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The Era of Aerial Warfare Begins
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THESE TWO MEN SOLVED THE PROBLEM OF 5,000 YEARS
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In the annals of aviation the names of Wilbur and Orville Wright will remain in a place of highest
honour for all time_ After making careful investigations of the theory and problems of flying,
they designed, constructed and flew kites and gliders between 1899 and 1902, checking their
results by wind tunnel tests, being the first to use the scientific method on which all modern high-speed
aeroplane design is now based. Then, on December 17, 1903, came their crowning triumph when
their frail petrol-engined craft rose from the ground and flew-the world's first successful aeroplane

ITH the expansion of nationalism in the modern world, and,
the scramble for " a place in
the sun " that ensued from the rising'
ambitions and swelling ,populations of
rival empires, .kingdoms, republics, all
new inventions of human ingenuity
prior to the World War had come to be
examined first from the point of view
of their destructiveness.
The most
original minds of the past generation
seemed .bent upon the creation of
weapons to enable the nation that first
secured , their possession to destroy
numbers of citizens of other nations.
But it is an axiom that the cunning of
attack breeds equal cunning of defence
or counter-attack, and in the end the
ascendancy first attained by surprise is.
lost by goading the enemy to 'still more
ingenious invention. Gone for many
centuries, and never again to be the
monopoly of any nation, is such a
secret as that which helped Byzantium
with its " Greek fire " to maintain
itself, save only against the Crusaders
in 1204, for well-nigh seven centuries
against attacks from envious enemies
often its superior in man power.

W

The Element of Surprise
in Modern Warfare
and the tanks were really the
G asonly
elements of genuine surprise

BLERIOT : HAPPY HERO OF AN IMMORTAL FLIGHT
His name will ever live in the history of man's conquest of the air. First to fly an aeroplane successfully over the sea and first to make a really important flight in Europe over
a considerable distance in face of the then uncharted dangers, his crossing of the Channel
in July, ruou, opened up vistas of illimitable possibilities. Many of them have already
been realized and are found in this work among the Aerial Wonders of Our Time

that appeared in the whole course of
the Great War. Before . the end had
come those who had derived the first
profit from the gas surprise had cause
to regret its introduction, whereas the
tank, whose first appearance was not
altogether a success, proved in the end

to be almost. the solitary effective
product of human ingenuity to which the
pressure of the War had given birth.
Yet its value was vastly lessened by
the tact that all the belligerents
eventually armed themselves with a
similar weapon.
. .

Did the War
Really Help Aviation ?
IT has often been said—and too often

allowed to pass unquestioned—that
vast strides were made in the development of flying during the four years of
the War. It has been argued, indeed,
that in these tour years the art of
aviation advanced in a teverigh heat,
which in the ordinary pursuits of commerce and invention could not have been
generated. There is good cause to
doubt this, however, and one of the
many distinguished contributors to
WAR IN THE AIR will, at a later stage,
show my readers how much he holds
this view to be mistaken. , •••
Briefly, it may be said here that the
urgency of the need for airmen and
machines during the War led to many
detective designs being quickly ,standardized tor the sake of multiplication,
and so long as the instant purpose was
served, the • impulse was rather to
increase the number than to improve
the design. During that period reliability and longer engine life were not
sought for, and the major efforts in
construction were concentrated on
building larger motors and reducing
weight. So, it is argued, real improvement in aeroplane design was not
secured at the rate that • might have
3

By the Editor
been expected had there been no war.
But there is little doubt that one of the
decisive factors in ,the Great War, if
not indeed the. most decisive, was the
aerial arm.
At the outbreak of war, the Germans,
who, except for the experiments and
achievements of Count Zeppelin with
his .,airships, had added remarkably
little to the world's knowledge of
aeronautics, displayed an undoubted
ascendancy in the air, and tor many
months their airmen along the Western
front were of inestimable service to
their armies, presenting to the Allies
an even more formidable object of
attack than the entrenched legions
behind them.
•
•

•

The Changes
We have Seen

it would, I believe, be an easy
A NDmatter
to assemble an overwhelming body of evidence to prove that had not
the Allies, and particularly the British,
succeeded, as they so brilliantly did, in
wresting the • air ascendancy from the
Germans, the War .could not have been
brought to its victorious conclusion.
Much of this fascinating story will
occupy us in the pages of this new work.
Although its first line of appeal is
properly indicated by its title, Wax IN
THE AIR, that. is not the main; nor
indeed the most important,. service
it has to offer to the reading public,
as a glance at the varied and comprehensive nature of its contents will
show. There can. be few persons of
A*

normal intelligence, accustomed to take
an ordinary interest in the progress of
world affairs, who have not been deeply
stirred by witnessing the amazing
developments in the navigation of the
air within the period of the War
generation.
To those of `us, daily growing fewer,
who have had the excitement and
satisfaction of witnessing the growth
of aeronautics from the old ballooning days, when the names of Spencer
and Bacon — now long forgotten —
were familiar among the few that
stood for aerial exploration, and can
recall Santos - Dumont's sensational
success at the beginning of the century,
achieved by attaching an internal
combustion engine to a cigar-shaped
gasbag and flying it round the Eiffel
Tower, or witnessed with marvelling the
experiments of the Wright brothers in
the wide valley at Pau in 19°8, and,
above all, had the unforgettable excitement of awakening on that morning of
1909 and reading how Bleriot had
flown the Channel from France to
England—those of us who can recall
those red-letter days of aviation can
never lose interest in its progress.
Perhaps, in consequence of this, we
possess a sensitiveness that is not
common to the younger generation, who,
arriving on the scene when aeroplanes
were familiar objects of the sky and
motor-cars much too common on the
highways, cannot visualize the time
when no self-propelled carriage travelled
in London, and no flying machine had
soared as high as the garden wall.

A Sinister Aspect of the
Conquest of the Air

W

ITH what admiring delight we
heard of the latest achievements
of the pioneers, and how our imaginations ran forward, peopling the skies
with Tennyson's " argosies of magic
sail," and dreaming of the wonders that
were to be For man, after long centuries of futile experiment, had suddenly
acquired the greatest instrument for
the extension of human experience,
knowledge and civilization, since he
had assumed an upright position among
the beasts of the field. At least that
was how it seemed to those of us whose
constructive enthusiasm excluded any
desire to destroy.
But how little wise we were time has
shown. To the few only—and they the
sinister ones—the birth of this grand
invention of the human mind was merely
the coming of a new weapon that perfectly lent itself to purposes of destruction In the airship and the aeroplane,
so full of promise to the closer knitting
of the races of the world and the

realization of the brotherhood of man,
the sinister ones saw that civilization
had made a Frankenstein discovery.
And today, when nearly four decades
have passed since the first dirigible
answered to its helm, it would almost
seem that these sinister ones were the
true clairvoyants.
Those unnumbered craft of every
size and shape that thread their ways
through the skies above us now and
carry us whither we would go on
journeys of a few days that once took
years to perform, these multitudinous
wings that now bear travellers along
the airways of the world have the
peculiar quality of changing from wings
of doves to wings of hawks.

Wings of the Dove
That Change to Wings of Doom

F

OR let this be borne in mind whenever
we read of Germany's splendid new
fleet of " commercial " planes, or of any
other country's tremendous development of " civil " aviation, that to change
these over from the purposes of peace
to the uses of war is a very simple
matter, and the country that goes into
war with the largest equipment of
" civil " aeroplanes will very speedily
own the largest number of warplanes.
The wings of peace can all too swiftly
change to wings of doom.
Without insisting disproportionately
upon the menace to civilization that
has grown up in the aerial equipment
of the nations of the world and threatens
to expand almost beyond all calculation, it is my hope that in the pages of
WAR IN THE AIR the reader will find
sufficient evidence of the gravity of
the existing situation, presented in a
way that will interest while it instructs
and, I trust, impresses. For the peace
of the world, in which all nations loudly
profess to be concerned, will depend,
not upon naval or military strength so
much as upon preparedness in the air.

Is the Future
With the Warplane?

T

HE conquest of one nation by another
would at all times prove a difficult,
if not an impossible task if the warring
elements were confined entirely to aerial
attack and defence. But among the
certainties of the near future we can
count upon not merely the most formidable and possibly unanswerable power
of attack exercised by vast air armadas,
but upon the transporting in troopcarrying machines of veritable armies
of infantry who, landed on enemy soil
under the protective bombing of their
accompanying warplanes, will be able
to establish focal points of military
occupation and bring about the subjec4

tion of territories which could not fall
to bombing attack only.
All too certainly is the future with
the warplane, and Mr. H. G. Wells,
whose eager imagination is always most
active in outlining the shape of things
to come, has performed a great public
service in presenting through the
medium of the sound film a vivid and
convincing picture of the doom that
awaits the great cities of the world if
nations make aerial war upon each
other in the future.
Beyond- the wit of man, however, is
any precise knowledge of the international conditions in even ten years
from now. All that we do know is that,
unless some means of international
agreement is devised whereby the
monster that the Frankenstein of
civilization has created in the aeroplane
is made to serve and not to destroy, no
picture of misery and despair that may,
be drawn today can exaggerate the
doom that awaits civilized communities.
But whether those multitudinous
wings that lift into the upper atmosphere the planes that are daily
weaving a web of ways around our
globe are to prove wings of doom or
Wings of peace, carrying hope and
happiness to mankind, it behoves us
to acquaint ourselves with all the fascinating detail of the AERIAL WONDERS
OF OUR TIME, if we would appreciate to
the full the significance of the mighty
forces for good or evil that are being
assembled by the ingenuity of man in
almost all countries of the world today.

The Story of Things Past
and Things to Come

I

DO not think that I presume too
greatly in suggesting that in the
pages of this new work I have brought
together the contributions of a brilliant
group of writers all properly qualified
for the task they have undertaken, who
will present my readers with the most
adequate and reliable historical survey
of the achievements of the air arm in
the World War, the origin and the
progress of the whole art of aviation,
the present-day attainments of invention in every type of aeroplane and
airship, and the probabilities that await
us in the near future. Thus, in the
fullest sense of the phrase which I have
chosen as descriptive of our publication,
the reader has here a Picture Story of
Things Past and Things to Come, and a
complete and picturesque survey of the
things of the air as they exist today.

Epic Flights of Famous Flyers. 1

BLERIOT: FIRST TO FLY THE CHANNEL
By Hamilton Fyfe
Timekeeper and Special Correspondent for the 1909 Channel Flight
Here is the story of one of the great episodes in flying history, when Louis Bleriot and his
monoplane first flew the Channel in 1909. Specially commissioned by Lord Northcliffe to watch
the attempt on that memorable July morning, the author of this narrative gives vivid, stirring
pen pictures of the historic scenes he then witnessed

HEN, in 1909, Lord Northcliffe
offered a prize of 41 ,000 to
any aviator who could fly
across the English Channel, few people
anywhere believed that aeroplanes were
ever likely to be anything more than
dangerous toys.
Henry Farman, it is true, had won a
French 2,000 prize in January, 1908.
for flying one thousand yards in a circle.
Later in the year he flew 16 miles
across country, while Louis Bleriot
on the same day covered about half
that distance. Then came the performances of the Wright brothers,
Wilbur and Orville, who descended
on France from America (where their
experiments had been carried on in a
thick cloud of mystery) and made
history, first at Le Mans, then at Pau.
On the last day of 1908, Wilbur Wright
flew his biplane round and round an
aerodrome for two hours and twenty
minutes ; his distance record was
nearly 84 miles.
At this, for the moment, all the world
wondered, but scarcely anyone who
had studied the construction of aeroplanes believed that the Wrights' clumsy
starting arrangement was necessary, or
that the design of their machine was
on the right lines. Several French
builders preferred monoplanes. Bleriot
made these, one after another, each a
slight improvement on his previous
effort. He had many crashes, but usually
saved himself from being badly hurt by
throwing himself, when he saw that he
was falling, on to one of the wings.
Having made money with a lamp for
motor-cars, he could afford to devote
himself mainly to what was called
" the new craze."
As soon - as he saw the announcement
of the Northcliffe prize, he made up
his mind to try for it ; but he was not
the first to attempt a Channel flight.
Another French monoplane famous at
the time for its graceful lines was the
Antoinette. A young Frenchman with
an English name, Hubert Latham,
learned to fly one of these, and took it
to the French coast. It was housed on
the cliffs at Sangatte, not far from

W

Calais. Here there were still some of
the sheds built for the Channel Tunnel
project which had come to nothing.
Out of one of these sheds on July 19,
19o9, Latham's Antoinette was wheeled
in the early morning. By a quarter to
seven it was in the air, heading for
England. Below it, tearing through the
water, was a French destroyer. Latham,

' Daily Mirror'

