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Toy Cars with the real ear look!
If you want the most realistic toy motor, built on  sound

engineering principles and fitted with really correct

radiator, insist on  a TRI-ANG (Regd. Trade Mark) car.

The new models shown here are all wonderfully life-like
productions, having pressed steel bodies with opening side

doors, facsimile nickel-plated radiators, and adjustable

tubular framed windscreens. They are easily propelled

by improved double crank drive with rubber pedals, and

will stand up  to really hard usage. The glossy enamel

gives a finishing touch to TRI-ANG (Regd. Trade Mark)

cars which puts them in a class by themselves. See the

famous Tri-ang trade mark before you buy !

HOVER REGAL ts suitable for children 4-8 years old.

Ball-bearing back axle to double crank drive. Adjustable

windscreen) dummy hood, upholstered seat) bumper,
4 lamps ) balloon disc wheels with rubber tyres. 421-

Rrtjd Trade Mark

V A U X II A L L
CADET.  — For ages
2 1’5 years. Pressed
steel body, beautifully
finished royal blue.
Facsimile Vauxhall
radiator, adjustable
screen, nickel - plated
bumper, side door,
dummy hood. 35/ -

B E N T L E Y
SPECIAL — Plated
Bentley radiator, ad-
justable windscreen,
side door, 8 balloon
wheels. Upholstered
back, dummy hood.
Mudguards and steps.
Finished blue. For
kiddies 2|  - 5 years
25 /6

VAUXHALL CADET

acNTiev  snc iAL

TRI-ANG
Regd. Trade Mark

MOTOR CARS 15/. TO  £15 = 15 - 0
Count  them on  the  pavement !

TRIUMPH SPECIAL

TRIUMPH SPECIAL—  Correct model oj Triumph
radiator with badge and cap. Adjustable tubular framed
screen. Pressed steel body, opening side door. 8" balloon
wheels, J"  rubber tyres. Upholstered back, dummy hood
Painted beige, red lines. Ages 2 -5 years. 29  6

* Tri-ang cars are on view at most Toy shops* Write for folder of Tri-ang
Cars and other Tri-ang Toys, illustrated in full colours. Free on  request.

LINES BROTHERS LIMITED,  MORDEN ROAD, LONDON, S.W.19
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With the Editor
Although the " Vengeur " was the only French ship sunk, six

were so crippled that they struck their colours. AU the remaining
French vessels suffered severely, and the fleefmade off with all speed.
Howe made no attempt to pursue, but rested content with his great
victory. He has been blamed for this, but there is little doubt that
he was wise, for many of the British ships were in a bad condition,
and the men were worn out. The British fleet returned to Spithead
on 13th June. King George I I I  went on board the " Queen
Charlotte ” and presented Lord Howe with a sword set with
diamonds, said to be worth three thousand guineas, and a
golden medal hung on a golden chain.

Next month I hope to tell the life story of this famous admiral.

The “  Shannon ° and the
“Chesapeake”

Another historic episode occurred on 1st
June, 1813, when the British frigate
" Shannon ” fought and captured the
American frigate " Chesapeake.” Great
Britain had quarclled with America over
the rights of neutral ships in time of war.
The American fleet was small, but highly
efficient, and included a number of heavily
armed frigates. The strength of this fleet
was badly underestimated, and the first
British ships sent against it were weak and
their gunnery was poor. The result was
that in the series of single-ship actions
that followed the Americans were almost
always successful.

The case was different with the
" Shannon,” which in May, 1813, was
cruising about outside Boston harbour.
This ship, commanded by Captain Philip
Broke, was in the highest state of efficiency,
especially as regards gunnery. Inside the
harbour was the American " Chesapeake,”
commanded by Captain James Lawrence.
The ships were about equal in strength,
the '*  Shannon ” carrying 52 guns and the
" Chesapeake ” 50 ; but the American

vessel had just been re-com missioned with a new and ill-assorted
crew. Broke had been greatly worried about the British frigate
defeats, and he sent a challenge to Lawrence to come out and fight.
Although apparently the challenge was never received, the
“ Chesapeake ” came out of harbour on 1st June. The people of
Boston were so confident of the result of the fight that she was
accompanied by boats crowded with eager sightseers and, it  is said, a
collection of handcuffs for the British prisoners that were to be taken 1

The action began about six o'clock in the evening. Firing was not
opened until the ships were less than 100 yards apart, and in 15
minutes all was over. The “ Shannon's " accurate and deadly fire
wrought terrible destruction, and her crew completed the victory by
boarding the ” Chesapeake,” headed by Captain Broke, and over-
powering all resistance. An unfortunate incident occurred at this
point. Lieutenant Watt hauled down the American colours, in-
tending to hoist the British flag above the Stars and Stripes ; but in
the confusion he placed the American flag uppermost. The gunners
of the " Shannon,” which had drifted apart, took this to mean that
the boarding party had been beaten, and recommenced firing, killing
Lieutenant Watt and several others. The flags were then hoisted
correctly and the fight was over. This victory was received in
Great Britain with wild joy, and Broke became a national hero.

The “Glor ious First of June”
On this day 137 years ago took place the great naval fight known

as the battle of the " Glorious First of June/ '  in which a British
fleet commanded by Lord Howe defeated the French fleet under

’Admiral Villaret-Joycuse.
On 1st February 1793. the French National Convention declared

war against England, and in May of the following year Lord
Howe’s fleet was cruising about off Ushant. The two fleets met on
the 28th, and a preliminary engagement took place in which the
French ship " Revolutionnaire ” was attacked by six smaller
British vessels, and so crippled that she had to be towed away
during the night. One of the British ships,
the **  Audacious,” was badly damaged and
obliged to return to England. The action
was renewed on the following day, without
any definite result, although some of the
French ships were more or less disabled.
Fog now came on, and interfered with
further operations until the morning of
Sunday, 1st June, when it cleared. Howe
hove to for half-an-hour for breakfast, and
then bore down on the enemy. Abandoning
the orthodox method of attempting to keep
an orderly line throughout the battle.
He sent his ships headlong into the fray,
and the battle resolved itself into a series of
desperate ship-to-ship encounters. Howe
himself led the way by taking his flagship,
the " Queen Charlotte / ’  straight for the
French admiral’s flagship.

Perhaps the most stirring ship-to-ship
fight that followed was that between the
British " Brunswick ” and the French
" Vengeur.” Captain Harvey of the
” Brunswick ” was mortally wounded, and
as he was carried below he called : " Re-
member my last words—the colours of the
" Brunswick ” shall never be struck."
The two ships were locked together in a
fearful struggle for more than two hours.
Then the " Vengeur ” swung clear, and a
broadside from the “ Brunswick ” holed her at the water line and
she began to sink. Some 400 of her crew were taken off by British
ships, but 200 went down with her. The " Brunswick ” was so
seriously damaged that she could only limp to the nearest home port.

Of the many stories told of this encounter, the following is worth
repeating as showing the spirit of the British crew. The figurehead
of the " Brunswick " was a representation of the then Duke of
Brunswick. Soon after the fight opened the carved hat of this
figure was shot away, Some of the crew, indignant at this outrage
to the Duke, asked Captain Harvey for one of his cocked hats to
put on the Duke's head. The captain, greatly amused, gave them
a hat, and in the thick of the fight the men climbed out and nailed
it in position !

An amusing incident, which is well authenticated, concerns the
” Marlborough” which did glorious work in the thick of the battle
and was so seriously damaged that she had to be towed out of action.
A shot from a French ship smashed a coop on the deck of the
° Marlborough " and released a cock. Immediately i t  was free,
the bird flew up on to the top of the stump that was all that
remained of the mainmast, flapped its wings, and crowed vigorously
in defiance ! The bird was afterwards presented to Lord George
Lennox, and lived in honour for many years.

Lord Howe, from a print kindly lent by the Parker Callery,
London.
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STORIES of explorations are al.vays full of interest, whether
they tell the adventures of those who penetrate into the
swampy forest regions of tropical lands, or of the hardy beings

who face the dangers of travel over ice and snow, far from any
source of supply, in order to solve the mysteries of polar regions.
A less familiar kind of exploration that also has its risks, and gives
no less interesting results, is carried on underground in the enor-
mous caverns that in many parts of the world have been slowly
carved out of limestone
rock by natural
agencies.

In Eng land
caves of th is kind
are ’ to be
found under
the  moun-
tains of the
Penn ine
Range, near Tor-
quay in South
1 ievon, and in
other limestone dis-
tricts. Numerous caverns
of great extent also have been discovered in many
parts of the world. For instance, in Kentucky
there is an immense system of halls and passages .
that penetrates many miles into the underworld.
This system is rightly known as the Mammoth
Cave, for in it there are 256 known avenues, these
having a total length of 152 miles. Similarly
complicated underground passages have been
traversed for amazing distances in New Mexico,
South Africa, Australia and New Zealand and
there is scarcely a civilised country in the world
where caves of this kind are entirely unknown.

The courage of the pioneers who first explored
these underground regions can scarcely be exagger-
ated. In pitch darkness, excej t for the light
given by almost insignificant flares and lanterns,
they penetrated through caverns in which gigantic
halls alternated with narrow clefts and low passages
through which they could squeeze only with the
utmost difficulty. In most cases underground
streams and lakes had to be negotiated and the
adventurers were almost always in constant danger
of encountering violent torrents of ice-cold water,
or even of being cut off from the outer world by a
sudden rise in the level of a subterranean river.

A remarkable instance of the difficulty of exploring the
unknown passages of extensive limestone caves occurred
only recently, when the now famous White Scar Caverns of Ingle-
ton were discovered. The first explorer of these was Mr.
C, F. B. Long, a Cambridge undergraduate. Mr. Long was a keen

geologist and was greatly interested in the well-known pot-holes of
the Yorkshire mountain. After a day spent in descending several
of these, his attention was attracted by large fissures, or cracks, on
the western side of the mountain. Thinking that the cracks might
be worth examination, Mr. Long and a companion crept through a
small hole, tTo find themselves in a dark narrow passage. A cool
current of air met them and immediately suggested a hope of
finding a way into the heart of the Yorkshire mountain.

After traversing a distance of about 75 yards, they came to a
broad pool of water. 1 n order to make further progress they had to
wade through this, and as the surface of the water was within a few
inches of the roof of the cavern, they were compelled to turn on
their backs and to keep their mouths near the roof in order to

breathe. This portion of their underground
journey was carried out in complete darkness.

