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There’s real engineering 4
in these toys

are thorough - paced

engineering jobs. Made not just for
show, but for work. Everything about

them that can be made to work, does
work. For their makers,
Lines Bros. Limited, very well
know that nothing less than
that is enough for tne stern
young realists of the nising
generation. Consider these
cars, for instance. Pressed
steel bodies, adjustable wind-
screens, ball - bearing back
axles, half - eliptic springs—
bonnets that open, lamps that
light : i1sn't this the sort of

Tri-ang Toys
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Dinns Road Vol. XVIL. No. 5
Liverpool May, 1932
With the Edit
Age-long Secrets Revealed J Bible Story Verified
Recently 1 have had an interesting correspondence with a Digging also has re-created the vanished civilisations of J}g}'pt,
reader, only 14 vears of age, who has had the distinction of dis- Mesopotamia, and other ancient lands, for the ruins of the buildings
covering the fossilised remains of a prehistoric crocodile. This 1s erected in these countries thousands of years ago have been covered
W. B. Harland, who lives at Scarborough, but is a pupil at Bootham with sand and soil that has had to be removed in order to enable
School, York. During a holiday last year he decided to visit the | us to examine them. It is interesting to find that work of this
shore of Runswick Bay, a few miles north of Whitby, in order to | kind has verified for us many of the incidents recorded in the Bible.
search for fossilised shellsYof small molluscs, known as zonal | For instance, a deep, mysterious layer of clay discovered during
ammonites, that flourished digging in the tombs of

the kings of Ur, the ancient
Chaldean city, was eventu-
ally recognised as the work
of the great flood of Bible
times. More recently the
well-known story of the fall
of the walls of Jericho also
has been verified. Ancient

in that locality millions of
yvears ago. At that time
great tracts of England
were sunk at the bottom
of immense stagnant lakes,
and the climate of the parts
of the country remaining
above water was warmer

and more gemial than 1t 1s
to-day.

While Harland was eager-
ly looking for ammonites,
he unexpectedly came upon
traces of a larger creature.
The first indication was the
discovery of the fossilised
femur of a prehistoric rep-
tile, and on looking round
he found a practically com-
plete set of bones of the
right hind leg, together with
a portion of the spine. In
oreat excitement he con-
tinued the search, and atter
a few hours’ work succeeded
in tracing 35 bones on or
near the surface. The most
prominent discovery was a

well-preserved tooth 5 in. Expert workmen preparing the fossilised bones of a prehistoric crocodile for exhibition in the Natural

Jericho had two walls, and
careful digging has shown
that both {fell, the stones
of the outer wall actually
being scattered on what
once was a slope outside the
city. The western wall
appears to have Dbeen
damaged by an earthquake
and, as the district 1s
subject to movements of
this kind, an earthquake
may well have been the
cause of the downfall of
Jericho,

The  excavations at
Jericho have had an In-
teresting development, for
thev have shown that the
city was taken by the
Hebrews about 1407 13.C.,

in length. This was found  History Museum, South Kensington. The remains were found at Runswick Bay by W. B. Harland, and urgent letters written
about 6 ft. from the first leg Scarborough, and our photograph is reproduced by permission of ‘“ The Yorkshire Evening Post.”” s}hout the same time have

bone, while an 1solated rb and numerous vertebrae, or sections
of backbone, were scattered about.

Harland was careful not to disturb the bones, but he made
sketches of them as they lay. Eventually his drawings and des-
cription were sent to the Natural History Section of the Brnitish
Museum, South Kensington, where the bones were recognised as
those of an interesting extinct vanety of crocodile known to
scientists by the formidable name of Siencosaurus brevior. A
further search revealed the skull and other bones, and these have
now been cut out of their limestone casing, in which they probably
have spent about 150 million years, and fitted together 1in order to
reveal the skeleton of the crocodile that came to an untimely
end at what i1s now Runswick Bay.

Harland is to be congratulated on the keenness that led to
his discovery, and the story is an interesting incident in the work
of unravelling the history of the earth and of the amazing creatures
that have inhabited 1t. Our knowledge 1s gained lhiterally by dig-
ging, for the bones of such giant reptiles as saurians, and those of
the prehistoric mammoths, mastodons and other extinct creatures,
have been unearthed by spade work. The remains of ancestors of
our own race also have been discovered 1in this manner, and 1n an
early 1ssue of the “"M.M." 1 hope to tell the fascinating story of the
earliest human beings thus revealed.

been discovered in Egypt in which the governors of cities n
Palestine asked the Pharaoh for protection against the ** Habiru.”
These letters, which are inscribed on tablets of clay, almost cer-
tainly refer to the Hebrews. The appeals were made to Amenhotep
[1I, who became Pharaoh in 1413 B.C. ; and the date of the letters
is almost exactly 40 years later than that at which his predecessor,
Amenhotep II, the Pharaoh of the Exodus, came to the throne.
Thus the discovery of the clay tablets that have been hidden
in the earth at Tel el Amarna for nearly 3,500 years seems to
confirm the tradition that afterleaving Egypt the Hebrews wandered
40 vyears in the wilderness before they appeared in Palestine.