KISS FOR THE CONQUEROR
After anxiety came joyful relief to Bleriot's wife
when he crossed the Channel on July 25, 1909.
Following him to Dover in a destroyer she
joined her husband in his hour of triumph,
and here is the scene at their happy reunion

in his cool and casual way, reached for
his camera and tried to get a picture of
his escort. He had proved already that
it was possible to take his hands off the
controls without disaster. During a
5

flight at Chalons which lasted for an
hour and seven minutes, he had actually
rolled and lighted a cigarette, leaving
the machine to look after itself.
Unfortunately, when he was over the
Channel he was not so lucky. Whether
owing to his lack of attention or to some
other cause, the motor of the Antoinette
gave signs of trouble. In a few seconds
it stopped, and Latham had to concentrate on getting down slowly enough to
make a gentle descent on the sea. He
succeeded in this. Fortunately, there
was a flat calm. He slid on to the
surface of the water so easily that not
only was he unhurt, but when the
destroyer picked him up, he had not
even got his feet wet. The plane,
however, was too much damaged to be
used again immediately, so the pilot
went at once to Paris for another, of
which he got delivery at Sangatte within
less than three days. Latham had it
erected as quickly as possible, impatient
to try his luck again.
By this time another competitor was
on the spot—two others, to be exact—
but the Comte de Lambert, who had
a Wright machine at Wissant, near
Boulogne, was not considered a likely
starter. In Bleriot, Latham saw a very
serious rival. With his No. XI, which
he now brought to a shed on the
beach at Baraques, a village close to
Calais, he had just flown 25 miles
across country. He asserted his confidence that he could fly the same
distance over water. Quietly, he
waited for the favourable moment when
he could start.
His wife, who was with him, was not
easy in her mind. To see your husband
attempting a dangerous feat which
no one has ever accomplished before
is an experience that would make
almost any woman nervous. Mme.
Bleriot had complete faith in her
husband's skill as pilot and ability
as constructor, but she could not help
thinking of Latham's drop into the
sea. If that happened in mid-Channel,
where no rescuer was at hand .
However, she kept up an appearance
of courage and calmness. When the

rest lightly on the controls. So far as
he could judge it, he followed the line
which the destroyer had given him.
But he made no effort ; " I let the
aeroplane take its own course."
At the end of 20 minutes' flying
he was recalled to activity. An immense
relief ran through him. He could see
the cliffs of the English coast. " White "
we call them : white they are to us as
we approach them on shipboard. But
he spoke of them as green : green they
appeared to him as he sailed towards
them in the air. They were not, however, the cliffs of Dover for which he
was heading. He had been carried by
the wind too far to the east. He was
nearly opposite St. Margaret's Bay. At
once he brought the plane round, so
as to find the landing-place agreed on
with a French journalist, who was to
put down a tricolor flag. Now he had
difficulty with the wind. This continued
until he saw the flag ; it prevented him
from coming down by it. He made the
best landing he could on Dover Castle
cliff (where a tablet commemorates the
event), but the plane was a little

HE'S OFF !'
Above, Bleriot's machine is being wheeled
out ready for the take-off, Bleriot himself
standing in the cockpit. The second
photograph shows the plane a few moments
later, out over the sea, with the French
coastline showing behind it

damaged as he brought it to earth.
He got out and looked about him. He
had been in the air 4o minutes,
had travelled 31 miles. Even the
aviation journal ' Flight ' was staggered
by his unheard-of speed-45 miles
an hour!
Success was his. He had made world
history. But there was for a few
minutes no one to congratulate him on
it. The first person to arrive was a
policeman. Then came the French
journalist; soon a little crowd. Bleriot
was carried off to the Lord Warden
Hotel. He had started without breakfast. He wanted it now. Here before
long he was joined by his wife. The
destroyer had hurried after the Bleriot
XI, but did not get into harbour until
some time after he had landed. No one
was about. No news of him could be
gathered. " He cannot have fallen
into the water," cried Mme. Bleriot in
distress. Her anxiety did not, however,
to her great relief, last long. In a short
while husband and wife were together
and she was enjoying his triumph fully
as much as he enjoyed it himself, which

FORTY MINUTES LATER
moment came for her husband to make
his attempt she kissed him bravely
and went on board the destroyer
Escopette, which was to convoy him as
far as it could.
She was the more reluctant to leave
him because he was not in perfectly
good trim. He had burned his foot
rather badly ; it was bandaged, and he
limped. Still, he felt quite well, he
declared, and in a short trial flight of
six or seven minutes he showed that
he had perfect control of his machine.
The weather conditions on that morning
of July 25, 1909, were perfect. The
day before had been gusty. Now there
was no wind at all. After his trial
spin, he reported that everything was
in his favour ; then he sat patiently
in his place between the wings, waiting
for the signal to be off.
The flight had to be made between
dawn and sunset. At 4.41 a.m. I told
him " Now." I was acting both as
timekeeper and as special correspondent.
No sun appeared, but officially the
dawn had come. Just before this,
chatting with his friend Leblanc, also
a flying-man, Bleriot had suddenly
asked in an off-hand way : Dites-moi,
ois est Douvres ? (Tell me, where is
Dover ?). The question illustrated the
casual methods of those early days of
flying, when machines were sometimes
put together with bits of wire, bamboo
struts, wings of frail linen, etc. Leblanc
waved his hand vaguely in the direction

Never before had anyone crossed from France to England in less than eighty minutes,
but here are Bleriot, his machine and the tricolor on Dover Castle cliff forty minutes
after leaving Calais. He had missed the agreed landing-place, and no one had been at
hand to greet him. Here are seen the first arrivals, headed by the ubiquitous police

of the English coast. C'est la-bas (It's
over there), he replied ; and off Bleriot
went.
He had nothing to guide him but the
smoke of the Escopette, which had
gone on ahead. For io minutes he
steered by this. Then he got ahead of
the destroyer and had to look back to
see its direction. Suddenly he found
he could not see it any longer. He had
left it far behind. Out of sight of the
French coast, not yet able to see any
land ahead (for he was not flying at all
high), with no compass, nothing visible
on the sea, he suffered for a few minutes
the unpleasant sensation of being alone
in the world.
" I was amazed," he said, describing
the flight and his feelings, " I could
see nothing at all. For TO minutes
I was lost. It was a strange position to be alone, unguided, in the
6

air over the middle of the Channel."
Today, when hundreds of travellers
cross the seas daily at heights of 2,000
feet and more, it is less easy than
it was for people in 1909 to imagine
Bleriot's emotion at being thus cut off,
as it seemed, from all contact with the
earth and his fellow-men. In r000
a thrill went round the world at the
thought of such an adventure. What
is now a common experience was then
a feat of the boldest daring, a conflict
with undiscovered forces.
For the first Io minutes of his flight
Bleriot had felt secure. The destroyer
showed him his way ; it would be there
to save him if he fell into the sea. For
the next ro minutes he was cut off from
everything familiar, out of touch with
his kind, solitary between a waste of
water and immeasurable sky. He did
not steer. He let his hands and feet

he did with a frank boyish pleasure
very pleasant to watch. Meanwhile
Latham had hastened his preparations.
He was actually ready to start on the
same morning as Bleriot.
When the latter heard that Latham
was about to start, he offered generously to share the Li,000 with him if
he crossed too. But poor Latham was
not allowed to follow. He had gone to
bed, expecting to be called by the constructor and owner of the Antoinette
if the early morning were windless. He
was not awakened until five o'clock, just
in time to hear of Bleriot's arrival on the
other side. He insisted on his machine
being taken out, but by this time there
was a breeze ; it had to be put away
again. Few better illustrations could
be given of the hazards of Bleriot's feat.
A breeze wrecked Latham's plans ; it
might well have brought disaster to
Bleriot in mid-Channel.
Two days afterwards Latham was almost as successful as Bleriot had been—
almost, but not quite. He got within
a mile of the shore at Dover and again
fell into the sea. His engine had failed,
as it did before. The disappointment
was almost unbearable. He felt he could
have been the first if only . . .
He flew fo! a short while longer, then
was killed hunting in Africa.

FROM THESE FRAIL CRAFT THE R.A.F. HAS GROWN
Only four years before the outbreak of the Great War the official view, as expressed by the War Office, was that aeroplanes had no military significance. This view had been modified by 1913, but
the equipment of the newly-formed Royal Flying Corps was woefully meagre. Frail and structurally unsound, those aeroplanes of 22 years ago appear primitive indeed when compared with the modern
machines which took part in the Royal Review of 1935 shown in pages 18, 19 and 26. On the occasion of the first Royal inspection of the new service at Aldershot in 1913, depicted in the photograph above, the King was accompanied by the Queen ; near Is Sir Frederick Sykes, then in command of the Military Wing of the R.F.C. In the foreground are a Bleriot monoplane and a B E 3 biplane

War in the Air. 1

THE ERA OF AERIAL WARFARE BEGINS
By Capt. J. B. Sterndaie Bennett, M.C.
In this chapter we begin a popular account of the first aerial war in the world's history. The
story opens with the British Government's tardy recognition of the aeroplane as a war machine
and the formation, two years earlier, of the Royal Flying Corps. Then follows the stirring
narrative of Britain's first fighting airmen in the early days of the World War, pioneers in the
then new science of aerial warfare
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the first British pilots
crossed the Channel on August
13, 1914, they were flying
towards an unprecedented adventure.
Never before had a fully organized
air unit been employed in battle,
and this small band of pioneers, 105
officers and 755 other ranks, were
about to inaugurate a new form of
warfare which was to grow vast and
terrible, casting the shadow of death
over soldier and civilian alike. Here,
indeed, began a new chapter in world
history, the ultimate developments of
which remain a terrifying nightmare in
the imagination of man.
They were a gallant company, the
R.F.C. of 1914, the pick of the British
army of the time, pioneers in the truest
sense of the term, who for some years
had faced death and danger to be
rewarded often merely lay the contemptuous scepticism of their critics.
It is difficult to realize that their Corps,
with its companion force the Royal
Naval Air Service, had been officially
constituted only two years before,
that their experience of any co-ordinated
action with the infantry had been
practically negligible, that even a flight
across the Channel was an adventure ;
in effect, how utterly novel to them were
the many and hazardous
tasks which they were at
once called upon to perTheir machines
form.
would now be regarded
as primitive, and of
armaments and equipment, as later understood,
they had virtually none.
But they set out full
of courage, making the
journey without many
mishaps, and immediately began to prove
themselves an invaluable
aid to the army in the
field. Under BrigadierGeneral Sir David
Henderson were Aeroplane Squadrons Nos. 2,
3, 4 and 5, and an
Aircraft Park. Of this
unit, with its unfamiliar
HEN
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impedimenta, it is recorded that it so
rons were later moved to Maubeuge. As
startled the landing officer at Boulogne
the R.F.C. grew in size and importance
that he wired to General Headquarters
Amiens became Aircraft Park No. 1 with
" An unnumbered unit without aero- a " pilots' pool " of reinforcing officers.
planes which calls itself an Aircraft
The arrival of the British troops
Park has arrived. What are we to
in Maubeuge was not an unmixed
do with it ? " In the end the air arm
blessing. " Up to that moment," wrote
built up the finest transport and
one officer, " we had only been fired on
mechanical service in France, but in the
by the French whenever we flew. Now
early clays the R.F.C. had to depend for
we are fired on by French and English."
transport on as incongruous a collection
The obvious precaution of identity
of vehicles.as ever took the field. They
marks on the wings of the aeroplanes had
had impressed into the service the
not yet been thought of, but roughly
delivery vans of London stores, omnipainted Union Jacks were quickly
buses, taxi cabs, and even roughly
designed, the first predecessor of the now
equipped chassis were shanghaied from
familiar red, white and blue disk. In
the shops of Great Portland Street. The
many such ways during these first
pride of No. 5 Squadron was their
thrilling weeks of the War did experience
ammunition and bomb lorry which had
suggest expedient.
earlier been employed in the service of a
A glance at the personnel of this first
sauce manufactory, which was painted a expeditionary force reveals a surprising
brilliant red and bore the legend " The
number of officers who were later to reap
World's Appetiser." This, it is said,
the highest honours and whose names
proved a most useful landmark during
were to become household words wherthe retreat from Mons.
ever flying is discussed. Here you will
The bewildered landing officer at
find F. H. Sykes, Brooke-Popham, W. G.
Boulogne was told to send the Aircraft
H. Salmond, H. M. Trenchard, Sefton
Park to Amiens,
from which city
EARLY DISASTER
R.F.C. headIn August, 1914, flying was still in its infancy, and though the R.F.C.
quarters and the
had had no experience of aerial warfare, the mistakes made in France
were few. Yet inevitably there were many crashes, and this British
bulk of the squadplane, a B E, came to grief behind its own lines in October, 1914

Lieut. G. W. Mapplebeck, set out in the
morning, flying in the direction of
Nivelles. Although they lost their way
and lost each other, they both safely
returned, having collected a certain
amount of useful information. Next day
a more important reconnaissance was
made by two other officers, Major C. A.
H. Longcroft and Captain U. J. D.
Bourke, who, flying as far as Louvain,
spotted large enemy forces moving
through Tervueren and into Wavre.
Thus some days before the actual clash
of arms the R.F.C. were successfully
fulfilling the first of their duties, that
of acting as the eyes of the army. The
first casualty in the air occurred on
October 22, the day before the battle
of Mons, when Sergeant-Major D. S.
Jillings was shot by a German rifle
bullet in the leg. More serious was the
loss on the same day of a reconnoitring
plane with two officers, whose capture
gave the Germans the first indication of
the nearness of the British, of whose
exact whereabouts they were ignorant.
On August 23 was fought the battle of
Mons, immediately after which began
the wearying retreat lasting many days.
This proved a terribly trying and
hazardous time for the pilots, whose
headquarters were moved every day,
and who were often uncertain whether
the aerodrome which they had left in
the morning might not have fallen into
the hands of the enemy by the time they
returned from their reconnaissance.
Still they continued their valuable work,
not the least important feature of which

PRIMITIVE BOMBER
Almost equal in crudeness are the bombdropping methods of 1914 shoWn below.
Without the aid of sights or release
mechanism, the airman holds the bombs in
his hands, or on a rod, and lets them drop
overboard in almost haphazard fashion

