, struck an iceberg on her
maiden voyage and sank in a few
hours. Over 1,500 lives were lost,
but some 700 were saved by ships
summoned by wireless.
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Increase in the number of the world's
licensed stations between 1903 and
1914.  (Based on data from the
International Radiotelegraphic
Buregu, Berne.)
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That “epic tragedy of the sea,” as
we called it, was to have far-reaching
effects. In earlier shipwrecks lives
had been saved by wireless, but the
part it had played in the Titanic
disaster fired the public imagination;
no longer did anyone doubt its
value. America quickly passed a
law to regulate wireless communica-
tion and, at long last, ratified the
International Convention. Wireless
men had become benefactors of
humanity and, if our pages can be
taken as reflecting their attitude, felt
they “had never had it so good.”
Indeed, over-confidence began to
creep in.

A grandiose, and what now seems
over-optimistic, *“Imperial Wireless
Scheme > for linking the units of the
British Empire was planned and a
contract between the Postmaster-
General and the Marconi Company
was signed in July. A few extracts
from the specification will give some
idea of the giant spark stations pro-
posed: “Capable of transmirtting to
the distant station at any time of
day or night. . . . Wavelengths as
great as possible within the limits of
17,000 and 50 000ft. . . . Aerials over
3,000ft to 8,000ft long, supported by
tubular masts 300ft high. . . . Prime
mover to be a steam turbine of
between 1,300 and 2,500 h.p.”

A name that has constantly re-
curred in our pages since the begin-
ning—and happily still recurs—is
that of H. J. Round, one of Marconi’s
engineers. In an article on the
strength of atmospherics in relation
to signals, Round described the use
of a Fleming diode as a valve volt-
meter to measure voltages set up by
the X’s—certainly our first mention
of what we would now call elec-
tronics. Round has played a promi-
nent part in many important
developments.

High-speed automatic telegraphy
was discussed. The transmitter was
keyed by a Wheatstone machine and,
for reception, there was the choice of
photographic or phonographic
methods, The phonograph, which
allowed better discrimination between
signals and X’s, seems to have won
the day; before long, speeds of 100
words per minute were demonstrated.

Heaviside’s theory of wave propa-
gation, enunciated some ten years
earlier and now expanded and cham-
pioned by Eccles, became the subject
of quite violent controversy. It is
pleasing to record that we came down
editorially on the right side—but very
cautiously: * at the moment there is a
disposition to accept the hypothesis

put forward by Dr. W. H. Eccles as
yielding the best explanation of the
observed phenomena.”

Direction finding, a brand-new
application of wireless, now ap-
peared. Thanks to the large size of
the pair of fixed loops used in the
original d.f. gear, sufficient signal
pick-up was obtained to give fairly
useful ranges without amplifying
valves.

Throughout the early period wire-
less was bedevilled by patent litiga-
tion. During this year some sort of
agreement seems to have been
reached between Marconi’s and their
rivals  Telefunken; actions and
counter-actions with Siemens, who
exploited the German system in
Britain, were called off,

1813]

EVER since the Imperial wireless
scheme had been announced the
Government had been constantly
under criticism, mainly on the
grounds that the contract had not
been thrown open to tender. A tech-
nical committee was now appointed
“to report on the merits of the exist-
ing systems of long-distance wireless
telegraphy.” The distinguished mem-
bers, all Fellows of the Royal Soc.ety,
included the Director of the N.P.L.
and the President of the L.LE.E. They
obviously did a conscientious job and
produced a report providing a valu-
able and unbiased commentary on
the state of the art in 1913. The
systems examined were Marconi and
Telefunken (spark), Poulsen (arc) and
Goldschmidt (alternator), which used
a rotary r.f, generator with contra-
rotating field and armature, fre-
quency multiplication being obtained
by feedback. Those responsible for
these systems were invited to give
practical demonstrations *“if possible
over distances of 2,000 miles and
upwards.”

According to the committee’s report
“Except in the case of the Marconi
system we did not, however, obtain
any demonstrations over a distance
of even 1,000 miles”, Of Telefun-
ken, it was said that experiments
were being made between Nauen and
Togoland (4,000 miles) and that com-
munication seemed possible at night.
Results of the Poulsen arc system
working between San Francisco and
Honolulu (2,100 miles) “do not
appear to have been very satisfac-
tory”., The Goldschmidt machine
being set up at Hannover “was ad-
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Disc discharger for the 75kW Marconi spark installation.

The huge primary winding of one of the

‘ jiggers >’ (aerial coupling trans-

formers) far the 300kW synchronous spark transmitter at Caernarvon.

mirable both in design and work-
manship ” and expected to be capable
of communicating across the Atlantic.

The Clifden transatlantic station
was visited by the committee mem-
bers, to whom high-speed and duplex
working were successfully demons-
trated. Of the general performance,
it was said “ Communication is prac-
tically continuous, though there are,
no doubt, periods when the signals
become very weak and even occa-
sional periods when no signals can
get through ”. But a note of warn-
ing was wisely sounded about the
possibilities of atmospheric interfer-
ence in the tropics.

In spite of this favourable report,
the Imperial wireless scheme was not
to have a smooth passage. Critic-
ism of the Government continued
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The Round-Marconi triede, one
of the early practical amplifying
valves.

and a political scandal had developed.
To cut a long story short, although
the contract was eventually ratified
by Parliament, the scheme never
came to fruition. It ended with the
conferring of the G.C.V.O. on
Marconi and the award to his com-
pany, many years later, of £590,000
damages against the Postmaster-
General for breach of contract.
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