m

CIERVA "AUTOGIRO" _ ';',‘ !
AN AEROPLANE THAT CANNOT STALL (sée page sa"
7/ J

4

- s L

™ o




THE MECCANO MAGAZINE

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 purposes in many Schools of Motoring. Full
particulars for building the complete Meccanoc Motor
Chassis Model are contained in a special leafle t
obtainable from any Meccano dealer, price 3d., ©
direct from Meccano Ltd., Old Swan, Li*-.!erp::;c]
price 4d., post iree.
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Prices of complete Meccano Outfits

from 2/- to 450/-

MECCANO LIMITED — OLD SWAN — LIVERPOOL
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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. FEach queen had a

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

Another aspect of the celebrations was @ - S

;rr o el !

the plaiting of the Maypole. The local
inhabitants gathered together on the
morning of May Day and, accompanied
by the priests, marched to SﬂH]E_ﬂE:lgh-
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 ot
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 vears the Maypole and its accompanving 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 1n
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 1s 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

Mav Day celebrations in the Middle Ages.

1itor

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 KRoyal

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
British Empire Trade Exhibition at
Buenos Aires will be regarded as one of
the outstanding features of 1931. T1has
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 Dbetween
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 ot
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 enmitv 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

Dancing round the
Maypole on the village green.

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 1s
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

a salute. In the long fight for freedom that
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il great majority of aeroplane accidents result from collision

with another machine or with some obstacle when an aeroplane

15 landing or taking off, or from * stalling "’ or losing flying
speed when the machine 1s near the ground, and consequently has
not suthcient 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
achieved. In addition
the correct use of the
controls 1s essential S
to maintain  this T
speed, for immediate-
ly the stalling point
s approached, the
controls of the aver-
age machine become
quite ineftective.
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
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windmills mounted on a wvertical axis and driven in opposite

directions by the force of the wind :; but this did not solve the
problem.
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

Shortly afterwards a second type was evolved, in which

the pilot 1n order to
alter the resultant
lift to right or to left.
The first attempts
with this machine
were encouraging, but
= after 1t had Dbeen
damaged and modified
and reconstructed
nine times in the
course of experiments
1t 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

control when this heavily braced to the
speed 15 lost. axis by steel wires.

Many machines This machine appear-
have been designed ed to be an 1improve-

and constructed 1n
the endeavour to
eliminate these difficulties, but the only one that has achieved
any real success 1s the " Autogiro,”’ invented by Senor de la Cierva,
a Spamsh aircraft designer. This is claimed to be the safest
aeroplane i1n 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
keep moving at a high
speed, and give such sup-
port to the machine that it
drops only at a rate that
imvolves no danger., The
actual speed at which the
machine falls i1s less than
the rate of descent of a
parachute. The method 1n
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 wvertically, 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
tvpe tested the revolving surface consisted of two four-bladed

Cotrlesy |

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

!
l

being given to de la Cierva by the Spanish Government.
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.
Co. Ltd. was formed 1n this country in that year, and now no less
than twenty-one types of ' Autogiros

ment on the others,
but after i1t had been

damaged and repaired four times it was found to be unstable and
was theretfore put aside in favour of a fourth machine.
embodied the principle of articulated blades, which eventually
proved to be the main solution of de la Cierva's problem,
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

This tyvpe
The

without anyv change 1n
their angle to the airstream.
[.ateral 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 1n 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-

[(Cterva Autogiro Co. Lid.
The latest model of the '* Autogiro,”’ the C.19 Mark I11.

drome, Madnd.