ILL-EQUIPPED
This drawing shows a British observer
in a B E biplane in combat with a German
Taube monoplane. He has succeeded in
gaining height over his enemy, but his
weapon, a Colt automatic, shows the absence of adequate armament in August, 1914
Brancker, and Joubert de la Ferte.
To this last officer, then a captain but
latterly to become Air Vice-Marshal,fell
the signal distinction of carrying out the
first reconnaissance of the War. The
advancing German army had by
August 17 broken down the resistance
of the forts of Liege and was sweeping
over Belgium. The British Expeditionary Force was moving up into position,
and it was vitally important that Sir
John French should be kept informed of
the enemy's approach and the strength
of his forces. On August 19 Captain
Joubert de la Ferte, accompanied by
to

was keeping the corps commanders
informed of the progress of their own
straggling columns.
Although the era of air fighting was
yet in its infancy, these first pilots did
accept and seek battle. For the most
part they had not yet learnt to regard
the machine-gun as their natural weapon.
but took the air with rifle and revolver,
and sometimes a load of bombs. As early
as August 24, Lieut. C. W. Wilson and
C. E. C. Rabagliati brought down the
first German machine at Le Quesnoy
behind the British lines. These officers
did, in fact, use a machine-gun, but next
day another German plane was forced
to the ground by sheer weight of
manoeuvre. Only a few aeroplanes were
fitted with wireless, and Very lights
were used for signalling. The bombers
did useful work in harassing German
columns on the march, but the first
raids of any size with lengthy objectives
were, as will be related, carried out by
the Royal Naval Air Service.
Fired on, as Sir John French said,
" by friend and foe alike," the early
pilots were in constant danger from the
ground. The British infantry, unused
to aeroplanes flying above them, mistook their comrades for their enemies,
and it was not until real disaster
resulted from their enthusiasm that
the French red, white and blue disk
was adopted as an easily recognizable
identification mark. The Germans,
from the same motives of self-protection, used the Iron Cross, and once
these signs were established mistakes
became almost impossible. The Germans
were better equipped with anti-aircraft
guns, known from this time as "Archies "

FARMAN MACHINE ON RECONNAISSANCE
The Henry Farman biplanes proved inadequate for bombing and fighting purposes. They
were extensively used, however, in the early war days for reconnaissance work, in which
they did valuable service, being publicly commended in a message from Joffre, the French
C.-in-C. They were also used for training purposes in England
—a slang term said to have had its
origin in the habit of a British pilot
of addressing the shells which burst
around him with a current music-hall
tag : " Archibald, certainly not ! "
The grim struggle of the first battle ot
Ypres did not give great scope to the
R.F.C. Weather was bad, and the
nature of the fighting not such as to
encourage much assistance from the
air. Valuable observation was, however, carried on over the movements
of the German troops. Not the least
important news came after the battle
had died down and the Germans had
been obliged to confess themselves
unable to break through to the Channel
ports. This was the detection of an
easterly movement of large bodies of
troops, implying the seeking of a decision
on another front.
When the R.F.C. had flown to France
in August they had brought with them
the best of their machines and the best
of their personnel—practically nothing
of value had been left by way of reinforcement—and, with losses occurring
daily, the problem of maintaining the
strength of the force became immediately urgent. How it was met is
described in detail in a later chapter.
Happily there remained in England a
nucleus of enthusiasm, and at least one
organizing genius in the person of the
then Colonel Trenchard. The immediate
importance of increasing the air arm
was apparent to Lord Kitchener, who

did everything in his power to further
its expansion. Meanwhile, in the field
very valuable help was afforded by the
French, who were far in advance in the
science of manufacture, but from
August until the end of the year the
R.F.C. received only 24 machines from
home, fitted with French engines, and
26 from France.
As soon as the trench lines became
locked closer co-operation with the
artillery was obtained, and the spotting
of German batteries, which made retaliation possible, was of the highest
value to the infantry. While, however,
the battle remained fluid it was the
reports of aerial observers that were
of most assistance to the high command.
These reports revealed the nature of
German strategy and the attempt of
von Kiuck to seize the British army
in the claws of a pair of pincers. From
such a fate this information assisted
it to escape. Moreover, when the tide
turned and the Germans were rolled
back to the Aisne, the observers were
ahead, noting the daily limit of the
German retreat and the obstructions
in the way of broken bridges which
they left behind. During the race
to the sea which followed the deadlock on the Aisne they were equally
active. Then followed stationary warfare, and the whole character of the
fighting changed.
The hazards ot these early days
were of a different nature from those

GOING ON PATROL
Based on actual photographic material, this illustration shows a Henry Farman biplane
of 1914 taking off from snow-covered ground. To avoid the danger of Allied troops
firing on British planes, at first unmarked, these had Union Jacks painted on the wings

experienced later. Hangars were not
available and, parked in the open, the
machines were at the mercy of the
weather. Something approaching disaster occurred on September 12, when a
sudden storm did so much damage
that it was estimated that the R.F.C.
had not more than ten available
machines that morning.
Equally, the adventures of two young
British lieutenants of No. 2 Squadron cannot often have been repeated.
They crashed in a wood during a reconnaissance to find themselves surrounded
by German columns on the march.
Hiding until nightfall, they marched to
the river Aisne, eight miles away,
eluding the vigilance of the German
pickets, swam the river under heavy
British fire and then advanced towards
the batteries which were still in action.
After two days of adventure
they rejoined their
squadron. " It might be
supposed," says the Official
History, "that their
troubles were now at an
end, but they had yet to
face their squadron commander, Major Burke, who
sternly rebuked them for
violating the order that no
two pilots should fly together in the same
machine."
The use of wireless by
aeroplanes, as has been
said, had been very little
developed, but almost immediately it came to be
realized how vastly important it was in accurately
12
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ranging the guns. During the battle of
the Aisne the few planes thus equipped
would hover over the German batteries
signalling such dramatic messages as :
" You were just between two batteries.
Search two hundred yards each side
of your last shot. Range O.K. You
have them. Hit, hit, hit."
In the official history, War in the Air,
Sir Walter Raleigh pays a glowing
tribute to two pioneers of this branch
of the service, both afterwards killed
in action. Sir H. Smith-Dorrien, at
the end of a congratulatory telegram,
had said : " Today I watched for a
long time an aeroplane observing tor
the six-inch howitzers of the Third
Division. It was, at times, smothered
with hostile anti-aircraft guns, but,
nothing daunted, it continued for
hours through a wireless installation
to observe the fire and, indeed, to control the battery with most satisfactory
results. I am not mentioning names
as to do so when all are daily showing
such heroic and efficient work would
be invidious."
Sir Walter Raleigh
adds : " Lieutenants Lewis and James
are now beyond the voices of envy
and their names may fitly be recorded
in the memory of their country."
So again the pioneers were early
at work in another branch of science,
later a great adjunct of military intelligence—aerial photography. From the
first five photographs taken by Lieut.
Pretyman on September 15, grew up
an immense organization, which resulted
eventually in every yard of the front
line being photographed and pieced
together in one great map.

FIRE ONLY AT THESE
(le notice on the left was widely distributed
o troops to aid their recognition of Gernan planes. Below may be seen Taube
nonoplanes, amongst the earliest machines
milt extensively of steel, early Albatros
biplanes and other machines

Air Raiders of the Cities. 1

EARLY ZEPPELIN NIGHTS OF TERROR
By Hamilton Fyfe
The first occasions on which Zeppelins were seen and heard in the skies above are still a vivid
memory to many. This chapter, the first of a series of human records describing, in this case,
not only the first air raids and their psychological as well as material effect, but also the
reactions of the authorities at home and in Germany to their development, will give added
point and poignancy to those recollections

the night of January 19, 1915,
Mr. W. J. Sayers, living in
Great Yarmouth, was going
back to his home after attending a
choir practice. His boy, aged eleven,
was with him. The night was dark.
Out of the blackness above came the
sound of what Mr. Sayers supposed to
be an aeroplane. He looked up, but
could see nothing. The sound
approached very quickly. Then, as it
was above the heads of the only two
people in the quiet street, a flame lit up
the sky and they heard " a confused
sort of noise that was not exactly an
explosion but like the falling of something heavy to the ground." Instantly
came the terrifying conviction that a
German aeroplane or airship was firing
on the town.
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" Click " went something overhead,
" a metallic click as of a lever being
released, and I knew," said Mr. Sayers
afterwards, "that something was falling,
and falling desperately close to us. We
rushed along frantically, not knowing
whether we ran towards the rapidly
coming bomb or from it. There was
nowhere else to go, and I saw not another
soul in the dark roadway. With a

swift, sudden crash the unseen happened. Thank God, it was behind us."
Mr. Sayers and his son were " hurled
forward by the tremendous concussion."
He " remembered distinctly " that he
felt quite resigned to his fate. " But
the horrid din of destruction behind and
around me soon dispelled the sensation." Luckily, except for a slight
wound made by a small fragment in the
boy's shoulder, neither was hurt.
A little later that same night a family
named Goate were cosily in their beds
in their house at King's Lynn. Mr. and
Mrs. Goate heard a noise which they
took for that of a motor-car. But it
" kept kicking up an awful row," and
they suspected what it might be, as
there had been much talk of possible
air raids. They were in the front of the
house, their children at the back with a
lamp in the room. When the first bomb
exploded, Mr. Goate said : " Rush and

RAIDER RETURNS
The Zeppelin L 9, commanded by Capt. Mathy.
raided Tyneside on the night of April 14-15,
1915, the second airship raid to take place over
England. Little damage was done and only
two persons injured. The vessel is seen (at the top
of the page) returning to her hangar in Belgium
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blow the lamp out." Mrs. Goate pluckily
did this. Then, according to her husband's story, " I was just getting into
my trousers with one hand on the bedstead when another bomb fell, this
time on our house. In a moment we
were all buried up. I could hear my
wife and children screaming for help,
but I couldn't move. The bedstead
went through the bedroom floor with
me, and though it fell on my legs, it did
me a good turn, for it saved a lot of
other stuff from falling on me." After
a time a rescue party got the whole
family out alive.
This raid upon Norfolk was the first
that the German airships carried out
over English territory.
It had long
been expected, yet when it came it
sent a shock of painful alarm through
all who heard about it. It marked
the opening of a phase in the War of
which the dreadful nature and consequences have never as yet been fully
understood by the world.
Everyone knows how the Germans
suffered during the war from hunger and
the consequences of under-nourishment.
They have stressed this, justifiably, in
all their histories and memoirs. They

beginning of 1915 until within a few months of the
Armistice. Nearly four years did the terror last, nor will
the memory of it ever be effaced from the minds of any who
lived through it.
Nothing so terrible as bombs dropping from the air and
exploding with disastrous effect, killing and wounding, bringing down brickwork and masonry in perilous ruin, had been
at that time imagined clearly, let alone experienced, by a
civilian population. The sensation of being bombed was
worse even than that of being in an earthquake. There was
the same terror caused by buildings crashing down, the same
uncertainty of what might happen next, and there was the
added horror of explosions, due to deliberate human agency,
of men and women and children being blown to pieces or hit
by the fragments of shell which flew in all directions.
What made the English people indignant was not only the
German ruthlessness, but the failure of their own naval and
military authorities to offer them any protection over a
long period. Such defences as there were could do little
to prevent the Zeppelins coming, or to harass them when
they came. Even so, the passage of anti-aircraft batteries
on the way to their stations was always marked by
cheering. Mothers would hold their children up to see
the guns and call out " God bless you " to the gunners.
They were made happier by the proof that anything at
all was being done in the way of defence.
As time went on, a great deal was done, much ingenuity
shown, many skilful devices employed. For instance, it
was difficult, indeed impossible, when observation posts

CURIOSITY CONQUERS FEAR
Partly out of fascinated curiosity, partly because during the first
Zeppelin raids few lives were lost, people flocked into the streets and open
spaces to watch the new sky monsters in the early days of the war. It
was only in 1916 that the real dangers of air raids began to be appreciated

AS GERMANS IMAGINED IT
This drawing from a German newspaper gives the artist's idea of a
raid on a British coastal town early in 1915. Which town is depicted
is uncertain. In any case at that date none had such powerful
searchlight defences, though the Germans clearly feared them
still talk about it a great deal. All the world has felt
sympathy with them. Little is heard, however, about the
sufferings caused by bomb-dropping from the air to the
population of England (one cannot write Britain, since
Scotland and Wales were hardly affected), Yet these were
actually very acute.
The haunting dread of air raids, the suspense and
trembling anticipation of warnings to take cover (which
very frequently was quite impossible) grew not less, but more
alarming and disastrous in their effects as time went on.
By this hideous barbarity of twentieth-century warfare no
population was so ravaged and tortured as that of England.
There were air raids on civilian areas elsewhere. The
Germans had some slight experience of them (slight in
comparison with the experience which the English went
through), when British airmen bombed Karlsruhe and
other south German towns. But in no other country was
there the same persistent and pitiless killing and wounding of people in their homes and in the streets, the
same maintenance of sickening anxiety and alarm over a
long period, as were endured by the English from the

G.P.A.