On the further side of the pool the intrepid
explorers relit the candles carried on their heads.
Squeezing through a narrow opening, and almost
being swept away by a powerful torrent of water,
they pushed on and finally were rewarded by
reaching a wonderful underground waterfall, up
which they climbed into a magnificent grotto, rich
in stalactites and stalagmites coloured red, grefen
and white.

Next day a no less arduous and dangerous
underground journey was made, and further
explorations followed. On one occasion Mr. Long
was iso numbed by swimming across a lake of
intensely cold water that he was carried away
down a long gallery and badly bruised and cut by
the sharp rocks into which the current swept him.

His friends succeeded in
rescuing him, only to

find that their
escape was cut oft

by a sudden rise
in the level of

the water.
Soaked to the
sk in  they
climbed on a

ledge, and there
they sat for

two  hours .
During that time

the water rose until
i t almost flowed over
the narrow shelf of rock

on which the hardy explorers had been compelled to take refuge.
An equally interesting story is told of the discovery of the

immense range of caves near Carlsbad in New Mexico. The
existence of the caves in the foothills of the mountains in the south
east of that State has been known for years to the Indians and to

in  the White Scar
Caverns, Ingleton. In
the centre Mr. Long,
the discoverer of the
Caverns, is seen on one or

his underground exploring
expeditions. On the right is
a water fa l l  near  the
entrance, and above is the stalagmite formation known as “ The Angel."
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their antennae, or feelers, have been developed in a remarkable man-
ner. For centuries the ancestors of these creatures have lived in
complete darkness, and in the course of time their organshave become
adapted to the weird conditions. Naturally life moves slowly in the
absence of light, and it  is even believed that some of the curious crea-
tures found in caverns of this type may almost be regarded as living
fossils, remnants of the life of thousands of years ago. In the more
genial conditions of the outside world they have developed into other
forms, and except in the stillness of these caves are now extinct.

the cattlemen who had penetrated to that region. In fact, it
was impossible to remain ignorant of them, for at a certain
time every summer evening myriads of bats flew out of the
cave, the great exodus lasting for more than two hours. Early
next morning the bats returned, folded their wings and shot
downwards, to remain throughout the day in their mysterious
hiding place in the depths of the underworld.

No doubt vague guesses of the magnitude of the caves were
made from the multitude of bats that hibernated in them during the
winter and spent the daylight hours there during summer. But
the credit for the real discovery must be given to a man named Jim
White, who had been engaged with others in the task of removing
immense deposits of guano from the interior. Nobody had then )
ventured far into the caverns. White became greatly interested in
them and spent the spare time of years in a slow and dangerous
exploration of their extent. Usually he went alone, carrying with
him a compass, a crude miner’s lamp and a ladder made of rope and
wire. But his most useful allies in this work were balls of twine.
These he used in fixing guide strings to enable him to retrace his
steps along the intricate winding passages through which he worked
his way steadily deeper and deeper into the labyrinth.

In  his underground journeys White traversed miles of winding
galleries and penetrated into immense chambers where the light
of his lamp was too feeble to enable him to see the
roofs. Eventually he succeeded in persuading an
expert photographer to enter the cavern. The
resulting pictures immediately attracted in-
terested attention to them, and crowds of
visitors now are astonished by their enor-
mous extent and lost in wonder at the
amazing variety of rock formations
to be seen in them.

Similar difficulties were en-
countered in exploring caverns in
the limestone rocks in other parts
of the -world. The contrast be-
tween the genial warmth of bright
sunshine, and the amazing stillness
and darkness
into which
a few

Undoubtedly
derful of living
fon nd

the most won-
c rea tu res

within

the
many re -

markable lime-
stone caves that have already been
explored are the glow-worms of
Waitomo. Visitors pass through
one of the grottoes of these caves
in a boat that floats on an under-
ground river. 1 n the beauty of its
stalactite and stalagmite forma-
tions the grotto itself is equal to
others in the same caverns, but it

has the added interest that its roof
is illumined with millions of glow-worms,

the pale light they give revealing the
glistening spears of the dripping stalactites

with which the roof is adorned. Nowhere else
in the world can such a sight be seen, for the

insect responsible is only found in New Zealand, and even there it
may be regarded as peculiar to the famous glow-worm grotto
in the extensive caverns of Waitomo.

To-day the finest of these limestone caverns have become show
places. Electric light has been installed in many of them and
visitors are conducted by guides on regular tours many miles in
length. They are lured by the novelty of underground exploration,
but the greatest attraction undoubtedly is the beauty of
the natural rock sculpture with which caves in all parts of the
world have been so liberally adorned.

The agent responsible for the wonderful carving seen in
limestone caverns is water, which has been at work for
thousands of years. The fantastic shapes have not been
worn out of the rock, but have partly been dissolved away and
partly built up, for water is a creator as well as a destroyer.
I t  is capable of dissolving small quantities of limestone and
so of eating a way through the rock as it slowly descends
through the earth. But the process is chemical and not
one of simple solution, for in order to act in this manner

the water must contain a small proportion
of the gas called carbon dioxide in solution.
As it drips from the roofs of the pas-
sages and caverns that i t  has carved
out of the limestone, water containing
this gas in solution loses it.  The effect
of this is that the limestone held in
solution is released. In every drop falling
through the cool air of a cavern a tiny
amount of limestone is reformed and this

p lunged
beings who

in to  them,

s teps
the hardy
ven tu red
worked on the superstitions of the native races, and in practically
all cases it  was left to Europeans to make really extensive examina-
tions. For instance, in New Zealand, the imaginative Maori peopled
the caverns of Waitomo with spirits, and although they had been
known for many years, these caves remained
practically unexplored until as recently as
i 879. The entrance to the even more remark-
able caves of Ruakuri, about a mile and a half
away from Waitomo, also was familiar to the
Maoris. In former days these caves were the
home of the native wild dog. A powerful
chief slaughtered the ferocious animals, and
partly from fear of the unknown, partly from
reverence for this benefactor, no Maori ever
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The top illustration on this page shows wonder-
ful stalactites in a hall in the Caverns al Carlsbad,
New Mexico. In the centre is the limestone
" Wedding Cake ” in the caves at Ruakuri, New
Zealand. Below on the left is a comer of the
“ Crystal Palace,” an enormous underground

hall at Aranui, New Zealand.

ventured to explore the caves, or even to enter them, until they
were opened out to visitors.

I t  is not altogether surprising that natives avoided these under-
ground palaces and passages. To them they must have been
terrifying places and the lights they could take with them would be
insufficient to dissipate the gloom. If any of them had penetrated
into their recesses, they would have found in some instances weird
creatures totally different from those they were accustomed to meet
in the world of daylight. In the waters of the Mammoth Caves of
Kentucky, for instance, are blind fish. More interesting in-
habitants are wingless grasshoppers. These also are blind, but

remains on the floor of the cave at the point where the successive
drops of water splash upon it.

In course of time the tiny mound of limestone thus formed is
built up into a slender column and after ages of slow accumulation,
i t  becomes thicker and more massive. From the roof a similar
column strikes downward to meet it, for release of the limestone
begins as soon as the water reaches the air. Slowly the stalagmites
and the stalactites, as these columns are called, become Jonger.
The process is amazingly deliberate—in many caves the guides
point to tiny mounds only a few millimetres in height and remark
that they are the work of 75 or 100 years— bu t after many thousands
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remarkable both for their wonderful colouring and for the beauty of
the crystals embedded in their walls. The colour of the rock is due
to the presence of compounds of iron, copper and manganese in the
water that has carved out  the caverns. Salts of the first- named
metal are responsible chiefly for the brown and reddish shades of
rock, while green and pink limestones owe their colour to compounds
of copper and manganese respectively.

The discovery of the extensive Cango Caves was made in a
romantic fashion. In  the earlv eighteenth century a farmer named

of years they may meet, forming solid pillars that appear to support
the roof of the cave in which they have been formed.

For centuries the stalactites and the stalagmites of many famous
caves have slowly been growing, changing their shapes as the
directions of the trickles and streams of water have changed. Not
all of them are gigantic columns. A few had only become delicate
threads or ribbons when the flow of the liquid that  shaped them
was diverted. But the majority have reached vast proportions.
Halls as large as cathedrals have been dissolved ou t of the rock and
in them stalagmite formations of enormous extent have been built
up to arouse the awed admiration of thousands of visitors, who pass
through the caves and examine them with the aid of the most
modern types of lighting.

Imagination has run riot while gazing at the fantastic shapes into
which the countless stalactites and stalagmites of practically every
limestone cave of importance have been carved. For instance,
there is no system without its Cathedral. This name usually is
given to the finest and largest of the domed chambers and in
almost every instance there is in i t  a towering mass of rock that the
water has carved into some semblance of an organ. In  the Jenolan
caves, a wonderful system in the mountains 136 miles west of
Sydney, New South Wales, the cavern that is called the Cathedral is
162 ft. in height. In  i t  there is an enormous mass of gigantic
columns that in outward appearance resembles an organ loft and
pulpit. In  order to add to the illusion, electric lamps have been
placed in t iny crevices on the walls of the gigantic chamber, and
when lit these have the effect of
sunshine entering the windows
of an immense cathedral.

The Cathedral Domes of the
Mammoth Caves in  Kentucky
are so far distant from the en-
trance to the Cave, and the
passages through which they are
reached are so intricate and
winding, that they were lost for
50 years after first being dis-
covered.

A Cathedral complete with an
organ may be seen in the
Waitomo caves of New Zealand,

Van Zy l
s tumbled
across the

wh i le
search ing
fo r  a
wounded
buck that
he had fol-
lowed after
shooting it.
The game
was lost, but
instead was
found what
has  become

one world's great
51 show places.

9¾ As in many other
5. 1 caves, electric lights

are now employed to
reveal the beauties of
Van Zyl’s Hall, the
largest of the caverns,

I an d as  soon 35 these
are switched on the
visitor sees above him a
d ome th at is as blu e as the
sky and is crossed with
delicate filmy white

clouds. In imagination on all sides he sees
snow slopes covered with miniature snow
ladden trees and castles, and immense col-
umns studded with crystal and flanked by
folds of stone moulded in such a manner as to
suggest drapery cf every kind and texture.