Earthquakes are frequently experienced in the wvalley of the
Jordan, and in 1927 a severe shock caused a great part of a chiff
to fall bodily into the river, where it dammed the flow of. water, so
that for nearly 24 hours it was possible to pass on foot from one bank
to the other., This may explain why the Israelites, led by Joshua,
appeared suddenly on the west bank of the river just before the
siege of Jericho. If an earthquake dammed the waters ol the
Jordan, exactly as in 1927, the invading Hebrews would be able to
cross without difficulty, and the psalmist described the event
almost literally when he said that ** the mountains skipped like
rams and the little hills like lambs " when the waters of Jordan
were driven back.
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- Aviation of the Future
Aeroplane Landing Grounds on City Skyscrapers
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[.I. who are interested in aeroplanes and airships have probably
tried at some time or other to imagine what life on the earth
will be like 1n the days when aircraft will be as familiar and

as largely used as trains and motor vehicles are to-day. There is
no doubt that in the future giant aeroplanes and airships will fly
regularly to all parts of the world on definite air routes, and will
be used as a matter of course for passenger traffic of all kinds, as
well as for the carriage of goods. There 1s room in the air for
enormous fleets of machines, and no limit need be imposed upon
their speeds.

In trying to form a picture of the aviation of the future, the
first thing naturally 15 to visualise the type of aircraft that will be
used. Will
these be
aeroplanes or
airships’?
lThere 15 no
doubt that
greatly 1m-
proved  aero-
planes will be
employed on
an ever -
Increasing
scale, for they
climb more
swiftly  than
l1ghter-
than-air
machines, and
are more easily
mancuvred.
The airship
has the ad-
vantage that
1ts natural
buoyancy en-
ables 1t to fly
and to remain
alott even
when its en-
gines are out
of action,
whereas an |
aeroplane de- = —
pends entirely
on 1ts speed for
its support,
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On the other hand the great bulk of the airship is a source of
weakness, and recent events have suggested that it is not sufficiently
reliable to make it useful in all weather conditions. It is probable
that the airships of the future will be larger and stronger than those
of to-day ; but they will not necessarily be much heavier, nor will
they require much additional gas to lift them, for they will be
made of strong but extremely light alloys. These alloys may
contain” aluminium, which is largely used in modern aircraft
construction, but lighter metals, such as magnesium, also may be
employed, and others now regarded as chemical curiosities may
become available. For instance, ores of beryllium are abundant,
and eventually it may be found possible to extract this metal
easily and cheaply, and to use it to advantage in aircraft con-
struction.

Light alloys will be used also in building aeroplanes, and a
second development that will lead to wonderful advances in aircraft
design will be the production of more powerful engines. At first
the petrol engine will be replaced by one of the Diesel type, and
refinements in design, together with the use of light alloys, will lead
to the production of engines developing far more power for their
weight than those of to-day. The fuel employed will be burned
more completely and there will be less waste of both oil and air.
At present engines simply admit the air itself to the cylinders, along
with the fuel, but in time this important agent in combustion may
be as carefully refined for use as the oil itself, and either pure

oxygen, or carefully prepared mixtures of oxygen with nitrogen or
some other diluting gas, may be employed.

Petrol or o1l engines will not be installed in the aircraft of the
distant future, however, for the supplies of oil available are bv no
means unlimited. This is already realised, and suggestions have
been made that when the earth’s underground stores are exhausted,
a suitable tuel may be made by distilling coal. A similar difficulty
arises, however, for although unworked coal is more abundant
than 1s generally realised, 1t will not last for ever, and when it is
fimished a new source of power must be looked for. As far as we
can see, 1t will then be necessary to make use of the direct heat of
the Sun. In all probability enormous power plants will be estab-
lished at suit-
able places in
the tropics,
and there the
Sun's rays will
be concen-
trated by
means of
MITTors  upon
EnNoOormonus
boilers in
order to pro-
duce steam, or
to vaporise
some other
liquid than
water, for the
purpose of
driving electric
generators.

