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THE CIERVA "AUTOGIRO" .
AN AEROPLANE THAT CANNOT STALL (see page 3




Why do motor cars have gears?

The power of a steam engine is increased by merely admitting more steam to the cylinders, and the full pressure
of the steam is exerted at all engine speeds. An internal combustion engine, on the other hand, only develops its
full power when it is run at high speed. When a motor car begins to climb a hill, the speed of the engine decreases
as more power is demanded from it. The engine cannot provide this power unless its speed is maintained, and this
is done by means of gears. The movement of a lever brings into play a new train of gear wheels between the engine
and the back axle, and this has the effect of increasing the speed of the engine relative to that of the road wheels.

Mysteries hidden in the gear box!

The operation of the gears that are hidden away in the gear box of a motor vehicle is only one of the many
interesting engineering secrets that may be learned by means of Meccano, which includes all the gear wheels necessary
to reproduce practically every type of gear that is used in real engineering. A splendid example of the wonderful
possibilities of Meccano is the gear box of the Meccano Motor Chassis illustrated here, in which are incorporated all
the features of a real gear box. This model is so per-
fect in design and operation that it is used for demon-
stration putrposes in many Schools of Motoring. Full
particulars for building the complete Meccano Motor
Chassis Model are contained in a special leaflet,
obtainable from any Meccano dealer, price 3d., or
direct from Metcano Ltd., Old Swan, Liverpool
price 3d., post free.

esin Prices of complete Meccano Outfits

Grear Box

and Clulch \ .7_ ' - o - -: - f‘i‘Om 2/- to 450/‘
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The May Day Festival

The first of May has been kept as a festival from very early times,
and the custom is believed to date back to the Roman festival to
Flora, Goddess of Flowers. In England, during the Middle Ages, it
was customary on the first of May for people of all ranks to rise at
dawn and go out " a-Maying ** to welcome the coming of Spring.
The fairest maid of the village was crowned with flowers and
designated '‘ Queen of May.” In the Isle of Man two maidens
were chosen, one to represent the Queen of May and the other the
Queen of Winter. Each queen had a

\
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celebrated the day by decorating their houses with branches and
leaves of the oak tree, in this manner commemorating also the King's
escape from capture after the Battle of Worcester by hiding in an
oak at Boscobel, near Donington in Shropshire. At the Royal
Hospital, Chelsea, Oak Apple Day is still observed as Founder's Day,
on which the statue of Charles II is decorated with oak leaves.

Great Britain and Argentina

The visit of the Prince of Wales and Prince George to South
America in connection with the great

following of young men, who engaged in
a mock battle intended to symbolise the
last efforts of Winter to reign supreme.

Another aspect of the celebrations was
the plaiting of the Maypole. The local
inhabitants gathered together on the
morning of May Day and, accompanied
by the priests, marched to some neigh-
bouring wood where they obtained a
sturdy pole and decorated it with sus-
pended leaves and flowers as emblems of
Spring. The assembly then returned to
the village green, where the pole was set
up. Long ribbons of different colours
were attached to the top of it, and their
free ends were held by dancers who
plaited and unplaited the ribbons during
a dance.

The newly erected Maypole was often
left standing until the following winter,
and at some places the poles remained
in position for many years, being used for
other festivities in addition to those
of May Day. Maypoles and May dancers
were denounced by the Puritans and
forbidden by Parliament, but they came
into favour again during the reign of
Charles 1I. The London Maypole de-
molished during the Commonwealth was
replaced during the Restoration by a
pole that is variously stated as being
100 ft. and 134 ft. in height. This pole
was erected in the Strand close to
Somerset House, and remained in posi-
tion until 1717, when it was removed to
Wanstead Park in Essex, and there
utilised as part of the support of a large
telescope erected by Sir Isaac Newton. It is recorded that on one
May Day Henry VIII assembled his Court at Shooter’s Hill, and it is
known that Queen Elizabeth used to keep May Games at Greenwich.

During recent years the Maypole and its accompanying cele-
brations have fallen into disuse except at a few country places,
where they are still carried on in the presence of large crowds of
visitors. In many large towns and cities May Day is celebrated by
a procession of vehicles drawn by the finest horses of all classes in
the locality, beautifully groomed and decorated for the occasion.
Prizes are awarded for the best turn-outs, and competition is
usually very keen. May Day is also the occasion of great Socialist
and Communist demonstrations in almost every country through-
out the civilised world.

Another interesting historic celebration takes place on 29th May,
the birthday of Charles II in 1630, and also the day in 1660 on
which he landed in England at the Restoration. The Royalists

May Day celebrations in the Middle Ages.

British Empire Trade Exhibition at
Buenos Aires will be regarded as one of
the outstanding features of 1931. This
Exhibition was organised with the
special object of bringing British pro-
ducts more prominently before the people
of the Argentine Republic, but it has
served also as a reminder of the close
association that has existed between
Great Britain and the Republic for more
than 100 vears. In a sense the con-
nection is even older, for the second man
to visit the country was Sebastian Cabot,
the younger of the two famous brothers
who sailed from Bristol in the time of
Henry VII and discovered Newfound-
land and the North American mainland.
It was on Cabot’s expedition that the
name Rio de la Plata, or River of Silver,
was given to the broad estuary on which
Buenos Aires stands.

Closer contact between the two peoples
began in 1806 when DBritish troops
captured Buenos Aires, only to be forced
out of the city by the gallant defenders of
the country. This fighting was not due
to enmity between the British and the
South Amencans who, on the contrary,
were quite friendly. The immediate cause
of the war was an alliance with Napoleon
made by the Spanish monarchy, to which
the Argentine then belonged. In 1810 the
inhabitants proclaimed their independ-
ence, and British warships anchored in
the river celebrated the occasion by firing
asalute. In the long fight for freedom that
followed, the people of the Argentine
were greatly helped by the official recognition given to them early in
the struggle by the British Government.

The friendship between the two nations has grown steadily during
the past 100 years, and it is interesting to note how largely the
Republic has been developed by British enterprise. The people of
this country have invested in the Argentine no less than
£500,000,000, a large proportion of which is invested in railways.
Many readers may be surprised to learn that the Argentine has the
fifth largest railway mileage of all countries in the world ; the total
length of track being nearly 25,000 miles, three-quarters of which is
British owned. The chief product of the Republic also is largely
British in origin, for the immense herds of cattle that feed on the
magnificent pastures of the Pampas have been built up from
pedigree stock imported from this country. It has been calculated
that there are now 32,000,000 head of cattle in the Argentine, and
two-thirds of these are animals of British breeds. 361

Dancing round the
Maypole on the village green.
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HE great majority of aeroplane accidents result from collision
with another machine or with some obstacle when an aeroplane
is landing or taking off, or from * stalling "' or losing flying

speed when the machine is near the ground, and consequently has
not sufficient room to recover. Both these causes are the result
of the necessity for a high speed to be attained before safety and
stability can  be

U
I e [

THE MECCANO MAGAZINE
OOO0O0O0O0O0O00000O000000000000000000000000000000000000000000000

The Cierva “Autogiro”

A Light Aeroplane that Cannot Stall or Spin
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windmills mounted on a vertical axis and driven in opposite
directions by the force of the wind ; but this did not solve the
problem. Shortly afterwards a second type was evolved, in which
there was only a single windmill fitted with three cantilever blades.
The blades were hinged so that their degree of incidence, that is the
angle at which they face the airstream, could be varied at will by

the pilot in order to

achieved. In addition
the correct use of the
controls is essential
to  maintain  this
speed, for immediate-
ly the stalling point
is approached, the
controls of the aver-
age machine become
quite ineffective.
Generally  speaking,
therefore, the funda-
mental dangers of
flight may be summed
up as being due to the
necessity of main-
taining a high for-
ward speed and to the
lack of stability and
control when this
speed is lost.

Many machines
have been designed
and constructed in
the endeavour to
climinate these difficulties, but the only one that has achieved
any real success is the ' Autogiro,”” invented by Senor de la Cierva,
a Spanish aircraft designer. This is claimed to be the safest
aeroplane in existence. The problem has been solved in this
machine by ensuring that when it has ceased to move forward
there are still forces acting on the wings. These forces are provided
by windmill-like blades that

An ‘“ Autogiro '’ landing at Hamble. The short space between the machine and the building should be noticed.

alter the resultant
lift to right or to left.
The first attempts
with this machine

were encouraging, but
after it had been
damaged and modified
and reconstructed
nine times in the
course of experiments
it became clear that
the solution of the
problem had not been
found.
The third type of
“ Autogiro "’ was
fitted with a lifting
windmill made up of
five” rigid blades
heavily braced to the
axis by steel wires.
This machine appear-
ed to be an improve-
ment on the others,
but after it had been
damaged and repaired four times it was found to be unstable and
was therefore put aside in favour of a fourth machine. This type
embodied the principle of articulated blades, which eventually
proved to be the main solution of de la Cierva's problem. The
machine had a single windmill with four blades hinged at the root,
so that they could move freely up and down in the vertical plane
without any change in

keep moving at a high
speed, and give such sup-
port to the machine that it
drops only at a rate that
involves no danger, The
actual speed at which the
machine falls is less than
the rate of descent of a
parachute. The method in
which the rotors are hinged
to the rotating shaft also
ensures that the machine
will be perfectly stable at
low speeds, and even if the
controls are misused a stall
or crash cannot result.

De la Cierva first turned
his attention to the '* Auto-
giro " after a machine that
he had designed for the
-Spanish Air Force crashed
through stalling. This con-
vinced him that aeroplane flight in which safety depended on speed
was by no means ideal. Careful consideration of possible alterna-
tive systems of flight led de la Cierva to eliminate in turn not only
the conventional type of aeroplane, but also the helicopter, an
aeroplane capable of rising and descending vertically, and the
ornithopter, a machine that attempts to imitate bird flight by
deriving its lift from flapping wings. He became convinced that
the solution lay in a machine having wings in the form of blades
capable of rotating round a vertical axis.

De la Cierva’s first experiments were commenced early in 1920,
and many varieties of revolving blades were tested on various
aircraft, without any practical result being obtained. In the first
type tested the revolving surface consisted of two four-bladed

Cowrlesy]

their angle to the airstream.
Lateral control was pro-
vided for by tilting the
axis to right or left, but this
control proved to be too
difficult for the pilot to
operate, and many crashes
resulted. This machine was
reconstructed or modified
no less than fifteen times.

Eventually a  better
system of lateral control
was provided, and in Janu-
ary 1923 a machine was
completed that flew across
the aerodrome at Getalfe,
Spain. This machine subse-
quently carried out an
officially observed and con-
trolled four-minute flight
over a closed circuit at
the Guatro Vientos Aero-

[Cierva Autogiro Co. Lid.
The latest model of the '* Autogiro,’’ the C.19 Mark III.

drome, Madrid.

Several other machines were produced after this, assistance
being given to de la Cierva by the Spanish Government. One of
these machines was demonstrated successfully at Farnborough in
England, and at Villacoublay in France, and a similar machine
constructed in 1925 by A. V. Roe & Co. Ltd. was demonstrated at
the Hendon Air Pageant in 1926. The British Cierva Autogiro
Co. Ltd. was formed in this country in that year, and now no less
than twenty-one types of " Autogiros” have been constructed.

The modern * Autogiro " has a fuselage similar to that of
any normal light aeroplane, but mounted above it on three supports
rising over the front cockpit are four blades or rotors. These rotors
are of aerofoil section and have a chord of 18.6 in. They are hinged
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at their attachments to the supporting pylon head to give them full
freedom in both the vertical and the horizontal plane, and they
provide 80 per cent. of the total lift of the machine when it is
travelling at a high forward speed. When the machine is descend-
ing vertically this proportion of lift is increased to 100 per cent.

In early types of the machine the rotors were started to revolve
by winding a rope round the axis and then setting six or eight
men to haul on the

subjected to a great deal of strenuous service and has given complete
satisfaction even after innumerable hard landings at the end of
vertical descents with heavy loads. It is therefore considered as
having been proved that the stresses on the landing gear of an
“* Autogiro "’ are less than those with ordinary aeroplanes of the
same gross weight. These lower stresses make it possible to design
parts of the fuselage and the fixed wing lighter than c¢an be done

in a normal aeroplane,

rope. Later the rotors
were started some-
what in the same
manner as a top by
means of a mechanical
contrivance on the
ground ; and an at-
tempt was made also
to start them by
attaching rockets to
their tips. Subse-
quently 1t was found
that the rotors could
be started by taxi-ing
the machine round
and round until they
were in operation, In
the latest model the
empennage or tail
unit has been so con-
structed that the tail
plane and the elevator
can be Dbrought to-
gether to deflect the
engine slipstream to
the rotors while the
machine in held sta-
tionary by means of

wheel brakes. With  This photograph shows how the clevator and the tail plane are brought together to start the rotors by deflecting
the slipstream on to them.

larger land machines
and with seaplanes a mechanical self-starter is provided. This
derives its power direct from the engine crankshaft through a
mechanically-operated clutch, and brings the rotors up to speed in
less than 30 seconds. When the machine is in flight the clutch is
completely disengaged and has no connection whatever with the
rotation of the blades, thus eliminating all the torque reaction
found in helicopters. A )

with the result of a
valuable saving in
weight.

The ** Autogiro’
C.19 Mark III has a
span and length of
35 ft., and is 10 ft.
in height. The chord
of the stabilising
plane is 2ft. 9in,,
and it has an area of
42 sq. ft. The rotor
blades have a total
area of 91.25 sq. ft.
The machine has a
tare weight of
935 1b., and a loaded
weight of 1,400 1b. ;
its maximum speed is
100 m.p.h. and its
rate of climb 750 ft.
per minute. 1t takes
off in 30 yd., and
there is no landing
run or landing speed
in still air.

The ** Autogiro " is
flown in a similar
manner to an ordin-
ary aeroplane. In
order to take off the necessary revolutions of the rotor blades must
first be obtained, and the brakes then released. The machine
immediately begins to run forward in the normal manner, but
takes off suddenly at a comparatively low horizontal speed, and
maintains a fairly rapid climb at a slower forward speed than the
conventional type of aeroplane. A notable feature when the
machine is in flight is

simple braking arrange-
ment similar to the
familiar wheel brake
stops the movements of
the rotors after the
“ Autogiro " has landed.

The " Autogiro " has
also a small fixed wing
that is used mainly to
provide lateral stability
and control in addition
to improving the aero-
dynamic efficiency of the
machine. This wing is
used also as a base for the
wide-track landing gear.
It is interesting to note
that the fixed wing does
not stall even when the
machine is descending
vertically, as it is always
in the downwash from
the rotor. This fact has
been proved by attach-
ing a series of threads to

that bumps are hardly
felt unless they are ex-
ceedingly strong; so
that even in the worst
weather there is little
need to work the con-
trols. When the pilot
wishes to make a turn
the rudder only need be
used. The machine
banks automatically un-
less the turn is very
sharp, in which case the
machine starts to turn
flat before banking, and
although the air speed
drops there is no lack of
lateral control. If the
manceuvre has been too
sudden, all that happens
is the loss of a few feet
in turning.

