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The obvious job for B.B.A. Asbestos is‘ﬁ’re':cohtrol and prevention, which it dces very
effectively in the form of Fireproof_Clothiﬁ‘g and Screens, Safety Curtains and Blankets.
Less obvious, perhaps, but equally effective are its other industrial uses. It insulates
against heat and electricity, it filters acids and alkalis, it seals against loss of steam, water,

air, gas and oil. On the ‘start’ side come MINTEX Clutch Liners and when it comes to
stopping, MINTEX Brake Liners are standard equipment on many famous makes of Cars
and Commercial Vehicles.

BRITISH BELTING & ASBESTOS LTD., CLECKHEATON, YORKSHIRE B

Spinners, weavers and manufacturers of Asbestos Products, Machinery Belting A
for Industry; and MINTEX Brake and Clutch Liners and other friction materials. s
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FOR COMFORT

AT 141

— The dimensions of an aircraft chair are decided by the shape
of fuselage in which it is to be used, and the class of traffic it is to serve
—s0 every chair must be tailor made to the operator’s requirements.
But every Vickers-Armstrongs chair embodies the same principles of

- comfort, convenience and strength that have led to their adoption in so
many of the leading airliners. The Mark 33, illustrated here, is a fully-

reclining single-seat chair for long-range luxury travel. It incor-

porates the well-known B.O.A.C. adjustment principle, and can
be fitted with tables and other accessories. The passenger
controls the angle of recline by two handles on the front
armrest: intermediate positions are locked between

fully upright and fully reclined.

VICKERS-ARMSTRONGS LIMITED * AIRCRAFT DIVISION * WEYBRIDGE * SURREY
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Most of the major castings ‘f the Rolls»«Royce
“Nene” are in Elektron Magnes'y m

alloy»—the most h:gh!y deve!oped constructwnal

field are Elektron ZREI w:th ‘ts
outstanding creep resistance at 200°C,
and Elektron Z5Z, with the highést

strength/weight ratio of any cast material.

These alloys are the backbone of the
jet engine, and to their excellence sixty
castings in the “Nene” bear witness.

lilustration by courgé;y of Roils-Royce Limited.
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TO ALL SIX GONTINENTS

Great Britain
UsSA

Spain
Portugal
Italy
Switzerland
Bahamas
Bermuda
Canada
West Indies
South America
Middle East
West Africa
East Africa
South Africa
Pakistan
India

Geylon
Australia
New Zealand
Far East
Japan

Consult your Travel Agentor B.O.A.C.: Airways Terminal, Victoria,
S.W.r (VICtoria 2323) or 75 Regent Street, W.1 (MAYfair 6611).

Fl Y BRITISH  BY ° L o

BRITISH OVERSEAS AIRWAYS CORPORATION IN ASSOCIATION WITH QANTAS EMPIRE
AIRWAYS LIMITED, SOUTH AFRICAN AIRWAYS AND TASMAN EMPIRE AIRWAYS LIMITED
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« . . and placing in true perspective
the significance of current aeronautical
developments, THE AEROPLANE
provides a weekly source of reliable
information and sound comment on
World Aviation.

EVERY ERIDAY
oNE SHILLING

e
T
A

ONE SHILLING
WEEKLY

ANNUAL RATE
£3°:3:0
POST FREE

BOWLING GREEN LANE, LONDON, E.C.I, TERMINUS 3636 PRESS

THE MOTOR N THE COMMERCIAL MOTOR . CYCLING N PLASTICS N THE OVERSEAS ENGINEER

THE AEROPLANE . THE MOTOR SHIP - THE LIGHT CAR - THE MOTOR BOAT AND YACHTING

LIGHT METALS N FARM MECHANIZATION - MOTOR CYCLING b THE OIL ENGINE AND GAS TURBINE
vi
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Electrie Equipment
for Airerafit

B T e T R T RN

CHAPMAN & HALL
<&

MONOGRAPHS ON MATERIALS
Published under the authority of
THE ROYAL AERONAUTICAL SOCIETY