An 1nterest-
ing possibility
1s the direct
development of
electric power
from the Sun’s
rays. When
light falls
upon  certain
metals, such
as sodium,
potassium and
rubidium,

The air passenger of the future will be rushed swiftly upward in an elevator to the flat roof of a giant building, where he will find a E!E’Etmnﬂ o
completely-equipped aerodrome with air liners leaving for, or arriving from, all parts of the world. tiny particles

of negative
electricity are shot off from them. If an electrode in a glass bulb
containing an inert gas under low pressure is coated with one of
these metals, or a suitable compound of it, and a second electrode
1s given a positive charge, the electrons expelled under the influence
of light flow between the two electrodes and constitute an electric
current that may be made to pass through circuits outside the bulb.

An arrangement of this kind is called a photo-electric cell.
Only minute currents have been generated in the calls so far
constructed, but 1t 1s reported that a German engineer has invented
one giving a current that is strong enough to drive a small motor.
I'he photo-electric cells of the future may be even more powerful,
and the power stations built in tropical lands to make direct use
of the Sun's rays may have no boilers or alternators, but may con-
sist only of gigantic photo-electri¢ cells that transform the light
falling upon them into electricity.

Even a development of this kind may not be the end of the
wonders of electrical science. It would have been practically
impossible for anyone living about 150 years ago to have foreseen
I'araday’s discovery of the principle of the dynamo, and to have
imagined the changes this was to bring about. It is quite possible
that discoveries of an equally unexpected character will change
completely the progress of science and engineering, and also will
affect aircraft design.

The power from the great tropical power stations will be dis-
tributed to different parts of the earth through enormous cables,
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or perhaps radiated from aerials as wireless signals are to-day.
Power radiated through the ether could be emploved to drive

electric motors. If ftransmitted by cable it could not be used
directly in airships or aeroplanes, of course, but could be applied
indirectly through accumulators, Instalhng these would lead to an

unwelcome increase in weight, however, and it seems more probable
that other means would be devised. For instance, the power

developed may be used at the generating stations for liquifying air
or some other con-

venient gas. lhe
liquid may Dbe
stored under pres-
sure in cvlinders of
standard size and
shape that may
be mounted on
aircraft, where the
opening of wvalves
will transform the

machines into
rockets that
develop their

power continuous-
Ly, mstead of in
one gigantic burst
as is the practice
with ordinary
firework rockets of
to-day. lingines ot
this kind would
give out no poison-
ous fumes, and the
gas emploved as
the SOUrce of
power would not
be destroved, but
would be returned
to the atmosphere.

- It 1s ”GF ﬂl“'_l_' The D'Ascanio helicopter, a machine that has made successful
cult to visualise planes may be developed. Photograph by courtesy of Lt.
the form of the

flying machines ol the future, for these certainly will develop on
well-recognised lines, and in particular, efforts will be made to
ensure perlect streamlining in order to reduce head resistance to a
minimum. A bulky alrs.-,hlp cannot be so effectively treated in this
manner as an acroplane, and it seems likely that these vessels will
be used for work at comparatively low levels. They will be of
giant size and will be roomy and comfortable, and the engines and
the accommodation for passengers will be within the envelope.
The gas employed
probably will be
helium, for this
gas 1s safer than
hydrogen, and the
development  of
light alloys will
compensate for the
loss of lift that its
use involves.

The aeroplanes
of the future will
not havethe heavy
fuselages and cum-
bersome tail units
of present-day
machines, but will
realise the 1deal of
the all-metal all-
wing monoplane,
or a machine 1in
which every sur-
face contributes to
the hift. Except
the "' Pterodac-
tyl,” or tail-less aeroplane, designed by Captain Hill, the nearest

The upper surface of the gigantic wing

approach to this ideal at present 1s the Junkers (.38 machine
cdescribed on page 972 of the "M.M."” for December, 1931. The
wing of this aeroplane i1s thick, and the engines and part of the
passenger accommodation are contained within it.

A machine of the future designed on the “ all-wing "' principle
will be much larger than those of to-day, and its wing will be
sufficiently deep to provide accommodation equal in luxury and
comfort to that obtainable to-day on the greatest Atlantic liners.

Passengers will be cut off from the cold and rarefied atmosphere
at the heights at which the aeroplane will fly and will be supplied
with clean air at a comfortable temperature and normal pressure.

of the Junkers G.38, a monoplane that has passenger accommodation inside the wing,
This photograph is published by the courtesy of Junkers-Flugzeugwerke, A.-G.