A RAIDER IN TROUBLE
This Zeppelin, unidentified but certainly a raider back from England, has
made a forced landing in Germany in 1915. The photograph shows clearly
on the left the small observation car slung beneath the keel. A similar
one from the wreckage of the raider brought down at Cuffley, Herts, is
seen below. Dropped on cables, such cars enabled the airships to remain
hidden in clouds while a look-out man signalled its position
were first set up, to fire at airships
hidden from view by clouds. But if
they could not be seen they could be
heard. A clever invention enabled
gunners to locate the sound of the
motors and aim accordingly.
For some time it was not known
how the airship commanders could
navigate while they were in cloud.
This secret was disclosed when, after a
Zeppelin had been heavily shelled, a
big cigar-shaped tube of aluminium
with a window in it was found below.
This contained the body of a man and
had evidently fallen from the airship.
It was the cage in which an observer
was lowered a thousand feet or so to
watch the earth and report by 'telephone to the bridge. Thus, the man
at the wheel knew where he was and
how to steer.
Whether this observer had been cut
loose to lighten the airship, or whether
the wire suspending him had broken,
could not be told. It was an illustration of the perils to which Zeppelin
crews were exposed as soon as they
came under fire from below. It was
not, however, the guns, but the
aeroplanes which gained the mastery
over the Zeppelin peril. By the time
one or two had been brought down
blazing the German authorities thought it
necessary to issue phials of poison which
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would save men in
airships from the
torture of being
burned to death.
Whether these were
generally used there
was no means of discovering, for the
bodies were nearly
always consumed.
The anger of people in the districts
bombed from the air was often turned
against supposed spies, who were
credited with having guided the raiders,
either by driving motor-cars with the
lamps full on or by displaying lights in
windows. There did appear, however,
to be occasional foundation for such
stories. When a Zeppelin was brought
down at the mouth of the Thames,
the second-in-command asked if information of his safety could be sent
to a sister of his who lived in England.
Surprised, the examining British officer
inquired where she lived. It turned
out that she was the wife of a landowner on a large scale in Norfolk and
had often had her brother as a visitor.
His knowledge of the eastern counties
was, therefore, like Sam Weller's
acquaintance with London, " extensive
and peculiar."
It is doubtful whether any material
assistance was given to raiders by
15
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signals from below. Their operations
were usually haphazard and often futile.
The authorities did not discourage spyhunting ; it was useful in diverting
attention from their own shortcomings.
No one in high place had, it appeared,
given any thought beforehand to the
problem of protection against attacks
on civilians from the air. The public
had not conceived such attacks possible.
It is true that the romances of H. G.
Wells had made the possibility of war
in the air familiar to some imaginations.
It was also well known that Germany
had been successful in building airships
of great size and power, whereas
Britain had lamentably failed. But
there was little anticipation anywhere,
when the war began, that it would be
waged elsewhere than at the Front.
Only by slow degrees, as the autumn
of 1914 passed and winter began, did
the menace of the Zeppelin take
definite shape. Signs that the public

mind was becoming uneasy were the
stories of ghostly aerial armadas that
were told in many places, especially
on the coast. These were so numerous
and so insistent that they were inquired
into by an Admiralty Committee,
which found thb,t up to the end of 1914
only one airship had actually been seen.

orders that only military and naval
centres should be bombed, and that
London should be left alone. Ten days
after this limited sanction had been
obtained, on January 19 and 20, 1915,
the first raiders sailed over Norfolk
and terrified the populations of Yarmouth and King's Lynn.
The value of the darkening of towns
was now proved. Cromer escaped
notice because it had no lights showing.
King's Lynn suffered because it was
darkened scarcely at all. The casualty
list of this first raid was not large—four
killed and sixteen wounded ; but the
state of panic produced in Norfolk was
even worse than that which had followed
the bombardment of the Hartlepools,
Scarborough and Whitby from the sea.
Of this, the rest of the country (owing

if it were possible for airship bombers to
make sure of hitting only certain spots !
Two other raids occurred in April, both,
like the Tyneside exploit, comparative
failures. Over the eastern counties a
large number of bombs were dropped,
houses were set on fire and much alarm
caused, but nobody was killed, and very
few hurt. Still, it was good practice for
the airship commanders, and before long
one of them, Captain Linnarz, in
the military airship L.Z.38, was bombarding Southend and Ramsgate, and
plainly picking up the way to London.
Into Southend fell a message in blue
pencil on a large piece of cardboard.
The words thereon were : " You
English : we have come and will come
again soon. Kill or cure. German."
Linnarz came again soon with the

to censorship) knew little ; for three
months it still felt secure.
Not until the middle of April, 1915,
was the second German airship attack
delivered. The weather had been unfavourable, two Zepps had been lost, the
building of new craft was delayed. But
spring brought better conditions to the
enemy, and on the 14th of that month
Kapitanleutnant Mathy, who was to
become the terror of the civil population,
and perhaps the outstanding German
Zeppelin commander, raided Tyneside in
the L.9, injuring only a woman and child.
Now the Kaiser was induced to sanction
the bombing of " military objectives
in London, east of the Tower." Later
in the year he gave permission, under
pressure, for raids on the city of London,
laying it down that " buildings of
historic interest such as St. Paul's
Cathedral " were not to be injured—as

resolute aim of getting to London. He
was nearly foiled in this by an aeroplane
pilot named Mulock, who got almost
close enough to the airship to set it on
fire: But it was able to rise more
quickly than he could, and managed to
shake him off. Linnarz was able, therefore, to reach London on the night of
May 31 and, cruising over eastern and
north-eastern suburbs, he killed seven
people and wounded 35. Neither
heard nor seen distinctly none of the
nine aeroplanes which went up in
pursuit were able to stop him.

lop

CAUSE AND EFFECT
Some of the effects of the first Zeppelin raid
on England over Norfolk on January 19-2o,
1915, are seen in the photograph, right,
taken at King's Lynn. Above is a bomb
of the type that caused such havoc. It
was dropped during the same raid at
Southend, but did not explode
Other committees composed of naval
and military authorities discussed at
great length what should be done if the
threatened raids did occur. According
to the excellent official history, The War
in the Air, completed by Mr. H. A.
Jones, nothing of value resulted from
these discussions. There was the usual
friction between army and navy. No
plan had been thought out by either
beforehand ; it was hard to evolve one
during the stress and confusion of those
early months of war. The general
attitude of both the War Office and the
Admiralty was summed up by Mr.
McKenna (as Home Secretary) who said
" that the civil population must run its
risk." By way of diminishing that risk
a little, orders had been given that the
lighting of cities should be reduced.
So matters stood at the beginning of
1915. Up to that date the Germans had
not been ready to begin their airship
campaign. Now they had a number of
new Zeppelins, six belonging to the
naval service, four to the army ; and
were eager to use them in retaliation
for the bombing of airship sheds by
British pilots. Fear that the Zeppelins
might be destroyed before they could be
put into action caused urgent application to be made to the Emperor for
permission to start their attacks. The
Emperor agreed reluctantly, giving
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OVER LONDON'S ROOF'S
London's defences against Zeppelin raids
were never adequate. Searchlights sometimes succeeded in spotting the raiders, as in
the actual photograph by an amateur shown
in the impression in the opposite page, but
the anti-aircraft guns never secured a direct
hit. Zeppelin raiders were only checked
and finally defeated by aeroplane attack
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BRITAIN'S AERIAL MIGHT
This panoramic view shows the magnitude of the assembled aircraft arranged at Mildenhall Aerodrome for
the R.A.F. Jubilee Review. Above the machines on the ground in line upon line, sweep five Hawker
" Nimrods " and an " Osprey," the whole scene epitomizing Britain's air power. The photograph is of
a rehearsal, aerial photography on the actual day being prohibited
Charles E. Brown
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Things of Tomorrow. 1

DEATH FROM THE SKIES

THINGS TO
COME?
H. G. Wells, in his prewar fantasy, " The War in
the Air," proved himself
an astonishing prophet,
a fact that makes these
" stills " from his film,
" Things to Come," depicting an air raid in the
next war, as disturbing
to consider as they are
terrible to look upon

By Boyd Cable
Author of Between the Lines," Air Men of War,' etc.
What would happen in a future air attack ? What would it mean ? This imaginative essay
gives an answer. The gruesome spectacles in a stricken city assailed by,modern bombers are
pictured with startling realism. No one is more qualified to describe such possibilities than
the author, whose ideas on the subject are developed from experience gained while serving
with the R.A.F. during the Great War

was just after 1 a.m. when the first
warning came through of raiders
I approaching. All the systematic
drills and rehearsals that had been
first ordered under the " Air Raid
Precautions Act " of 1937, and steadily
increased and improved since then, gave
good results from the beginning.
Within seconds of the warning being
received, maroons were banging, steamer
and factory hooters howling all round
the docks, factories, city and suburbs.
One area after another " blacked out "
as the street lamps were cut off, the
arc lights along the quays and wharfs
sizzled and hissed into darkness, and in
the factories where the night shifts
were working, the ready light-proof
blinds were hurriedly drawn to shut in
every chink of light.
In all houses where there was a wireless—and there were few without—
householders leaped from their beds,
switched on, shivering in the raw cold
autumn night air and, as they caught
the first clear, incisive orders of the
announcer, men and women rushed to
drag children from their beds and grab
for warm clothing.
" Air attack," the loudspeakers declaimed. " Air attack ! All those with
tickets hurry to your shelters. Others,
close windows and doors, adjust gasproof curtains. Air attack ! Air attack !
All shelters will close in five to ten
minutes. Hurry ! Hurry ! "
Into the quiet streets poured a
hustling, running crowd, women and
children for the most part, some half
clothed, some in their sleeping things and
carrying clothes bundled in their arms.
As they went, loudspeakers along the
streets blared at them continually,
" Air attack. Hurry. Shelters close in
four to nine minutes."
But although the people obediently
hurried, there was no panic, only an
ordered rush that began to empty the
streets almost as quickly as they had
filled. In five minutes the scurry to the
shelters had almost ceased ; those left
in the streets were men and a few women,
hurriedly zipping up gas-proof suits,
T
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hitching gas-masks to the ready. They
winking and glowing to the flashes of
were the official and volunteer raid gun-fire ; and an increasing sound of
fighters--policemen, Observer Corps,
thudding reports told that the Archie '
Red Cross and ambulance workers and guns were at work.
nurses, Legion of Frontiersmen, fireClouds blinded the searchlights, the
fighting and de-gassing squads.
beams penetrating only a few hundred
feet. In the clearer air above the cloud
All the modern super-cinemas, luxury
hotels, blocks of office buildings, theatres our interceptor fighters were quartering
the sky, the pilots peering down and
and halls, and a few, pitifully few, underround into the murk, following blindly
ground garages that had been specially
equipped and prepared, filled rapidly the wireless orders that came up to
with a mixed mob of all classes, mostly them, giving them as closely as possible
of the poor whose homes gave no chance the height and direction which the sound
locators on the ground indicated the
of efficient anti-gas precautions being
raiders were taking.
carried out. The other places, the
big modern buildings with air ' conThese locators were at a disadvantage
ditioning ' or ' washing ' plant installed
not only because the latest types of
as a normal convenience of life and aero engines had abolished four-fifths
business, were crammed with as many of the engine noise that had previously
people as they would hold, each man,
been common in all military and civilian
woman or child being admitted to the planes, but because the cloud and mist
allotted building only on presentation had a distorting and direction-twisting
of their named, numbered card or label. effect. But at last the leader of the
Up till then, and to the moment the interceptors got clear orders from the
loudspeakers gave peremptory orders ground. " E. A. descending rapidly.
Now over square H 15. Down to twenty
for the fast closing of all shelter doors,
"
there had been no sight or sound of the thousand—eighteen--fifteen
raiders. But in ten minutes from the
The leader flashed a message to his
first warning, although the raiders were squadrons, and while some remained
still invisible and inaudible, long pencil circling above, the others went down in
shafts of beams from the searchlights a " power dive " with all the strength
were swinging to and fro across the sky,
of engines and gravity pull to speed
lighting luminous
patches on the under
REHEARSAL FOR DEATH
side of the low Anti-air raid drills on a mass scale have become a feature of German
clouds; and the life. This photograph shows an elaborately staged rehearsal of a gasit might affect civilians, held in the Technical High
distant sky was bomb attack as
School at Charlottenburg, near Berlin

London Film Production

APPREHENSION . . .
In " Everytown," a city of the very near future, a crowd watch and strain their ears for the
first signs of approaching enemy aircraft ; an A.A. gun is ready for action. The photograph is a " still " from H. G. Wells's film, " Things to Come," and though, were war to come,
the street would be deserted and lights out, it suggests the atmosphere of apprehension

them. As they left the clouds the
searchlights caught them for a moment,
but swept aside as the machines flattened
out, the beams probing up into the
clouds again
Close after the interceptors a shower
of ruddy stars fell, growing to glaring
white light as the parachute flares
emerged from the clouds and swayed
slowly down.
After them a monster black machine
dipped out of the clouds, levelled out,
held a steady course for some seconds,
swerved, steadied and hoicked swiftly
up into the cover of the clouds again.
It was gone before the interceptors could
turn to point at it, much less make for

it to attack. The ground guns poured
up a hurricane of shells, but without
effect.
Then came the first bombs.
The raider, who had dipped down to
get accurate bearings, evidently kept his
followers in close attendance by wireless,
because the whole formation manoeuvred together, steering a line which ran
parallel with the river and docks. A
rain of high explosive bombs began to
pour down in a long irregular line.
The impact of the heaviest bombs was
terrific. In some cases a single bomb
was enough to wreck a street block of
buildings, blowing those round the
centre of the explosion to wreckage,
22

bringing walls and chimneys of others
tottering, swaying and falling. Even
the lighter bombs of a hundredweight or
so were enough to smash a whole big
building and bring it tumbling down in
ruins.
Wailing screams and shrieks began to
cut through the gun-fire and crash of
the bomb bursts.
So far there had been no sign of gas,
but now the clamour of gas-gongs and
steeple bells swept over the city in a
spreading wave and gave the dreaded
gas warning.
The first enemy formation sowed a
belt of destruction quite two miles long,
and then, as the sound indicated, set
themselves to climbing steadily to a
height that would take them safely over
the protecting " aprons " of wires suspended from the cables connecting the
strings of captive kite balloons.
Our interceptors prowled in circling
rings just above the clouds, praying for
a sight of something to attack. They
never caught even a glimpse of the
In obedience to wireless
formation.
orders they shot off towards the outer
defence ring to north and south, where
other formations were reported coming
in. These others followed the same
tactics, keeping in the clouds, crossing
the aprons high up, shutting off engines
and gliding silently down to emerge for
a moment and get their bearings by the
light of parachute flares, then shooting
up out of sight again to drop their
bombs.
This time, a couple of swathes of
destruction were cut diagonally across
the width of the city to near the docks.
Only high-explosive bombs were used,
most of them comparatively light, some
fused to burst on striking the top storeys
of buildings, some to go right down
through floor after floor and burst in
ground floor or cellar.
For an hour this went on, and in that
time two raiders were brought down,
both by the blind gun-fire pelting
streams of shells up into the clouds.
One, as it spun down with a wing gone,
dropped its remaining bombs.
The
other came down in flames, crashed in a
block of buildings and set them ablaze.
The next hour was devoted to
incendiary bombing, which probably
did ten times the damage of the explosives. The bombs were of only two or
three pounds weight, so that a single
bomber carried anything up to several
hundreds of them. They were filled
with some sort of phosphorus-thermite
compound which blazed with a heat so
intense that it ate through steel and
stone, and could not be extinguished by
any known means. If a bomb fell -on a
building, it became a roaring bonfire in