I t  is interesting to find that these caves must have been known
centuries ago. Excavations in them have revealed beneath their
earthen floor animal and domestic remains from prehistoric times,
while in places the paintings and engravings of the mysterious
artistic race that once appears to have inhabited South Africa
also may be seen.

In  the White Scar Caverns of Ingleton stalagmite formations
quite as wonderful as any to be found elsewhere may be seen. These
vary from fragile straw stalactites, as they are called, to gigantic
columns, and include many attractive ribbon formations and lime-
stone falls. At  one place the rock has been moulded into a remark-
able statue-like shape, that resembles in appearance the carved
figures of angels that are often seen in churches and cathedrals.

The newly-discovered caverns at Carlsbad, New Mexico, are
noteworthy for their wonderful stalactites and stalagmites. These
range from enormous blocks weighing many tons to t iny  specimens of
such delicate texture that their colour may be seen on merely
holding a lantern behind them. The passages and halls at present
explored cover a distance of more than 1 2 miles and i t  is certain that
beyond these stretch others, possibly even larger, that have not yet
been visited. The air throughout is wonderfully fresh and it is
believed that there are other entrances in addition to that revealed
by the nocturnal flight of the bats that inhabited the caves.

One of the chief glories of the Carlsbad caverns is the enormous
hall that has been named the “ Big Room.” In  size this surpasses
any hall ever built by man, as well as all other natural chambers that
so far have been discovered. I t  is more Continued on page 478)

(Left) Curtains in limestone in the '*  Big Room "
of the Carlsbad Caverns. (Centre) A fantastic
stalagmite in Ruakuri Caves. (Right) " Waitomo
Cathedral,” an immense chamber witn adorned roof in
the Caves at Waitomo, New Zealand. It  is impossible
to form an adequate idea of the enormous length of
time that has been required for the formation of these
wonderful stalagmites— millions upon millions of

years at least

and there i t
is quite easy
to imagine
that nature
has antici-
pated man in
constructing
columns of
the finest
orders of
architecture.
There is also

a Cathedral in New Zealand's finest caves—those of Aranui.
These were discovered as recently as 1911 by  a Maori pig
hunter, and are remarkable for the amazing variety of fantastic
shapes and forms to be seen in them. The caverns are full
of wonderful arches and balconies carved in the limestone, and
from these are suspended stalactites of amazing delicacy and
beauty. Most of the limestone within the caves is white and
crystalline, but in places it shades off to a delicate brown.
Everywhere what have been described as shawl and blanket
formations are hanging in great profusion and the markings of
their coloured edges are almost faultless.

To  add to the interest of many caves the limestone often is
delicately coloured and in many places is studded with crystals that
shine brilliantly immediately the light strikes them. For instance,
the wonderful Cango Caves near Oudtshoorn, South Africa, are

must have been necessary.

— �v
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: The Interior of a Signal-Box
Interlocking Safety Mechanism
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ALMOST everybody is familiar with the general appearance
of a signal-box with its long row of levers, by means of
which the points and signals are operated through the

medium of connecting wires and iron rodding. The levers are
placed in a frame in wluch they can be pulled forward or pushed
backward. The backward position is the normal one, and when
the levers are in this position the
signals are at " danger/’ and the
points are set for the main line.
Each lever is held in place by a
catch that is released by pressing
a handle when the lever is moved.

In order to assist the signalman
in rapidly picking out individual
levers, these are painted in dis-
tinctive colours. The arrange-
ment varies to some extent on
different lines, but the usual lever
colours are green for " distant ”
signals and red for other signals ;
black for points or switches ;
blue for facing point locking bars
and bolts, and white for spare
levers. In addition to this dis-
tinctive colouring the levers carry
plates bearing numbers, or al-
ternatively have the numbers
painted on their sides. These are
known as " releasing " numbers,
and they are arranged in the order
in which each lever must be pulled
before a certain required lever can
be operated. These numbers form an important part of the
interlocking system.

Interlocking may be described as arranging the operation
of the levers in the signal-box in such a manner that they allow
one another’s movements in carrying out correct setting of points
and signals, but obstruct one another in movements that would
bring about wrong settings. In
order to guard effectually against
mistakes on the part of a signal-
man. the signals are interlocked
so that " distant " signals cannot
be lowered until the " home " and
"starting” signals have been
placed in the ‘'all right ” position.
In a similar manner, points con-
nected with the running lines must
be correctly set before the " home "
or " starting ” signals can be
lowered.

These safety movements are
carried out by means of an inter-
locking frame. In this the move-
ment of a signal or points lever
moves a tappet or sliding bar of
metal to which it is attached.
This in turn moves appropriate
" dogs ’’  that engage in notches in
the tappets belonging to the par-
ticular points and signal levers
that the movement of the first
lever necessitates should be locked.
The signals thus locked remain
locked until the first lever is returned to its original position.
This method of interlocking also makes it necessary for the
levers to be set and returned in the proper order. For example,
the points must be set before the signals are lowered ; and
conversely the signals must be returned to "danger" before the
points levers become unlocked.

Each signal-box is provided with a diagram showing the
position of all signals and points with which it is concerned,
together with the numbers of the operating levers.

In many large signal-boxes the task of operating the levers
is now carried out by electric or pneumatic power. In such
cases the signalman has only to move a lever a few inches in
length, and this lever brings into action the mechanical power
and effects the required operation. Power signalling has many
other advantages in addition to relieving the strain upon the

signalman's arms. The long
stretches of rodding and wire
are replaced by electric wire or
small tubes, which, as there are
no moving parts, can be covered
in as desired, or even carried
underground. Another advantage
is that corners and curves can
be negotiated with the greatest
ease and without the addition
of complications such as arise
with rodding.

Every signal-box is connected
electrically with the boxes on
each side of it, and is provided
with telegraph and bell instru-
ments. Trains are worked on
what is known as the " block "
system. The length of lino
between the last stop signal of
one box—that is the " starting ”
or the " advanced-starting ”
signal—and the first stop signal
of the next box—that is the
" home ” signal—is called a
11 block ” section, and only one

train at a time is allowed to be on each section. Each box
has a tapper bell for each section on each side of it, both for
" up " and “ down ” lines, and communications between signal-
men are made chiefly by means of a code of bell signals.

The semaphore type of signal, the idea of which was taken
from the semaphore signalling used in the Navy, is now the

most popular throughout the
world. With various modifica-
tions to adapt it to certain
special purposes, it is used for
all types of signalling. In certain
countries, however, disc and
other form of signal are still
extensively used.

The first semaphore signal is
said to have been erected by
Sir C. H. Gregory in 1841 at
New Cross on the London and
Croydon Railway.1 For a long
time the signals were operated
by levers fixed to the post itself,
which necessitated having men
stationed at the foot of the
posts, each man having one or
two posts under his control.
As traffic increased, however, it
was found very inconvenient for
the signalmen to have to walk
to each signal when it became
necessary' to move the arm.
Sir C. H. Gregory followed up
his invention of the semaphore

signal by producing the first machine for operating several
signals and points from one place; and in 1843 lie demon-
strated the practical value of his invention by working from
one frame of levers the signals and points at the Bricklayers’
Arms Junction on the Croydon Railway.

The supremacy of the semaphore signal is now threatened by
colour-light signals that are easily visible at 1,000 yards in daylight,
and at a still greater distance at night. Numerous installations of
these have been brought into use during recent years.

The interior of a large signal-box, showing the lever frame and the numbered
levers. A certain order has to be observed in using the levers and the

numbers give the key to this.

The rods and cranks that pass below the signal-box and transmit the movements
of the levers to the points and signals. These parts are very strong so as to

stand their heavy duties.
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XXIIL— GALILEO AND THE REFRACTING TELESCOPE

FEW inventions have meant so much to a particular branch of
science as the telescope has meant to Astronomy. With
its aid astronomers have learned far more in the past 300

years than in all the ages since Man appeared on the Earth. The
ancient astronomers laboured long and diligently, but their progress
was inevitably limited by the fact that they possessed no instru-
ments except crude wooden cross-staffs and quadrants. Even
the famous Danish astronomer Tycho Brah£ (1546-1601), who
always dressed in his best robes when observing, in order to show
his respect for the heavenly bodies, had only sextants and
quadrants to help him in the making of his catalogue of 777 stars
and his various observations in regard to comets and the planets.
Indeed, when we consider that all the astronomers prior to
Galileo were without telescopic aid, it is remarkable that they
accomplished as much as they did.

There is some reason for believing that
a magnifying instrument of a crude form
was known in very early times, for there
seems to be some evidence that the
Babylonians knew of the four largest
satellites of Jupiter, which are invisible
without optical aid to even the keenest-
sighted person of to-day. If  such an early
magnifying instrument did exist, knowledge
of it appears to have been completely lost.

As was the case with many other in-
ventions, the theory of the telescope was
outlined by various writers long before an
actual instrument was made. One of the
earliest references occurs in a book entitled
" Opus Majus" written about 1260 by
Roger Bacon, a Franciscan friar at Oxford.
After describing spectacles, which were
then a recent invention, and explaining
how they magnify objects, he adds that
,f greater things than these may be per-
formed by refracted vision *  . . And thus
from an incredible distance we may read
the smallest letters . . . Thus also the sun,
moon and stars may be made to descend
hither in appearance, and to be visible
over the heads of our enemies, and many
things of the like sort, which persons
unacquainted with such things would refuse
to believe/'

Three hundred years later an English mathematician and
architect named Leonard Digges read Bacon's writings on this
subject and became so interested that he began experimenting
with various lenses. Digges appears to have been fairly successful,
for his son, writing in 1579, records that his father " among other
curious practices had a method of discovering by proportional
glasses set at due angles all objects pretty far distant that the
Sun shone upon which lay in the country round about." It is
evident that Digges constructed some form of telescope, but all
traces of his instrument have been lost.

The earliest practical telescope of which anything is known
was invented in 1608 by a Dutchman named Hans Lipperhey,
an optician of Middelburg. There are different stories of how
Lipperhey came to invent his telescope. According to one
account his apprentice was playing with some spectacle lenses
when he happened to hold up two of them, one in front of the
other. He casually directed this combination toward the steeple
of a neighbouring church, and on looking through the nearer

lens he was astonished to find that the weathercock surmounting
the steeple appeared to be slightly larger and nearer. The effect
startled the boy, and after repeating the experiment to reassure
himself, he told his master of the matter. Lipperhey realised the
importance of the discovery, and by fitting the lenses in a tube so
that he could adjust and preserve their relative distances, he
produced his first telescope.