Such a machine will travel through the upper reaches of the
atmosphere in much the same manner as a submarine traverses

the depths of the ocean, but with far more comfort, for voyages
through the air will be made in brilliant sunshine above the clouds.
It i1s impossible to suggest the limit to the speeds attainable, but
these may approach 1,000 m.p.h., and a journey by air round the
world may be possible in 24 hours. Travelling to Australia then
will be a mere 12 hours’ trip, and will be less fatiguing than a
journey from Lon-
don to Paris is
to-day. A curious
feature of the high
speeds to be at-
tained 1s that it
will be necessary
.0 cooEitthe
machines, for when
aeroplanes fly at
more than 360
m.p.h. the rush of
air ceases to have
a cooling effect,
and the machines
are heated.
-Aeroplanes on
the regular long-
distance air routes
of the future will
be fitted with
superchargers and
propellers of vari-
able pitch to en-
able them to fly

at tremendous
heights in order
that they may
OVercome the
handicap of the
ights in Italy.  Its design suggests the lines on which aero-  rcoistance ol the
ol. P. F. Bitossi, Air Attaché to the Italian Embassy. denser air. At

heights of 10 miles
or more they also will keep clear of the lower air routes, which will
be reserved for machines on local services, airships and privately
owned aeroplanes. It 1s probable that the atmosphere will be
marked out in zones, each devoted to the use of a particular type
of aircraft, or kept for special services, and strict regulations for air
traftic will be framed in order to avoid accidents.
1The landing grounds, or stations of the air necessary when
aircraft are in full use, will be established in all populous centres
and not at con-
stderable
distances, as at
present. Open
spaces suitable for
this purpose can
scarcely be laid
out in the heart of
|.ondon, Paris,
New York or any
similar city, and
the rooits of the
gigantic buildings
of the cities of the
future  therefore
will be employed.
Express lifts will
give easy access
to these aero-
dromes and 1t will
be less difficult to
start a journey by
air than 1t 1s at
present to begin
one by train.
The establishment of air stations in the hearts of great cities is

eEa— e — ——— =y _— I R — S

not an idle dream, for similar proposals already have been made.
A mooring mast has been erected on the Empire State Building,
the highest building in New York, in order to enable American
airships to anchor themselves above the very centre ol New York
instead of being compelled to descend at a distant aerodrome,
leaving passengers to travel to their destination by rail or road.
Proposals also have been made to level the roofs of large stations in
order to provide landing grounds for aeroplanes. The shock of
landing with a machine of present day design 1s considerable and the
provision of roofs of sufficient strength to withstand 1t would be
costly ; but the aeroplanes of the (Continued on page 388)
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N an article on “ Writing in the Sky’ that appeared the other containing the projector that breaks up
on page 254 of last month's “M.M.,” the manner the mass of light into 300 separate rays and transmits
in which Major Savage, the inventor of the method, them.

and his pilots wrote words in smoke in the sky was A glance at our illustrations shows at once the funda-
fully explained. Sky-writing in smoke is only visible mental difference between this searchlight and one of
by day, and Major Savage therefore ordinary type. lhe separation of

has spent a fortune of £100,000 on
experiments with aremarkable search-
light that would write messages upon
the sky at night. 1These experiments
became necessary owing to the serious
restrictions imposed upon day-time
sky-writing by our unfavourable
climate. 111 this country nights offer

suitable conditions for bkx -writing

more often than days, and 1tis tlumﬂfht
that four nights out of five may be

the rays, which 1s caused by a series
of mirrors or reflectors, 1s the differ-
ence—and the secret of the invention.
An ordinary searchlight throws one
wide beam that loses intensity to-
wards 1ts peak, but the bSavage
searchlight projects each of 1ts 300
rays in tlw form of a parallel beam.
Collectively these form a range of
erid patterns on the sky. They lose
no intensity at their maximum alti-

relied upon.

A remarkable result of the experi-
ments 1s that, while they have made
night sky-writing possible, they have
also led to the creation of the most
powerful and ingenious searchlight
in the world. lhis has aroused
greater 1nterest amongst technical
men for i1ts usefulness in detecting
aircraft flying at night than for its
sky-writing possibilities, and as there
has been an outcry against the pros-
pect of seeing our night sky exploited
as a vast advertising background, the
new searchhight may find its chief
application 1 our air defence force
rather than among advertising con-
tractors. lhe inventor believes that
1t has a future in both directions, and
as he 1s fully aware of the nuisance

medium if used recklessly, he thEIE‘-
fore proposes to allow nobody the liberty of abusing it.
Much of the detailed Lle::-.iffn of the new af}anhlig]lt
1s the inventor's secret, hut the writer i1s permitted
to give a general description. The intensity of the
source of light used 1n no less than 3,000,000,000 candle
power, and the supply of current 1s obtained irom
the standard lilling-Stevens petrol-electric chassis upon
which the searchlight 1s mounted. This supply also
drives the unit. The searchlight itself consists ot a
drum of large diameter that has two main compartments,
one containing the means for generating the light, and