. . . AND THEN INFERNO
In vivid and horrible contrast to the scene in the previous page are these two further impressions of a city's doom, the first representing the street
a few moments only after the raid commenced, the second the same street the following day. Though again the limitations of the film studio
have perhaps happily prevented the full frightfulness from being shown, there is enough of horror to suggest the fate that may overtake troops
and civilians alike in the next war
London Film Producttong

NIGHTMARE OF THE FUTURE.
This reproduction of a German artist's idea of a scene in London during an air raid in the
next war forms in all probability an only too lamentably accurate forecast. It has been
suggested in responsible quarters that ioo aeroplanes could stifle a great city with a gas
cloud that would rise many yards from the earth, an idea even more terrifying than the
thought of high-explosive bombs
a very few minutes. Others that tell in
the streets set wood blocks or asphalt
ablaze. The length and breadth of the
city was patched with acres of burning
buildings, scored with belts and crosses
of roaring, soaring flames.
Fire brigades and their engines were
powerless. The first explosive bombs
had blocked roads in every direction
with the jumbled wreckage of smashed
buildings, past which the fire engines
could only win by slow and devious
twistings. The long belts of fire further
blocked them.
The people had stood the hammering
of the explosives with wonderful fortitude, keeping close to cover, stuffing
cloths or pasting paper over windows

shattered by the shock of the explosions.
But the fires drove scores of thousands
out into the streets and crowding into
any of the parks and open spaces that
offered a chance of escape from the
flames or the bombs and falling buildings.
There the gas caught them.
The gas attackers seemed to come in
from all directions, some in ones and
twos, some in full strength formations,
few of them seen below the clouds
for more than flashing seconds. Some
dropped gas bombs, some sprayed out
trailing clouds of the terrible Death
Dew ' from high up to windward, so
that the stuff floated and drifted down
to earth, spreading an invisible carpet

of poison on streets and buildings,
killing, horribly, every live thing it
could reach.
It was more than flesh and blood could
stand. Panic swept the people ; and
those that tried to fight it and hold
back the surging mobs, gasping and
choking and fighting madly along the
main roads that offered a chance of
escape to, the open country, were flung
aside or ,down, trampled underfoot,
killed without mercy.
Down over those streets packed with
the milling frenzied mobs some of the
raiders swept at no more than a few
hundred feet up, sweeping the crowds
with machine-gun fire or -deliberately
wrecking and firing buildings across the
main routes to block or check escape.
They flew at such speed and so low that
they were practically immune from what
little machine-gun and rifle fire was
aimed at them from the ground.
But our interceptors took swift toll of
these daring ' contour chasers ' and
' hedge-hoppers,' as they were christened in the old '14—'18 war. Long
before daybreak the blazing buildings
gave light as strong as day, and by it
our fighters chased the enemy through
the billowing smoke clouds, brought
them to action, and in many cases
crashed them—or were crashed.
But any of these air victories were
useless to save the doomed city. By
morning the fires were raging unchecked,
spreading far and wide, driving more and
more thousands out into the gascontaminated streets. The fire-fighters
and de-contamination squads, Red Cross
orderlies and nurses had over-reached
the limit of human endurance in hours
worked in gas masks and clothing.
Many of them were dead, and the others
were as good as dead, so far as action
went, for another twenty-four hours at
the very least.
•
Next day two officers of the Air Staff
were hastily sorting out two batches of
half dried air photographs—one set of
our wrecked and blazing city, the other
set depicting havoc wrought in two
equally destroyed enemy cities.
" Proof enough of what we've said so
long," growled the one. " Defence as
such is a wash-out. Attack is the only
useful form of defence."
" If we can hit them harder and taste'
and oftener than they can hit us, we
win," said the other, " We can do it,
too, if we have more bombers—men and
machines—than they have."
" Yes—if," said the other wearily.
" That's what we were arguing as far
back as the first R.A.F. expansion
scheme in—what was it—i935 and '6,
wasn't it ? "

Aerial Armadas in Being. 1

THE ROYAL AIR FORCE TODAY
•
By Major Oliver Stewart, M.C., A.F.C.
Author of 'The Strategy and Tactics of Air Fighting; 'Flying as a Career,' etc.
The potentialities of the air arm have become of such paramount importance in the structure of
national defence that the Royal Air Force is now a subject of first-class interest This opening
chapter deals with the basic features of the Service, and its structural organization. Subsequent
chapters are devoted to detailed descriptions of the groups and types of R.A.F. machines and
their use in modern aerial strategy and tactics

A

the air I Winged fleets
of fighting craft, moving in
unison at 15o, 200, 250 miles an
hour ; manoeuvring as one, obeying
the commands of a leader, wheeling
and turning in the immensity of the
sky with the ease and precision of
soldiers on a parade-ground—these are
the latest and most wonderful of the
world's organized fighting forces.
Like the armadas of tlie sea, those of
the air have been developed from small
beginnings. The single aeroplane, going
on a daring individual mission in the
war of 1914-18, slow, difficult to fly,
untrustworthy, was the embryo from
which have sprung the powerful air
forces of today with their enormous
striking power and their unprecedented

swiftness of action. For a long time air
war was a form of one man's war,
in which the lone fighter played his
dramatic but relatively small part. But
gradually the lone flier called for support or for rescue when engine failed or
gun jammed, and for reinforcement so
that a greater weight of attack might
become possible. So the single aeroplane was supplemented by one or two
additional machines which flew with it,
close to it, and lent their aid in battle.
Thus the seed was sown for the tremendous aerial battles of the latter part
of the war, when huge fleets clashed to
the shattering rattle of innumerable
machine-guns and the scene of action
was a gigantic vortex of whirling wings.
From the groups of three, six and
eighteen aeroplanes
the
formation grew
COMRADES OF THE CLOUDS
in size until whole
Silhouetted against a cloudy sky, this formation of Bristol " Bulldogs"
makes an impressive picture. The " Bulldog " is one of the most
Wings went out tofamous British single-seater day and night fighters and, in addition to
gether, ranged in
being used by the Royal Air Force, is in the service of some foreign powers
RMADAS of

tiers with thirty-two aeroplanes in each.
An elaborate system of organized movement in attack and defence was devised.
And with the growth from the individual
to the big formation came the birth of
the air armada idea—the conception of
a single independent air service, a fleet 01
aircraft operating on its own, charged
with the bombing of the enemy's military
objectives, with the fighting of his
aeroplanes and with a host of subsidiary
duties such as reconnaissance, photography, artillery observation, contact
patrol, army co-operation and Fleet Air
Arm work. Different countries have
different organizations. In some the air
arm remains attached to the Army and
the Navy ; but in others, notably in
Great Britain, it is an independent
service, the youngest and smallest of
the three, yet already charged with the
most vital duties.
For it is recognized today that the
air service is the first line of defence as
it is the first line of attack.
Courtesy of Flight '
War, as it is visualized by
the modem strategist,
would open with aerial
action.
The aggressors
would send out their great
fleets of bombers : an
armada incomparably more
terrible than that which
Spain so vainly sent against
England three centuries
ago. But on this occasion
there would be no time
for the defenders to play a
game of bowls before going
to meet the foe. On the
contrary, they would have
to take to the air with the
speed of a fire-engine crew
when the alarm sounds, and
use all the power of their
machines to climb up in time
to intercept the raiders.
Moving as it does in three
dimensions, the distance to
be climbed has always to
be taken into account in
assessing the powers of the
aeroplane. Moreover, air
war is essentially high-speed
25
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GROUND PARADE OF THE AIR FORCE
Aeroplanes of 38 squadrons, a little more than one-third of the total strength of the R.A.F., were arrayed for the
Jubilee Review at Mildenhall, Suffolk, on July 6, s935• Held in perfect weather, the review was of outstanding
splendour. Here King George is seen among a group by his car during his tour of inspection. Another view showing
the immense parade is given in pages 18-19. Both spectacles contrast significantly with the 1913 photograph in page 8

war. Everything is done ten times as the Royal Flying Corps, a branch of the
great size, have only three machines
fast as it is done on ground or at sea.
Army, and the Royal Naval Air Ser- each ; but they are the exceptions. The
It is war of lightning thrust and countervice, a branch of the Navy. Today all single-seater fighters usually fly as a
thrust, when split seconds may mean the service flying comes under the Royal
formation of nine ; but the Squadron
difference between victory and defeat.
Air Force, although the Navy provides actually has twelve first-line machines.
What will the future bring ? It may a proportion of the personnel for the The Squadron is divided into two or
be that the nations will one day reach
Fleet Air Arm, which is the part of the three Flights and each Flight will
some sort of agreement v.hich will air force that operates from aircraft
possess four or five aeroplanes. The
enable their air services to• be reduced
carriers, and the Army exercises a cerFlight is the smallest tactical unit.
without endangering their security.
tain amount of control over the Army
Larger than the Squadron is the Wing,
At the moment, however, there is no Co-operation section. All independent
which may have two or three Squadrons
sign of any such agreement, and nation
fighting and bombing, however, is ' or, in war time, even up to six. The
is vying with nation in building up done by officers and men of the R.A.F.
Group is the next largest organization
its air service to
the greatest size its
resources will allow
and in training its pilots
and mechanics to the
highest attainable pitch
of proficiency. In subsequent chapters something will be said of
these amazing aerial
armadas which the
nations have created—
of their size and of
their equipment and
quality. The first to
be dealt with among
the national air services
will be the British
Royal Air Force. The
R.A.F. is a fine example
of an efficient modern
air force, for although
it is by no means the
biggest of the world's
air forces, it is well
trained and its equipment is well designed
and made.
In July, 1935, the
King reviewed the
R.A.F. for the first
time at Mildenhall
Aerodrome, Suffolk, and
later took a fly-past at
Duxford Aerodrome.
That superb spectacle
was one of the greatest
events in aerial history,
FLY-PAST AND SALUTE
and it gave thousands of
In the blaze of summer skies, during the Silver Jubilee Review, twenty squadrons flew by the royal dais at
watchers on the ground
Duxford Aerodrome, to pay tribute to the King. In this composite photograph, His Majesty, in the uniform
their first real underof Chief of the Air Force, is seen taking the salute from the 182 machines of the fly-past
standing of the meaning of air power and of the nature
Before going on to describe the Royal above the Squadron, and the next to
Of the tasks performed by R.A.F. review, something must be said about
that is the Area. Besides these tactical
officers and men. For that reason, the structure of the Royal Air Force
units, there are the repair depots, the
because it epitomized the British flying in order that a general background may stores and the training stations. The
service in the most vivid way imaginbe provided for subsequent chapters Royal Air Force College, which is the
able, a brief description will be given where we shall deal with the fascinating
place where, in the ordinary way, those
of the unforgettable spectacle at Milden- work done by the individual units. The
who are taking permanent commissions
hall and Duxford. But first a few facts chief tactical unit is the Squadron,
are trained. is at Cranwell. Many Air
as to the early history of the R.A.F. which will normally have twelve aeroForce officers are also drawn from the
must be noted.
planes if it is a single-engined Squadron,
University Air Squadrons of Oxford,
The Royal Air Force came into or ten if it is a twin-engined Squadron. Cambridge, and University College,
existence in 1918 as a result of a Certain flying-boat Squadrons, equipped London. These squadrons are primarily
merging of the two existing services, with four- or six-engined machines of
civilian organizations, but they are
27
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AIRCRAFT OF ATTACK AND SEA PATROL
These two widely differing machines represent contrasting branches of the R.A.F.. The photograph above, taken durinc, the 1935 air exercises,
shows two Hawker " Hart " bombers. Flying Londonwards for a mock attack, they make an impressive picture in the darkening
6
evening sky.
Below, a Blackburn " Perth." It is a large three-engined flying boat designed for extended coastal patrol and trade route protection work

commanded by R.A.F. " Chief Instructors." Flying Training Schools are set
up in various localities, and engineering
and other special courses are provided
at the universities.
The Royal Air Force has, in addition,
three Experimental Establishments, at
Farnborough, Martlesham Heath and
Felixstowe, concerned with the production and testing of new air-frames.
engines and instruments. All new
aeroplanes go through their performance
tests at Martlesham. These stations
are staffed with ordinary air force
officers for the flying, and with groups
of scientists for the technical work. And
now that the general structure of the
service from the Area to the Group,
Wing, Squadron and Flight has been