Lipperhey sought to patent his telescope on 2nd October, 1608,
and his application was considered by the States Assembly. A
committee was appointed to test the instrument, and their report
was so favourable that he was commissioned to make three
similar instruments with lenses of rock crystal. A condition
of the order was that he must not di vulge the secret of his invention.
He was paid 900 florins for these instruments when they were

completed. The States Assembly suggested
that Lipperhey should adapt his telescope
so that a person could look through it
with both eyes. After further experiments
he accomplished this, and the altered
instrument was approved by the Assembly-
on 15th December, 1608. Lipperhey was
then commissioned to construct two
similar instruments " for the use of the
Government," and he was paid the same
price for these as for the three earlier
instruments. The Assembly refused to
grant him the exclusive right to make and
sell his telescope, however, on the ground
that by this time many people had learned
of the invention.

Lipperhey later exhibited his original
telescope, through which one could only
look with one eye, in the window of his
shop. As a toy it was regarded with
interest by passers-by, and one day it
attracted the attention of the Marquis
Spinola. After examining the telescope
more closely inside the shop he bought it,
and later presented it to Prince Maurice
of Nassau, who thought that it might
prove useful during military operations.

On 17th October, 1608, another Dutch-
man, James Metius of Alkmaer, applied
to the States Assembly for a patent for
a telescope that he had invented. In his

application Metius stated that he discovered the instrument by
chance while engaged in other experiments, and he claimed it
to be as efficient as the one that " had recently been offered to the
States by a citizen and spectacle maker of Middelburg." Apparently
the telescope was not as good as Metius claimed it to be, for the
Assembly recommended him to bring it to greater perfection and
then repeat his application. No details exist of the telescope,
but his original application is preserved in the library of Leyden
University.

During the summer of 1609 news reached Venice that a Dutch-
man had presented to Prince Maurice of Nassau a glass so skilfully
devised that by means of it a man two miles away could be seen
quite plainly. This information greatly impressed Galileo Galilei.
Professor of Mathematics at Padua University, who was then
visiting Venice. He gave the matter a great deal of thought,
and on his return to Padua he set about constructing a similar
instrument.

Galileo was bom at Pisa on 15th February, 1564. He was

Galileo Galilei
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educated partly at school and partly by his father, and completed
his studies with a literary course at the Monastery of Vallambrosa,
near Florence. His leisure time was spent in various ways, but
from an early age one of his favourite hobbies was designing
working toys. His father decided that the boy should become
a doctor, and on 15th September 1581, Galileo was sent to Pisa
University to commence his medical studies. Medicine did not
attract him, however, but he developed a great liking for mathe-
matics and made rapid progress in this subject. In 1589 he
became Professor of Mathematics at the University, and three
years later he was appointed to a similar post at Padua University.
There he found time to indulge his fondness for inventing things.
He produced many ingenious devices, including an air thermometer
(described on
page 842 of the
"M.M." for
November ,
1929), a geo-
metrical com-
pass or sector,
and a machine
worked by a
horse  fo r
raising water
and distribu-
ting it through
a series of
channels.

I t  is unfor-
tunate that
no th ing  i s
known o f
Galileo’s first
telescope be-
yond the fact
that he report-
ed his success
to friends in
Venice with
whom he had discussed the matter. Six days later he was
summoned to that city to exhibit his telescope before the chiefs
of the Republic. In the meantime he had completed an improved
telescope, and there is an interesting account of this in his book
4' Sidereus Nuncius.” Galileo says : “ I  prepared a tube, at first
of lead, in the ends of which I fitted two glass lenses, both plane
on one side, but on the other side one spherically convex and
the other concave. Then bringing my eye to the concave lens
I saw objects satisfactorily large and near, for they appeared
one-third of the distance off and nine times larger than when
they were seen with the
natural eye alone." The
tube of this telescope was
about 26 in. in length and
1 |  in. in diameter.

Galileo took this telescope
to Venice, where it was
shown for the first time in
public on 21st August, 1609,
from the top of the campanile of St. Marco, the highest church
tower in the city. The farthest object that could be clearly seen
with the instrument was the campanile of a church 21J miles
distant. The view obtained by means of the telescope greatly
astonished those who were privileged to peep through the small
instrument. Galileo relates that " many of the nobles and
senators, although of a great age, mounted more than once
to the top of the tower, in order to see sails and shipping that
were so far off that it was two hours before they were seen without
my spy-glass, steering full sail, into the harbour ; for the effect
of my instrument is such
that it makes an object 50
miles off appear as large as
if it were only five."

Galileo’s third telescope
was more powerful than the
two previous instruments
and not only magnified
objects more than 60 times
but gave better definition.

By means of his telescopes Galileo surveyed the heavens and
made many important discoveries. He saw that there were ten times
as many stars as he could discern with the naked eye, and thus
disproved the common belief at that time that the stars were all
at an equal distance from the Earth. The knowledge thus gained
made him eager to have still more powerful optical aid, and before
long he produced a fourth telescope. With this he carried out
observations of the Moon, and declared that this appeared " about

20 times larger and 400 times nearer than when seen by the naked
eye." A visit to Florence in 1609 gave Galileo an opportunity
to show this instrument to the Grand Duke, who 11 to his great
surprise and delight, was able to see that the Moon was an object
similar to the Earth." The lenses of this telescope were adjustable,
being held in small tubes that could be moved backward and
forward in the main tube of the instrument.

At the beginning of 1610 Galileo completed still  another telescope.
This new instrument was the most powerful that he ever made,
and was capable of showing objects " more than thirty times
nearer and almost 1,000 times larger." With this telescope he
confirmed his previous observations of the Moon, and made many
other astronomical discoveries, including the satellites of Jupiter

and a number
of fixed stars.
Dur ing  the
winter of 1610
he made and
ground " at
great fatigue
and expense "
more  than
100 ob jec t
lenses, but of
these only ten
proved to be
su f f i c ien t l y
powerful to
revea l  the
satellites of
Jupiter. Gali-
leo continued
to grind lenses
for his tele-
scopes until
his sight began
to fail in 1637.
Two years
later he be-

came completely blind, and his great work as an astronomer was
brought to a close. He died on 8th January, 1642.

The telescopes of Galileo were what are known as "refracting"
telescopes, in which the rays from the object are made to converge
by refraction, or bending. The simple Galilean telescope con-
sisted of a tube having at the outer end a large convex lens known
as the " object-glass," and at the other end a smaller concave lens
known as the " eyepiece." The object-glass acts as a large eye
and collects a greater amount of light than could be gathered by
a human eye looking at the same object. In passing through

this lens the rays are re-
fracted inward so that they
converge. Before reaching
the eye they are intercepted
by the concave lens and
refracted outward, so that
they become parallel or even
slightly divergent. The
result is that the apparent

size of the object is increased.
During 1611 a German astronomer named Johann Kepler

declared that a telescope in which both object-glass and eyepiece
were convex lenses would allow a larger field of view than a
Galilean telescope, in which the eyepiece was a concave lens. This
innovation was not put into practice until many years later, and
the first powerful telescope of this type was completed by Christian
Huygens. The Kepler form of telescope did not come into
general use until the middle of the 17th century.

Makers of refracting telescopes who endeavoured to construct
larger instruments en-
countered two serious
drawbacks. They found
that the object viewed
seemed to be surrounded
by the colours of the rain-
bow, and that the image
was distorted owning to the
light rays that passed
through the margin of the

object-glass being brought to a focus before the others. These
faults became known respectively as " chromatic aberration "
and " spherical aberration." Huygens and other makers of
telescopes endeavoured to overcome these defects by constructing
telescopes of great length, and Huygens records that he and his
brother made object-glasses of 170 ft. and 210 ft. focal length.
Some of these unwieldy instruments were mounted on high poles
and were moved about by means (Continued on page 519)

EvE Pl ECL

Diagram illustrating the principle of the Refracting Telescope (see below).

Eve PtECE

The principle of the Achromatic Refracting Telescope. These diagrams arc reproduced from the
Editor's book “The Romance and Reality of Astronomy," by courtesy of the publishers, Thos.

Nelson and Sons Ltd.
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IV.—SHACKLETON’S GREAT EFFORT

LAST month we described how Captain Scott with four com-
panions reached the South Pole on 17th January, 1912, only
to die on the Ross Barrier on the return journey. This was

the last episode of Scott’s expedition, the second he had com-
manded in the frozen South. We must now turn to the achieve-
ments of Sir Ernest Shackleton, whose attack on the South Pole
in 1908 was one of the most brilliant exploits in Antarctic explora-
tion, and only just failed to forestall both Scott and Amundsen.

Sir Ernest Shackleton first became prominent when he took part
in Scott's " Discovery **  Expedition. He owed his selection for that
expedition to his knowledge of sailing
vessels, but his energy and resource so
greatly impressed Scott that he was chosen
as one of the leader’s companions in the
march southward that established a new
Polar record.

During that journey Shackleton suffered
severely from scurvy, and he was in such an
exhausted state on reaching the head-
quarters of the expedition that it was
necessary to invalid him home. In spite
of this experience his enthusiasm for
Antarctic exploration grew, and he bent all
his energies to the task of securing sufficient
financial backing to enable him to lead an
expedition of his own. In this he was
eventually successful and in the '*  Nimrod,"
an old whaling vessel* he entered the Ross
Sea in January, 1908, His intention was to
establish a base in King Edward VI  I Land,
which had been discovered by Scott a few
years earlier ; or near it on the Barrier.
Unfortunately his plans to reach King
Edward VII Land were frustrated by heavy
ice pack. Changes on the Barrier also seemed
to show that it would not provide a safe
winter home, for enormous masses of ice had
broken away from its edge since last seen by
Antarctic explorers, and Shackleton had no
wish to be carried northward on an iceberg
formed in this manner. The only plan that
remained was to winter on Ross Island, on

the rest of the journey to the South Pole and back themselves.
As soon as possible after the end of the Antarctic winter Shackleton

set out. With him were Frank Wild, who had also been with Scott
in the " Discovery " Expedition ; Lieutenant Adams and Dr.
Marshall. Other members of the expedition accompanied them for
a short distance, and finally the four marched out into the unknown,
each leading a pony hauling a sledge loaded with provisions, on
7th November. They had started a desperate undertaking, for
from that moment they were to rely entirely on their own capabili-
ties for success in their journey of about 1.400 miles over treacherous

purfaces and in the face of death by starva-
tion or exposure.
| Shackleton set a course almost due south,
"and thus kept well away from the mountains
on the right that had been discovered by
Scott and his companions five years earlier.
The weather was bad and pulling the
sledges in the soft snow was heavy work for
the ponies. As they pressed farther and
farther south the animals became weaker,
and it  became necessary to kill three of them
in order to put an end to their sufferings.
Even when dead the animals were still of
service to the expedition, however, for their
meat provided the explorers with a change
from sledging rations and helped to ward off
scurvy, the dread of Arctic and Antarctic
explorers.