, , e The Savage searchlight projecting a grid pattern of nine
that 1t I"juﬂfht hecome as an 1d1+9rt1q111rr squares. The height, speed and direction of enemy

aircraft revealed by the network may quickly be worked out.

tude of 16,000 feet, and thus the
Savage beam widens out without
losing power, whereas an ordinary
beam tapers to nothing, as it were.

The drum is mounted on roller
bearings, and in spite of its size may
be rotated very easily, and the pro-
jector end elevated from a distant
control box. This control is obtained
with electrical power, while the
control switch permits of a wide range
of speeds, and the projector may be
rotated and elevated at the same time.

Anti-aircraft batteries would find
many advantages in being able to
control such a searchhight from a
considerable distance, for 1t 1s not
advisable for the searchlight to be
located close to the guns.

Coming now to the uses of this
searchlight, we may first discuss its
special  adv antages for detecting
enemy aircraft. It is at present designed to be eftective
at a height of 16,000 ft., and with thh range the beam
should reach any bombing aircraft or Lmbhm that 1s
not content with dropping its bombs haphazardly.
We may reasonably assume that our own bombers are
not inferior in performance to those of foreign powers,
and the Handley Page twin-engined all- 1111.,,1_41 bomber

“ Hinaidi,”” an example of a rlmdm n British machine,
can reach a ceiling of 14,500 ft. with a usetul load of
bombs. It therefore may be said that in a contest
between the Savage searchlight and an enemy raider,



only foggy conditions would give the latter a decided
advantage. And even then, although fog would permit
a low approach over a town, it probably would prevent
the bomber from attaining
the best objective. Fighting
aircraft can operate at far
greater heightsthan 16,000 {t.
of course, but then could not
carry bombs of great de-
structive force.

FFor detecting raiders, the
S>avage searchlight can throw
upon the sky a grid of light
that will trap them and also
enable the battery to work
out their height, speed and
direction very quickly. This
grid pattern, may consist of
various numbers of squares,
and our 1illustrations show a
grid of 16 squares and one
of nine squares.

I'he 16-square grid covers
one square mile at a height
of 16,000 ft., and in a second
it may be contracted to the
size of one of its squares,
measuring 1,000 ft. each way.
It then looks like a set of
illuminated squares separ-
ated by a set of dark squares.
I'he contraction also results
In an increase in the intensity
of the light, thus making it more effective.

A raider would come into view every time he crossed
a line 1n the grid, and he would not see the lines of light
untill he was actually in them. '
The perplexity of the first raider
caught 1 this net of light may
be imagined, for whichever way
he turns a mysterious beam of
light will reveal him. If he seeks
cover 1n the dark areas of the
ogrid he will have to circle, and
then a slight movement of the
whole grid will again expose him
so quickly that he will begin
to think that the whole sky is
a network of rays! It mayv be
assumed that he will not be able
to escape, and the guns will end
his predicament.

Another use of the searchlight
1s for guiding aircraft down at
night. It can throw a hori-
zontal beam, only 5 ft. 6in. in
height, that will reveal the landing
ground without dazzling the pilot.
Airmen have already confirmed
1ts superiority in this respect over
other means of illumination, and
it may be added that a newspaper
can be read with ease when held
in the horizontal beam five miles
away. Although the light will not
luminate fog, the infra-red rays in it will pierce fog
when 1t 1s necessary to let an approaching aeroplane
know that the concealed aerodrome is beneath.

Sometimes aircraft are recalled at night by a search-
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light beam directed vertically into the sky in the shape
of a fan. As this recall signal can easily be copied by an
enemy, however, the Savage searchlight has been designed
to project rays that will
form a code message.

lhe imvention mav be
used as a naval searchlight,
and this leads us to conjure
up the wonderful spectacle
of a battleship 1lluminating
the complete circle of the
horizon and much of the
intervening water, thus be-
coming practically the pin
centre of a wvast wheel of
blinding hght. Such a spec-
tacle 1s possible with six
S>avage searchlights. Each
can project a beam covering
an angle of 60, so that six
mounted on a battleship
would cover the full 360" of
the circle. Lvery vessel

The Savage searchlight mounted on a petrol-electric chassis from which the
necessary current is uhtmm:d: The movements of the beam may be controlled
from a distant point by means of remote control apparatus.