In a normal landing,
when the engine is
throttled down, the

each part of the wing.
When the machine was
flown it was found that
at all speeds from vertical descent to the maximum possible the
threads showed a change in the angle of airflow of only a few
degrees, and never approached an angle that would indicate that
the fixed wing was in a stalled position.

[n early models of the modern ** Autogiro ' it was found that the
high centre of gravity, combined with the low fin area formed by the
fuselage and vertical surfaces, rendered the machine laterally
unstable at high speeds. This has been corrected in the present
machine by setting the fixed wings at a substantial upward angle
to the horizontal, and also by providing turned-up wing tips,
giving the effect of high fin area.

The landing gear is of the wide-track divided axle type, and
long-travel Oleo shock absorbers are used. The gear has been

The Cierva ** Autogiro ’ in flight. For permission to reproduce the photographs on this page and the upper
one on the opposite page we are indebted to the courtesy of ** Flight.”

" Autogiro’ glides at
any speed desired until a
height of from 3ft. to
10 ft. above the ground is reached, and then the * stick " is pulled
hard back. The nose rises and the machine stops at once, dropping
very slowly to settle gently on the ground. 1If a forced descent from
engine failure or any other cause necessitates a landing in a small
field surrounded by high trees or similar obstructions, the machine
can be made to drop slowly and vertically, but with perfect
stability and still completely under control.

With the ** Autogiro ™ there is no need for the delicate handling
that is essential in a normal aeroplane. The machine actually
looks #fter a pilot who, owing to inexperience, or lack of judgment,
has mistaken his height when flattening out ; and the pilot is free
from any anxiety due to thoughts of forced landings or accidents
due to engine failure. This makes it (Continued on page 437)
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ONE of the greatest romances of modern times is
the rapidity with which the safety and efficiency
of aircraft has increased. Aeroplanes that were
considered the very last word in safety and reliability
only 20 years ago are now regarded almost with amuse-
ment, and the pioneers who piloted them are thought
of as having been very foolhardy to endanger their
lives by going up in such weird-looking contraptions.
An interesting example of the enormous advances that
have been made may be gained from a comparison of the
latest Fokker machine F.XII, and the * Safety 'Plane
produced in 1911, exactly twenty years ago. The
1911 machine carried one person, although a later
model was fitted with an extra cockpit for a passenger ;
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The Fokker “Safety’Plane” and the F.X11 :
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Twenty Years’ Progress in Dutch Design 0

|
OOO00DOOO0O00000000000000O00000000000000000000000000000000000000

was achieved by inserting the front ends of the bamboo
ribs into the ends of curved steel tube pieces. The
bamboo ribs were braced with elastic. Although Mr.
Fokker made use of steel tube framework for both wing
and tail surfaces, the idea of welding the steel tube
members together did not occur to him. All joints were
therefore made by nuts and bolts.

The landing chassis consisted of two wooden skids
that were connected to the fuselage by means of four
steel struts and were braced with piano wires. A one-
piece axle fitted with the usual landing wheels rested
on top of the skids, to which it was sprung with elastic
cord. An exceedingly long tail skid was provided,
and this was stretched from a point on the fuselage

whereas the immediately
F.XIT  has behind the
accom- pilot’s seat
modationfor to the rear
16  passen- end of the

gers and a
crew of two.
The occu-
pants of the
new air
liners are
carried in a
luxuriously
appointed
saloon, but
the pilot of
the “Safety
'Plane "’ was
entirely

machine.
The two
wings were
fitted to the
under-
carriage
struts  and
braced with
“flying
wires”
attached to
the  skids,
and with
~ “landing

- "y
uncovered. he«Safety 'Plane " constructed in 1911 by Anthony H. G. Fokker, the well-known aviation pioneer. ~We are indebted to the ~ WITES at-

His cockpit
consisted of a seat slung precariously between two

wooden longerons that constituted the fuselage of *

the machine !

The outstanding feature of the 1911 type was. the
great inherent stability that it possessed. The * safety ™
features provided that when the rudder was moved
to one side while the machine was in flight, the natural
degree of bank was attained without the need of ailerons
or warping wings; and if the engine was throttled
down, the machine assumed the natural gliding angle.

The construction of the machine was, in the light
of modern practice, exceedingly crude. The fuselage
consisted of two wooden longerons that were connected
by transverse members. It carried the engine, em-
pennage or tail unit, and the pilot’s cockpit. Although
the longerons were of wooden construction, the tail
surfaces were built of steel tube frames covered with
suitable fabric and fitted with bamboo ribs. The
rudder was constructed in two parts, mounted one
above and one below the fixed tail plane.

The wing construction was very interesting, the
framework being of steel tubes covered with suitable
fabric, into which were sewn pockets to receive the
ends of bamboo ribs. The correct aerofoil section

courtesy of the N.V. Nederlandsche Vliegtuigenfabriek for the photographs illustrating this article,

tached to a
steel tube cabane erected on top of the fuselage longerons.
Flying wires are the bracing wires that carry the stresses
on the wings while the machine is in flight. They go
from the tip of the wings downward towards the fuselage
or undercarriage. Landing wires take the stresses
while the machire is landing ; and go from the tips of
the wings upward to the fuselage or top of the cabane.
The wings of the “ Safety 'Plane " were not joined
together, a space being left between them for the engine
and the pilot’s seat.

Mr. Fokker's early machine had a span of 13 metres
(42.7 ft.) and a length of 8.4 metres (27.4 ft.). It was 3
metres (9.8 ft.) in height ; the total wing area was 26 sq.
metres (279.7 sq. ft.), and it was powered with either a
50 h.p. or an 80 to 100 h.p. standard water-cooled
engine. It is interesting to note that in the later model
of the machine, fitted with an extra seat for a passenger,
the seats were covered by a wooden fairing in order to
protect the occupants. This later model was known
as the “ Military Type.”

The latest Fokker machine is an 18-seater monoplane
produced primarily for service with the K.L.M., or
Royal Dutch Air Lines, on the company’s air mail
service between Amsterdam and Batavia. The machine
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is a triple-engined high wing monoplane fitted with
three Pratt and Whitney “ Wasp " engines each de-
veloping 425 h.p. An interesting feature is that,
although the machine has been developed from the
Fokker F.IX, which is fitted with three lower-powered
Bristol *“ Jupiter " engines, it is considerably smaller
and has accommodation for less passengers. This
reduction in size and increase in power of the engines
has been

off for the pilot’s luggage, and 10.6 cu. ft. for wireless gear.

Immediately behind the luggage hold is the pilots’
cockpit, with accommodation for two pilots. It is
completely enclosed, and is well equipped with all the
apparatus usually found in a modern aeroplane, together
with ‘dual controls. The roof consists of a reinforced
duralumin sheet flush with the leading edge of the wing.
The cockpit is provided with a four-section window,

carried out
in order to
make the
machine
capable of
maintaining
flight with
any two en-
gines  run-
ning, as a
long journey
across the
Mediter-
ranean,
from Athens
to  Sollum

the two
outer sec-
tions of

which may
be slipped
back in
front of the
two middle
ones, which
are™fixtures.
Sliding win-
dows are

also pro-
vided in
both  side

walls, and
these may

by way of
Crete, has
to be made on the Amsterdam-Batavia route. This
oversea flight occupies four hours.

The fuselage of the Fokker F.XII is built up on a
framework of welded seamless drawn steel tubes,
partially braced with welded steel tubes and partially
with steel wire, on the usual modern Fokker method.
The bottom of the fuselage is further stiffened by
means of floor boards, which are bolted on to the joints
in the framework.

The wing is secured to the joints in the top of the
fuselage framework over the cabin. Any lateral stresses
are conveyed along the top of the fuselage framework
and down through the front wall of the cabin, which is
braced with tubes

be used as
emergency
exits. Behind the side window and the front spar of the
wing another window has been placed, to enable the
pilot to obtain a view several degrees to the rear. Access
to the cockpit is obtained through double doors in
the front of the passengers’ cabin.

The passengers’ cabin is situated to the rear of the
cockpit, and is 16 ft. in length, 6 ft. 7 in. in width, and
6 {t. 31in. in height. The roof of the forward part slopes
down toward the cockpit in order to secure sufficient fall
for the petrol condnits over the cabin, and also to ensure
that the pilots can obtain a good view of the gauge glasses,
which are mounted on one of the spars. The cabin
accommodates 16 passengers, and two of these are

seated one on each

A three-quarter view of the Fokker F.XII. Numbers of these machines have been produced for the Dutch air line companies.

in the same way
as the framework
of the fuselage..
The tubes of the
undercarriage are
secured to  the
same joints as the
lower end of the
front wall, and
also to the next
joints to the rear
in the bottom of
the fuselage.

The engine bed
is welded on to the
front of the
fuselage, and this

side immediately
behind the par-
tition separating
the cockpit from
the cabin, thereby
leaving ample
room for passage
into and out of
the cockpit. Be-
hind the front
seats there are
four rows of
three, two seats in
each row being on
the right-hand
side of the cabin,
and the other

section  contains
all the usual en- ‘
gine accessories, including the oil tank. An aluminium
fire screen separates the engine bed from the forward
luggage hold, which covers the entire width of the
fuselage and runs back under the cockpit. The placing
of the luggage compartment in this position assists to
deaden the noise of the engines in the front of the
fuselage. The hold is 7 ft. 3in. in length, 5 it. 9in. in
width and from 2 ft. to 3 ft. in height. It has a total
capacity of 102.5 cu. ft., but of this 71 cu. ft. is partitioned

Another view of the F.XII. This machine is fitted with three Pratt and Whitney ‘* Wasp "' engines.

being on the left.
At the after part
of the cabin there are only two chairs, so as to provide a
free passage to the exit. The cabin windows are of safety
glass, and they may be raised or lowered by means of a
crank handle according to the wishes of the passengers.
They afford an unimpeded view of the country over
which the machine is flying. The entrance door to the
cabin is at the left-hand side and is at the rear.

The after luggage hold has a capacity of 74 cu. ft.,
measuring 3 ft. 9 in. in length, (Contined on dpage 446)
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Night Air Mail Services in Canada

A regular night air mail service has now
been inaugurated between Calgary, Leth-
bridge, Medicine Hat, Moose Jaw, Regina
and Winnipeg. The service covers a
distance of 1,000 miles and was previously
operated only during the day time. Since
its introduction the time taken for letters
to travel between Calgary and Winnipeg
has been reduced by 22 hours, and letters
posted in Calgary in the evening are now
delivered in Winnipeg the next morning,
a full day before mails carried by train
could possibly reach their destination.

Months of preparation were necessary
before regular flying by night across the
Canadian prairies became ypossible. This
included the erection at [ethbridge of a
large rotating beacon that is plainly visible
from a distance of 80 miles, and a new
Municipal Air Port also has been con-
 structed at that place. Similar work has
been carried out at other air ports.

Another new link in the air mail service
in Western Canada also was established a
short time ago when a service was opened
between Winnipeg and St. Paul's, Chicago
and Eastern Canada. By means of this
service, letters leaving Winnipeg by the
morning mail will be delivered next
morning at Toronto and other places
in Ontario, as well as in Detroit and New
York. Through connections also will
be made with the air mail services of
Western Canada, including the new night
service between Calgary and Winnipeg
to which we refer above. :

A Flying Tour of the British Isles

Last month a flying * circus”
started on a tour of the British Isles in
order to give displays at more than
150 aerodromes and landing grounds.
The “ circus " is led by Captain C. D.
Barnard, who is accompanied by a
number of well-known pilots and also
by Mr. John Tranum, the parachute
jumper. The “ circus "’ employs an
“ Auitogiro,” an Avro ' Avian,” two
three-seater Spartan machines, and
the famous FFokker monoplane " The
Spider,”” in which Captain Barnard
and the Duchess of Bedford flew 1o
India and South Africa.

In addition to giving actual displays
of flying, members of the ** circus ”
will take passengers for short flights, and
numbers of school children are to be
given flights free of charge. At each
town at which a demonstration is staged,
the " circus” will pay for one school-
boy to be trained to fly an aeroplane
at the nearest flying club. The tour
is not expected to be completed until
next October, and it is thought that
considerable interest and enthusiasm in
aviation will be aroused by it.

tond .
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World’s -Du;at:lon and Distance Records

Two well-known French pilots, MM.
Bossoutrot and Rosst, claim to have made
a new record for duration and distance
flown in a closed circuit. They remained
in the air for 75 hours 22 min. and covered
a distance of about 5,500 miles. These
figures are 8 hours 9 min. and 382 miles
respectively greater than the previous best.

Robert Kronfeld in his famous sailplane, the
““ Wien."" An article on Gliding and Soari
will appear in an early issue of the “M.M."
We reproduce the above photograph by courtesy

of the Editor of ‘‘ The Aeroplane.”’

It is also reported that a world’s altitude
record for seaplanes has recently been set
up by two Ttalian pilots, MM. Antonini
and Trevisan, who attained a height of
17,467 ft. in a Caproni 100, equipped with
a British “ Cirrus Hermes " Mark II
engine.
* & * *

The race for the King's Cup is to take
place on 25th July. The course to be
followed by the machines taking part will
be approximately 1,000 miles, the start
and finish being at Heston Aerodrome,
London. This year machines may only
be entered by private owners.

Unique Flying School at Hamble

A new aviation training establishment
was opened by Air Service Training
Limited at Hamble, Southampton, on the
14th of last month. The object of the
school is to promote and develop aviation
generally, and to give training in flying
and the allied ground subjects on similar
lines to those employed in the DBritish
Air Forces.

The school has been established on land
adjoining Southampton Water in order
that training in the control of seaplanes
may be included. Armstrong Whitworth
“ Atlas "' and ‘' Siskin '" machines are used
in tuition and actual flying is supple-
mented by instruction in navigation,
meteorology, wireless, the principles of
flight and the theory of aircraft and
engine construction.

Distant Reading Compass for Aeroplanes

Owing to the large number of instru-
ments carried on the dashboard of modern
acroplanes, there is often no room to
install a reasonable efficient compass
within easy reach of the pilot. A new
distant reading compass has therefore
been introduced by a British firm. This
may be placed in any part of the fuselage,
room for a small dial only being required
on the dashboard of the machine. The
instrument must be set to give zero
reading on the dial when the course
decided upon before the flight commences
is being followed. Deviations from
this course are shown by movements of
the needle to the right or left of the
zero mark, and in order to correct
these the pilot merely applies corres-
ponding rudder until the pointer returns
to its mormal position.

Air Service Over Brenner Pass

Proposals have been made for the
establishment of an International Air
Service between Berlin and Rome. If
the service is established, the machines will
fly over the Brenner Pass, the most direct
route between Germany and Italy, and will
pass over German, Austrian and Italian
territory.

New Machines for the R.A.F.