Several other machines were produced after this, assistance
One ot

The British Cierva Autogiro

have been constructed.
has a fuselage similar to that of

1The modern " Autogiro

anv normal light aeroplane, but mounted above it on three supports
rising over the front cockpit are four blades or rotors.
are of aerofoil section and have a chord of 18.6 1n. They are hinged

These rotors
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at their attachments to the supporting pylon head to give them full subjected to a great deal of strenuous service and has given complete
freedom 1n both the vertical and the horizontal plane, and they satisfaction even after innumerable hard landings at the end of
provide 8U per cent. of the total lift of the machine when it is vertical descents with heavy loads. It is therefore considered as
travelling at a high forward speed. When the machine is descend- having been proved that the stresses on the landing gear of an
ing vertically this proportion of lift is increased to 100 per cent. “ Autogiro "’ are less than those with ordinary aeroplanes of the

In early types of the machine the rotors were started to revolve same gross weight., ‘Lhese lower stresses make it possible to design
by winding a rope round the axis and then setting six or eight parts of the fuselage and the fixed wing lighter than c¢an be done
men to haul on the in a normal aeroplane,

rope. lLater the rotors
were started some-
what 1n 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 1n 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-
cether to deflect the
engine slipstream to run or landing speed
the rotors while the _ | S in still air.

machine in held sta- __ - i ' _. T e e The " Autogiro 1S
tionary by means of ' lown in a similar
wheel brakes. With  This photograph shows how the elevator and the tail plane are brought together to start the rotors by deflecling manner to an ordin-

with the result of a
valuable saving 1n
weight, ~

The ' Autogiro’
C.19 Mark 1II has a
span and length of
35 ft., and 1s 10 ft.
in height. The chord
of the stabilising
plane 15 21t. 91n,,
and 1t has an area of
42 sq. {t. The rotor
blades have a total
area of 91.25 sq. ft.
The machine has a
tare welght of
935 1b., and a loaded
welght of 1,400 1b. ;
1ts maximum speed 1S
100 m.p.h. and its
rate of chimb 750 ft.
per minute. It takes
off in 30 wvd., and
there 1s no landing

larger land machines PIC: Shpsicem, Of By Taem, ary aeroplane. In
amir with seaplanes a mechanical self-starter is provided. This order to take off the necessary revolutions of the rotor blades must
derives 1ts power direct from the engine crankshaft through a first be obtained, and the brakes then released. The machine
mechanically-operated clutch, and brings the rotors up to speed 1n immediately begins to run forward in the normal manner, but
less than 30 seconds. When the machine is in flight the clutch 1s takes off suddenly at a comparatively low horizontal speed, and
L-.mnp_lctﬂly disengaged and has no connection whatever with the maintains a fairly rapid chimb at a slower forward speed than the
rotation of the blades, thus eliminating all the torque reaction conventional t}.ff?:e of aeroplane. A notable feature when the
found 1n helicopters. A | machine 1s i1n flight 1s
simple L]r.ml‘{ing arrange- s that bumps are hardly
ment similar to the AN felt unless they are ex-
familiar wheel brake < ceedingly strong; so
stops the movements of | b _‘:?'3,1 that even in the worst

the rotors after the
© Autogiro ' has landed.
The " Autogiro’ has
also a small fixed wing
that 18 used mainly to
provide lateral stability
and control in addition
to 1mproving the aero-
dynamic efficiency of the
machine. This wing is
used also as a base for the
wide-track landing gear.
[t 1s interesting to note
that the fixed wing does
not stall even when the
machine 18 descending
vertically, as it i1s always
in the downwash from in turning.
the rotor. This fact has | In a normal landing,
been proved by attach- when the engine is
ing a series of threads to throttled down, the
each part of the wing. " Autogiro” ghdes at
When the machine was any speed desired until a

weather there i1s 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 15 very
sharp, in which case the
machine starts to turn
flat before banking, and
although the air speed
drops there 1s no lack of
lateral control. If the
mancuvre has been too
sudden, all that happens
1s the loss of a few feet

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."”