Fox

outlined, let us cast a
R.A.F. WORK OUT EAST
glance at the Royal
R.A.F. squadrons patrolling the Indian frontiers perform in a tew
hours work that would require weeks or months of marching by
Air Force on parade.
ground forces. An idea of the terrain over which the patrols fly is
At Mildenhall
given by this photograph of Hawker " Harts" from No. 39 Squadron
Aerodrome, on the
occasion of the Royal review, 37o
miles before he had reviewed all his
service aeroplanes were drawn up. They
machines. Closest to the flagstaff were
seemed to cover half the aerodrome,
the small single-seater fighters ; beyond
and as dawn broke on the great day
them the two-seater day bombers and
their dew-covered wings glistened in the
general purpose machines, and beyond
light, showing them ranged in the shape
them again the big green-painted,
of an enormous fan, hinged at the
sinister - looking, twin - engined heavy
saluting base and flagstaff, and spreadbombers.
ing outwards on to the aerodrome in
After the King had completed his
row upon row. When the King arrived
inspection he left by road for Duxford,
the officers and men of the Squadrons
and almost immediately there was the
were beside their machines. In an open
sound of starting engines at Mildenhall
car the King drove along the serried
as the aeroplanes were got ready for
ranks of aeroplanes, setting a new
the fly-past. Mechanics busied themprecedent in review
selves, and the mobile starters, motorceremonial, a pre- car chassis with a special device on top
FLYING FINESSE
cedent well suited to
for turning airscrews, darted about
Aerobatic or trick flying is of a remarkably high standard in Britain's
air force. Here are three Avro " Tutors " of the Central Flying School,
a new service. He
among the aeroplanes. Although only
Wittering, Lincs., in formatien, with the leader flying under perfect
had driven over five
182 out of the 370 machines took part
control in the inverted position
Charles E. Brown

Charles E. Brown

SQUADRON IN FORMATION
Nine machines, flying in " V " formation as a squadron, constitute the normal tactical unit
of the R.A.F. The position of the machines is varied according to requirements during
flight, and three are kept in reserve on the ground. The aircraft shown here are Gloster
" Gauntlets," in 1935 the fastest single-seaters in the Service
in the fly-past, it was in many ways a
finer sight than the review, for the
machines were now in motion in their
native element. Picture the scene.
A brilliant blue sky, flecked here and
there with a few lazy white clouds and
a sun that poured down its rays on the
Royal dais, where; two or three minutes
before the fly-past was due to begin, the
King had appeared with the Queen, the
Prince of Wales and the Duke of York.
That was the setting. As the moment
approached, all eyes turned to the
direction whence the vanguard of the
great fly-past should come, and so
accurate was the timing that, until the
very last instant, the mind was cheated
into the thought that some hitch had
occurred. But then, precisely to the
second, the leaders came into view
and the distant drumming of their great
engines could be faintly heard.
Flying in groups of five, each at intervals of about two spans, ranged in a ' V,'
they came past—the great twin-engined
express heavy bombers. Never had
more exact formation flying been seen.
This accuracy of the bombers was
repeated by the smaller, faster aeroplanes which followed : the day bombers
and, finally, the single-seater interceptor fighters. They moved across the
brilliant blue of the sky as one. Troop
after troop went by, until it was hard to
realize that the total was less than 200.
Then there was a pause, and phase
two of the fly-past programme began.
It was a demonstration of squadron
drill by No. 19 Squadron, with the.
fastest interceptor fighters in the R.A.F.

The Squadron now altered formation,
wheeled and turned with precision, the
engines of these exceptionally fast
machines appearing to be unusually
silent owing to their special exhaust
gas collector systems. Then No. ro
Squadron flew away and was lost to
view, and the final phase of the fly-past
began. This was a fly-past by all the
same aeroplanes in Wing, instead of
Squadron, formation. The greater
masses heightened the strangeness of

the effect as the aeroplanes passed. It
seemed extraordinary that such might,
such concentrated power, so large an
army of men, and such vast numbers
of guns and gunners, of bombs and
bomb-aimers, could be held aloft in the
heavens and made to pass in order in
such perfectly maintained formations.
The Mildenhall review and the
Duxford fly-past were triumphant
demonstrations of the brilliance and
efficiency of the Royal Air Force. Let
us turn from this general view to a more
detailed one, and examine, in the next
chapter, the most fascinating of all the
duties an air force is called upon to
perform, namely, aerial fighting.

A FLIGHT IN FORMATION

Charles

E. Brown

Squadrons are divided into Flights, generally of three machines. A Flight is the smallest
tactical unit in the Service, and the three aeroplanes usually take up formation as seen in
this photograph of three Hawker " Demons." The Demon is of the two-seater fighter class
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WAITING WINGS
With a total of three hundred and seventy aeroplanes taking part, the King's Silver jubilee Review
of the Royal Air Force was the most magnificent aerial spectacle ever witnessed in Great Britain.
When ranged in lines, awaiting His Majesty's inspection, on the great aerodrome at Mildenhall,
Suffolk, the craft of varied type made an immensely impressive array of power and efficiency.
Here are seen Hawker " Furies, fast single-seaters, with Bristol " Bulldogs '5 ' in the background
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Art and Craft of Airmanship. 1

AIR 'STUNTS' & THEIR IMPORTANCE
•

By Major Oliver Stewart,
IN A SPIN
Here in most striking
manner is depicted the
acrobatic evolution known
as the spin. To carry it
out the pilot first stalls his
machine so that it loses
speed and drops its nose
in a dive. Instantly he
forces the rudder over and
with the control-stick held
back the aircraft starts to
whirl round. Below, the
impression that would be
gained durirr, a spin over
St. Paul's Cathedral has
been skilfully captured by
the camera man. This
photograph and that in
page 35 were taken by
Aerofilms Ltd., in conmuction with Captain P.
Birkett
Upperphotograpit,'Ftight -

M.C., A.F.C.

Author of 'Aerobatics; 'Flying as a Career,' etc.
An aeroplane twisting, diving and climbing in all manner of evolutions is a common sight at
any aerodrome today. When executed with skill and precision these aerobatic manoeuvres
demonstrate, as no other form of flying can, man's mastery of the air and the wonderful
controllability of the modern machine. Exactly what these stunts ' are and how they are
performed is here explained by a master of the art

stunting, the feats of
poise and movement through
space which have hitherto been
the prerogative of the human acrobat,
have suddenly, on an immensely
larger scale, been made possible to the
air pilot. Seated at the controls of his
powerful machine, he can cause it to
repeat the most astonishing somersaults, dives, spins and rolls ever
invented by the human acrobat, and
also a great many other manoeuvres
which are far beyond the acrobat's range.
Looping the loop is probably the bestknown of all aerobatics, and the most
frequently done. Pegoud, the French
pilot, the first and one of the greatest
aerobatic pilots who ever lived, is
generally credited with having done the
first loop in an aeroplane. Today the
loop is usually the first stunt a pilot
learns to do.
Before explaining how any acrobatic
is carried out, it is necessary to outline
the working of an aeroplane's control
system. The main control, known
commonly as the " stick," is a lever
which governs the longitudinal and
lateral movement of the machine.
Moving the stick forward depresses the
elevator on the tail and so the nose of
the aeroplane, which consequently dives ;
when drawn back the nose comes up
and the machine climbs. Movement to
the left forces the left wing down so
that the machine is banked over to the
left, and, conversely, a bank to the right
is obtained by drawing the stick over to
the right. The second control consists
of a centrally pivoted lever which is
worked with the feet. This control
operates the rudder, and is known as
the rudder-bar. When pressed forward
by, extending the left foot, the machine
responds by swinging its nose to the
left, while the opposite effect is obtained
by extending the right foot. The whole
system of control is fully explained in a
later chapter.
A good loop, especially one of the
rocket variety, can provide a fine
spectacle. In the rocket loop the aeroplane first rushes earthwards in a
power dive, engine partly open, gaining

A
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speed at a tremendous rate, with the plane slightly down, with the engine
grass of the aerodrome and the, sheds still on, though slightly throttled back
rushing up to meet the pilot at ever- to avoid its running beyond its safe
increasing velocity. When he is as low as limits. When a sufficient speed has
he dares to go, and the needle of the, air- been gained (the exact amount varies
speed indicator, in a modern single- with the type of aeroplane) the pilot
seater fighter, is hovering round the eases the pressure on the control
270 m.p.h. mark, the pilot gently eases column. He does not, as so many
the 'machine's nose up. He eases it up people seem to think, " pull back the
and up until, finally, the aeroplane is stick." If he did anything so drastic,
standing on its tail and rocketing the aeroplane would suddenly stand on
towards the heavens on an absolutely its tail, stall, and fall into a dive. He
vertical course, using all its accumulated merely eases back the stick, for in the
speed to shoot up in a gigantic high preliminary dive he has already found
jump, measured, not in hundreds, but it necessary to exert a certain amount
in thousands of feet. At the very top, of forward pressure upon it.
Directly he eases the pressure, the
when all the accumulated speed has
been dissipated and the great engine is aeroplane's nose begins to come up and
roaring its loudest, pitting its 800 horse- the ground begins, apparently, to fall
away from in front of the machine. The
power in a direct tug-of-war with
pilot continues to ease back the stick,
gravity, the pilot tips the aeroplane
and the aeroplane begins its circular
over on its back and lets it curve round
and out again to level flight.
course, which is the loop itself. In the
The light aeroplane pilot begins, not
middle of the loop the aeroplane's speed
will have dropped a good deal, and the
with a rocket loop, but with an ordinary
pilot will have to ensure, by means of
loop, and this is how he does it. After
gaining sufficient
CONCERTED CRAZINESS
height, 1,500 feet at
least in the early With their machines apparently out of control these two R.A.F. pilots
are giving a brilliant display of crazy flying. The aeroplanes are
stages, he first puts Lynx-engined Avros. During an exhibition of this sort they are flung
the nose of his aero- about at astonishing angles near the ground, and are made to proceed
in a most erratic manner
elf y of
CourtearyO'Flight'

Charles E. Brown

DEXTEROUS REVERSAL
To the skilled pilots of the R.A.1•. Centra
Flying School, upside-down flying is a corn
monplace method of progression. Tw(
Avro " Tutors " are on their backs close
on the tail 01 the photographer's plan,
the rudder and the ailerons, that it
keeps straight. Unless he has clouds to
go by or unless he looks out at the
side of the machine, he will have
a good deal of difficulty in telling exactly
what it is doing.
, But the pilot will eventually evolve
some method of checking the machine's
path during the loop and keeping it
straight with his feet on the rudder-bar
and his hand on the stick. At the top of
the loop the stick will have come appreciably back, and as the machine dives
out it may be brought still farther back.
The engine throttle may be shut down a
little or even completely closed as the
aeroplane dives out of the loop.
Looping accurately is more difficult
than many inexperienced pilots suppose,
and a really accurate, straight, cleanly
performed loop, in which appreciable
height is gained, is perhaps the chief
mark of a skilful pilot.
And that brings me to the essential
point about all aerobatics. Looping
and the various other remarkable
stunts which I shall describe in a
moment, are magnificent exercises for
the pilot. Indeed, they are to the

air pilot very much what scales and
arpeggios are to the musician. They
enable him to improve his technique
and to gain a greater mastery over
his aeroplane. They also accustom him
to umisual positions, so that if, for
example, the aeroplane is turned upsidedown in turbulent air within a storm
cloud and comes out of the cloud upsidedown—a thing, that has frequently
happened—the pilot is not only not
unduly disturbed= by the inverted
position, but is' able at once to apply
the necessary correction and to right
the machine. It will be seen, therefore,
that aerobatics form an important part
of the training, not only for Service
pilots, who employ some of the aerobatics in combat, but also for private
and commercial pilots, who find them
equally useful.
The spin is an example of an aerobatic
with which every pilot ought to be
thoroughly familiar. It is common for
an aeroplane that has been stalled
inadvertently to go into a spin, and it
the ground is near, the safety of the
aeroplane and its occupants will depend
upon 'the swiftness with which the pilot
can extricate it. What happens when
an aeroplane spins ?
First the nose falls, and then the
aeroplane goes into a corkscrew motion,
tailing nose foremost all the time,

FOR EXPERTS ONLY
This D.H. " Tiger Moth," performing in Sir Alan. Cobham's flying circus, is being banked
over in order to pick up a flag by means of a hook on its wing tip. A small miscalculation
on the part of the' pilot and a crash would almost certainly result, since the lowered wing is
but a few inches from the ground
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WHIRLING WORLD
This aerial close-up shows an ArmstrongWhitworth general purpose machine
caught by the photovapher in the middle
of a slow roll. In this evolution the aeroplane is made to complete a revolution
about its longitudinal axis, by movement
of the ailerons, elevator and rudder. A
powerful engine and plenty of speed are
necessary in carrying out this acrobatic,
which is highly spectacular when correctly
executed. Below, a photographic impression of Hampton Court Palace taken
from an aeroplane during a rolL In this
manoeuvre the plane whirls round
quickly and violently while following a
horizontal corkscrew path
night ' awl Arrefams, Ltd.
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(continued)

WORLD'S WONDER PLANES HOW AND WHY OF FLIGHT
AIRMANSHIP (contd.)
AERIAL ARMADAS (contd.)
(contd.) The Flying Laboratory
(contd.) Seagoing Planes & Their Floating Homes Smoke Screens and Sky Writing
Flying Giants of Today
Armstrong Atalanta ; the Junkers
G.38; the Short 6-engined"Saraf and"
flying boat.

Marvellous work of test pilots and
aeronautical scientists ; tests to
destruction in mid-air.

Wonders of Engine-less Flight

Modern naval planes and the wonders
of aircraft-carrier ships.