By the end of next month one Flight of
No. 23 (Fighter) Squadron is to be equipped
with Hawker ' Hart " two-seater fighters
fitted with Rolls-Royce * Kestrel” en-
gines. This will be the first time for many
vears that two-seater fighting machines
have been employed in the Royal Air
Force. No. 43 (Fighter) Squadron also is to
be re-equipped, Hawker " Fury' single-
seater fighters having been decided upon
as the standard machine for this Squadron.
A photograph of this machine was given
on page 873 of our November, 1930, issue.
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New Armstrong Whitworth Air Liner

All the large air liners so far employed by
Imperial Airways have been of the biplane
type, but a high-wing monoplane is now
being constructed for the Company by the
Sir W. G. Armstrong Whitworth Aircraft
Co. Ltd. The general appearance of the
new machine is shown in the lower illus-
tration on this page. It will be used on the
regular air lines of Imperial Airways, but
is intended

wireless compartment, and the cabin.
The absence of an engine fixed to the
fuselage, and the position of the cabin well
aft of the zone of the engines and airscrews,
tend to make the passengers’ quarters
much quieter than those of an ordinary
three-engined machine. In addition, the
engine exhaust is taken over the top of the
plane in order to reduce the noise in the
cabin as much as possible.
The monoplane is fitted

with four
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The Short ‘* Kent '" Flying Boat

On page 310 of last month’s issue we
published a brief description of the new
Short four-engined flying boat produced
for Imperial Airways Limited. The new
type is called the * Kent,” and the first
of the class has now been delivered. It
is called the '* Scipio,” and two other
machines that have been constructed are
to be named " Satyrus ' and “ Syl anus.”

An interest-

particularly for
employment on
certain

African sec-
tions of the
London-
Capetown  Air
Service.

The fuselage
o f t h e
Armstrong
Whitworth
monoplane  is
made through-
out of a frame-
work of steel
sectiomns
formed from |
steel strips,
while the floor
and the cover-
ing of the

ing feature of
the * Scipio"”
is that in addi-
tion to accom-
modation for
15 passengers
in a large and
luxurious
saloon, the
machine has a
large compart-
ment in which
there is room
for more than
1}  tons of
urgent  mail.
The crew in-
cludes a
steward, who is
in charge of a
well - equipped
refresh -

cabin are of h’ ment  huffet,
three-ply wood. and a wireless
The wing also = operator. The

has a covering
of  three-ply.
The  landing
gear is of the ordinary type, telescopic
oil-damped shock absorbers being fitted.
An unusual feature is that a tail wheel is
used instead of a skid. A machine so
fitted is easier to handle, and is less des-
tructive to aerodrome surfaces, than one
provided with a skid. It will be remember-
ed that a wheel is also used at the rear of the
new Handley Page liners that were des-
cribed on page 308 of last month's issue.

The aeroplane is fitted with wheel
brakes, and as

The **Scipio,"” the Short *‘ Kent ** flying boat referred to in an article on this page.
of Shorl Bros. (Rochester & Bedford) Ltd., the designers and makers of the machine.

engines, all of which are carried in front of
the plane. The power unit chosen is the
Armstrong Siddeley “ Double Mongoose "'
ungeared 10-cylinder engine, which de-
velops 340 h.p. at normal speed. The
machine will fly on a level course above its
operational height with any one engine out
of action, and the cruising speed is based on

a power output of not more than 60 per cent.

of that developed by the engines at ground
level. This ensures long life and low

Our illustration is reproduced by courtesy

wireless
apparatus in-
stalled has a
range of 550 miles while the machine is
flying and a telescopic aerial has been
fitted in order that messages may be
transmitted while the machine is resting
on the water.

New Names for Rolls-Royce Engines

The well-known Rolls-Royce “ F”
and “ H" types of aero engines are in
future to be known as the *' Kestrels”
and the " Buzzards ' respectively. The
engines former-

the centre of
gravity of the
machine is very
low, a very
powerful brak-
ing effort may
be applied

without caus-
ing the tail
wheel to rise
from the
ground. On an
average aero-

drome on a
calm day the
monoplane

1y described as
the F.XI, the
IF. XTI, and the

F.X1V, will
now be known
a s t h e

“ Kestrel ' 1,
IT and IIT re-
spectively, the
R om a n
numerals  sig-
nifying the
gear ratio with
which the en-
gine is fitted.
The letters A

may bestopped and B will
m{ less than continue to be
200 yards. used to indi-
The ilots’ An artist's impression of one of the monoplanes now under construction for Imperial Airways Ltd. by the Sir W. G. Armstrong cate engines

B ‘Whitworth Aircraft Co. Ltd., to whom we are indebted for permission to reproduce it. gines

cockpitis
fitted with dual control apparatus so that
two pilots may be carried. The passengers’
cabin measures 17 ft. 6 in. in length and has
an average width of 6 ft. 9in,, while the
clear height in the middle is 6 ft. 3in.
There is accommodation for 17 passengers.
The steward’s pantry and buffet, and the
compartment for passengers’ luggage, are
situated at the aft end of the cabin, the
forward end accommodating the main
freight and mail compartment. A passage is
provided on the starboard side in order to
give access to the pilots’ cockpit, the

maintenance cost and running expenses.

The aeroplane has a span of 90 ft. and an
average chord of 14 ft. 9in. Its height is
15 ft., while its length is 71 ft. 6in. The
maximum all-up weight is 17,500 Ib., and
the weight allowed for the pay load and the
crew is 4,500 Ib. It is expected that the
landing speed with full load will be less
than 60 m.p.h., and that with one engine
stopped, a speed of at least 90 m.p.h.
will be maintained at any height below
7,000 ft. The fuel consumption at 115 m.p.h.
and 7,000 ft. will be 60 gallons per hour.

with low and
high compression ratios, and the letters
M.S. and S. will be employed to denote
those fitted with moderate superchargers
and full superchargers. Thus, the F.XIB
will in future be known as the ‘' Kestrel
IB.” Similarly the H. XIV . M.S. will be
known as the “ Buzzard IIT M.S.”, the

final letters showing that the engine
is fitted with a moderate supercharger.
* * * *

The Segrave Trophy for 1931 has been
awarded by the Royal Aero Club to Air
Commodore Kingsford-Smith.
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ITAKIRG [PHIOTOGRAIIPIHIS

ONE of the most interesting recent developments of photography
is that of aerial photography, or the taking of pictures from
aeroplanes. This branch of photography originated in
the War as the result of the urgent necessity of making records
of the enemy's lines ‘nd the country behind them. The earliest
photographs were tan_a with cameras of the ordinary type, and
were not very successful. By degrees, however, there were de-
veloped cameras specially suited for this work, and capable of
producing results as perfect as

reproduction for advertising purposes.

In addition, large numbers of air pictures are taken solely
for their pictorial value. Prominent among the subjects dealt
with are castles and other places of historic interest, health resorts,
colleges and schools ; and a library of more than 35,000 such air
pictures is maintained in an up-to-date condition by retaking the
photographs at intervals of two years or less. By means of
carefully planned tours, our aeroplane systematically covers the
British Isles in the course of twelve
months, and during this period

those obtainable by the best
cameras of normal type used
on the ground. The next problem
was that of interpreting the
photographs thus taken.  The
appearance of an aerial photograph
is so different from that of one
taken on the ground that its
indications are apt to be mis-
leading.  The urgency of war
conditions caused the art of
interpreting aerial photographs
to be developed with great
rapidity, and men trained to
the work became so expert that
they could see at a glance in an
aerial photograph things that
were literally invisible to the
casual observer. Since the War
aerial photography has developed
and extended until it now forms
a very important and highly-
specialised branch of aerial opera-
tion.

Aerial photographs may be
classified under two headings—
the oblique or bird’s-eye view, and
the- vertical or plan view. The
former is wused primarily for
pictorial work, and the latter for
SUrvey purposes.

Photographs taken from the
air are now playing an important
part in the pictorial advertising
of the principal manufacturing and
industrial concerns throughout
the country, and are being ex-
tensively used for many other
practical purposes. The air picture is acknowledged to be the
most eflective and convincing means of illustrating the layout
and extent of business premises, factories, docks and estates. The
popularity of the air picture arises largely from the fact that
the aerial camera enables one to visualise the subject under review
in a leisurely manner without the necessity of studying plans
and numerous ground-level photographs. Every little detail
is clearly seen at a glance, and the pictures, being up-to-date
and attractive in appearance, are particularly suitable for

The upper illustradon shows a shotograpber taking oblique or ** bird’s-eye view "

photographs from an aeroplane. The Jower photograph illustrates the making

of a land survey by means of verticas and overlapping pictures. For the
illustrations to this article we are indebted to Aerofilms Ltd.

the most important towns are
visited several times,

A tour of the country by air
is an extremely interesting ex-
perience at all times. This is
particularly the case during a
photographic tour, for then our
attention is focussed upon many
points of interest that normally
might be overlooked. We shall
visit a chain of aerodromes and
landing grounds, some of which
will form our temporary bases for
local operations, particularly those
situated in the principal centres
of population, such as the Black
Country. The West Riding of
Yorkshire and South Lancashire,
with their smoky atmosphere
and poor visibility, will probably
delay the work, and the general
uncertainty of the English climate
will most certainly hamper our
progress to some extent. Alto-
gether, therefore, our tour may
last for several weeks.

The aeroplane is a de Havilland
machine specially adapted to meet
the requirements of the work.
The pilot and the photographer
are chosen for their high pro-
ficiency in the art of map reading ;
and they must also possess at
least an elementary knowledge of
meteorology, for the various cloud
formations and local weather
phenomena due to geographical
position frequently have to be taken into consideration in the
course of the work.

In the flying world the cockpit of an aeroplane is known col-
loquially as * the office,” and this expression is to some extent
appropriate, especially during a photographic flying tour. In
addition to the necessary supply of plates and film, large numbers
of maps are carried ; for every place to be photographed must
be clearly marked out on the 6in. to the mile Ordnance sheets,
while the }in. to the mile series is used for cross-country flying.
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The pilot and the photographer are able to converse throughout
the flight by means of telephones sewn into their flying caps,
and a convenient speaking tube is close at hand. As each photo-
graph is taken a record is made, and the exposed plates are filed
in readiness for despatch to London at the conclusion of each
day’s work. Additional supplies of plates are collected as required
at various places en route.

When all is ready, we take off from Heston Air Park or Stag
Lane Aerodrome, and
London is soon left
behind. We climb
rapidly to 2,000 or
3,000 ft., and the pilot
sets his course for
the scene of our first
activities. The alti-
tude {from  which
photographsaretaken
varies  considerably
according to the area
to be included in the
picture; and it is
governed also by the
nature of the ground
over which the
machine is flying.
Considerable scope is
afforded in regard to
height by the use of
lenses of different
focal lengths.

The pictures to be
taken are many and
varied, including
housing estates and
new developments in
course of construc-
tion, country houses,
perhaps an archzo-
logical site, and always a number of factories. As we approach
an industrial town it will appear as a hazy blur in the middle
distance ; but soon we are able to distinguish the forest of chimney
stacks that form the most prominent features of our manufacturing
cities.

We now descend slightly and from our 6 in. map “ find " the
object to be photographed. It is next necessary to decide upon
the various positions from which the photographs are to be taken,
and to make sure that
they will illustrate the

A remarkable photograph of Windsor Castle taken from the air. This is a splendid example of the amount of
detail over a wide area that the aerial photograph makes possible.

The aerial cinematograph camera is electrically operated, and
is fitted with a gyroscope that enables the photographer to hold
it perfectly steady while the film is being exposed. Country
houses, castles, and seaside resorts offer great scope for artistic
results, and the possibility of securing a topical picture of news
value is kept in mind during all flights.

A look-out is kept also for strange markings on the ground,
as from time to time interesting and wvaluable photographs of
archzological interest
have been obtained.
Hidden secrets of
past ages have been
discovered by means
of the aerial camera,
which has definitely
located the position
of buried workings
that are totally in-
visible at ground
level, but are clearly
revealed in air pic-
tures on account of
slight difference in
the colour of vegeta-
tion due to the drain-
age being affected
immediately over the
ancient remains. In
some cases ridges that
are almost impercept-
ible to the eye on
the ground become
visible from the air
by  the shadows
thrown when photo-
graphs are taken with
the sun low on the
horizon.

If weather condi-
tions remain favourable, the flight will be of several hours’ duration,
and a number of towns will be visited in the course of the day
before we arrive at the provincial aerodrome for the night. Here
the machine is refuelled and inspected in readiness for the following
day, and the programme of work is planned out in advance.

Air survey, or the preparation of maps from vertical air photo-
graphs, is another branch of Aerofilms work, and one that requires
more experience. In this class of work the photographs are

taken with the axis

object to the very best
advantage. This is a
most important point,
for our results must
be more than mere
photographs. Few fac-
tories or works are archi-
tecturally beautiful, but
it is possible to secure
an effective picture that
will emphasise the extent
of the property and make
it stand out prominently
from its surroundings.
The photograph must be
taken from just the right
viewpoint in order to
produce the perfection
of detail that is so essen-
tial in a picture that may
be destined to form the
frontispiece of an elabor-
ate and beautifully pro-
duced catalogue. When
the first photograph has
been taken, the pilot
banks steeply away from
the site. The camera is
then prepared for the
next exposure, and by
the time it is ready the machine again will be placed in a favourable
position,

Cinematograph films also are taken from the air. These are
required mainly for introduction into photoplays in which aerial
scenes are featured, but sporting events, such as the Cup Final,
the Derby and the Boat Race are filmed from an aeroplane in
order to give picture house patrons a bird’s eye view of the scene.

Above the clouds over London at a height of 9,000 ft.

of the camera directed
immediately downward,
and the area to be sur-
veyed is covered by a
series of overlapping pic-
tures that afterwards
may be mounted to-
gether in mosaic form.
The Eagle Air Survey
camera is used, and this
carries a roll of film
for 100 exposures. It
may be operated elec-
trically, or by a wind-
driven airscrew working
in the slipstream through
a flexible drive to the
camera mechanism ; or
by hand if either of
these means should fail.
As each exposure is
made it is antomatically
given a serial number ;
and the North point,
the altitude of the
machine, and any devia-
tion from the true vertical
are photographically re-
corded on a margin be-
side the picture. The
number of photographs
required to survey a given area is calculated from known data ;
namely, the size of the picture, the focal length of the lens, and
the altitude at which the machine will be flown. The photographs
are taken at regular intervals by means of a stop-watch, and are
timed so that the area of ground covered on each negative overlaps
that covered by the previous exposure, usually by a little more
than one-third. Parallel lines of flight are made so that the resultant
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strips of overlapping photographs will also overlap in a similar
manner.

The area of ground is marked out on a 1 in. to the mile ordnance
map, and parallel lines at regular and carefully measured intervals
are ruled to represent the path of the aircraft, for the use of the
pilot and the photographer in the air. In practice these lines
should be ruled on a sheet of transparent material, so that it
may be placed in any position relative to the map. The machine
is flown against the
direction of the wind,
so that the ground speed
1s reduced as far as
possible, thus lessening
the risk of movement
in the photographs that
might occur if the
machine were flown
downwind, and conse-
quently at a much higher
speed over the ground.
Flying across wind will
cause drift, but it need
not prevent the pilot
from keeping the machine
on its course. If is some-
times necessary in the
case of lineal surveys,
and the camera is rotated
in its mounting until
it is square with the
course.