®

First titles

THE PROPERTIES OF METALLIC MATERIALS AT LOW
TEMPERATURES

by P. LITHERLAND TEED, F.R.AE.S.
Demy 8vo 232 pages 8 Figures 2Is. net (Published 28th April 1950)

THE STRUCTURE AND MECHANICAL PROPERTIES OF METALS

by BRUCE CHALMERS, D.SC., F.INST.P.
Demy 8vo 132 pages 89 Figures 18s. net (Published 18th January 1951)

ADHESIVES FOR WOOD

by R. A. G. KNIGHT, B.SC., M.LMECH.E.
Demy 8vo 256 pages 19 Figures 6 plates 22s.6d. net (In the Press)

Other Titles in Preparation

<«
37 ESSEX STREET, LONDON, W.C.2

T T T T T

T T T TR

B T T T T T T
vii
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EVERY BRITISH AIRCRAFT RELIES O N PLESSEY

* Travel from 30°—360°

* Up to 80 Ib. in. Torque
For rotary motion at remote points the Panther actuator by

Plessey sets an unusually high standard. Designed for a * W@lgh[ On/y 2’3 /b.

travel of 30°—360°, the normal operating time is 3 seconds

for 90° rotation. For its total weight of only 23 1b. and

current consumption of 1.1 amp. (24v. D.C.) this actuator h ’ 1 h ’
gives the remarkable working torque of 80 Ib. in. The t at S the Pant er
Panther is primarily used in aircraft for operating fuel
cocks, but is ready to take on any job within its capacity
inside or outside the aircraft industry. A visual position
indicator is incorporated in the actuator casing and extra
contacts are included on the electrical connector for an
electrically operated remote indicator.

Plessey

Every executive within the industry will gladly be sent a
copy of this publication on request

PUMPS * VALVES * CARTRIDGE STARTERS * PRE-FORMED WIRING SYSTEMS * ELECTRIC ACTUATORS * RADIO COMMUNICATIONS

THE PLESSEY COMPANY LIMITED - ILFORD - ESSEX
AC7

viii
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sleeve-valve engines in service

Nearly thirty years ago

the prototype of the fam-

ous ““Bristol” Jupiter de-

livered about 350 B.H.P.

Today, the mighty Cen-

taurus sleeve-valve engine

gives nearly 3,000 B.H.P., BRISTOL BRIGAND

BRISTOL FREIGHTER

a story of achievement in

technical evolution, qual-

ity of manufacture,

and world wide service.

“Bristol” pionecered the HANDLEY-PAGE

HERMES IV

sleeve-valve aero engine,

and today the Hercules

and Centaurus types are

chosen by leading aircraft

constructors at home and

overseas for their high

—_—

HAWKER SEA FURY

{ VICKERS VIKING .
: 2 performance, great reli-

ability, economy and ease

of maintenance.
THE BRISTOL AEROPLANE COMPANY LIMITED ‘ ENGLAND
931
ix
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AIRCRAFT INSTRUMENTS:

No. 1. T, emperature  Measuring

The comprehensive range of Weston temperature measuring
instruments covers the requirements of existing production aircraft,
as well as types now under development. In addition to
thermometry for the indication of cylinder, air, oil and radiator
temperatures, Weston equipment for aircraft includes instruments
for supply., navigational aid instruments, selector switches, etc.

120 120
N 5

90~ Ag0

60 == 60

OIL TEMP°C

S

Model S. 127. Dual Ratiometer Indicator com-

Model S. 128. Dual Engine Temperature Indi-
cator, comprising two Millivoltmeters of 100°
scale housed in large-size S.A.E. case. For use
in conjunction with ‘copper/constantan, iron/

prising two 100° ratiometer movements housed
in large-size S.A.E. case. For use in conjunc-
tion with thermometer bulbs, ele_cf}ncalt qul
pressure transmitters, electrical position indi-
cators or any combination of two of these to

indicate a variety of temperatures, pressures or
positions.