flown 1t was found that height of from 3({t. to
at all speeds from vertical descent to the maximum possible the | 10 ft. above the ground is reached, and then the ** stick ' is pulled
threads showed a change in the angle of airflow of only a few hard back. The nose rises and the machine stops at once, dropping
degrees, and never approached an angle that would indicate that very slowly to settle gently on the ground. If a forced descent from
the fixed wing was in a stalled position. engine failure or any other cause necessitates a landing in a small
In early models of the modern ** Autogiro '’ it was found that the | field surrounded by high trees or similar obstructions, the machine
high centre of gravity, combined with the low fin area formed by the can be made to *dmp slowly and wertically, but with perfect
tuselage and vertical surfaces, rendered the machine laterally stability and still completely under control. |
unstable at high speeds. This has been corrected in the present | With the  Autogiro "’ there is no need for the delicate handling
machine by setting the fixed wings at a substantial upward angle that 1s essential in a normal aeroplane. The machine actually
to the horizontal, and also by providing turned-up wing tips, looks #fter a pilot who, owing to inexperience, or lack of judgment,
aiving the effect of high fin area. has mistaken his height when flattening out ; and the pilot is free
The landing gear is of the wide-track divided axle type, and irom any anxiety due to thoughts of forced landings or accidents
long-travel Oleo shock absorbers are used. The gear has been due to E?.Tlgini? failure. This makes it (Continued on page 437)
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The Fokker “Safety’Plane” and the F.X11

Twenty Years’ Progress in Dutch Design
10000 00000000000000000000000000000000 0o ot eOoe

NE of the greatest romances of modern times 1s
the rapidity with which the safety and efficiency
of aircraft has increased. Aeroplanes that were

considered the very last word in safety and rehability
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. lhe

1911 machine carried one person, although a Ilater
an extra cockpit for a passenger ;

model was fitted with
whereas the
F.XII has
A CCOm-
modationfor

16 passen-
gers and a

L]

L

L]

|

.

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
gy b immediately

behind the

pilot's seat

to the rear
end of the

machine.

crew of two. The two
The occu- wings were
pants of the fitted to the
new ailr under-
liners are carrliage
carried 1m a struts and
luxuriously braced with
appointed “flying
saloon, but W ilires
the pilot of attached to
the “‘Safety the  skids,
'Plane " was and with
entirely -~ “landing
uncovered. The ¢ Safety 'Plane '’ constructed in 1911 by Anthony H. G. Fokker, the well-known aviation pioneer. We are indebted to the wires =~ at-
Hics Eﬂﬁl{pit courtesy of the N.V. Nederlandsche Vliegtuigenfabriek for the photographs illustrating this article. tached to a

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 tuselage
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

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 machine 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 {t.). 1t 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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1S a triple-engined high wing monoplane fitted with
three Pratt and Whitney “ Wasp "’ engines each de-
veloping 425 h.p. An interesting feature 1is 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
carried out
in order to
make the
machine
capable of
maintainin g
fhight with
any two en-
gines  run-
ning, as a
long journey
across the
Mediter-
ranean,
from Athens
to  Sollum
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 i1s 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
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
1s welded on to the
front of  the
fuselage, and this
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 1s 7 ft. 31in. in length, 5 ft. 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

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

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

oif for the pilot's luggage, and 10.6 cu. it. for wireless gear.

[mmediately behind the luggage hold 1s the pilots’
cockpit, with accommodation for two pilots. 1t 1s
completely enclosed, and 1s well equipped with all the
apparatus usually found 1in 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 i1s provided with a four-section window,

the two
outer SO (=
tions Ol

which may
be shpped
back 1n
front of the
two middle
ones, whnich
are - fixtures.
Sliding win-

dows are
also pro-
vided In
both s1de

walls, and
these may
be used as
emergency
exits. Behind the side window and the front spar ot 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 i1s 16 ft. in length, 6 ft. 7 in. in width, and
6 ft. 3 in. in height. The roof of the forward part slopes
down toward the cockpit in order to secure sufficient fall
for the petrol conduits 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

measuring 3 ft. 9 in. in length,

seated one on each
side 1mmediately
behind the par-
tition separating
the cockpit from
the cabin, thereby
leaving ample
room for passage
into and out of
the cockpit. DBe-
hind the {ront
seats there are
four rows ol
three, two seats 1n
each row being on
the right-hand
side of the cabin,
and the other
being on the left.
At the after part
of the cabin there are only two chairs, so as to provide a
Iree passage to the exit. The cabin windows are of satety

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 1s 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.,
(Contined on page 446)
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Wﬂﬂd’& -Du;atiﬁn 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.