The altitude at which
photographs are taken
varies considerably. It
may be as low as 4,000 ft.
or as high as 10,000 ft.,
according to the amount
of detail necessary, and
the scale of the finished
map. Additional latitude
is afforded by the use of lenses of different focal lengths. In
cold weather the camera mechanism must be kept working during
the climb, or the moving parts may become gummed up on account
of the freezing of the oil. 'With the introduction of the all-
enclosed type of aircraft with heated cabins, however, this trouble
will disappear.

When the machine has climbed to the required altitude we
prepare to take our first line of photographs. Referring to the
map, we locate the exact
position on the ground
over which the first
exposures will be made,
and the work then com-
mences. The responsi-
bility of keeping the
course rests about equal-
ly between the pilot and
the photographer. As
the attention of the
pilot is more or less fully
occupied in keeping the
machine at an even
speed on a level keel,
he relies to a consider-
able extent on the assist-
ance of the photographer
to see that the machine
is passing vertically over
the ground indicated by
the line on the map.

A frequent source of
trouble during flying
on air survey is the
formation of cloud at or
below the level at which
the machine is flying.
These small detached

Aerial photograph of part of the Royal Albert and King George Docks, London.

forms. The scaled prints may be mounted on to the existing
Ordnance sheets in mosaic form, which provides a photographic
or pictorial map in which all detail is shown exactly as it was
seen by the camera; or alternatively the detail in each photo-
graph may be transferred to drawn maps by draughtsmen, who
carry out the work by tracing from the individual prints.

In England the work is required for the revision of Ordnance
sheets, which are continually becoming out of date through new
developments, chiefly on
the outskirts of the
larger towns. Air sur-
veys have been made
also in Central Africa,
Canada, South America,
and other parts of the
world, from which accur-
ate maps have been
compiled and have
proved of great value
in the development of
uncharted areas. Ex-
cellent work in this
direction has been under-
taken by the Aircraft
Operating Company, who
have mapped many
thousands of square miles
where the cost of ground-
level surveys would
have been prohibitive,
and in any case would
have taken many vears
to complete.

The air survey has
many advantages over
the drawn map. The
topographical detail is
shown as it actuoally
exists, instead of being
indicated by conven-
tional signs; much wvaluable detail regarding the wvegetation
and nature of the ground is clearly seen; and finally there is
a very great saving in time and cost.

The making of air surveys is highly specialised work, demanding
a considerable degree of technical knowledge and skill. The
standard of excellence required in survey photographs is very
high, and mistakes are costly. The work is not without its risks,
particularly in wild areas of tropical countries. The chief danger
arises, of course, from
forced landings. These
cannot be eliminated en-
tirely, but they have
rapidly decreased in fre-
quency as more reliable
aircraft have been
developed.

Perhaps the most suit-
able type of machine for
this work is one with
twin engines of such
power that, in the event
of either breaking down,
the other is capable of
taking the machine back
to its base of operations.
A considerable working
range, say 300 miles, is
desirable in order to
enable a wide area to
be surveyed from one
base. The larger the
area to be dealt with,
the greater is the
economy in working that
can be secured; and
this factor has a very
important bearing on the
cost per square mile.

clouds not only obstruct
the wview, but also cast
dark shadows on the
ground beneath. Once such clouds commence to form, they
invariably increase in number and size until it becomes necessary
to abandon the flight and await a more suitable day.

When the work in the air has been completed the negatives
are enlarged and rectified to scale, and are then ready for the
preparation of the finished maps, which can be produced in two

The famous Twickenham football ground as seen from the air. This photograph was taken on the occasion High speed is not
of an Army v. Navy Rugby match. <

an essential feature in
aircraft that are engaged in survey work.

The demand that has arisen for aerial pictures and air surveys
may be judged from the fact that Aerofilms Ltd. began opera-
tions early in 1919 with a staff of three. To-day there are 25
persons continuously engaged in the production of the work
in well-equipped dark rooms, studios and offices at Hendon.
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EFI-‘O]'{TS to design aeroplanes that could rise from water and
alight on it were begun shortly after the development of the
first successful land machines. In view of the close associa-
tion of the British people with the sea, it is not surprising to find
that the pioneer efforts in this direction were chiefly made in this
country. An experimental flying boat was produced as early as
1909 by Messrs. Saunders of Cowes, now Saunders-Roe Ltd., and
other interesting early flying boats produced by the same firm
included an amphibian built in 1912 and the * Bat Boat,” a
biplane constructed in 1913.
During  the

e

that was produced originally as a military machine has been
modified in order to make it suitable for civil purposes. Tor
instance, the design of the Short '‘ Calcutta,” a flying boat for
commercial use, is based on that of the Short * Singapore,” a
military machine that has been largely used by the Royal Air Force.
At present three Squadrons in the Home Commands of the Royal
Air Force employ flying boats. These are numbered 201, 204, and
209 respectively. No. 201 (Flying Boat) Squadron is equipped with
Supermarine " Southamptons '’ and is stationed at Calshot, while the
remaining squadrons have their bases at Mount Batten and make use
of . Blackburn

war period, a
long series of
machines were
produced
by Messrs.
Saunders, and
other  aircraft
constructors
who entered the
field. Interest
in flying boats
grew steadily,
but it was not
until the close
of the war that
aircraft of this
type received
the attention
they deserved.
In the last few
vears wonderful

“I ri-1i:is”®
machines.

The . Super-
marine ' South-
ampton "’ - with
which the squad-
ron stationed at
Calshot is
equipped is a
five-seater
reconnaissance
flving boat fitted
with two
470 h.p. Napier

“ Lion " en-
gines. It is of

the biplane type
and  although
the earlier
models were
constructed

advances have The Saro **Cloud ' amphibian. The landing gear of this machine can be seen raised above the water below the wing. The throughout of
been made in illustration is published by courtesy of Saunders Roe Ltd., while we are indebted to the Supermarine Aviation Works Ltd. for  ooad, an  all-

their design. On
a large proportion of passenger air lines in all parts of the world it is
necessary or advisable to fly over large expanses of water. Many
large machines are already in use for this purpose, and there is no
doubt that flving boats will not only maintain their present im-
portance, but will become more and more essential as air travel
develops. Machines of this type are now being used on certain
sections of the London-Capetown air route. More will be needed
when the present service to India is extended to the Far East and
Australia, and of course, reliable flying boats will be required if the
proposals to establish air lines across the Atlantic Ocean lead
to practical results.

It is satisfactory to know that British designers and constructors
of flying boats have produced machines that are among the safest
and most efficient of their type in the world. These include great
liners for use on airways, large and powerful machines intended for
military purposes and smaller aircraft for the use of private owners
and for the carriage of light merchandise or air mails.

Flying boats are distinguished from seaplanes by the presence of a
hull, seaplanes being provided with floats only. Thev may roughly
be classed as military and civil. The dividing line between these
two classes is not always very distinct, for in certain cases a boat

permission to reproduce the photograph of the Supermarine *‘ Southampton Mark

'" at the top of the page. fetal. : one s

~now available. The boat is fuily equipped with wireless apparatus,

and hammocks and cooking requisites may also be carried in
order that long non-stop flights may be made.

It is interesting to know that a number of long distance flights in
formation have been made by squadrons of the RIAT. equipped
with Supermarine * Southamptons.” The most famous of these
took place in 1929, when an aerial journey of no less than 27,000
miles was undertaken. The squadron concerned flew from England
to India and on to Singapore, From that centre an extended flight
was made round Australia to Hong Kong and back . again to
Singapore, the entire flight being carried out without mishap. Last
year a flight of " Southamptors '’ cruised over the Baltic, covering
a total distance of 3,300 miles with perfect regularity.

The span of the Supermarine ** Southampton " is 75 ft., and it is
49 ft. 8 in. in length, and 18 ft. 7 in. in height. The empty weight
of the machine when made of wood is 9,210 1b., and this is reduced
to 8,760 1b, when a metal hull is fitted, the fully loaded weight of
the second of these models being 14,600 Ib. The maximum speed
of the machine is 108 m.p:h., its landing speed is 52 m.p.h., and it
has a range of action of 800 miles. It is capable of climbing to a
height of 5,000 {t. in 10 mins. and its service ceiling is 14,000 ft.
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The most recent development of the Supermarine ““ South-
ampton " is the machine illustrated in the heading of this article.
This splendid flying boat is called the * Southampton Mark X.”
Full details of the machine are not at present availa‘ble, but it
i:lppcatb to be a little larger than the early ** Southampton,” and it
13 a three- cngmed aeroplane, having three Armstrong Siddeley

‘ Panthers " instead of the two Napier ** Lions " that distinguish
the earlier model. The engines of the new flying boat are arranged
in line in the gap between the wings, and they are mounted in such
a manner that theyv may be changed while the machine
is afloat.

The hull of the “ Mark X " model is flankéd with stainless steel
up to the chine, or water line. There is a cockpit equipped with a
machine gun ring in the nose of the machine, just in front of the
pilot's cockpit. Two further gun cockpits are provided behind the
wings, and one is also provided behind the elevators. The flying
boat is fully equipped to enable the crew to live on board for
considerable periods.

to have a maximum speed of more than 120 m.p.h. It is designed
for scouting work and patrol duties, either independently or in
co-operation with sea-going craft, and carries a crew of five.

A very interesting British flying boat that has an excellent
record for reliability under all conditions is the Short ** Singapore.”
The " Singapore " series has particular interest for readers of the
“M.M."" for it was in one of these machines that Sir Alan Cobham
made his famous survey flight round Africa’ three years ago.
The course followed by Sir Alan on his outward journey was

. by the Nile Valley to British East Africa, after which he flew

above the chain of great lakes to Rhodesia and thence to Cape
Town. He returned to this country by the west coast of the
continent, over great stretches of which a flying boat had never
previously been seen. The 9,950 miles covered were flown in
little more than 100 hours’ actual flying time, and Sir Alan’s
great flight was a splendid demonstration of the wonderful re-
liability of modern British flying boats.

The  ** Singapore

The " Iris 11T " re-
connaissance and
coastal patrol flying
boat used by the
Squadrons based at
Mount Batten is pro-
duced by the Black-
burn Aeroplane and
Motor Co. Ltd. It
also is of the biplane
type and is fitted with
three Rolls-Royce
* Condor 111 "' water-
cooled engines. The
earliest model of the
machine was pro-
duced in 1926. The
“ Iris Mark IIT " re-
tains the chief charac-
teristics of its pre-
decessors but includes
many interesting im-
pravements, Of these
the two most import-
ant are the use of a
structure that is con-
structed entirely of
metal, with the ex-
ception of fabric wing
covering, and the pro-
vision of enlarged fuel
tanks. Owing to its
large fuel capacity,
the machine is cap-
able of patrolling a great extent of coast line, and has a very long
range when employed for independent scouting and bombing pur-
poses. It is also suitable for use in co-operation with surface craft
as an escort for transports, and for observation duty with the fleet.

The “ Iris TIT * is larger than the Supermarine " Southampton,”
its span being 97 ft. and its overall length 67 ft. 4 in. Itis 25 ft. 6 in.
in height, and its normal tare weight is 19,301 1b. The gross weight
of the machine is 29,000 Ib. and it carries a military load of 2,800 b,

The maximum speed of the ' Iris IIT " at sea level is 105 knots
(120 m.p.h.) and at a flying speed of 80 knots (92 m.p.h.) it has a
range of 992 sea miles (1,140 geographical miles). Itslanding speed
is 60 m.p.h. By ascending to a height of 5,000 ft. the range of
flight may be increased to 1,070 nautical miles (1,232 geographical
miles). The initial rate of climb of the machine is 630 ft. per min.
and it is capable of reaching a height of 10,000 ft. in 31} mins.

It has already been pointed out that progress in Hying boat
design has been very rapid in recent years, and now the " Iris 111"
has been surpassed in performance by the ' Sydney " a larger
flying boat that also is manufactured by the Blackburn Aeroplane
and Motor Co. Ltd. This is of the monoplane type and is the
targest military flying boat of this type in the country. It is con-
structed entirely of metal, with the exception of fabric covering on
the wings and tail unit, and the hull has a deep forefront and is well
flared in order to keep down the spray. Above the water line its
sides are nearly perpendicular, thus giving a roomier interior than
that of the *“ Iris III,"” in which the sides slope inward loward the
deck at a noticeable angle. The machine has two steps and from
the second the lines sweep upward to the stern, where the tail
defence machine gun station is provided behind the tail plane. An
unusual feature of the machine is that there are no fins at the rear.

The formation of the wings gives the Blackburn * Sydney " in
flight the appearance of a giant gull, for the centre plane ‘has a
dihedral angle and the outer planes taper to the tips. Details of its
performance may not vet be published, but the machine is thought

Mooring the Blackburn ‘* Sydney,’’ the largest British military flying boat. ’l‘his intcrestlng illustration is repmduced wings.
by permission of the Editor of ** Flight,

Mark 1 " was the first
| of the series, and is
| a twin-engined all-
metal long distance
flying boat. It is of
the biplane type, the
wings being unequal
in span, and is fitted
with two Rolls-Royce
““ Buzzard ' engines
that give it a maxi-
mum speed of 128
m.p.h. at cruising
speed. The ** Singa-
pore Mark 1’ has a
range of 900 miles. Tt
takes ten seconds
only to rise from the
water and is capable
of climbing toaheight
of 10,0001{t. in 13
minutes. ‘When
empty it  weighs
12,955 1b., and for
service use carries a
crew of five, two
of whom are pilots
and there are three
gunners’ cockpits, of
which one is in the
nose and the other
two  behind  the
The loaded
weight of the machine
is 20,000 1b., giving a disposal load of 7,045 1b.

The “ Mark I " model has been followed by a Short * Singapore
Mark II", in which the improvements based on the wide experience
gained on machines of the original type have been incorporated.
The new machine is believed to be the fastest flying boat in the
world. It has four Rolls-Royce *' Kestrel I1 ¥ engines mounted
in tandem pairs in the gap between the wings. It is interesting
to find that no struts are used to brace the interplane engine
struts to the boat hull, the weights of the engines being taken by
thick wing roots built integral with the hull. As is the case with
other flying boats recently introduced for military purposes,
details of the performance of the “ Singapore Mark II ™ cannot
vet be divulged.

The only small civilian flying boats constructed in this country
are the interesting range of machines of this type made by the well-
known firm of Saunders-Roe & Co. Ltd. They are the “ Cutty
Sark,” the *“ Windhover *! and the *' Cloud.”” These resemble each
other in general design, the chief variations being in size, the
Jayout of the cabins and the engincs installed. They are of the
high wing monoplane type and have graceful lines and well stream-
lined hulls. In each machine the engines are carried in nacelles
mounted on struts some distance above the wing, where they are
clear of spray thrown up when taxi-ing or landing. In each case a
choice of engines is available. For instance, the "' Cutty Sark ™
may be equipped with any engine or engines with a total output
of about 200 h.p., while the * Windhover "’ and the “ Cloud "
may be equipped with one, two or three engines developing a
total of approximately 300 to 350 h.p., and 600 to 650 h.p. res-
pectively. The machines may be obtained as ordinary flying
boats or as amphibians.