SANGAMO WESTON LIMITED - Enfield - Middlesex
Tel. : Enfield 3434 (6 lines) and 1242 (4 lines). Grams : Sanwest, Enfield
Scottish Factory: Port Glasgow * Renfrewshire - Scotland

Branches :
Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Wolverhampton, Bristol, Southampton, Brighton, Liverpool, Nottingham.

constantan, or chrome/alumel thermocouples.

X
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AM 8

The 13.00 plane for Paris...

. owes much to @]WE‘%A&WMBW

REGD. TRADE MARK

The growth of air travel owes much of ‘Duralumin’ and other alloys.
to the pioneering work on strong, Among the many famous aircraft
light aluminiun alloys carried out in which ¢ Duralumin’ is used is the
in this country by James Booth & Airspeed ¢ Ambassador’, now flying
Company Limited, manufacturers for B.E.A. as the ¢Elizabethan’.

QY s4MES BOOTH & CO. LTD - ARGYLE STREET WORKS - BIRMINGHAM 7

e .. lvo contributions
to °pay=-load’
and safety

‘FLEXELITE *MAREX®
I'he new LIGHT WEIGHT LIGHT ALLOY
FLEXIBLE FUEL TANK HEAT EXCHANGERS
of SYNTHETIC RUBBER COOLERS, INTERCOOLERS
and NYLON FABRIC. RADIATORS, etc., etc.

Fullest co-operation and advice from our Development Departments
MARSTON EXCELSIOR LTD
(A subsidiary company of Imperial Chemical Industries Ltd.)
WOLVERHAMPTON (TEL. FORDHOUSES 2181) AND LEEDS

Mar.51a
xi
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AERO ENGINES

D - NAPIER & SON LIMITED - LONDON - W3

Xii
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Conicts ihe SE.Coon

COMPLETE AIRPORT
ELECTRIFICATION
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ZA 100 High intensity flush
runway light.

B ZA 405 High intensity centre
line approach light.

C IZ/’;\t 407 Sodium approach
ight.

Three examples of G.E.C. Airport Lighting equipment designed
for use in bad visibility; the diagram showing how they are
incorporated in a “Line and Bar approach’ landing system.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON W.C.2

xiii
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SRR IEES TR BNSE flies high

‘Perspex’ acrylic sheet meets the exact-
ing requirements of the aircraft industry

‘Perspex’ is the registered trade mark of the acrylic sheet manufactured by 1.C 1.

IMPERIAL CHEMICAL INDUSTRIES LTD LONDON SW1

P.472

xiv
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AVIATION EQUIPMENT BY DUNLOP

PLATE BRAKE

This is the most advanced development in wheel brakes
for hydraulic or pneumatic systems. A unique feature is
the dual pistons in cach cylinder; combined with twin
pressure feeds these ensure braking efficiency in the
event of failure in one of the systems.

DUNLOP RUBBER CO. LTD. (AVIATION DIVISION) FOLESHILL, COVENTRY
H/618

XV

https://doi.org/10.1017/50368393100122527 Published online by Cambridge University Press


https://doi.org/10.1017/S0368393100122527

The PRESTWCK PIONEER powered
by the Alvis Leonides engine

Xvi
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Linking England
with sixteen Countries...

AUSTRALIA’S INTERNATIONAL AIRLINE

In meeting today’s requirements of trade and travel by air to the

East, Australia, and the Pacific, Qantas providzs a valuable international
service—qualified by the experience of 30 years. Services covering over
30,000 miles of unduplicated air routes include—London-Sydney

via Rome, Cairo, Karachi, Calcutta (alternatively via Bombay and
Colombo), Singapore, Darwin, Sydney—in parallel with B.O.A.C.

Sydney-Hong Kong, via Labuan (North Borneo) - Sydney-Tokyo, via
Manila « Sydney-New Guinea, New Britain and Solomon Islands, via
North Queensland airports - Sydney-Pacific Islands, including
Norfolk Island, Noumea and Suva - Sydney-Auckland and Sydney-
Wellington (by TEAL) linking with the London-Sydney Service.
Full details from travel agents.