A grid pattern of 16 squares projected on unseen clouds. This
can be contracted in a second to the size of one square, and it would

be almost impossible for an enemy machine caught in the beam
to escape.

within wview would be re-
vealed and trapped, unless
it had enough speed to get
beyond the battleship’s hori-
g zon. lhis would be a very

Seeel  simple searchlight system,

I LS A g,
i

el and its introduction would
do away with the present
necessity of sweeping the
seas with single beams 1n
order to keep an enemy in sight.

For 1ts final purpose, that of sky-writing at night, the
S>avage invention requires no fundamental change in
1ts mechanism. [he written word 1s
merely one of the many patterns
that 1t can throw upon the sky.
We have referred to the grid pat-
tern, but patterns taking the shape
of ovals, arcs and straight lines are
very simply obtained if considered
more suitable for certain classes of
detection work.

A word may be written letter
by letter or projected immediately
as a whole. So far the longest
piece of sky-writing at night has
contamned 16 letters, but it is
already possible to use 24 letters,
while a bigger projector, or two
used 1n conjunction, would be
able to write even longer sentences.
A message has been read clearly
from a distance of seven miles,
and one nmight when the operator
projected the beam on a cloud
retreating over the horizon, the
word spelled out was read 15
miles away.

I'he writing does not take up
much space in the sky. For in-
stance, the word " SAVAGE,”
only measures 1,700 ft. in length
at a height of 5,000 ft. Curiously enough, a clear night
does not provide the necessary conditions for casting a
message. A curtain in the form of cloud or mist is

I'qulil'{‘dt H.I"l['l th[‘_‘ I,]E:"f (Condinued on page 350)
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I;‘:-I an article published on page 558 of the “M.M." for July, 1931,
we described unusual types of aircraft that were designed for
the purpose of making flying safer. Interesting machines
differing in appearance from ordinary aeroplanes have been
designed for other purposes, however, and in the present article
we intend to deal with aircraft in which unusual methods have
been employed in order to improve their performance or to fit
them lor special work.

[n the early days of flying the constructor considered his efforts
sufficiently rewarded if his machine was able to rise irom the
ground and maintain flight under its own power. Designers now
require aircraft to fulfil many special conditions. IFor instance,
a military machine must be capable of attaining very high speeds
and of carrying out intricate manceuvres, the amount of fuel
consumed, and the cost of operation generally, being of secondary
importance.
On the other
hand, while
speed and en-
durance are
desirable quali-
ti1es 1n 4a
ci1vilian
machine, ex-
pense 18 A
very import-
ant con -
sideration.

IFortunately
the ends of de-
signers of both
types of air-
crait may be
gained by a
close study of
stream -
lining, or the
science of
shaping the fuselage, struts and other parts of a machine to offer
the least possible resistance to the flow of air past them. An
efficiently streamlined fighting machine is able to take {full ad-
vantage of the power of the engine fitted to it, while an aeroplane
designed for use in civil aviation in which due attention is paid to
this problem requires an engine of lower power than otherwise

would be the case. :
The ordinary type of undercarriage fitted to an aeroplane 1s

responsible for about 15 per cent. of the machine’s drag, or resist-
ance to the airstream. This is a very large proportion, and the
use of an undercarriage that could be withdrawn into the fuselage
when not required therefore should greatly decrease the cost of
operation of a machine or increase its range. Undercarriages of
this kind are said to be retractable, and several interesting types
have been designed. The machinery required to lift the under-
carriage usually is so weighty, however, particularly when adapted
for use .in large aeroplanes, that no real advantage 1s gained.

A striking attempt to solve by other means the problem of
reducing drag due to the undercarriage has been made by Blériot
Aéronautique, the French firm of aircraft constructors directed
by M. Louis Blériot, one of the pioneers of aviation. The interest-
ing machine designed for this purpose is known as the Blériot 125.
It is a high wing monoplane and is fitted with two fuselages, each
of which is shaped like the hull of a boat. As will be seen ifrom our
illustration of this machine, this form of construction gives a very
large frontal area, but the wheels of the undercarniage only just
protrude below the fuselages, and it is thought that the advantages
thus obtained will more than compensate for the drag induced by
the size of the surface presented to the airstream.

Two engines mounted in tandem are employed 1n the Blérot 125,
and these are carried in a housing that is placed between the
fuselages, the pilot’s cabin occupying a similar position. Two pairs
of tandem wheels are provided. Naturally the bottoms of the hulls
are very close to the ground, and it seems probable that a forced
landing on a rough surface would cause damage.