The smallest of the Saro machines is the * Cutty Sark,” which
is a small four-seater cabin boat. With a span of 45 ft. and an
overall length of 34 ft. 4 in., it weighs 2,430 1b. when empty and
has a loaded weight of 3,7001b. The machine may be used for
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various purposes, including pioneer work on mew air routes in
districts where land-locked harbours and navigable rivers exist,
aerial photography and survey, fire fighting and also passenger
or mail carrying.

The engines with which the ** Cutty Sark "' is uSu’L]lV equipped are
two “* Cirrus Hermes "’ or two of the Gipsy II"" type, giving a
total horse power of 210, or one Armstrong Siddeley geared ** Lynx"’
developing 215 h.p. The amphibian type has a maximum speed of
100 m.p.h., when
fitted with two

type, to which reference has already been made.

The Short ** Calcutta " is employed on the Mediterranean section
of Imperial Airways, London-Karachi air route. It is a 14-seater
biplane machine fitted with three engines carried in nacelles mounted
between the wings. Both.wings are above the hull of the boat and
thus the passengers are able to obtain an excellent view from the
cabin. The machine has a cruising speed of 100 m.p.h. and a
normal range of 6% hours. The pay load plus the crew is 4,860 1b.

and a feature of

“ Gipsy II" en-
gines and cruises
at 85 m.p.h. It
climbs at the rate
of 500 ft. per
minute and has a
ceiling of 9,000 ft.

The next largest
boat is the
“Windhover,’
which is a six-
seater. This is
usnally fitted with
two Armstrong
Siddeley " Mon-
goose " engines,
which give it a
maximum speed of
about 103 m.p.h.,
a cruising speed of
about 883 m.p.h.
and an endurance
of 4 hours. The
boat is 41 ft. 4 in.
in overall length
and has a wing
span of 54 ft. 4 in.

the machine is
that no petrol is
carried inside the
hull, thus diminish-
ing the risk of fire.
The three engines

employed are
Bristiaol
" Jupiters."”

The latest
British commercial
flying boat to be
completed is the
Short " Kent,”
which also has
been produced for
Imperial Airways.
A brief descrip-
tion of this
machine was given
on page 310 of the
“M.M." for April,
and a photograph
of the machine
appears on page
367 in the ' Air
News " of this
issue. The ** Kent"

The weight empty The Blackhum ““Iris 111 " on the slipway. For the photograph of this machine, which is fitted with three Rolls-Royce a5 heen develop-

is 3,682 1b. and the
total weight is 5,270 1b. The disposable load is 1,588 Ib.

After the “ Windhover ” comes the Saro * CIOud ' seating from
eight to ten persons. The chief features of this machine closely
resemble those of the smaller boats, except that experimental
features are minimised and that full advantage has been taken of
experience gained on the smaller machines. This vessel is usually
fitted with two Armstrong Siddeley “* Double-Mongoose "' engines or
two Wright " Whirlwinds,” but if a triple-engined machine is
required Arm-

Condor '’ engines, we are indebted to the courtesy of the Blackburn Aeroplane and Motor Co. Ltd. &d

from the
' Calcutta ” flying boat. It is considerably larger than the earlier
machine, the span of the upper wing of the “ Calcutta " being
approximately the same as that of the lower one of the new flying
boat. The engines are carried similarly to those of the " Calcutta’,
but there are four instead of three, and they are supported on struts
in the gap between the wings., The “ Kent " accommodates 16
passengers and their luggage in addition to a crew of four made up of

a pilot, a pilot-mechanic, a wireless-operator-navigator, and a

steward. A strik-

strong  Siddeley
“Lynx " engines
may be used.

The wing span
of the “ Cloud " is
641t. and the over-
all length 49.75 ft.
The overall height
is 13.3ft. and
when the landing
wheels are employ-
ed the wheel track
is 14 ft. The am-
phibian machine,
when fitted with
““Double-
Mongoose "' en-
gines, has a tare
weight of 6,1501b.,
the useful and pay
loads being
3,350 1b. and
1,850 1b.
tively, and the all-
up weight
9,500 Ib. The maximum speed of the machine is 117 m,p.h, and it
cruises at 100 miles an hour. Its climbing rate is 850 ft. per
minute, and the service ceiling 11,000 ft. Fuel and oil tanks giving
an endurance of four hours are standard, but extra ones to enable
the machine to remain in the air for six hours can be provided
if desired.

The only other commercial flying boats at present in production
in this country are the Short ** Calcutta " and the Short *“ Kent.”
The Short “ Caleutta ' was the first British all-metal commercial
flying boat to be produced. It was modelled on the lines of the
military * Singapore *' flying boat constructed by the same firm, and
in designing it advantage was taken of the experience gained during
Sir Alan Cobham’s flight round Africa in a flying boat of that

in tandem are clearly shown, This illustration

ing feature of the
new machine - is
that the planing
bottom of the
hull is planked
with stainless steel
up to a little above
the waterline. This
makes its initial
cost heavier but it
is expected that
the cost of opera-
tion of the machine
will be reduced
because of the
greatest durability
attained.

The * Kent™
has an estimated
maximum speed
of 132 m.p.h. at a
height of 5,000 {t.

TeSpec-  The short “* Singapore Mark I1"" taxi-ing preparatory to taking off. The four Rolls-Royce * Kestrel I1 ' engines mounted A it is expected
?; published by courtesy of Short Bros. (Rochester &]Bedford) Litd.

to cruise at about
100 m.p.h. The
landing speed will be 60 m.p.h. Its initial rate of climb is put at
760 ft. per minute, and the time required to reach a height of
10,000 ft. will be 14 minutes. The boat has been designed to operate
at a service ceiling of 19,000 ft. and to take off with a full load in a
calm sea in 18 seconds. Its endurance when fitted with standard
petrol tanks should be five hours, but by the use of additional
tanks this can be increased to eight hours, during which 800
miles could be covered.

British firms specially interested in the construction of flying
boats are unsparing in their efforts to improve them, and new types
are continually being produced in which good use is made of
experience gained with existing machines. Interesting new civilian
boats now under construction include (Continued on page 437)



IIL.—SCOTT’S GREAT

LAST month we told the story of the discovery in 1841 of Victoria
Land and the great Ice Barrier by James Clark Ross. The
section of the Antarctic then first thoroughly explored is now
known as the Ross Quadrant and it was not revisited until nearly
60 years later, when Borchgrevink spent a winter ashore in Victoria
Land. Borchgrevink's expedition was followed by a series of
efforts that made the Ross Quadrant by far the best known portion
of the Antarctic, and ultimately led to the discovery of the South
Pole itself. The leader of the first
of these expeditions was Captain
Robert TFalcon Scott, the most
famous of all Antarctic explorers,
who eventually reached the Pole,
only to die in tragic circumstances
on his return march,

Although the Scott expedition
did not sail until 1900, preparations
for it had been made well in ad-
vance. The impulse that once more
turned the attention of British
explorers to the icy regions around
the South Pole came from Admiral
Markham, a veteran of Arctic
discovery. He had been a member
of the Nares expedition in 1878 to
North Greenland, and he then led a
party that reached a latitude of
83° 20’ North, thus achieving a
Polar record that rémained un-
challenged for seven years.

Long before the search began for
the men to whom the task of ex-
ploration should be entrusted, and
even before any preparations were
contemplated, Admiral Markham
had met Scott, who was then a
midshipman in the Royal Navy:
He was greatly impressed by Scott'’s
energy and ability and igrmediately
realised that he was the ideal com-
mander for a British Antarctic
expedition, This was in 1887 and it
was not until 1899 that Scott heard
of the proposition and applied
successfully for the command. A
year later his appointment became
public, and on 31st July, 1901, the
expedition sailed from the Thames
in the ' Discovery,” a stout whaling
vessel that was specially adapted
for the task of resisting the pressure
of the ice when passing through sea
covered with pack. The last call
made by the vessel was at Dunedin, in the South Island of New
Zealand. There the necessary stores were taken on board, and
the vessel was completely refitted.

The ** Discovery " sailed along the coast of Victoria Land and
then turned eastward to the Great Ice Barrier. On this a landing
was made, and several members of the expedition made ascents
in a balloon in order to get glimpses of the way to the Pole. Sailing
eastward along the face of the Barrier, Scott discovered new land,

Captain Robert Falcon Scott, R.N.
|
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TO THE POLE
to which he gave the name of King Edward VII Land.

progress to the east was then prevented by icebergs and heavy pack,
and the ** Discovery " turned back to Victoria Land in search of a

Further

safe place in which to pass the winter. Eventually one was dis-
covered at the head of what had been thought by Ross to be a bay,
but which actually was a sound separating Victoria Land from the
small island now called Ross Island. The stretch of water separat-
ing it from the mainland is known as McMurdo Sound.

Soon after the vessel was taken
into its winter quarters the Ant-
arctic night fell ; and throughout
the long dark months great pre-
parations were made in anticipation
of the work of the following summer.
It was Scott’s intention to make a
dash southward in the hope of
reaching the South Pole, in addition
to carrying out general exploration
and scientific work in the interesting
and previously unvisited land sur-
rounding his winter home. The
work was new to practically every
member of the expedition, only
two of whom had had previous
experience in Polar regions. Assoon
as conditions permitted, therefore,
sledging journeys began, partly in
order that both dogs and men
should become accustomed to life
in the Antarctic, and also with the
object of laying food depots to the
south to serve the needs of the
men who were to make the great
march to the Pole.

Scott set out on 1st November,
1902, accompanied by two men
whose names became famous in
Antarctic exploration. One was
Dr. Edward Wilson, the zoologist
and artist of the expedition, who
became a firm friend of Scott and
accompanied him on his last tragic
journey. The other was Sir Ernest
Shackleton, then Lieutenant
Shackleton, and this was the first
opportunity that remarkable ex-
plorer had of showing his great
powers of endurance and leadership.

The three men had with them 19
dogs, but the surface of the Great
Ice Barrier over which they travelled
was so heavy that the work was
terribly hard, and for a whole month
they were compelled to drag their load in relays. Every mile was
covered three times, and they advanced at a snail's pace. To add
to their troubles, sickness broke out among the dogs. Very soon
their number was considerably reduced, and the remaining animals
were expected to give out any day and thus throw the three
explorers on their own resources. But the men were by no means
dismayed, and pressed steadily forward into the unknown regions
batween Ross Island and the Pole.
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On Christmas Day the explorers had two square meals, the first
for many weeks, and the last they were to have until they reached
the headquarters of the expedition once more. All three were
almost worn out with the constant toil of dragging their sledges,
but they were greatly cheered by the new and wonderful mountain
scenery that was continually revealed. They were travelling on
the Great Ice Barrier itself, a sea of ice and snow that clearly was
fed by enormous glaciefs lying still further to the south; but
apparently they had been

been frozen for two years, and when Scott returned from his
western journey he found that the majority of the crew were trying
to saw a passage through ice six or seven feet in thickness in order to
make a way of escape for the *“ Discovery.” Their puny efforts
were unavailing, and Scott decided that the only plan was for
them to wait until the vessel was released by the melting of the ice.
Before that happy event took place two ships appeared in the
Sound—relief vessels sent out to the rescue of the expedition,

Scott and his men were

travelling parallel with
the true coast line of a
mountainous section of
the great Antarctic Con-
tinent.

On the last day of the
year they finally aban-
doned their efforts to
penetrate southward,
when they were still 500
miles from the Pole.
They had reached a lati-
tude of 82° 16" 33"S,
however, and thus had
advanced 200  miles
nearer their goal than
any previous explorer
had done., In the cir-
cumstances this was a

really remark-
able achievement.
The run home was

made under threatening
conditions. A few days
later the remaining dogs
practically ceased work,
and on the 11th January
only two were left, Food
was running desperately
short, and success in
reaching Ross Island depended on finding the tiny depot they had
established in the wilderness of ice and snow. To make matters
worse, Shackleton was severely stricken with scurvy. He had
suffered from this for many days, but now it became so acute
that he could not help to drag the heavy sledge.

Members of Scott's second expedition greeted by penguins.
‘White South ' by Herbert G. Ponting, F.R.G.S. (Duckworth & Co., London, 7/6).

well able to look after
themselves, however,
and in the end the ice
broke up sufficiently to
allow the ' Discovery
to pass through, charges
of dynamite being ex-
ploded in the pack in
order to expedite matters.
The fleet then sailed
northward to New Zea-
land, and finally the
" Discovery ™' reached
Spithead, a little more
than three years after
she had set out.

On returning from the
Antarctic, Scott resumed
his career in the Navy,
in which he rose to the
rank of Captain, with
command of H.M.S.
" Bulwark," a battleship
of the Channel Fleet. He
always kept before him
the possibility of extend-
ing the work that he
had begun so splendidly
ten years earlier, how-
ever, and in September,
1909, he made public his plans for a second expedition to the Ross
Sea quadrant. He received support from many quarters, the
Government subscribing £20,000 and granting him leave of absence
on full pay. On 28th November, 1910, he sailed southward from
New Zealand at the head of the largest and best equipped expedition

Reproduced by permission from ** The Great

Day after day the indomitable explorers struggled on. A sail that had ever ventured into the Antarctic. In addition to the
mounted on the sledge helped naval officers and seamen who
them considerably, and to their were to be chiefly concerned with
great relief at last they reached N e——— = = the actual work of exploration and
their main depot. This assured §gﬁwﬂfgﬁéﬁ% the dash for the Pole—one of
them of food in plenty, but un- : EEREBUS— = Scott's principal objects, of course
fortunately Shackleton's condi- 2 55~ /SLANG : —several scientists also were in-
tion did not improve. The result o cluded ; and Mr. H. G. Ponting,
was that when the three even- i the most famous of field photo-
tually reached the ** Discovery ™ A graphers, went south in order to

they were in a terribly exhausted
condition, and Shackleton was
invalided home in the ** Morning,”
a relief ship that arrived during
the summer with stores and pro-
visions.

Scott remained a second year in
the Antarctic, and in the follow-
ing summer made a sledge journey
that in many respects was more
arduous than the one toward the
Pole. This time he forced his way
up a tremendous glacier to the
interior of Victoria Land. For
days he then travelled over the
great plateau, and did not turn
back until he had covered a
distance of 300 miles. When Scott
reached the "' Discovery’ once
more—happily enough on Christ-
mas Eve, 1903—he and the two
seamen, Evans and Lashly, who
had accompanied him, had covered
725 miles in 50 days of actual
travel. Thus their average distance
was 14} miles per day, a wonderful
record for men dragging a sledge
heavily laden with food and

LAST CAMA
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secure a permanent record of
; the wonderful scenery.

A number of Siberian ponies and
dogs formed an important part of
the Expedition. Scott intended to
rely on these, in addition to the
strength of his men, for pulling
the sledges on which the necessary
supplies and equipment were to be
carried ; but motor sledges were
taken in the hope that they would
enable large loads to be carried
expeditiously over the surface of
the Barrier. These sledges did
useful work in the early stages,
but the severe conditions even-
tually proved too much for their
engines. These were air-cooled
and they alternately became over-
heated and too cold to be re-
started  without extraordinary
efforts on the part of the mechanics.