Night Air Mail Services in Canada

A regular night air mail service has now
been inaugurated between Calgary, lLeth-
bridege, 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. 5Since
its introduction the time taken for letters
to travel between Calgary and Winmpeg

Unique Flying School at Hamble

A new aviation training establishment
was opened by Awr Service Traming
[Limited at Hamble, Southampton, on the
14th of last month. 7The object of the
school is to promote and develop aviation
generally, and to give trammmng in flying
and the allied ground subjects on similar
lines to those employved in the DBritish
Air borces.

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 btefore 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 lethbridge ol 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

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 flving 1s 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 nstru-
ments carried on the dashboard of modern
acroplanes, there 1s often no room to

short time ago when a service was opened install a reasonable efhcient compass
between "u.’ﬂnm[uﬁ and St. Paul's, Chicago within easy reach of the pilot. A new

distant reading compass has therefore
been introduced bv 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
l.lLLl{l{}[I 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 i1n order to correct
these the pilot merely applies corres-
ponding rudder until the pointer returns
to its normal position.

Air Service Over Erenner Pass

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 wall
be made with the air mail services of
Western Canada, im:luding the new night
service between Calgary and Winnipeg
to which we refer above. e IR L L

Flying Tour of the British Isles

=t
)

—— J | m "

[.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 " 1s led by Captain C. D.
Barnard, who is accompanied ‘m' a
number of well-known pilots and also

by Mr. John Tranum, the parachute
jumper. The " circus © employs an
“ Autogiro,” an Avro ' Avian,” two
three-seater Spartan mac hmf-a and
the famous IFokker monoplane " 1 he
Spider,”” in which Captain Barnard ;

and the Duchess of Bedford flew to f " [t is also reported that a world s altitude

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.

Bv the end of next month one Flight of
23 El*ighter} Squadron 1s to be eq wipped

Robert Kronfeld in his famous sailplane, the
‘““ Wien."” An article on Gliding am': Euarinq
will appear in an early issue of the “M.M

We reproduce the above phnt Eraph by n:nurtzs}'
of the Editor of ‘' The Aeroplane.’’

[ndia and South Africa. record for seaplanes has recently been set
In addition to giving actual displays up bv two Italian pilots, MM.

Antonini

of flying, members of the " circus and Trevisan, who attained a height of NO

will take passengers for short fhights, and 17,467 ft. in a Caproni 100, equipped with wﬂll Hawker ‘" Hart "’ two-seater fighters

numbers of school children are to be a DBrntish * Cirrus Hermes ' Mark 1l fitted with Rolls-Royce " Kestrel  en-

given flights free of charge. At each engine. . gines. This will be the first time for many
B . " " vears that two-seater fighting machines

town at which a demonstration 1s staged, |
the " circus"” will pay for one school-
boy to be trained to fly an aeroplane
at the nearest flying club. The tour
iIs not expected to be completed until |
next October, and it 1s thought that
considerable interest and enthusiasm 1n
aviation will be aroused by 1t

have been employed in the Roval Air
Force. No. 43 (Fighter) '":nqua{lmn also is to
be re-equipped, Hawker " Fury " single-
seater fighters having been decided upon
as the standard machine for this Squadron.

photograph of this machine was given
on page 873 of our November, 1930, 1ssue.

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,
[.ondon, This year machines may only
he {*Htﬁ'rfsﬂ bj.-' ]?!I‘i\.'ﬂtt? OWwWIilers.
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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 mgh-wing monoplane 1s now
being constructed for the Company by the
Sir W, G. Armstrong Whitworth Aircraft
Co. Ltd. The general appearance of the
new machine 1s shown 1n the lower illus-
tration on this page. It will be used on the
regular air lines of Imperial Airwavys, but
1S intended
particularly for
employment on
certain
African SeC-
tions of the

l.L.ondon -
Capetown Air

Service.
The fuselage
o f t h e

Armstrong
Whitworth
monoplane 18
made through-
out of a tframe-
work of steel
B8 ¢ €1.0-1-8
formed  from |
steel strips,
while the floor
and the cover-
mg of the
cabin are of §
three-ply wood.
The wing also
has a covering
of three-ply.
The  landing
gear 15 of the ordinary type, telescopic
oil-damped shock absorbers being fitted.
An unusual feature i1s that a tail wheel is
used instead of a skid. A machine so
htted 1s easter to handle, and i1s 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 i1s fitted with wheel
brakes, and as
the centre of
gravity of the
machine 1s very
low, a very
powerful brak-
Ing eflort may
be applied