On 28th November the four men achieved
a new Antarctic record, for they passed
beyond the latitude reached by Scott in
1902. New land lay ahead of them, and
every day splendid mountains never pre-
viously seen by human eyes came within
their view. Then they began to experience
trouble with the disturbed state of the
Barrier surface, and eventually they were
brought to a standstill by a gigantic chasm,
80 ft. in width, that compelled them to make
a wide detour. The range of mountains
they had seen for days now lay directly in
their path, and it became evident thatSir Ernest Shackleton, O.B.E.

which Scott had established his headquarters in 1902 ; and the
members of the expedition were therefore landed on Cape Royds,
on the west coast of the Island. There they erected a hut that
was to be their home throughout the coming Antarctic winter, and
the necessary stores and equipment were quickly unloaded in
order that the “ Nimrod ” might return to New Zealand before
the sea froze over.

Shackleton had entered the Antarctic with the intention of .
making a very determined effort to reach the South Pole. Most
of his preparations were made with this end in view, and he had
given special thought to the sledging equipment necessary for
traversing the wilderness of ice and snow over which he must pass.
His experience with Scott had shown him that dogs were not too
reliable on the Barrier, and in their place he brought a number of
hardy ponies from Manchuria. These animals were accustomed to
snow and ice, and he anticipated that they would do good work in
hauling the sledges so far southward that he and the members of the
little party that he intended to take would be able to accomplish

their way to the Pole lay across them. They climbed one, about
4,000 ft. in height, in order to trace out a possible route through
the mountains, and from its summit were overjoyed to see an
enormous glacier that seemed to offer an easy path southward.

Without hesitation the four men resumed their march up the
great white way that led Poleward, to which they gave the name
Beard more Glacier. Shackleton, Marshall and Adams hauled one
sledge, while the solitary pony left to them pulled the second
under Wild's leadership. They had not proceeded very far up the
glacier when the man-hauling party heard a loud and agonised
shout from Wild, who was a little in the rear. Hastening back to
his assistance they found him precariously perched on the edge of a
gigantic crevasse, holding on for dear life to the sledge, which
threatened every moment to fall into the unknown depths below
the ice and to drag him with it. The sledge with its precious load
of provisions was quickly pulled into safety, but there was no trace
of the pony, which had disappeared in the black depths of the
crevasse. This had been a very narrow escape for Wild, and
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indeed for the entire party, for if they had lost the provisions on
the sledge they would scarcely have been able to make their way
homeward, and certainly would have had to abandon all hope
of reaching the Pole.

From this point onward every ounce of food and equipment had
to be pulled by the four men themselves. They forced their way
upward, slowly approaching the head of the gigantic glacier they
had discovered. Time after time they thought they had reached .
the plateau from which it descended, only again to find ahead of
them ice falls up which it was necessary to climb, dragging after
them their tremendous load.
But they doggedly pressed
on in spite of mishaps. Falls
were frequent, and each of
them disappeared on vari-
ous occasions through the
thin crusts of snow that
covered yawning crevasses.
Fortunately their harness
was strongly made and re-
liable, and saved them from
the fate that had overtaken
their last pony.

When the party reached
the plateau, conditions under
foot were much better, but
they wore now at a height
of nearly 10,000 ft. above
sea level, and the tempera-
ture was as low as 40-50°F.
below freezing point. Their
clothing was worn thin and
their footgear was almost
falling to pieces, with the
result that they suffered
terribly from the cold.
Breathing in the thin atmosphere was difficult, and their hard work
under these trying conditions brought on terrible headaches.
To add to their discomfort they were half starved.

All these hardships were endured in the hope that the scanty
store of food they had with them would enable them to reach the
Pole. As they marched southward, however, covering almost
incredible distances every day, they began to fear that their
resources were scarcely sufficient. Christmas Day was celebrated
by an exceptionally long march of 13 hours and by a wonderful feed
that included a tiny plum pudding. It  was then that their fear of
failure became most acute, but they were not yet beaten. They
formed the desperate resolve to
make each week’s supply of
food last ten days in future.
They were then living on a few
biscuits a day, and pemmican
boiled up with maize that had
been intended for food for the
ponies. The maize was half raw
and brought on acute indiges-
tion. Considering the circum-
stances, it  is remarkable to read
the cheery entry that Shackle-
ton made in his diary at this
time �v'*  I t  is a fine open air
life and we are getting south."

" Getting South ”  was always
in the leader’s mind, and his
companions backed him up
nobly. But even their iron de-
termination was beaten when a
fierce blizzard compelled them
to spend two days in idleness in
their tents, shivering with cold
and dreaming of the food they
so greatly needed.

At last the party recognised
that they had shot their bolt.
At 4 o'clock in the morning of
9th January, 1908, they left
their camp, and half ran and half walked a further distance of 11
miles southward. There they set up a Union Jack given them by
Queen Alexandra, and buried a metal cylinder containing a record
of their achievement. They had reached a latitude of 88°23'5.
This was 420 miles nearer the Pole than any previous explorer had
reached, and only 113 miles separated them from their goal. With
a feeling of disappointment, tempered by the knowledge that they
had done their utmost, they gazed longingly southward through
their field glasses. Nothing was visible but a continuation of the
bleak plateau covered with ice and snow over which they had

advanced since reaching the head of the Beardmore Glacier.
Returning to camp Shackleton and his companions quickly-

packed up and began the homeward march. Day after day they
continued the dreary journey northward, full of aches and pains,
and tantalised by dreams of abundance of food. Shackleton has
recorded that their conversation during the day almost entirely
ran on food. As soon as the day’s march had fairly begun, one of
them would say : " What's for breakfast to-day, boys ? " They had
already breakfasted on a pannikin of tough horsemeat, and a biscuit
and a half, but each in turn would then give free rein to his

imagination in describing
the amazing fare that await-
ed them at the end of
their journey !

The imaginary dishes
they invented were as-
tonishing in their richness
and quantity, the most re
markable being a wonderful
roll of mincemeat, bacon
anti rich pastry, suggested
by Wild. Shackleton’s best
contribution to these
imaginary feasts was a
gigantic pasty filled with the
contents of at least ten
sardine tins. He writes that
he proposed this with con-
siderable pride, for their
talks on food were taken
very seriously and on re-
turning home they really
intended to carry out a long
programme of intermittent
sleeping and feeding that
should only be interrupted

for regular substantial meals 1
In the meantime the reality was far different from their dreams.

At no time during their homeward run had they food on their
sledge for more than a few days, and failure to find one of the
numerous depots they had left behind on their southward march
would almost certainly have meant starvation. ” Our food lies
ahead and Death stalks us from behind,” ’wrote Shackleton in his
diary. While descending the Beardmore Glacier death nearly
overtook them, for after terrible struggles in a maze of dangerous
crevasses, they reached the depot at the foot of the Glacier after
being practically without food for two days. They were all heavily

bruised from continual falls,
and so weak that they only
continued pulling day after day
through force of habit. On
several occasions one or other
of them simply dropped from
exhaustion at the end of the
day’s march.

At  last they left the Glacier
and commenced the last stage
of their homeward journey.
The Barrier surface was almost
familiar ground, and they were
full of confidence. But new
troubles arose. Each in turn
became seriously ill  with dysent-
ery caused by tainted pony
meat picked up ' a t  one of the
Barrier depots, and for several
days they made painfully slow
progress.

Their hopes eventually
centred on a depot that
Shackleton had ordered to be
laid down for them. Failure to
find it meant the end, for the
supplies they carried were
practically finished. They
scanned the Barrier surface

eagerly as they drew near the spot where they expected to see it.
At last a strange flash attracted their notice ; they pressed forward
to investigate, and to their intense relief and joy they found that i t
came from the depot. Joyce, the man who had made preparations
for their return, had placed a biscuit tin in such a position on top of
the pile of cases that it  reflected the sunlight. A feast of good tilings
now awaited them, and the four hungry and weary men were able
to indulge in a meal as substantial, if not as varied, as the meals
they had dreamed about !

Their troubles were not yet at an end, (Continual on page_519)

Weddell seals fighting. These inoffensive creatures abound in the Antarctic. They are agile and
graceful in the water, but ungainly and awkward when on land.

A violent quarrel between Adelie penguins. The two photographs on this page are repro-
duced by permission from ” The Great White South **  by Herbert G. Ponting, F.R.G.S.

(Duckworth & Co., London. 7/6).
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XX.—THE INSURANCE PROFESSION

THIS month we deal with a profession that affects every’
section of the community very closely. To-day practically
everybody takes the precaution of protecting any valuable

property he may possess, by paying agreed sums to an insurer,
usually an insurance company, who in return is willing to take
the risk of being called upon to make good any loss that may be
incurred. In addition, life insurance business has grown to very
large proportions. As a result the insurance profession has
become one of very great importance, and it offers boys and
voting men good opportunities for carving out successful careers.

The earliest form of insurance business appears to have arisen
in connection with losses at sea. Insurance against fire dates
from a later period, and apparently
it developed in its modern form
after the Great Fire of London in
1666. In recent times the scope of
insurance has been very greatly
extended, and to-day it is possible
to insure against risk of loss from
almost any cause. Fire and marine
insurance are still predominant, but
many subdivisions of the chief
branches of this business have
sprung into existence, and insurance
generally tends to become more
complicated and world-wide in
character.

There are two distinct branches of
insurance, one being described
correctly by this name, while the
other is known as assurance. Assur-
ance is a form of life insurance under
which a sum of money is paid to the
representatives of the insured person
on his death, or to himself when he
reaches a certain age. The amount
of the periodical payments or pre-
miums that are required to secure
this benefit are based upon the
average death rate, the actual sum
paid depending on the age at which
the assurance was effected. It will
be seen that this money is certain to
be paid, unless the policy or agree-
ment is allowed to lapse.