’_\
LON DON
9 -

ANTAS

QANTAS EMPIRE AIRWAYS

in association with British Overseas
Airways Corporation and Tasman Empire
Airways Limited

..'}u

X~} AUCKLAND
o, v
WELLINGTON

SYDNEY ¥
>

Xvil
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As manufacturers of Alloy
Steels for High Duty, Firth
Brown’s contribution to in-
dustry is world wide, whether
it be steels for engineering,
shipbuilding, automobile, air-
craft, road and rail trans-
port, or for the most minute
mechanisms of the precision
engineering industries. Firth
Brown Steels are used for
parts of the Vickers Viscount
700, built by Vickers-
Armstrong Limited.

LIST OF PRODUCTS

Forgings—Light and Heavy
for special and general
engineering.

Forged Stecel Drums and
Pressure Vessels.

Hardened Steel Rolls.

Carbon and Alloy Steel Bars
and Billeis.

Railway Tyres.

High Speed and Tool and
Die Steels.

Steel Castings.

Write for the Firth Brown
Buyers' Guide for further
particulars.

1837-1951

EXPERIENCE & DEVELOPMENT
IN HIGHEST QUALITY STEELS
OF ALL GRADES

THOS. FIRTH & JOHN BROWN LTD, SHE!

XiX
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HAWKER SIDDELEY GROUPD

A.V.ROE

A.V. ROE CANADA

ARMSTRONG WHITWORTH AIRCRAFT
GLOSTER AIRCRAFT

HAWKER AIRGRAFT

ARMSTRONG SIDDELEY MOTORS

AIR SERVICE TRAINING

HAWKSLEY CONSTRUCTIONS
HIGH DUTY ALLOYS

T full quiver o frecalom's dbfence

For the third time in their history, the principal companies of
the Hawker Siddeley Group are again engaged in all-out, large
scale production . . . their current aircraft covering every
military requirement . . . their
entire resources devoted to develop-
ment of new aircraft and aero engines
. . . their leadership unchallenged. &
——

18 ST. JAMES’S SQUARE, LONDON, S.W.I. TEL: WHITEHALL 2064

XX
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Shitsodticing Ko Go0DMANS
VIBRATION GENERATORS

BRIEF SPECIFICATION
OF MODEL 390A

Siz€aiiiinl. 64" dia (Fixing Flange
64”7 square)
64" high
{7 B.S.F. Threaded
hole in armature.
Weight ......... 26 lbs

..Black Rivelling Enamel

Stroke...........4” Total Excursion
maore than 1 sinusoidal
wave forn

Impedance.....8 ohms matching
Power

Capacity.........Force Factor 4.85 lbs
peramp. 2ampsun-
cooled. 4 amps with

forced air cooling
(continuous rating)
Acceleration
per Ampere...(a) Armature free 17.0g
(by With 21b load 2.1g
Frequency
Range........... 0 to 5,000 c.p.s.
Natural
Frequency...... About 20 c.p.s.
Flux Density 11,000 gauss

Total Flux...... 286,000 Maxwells

On the production line . . .

ks

HAIRSPRING TORQUE *
VIBRATORY

TESTING
ACCELERATION TESTING

CALIBRATION OF DYNAMIC RESPONSE

ACCELEROMETERS DETERMINATION
REPEATED FLEXURE
FATIGUE TESTING TESTING

BIOLOGICAL RESEARCH PROTOTYPE PROBING

To all whose business involves a study of “ vibration
phenomena” a Goodmans Vibration Generator is an
essential piece of test gear.

They provide controllable vibratory sinusoidal forces
of frequency and amplitude by which specific
anticipated vibratory conditions can be accurately
simulated. In this way the behaviour of materials and
structures under dynamic loading can be predicted and
their resonant responses predetermined.