The members of the expedition
sailed in the “ Terra Nova,” an
old Dundee whaler of about 700
tons. The vessel was heavily

ENAVEERR

The way to the South Pole,

camping gear over terribly difficult snow-covered surfaces.
It was now time to consider the return of the expedition.
Unfortunately the ice of McMurdo Sound had not broken away

sufficiently to free the vessel from

the quarters in which she had

Map showing the routes followed by Shackleton,
Scott and Amundsen.

overladen, and unfortunately she
ran into a terrific gale soon after
leaving New Zealand. The pumps became blocked up with coal
dust, causing the vessel to settle deeply in the water and to be ia
great danger of foundering altogether. Continuous hard work o.
the part of every member of the expedition brought her safely
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through, however, and eve ntually she entered McMurdo Sound, on
the shores of which Scott had made his headquarters on the
previous expedition. This time the Sound was partly frozen over,
and he was unable to reach the winter quarters occupied by the
“ Discovery.” Instead he landed at Cape Evans on Ross Island,
and there a hut was erected that was to be the winter home of the
members of the expedition who remained in the South. The
“ Teyra Nova " returned to New Zealand, from where she was to
return in the following vear in order to pick up the members of the
party who were unable to stay a second year in the South.
Immediately on landing, the work of preparing for the journey
to the Pole was begun. Sledging parties dragged heavy loads of
provisions and fuel across the

behind a nest and waiting until some incident distracts the owner
before snatching up a stone. If detected in the act they immediate-
ly drop their booty and assume a remarkable air of innocence
that never carries conviction with it.

In addition to Adelie penguins, larger birds known as Emperor
penguins are occasionally met with in McMurdo Sound. The
chief rookery of these birds is at Cape Crozier, on the east of the
island, near the point where the Great Tce Barrier begins. The
nesting season of the Emperor penguin is during the late winter,
and three members of Scott’s party actually made a journey to the
Cape Crozier rookery in the depth of the Antarctic winter in order
to obtain eggs and study the behaviour of the birds in that part.
During their journey the

ice of McMurdo Sound and up
on to the Barrier surface,
where depots were established
to serve the needs of the
exploring parties of the follow-
ing summer, Many difficulties
were encountered in this work,
and it was not without danger.
On one occasion two members
of the expedition and their
ponies were travelling over
the frozen surface of McMurdo
Sound when a sudden break-up
and northward movement of
the ice flows carried them
seaward. They managed to
scramble back to the shore
after a very anxious period,
but their ponies were lost.
These and other mishaps sadly
reduced the number of ponies,
and the loss of the animals
undoubtedly handicapped

three experienced violent bliz-
WG zards, with temperatures as
low as -77° F., or 109° F. below
freezing point. One terrific
storm blew their tent cloth
away, but by great fortune
they discovered .this in a
crevice in the rocks some
distance away. If they had
not done so, they could
scarcely have survived the
severe conditions, for they
could not operate their Primus
stove without shelter, and
would have been deprived of
the hot food that is so
necessary in Polar regions.
They returned triumphantly
with three fresh Emperor
penguin eggs, the only speci-
mens that have ever been
obtained.

As soon as conditions per-

Scott when making his great Scott’s party at the South Pole. From left to right the figures are Dr. Wilson, Lieut. Bowers, mitted, Scott commenced his

journey southward in the
following summer.

The dark winter days passed quickly. The men were employed
chiefly in the preparation of clothing and food rations, while the
scientists were busily engaged in recording weather conditions and
in examining the seals and penguins and other creatures that
abounded on the shores of McMurdo Sound. The penguins were
a special attraction to all the members of the expedition, those
who had no special scientific interest in these primitive birds being
greatly amused by their strange behaviour. The species that
chiefly makes its home on Ross Island is the Adelie penguin.
This quaint creature is distinguished by a white breast, and as it
waddles forward on its short legs it bears an absurd resemblance
to a small man in a dress suit. Its manners are as humorous as
its appearance. On land it is absolutely fearless, for except the
skua gull, which steals its

P. 0. Evans, Capt. Scott, and Capt. Oates. The photograph was taken by Lieut. Bowers,

great march to the Pole.
This was splendidly organised, the members composing the party
being divided into groups for the purpose of supporting the chosen
few who were actually to try to reach the Pole itself. One by one
the supporting parties returned when their work was done, until
finally Captain Scott and four companions only were left. The
members of the party had ‘then travelled about 420 miles over
the Great Ice Barrier, and up the Beardmore Glacier, the gigantic
river of ice, 126 miles in length, that had been discovered in 1908
by Shackleton. The last supporting party had actually accom-
panied the Polar party over the blizzard-swept monotonous plateau
at the head of the Glacier until they were only 150 miles from the
Pole itself. The work had been arduous, for the ponies had become
worn out before reaching the foot of the Beardmore Glacier, and
from that point the sledges had been dragged entirely by the men
themselves. All had done

eggs and kills its chicks,
it has no natural enemies.
It marches boldly up to
human beings, or even dogs,
uttering queer squawks of
welcome ; and when these
are unanswered it stops to
investigate the strangers
more closely, and even calls
other penguins into con-
sultation |

The Adelie penguin is a
wonderfully expert swim-
mer, and a crowd of the
birds about to take to the
water presents a very curi-
ous sight, First one and
then another leans over the
ice edge to gaze into the sea,

A

splendidly, however, and
there was every prospect
that the Pole would be
reached.

Scott’s four companions
were Dr. Wilson, his old
comrade of the * Dis-
covery "’ days, Lieutenant
Bowers, Captain Oates and
Petty-Officer Evans, a burly
seaman who also had been
with Scott on his previous
expedition. They had every

confidence in their ability
to reach the Pole, and the
only disquieting circum-
stance was that Amundsen,
the Norwegian explorer, was
also at work in the Antarctic.

e et e

and with loud squawks
draws back again. After
considerable hesitation one
of the birds finally falls into the water, or is pushed in, and immedi-
ately the rest follow. It is probable that fear of lurking sea
leopards and other enemies is the cause of the reluctance of each
penguin to be the first to enter the water.

The penguins live on the snow and ice near the water, from
which they obtain their food ; and in their cheerless homes they
build crude nests of small stones. The number of stones available
is limited, and the scarcity compels practically every penguin to
become an expert thief. Most of the stones in a rookery apparently
change ownership more than once during the nesting season.
The birds display great cunning in this occupation, stealing up

Camp on the Beardmore Glacier phot

o%raphcd by
are reproduced by permission from *‘ The Great

Ca
Wthc South ** by Herbert G. Ponting, F.R.G.S.
(Duckworth & Co., London. 7/6).

They had a fear that they
would find themselves fore-
stalled, but Scott refused
to make a race of his Polar journey. His plans had been made long
before Amundsen had decided to attempt to reach the South Pole.
The Norwegian’s change of plan had not been announced until
Scott's expedition had actually sailed, and during his preparations
everybody had been led to believe that he was intent on an ex-
pedition to the Arctic.

Over the blizzard-swept plains Scott and his comrades advanced
steadily day by day, and at length it became evident that a few
days march would bring them to the Pole itself. Then they
came across sledge tracks, and realised at once that their hope of
being the first to reach the Pole had (Continued on page 448)

tain Scott. This and the above illustration
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L;\ST month we outlined the general principles on
which the talking film is based, and desecribed the
two chief methods employed to record sound
photographically in the form of a narrow continuous
track 1/101in. in width at the side of the film, the re-
mainder of the film being occupied by the picture. The
first is the ** variable width ”” method, in which the sound
track is of constant density, but varying width, the
width corresponding to the intensity of the sound at
any moment. The second is known as the * variable
density’’

XXIIL.—TALKING

PICTURES—(2)

In the picture projector itself the film is not run con-
tinuously through, but each individual picture is flashed
on to the screen, and remains stationary for approxi-
mately 1/24 sec. The eye merges this rapid inter-
mittent sequence of pictures into a continuous and
smooth motion, the intervals between the pictures
being absolutely imperceptible. It will be realised that
the sound record on the other hand must not move
intermittently, but must move continuously and at a
constant speed. This difficulty is overcome by printing

the sound

method, and in
this the track is
of constant
width, but of
varying  den-
sity. In this
article we shall
deal with the
latter method
as  developed
and perfected
by the Western
Electric Com-
pany. In this
process the re-
cord appears as
a series of hori-
zontal lines. A
marked differ-
ence between

record ahead of
the picture.
Thus the sound
that has to be
reproduced for
a given in-
dividual  pic-
ture must be
picked up from
the film ahead
of that picture,
and where the
film is running
smoothly.
Synchronisa-
tion of sound
and picture is
therefore  al-
ways obtained.

Many  pro-

the dC]lSity of A Talking Picture Studio, or Sound Stage, showing the specially padded walls for absorbing sound. High up on the right is . o sses and

i seen the bay window of the Monitor Room.
the lines and

the clearness of the spaces between them indicates a loud
sound. If the lines appear so faint that they can scarcely
be seen by the naked eye, a very soft sound is indicated.
The spacing of the lines controls the pitch of the sound,
the closer the spacing the higher being the pitch.

In order to maintain the correct pitch of the music a
gramophone record has to be run at some definite and
constant speed. Similarly, a photographic record of
sound has to be run during reproduction at precisely
the same speed as that at which it was recorded. Varia-
tions, or sudden changes of speed of the film during either
recording or reproduction must be carefully avoided,
or there will be changes in the pitch of the sound that
will completely destroy the quality of the speech or music.

A film that is being shown on a screen is made up of
a large number of individual pictures, each having been
taken in sequence at the rate of 24 pictures per second.

e illustrations to this article are reproduced by courtesy of the Western
Electric Company Ltd.

many pieces of
complicated apparatus go to the making of a talking film,
and the best method of learning how it is done will be to
make a tour of a studio.

The accompanying photograph shows one of the
studios, or sound stages as they are now called. Every-
thing is quiet, and one's voice sounds as if one was
speaking in the open air. The walls are all heavily
padded, with the object of absorbing all the sound, and
producing the effect of open air conditions. It is thus
possible to take open air scenes inside the studio, where
there is the enormous advantage of having both the
lighting and the weather under complete control at all
times. The heavy padding of the sound stage renders
the ventilation very poor, and the unfavourable atmos-
pheric condition is greatly worsened when picture-making
operations are in progress. Then the high intensity
illumination necessary to light up the scene, or “ set”
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as it is called, causes the temperature to rise rapidly. Against
the wall of the studio will be seen a number of the big lamps,
which are used to illuminate the scenery while a picture is being
taken.

Hanging from the end of a boom is the first link in the chain of
apparatus used for sound recording. This is the microphone,
the instrument that picks up the sound in the studio and faithfully
translates it into electrical energy. This little instrument is the
result of many years of development. It works in a very similar
manner to the microphone transmitter into which we speak when
we are using an ordin-
ary telephone. The
average energy of the
speech of a human
being, if measured
electrically, is only of
the order of ten
millionths of a watt ;
it is interesting to
compare this with the
energy of an ordinary
60-watt lamp. The
microphone is capable
of picking up this
minute sound energy
and converting it
without distortion
into  corresponding
electrical energy.

In a small cylinder
above the microphone
itself is a valve ampli-
fier. This little instru-
ment works on the
same principle as the
low-frequency ampli-
fier portion of a broad-
cast receiver, and con-

thus form a variable optical slit, and alternately diminish and
increase the amount of light passing through them amd falling on
the film. The exposure on the film is thus in the form of a series
of lines running across the sound track.

The film is moved past the image of the light valve strips by a
large sprocket some 5 in. in diameter. In spite of the fact that the
motor driving the mechanism of this recorder is held to its correct
speed within plus or minus one-tenth of one degree, it still might
be possible for small instantaneous speed variations to occur.
Such variations might be due to microscopic irregularities in the
cutting of the gear
teeth in the mechan-
ism. A heavy flywheel
is therefore mounted
on the sprocket shaft
and driven through a
series of springs. This
method of driving
effectively damps out
any momentary
changes of speed, and
gives a continuous
and smooth rotation
of the sprocket.

The making of a
film is a very costly
process, and it is
essential in every
stage of production
to take precautions
against faults de-
veloping in the sys-
tem. A very Iin-
genious device is em-
ployed for actually
listening to the sound
as it is being re-
corded on the film.

tains two valves. The Rehearsing a scene for a talking picture, In the centre is the sound-proof booth in which are the camera and Inside the large

K . cameraman ; and on the right are microphones suspended from booms. On the left are the director members
output  from this of llﬁs staff, and a few players not taking part in this particular set. i

amplifier is  still
extremely small, and it is led out of the studio into the main
amplifiers, to see which we must visit the amplifier room.

The amplifiers in this room look very different from those that
are used in wireless sets. They are mounted in imposing rows of
racks, and each one of them is capable of increasing the electrical
energy obtained from the microphone by a hundred millionfold.

We now come to the room where the final link in the recording
apparatus is situated. This is one of the film recorders, and it is an
instrument that translates

sprocket that drags
the film past the
image of the light valve a photo-electric cell is held stationary.
This cell is a little instrument that is capable of transforming light
energy into electrical energy. Some of the alternately diminishing
and increasing amount of light falling on to the film actually passes
through the film, and this light is collected into the stationary
photo-electric cell that transforms the light variations into electrical
energy variations. These variations of electrical energy are very
minute, and are immediately led into a valve amplifier, where the

energy is raised to such a

the electrical energy fed
from the output of the main
amplifiers into correspond-
ing variations of light in-
tensity. These variations of
intensity are used for expos-
ing a photographic negative
film. The roll of unexposed
film, which is probably
2,000 ft. in length, is kept
in a light-proof spool box at
the top of the machine. It
is fed from the machine at
a constant speed of 90 ft.
per minute, being driven by
an electric motor mounted
on a pedestal at the right.

At the left-hand end of
the machine is a small but
very brilliant electric lamp,
which is used to illuminate
the light valve. This valve
is the device that changes
into light wvariations the
varying electrical energy
obtained from the amplifiers.
It consists of a simple

_G_F value that the sound can be
’ listened to on a pair of
headphones. Thus the man
who is controlling the re-
cording  apparatus can
actunally listen to the sound
as it is being recorded on
the film, and so a con-
tinuous check on the quali-
ty can be maintained.
We will now go into the
studio where preparations
are being made to take a
picture. We see that the
camera and the camera-
man are housed in a small
sound-proof booth.  This
avoids the possibility of
the microphone picking up
any noise from the camera.
The task of making a film
studio soundproof is a very
difficult one, and often, in
spite of the heavy padding
of doors, walls, ceiling and
camera booth, some un-
expected sound, either from
an outside source or within

magnet system, with two
duralumin strips stretched
between the pole pieces of the magnet. These strips are six
thousandths of an inch in width, and three thousandths of an inch
in thickness, and are stretched in such a manner as to leave between
them a narrow slit one thousandth of an inch in width.