War Wings of France

Aerobatics of the aeroplane written

in smoke.
Parachutes : Silken Shroud of Safety

Why Wings Lift
Remarkable development of the life
The immensely strong French air
Outstanding flights of distance and
Action of lifting surfaces of an
saver of the air; parachute drill in
force : constitution and equipment.
height in sailplanes by Kronfeld,
aeroplane ; wing shapes, air flow, etc.
the R.A.F. ; massed descents.
Maggersuppe, Collins, Buxton, etc.
Germany's Amazing Developments
Harnessing the Air for Flight
Aerial Voyagers of the Night
The secret large scale re-awakening
Winged Miracles of Speed
Modern discoveries, slotted wing,wing
Night flying and how it is done.
of Germany's military flying forces.
Gloster "Gauntlet," Gloster " Gladiaflaps, wing sections and speed range.
Amateurs in the Air
tor " 4-gun fighter, Armstrong Lifting Fifty Tons Two Miles High
Red Russia's Flying Fleet
Growing popularity of flying as a
Scimitar.
How an aeroplane flies. Lifting
How the U.S.S.R. have built a force
pastime and means of travel ; exSingle-Seater Fighters : Some Planes
of 2,000 war planes.
5o tons into the air ; 5,00o miles
pansion of air lines ; flying clubs.
of Meteoric Pace
flight without landing.
America's Air Power
Cloud Lore for the Airman
Bristol " Bulldog," Fairey "Firefly "
Pursuit and bombing craft of the
How the' pilot studies the science of
and Fairey " Fantome,' etc.
PIONEERS OF FLYING
U.S. army and navy.
the clouds.
Light Planes that Made Flying History
Four Centuries of Effort and Experiment

D.H. Moth ; Mollison's D.H. Puss
A sketch of the period 1452-1860 Sky Fighters of the East
How Japan, China and other Asiatic
Moth, E.—W. Atlantic flight ;
covering the schemes, for flying from
countries are adopting the aeroplane
Hinkler's Avro Avian, Australia ;
Da Vinci onwards, and the balloonas a weapon of war.
" Hornet " Moth , Percival's " Gull,"
ists from Montgolfier to Coxwell.
Africa and back in a day, r935 •
Engines in the Air in the 19th Century South America's Winged Forces
" Flying Flea."
The fighting planes of Argentina,
Stringfellow's steam-driven aeroplane
Craft that Crossed Atlantic Skies
Brazil, Bolivia, Chile, Peru and other
models, 1848 and 1868 ; first engined
Kohl's Junkers " Bremen " ; Costes'
South American republics.
airship, 1852 ; Santos-Dumont's air" Question
Mark " ;
Kingsford
ships, 1898,1901 ; first Zeppelin,r9oo.
R.A.F. " Planes-of-all-Work"
Smith's " Southern Cross."
First Successful Aeroplane Flights
General-purpose aeroplanes : The
Wingless Wonder that Hovers : the
Orville Wright, 1903 ; Cody at FarnWestland
" Wallace,"
Vickers
Autogiro
borough, 1909 (400 yds.) ; Santos" Vincent," and Hawker " Hardy."
Juan de la Cierva's flying "windmill"
Dumont's " Demoiselle," 1909 ; first
in its latest forms.
official British flight, 2909 ; Bleriot
and Paulhan ; A. V. Roe, 1908 ;
Fighting Planes of Other Lands
THE AIRMAN'S VIEW
Rolls' double Channel flight, 1910.
Single-seater fighters of France—
The Beauty of Flight
Dewoi tine,
Nieuport,
Mureaux, Planes of the Past
Moran. Hedy—Fiat. United States
Scenic wonders above the clouds.
The Henry Farman, Bleriot, Val—Curtiss Hawk and Boeing.
What the air pilot sees and feels.
kyrie, Avro triplanes and biplanes ;
Wright,
Sopwith
Tabloid,
Bristol
Planes of the Great Ocean Routes
Photographing
Paris from London
" box-kites " and " Bullet " ; first
Sikorsky " Clipper " of pan-Pacific
The use and possibilities of the infraB. E. and Breguet " coffee pot."
airlines and French and German air
red ray camera in photographing
fleets operating between Europe Curiosities and Cranks of the Air
wide areas and immense distances.
and South America.
Dunne's
biplane,
Mapping
Britain from the Air
Lindemann's Flying Bicycle, CaldTitans of the Clouds
Modern cartography. How England is
well's Bird Plane, Cody's " Flying
Dornier DO-X ; Maxim Gorki ;
surveyed and mapped by aeroplanes.
Cathedral": Richard's Annular Wing,
Supermarine Stranraer Flying Boat ;
Pescarra Helicopter, Ornithopters, How
Armstrong-Whitworth bomber transPlanes Reveal the Hidden Past
" Ente " tail-first machine.
port ; Vickers Valentia.
Archaeology from the air. The disMasters of the New Art
covery of ancient remains and sites
Transport Planes of Europe
The early aerobatic pilots and their
unseen at ground level.
Airspeed Envoy, Spartan Cruiser and
machines—Pegoud, Hucks, Hamel,
M o n o a p a r (British) ; Wibault
Panoramic
Splendour from the Sky
Manton
and
Chevillard.
" Golden Clipper ' Dewoitine
Landscape wonders as the airman
(French) ; Savoia-Marchetti (Italian). Men of Early Flying History
sees them.
A. V. Roe, 5908 ; De Havilland, 1909;
Some Transatlantic Flyers
Sopwith, 1911 ; Handley Page, Short Looking Down on Great Cities
Alcock's Vickers Vimy, Lindbergh's
Brothers, Henry and Maurice
Cities of the world viewed from the
Ryan, Chamberlin's Bellanca, etc.
Farman, Bleriot, Wright Brothers,
air.
Climbers of the Upper Atmosphere
Glenn Curtiss, Blackburn.
Altitude record machines—Donati's
,The World Below from the World Above
Fledgling World
Caproni, Unwin's Vickers, etc.
Wonders of aerial photography and
Some early races, displays and flights.
the work of the aerial camera man.
Luxury Liners of the Air
The European Circuit, 191i ; Circuit
Handley Page type 42 (British) ;
of Britain, 1911 ; Hendon and Brook- Hidden Things Revealed to Aerial View
Douglas D.C.2 (American) ; 4lands meetings, 1911-13.
How from the aeroplane are seen
engined Fokker (Dutch).
forms and features on land and below
Growing Wings : the First Gliders
Planes of Dazzling Speed
the sea not otherwise visible.
Experiments of Lilienthal, Filcher,
Macchi-Castoldi type 72 and SuperChanute, the Wrights,Weiss,England.
marine S.6 ; D.H. Comet and
Caudron single-seater, type 460.
ART AND CRAFT OF

Secret Designs for New War Planes

AERIAL ARMADAS IN

BEING
New " Coastal Reconnaissance "
machine ; " Bristol " ; new day The Royal Air Force Today
bomber ; monoplane fighters which
The functional organization of
will eclipse all others in speed.
Britain's third arm and its equipment
as seen at the Jubilee Review, 1935.
HOW AND WHY
OF FLIGHT

AEROBATICS IN SMOKE
Nith the sky as the background these four
R.A.F. single-seater fighter pilots wield their
nachines to make giant smoke patterns in a
;smut of concerted aerobatics. Each machine
arries its smoke-producing apparatus, which
an be operated instantly by the pilot, so as
o leave a thick trail of the craft's passage
through the air
Charles E. Brown

Britain's Fighters of "The Central Blue "
The fighter squadrons of the R.A.F.

Building Modern Skycraft
How the modern aeroplane is made ;
wing and fuselage construction ;
use of metal and wood.

Air Routes of the World
Difficulties of crossing land and sea,
mountain and desert ; how air routes
of Europe and America are planned.

Modern Aerodromes and Air Lighthouses
How the pilot finds his way in fog and
darkness ; ground organization.

Post-War Inventiveness and Flying
Development of slots, flaps and wing
sections to give increase in speed,
range, control, etc.

Fighting Fire and Pest from the Air
'Uses of the aeroplane in locating and
checking the forest fires. Dropping
clouds of insecticide.

The Pilot and His Weather Bureau
Vital importance of meteorological
services and their organization.

Seeking Safety in the Air
How science is making flying secure.

AIR STORIES : TRAGIC
AND ROMANTIC
Unsolved Flying Mysteries
Hamel's disappearance in 2914 ;
Captain Lancaster's disappearance
on Australia flight ; crash of City of
Liverpool at Essen, March, 1933
Lowenstein's disappearance.

Succour from the Sky
Kohl's rescue after crossing Atlantic;
search for and rescue of Kingsford
Smith in Australia • rescue of icebound party from Arctic by Soviet
airmen ; rescue at Kabul, 1928.

Toll of Great Airmen
McCudden's crash in 1918 ; Alcock's,
x919; Hawker's crash, 192r; Barker's,
193o ; and Hinkler's, 2933.

Heroes of Valiant Endeavour
Some of the tragic failures in Atlantic
attempts ; Flight-Lt. Carr's descent
in Persian Gulf ; Jones-Williams'
AIRMANSHIP
crash on non-stop to Cape attempt.
Air ' Stunts' and Their Importance
Flying Dramas at the Poles
Amazing skill of aerobatic pilots ; how
The balloon flight of Andree, 1897 ;
loops, spins, " bunts," etc., are done.
first flight over N. Pole by Floyd
Bennett and Commander Byrd, 1926;
First Steps to Flying
Sir H.Wilkins' and Carl Eielson's flight
How the flying pupil is taught to
in S. Pole regions, 1929. (See also

control his machine, both on the
" Airships : Triumph and Tragedy.")
Their personnel, purpose and work.
Queer Things that Govern Aerial Flight
ground and in dual and solo flight.
Adventures of the Void
Winds and air currents and how they Italy's Impressive Aerial Advance
The balloon ascents of Piccard, /932 ;
are charted ; hurricanes that blow
The development and activities of R.A.F. Pilots in Training
Realistic methods of preparing the
and ascent of U.S. balloon, 1934.
upwards. The stratosphere. Studythe Italian air force, more than r,000
novice
for
conditions
met
with
in
flying air layers with ultra-microscope.
planes strong.
ing service machines in peace and war. Disasters and Escapes
iuper Hurricanes for Testing Planes
Bombers : Formidable R.A.F. Giants
London-Paris liner's crash in Channel,
Wonders of modern full-scale wind
The Handley Page " Heyford," Air Parade : Wonders of Flying Drill
2929 ; " Hannibal's " forced landing
tunnels ; their value in estimating
Fairey " Hendon " and other bombat
Tonbridge, 1931 ; Meopham disService flying—mass formations, conaeroplane performance.
ing aircraft used in the British service.
aster ; crash at Dixmude, 1933.
verged bombing attacks, tactics, etc.
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Editorial

Eddies----

A

s my readers will no doubt understand, these notes of
mine are printed several weeks in advance of publication,
so that writing in this, the second part of WAR IN THE
AIR, I do not know what sort of reception Part 1 may have had.
I am hoping, of course, that it has" sold like hot cakes," though
I have really no idea how hot cakes sell. But the phrase implies
what you and I understand to be very satisfactory selling. There
is, however, something more gratifying to an Editor than the
mere number of copies sold of any of his publications—not
that a wise and honest editor ever despises huge sales !—and
that is the timeliness and the usefulness of the work he is
doing. Well, on this ground I know that WAR IN THE AIR is
a success, no matter how large or small its sales may be.
AM more impressed with the need of this publication every
morning that I open my - Daily Telegraph " and read the
news of the day. We didn't appear a week too soon, even
though some of my readers of World War may feel that, in
asking them to subscribe for two sevenpenny publications three
weeks together, my publishers and I were expecting a good
deal of them.' The need was forced upon us, and in the end I
am sure my readers will approve the course we have taken.
WAR IN THE AIR had been designed, and its actual preparation
begun, even before Mr. Baldwin came out boldly with his
promise of re-armament. It was no rushed job, to catch the
mood of a moment. The phrase which appears in some of our
press advertising and is printed on the wrapper of this part
is the literal statement of a truism—" The. Urge of Today
Demands this Book." That was the spirit of its first designing
in the early months of this year.

I

T

HAT, and the fact that I have personally been keenly
interested in aviation for half a century of my existence.
So much so that thirty-four years ago I wrote (under a
pseudonym) a book entitled " The Conquest of the Air '' to
celebrate the achievements of Santos-Dumont, which we look
back upon today as almost childishly simple. Even then I was a
heavier-than-air enthusiast, and that was why I induced Sir
Hiram Maxim, the famous inventor of the Maxim gun, to write a
preface to my little book, as I believed more in his unsuccessful
experiments with heavier-than-air machines than in SantosDumont's successful steering of a lighter-than-air gas bag
round about the Eiffel Tower. Wilbur and Orville Wright
had not then been heard of on our side of the Atlantic !

John Carpenter House, London, E.C.4.

I

N a very famous film, the words of which were written by me,
and in which I personally appear and speak the whole of
the commentary (I refer to " Forgotten Men," seen by many
millions in the past eleven months and still showing throughout
the British Empire), Major Cohen, M.P., one of the most
remarkable heroes of the Great War, says in a brilliant little
speech which he makes to his comrades of the .British Legion :
" Look well at these pictures of the actual horrors -of War and
let your imagination run riot over them, for you cannot pos,,
sibly exaggerate the terrors of the next war. Words to that
effect he used, and I then thought how true they were. I
think so still, and in my opinion not even the vivid imagination
of Mr. H. G. Wells in " Things to Come " has foreseen things
that lie beyond the range of Aerial Warfare as it could be
organized and unleashed upon civilized communities today :
presumably by other " civilized communities !