Insurance is chiefly concerned
with losses at sea, or from fire,
burglary and accident. Property
of all kinds may be insured, or pro-
tected against loss, and the premiums
are calculated as a proportion of the
value insured, this proportion depending on the risk. It is by
no means certain that losses of this kind will  occur, and actually
in the majority of cases no claim is made by those who have
taken out a policy, It is this fact that constitutes the difference
between assurance and insurance.

The probability of being required to make good any losses
that may occur among its clients in any one branch is carefully
averaged out by an insurance company in order to ensure that
it may profit from its willingness to take the risk. Losses are
repaid from the premiums of clients who do not have cause to
make any claims.

The total funds of British assurance companies exceed
£600,000,000. The annual premiums paid to fire insurance
companies amount to /12,000,000, and every year /15,000,000 is

paid in the fo; m of premiums to the accident insurance companies
in this country.

Insurance offers scope for a wide variety of talents. A boy
with a good mathematical training may find employment as an
actuary, whose work consists of compiling and interpreting
statistics relating to insurance work. Another who possesses
selling ability and powers of organisation will find an outlet for
these in obtaining new business for his company ; and the
possessor of commercial ability and sound business instincts will
find opportunities in practically all branches of insurance.

Those who wish to make the best of a career in this sphere should
have an all-round education, and the profession offers good

opportunities to those who have
obtained training at a good public
or secondary school. The usual age
at which to take up a junior clerk-
ship, the natural beginning for a
career in insurance, is from 17 to 19,
and preference is given to those
who show a satisfactory school
record . 11 may be taken as necessary
that a Matriculation Certificate, or
its equivalent, should be obtained
before leaving school.

The salaries paid during the first
few years in the offices of an insur-
ance company or a firm connected
with insurance are usually low. A
boy who has entered a good office
will find ample rewards in later
years, however, for as he progresses
and becomes capable of undertaking
more responsible work, his salary
rises in proportion. The prospects
are undoubtedly good for a boy
who is enthusiastic and industrious,
and has a natural aptitude for the
business.

The early years of work in an
insurance office are devoted to
learning as much as possible about
the business generally, and particu-
larly to acquiring practical ex-
perience. A considerable amount of
specialised knowledge is required in
dealing with insurance matters, and
when the time comes for advance-
ment, it is necessary to make a
choice of one branch of the work.
The selection will depend largely
on the inclinations of the boy him-

self. Generally speaking, the fire and accident departments
offer the best opportunities, and the higher posts are usually filled
by men who have a sound knowledge of one of these branches.

The greater number of the Large composite insurance companies
generally employ two distinct staffs, one for work in the office and
the other for outside duties. All  insurance companies make use of
agents to obtain business for them. Some of these agents are
professional men, such as solicitors and accountants, who are likely
to be useful to the company.

An inspectorship in an outside department is an excellent avenue
to promotion. The holder of such a position deals with those who
act as agents, and it is his duty to see that his company's position is
well maintained. An application for a post of this kind may be
made by a young man who has spent some years in the office of

nnnnnnnnnnonnnnnnnnnaDnnnnannnnnnannan

H Sir Ernest Bain, K.B.E., LL.D., J.P., is Governing Director of
n A. W. Bain & Son, incorporated insurance Brokers, and is a

leading authority on insurance. During the War he controlled the
U Insurance Department of the Ministry of Food, and was knighted
“ in 1921 in recognition of his services.
u Sir Ernest is greatly interested in educational matters, and is
B Chairman of the Finance Committee of the University of Leeds.

�‘�‘�‘�‘�‘ EtnnnnnnnnnnDannnnnnnonnnnnnnnnnnn

meccanoindex.co.uk



THE MECCANO MAGAZINE 459

claims department of an insurance company also may do well
as independent loss assessors.

Another interesting branch of insurance work is carried on by
the insurance broker, who acts as intermediary between insurance
companies or underwriters on the one hand, and those who wish to
effect insurances on the other. A broker' must have an expert
knowledge of insurance in practically all its branches in order that
he may be in a position to advise clients of the best means of carrying
out their wishes as well as to place their business in the most
advantageous quarter.

The advantages offered Ir, the insurance broker have given
increasing importance to his work In addition to guid-
ing his clients in placing their insurances, be also aids them
when it is necessary to make claims. Settling a claim
is seldom a simple business and the expert knowledge of

the broker undoubtedly saves his
clients a considerable amount of
worry by dealing with the many
complicated questions that may arise.

A boy who wishes to become an
insurance broker should obtain a
situation with a well-established firm
of brokers. In addition to gaining
experience of the work in this manner
he should endeavour to secure mem-
bership of the Corporation of Insur-
ance Brokers, which may be regarded
as essential for success. Two grades
are recognised. These are Associate-
ship and Fellowship, and they can
only be obtained by passing examina-
tions held by the Corporation.

There are excellent openings in
various special branches of insurance.
Of these the most interesting is
probably marine insurance, which is
chiefly effected through the famous
London Corporation known as
Lloyd's. This historic institution
derives its name from that of Edward
Lloyd, who owned a coffee house in
London towards the end of the 17th
century. This house became the
principal resort of those interested in
marine insurance. Shipowners were
accustomed to meet there under-
writers, as the men are called who are
prepared to accept the risk of loss of
vessels or cargo in consideration of the
payment of a premium. Eventually
the coffee house was abandoned for a
room in the Royal Exchange, and
owing to the great expansion in the
amount of business transacted,
Lloyd's also began to publish shipping
news and to collect information of all

kinds that would be of value to underwriters. *
The Corporation itself does not issue, or assume any liability

under policies, all the underwriting business being transacted
by individual members. Underwriters at Lloyd's must have
a wide knowledge of ships, seamen and cargoes, in order that
they may be able to estimate quickly the risk of loss in any
proposed transaction. Their responsibilities are very great,
but those who are successful earn very large incomfes. A system
of working in syndicates spreads the risk over a number of
underwriters, whose combined resources are capable of standing
the strain of the heavy payments that may result from a series
of wrecks or other misfortunes.

The first step towards becoming an underwriter is to obtain
a really sound education, and in this emphasis should be placed
on mathematics. A boy who is well qualified in this respect
should seek a position as clerk to an underwriting member of
Lloyd’s. If successful in securing a post of this kind he will
spend several years in the acquirement of experience of the class
of work he has chosen, during which time lie will receive only
a small salary. A post as deputy-underwriter should then
follow, work of this kind being carried on for a small salary or
commission.

After spending about five years as deputy underwriter, election
to Lloyd’s as a full underwriter may be sought. Every appli-
cation must be supported by at least six members, and a sum
of from /5,000 upwards must be deposited as security, the exact
amount being determined by the ruling committee" of Lloyd’s.
In addition there is an entrance fee of /500 and an annual sub-
scription of /300. When the necessary formalities have been
completed, the applicant becomes a full member.

an insurance company and is thoroughly familiar with the
necessary routine work. If his application is granted, he will
receive a fixed salary and commission on the business that passes
through his hands. The fixed remuneration is not very high, £150
a year being a reasonable figure for a young man ; but one who is
moderately successful may earn in addition a commission of
between /200 and /300 a year.

An important branch of insurance work deals with the calculation
of probabilities in life insurance and with similar problems. The
men who specialise in this work are known as actuaries. The
statistics that they prepare are used in fixing premiums
and in deciding the general conditions under which insurance
policies are issued. Thus actuaries occupy very important
positions, and thoroughly competent men command high
salaries. The head of the actuarial department of a large
insurance company may receive as
much as /5,000 a year, and well-
qualified assistants may expect /400
to /800 a year, or even more.

The usual method of becoming an
actuary is to secure a junior clerk-
ship in the life department of an
insurance company, and a salary of
from /60 to /80 a year may be
expected during the first few years.
The next step is to qualify by
examination for membership of the
Institute of Actuaries. Mathematics
naturally figures prominently in such
examinations, and only those who
possess ability in this subject should
think of adopting this side of the
insurance profession. When full
membership, or Fellowship as it is
called, has been obtained, the quali-
fied actuary may set up in practice
for himself ; but it is more usual
to take up a position on the actuarial
staff of an insurance company.

In view of the highly-specialised
character of the work, it is advisable
for those who wish to reach the
highest posts in the actuarial pro-
fession to attend a University after
leaving school, and to obtain an
honours degree in mathematics.
The next step is to secure an appoint-
ment as an actuarial clerk in order
to acquire the necessary practical
experience ; and at this stage the
examinations of the Institute of
Actuaries may be taken. A young
man who becomes a Fellow of the
Institute by following this course
is well equipped to occupy successive-
ly the posts of Assistant Actuary and
Chief Actuary to an insurance company.

Those who wish to succeed in the insurance world should become
members of the Chartered Insurance Institute. There are two
classes of members, Associates and Fellows, and admission to each
class follows an examination, The test that qualifies for Associate-
ship is held in four branches dealing with fire, life, accident and
marine insurance respectively, and is divided into two parts. The
Fellowship examination is open only to Associates, and deals with
the general principles of insurance. Membership of the Institute
is not absolutely necessary, but success in passing its examinations
is one of the best means to promotion, and it is gradually being
recognised that the leading posts are secured by its members.

Work that is directly connected with insurance is carried on by
loss assessors, who estimate the amount that should be paid by an
insurance company in respect of claims made on them. The work
was originally confined to the fire insurance branch, but with the
great increase that has taken place in recent years in the number
of burglary, theft and motor car insurance policies taken out, the
scope of the profession has been considerably widened. To-day
insurance covers so wide a field that there are abundant oppor-
tunities for experts in many branches of industry, who may make
excellent careers for themselves as assessors of damage due to fire
or other causes, and also for keen, alert men who are capable of
investigating the claims made on insurance companies. For
instance a well-qualified motor engineer may specialise in assessing
damage to cars due to collisions and other accidents.