._q__._ o &
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carriage and thus reduce air resistance,.
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The two boat-like hulls of the Blériot 125, which give the machine such an unusual appearance, almost completely enclose the under-
Our photograph of this interesting aeroplane is published by permission of Blériot-

Aéronautique.

The machine is constructed throughout of wood and is a canti-
lever monoplane with a wing span ol 96 it. 5in., It may be
fitted with any two engines developing a total of 1,000 h.p. and has a
tare weight of 8,640 1b. and a gross weight ot 13,860 1b. The
estimated maximum speed of the machine i1s about 127 m.p.h. and
it is capable of carrying 12 passengers, six being accommodated
in each hull.

The Blériot 125 was first exhibited at the Paris Aero Show of
1930. Many engineers were frankly sceptical as to its value, but
its novel shape was a great attraction to most visitors and details
of its performance under all conditions will be awaited with interest
It has been suggested that the use of a single large hull would lead
to greater efficiency, but this is a problem that can only be solved
by practical trnals.

In another unusual type of aircraft, also French in origin, the
customary long
tapering f[use-
lage 18 re-
placed by a
shorter one
that provides
aAccommo -
dation for the
pilot and the
engime, and 1s
connected to
the empennage,

or ftaill umt,
by a short
girder. This
t y pe ol
machine 1S

made by the
company
directed by M.
[.onis Breguet,
and the pur-
pose of the

designer has been to reduce air resistance. The form of con-
struction adopted enables flying wires to be eliminated, and in
addition the pilot i1s given a better view than may be obtained
from most French machines.

So far only two machines of the new type have been produced
and these are known as the Breguet 27 and the Breguet 41 re-
spectively. The Breguet 27 is a two-seater biplane in which any
engine developing 450 h.p. to 600 h.p. may be fitted, and probably
1s the only French machine that has been designed as a general
purpose aeroplane, for machines of this type are not in use in the
French Air Force. The Breguet 41 1s a larger machine and 1s a
twin-engined maulti-seater fighter.

The Breguet 27 was illustrated on page 971 of the "M.M."” for
December of last year. It is a biplane, and its lower wing is very
small, having a span of only 24 ft. 11 in., while that of the upper
wing 1s 99 ft. 9 in. The wings are joined at their tips by two spars
arranged in the shape of a V, and the lower one 1s of the cantilever
type and requires no external bracing. Duralumin sheeting
covers both planes.

The steel girder that is the most unusual feature of the Breguet
27 is about 32 ft. in length, and extends from the engine mounting
in front to the tail unit at the rear. The short fuselage i1s built
round it and this method of construction has enabled the designer
to provide very comfortable cockpits. These are provided with
adjustable seats in addition to wind-screens and arm-rests, while
dual control apparatus 1s fitted and accommodation for the usual
armament 1s available. The engine mounting forms a separate
unit and a fireproof bulkhead intervenes between it and the
cockpits. The fuel is carried 1n the lower wing.

Oleo-pneumatic shock absorbers are employed in the under-
carriage. lhe two wheels are carried 1n separate steel lorks and
are provided with brakes, while a swivelling tail wheel fitted with
a shock absorber is used instead of the usual skid.

The Breguet 27 has a maximum speed at sea level of 134.5 m.p.h.

when fitted with a Hispano-Suiza 12 Hb. engine equipped with
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slencers, and at a height of almost 20,000 ft. this is reduced to
124.5 m.p.h. The machine has a ceiling of 25,900 ft. It takes
off after a run of about 323 ft. and when the brakes are employed
1ts landing run is 344 {t

T'he Breguet 41 has. the characteristic construction already
described in connection with the Breguet 27, and as our illustration
of the larger machine shows, the fuselage is short and the tail

unit is carried on the rear end of a girder protruding from its rear.”

The fuselage is con-
structed 1n two sections.
lhe forward member
consists of a number of
built-up bulkheads con-
nected by four longerons
and a number of diagonal
members, and the rear
section 1s built round
four longerons and a
number of transverse
frames. The whole of the
fuselage 1s covered with
sheet aluminium alloy.