The effect of passing through these two strips the electric speech
currents from the output of the main amplifiers, is to open and
close the strips in sympathy with the applied voltage. The strips

The sound recording machine, opened to show the interior mechanism.
disastrous results. In a British talking picture studio recently a
“set’ in course of being ‘‘ shot,” or Tecorded and filmed, was
completely spoiled by an aeroplane passing over the studio. A
cough or a sneeze at the wrong time by some unfortunate member
of the cast or studio staff has proved a costly affair, while in
certain American film studios men are employed solely in keeping

the studio, may intrude with

flies away from the * sets.”” In spite of the efforts of these defenders
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the buzzing of flies is estimated to cost a studio sometimes more
than £1,000 a day in wasted film and time. Even silken dresses
are an evil on account of the peculiar rustling effect they produce.

In the days of "' silent " films, the producer instructed the actors
and cameramen by means of a megaphone, from a position outside
the range of the cameras, but this is not now possible, and a
“set " has to be rehearsed again and again until the producer is
satisfied that everything is perfect. He then gives the necessary
brief instructions to the cameramen and others by means of
different coloured signal lights, and the scene is then. ‘‘ shot.”

The sound and the
picture are photo-
graphed on two
separate negative
films These two
filins are finally print-
ed on to a single
positive film. As the
picture and the sound
are photographed
separately, it is essen-
tial that the camera
and the sound re-
corder machine should
run at exactly the
same speed. The
cameraman no longer
has to turn a handle,
but his camera is
driven by a small
electric motor similar
in construction to the
motor that drives the
recorder. Both these
motors are fed from
a single electric gener-
ator, the speed of
which is wvery care-
fully controlled.

The control of the
recording system is
carried out from the
monitor room, a large
chamber adjacent to
the studio, with a bay
window overlooking
it. This room is de-
signed so that its acoustics or sound properties are as nearly as
possible those of the average talking picture theatre, and it is
carefully insulated, so that it is impossible for any sound to pene-
trate from the studio. The occupant of this room is termed the
" monitor man,” and when work is in progress in the studio below
he sits at a desk and manipulates numerous controls in front of him.
He can not only control the output of a particular microphone, but
can combine the outputs of as many as nine of these instruments
and at the same time

and so into the take-up spool box at the bottom of the machine. The
illumination for the picture is obtained from a 1,000-watt incan-
descent lamp. Complex mechanism inside the picture projector
moves the film intermittently, showing each individual picture
stationary on the screen for approximately 1/24 sec. By the time
the film is passing through the mechanism of the sound projector it
is running smoothly and at a constant speed. Here again, in order
to avoid minute momentary variations of speed, a flywheel is
mounted on the shaft of the sprocket in the sound mechanism,
and is driven through rubber pads.

This mechanism
runs very smoothly,
and a motor of only
1/10 h.p. is necessary
to drive it. This
motor is of the ' uni-
versal ! type, capable
of working from any
direct current or
alternating  current
voltage normally ex-
perienced. It is just
as essential in repro-
ducing as in recording
to maintain a con-
stant speed, and for
this purpose the motor
is fitted with a small
but wvery efficient
governor,

Inside the sound
projector is a small
but wvery brilliant
electric lamp, and a
simple optical sys-
tem, which this time
contains a fixed opti-
calslitonly 1/1,000 in.
across. The first lens
of the optical system
forms an image of the
lamp filament on the
slit, and the second
lens forms an image
of this slit on the film

Looking down on the Sound Stage from the Monitor Room during the rehearsing of a set, The operator, or monitor itself. The film is
man, is controlling the volume of sound passing from the stage to the sound recording room.

therefore illuminated
on the sound track by an extremely bright line of light, 1,/1,000 in. in
width and 80/1,000in. in length. As the film passes by it is
traversed by this bright line of light; and the amount of light
passing through the film depends entirely on the density of the lines
of the sound record, and therefore on the original exposure of the
film.

If all the processes have been carried out correctly the amount of
light that passes through the film is exactly the same amount that
fell upon the negative

ln

reproduces every

the right-hand side of
the sound projector.

cor‘:trol the vplume c:f e J;COLEC MONITOR ACOUSTIC” in the ﬁln] r\ecorder.
each one until the re- ROGM TREATMENT PLATFORM,, || TREATMENT SOUND STAGE We are therefore re-
quired acoustic 0 | S At eaeasiy peating our original
balance is obtained. == -i E:rocess. and have
Without this adjust- MONITOR i reached the stage at
ment the recorded .~ ROOM Yo - T which we have turned
sounds would not Fim DiSu‘[ ] e i ] our film record into
have the correct YF' 1| L1 CAMERA sl I ey Aot light ~  variations.
relative proportions. BOOTH {7~ BOOM These light variations
‘,\] e | d ake BAT TERY AMPLIFIER N — - 5 u d 1 fall on
e e ROOM ROOM MOTOR I o : Are ZVOWEE, 1]
is placed at the back - GENERATOR CAMERA{ ~ MCROPHONE a photo-electric cell
of the room, and this :i that is contained in

sound that the micro- ]ﬁaﬁ 1 s

phone picks up. Itis [ MAIN S
possible, therefore, to AMPLIFIER BAYS SUPPL!
hear the sound that is
being recorded, and a
second continuous
check on the quality of the recording is thus obtained. TIn this
manner any defective sound recording is detected immediately.

Next we will pass into an operating box and see the projector
that will reproduce both the sound and the scene that have just
been recorded. This projector is of the type used in school lecture
halls, and is somewhat simpler than those that are used in a
theatre for entertainment purposes. Its principle, however,
is exactly the same.

The film is contained in a circular spool box at the top of the
machine. It is threaded first through the picture projector and
then through the sound projector situated immediately underneath;

" -
MOTOR CONTROL BOX

Diagram showing the layout of a typical Western Electric sound-film recording studio. This shows clearly how
the sound and the picture are recorded simultancously and how the sound volume is controlled.

This device changes
the light wvariations
back again into elec-
tric current variations.

The minute electric
speech currents that are obtained from the photo-electric cell are
exceedingly small, and it is necessary to feed them into an
amplifier contained in a compartment at the bottom of the pro-
jector, and from there into the main amplifier of the system. This
amplifier is capable of multiplying the energy received from the
projector one hundred million times, and is so designed that all
speech currents are magnified equally.

At the end of the hall is the final link in the chain, namely, the
loudspeaker and the picture screen. In order to secure the illusion
that the voice is coming from the figure on the screen, it is desirable
that the loudspeaker should be placed actually behind the screen.
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THE famous train ferry service of the Southern
Pacific Railroad across the Carquinez Straits in

the upper reaches of San Francisco Bay has been
superseded by the opening of the Martinez-Benicia
Bridge across Suisun Bay. Since 1879 the * Solano "

0

and the * Confra Costa,” the largest ferry boats in the
world, have carried freight and passengers, and have
served the splen-

{ FRANCISCO BAY |

will enable 95 per cent. of the ships now using Suisun
Bay to pass beneath the bridge. The 1,580-ton vertical
lift span erected over the deep water channel is a marvel
of engineering skill, and can be opened to a clearance
of 135 ft. in 90 seconds, It is operated by electricity,
and there is also a petrol engine for auxiliary or
emergency use.

The construc-

did Overland and
Shasta route ex-
presses. The new
bridge makes pos-
sible faster and
more convenient
handling of pas-
sengers and
freight, and its
opening marks the
completion of a
great 1929-30 con-
struction scheme,

The Martinez-
Benicia Bridge is
the longest and
heaviest two-track
bridge west of the
Mississippi. Its
total length is

end, and a 220-ft. viaduct at the north end. The entire
bridge, including six miles of track approaches, cost
$12,000,000 (£2,400,000). The work was carried out
in the record time of 18 months, and the first train
crossed the bridge on 15th October, 1930.

The steel superstructure includes 25,000,000 1b. of
silicon steel and 5,500,000 1b. of heat-treated eye-bars,
the remainder being carbon steel,

The main piers and 22 pedestal piers required
105,000 cu. yd. of concrete and 1,500 tons of reinforcing
steel. The largest pier is 207 ft. from bed-rock to
bridge seat, or the height of a 20-storey building, and it
has a base measuring 40 ft. by 60 ft. More concrete
was poured into any one of the ten main piers than was
used in constructing the largest skyscraper in San
Francisco.

A clearance of 70 ft. above water is provided, which

Erecting one of the viaducts of the Martinez-Benicia Bridge that carries the Southern Pacific Railroad across Suisun
Bay, America. For this and the other illustrations to this article we are indebted to the courtesy of the S.P.R.

5,603 ft., made up of seven 526-ft. through truss spans,
two deck spans of 264 ft. and 504 ft. respectively, one
328-ft. vertical lift span, a 560-ft. viaduct at the south

tion of the bridge

presented many
serious engineering
problems. The

difficulties  arose
from the depth
of the water, a
maximum  tidal
fluctuation of
about 10 {t., the
swiftness of the
current during
winter floods and
at rip tide, and
softness  of the
underlying  bay
deposits.

Finally a unique
method of con-
structing the piers
was decided upon. This method involved first the
driving of piles round the pier site, and the erection of an
octagonal-shaped platform on top of the piles. On this
platform were then erected eight steel towers containing
winches with cables over sheave wheels situated at the
top of the frames. By means of this apparatus a steel
shell that might be compared to a bottomless oil tank
81 ft. in diameter was erected and lowered through the
water into the mud. This shell penetrated to a depth
of from 15 ft. to 50 ft. depending on the compactness of
the mud. The shell was built up of circular sections
10 ft. in height, each section being bolted to the top of
the shell as it was gradually sunk into the water. When
the shell touched bottom it was filled with sand dredged
from the surrounding waters. The island of sand thus
formed inside the shell permitted the exact staking out
and fabrication of the steel cutting edge of the caisson
that was to be sunk to rock.

Portable steel forms were erected above the caisson
cutting edge, and reinforcing steel was placed in them.
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Concrete was then poured in in successive lifts of 10 {t. in
height. All this work was done above water, which
enabled the working crews to pour tested concrete of the
required quality and strength. It also allowed them to
centre and position the concrete mass exactly as it
settled toward the bed-rock. The caisson was so
designed that it contained six wells, by means of which
sand could be removed from the bottom of the caisson.
As the sand was

Another unique feature of construction was involved in
erecting the steel spans in the superstructure. It was
considered that timber piling could not be successfully
and economically used on account of the depth of the
water, the softness of the underlying mud, the strength
of the current and the height of the piers above water.
It was therefore decided to use one of the steel spans as
falsework for the erection of all the other steel spans. This
span finally took

removed by means
of excavators, the
caisson gradually
settled to the
underlying strata.

When the
caisson had been
landed at or near
bed-rock, and
after the greater
part of the
material immedi-
ately above bed-
rock had been re-
moved by Thy-
draulic jetting and
excavating, a
deep-water diver
was sent down to
explore the bot-
tom. While down
below he tele-
phoned to the
surface the con-
ditions existing inside and under the caisson, and gave
accurate information as to the penetration of the cutting
edge of the caisson into the foundation rock. On each
inspection he brought to the surface samples of the rock
encountered, and these provided very useful information.
This is believed to be the first instance of a deep-water
diver being employed in the construction of bridge piers
sunk to such great depth of water. The diver’s inspec-
tion enabled the
engineers to verify
the pier drill bor-
ings, and to deter-
mine definitely the

nature of the bed- D
rock  formation. :
In addition the %
engineers were %
able to assure s
themselves  that ':¢
the bridge piers §
were actually ;

resting on bed-
rock, that the full
bearing had been
secured, and that
an interlocked
connection had been established between the concrete
and steel cutting edge and the bed-rock.

The bridge is, of course, situated in a region of earth-
quakes, and all the piers are therefore designed to
withstand earthquake vibrations of twice the intensity
of the one that accompanied the San Francisco disaster
of 1906. The concrete used in the piers has a com-
pression strength of 2,500 1b. per sq. in., and a tensile
strength of 400 1b. at the end of 28 days after pouring.
The piers have 30 1b. of steel reinforcement per cu. ft.

its place as the
most  northerly
span in the bridge.
It was erected on
piling sunk in the
shallow waters at
the south end of
the bridge, and
when complete it
was floated by
two steel barges
to a position be-
tween the first two
deep-water piers
at the south end.
The span was rest-
ed on shoulders
provided in the
construction of
the concrete piers.
When in position
the top of the

The *‘ Solano,”” one of the two boats that maintained the Carquinez Straits ferry service, the largest in the world,
which has been superseded by the opening of the bridge.

View through the bridge. The locomotive in the foreground is the historic * C.P. Huntington,” the Southern
Pacific Company's earliest engine, which was given the honour of being first across the bridge.

falsework span was
below the level of
the permanent span to be constructed over it, and
gave temporary foundation on which to erect the per-
manent span. When the permanent span was com-
pleted the, falsework span was again floated on steel
barges into a new position between the succeeding piers.

The bridge is designed to carry along its full length a
load 50 per cent. heavier than the trains now being
operated ; it is indeed not exceeded in load-carrying
capacity by any
bridge in  the
country. Lighting
codes for land, sea

N

the bridge is top-
ped by a series of
red lights, and a
giant 24 in. signal
beacon of
2,000,000 candle-
power, which
flashes its signal light to aviators at intervals of 30 seconds.

The first railway line to San Francisco Bay was built
from Sacramento by way of Stockton and Niles Canyon
in 1869. The heavy gradients of the Altamont Pass
made this roundabout route unsatisfactory, and in 1879
there was completed the more direct low-level route
through Port Costa and across Carquinez Straits to
Benicia and Suisun, where connection was made with the
line into Sacramento, which was built originally by the
old California Pacific Company. (Continued on page 401

4% and air are in-
:? " stalled on the
‘o4 b bridge. In addi-
$% b‘ tion to the usual
LA maritime lighting
g system and the
i railway  signals,
i
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WO years ago the waste swamp lands flanking the
Thames at Dagenham in Essex presented a wild
and desolate aspect.

a few cattle, and the monotony of the sky-line was only
relieved by farm buildings, and the unsavoury mass
of the great South Hornchurch rubbish dump, consisting
of the accumulated house refuse of London. Most
people would have regarded this depressing scene
as the very last place to provide a suitable site for the
erection of a huge factory. The Ford organisation
deliberately selected it, however, and the building
scheme was put into operation with such tremendous
energy that almost

The marshes supported only .

T,
=

-l!_.,

each, designed to burn refuse, blast furnace gas, coke
oven gas, or pulverised fuel. In addition, two low-
pressure boilers, working at 2001b. per sq. in., will
be utilised for process work generally.

At the eastern end of the power house a refuse pre-
paration house is being constructed, capable of treating
1,000 tons of refuse per day, separating the material
according to size and quality, including the removal of
iron, steel and tin. Two 30,000 kilowatt generating sets
will be employed, running at a speed of 3,000 revolutions
per minute ; while the engine room will include a house
service set and two blowers for the blast furnace. The

south elevation of the

incredible  progress -
has been made dur- J..

ing the past eighteen 7 i |
months. Thousands |
of British workmen
have been working
night and day, with
the assistance of the
most up-to-date
building machinery,
striving to complete
the great factory in .
record time. It is " 2
anticipated that the
Dagenham  Works
will be in production

in less than a year,
and when working to
its output capacity
of 200,000 motor

power house will in-
corporate a switch-
gear house and offices
for the power house
executives.