* The Imposition of ‘g’ . . . An important feature of the
Goodmans Vibration Generator is its ability to simulate
the vibration characteristics met with in present day
aeronautical research, particularly in the sphere of guided
missiles where sudden increases in acceleration impose

>

severe values of ‘g’. Thus relays, valves, electronic
equipment and structural materials can be pre-tested to ensure
that they can indeed withstand these destructive forces.
The facilities offered by these Vibrators find application
over a very wide field, and we offer our specialised
experience wherever “ controlled vibration™ might assist in

the laboratory, on the test bench, or on the production lines.

Fullest technical data of the Model 390A

the paviicular chavacteristics of these vibrators make them ideally

suitable for a wide range of industrial uses wherever specific forms
of agitation ave necessary. For example, in the sifting of
chemicals, powder separation, for keeping viscous fluids in motion, ete.

is available on request. Please address

your enquiries to Vibration Section.

Designers and producers of Electro-dynamic transducers for over 25 years

GOODMANS INDUSTRIES LTD.

Lancelot Rd., Wembley, Midd’x, England

Tel.: Wembley 1200 (8 lines)

xxi
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BROWSING along the non-friction shelves
at the library the other day my eye caught
the title, A Plain Man’s Guide to Lubrication.
I took the volume into a quiet corner and
turned the pages. ..

There was a photograph of either the Andes
or the Rockies. Or was it the Alps ? The high
sierra, jagged peaks. I looked closer and read

. the legend—

** Steel surface ground with grade 150
carborundum. Height of irregularities about
3,000 to 10,000 Angstroms. Vertical magnifi-
cation x 10,000.”

Well, you could have knocked me down with
the proverbial. * An Angstrém ? " said the
young lady at the counter. ** An Angstrom is
one ten-thousandth of a micron or one hundred-
millionth of a centimetre—why 7™

* Oh, nothing,” I said. * Silly of me to
forget.”” 1 returned to my corner and read on.

Metal surfaces that appear perfectly smooth
to the naked eye, the author revealed, are in
reality extraordinarily rough. They are pitted
and scored by deep valleys and traversed by
chains of mountains with lofty peaks known
as ‘“ asperities.” Thus when two surfaces rub
together a fair amount of friction is generated
and the metal surfaces suffer wear and tear.
(The experts speak of ° plastic deformation,”
“elastic deformation,” “local welding,”
“abrasion ™ and ‘" molecular attraction,” but
they mean wear and tear—I think.)

Now wear and tear, it seems, can be reduced
by lubrication (*“ No, not for me, thanks, I'm
driving ), by splash feed lubrication. force feed
lubrication and full force feed lubrication—to
blazes with technicalities : let's call it hydro-
dynamic or fluid film lubrication—all are
achieved by using the best lubricants. Esso
lubricants.

This little diagram will. perhaps, make every-
thing crystal clear :

It does 7 Good.

Let’s go back a bit. The engine used by the
Wright brothers differed very little from the

Mountaineering in Metal

ordinary motor-car engine of the day, and the
motor oil of the day was good enough to keep
their biplane flying without a fatal dose of
friction. But as aircraft engines improved in
power and performance, as speeds and pressures
and cylinder temperatures rocketed, lubrication
outgrew its early infancy and entered the
laboratories. Here it can be seen entering the
laboratories :

Aircraft became larger, heavier, flew higher

. 10,000 feet . . . 20,000 feet . . . 40,000
feet . . . and lubricants were required to flow
readily atOdeg. F. . . . -33deg. . . . -67 deg.

Esso supplied them.

Esso still supplies them. In the labs. scientists
concoct complex chemical compounds known
as *“ additives,” substances which are (yes !)
added to oils and greases to increase their
efficiency. Some years ago they devised additive
‘A’ (let’s call it) which prevents oil congealing
in cold weather ; then there was * B’ which
helps oil carry the heavier loads imposed by
increasingly powerful engings. *‘C’ prevents
excessive thinning-out when hot, excessive
thickening when cold. And then there are
‘X’ and ‘Y ' and *Z. And *E’ and 'S~
and *S’ and *0O.” Yes—

W pays o say

FOR ALL PETROLEUM PRODUCTS

xxii
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