IThe machine is pro-
vided with an enclosed
gunner's cockpit in the
nose, while the pilot's
cockpit, which is open,
15 situated immediately
below the leading edge
of the wing. A naviga-
tion room also is pro-
vided, and the machine
carries an mnternal bomb
rack operated from a
special compartment. A
trap door is provided in

the left wall of the fuselage in order that the aeroplane may
be used for photographic purposes.

lIhe Breguet 41 is 37 ft. in length and 16 ft. 8} in. in height.
Its upper wing has a span of 66 ft. 3 in., that of the lower wing
being 41 ft. The machine itself weighs 6,358 Ib. and with full
load for service as a multi-seater fighter its weight is 8,435 Ib.
;«’E}l}}zra 11}1;1:1311:]&:-:1 for use as a night bomber the all-up weight is

LThere 1s a choice of power units for this aeroplane, which may be
used with either 500 h.p.

A side view of the Breguet 41 multi-seater figh

7

Hispano-Suiza 12 Hb.
engines or 650 h.p.
Hispano-Suiza 12 Nb.

engines. When fitted
with the 500 h.p. engine,
the machine has a speed
of 149 m.p.h. at an
altitude of 13,120 ft.,
and this altitude may be
attained 1n 12 min. 3
secs. lhe absolute ceil-
mg 1s 25,256 ft., and the
range 440 miles. When
equipped with the 650
h.p. engine, the speed at
a height of 13,120 ft. is
159.6 m.p.h., and the
machine climbs to this
altitude in 11 min. It
has a ceilling of 27,880 {t.
and a range of over 400
miles.

Another series of in-
teresting machines pro-
duced for special pur-
poses 1s the range of
amphibians built in the
United States by the Sikorsky Aviation Corporation. These
machines are designed for service on the routes operated by the
Pan-American Airways and other airline companies, and also
for the use of the United States Army Air Corps.

1The machine of this type illustrated in this article is an army
transport amphibian. In appearance this is characteristic of
the type and diflers considerably from most flying boats. The
tail units of machines of ordinary design are carried on the hulls,
which rise considerably aft in order to be well above the surface
of the water when the machines are taxi-ing. The Sikorsky
amphibians have short hulls, and the monoplane type of tail unit
emploved on them is carried on outriggers running aft from high
upper wings. The engines are carried in mountings suspended by

The Sikorsky C.6 amphibian,
carrying the tail unit, that are characteristic of these machines.

ting, or night bom
indebted to the Société Anonyme des Ateliers d’Aviation Louis Breguet.

Our illustration shows the short hull and the high wing, with outrigger

u

struts from the top wing spars and are practically in line with
the tail outriggers. Thus the control surfaces of the tail units
are 1n the shipstream, while the engines themselves are kept well
above any spray that may be flung up when the machine is alighting.
A great advantage of this type of construction is that the centre of -
rgrzrixfitag of the machines is kept low, while the centre of pressure
1S hagh.

I'he Sikorsky * C.6,” the military amphibian illustrated on this
page, and the " S.38," of
which a photograph. was

.. reproduced on page 8585
of the “M.M.” for
November last year, are
excellent examples ol
this type of machine.
Both are sesquiplanes
and 1n each case the
lower wing i1s on a level
with the windows of
the hull, while the upper
wing is carried on slightly
splayed-out “* N " type
struts.

The 5.38 is fitted with
two 420 h.p. Pratt and
Whitney ** Wasp "' radial
air-cooled engines, and
these give it a maximum
speed of 125 m.p.h. and
a cruising speed of 110
m.p.h. The machine can
take off from land in 12
seconds, while 18 seconds
\For this photograph we are ;rﬁe TE_?}EIE% v;'f;jr,ﬂ t?lﬂg

initial rate of climb is
750 ft. per minute. The machine has an empty weight of 6,500 1b.
and when carrying a pay load of 1,700 Ib. and sufficient fuel and
o1l to cruise for 600 miles, its all-up weight is 10,480 1b, It is
capable of accommodating nine passengers in addition to a pilot
and a mechanic.

Other machines of similar type produced by the Sikorsky
Awviation Corporation include the S.39, a high wing monoplane.
1he wings of this machine are of all-metal construction, with
fabric covering, and the outer sections are quickly detachable, the

total width of the ma-
chine when dissembled
being only 181t. 2in. The
normal span of the wing
1s o2 it, and the length
of the machine i1s 32 {t.
21m. The machine 1is
provided with a short
single-step hull similar
to that of the 5.38, and
a retractable under-
carriage. It i1s a much
smaller machine, how-
ever, welghing only
2,500 1b. when empty,
and 2,700 Ib. when fully
loaded, and one 300 h.p.
Pratt & Whitney
" Wasp Junior " is fitted.
The maximum speed of
the machineis 122 m.p.h.
and 1ts cruising speed
1s 100 m.p.h. The
enclosed cabm in the
hull seats four persons,
the two front seats being
separate and fitted with
dual control<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>