The usual manner in which work of this kind is taken up is by
obtaining a situation as a clerk or articled pupil with someone
already engaged in the profession, but valuers, engineers, and other
specialists or capable young men who have had experience in the

The ’* Caller's " Rostrum at Lloyd's. I n  i t  is suspended the famous
“ Lutine ° Bell, which was saved from the “ Lu t ine , ”  a vessel wrecked i n
1799. The bell is rung when an announcement of the loss of a ship is

to be made.
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French Airmen Make Aviation RecordsAn Empire Air Route ExtensionNew Form of Aerodrome Beacon

The illustration on this page shows a
new form of aerodrome beacon that has
been introduced by the International
<jeneral Electric Company. The beacon
has been erected at the Cleveland Municipal
Airport. It incorporates several new
lighting principles and should be of great
assistance to night flyers, for its rays are
visible at long range anti penetrate fog
better than beams of ordinary white light
are capable of doing.

The beacon provides a rotating fan of
light that easily reaches the pilot at
whatever angle he approaches the landing
ground. One half of the light is white
and the other half red, and therefore the
airman sees alternate red and white flashes,
and is able to distinguish the aerodrome
from other brightly lighted areas,

Of the various light units composing the
beacon, four are drum-shaped and project
high intensity beams, two of which are red
and two white. These units are the four
lower ones shown in our illustration, and
they are identical in design with those
used in beacons that mark air routes, as
described on page 602 of the “N.M." for
August, 1930. The remaining units of
the beacon project less intense beams
at higher angles.

Aerodromes may readily be distinguished
by installing at them beacons of this type
having different sequences of coloured
flashes. Thus they may become as useful
to airmen as lighthouses are to seamen.

Air Trophies for
Air Commodore Kingsford-Smith

The Britannia Trophy of the Royal
Aero Club has been awarded for 1930 to
Air Commodore C. H. Kingsford-Smith.
The Trophy is held by the airman who
makes what is thought to be the most
remarkable flight of the year, and in this
instance was awarded in respect of the
famous Australian's flights from Ireland
to Newfoundland and from England to
Australia. Readers will remember that
the first of these flights was made in the
Fokker monoplane, " So Mem Cross,"
and the second in the Avro f< Avian,"
" Southern Cross Junior"

Air Commodore Kingsford-Smith also
has been awarded the Segrave Memorial
Trophy for 1930 in recognition of the same
flights. This is awarded annually by a
special committee to the British subject
who, in the opinion of the members, gives
the most outstanding demonstration of
the possibilities of transport by land, air
or water.

Two experimental air mail flights were
carried out between England and Australia
a short time ago. The machine that made
the first flight unfortunately crashed at
Kupang, on the island of Timor in the
Dutch East Indies, and the mails were
carried on the remaining 500 miles to
Port Darwin by Air  Commodore Kingsford-
Smith. From Port Darwin an aeroplane
of the " Qantas" Company took up the
service, the mails being flown across the
continent for delivery in Sydney and
Melbourne. * _ ?___?

Seven new international records were
set up simultaneously a short time ago by
two French airmen, Joseph le Brix and
Marcel Doret, in a Dewoitine D.33 low-
wing monoplane fitted with a Hispano-
Suiza 650 h.p. water-cooled direct drive
engine. The records were for duration of
flight and distance flown for machines
carrying various loads, the aeroplane
remaining in flight for 32 hours 17 minutes.
During this time 4,662 km. or 2,872 miles
were covered. The actual records were
duration and distance for machines carrying
a load of 500 kg., or 1,102 lb. ; 1,000 kg.,
or 2,2051b.; and 2,000 kg., or 4,410 lb. A
speed record for machines carrying a load
of 2,000 kg. also was established, the speed
over 2,000 km., or 1,243 miles, being
151.36 km. per hour, or 94 m.p.h.

On its record-breaking flight the machine
carried 1,063 gallons of petrol, 55 gallons
of oil and a load of 4,762 lb., in addition to
the two pilots. The all-up weight was
8,965 kg., or about 9 tons. The aeroplane
took off after a run of 4,225 ft. in 68
seconds.
Parachute Jump of Nearly Three Miles

Two remarkable records were made
recently with Irvin parachutes. The first
was a low jump from a height of only 85 ft.
In this the daring parachutist was only
10 ft. from the ground when his fall was
checked. This effort followed two success-
ful jumps from a height of 150 ft., these
being equal to the lowest heights from
which a successful jump had previously
been made.

The second of the two new records was
a long-delayed jump in which the parachute
fell 15,265 ft. before the canopy was opened.
The airman fell freely for about 1 |  mins,
but the shock when the parachute came
into action was not excessive. This is not
altogether unexpected, for it is well known
that in his rush earthward a falling human
being reaches his greatest speed at the end
of a drop of about 1,000 ft., the resistance
of the air preventing any further increase.
The speed attained is about 119 m.p.h.
The experiment was useful, however, for
it showed that an airman may remain
sufficiently alert to open his parachute
after falling thousands of feet. This should
finally dispose of the idea once held that
a fall through space produces unconscious-
ness. The successful low jump demon-
strates that, if there is no other chance
of escape, a parachute descent from this
height can be made with a fair prospect
of landing safely.

The rotating airport beacon in service at the Cleveland
Municipal Airport, Ohio, and described on this page.
Our photograph is reproduced by courtesy of the

International General Electric Company.

The scheduled time for the journey
of 11,194 miles was 15 days, which repre-
sents a saving of nearly a fortnight on the
time required by the fastest surface
transport. The route naturally follows
the one used by the Indian Air  Mail Service
as far as Delhi, the journey after this
being made by way of Calcutta, Rangoon,
Singapore and the Dutch East Indies.
I t  is proposed that a regular weekly air
mail service should eventually be set up
between England and Australia.
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The Blackburn “ Dart ” torpedoplanc in action. The torpedo it has just discharged may be seen above the surface of the water. We are indebted to the courtesy of the Blackburn
Aeroplane and Motor Co. Ltd. for permission to reproduce this photograph.

The Junkers Diesel Aircraft Engine

Research work on aero engines of the
Diesel type is now being carried out in
various parts of the world. In this
country, Rolls-Royce Ltd. are at work on
two engines of this kind, both of which are
standard Rolls-Royce engines adapted for
use with heavy oil. So far the greatest
advances have been made in America. The
Packard Diesel engine has been flown in
many types of machines. A detailed
article on the Packard engine appeared in
the "Al. AL."  for October, 1930,

The only other Diesel aero engine to
have attained any degree of practical
success has been constructed by the Junkers
firm in Germany. The first model of the
Junkers Diesel engine was completed
more than two years ago, the first flight
in which it was employed being carried
out on 3rd February, 1929. Since then
the engine has been subjected to extensive
tests, both on the bench and in aircraft,
and the latest type, known as the "Jumo
4," has been fitted in a Junkers F.24
low-wing monoplane and put into service
on German air routes.

The new engine is of the vertical opposed
. type, the cylinders being in a vertical
I plane. Two pistons are carried in each
I cylinder, and they work in opposition to
1 each other. The engine operates on the
F two-stroke principle and weighs 800 kg.,
r or 1,760 lb., and develops a maximum of

720 b.h.p. When working with the
throttle two-thirds advanced the petrol
consumption is approximately .348 lb.
per h.p.

World’s Longest Glider Flight
Since the article on Gliding and Soaring

that appears on page 462 of the issue was
completed, a German pilot has set up a
new world's distance record for gliders
by covering a distance of 165 miles. This
flight, which exceeds the old record by
more than 70 miles, was commenced at
Munich, where Groennoff, the holder of
the new record, was towed in his glider
behind an ordinary aeroplane until a
height of 4,000 ft. was reached. He then
cast oil and remained in flight until
darkness fell, when a landing was made
at Kaaden in Czechoslovakia.

The flight was made in a sailplane of
the Fafnir type, which has a wing span of
66 ft. I t  has a gliding angle of 1 in 25,
which means that the machine sinks one
foot for every” 25 ft.  travelled forward.

The Pobjoy " R ” Aero Engine

In the '*  Air News " pages of our issue
for January 1929, a brief description was
given of a light aeroplane engine designed
by Mr. D. R. Pobjoy. An improved form
of this engine, known as the Pobjoy
“ R ” type, is now in regular production
at Hooton Park Aerodrome, Cheshire, the
headquarters of the Liverpool Aero Club,
and is illustrated on this page. The
new engine is of the seven-cylinder,
air-cooled radial type and develops 75 h.p.
Its bore and stroke are 77 mm. and
87 mm. respectively, and it has the low
petrol consumption of 5.34 gallons per
hour. The engine is very small for
the power developed, its diameter being
254 in., and its weight, including airscrew
hub, starter, and full dual ignition,
only 130 lb.

The most unusual feature of the Pobjoy
° R " engine is that the airscrew shaft
is not in line with the crankshaft, but is
above it, the two being connected through
simple helical reduction gear. Thus when
the engine is running at 2,760 r.p.m.
the airscrew runs
1,400 r.p.m. and
propeller may be
effect of reducing
arranged exhaust
stalled for the same purpose.

The new engine is fitted in
Comper " Swift " single-seater light
aeroplane also constructed at Hooton
Park Aerodrome. When fitted with
this engine the " Swift " has a
very fine performance and is con-
siderably quieter for the occupants than
are most modern aeroplanes.

England to Australia in 10 Days

An excellent flight between this country
and Australia has been made by
C. W. A. Scott. Mr. Scott, who has
service with the R.A.F. and also
employed for some time as a pilot with
" Qantas/’ the Australian Air L™
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Company, made the flight of 10,500 miles
in 9 days, 4 hours, 11 minutes. This is
16 hours 48 minutes better than the time
taken by Air  Commodore Kingsford -Smith
and more than five days less than the time
taken by Squadron Leader B. Hinkler only
tfiree years ago. Mr. Scott made the flight
in a “ Gipsy Moth." The first stage of his
journey was from Lympne to Belgrade, a
distance of 1,100 miles, and this was
covered in one day.

Speeding Up British Air Services

Accelerated air services from London
are features of the summer time schedules
of the Imperial Airways that are now in
operation. A saving of 15 mins, has been
made on the 225-mile aerial journey
between Croydon and Le Bourget, while
flights to Berlin, Zurich, Prague and Mario,
in Sweden, may now be made in a single
day. Business centres on the Rhine and
throughout Central and Southern Germany,
are within a few hours’ journey of London,
and Imperial Airways machines from
London establish at Cologne connections
with a network of air routes to all parts
of Central and Southern Europe.