without caus-
ing the tail
wheel to rnise
trom the
ground. On an
average aero-

drome on a
calm day the
monoplane
may be stopped

The "*Scipio,”’ the Short “* Kent '’ flying boat referred to in an article on this page.
of Short Bros. (Rochester & Bedford) Ltd., the designers and makers of the machine.
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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 1n order to reduce the noise in the
cabin as much as possible.

monoplane 1s

The fitted with four

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 hife and low

|

Our illustration is reproduced by courtesy

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 Impenal Airways Limited. The new

type i1s called the ' Kent,” and the first
of the class has now been delivered. It
1s called the ' Secipio,” and two other
machines that have been constructed are
to be named " Satyrus = and " Sylranus.”’

An interest-
ing feature of
the * Secidio”
1s that in addi-
tion to accom-
modation {for
|5 passengers
in a large and
luxurious
saloon, the
machine has a
large compart-
ment 1in which
there 1s room
for more than
1+ tons of
urgent  maal.
The crew in-
cludes a
steward, who 1s
in charge of a
well - Equip]m{i
re fresh -
ment  huffet,
and a wireless
operator. The
wireless
apparatus 1n-
stalled has a
range of 550 miles while the machine 1s
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 1n
future to be known as the " Kestrels
and the ' Buzzards " respectively. The
engines former-
ly described as
the IF.Al, the
[+.X1I, and the
IF.X1V, will
now be known
a s t h e
“ Kestrel " 1,
[l and III re-
spectively, the
R o m a n
numerals sig-
miying the
gear ratio with
which the en-
gine 1s fitted.
The letters A
and B will

L r;m 1:355d than continue to be
U vards. - - indi-
The pilots’ An artist's impression of one of the monoplanes now under construction for Imperial Airways Ltd. by the Sir W. G. Armstrong f],hf & : d_l.
Whitworth Aircraft Co. Ltd., to whom we are indebted for permission to reproduce it. Ay s - AR

cockpit 1s
fitted with dual control apparatus so that
two piots 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, 3 in.
There 1s accommodation for 17 passengers.
1lhe 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 1ts length i1s 71 ft. 6in. The
maximum all-up weight 1s 17,500 1b., and
the weight allowed for the pay load and the
crew 1s 4,000 Ib. It 1s 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
lugh 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 1n future be known as the ' Kestrel
IB."” Similarly the H. XIV M.S. will be
known as the “ Buzzard 111 M.S.”, the
final letters showing that the engine
1s fitted with a moderate supercharger.
* - * *
The Segrave Trophy for 1931 has been
awarded by the Roval Aero Club to Air
Commodore Kingsford-Smith.
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NE of the most interesting recent developments of photography | reprnduct%np for advertising purposes.

O is that of aerial photography, or the taking of pictures from In addition, large numbers of air pictures are taken solely

aeroplanes. This branch of photography originated in for their pictorial value. Prominent among the subjects dealt
the War as the result of the urgent necessity of making records with are castles and other places of historic interest, health resorts,
of the enemy’s lines "nd the country behind them. The earliest i colleges and schools ; and a library of more than 35,000 such air
photographs were tan.a with cameras of the ordinary type, and pictures is maintained in an up-to-date condition by retaking the
were not very successful, By degrees, however, there were de- photographs at intervals of two years or less. By means of
veloped cameras specially suited for this work, and capable of carefully planned tours, our aeroplane systematically covers the

producing results as perfect as
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 aenal photograph
is so different from that of one
taken on the ground that 1its
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 tramed to i \ /
. a B L

the work became so expert that 4!1 \ ’

they could see at a glance 1n an 5 f

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 Dbe
classified under two headings—
the oblique or bird's-eye view, and
the- vertical or plan wview. The
former i1s used promarily for
pictorial work, and the latter for
survey purposes.