The blast furnace,
which is the largest
in the country and
the only one in the
South of England,
will have a produc-
tion capacity of 500
= tons of pig iron per
o] day. To feed this
voracious furnace
nearly 10,000 tons of
coal ore and lime-
stone will be trans-
ported to the works
every week. The ore

vehicles per year, will
provide regular em-
ployment for 20,000
British workmen. It will constitute the largest motor
factory in Europe, and will place Great Britain in a class,
as a producer of cars, comparable only with America.

From an engineering point of view the new works will
present many novel features. It will possess a power
house of unique design, operating at a pressure of
1,200 Ib. per sq. in., a pressure hitherto unknown in this
country. In the power house will be three high-pressure
boilers and accommodation for a fourth, with an
evaporation capacity of 200,000 lb. of steam per hour

A view of the new Ford factory, showing the south facade facing the river,

seen by ships sailing up the Thames to the Port of London.
we are indebted to the courtesy of the Ford Motor Co

|

yard from which the
furnace will be sup-
plied, entirely by
electrical means, will hold 34,000 tons of coal, 122,000
tons of ore, and 11,500 tons of limestone,

The coke oven block, consisting of a battery of 45
ovens, has been designed to carbonise 800 tons of coal
every 24 hours, and has adjacent to it a coke handling
plant for the purpose of grading the various sizes of
coke produced. This latter plant must be considered
one of the finest in the world, incorporating automatic
operation practically throughout. In a by-products
plant close by, the liquid residues produced in the coke

This is the side that will be
For the pholograpl'as. illustrating this article
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ovens will be treated. Many substances will be extracted,
but the chief derivative will be benzol, ultimately
intended as fuel by which cars will be driven from
the factory.

Amazing strides have been made in the general
constructional work. Already the enormous manu-
facturing, foundry

It is obvious that for such a gigantic undertaking
exceptional transport facilities must be available; and
thoroughly adequate provision has been made by the Ford
engineers. There will be nearly three miles of roads, and
about 10 miles of railway sidings. Two massive bridges
have been constructed to carry road and rail into
the heart of the

and assembly
shops have been
erected, and a
striking illustra-
tion of their im-
mensity lies in the
fact thatthe small-
est is as big as the
Horse Guards
Parade ! The fac-
tory actually oc-
cupies an'area of
1,000,000 sq. ft.,
and the whole of
this areaiscovered
byathick concrete
slab reinforced
with steel mesh.

factory. One
bridge, 360 ft. by
60 ft., spans the
stretch of water
known as Dagen-
ham Breach ; and
the other crosses
the main London-
Tilbury line.

Out in the
River Thames
huge steel cylin-
ders arebeing sunk
into the mud and
then filled, under
pressure, with
concrete to form
the piers for the

1) a . - ; . j i o
In all, 92,000 tons e spacious halls approaching completion. In the asl;siembly bullding -1l is ready for the introduction of the ] €tty. The gigantic

of concrete were L

necessary for this work, and the total length of steel in
the reinforcing mesh is about 2,224 miles. The concrete
floors of the assembly and manufacturing shops are
covered with wood blocks, some 8,000,000 of which
have been required. Great steel skeletons indicate the
progress that is being made with other buildings, and it
is an interesting feature to note that nearly 15,000 tons
of British steel were order-

pitl task of construct-

ing this jetty which, when completed, will be 1,800 ft. in
length and 51 ft. in width, will entail an expenditure of a
third of a million pounds. In order to enable passengers
to be handled at any time of the day, and at any state of
the tide, a floating pontoon is being built at the western
end.

The part of the jetty immediately adjacent to the
pontoon is intended for

ed for this work.

In the main shops,
which are now practically
completed, it is apparent
that every attention has
been given to the health
and comfort of the workers.
Splendid natural lighting
is obtained in every corner
of every shop by the use
of 600,000 sq. ft., or
nearly 14 acres, of roofing
glass; while those parts
of the roof that are not
glazed are of a specially-
protected metal, coated
on the inside with alu-
minium. This tremendous
expanse of glass will call
for the permanent employ-
ment of a gang of window
cleaners, for whom six
miles of roof gangways
have been provided, with
combined water pipe and
handrail.

In order to ensure per-
fect ventilation, warm air will be injected during the
winter and cool air in the summer. Nearly 250 ven-
tilators, ranging from 3ft. to 4 ft. in diameter, will
extract the impure air; and six miles of glass roof,
3ft. 9in. in width, can be controlled by a series of
electric switches, one switch operating eight tons of
windows.

A labyrinth of steelwork dominated by the giant blast furnaces. This shows a year's the South
progress in the building of Europe's greatest_motor car factory.

the outward shipment of
goods, and is designed to
accommodate two 6,000-
ton ships with an average
draught of 20ft. The
central portion of about
600 ft. will receive vessels
bringing coal ore and
limestone for the blast
furnace, and has been
dredged to a depth of
30 ft. to accommodate
ships of 12,000 tons. The
steel superstructure ex-
tending to the Thames
bank from this portion
of the jetty is estimated
to weigh about 12,000
tons, and will carry two
British-built unloaders
with the enormous output
of 300 tons per hour each.

To the eastern part of
the jetty will be delivered
on barges the refuse from
Hornchurch
rubbish dump. This ac-
cumulated garbage, a malodorous landmark for many
years, will be consumed in the power house at the rate of
1,000 tons per day, thus combining the dual ends of
economy and public service.

The wharf throughout will be provided with the most
modern equipment, including electric traction, electric
cranes and electric conveyors,

i

ST YR A
T

T M

(Continued on page 306



Diesel-electric Tugs for Boston Harbour

Two electrically-operated tug boats are
now in service in Boston Harbour, one of
these, called the " Luna,” being shown in
the illustration on this page. The two
are the first tugs with Diesel-electric drive
ever constructed. Each is 90 ft. in length,
and is driven by a single screw connected
directly to a 515 h.p. double motor operat-
ing at 125 rp.m. On each vessel two
213 k.w., 300 r.p.m. motor generators
supply the necessary current, and these
are driven by Win-
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Lightships with Diesel-Electric Drive

Although lightships are almost per-
manently anchored in position, they must
be fitted with some type of drive in order
to enable them to move back to their
positions when blown away in storms,
and to return to port for periodical over-
hauls. Until recently steam engines have
been installed in these vessels, and it has
been necessary to maintain a small fire
so that steam may be raised quickly in
emergency. Three lightships that are now

A Floating Power Station

A floating Diesel-electric power station
has been constructed for the use of an
Electric Supply Company at Banjermasin,
on the south coast of Borneo, in the Dutch
East Indies. A small power station
already exists on the site, but it was
thought inadvisable to extend it when a
greater output was required, for it stands
on marshy ground. Instead it was decided
that a new power station should be built on
a pontoon moored close by. This was
expected to be

ton engines, which -
are of the Diesel
type. Variable
voltage control is
fitted. This may
be operated from
four stations, one
being situated on
each side of the
pilot house, a third
in the engine room
and a fourth on
the after deck.
Power for auxili-
ary services is
furnished by two
25 k.w., 300 r.p.m.
generators
coupled to the
same shaft as
the main genera-
tors.

South Africa’s Largest Electric Furnace

An electric furnace now in use in the
Transvaal for the manufacture of calcium
carbide is believed to be the largest of its
kind in the southern hemisphere, and is
one of the largest in the world. Electric
energy equivalent to 7,200 h.p. is re-
quired to operate it and it is capable of
producing about 1,000 tons of carbide a
month,

Powerful New Dredger for Aberdeen

A powerful new self-propelling grab
hopper dredger was launched at Aberdeen
a short time ago for use by the Aberdeen
Harbour Commissioners. The vessel will
greatly increase the capacity of the
Harbour dredging plant, for it is capable
of dealing with 290 tons of material in
two hours. A powerful grab crane that has
a radius of action of 30} ft. is fitted. The
new dredger has an overall length
of 1211t, and the propulsion ma-
chinery consists of a set of triple expansion
engines.

The * Luna,’’ the first tug to be fitted with Diesei-electric pr
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of the International General Electric Co. Ltd.

being constructed for the United States
Government will employ Diesel-electric
drive, however, and they are expected to
be more economical than steam lightships,
for fuel will only be burned when power is
actually required. A further advantage
of the new lightships is that in storms
their propellers may be operated at low
speed in order to relieve the strain on
the anchor chains.

The new lightships are the first to be
equipped with Diesel-electric drive. Each
vessel will be constructed of steel and
will have a displacement of approximately
630 tons. Four generating sets will be
installed on each boat, these consisting of
Winton Diesel engines connected directly
to General Electric generators. The pro-
peller on each boat will be driven by a
350 h.p., 300 r.p.m. double motor, power
for which will be supplied from the four
generators connected in series. Sufficient
power for lighting and other auxiliary
purposes will be generated by one of the
engines and this will be kept in constant
operation.

elling machinery., This illustration is reproduced by courtesy

more serviceable
than a land sta-
tion built at a
distance, and a
further advantage
is that a floating
station may be
moved to more

suitable quarters
in times of emer-
gency.

The pontoon on
which the station
has been erected
is 82 ft. in length,
26 ft. in breadth
and has a draft of
5 ft. A Sulzer six-
cvlinder,four-cycle
Diesel engine that
is practically free
from vibration
has been installed. In this engine {uel
is directly injected and the output is 600
b.h.p. at 250 r.p.m.

The energy generated is carried to the
old power station by means of cables sup-
ported on floats, and only the mechanic
in charge of the machinery need be in
attendance on the pontoon.

The World’s Speed Boat Record

A new world’s speed boat record of
more than 102 m.p.h. was established
by Commodore Gar Wood, the famous
American racing motorist. The rtecord
was set up in “ Miss America I1X " and
exceeds by over 3 m.p.h. the record made on
Lake Windermere by the late Sir Henry
Segrave. ' Miss America IX'" is fitted
with two 1,100 h.p. supercharged engines.
Gar Wood broke the existing record three
times in one day, his average speed on
the final occasion being 102.155 m.p.h.
This record was broken a few days
later by Kaye Don, the British motorist,
who achieved an average speed of 103.49
m.p.h. in “Miss England 11."”
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Unusual Pump Motors for Ford Works

The lower illustration on this page
shows one of four vertical synchronised
motors that have recently been installed
at the Rouge River plant of the Ford
Motor Company by the Westinghouse
Electric Company. They will be used
for driving pumps that operate on large
quantities of water at a low head.

The motors are un-
usual in character, for

Motor Lorry with Eight-Wheel Drive

An eight-wheeled motor lorry designed
for service on ground that is too rough for a
six-wheeled vehicle has been produced by
Guy Motors Ltd. It has two axles in
front as well as in the rear. Oscillatory
axles are employed and the drive is taken
by all the wheels. Both sets of front

wheels take part in the steering action.

Testing Pit for Waterwheel Generators

A pit for testing large pieces of machinery
moving at high speed has been completed
by the General Electric Company in
America. This pit is the largest of its
kind ever constructed, and it is claimed
that with it tests may be made that cannot
be duplicated anywhere else in the world.
It has been built for the purpose of testing
the rotors of waterwheel
generators, which for the

thev are designed for
three-speed  operation.
At first they will be
used with only two
speeds and a third will
be added later. They .
develop 700 h.p. at
277 r.p.m. and 350 h.p.
at 138 r.p.m. The man-
ner in which the motors
and pumps are started is
particularly interesting.
The operation is auto-
madtic, the motor control
being interlocked with
that of the pump valve
motor, and the desired
operating speed is ob-
tained by a selector push
button control. Motors
are started on full line

purpose are run at twice
their normal speed, and
it is capable of dealing
with rotors of all sizes,
including giants 40 ft,
in diameter and weigh-
ing 500 tons.

The testing pit itself
is a circular chamber
30 ft. in depth. It is
surrounded by two con-
centric walls of heavily
reinforced concrete be-
tween which there is
a cushion of soft sand,
and has a concrete and
steel plate cover 8 ft.
in thickness. This pro-
tection is necessary, for
the speed of the rim of
a 40 {t. rotor under test

voltage, the various steps
in the operation being
accomplished  through
different time relays.
They begin on the low speed winding,
regardless of the operating speed desired,
and the transfer to the correct winding
connections is made automatically at the
proper time.

Another interesting feature of the
motors is that they are designed to continue
working on a voltage 25 per cent below
normal. This allows them to continue
in operation when other motors are
being started, and also under emer-
gency conditions,

Giant American Suspension Bridge

A bridge that will have the longest
suspended span in the world is to be
constructed across the Golden Gate,
the waterway that separates the
narrow peninsula on which San
Francisco stands from the mainland
to the north. The central span of
this bridge will be 4,200 ft. in length.
Thus it will be 700 ft. longer than
the span of the suspension bridge now
in course of erection across the
Hudson River at New York, and
will exceed by no less than 3,350 ft.
that of the * Ambassador' Bridge
at Detroit.

The supporting piers at the ends of
the Golden Gate Bridge will be
carried on congrete foundations em-
bedded 20 ft. in solid rock at a depth
of 65ft. below the surface of the
water. The piers themselves will be
740 ft. in height, and thus will be
almost as high as the Woolworth
Building. Beacons placed on the towers will
serve as lighthouses fcr sea-going vessels
and aircraft. There will also be observation
and lookout rooms in the towers, and
access to these will be gained by means of
high-speed lifts.

The deck of the bridge will be at a height
sufficient to allow the " Majestic,” the tall-
est liner in the world, to pass beneath it. It
will carry a 60 ft. roadway that will be
capable of accommodating six lines of
traffic, and there will be two sidewalks.

7

One of the four 700 h.p. vertical

A number of wooden ‘“ drafts *’ made by John Rudyerd, to show how the stones in the foundations of the
second Eddystone Lighthouse, built in 1706-9, were to be put into position. For this illustration we are

indebted to the Royal Scottish Museum, Edinburgh,

Perhaps the most remarkable feature of
the lorry is that it is capable of crossing
trenches 6 ft. in width, and of practically
any depth, for when driven over such
trenches the front wheels do not fall into
them, but only sink to a short distance
depending on the flexibility of the road
springs.

In order to assist in loading the lorry
it is fitted with a winch, driven by the

- J [

engine, that is capable of exerting a pull
of seven tons. The gear-box of the lorry
provides four speeds, and each of these may
be used in conjunction with the winch in
order to give an ample range of power for
loading purposes.

Another interesting motor lorry produced
in America is of the six-wheeled type and is
claimed to be the most powerful yet con-
structed. It is fitted with two engines de-
veloping 275 b.h.p. at 2,800 r.p.m., and is
capable of carrying loads of 40 tons.

synchronised motors const}ucted for
Ford Motor Company by the Westinghouse Electric