The England-India service also has been
speeded up. This has been made possible

A three-quarter front view of the Pobjoy *‘  R ’  ' type aero
engine, reproduced by courtesy of Pobjoy Airmotors Ltd.

as a result of new agreements with Italy
and Greece, but the introduction of faster
flying boats on the Mediterranean section
has played a part in the change. Passen-
gers and mails travel via Switzerland,
Italy and Greece. The journey between
London and Karachi is completed in 5 days,
2 hours, 35 mins., and the air mail from
London to Central Africa is scheduled to
reach Kenya Colony in only a few hours
over six days.
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TOWARDS the close of 1929 an Austrian aviator, Lieut. Dinort,
remained in the air in a glider for 14 hr. 44 min., setting
up a duration record for gliding flight that has not yet been

beaten. This feat seems to have focussed world-wide interest
upon the sport of gliding, for immediately it experienced a revival
of popularity throughout the world. This wave of enthusiasm was
particularly noticeable in England where, since 1922, when the
sport experienced a brief period of popularity, all general interest
in it had ceased. After Lieut. Dinort set up his record, however,
a number of British enthusiasts
reintroduced the sport to this
country, and now there are nearly
100 clubs either in existence or in
process of formation. The sport
is not yet so far advanced here as
it is in Germany where, in addition
to numerous clubs there are six
training schools, the most famous
being that at Wasserkuppe.

Gliding is often thought of as a
new sport, although in reality
gliders were the forerunners of
the modern aeroplane. Most of
the early pioneers of aviation were
keen students of gliding, for there
was no means of mechanical pro-
pulsion available, and this was the
only way in which they could
emulate the soaring flight of birds,
which no doubt first filled Man
with the ambition to fly. Records
show that as far back as 1809
attempts were made to build
gliders. In that year a machine
was constructed by Sir George
Cayley, a wealthy Englishman.
The machine that he made was not
a success, and neither were the
many others constructed by vari-
ous designers after Cayley's experi-
ments. Numbers of these machines
actually did succeed in remaining
in the air for short periods, but
they usually ended by crashing and
either killing or injuring their
pilots.

One of the most famous of the early pioneers was Otto Lilienthal,
who is often referred to as the " Father of Aviation.” Much of
Lilienthal’s study of flying was made on gliders, and he carried
out many hundreds of successful flights, his record distance being
1,200 ft. He was killed in 1898 when a glider he was flying

crashed to the ground and he was flung out of his seat.
After Lilienthal's death the next important figure in the history

of gliding was Percy Pilcher, who devised an ingenious solution of
the greatest difficulty experienced by early enthusiasts, namely,
that of making their gliders leave the ground. Lilienthal had
overcome this difficulty by constructing an artificial hill, from the
top of which he launched his glider. Another method, first used by
a Belgian named Vincent de Groof, was to carry the glider up into
the air below a balloon, and to release the machine at a suitable

height above the ground. De
Groof's glider had movable wings,
and he made several successful
flights in it after being launched in
this manner. On one occasion,
however, the mechanism of the

'wings failed to operate, and the
flight ended in a crash in which
the pilot was killed.

The method adopted by Pilcher
was by far the safest that had
been invented up to that time,
for he towed his glider behind a
horse ! When the machine had
risen into the air the tow rope was
cast off, and the pilot proceeded to
glide to earth. It is interesting to
note that a similar method of
launching gilders, but with the
place of the galloping horse taken
by a motor car, is used by many
clubs to-day, particularly in
America.

Pilcher’s work was contemporary
with that of the American Chanute,
who was followed by Orville and
Wilbur Wright. The prolonged
and extensive experimental glider
work carried out by these famous
brothers, enabled them to design
and construct the first successful
power-driven heavier-than-air
machine.

The success achieved by the
Wright brothers resulted in gliding
being studied in all parts of the
world, particularly in Germany.

As already mentioned, the sport became popular in England in 1922,
and a gliding meeting was held at Newhaven in that year. Several
records that still stand were set up at this meeting, but public
enthusiasm was never really aroused, and interest soon died away.
In 1930 Robert Kronfeld, the famous German glider pilot, paid a

The upper photograph shows Mr. Lowe-Wylde, of the Kent Gliding ciuD, (tying
the primary machine constructed by members. Mr. Lowe-Wylde holds the first
gliding licence granted in England. The lower photograph shows a ” Priifling ”

intermediate type glider in flight.
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visit to this country at the request of a number of enthusiasts,
and it was due largely to the wonderful flights that he made in
sailplanes that the sport became definitely re-established here.

Gliding appears to be the ideal pastime for the air-minded youth
of to-day. Flying generally is a sport that has a fascination
for thousands of young men in this country. Unfortunately the
cost of taking it up is exceedingly high as compared with the cost
of most other sports, the training for an *'  A *’  licence alone usually
costing at least /25. On account of this it is only a favoured few

• who are able to enjoy the exhilaration of actual flying. Gliding has
made it possible for non-flying enthusiasts to gratify their desires,
for it provides a sport that combines all the excitement of flying
with the great advantage of small cost.

The biggest actual outlay before gliding may be taken up is the
cost of the glider itself. This may be anything between /50 and
/120, but anyone possessing the
necessary skill and experience
could buy the parts and build a
glider for about /20. Usually a
number of young men band to-
gether to form a club and purchase
with their subscriptions a machine,
or the parts to build one. In start-
ing a club in this manner it is
advisable, and in fact really neces-
sary, to secure the services of some-
one with practical experience of
gliders ; or failing that of an aero-
plane pilot.

When a student joins an already
established club the first thing that
will be required of him is to assist
in catapulting other pilots into the
air. This operation is carried out
by a number of men who pidl on an
elastic rope fastened loosely to the
front of the glider by means of a
ring. When the pilot is ready to
commence liis flight he gives’ the
word for his machine to be released,
and he is then shot up into the air.

Gliders are controlled in an
exactly similar manner to aero-
planes, except that there is no
engine that can be brought into
play when the wind fails, and the
glider commences to sink. The
gliders are divided into three main
classes, primary* and intermediate
types, and sailplanes. A student
receives his preliminary training on
a glider of the primary type, of
which the " Zogling ” is probably
the best known. This training con-
sists of being towed over more or
less level ground, so that the
machine only rises a few feet.
After experience has been gained
in this manner the student is allow-
ed to make his first real flight.

I t  is not often that the first flight
is the great success that the be-
ginner intended to make it  ! The
shock of being catapulted into the
air frequently causes the pilot to
forget all that he has been told, and
in order to remain up he pulls the
“  stick *'  back, the nose rises, and the machine loses flying speed
and stalls. Crashes are seldom serious, however. So far there
has been only one fatal gliding accident in this country, and this, it
is important to note, occurred during the use of an entirely experi-
mental type of machine.

Some British chibs have now introduced the practice of towing
the glider behind a motor car, the tow rope being cast off when
sufficient height has been attained. This method of launching
makes it possible for gliding to be carried out over quite flat
country, but unless operations are in charge of a fully-qualified
instructor, there is a certain amount of danger in the process.

When a gliding student has shown himself capable of controlling
a glider of the primary type he graduates to the intermediate
machine, which usually resembles an ordinary aeroplane more
closely than does the primary glider. The “ Pru fling ” is the
most common intermediate type glider, although it is now being
replaced by the " Falke " in many clubs. Machines of this type
are considerably more difficult to handle than the ordinary be-
ginners* machine. They are also much more efficient, however, and

in them it is possible to make considerably longer flights.
By the time the student is able to fly  an intermediate glider with

some degree of success, he is ready to attempt to fly a sailplane.
A sailplane is a type of glider that has an extremely high efficiency,
and is suitable for use on cross-country flights, and flights of long
duration. The sailplanes owned by most schools and clubs are of
the " Professor *' type. Some idea of the efficiency of these
machines may be gained from the fact that Kronfeld, during
one of his exhibitions given at Itford Hill, near Lewes, made a
flight from this hill to a point near Portsmouth. The flight was
made in a straight line between the two places, which are over
70 miles apart, and it  occupied about three hours.

Glider pilots are licensed in a similar manner to pilots of power-
driven aeroplanes. There are three certificates for which they can
apply. The first of these is known as Certificate A, candidates for

which are required to make a flight
of at least 30 seconds’ duration,
followed by a normal landing. The
second or B Certificate is given to
pilots who are already in possession
of the first certificate, and have in
addition made two further flights
each lasting for 45 sec. Candidates
must also pass a test on application
for the licence, and this consists of
remaining in the air for one minute,
and making two S-shaped turns
during the flight. The third or C
Certificate is given only to fully
qualified glider pilots. To obtain
this a flight of not less than five
minutes must be made at an alti-
tude greater than that of the pilot
from which the flight was com-
menced.

Although much enjoyment and
many thrills are to be obtained
during the early training of a
glider pilot, it is only after he has
secured the " C M licence and is
able to fly a sailplane that he is in
a position to realise the practically
unlimited pleasure afforded by the
sport. When sufficient experience
has been gained long cross-country
flights may be made by taking
advantage of air currents caused
by the nature of the country, or
by using the currents that exist
beneath cumulous clouds.

So far we have mentioned
only the sporting aspect of gliding,
but it has also other important
features. A glider pilot gains
an extensive and very valuable
knowledge of the technical prin-
ciples of flight, which would stand
him in good stead if ever he
wished to become an aeroplane
pilot. He also gains a considerable
knowledge of meteorological con-
ditions, and in particular of the
air currents which, when they are
sufficiently understood, will make

The famous pilot Robert Kronfeld soaring in the 11 Wien ” sailplane at Itford. long glider flights a matter of
We are indebted to the courtesy of the Editor of “ The Aeroplane ” for permission i ~ v|irv _a av rout ine Whnn fli i«

to reproduce this illustration and the lower one on the previous page. ,K comes to pass gliding may be
turned to commercial use. Already two-seater gliders have been
built, and it is possible that larger ones to carry more passengers
will be constructed before long. A glider does not use either
petrol or oil, and consequently this form of transport would be
quite cheap. Another possibility is that gliders may be utilised
commercially by towing them behind aeroplanes, as barges are
towed behind tugs. A flight across America in a towed glider
has already been carried out, and further experiments in this
direction are awaited with interest.

Readers who wish to take up the sport of gliding will be well
advised to join established clubs, and not to build gliders for
themselves until they have gained some experience of glider
operation and repair work. There are numerous gliding clubs
scattered about the country, the greatest number being in the
South, where conditions, both of prevailing winds and the
nature of the country, are more favourable. Any reader
who decides to join a club may obtain the address of the
secretary of the nearest one by writing to the Editor of
the “M.M”
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