Photographs taken from the - PN . e e T
air are now playing an important NI T T
part in the pictorial advertising
of the principal manufacturing and S orohe from an aeroplane.
industrial concerns throughout  of a land survey by means of verticas and overlapping pictures.
the L‘['].untr}r‘ and are b{_—'ging BN - illustrations to this article we are indebted to Aerofilms Litd.

tensively used for many other

=

The upper illustradon shows a :hﬂtniraphw taking oblique or *‘ bird's-eye view "’
The lower Elmtngraph illustrates the making

For the

British Isles in the course of twelve
months, and during this period
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 1s
particularly the case during a
photographic tour, for then our
attention 1s 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 Enghsh 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

practical purposes. The air picture 1s acknowledged to be the position frequently have to be taken into consideration in the
most eflective and convincing means of illustrating the layout course of the work. | *

and extent of business premises, factories, docks and estates. lhe | In the flying world the cockpit of an aeroplane 1s known col-
popularity of the air picture arises largely from the fact that loquially as ‘‘ the office,”” and this expression 1s to some extent
the aerial camera enables one to visualise the subject under review appropriate, especially during a photographic flying tour. In
m a leisurely manner without the necessity of studying plans addition to the necessary supply of plates and film, large numbers
and numerous ground-level photographs. Ewvery little detail of maps are carried ; for every place to be photographed must
is clearly seen at a glance, and the pictures, being up-to-date be clearly marked out on the 6in. to the mile Ordnance sheets,
and attractive in appearance, are particularly suitable for while the } in. to the mile series is used for cross-country flying.




Lhe 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 1s 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
LLane Aerodrome, and
London i1s 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 dirom  which
photographsaretaken
varies  considerably
according to the area
to be included in the
picture ; and it 1is
governed also by the
nature of the ground
over which the
machine 1is flying.
Considerable scope is
attorded 1n regard to
height by the use of
lenses of different
focal lengths,

I'he pictures to be
taken are many and
varied, including
housing estates and
new developments in
course of construc-
tion, country houses,
perhaps an archzao-

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
object to the wvery best
advantage., This i1s a
most 1mportant point,

for our results must
be more than mere
photographs. Iew {ac-

tories or works are archi-
tecturally beautiful, but
it 1s possible to secure
an eftective picture that
will emphasise the extent
of the property and make
it stand out prominently
from 1ts surroundings.
1he photograph must be
taken from just the right
viewpoint in order to
produce the perfection
of detail that is so essen-
tial 1n 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 I'inal,
the Derby and the Boat Race are filmed from an aeroplane 1in
order to give picture house patrons a bird’s eye view of the scene.
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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.

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

The aerial cinematograph camera is electrically operated, and
1s 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 1s kept in mind during all flights.

A look-out is kept also for strange markings on the ground,
as ifrom time to time interesting and valuable photographs of

archaological 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 Dbeing 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.

[f 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.

Alr survey, or the preparation of maps from vertical air photo-
graphs, 1s another branch of Aerofilms work, and one that requires
more experience. In this class of work the photographs are

taken with the axis

of the camera directed
immediately downward,
and the area to be sur-
veyed 1s covered by a
series of overlapping pic-
tures that afterwards
may be mounted to-
gether 1n mosaic form.
T'he KEagle Air Survey
camera 1s 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 1t 1s 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 1s 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

. . .'- r d -. : . L j. 1. I_IE EI !ﬂ .—II-...
| g o E B "'i.: - i - - I.|
- .’ i

3 g
LT ;_',_.i;:; ‘H;".- ?.!-' -



370

THE MECCANO MAGAZINE

Htrips 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
The machine

may be placed in any position relative to the map.
15 flown agamnst the
direction of the wind,
so that the ground ﬁpeed
1S reduced as far as
possible, thus lessening
the mnisk of movement
in the photographs that
might occur 1f 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 1ts course. 1t 1s some-
times necessary 1n the
case of lineal surveys,
and the camera is rotated
n i1ts mounting until
1t 15 square with the
course.

The altitude at which
photographs are taken

varies considerably. It
may be as low as 4,000 {t.
or as high as 10,000 ft.,
according to the amount
ot detail necessary, and
the scale of the fimished
map. Additional latitude
1s 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 fI'EEﬁll'l“ of the oil. With the mtroduction of the all-

enclesed 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. lThe 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
15 passing vertically over
the ground indicated by
the line on the map.

A frequent source of
trouble during flying
on air survey 1is the
formation of cloud at or
below the level at which
the machine 1s flying.
These small detached
clouds not only obstruct
the wview, but also cast
dark shadows on the
sround beneath. Once such clouds commence to form, they
invariably increase in number and size until it becomes necessary
to abandon the ﬂmht 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

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

The famous Twickenham football ground as seen from the air.
of an Army v. Navy Rugby match.

forms. lhe 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 1s 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. ix-
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 1n any case would
have taken many vears
to complete.

The aiwr survey has
many advantages over
the drawn map. The
topographical detail 1s
shown as 1t actually
exists, instead of being
indicated by conven-
much wvaluable detail regarding the wvegetation
and finally there 1s

tional signs ;
and nature of the ground is clearly seen ;
a very great saving 1n 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 1s not without its risks,
particularly in wild areas of tropical countries. The chief danger

arises, of course, from
forced landings. 1hese

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 1s one with
twin engines of such
power that, in the event
of either breaking down,
the other 1s capable of
taking the machine back
to its base ol operations.
A considerable working
range, say 300 miles, is
desirable 1n order to
enable a wide area to
be surveved irom one

base. The larger the
area to be dealt with,
the greater 1s ﬂ]E

economy in working that
can be secured: and
this factor has a very
important bearing on the
cost per square mile.

High speed 1s not
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 m 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.

This photograph was taken on the occasion
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EFFC}HTS to design aeroplanes that could rise from water and
alight on 1t 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, 1t 1s not surprising to find
that the pioneer efforts in this direction were chiefly made 1n 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
mcluded an amphibian built 1n 1912 and the ™ Bat Boat,” a
biplane constructed in 1913,

During  the
war period, a
long series of
machines were
produced
by Messrs.
Saunders, and
other  aircraft
constructors
who entered the
held.  Interest
in flying boats
grew  steadily,
but 1t was not
until the close
of the war that
aircratt of this
type received
the attention
they deserved. iy O vz £
In the last few L e GRS T e el
vears wonderful s ea e
advances have The Saro **Cloud '’ amphibian. The landing

that was produced originally as a military machine has been
modified 1n order to make it suitable for civil purposes. I‘or
instance, the design of the Short '* Calcutta,” a flying boat for
commercial use, 1s based on that of the Short " Singapore,” a
military machine that has been largely used byv the Royal Air Force.

At present three Squadrons in the Home Commands of the Rovyal
Alr Force employ flyving boats. These are numbered 201, 204, and
209 respectively. No. 201 (Flyving 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
"bve Pa 3ed B2
machines.

The . Super-
marmne " South-
ampton " - with
which the squad-
ron stationed at
Calshot 1s
equipped is a
five-seater
reconnaissance
flving boat fitted
with two
470 h.p. Napier
" Lion " e11-
gines. 1t is of
the biplane type
and  although
the earlier
models were
constructed

gear of this machine can be seen raised above the water below the wing. The throughout of

been made 1n illustration is published by courtesy of Saunders Roe Ltd., while we are indebted to the Supermarine Aviation Works Ltd. for wood, an all-

their design. On
a large proportion of passenger air lines in all parts of the world it 1s
necessary or advisable to fly over large expanses of water. Many
large machines are alreadv 1n use for this purpose, and there 1s 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 i1s 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 15 satisfactory to know that British designers and constructors
of flying boats have produced machines that are among the safest
and most efficient of their tyvpe in the world. These include great
liners for use on airwavs, 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 onlv. Theyv may roughly
be classed as military and civil, The dividing line between these
two classes i1s not always very distinet, for in certain cases a boat

permission to reproduce the photograph of the Supermarine ** Southampton Mark X '' at the top of the page.

metal 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 mayv be made.

It 1s interesting to know that a number of long distance flights in
tormation have been made by squadrons of the R.A L. 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
yvear 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 " 1s 75 {t., 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 1s 9,210 1b., and this is reduced
to §8,760 1b, when a metal hull 1s 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 1s 32 m.p.h., and it
has a range of action of 800 miles. 1t is capable of climbing to a
height of 5,000 ft. 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 1s called the ' Southampton Mark X."”
Full details of the machine are not at present availahle, but it
appﬂarb to be a little larger than the early " Southampton,” and it

is a three- ﬂngmf:d ’LEI‘D}ﬂEHt" having three Armbtmug Siddeley
“ Panthers "’ instead of the two Napier ** Lions "’ that distinguish
the earlier model. The engines of the new flving boat are arranged
in line in the gap between the wings, and they are mounted in such
a manner that thev may be t:hanged while the machine
1s afloat.

The hull of the “ Mark X " model is flankéd with stainless steel
up to the chine, or water line. There 15 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.

The " Iris 111 " re-

connaissance and
coastal patrol flying
boat used by the

Squadrons based at
Mount Batten 1s pro-
duced by the Black-
burn Aeroplane and
Motor Co. Ltd. It
also 1s of the biplane
type and is fitted with
three Rolls-Royce

“Condor 111 " water-
cooled engines. The
earliest model of the
machime was pro-
duced 1n 1926, The
“Iris Mark II1 " re-
tains the chief charac-
teristics of its pre-
decessors but includes
many interesting 1m-
praovements, Of these
the two most import-
ant are the use of a
structure that 1s con-
structed entirely of
metal, with the ex-
ception of fabric wing
covering, and the pro-
vision of enlarged fuel
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to have a maximum speed of more than 120 m.p.h. 1t 1s 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 1t 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

- bv 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-
hhability of modern British flying boats.

The " Singapore
Mark 1 "’ was the first
of the series, and 1s
a twin-engined all-
metal long distance
flying boat. It 1s of
the biplane type, the
wings being unequal
in span, and 1s 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 I" has a
range of 900 miles. It
takes ten seconds
only to rise from the
water and i1s capable
of climbing to a height
of 10,000 ft. n 13
minutes. When
empty 1t 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 1s in the
nose and the other

tanks. Owing to its two behind  the
large fuel capacity, Mooringthe Blackburn *‘ Sydney,"” the largest British military flying h«t:tau‘lfI This !Pteresﬂng illustration is tﬂpmdur.'td wings., The loaded
the machine is cap- by permission of the Editor of ** Flight, i weight of the machine

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 dutv with the fleet.
The ** Iris 111 " is larger than the Supermarine Sﬂmth"tmptﬂn
its span being 97 ft. and its overall length 67 ft. 4 in. It1s 25 {t. 6 in.
in height, and its normal tare weight is 19,301 Ib. The gross weight
of the machine 15 29,000 Ib. and 1t carries a military load of 2,800 1b,
The maximum speed of the " Iris 111 ' at sea level 1s 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). Its landing 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 flying boat
design has been very rapid in recent years, and now the " Ins 111~
has been surpassed in performance by the " Svdney ' a larger
flying boat that also 1s manufactured by the Blackburn Aeroplane
and Motor Co. Ltd. This 1s of the monoplane type and 1s 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 1n order to keep down the spray.
sides are nearly perpendicular, thus giving a roomier interior than
that of the ** Iris II1,"”” 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 1s provided behind the tail plane. An
unusual feature of the machine 1s that there are no ﬁnq at the rear.

The formation of the wings gives the Blackburn " Sydney 1
flight the appearance of a giant gull, for the centre plane haq a
dihedral angle and the outer planes taper to the tips. Details of its
performance may not vet be published, but the machine 1s thought

Above the water line its

[

is 20, D{}ﬂ Ib., 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 11 © engines mounted
in tandem pairs in the gap between the wings. It 1s 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 1s the case with
other flying boats recently introduced for military purposes,
details of the performance of the * Singapore Mark II " cannot
vet be divulged.
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