E

NOUGH has been said, I think, in my personal contribution
to Part 1, " Wings of Doom." to make clear the
impulse that has given this new direction to my literary
activities, and I do quite earnestly hope that WAR IN THE AIR
will ,prove of genuine value to the cause of Preparedness, at
all times a good cause, and for no nations more so than those
that are honourably endeavouring to live up to the ideals of
the League of Nations.- Obviously, a League composed of
decrepit and impotent states would be a world-danger and
not a source of world security and peace. Britain is on all
hands admitted to have disarmed herself on land and sea and
in the air to a point of actual danger, in her desire to set an
example to her friends and foes of the Great War—an example
that few have followed ; and perhaps the day has arrived when
she must ensue Peace along the road of Preparedness, especially
in all matters of air power and aerial defence.
We have no political sympathies of any kind to express in
these pages; it is the business of WAR IN THE AIR to tell the
British people the ascertainable truth about our national
achievement in the World War, our post-war development of
aeronautics and the state of all other nations today in air
power—an extremely interesting and, I , think, an inspiring
task for both ourselves and our readers.

One must have a personal urge, I think, to do his best work,
Y " ourselws " I mean.the whole body of editorial colleagues
and in designing and preparing WAR IN THE AIR I certainly
and contributors. Most of the staff that has made World
have been conscious of such an inspiration, so that I am hopeful
War the unique pictorial history of the events of 1914:1918
it may prove one of my most appreciated productions. It is
easy, of course, to flatter oneself that one is more imaginative are at work on WAR IN THE AIR. The text of the first-named
than most of one's neighbours ; but I think that while I may was essentially the result of close editorial collaboration and for
t reason was printed anonymously, but in this new work
have had an uncommonly vivid apprehension of the future of
aerial warfare, induced by certain personal experiences during '-eagii chapter is individually contributed and the writer's name
the Great War, I am not likely to find myself appreciably ahead is4ven. Many famous names will appear in our pages, but
of my readers in that respect, especially London readers, who our appeal is not made upon these so much as upon the .
lived through the Zeppelin and aeroplane raids of 1915-18. None intrinsic merit and interest of their writings and our carefully
of them will find anything in WAR IN THE AIR which exceeds selected pictures gleaned from all parts of the world. In
in its vision of future terror anything they may have pictured future notes I propose to write from time to time about our
in their own minds from the terrors they themselves witnessed. contributors as a matter of personal interest to my readers.

B
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twisting round and round at a fairly
high rate. In recovering from a spin
a period of about so seconds is required,
and the height lost is between 300 and
r,000 ft.
It will be clear, therefore,
that the pilot must be thoroughly
conversant with this manoeuvre, and
must know how to extricate the aeroplane at a moment's notice.
When starting a spin, the first action
is to stall the aeroplane, or to cause it
to lose flying speed. Aeroplanes can be
forced into a spin without a preliminary stalling, but the usual way
includes a stall, To do this the pilot
shuts the throttle and brings the stick
back so as to hold the nose up. Speed
is gradually reduced, and still the
pilot holds the nose up until, finally, the
machine is about to lose its " grip "
on the air and fall. At this moment the
pilot gives the stick a final pull back
until it is as tar back as it will go, and
kicks on lull rudder. He then holds the
controls in this position, and the
machine suddenly drops a wing on the
side on which the rudder has been
applied, the nose falls and the spin
starts. So long as the pilot holds the
controls fully on the machine will
continue to spin.
When the pilot wishes to extricate
the machine from the spin, his first

OVER!
This remarkable photograph, taken during a loop, gives a vivid impression of what is to be
seen from the cockpit when a machine is fully inverted. Through the blur of the propeller
disk the earth appears sweeping into view like a giant curtain. Then, as the aeroplane
assumes its normal attitude, the panorama slides away. giving place to sky and horizon
action is to straighten the rudder-bar
and begin to ease the stick forward.
Before the stick is fully forward the
machine will stop spinning and go into
a steep dive. The pilot then brings it
out of the dive in the usual manner.
The " flick " roll, in which the aeroplane
turns quickly over sideways, is really a
spin with the aeroplane first of all
" thrown " horizontally at a sufficient
speed to keep the nose up. The controls
come over to exactly the same position
as in a spin in the middle of a " flick "
roll, and the straightening out when the
aeroplane has completely turned over
is done in the same way, by centralizing stick and rudder-bar.
A slow roll is a different kind of
manoeuvre altogether, for in that the
aeroplane is flown round, and is for a
time flying upside-down, with the
In the
lift on the wings reversed,
" flick " roll the lift is not reversed,
so the pilot does not tend to tall out of
his seat, any more than he does in a wellexecuted loop. But the slow roll is done
mainly on the ailerons, although the
rudder is used to keep the aeroplane
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straight, and the stick has to be adjusted
all the time to keep the nose approximately level.
Half a slow roll is the most popular
method of gaining the upside-down
position for inverted flying.
Here,
again, properly adjusted shoulderstraps are necessary, because the whole
of the pilot's weight will come upon
them. Upside-down flying can only
be clone on the glide with the ordinary
aeroplane, because the ordinary aero
engine has no provision for allowing it
to run upside-down. But special
provision can be made, and then a whole
range of aerobatics, from " S " turns to
side-slips, inverted spins and inverted
loops, becomes possible. In the inverted
spin the process is much the same as
has been described for the spin right
way up, except that all control movements are reversed.
The " bunt " is one of the most recent
manoeuvres to become popular, although,
in fact, Pegoud did this stunt long
before the war with his Bleriot monoplane. It consists in nosing the machine
over until it is first diving vertically
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EARTHWARD AT 450 M.P.H.
With its nose pointing vertically downward, this Hawker " Nimrod " single-seater is
plunging in a breathless " terminal velocity " dive. This manoeuvre, known as a
T.V. " dive, is carried out as a searching test of the strength of a machine, and speeds up
to 45o m.p.h. are reached with some types. At these tremendous speeds gigantic strains
are put on the wings and tail unit, and recovering from the dive needs great caution

and then flying on its back. Considerable will-power is needed when this
aerobatic is attempted for the first time,
because there is a natural resistance to
pushing the stick forward and introducing forces which tend to hurl the pilot
bodily from the cockpit. The " bunt "
can be continued with suitable types of
machine, so that, after the upside-down
position has been reached, the nose is
brought up and over, and a complete
inverted loop is done. This inverted
loop was combined with the ordinary
loop to form what has been called the
" spectacles," a manoeuvre which has
been done by a few pilots, but which,
partly owing to its difficulty, has never
gained any general popularity.
The " falling leaf " is a picturesque
aerobatic, and in this the technique
used for the spin is employed, with
modifications. The machine is made to
start a spin in one direction, and just
before the spin establishes itself the
controls are thrown over. The aero-

plane at first checks, pauses, and then
suddenly flicks over to attempt to
start a spin in the opposite direction.
As it does so, the controls are again
thrown over, and so on, as far as the
pilot wishes to go. The aeroplane falls
in swoops alternately to left and right,
in the manner of a falling leaf.
Crazy flying is a class of aerobatics
on its own. The variations of crazy
flying are almost unlimited, but a
feature common to all of them is that
the aeroplane is made to follow a path
other than that which would normally
be its line of flight. In other words,
it goes sideways, or at an angle to the
direction in which it would normally go.
Probably the greatest exponents of
aerobatics today are the manufacturers'
test pilots. In trying out new types
of aeroplane, and in finding out the
limitations of their controls, they are
habitually stunting.
What is known as the " T.V." dive
is not really an aerobatic, although it
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looks one of the most thrilling manceuvres
of the lot. The full name is terminal
velocity dive, and it means that dive
in which the aeroplane has been held
vertical so long that it has gained all the
speed it can gain, and the drag has
become equal to the force of gravity.
(The engine makes no difference in a
T.V. dive.) Test pilots are required to
put many new types through a T.V.
dive, and it is an astonishing sight to
see them at work, the only way to
obtain a true idea of what is happening
being to watch the operations from
another aeroplane.
The aeroplane to be dived is first
climbed to a great height—probably
20,000 ft. or so. The pilot wears his
parachute, and before this work he
takes care to see that it is all in order
Then
and ready for instant use.
the aeroplane noses down as if in
preparation for a " bunt," but when it
reaches the vertical attitude it stays
there and plunges in a breath-taking
rush straight towards the earth. The
speed rises ; it goes from 200 m.p.h.
to 250 m.p.h., 300 m.p.h. and 35o m.p.h.
The pilot now feels the machine still
rock steady, but with the controls so
taut that he would have difficulty in
moving them quickly even if he wanted
to do so. Still he holds the machine
down in its terrific earthwards rush.
The air-speed indicator needle moves
slowly round and shows 400 m.p.h.
If the machine is one of the latest
types of fighter, it will still creep round
even farther—to 420 and even 45o
m.p.h., more than half the speed of
sound !
The
Then it stays where it is.
aeroplane has reached its terminal
velocity, the absolute limit of its speed
through the air, and the pilot must bring
it out. This is a delicate business, for
it is when the aeroplane is being brought
out of the dive that the greatest loads
are placed upon the wings, when they
must take and check some of the
tremendous force gathered in that
earthward plunge. So the pilot eases
back the stick with the greatest delicacy.
He does not mind how many thousand
feet he drops before coming out, so long
as he does not over-stress the wings.
Finally, he has changed that headlong
dive into normal horizontal flight, and
he knows that yet another aeroplane
has given proof that the figures worked
out before it was built have proved to
be accurate.
Occasionally a new
machine is tested in which an error has
been made. Then, during the terminal
dive, there is suddenly a roar like
thunder and some vital part gives way.
At once the test pilot struggles free and
leaps for life with his parachute.
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COASTAL RAIDING BY THE NAVAL WING
By Capt. J. B. Sterndale Bennett, M.C.
For the men of the R.N.A.S. the opening months of the War held great and hazardous adventure.
With their slow, ill-equipped machines they were called upon to fly far over the sea and enemy
territory on bombing attacks and other operations. How brilliantly, and with what dash
and courage, they carried through these dangerous and difficult duties is told in this second
chapter dealing with those early days of aerial warfare

the Royal Flying Corps while that city was being evacuated,
Spenser Grey dropped bombs on the
was facing unaccustomed
Flight-Lieutenant Marix flew to Diisselrailway station and the town, arriving
problems with that skill dorf with the Zeppelin sheds there as
in Antwerp again barely an hour before
which never deserted it, the Royal his objective. Descending to 600 feet,
the general evacuation was ordered to
Naval Air Service was also proving he dropped his bombs, securing direct
take place.
itself fit to meet the new emergencies hits and doing great damage, at least
Supplementing his squadron of aeroof warfare. Its officers had had no one Zeppelin being destroyed. His planes, Commander Samson had a small
longer experience, as may well be illus- return journey to Antwerp proved
fleet of cars, which were rapidly armoured
trated by the fact that it was as recently exciting, for Marix's machine had been on the spot, and their adventures, when
as November, 191r, that the first crippled and he made a forced landing engaged on reconnaissance, form one of
British naval officer, Commander twenty miles from home. He completed the few entertaining chapters in the
Swann, had taken off in a seaplane his journey on a bicycle which he history of this unhappy time, when
from the water. In 1914 the Naval borrowed from a Belgian peasant. What the line was still in a state of flux. There
Branch had a personnel of 13o officers arts of persuasion he used to secure is the Nelson touch evident in the story
and 700 petty officers and men, who this prize are not recorded, though
of Samson's expedition to Lille, then
they must have been considerable. On
were equipped with 39 aeroplanes, 52
temporarily evacuated by the Germans.
seaplanes and seven airships, but by the same day Cologne received its bap- Heading a force of four motor-cars
no means all of these were fit for service. tism of fire when Squadron Commander containing 16 Englishmen and four
In some respects the R.N.A.S.
Frenchmen, with three machine
held the advantage over the
guns, and escorted by one aeroADVENTURE AHEAD
military wing. They were better
plane, he set out with the object
During the winter months of 1914 the Royal Naval Air Service did
conspicuous work in making bombing raids over German territory.
equipped with wireless, their
of capturing any transport
In this photograph, taken at that time, an R.N.A.S. pilot is seen in
seaplanes had engines of higher his
which the Germans might have
flying kit reading instructions just before taking off for one of
power, and their duties were
the raiding flights described in this chapter
left behind in the city. He
more clearly defined and thus
found none, but, as the Germans
more quickly entered upon.
would probably soon return, he
issued a proclamation, which
Immediately on the outbreak
the Prefect caused to be posted
of war, the R.N.A.S. took up
all over the town, to the effect
its allotted task of patrolling a
that as " Officer in Command
large section of the coast and
of the English Force at
acting as escort, during its
Dunkirk " he. had that day
transportation overseas, to the
" occupied Lille with an armed
British Expeditionary Force.
English and French force." In
These duties it performed satisview of their very incomplete
factorily, although the machines
intelligence of the movements
available were described a year
of the British troops at this
afterwards as " only fit for a
time, one must suppose that
museum." They could come
Samson's ruse succeeded and
down in a calm sea, but taking
that on their return the Germans
off presented serious problems,
very considerably exaggerated
particularly if any useful load
the numbers of the British
of bombs was carried. A month
forces that were then arrived
or more later, however, it was
at Dunkirk.
to this force that the first raids
against hostile aerodromes were
This Channel port did hereentrusted.
after become the chief base of
About the middle of Sepoperations for the Royal
tember, 1914, the Eastchurch
Naval Air Service in France,
squadron, under that redoubtbut, before tracing its early
able officer, a self-described
development, mention must
" pirate," Wing Commander C.
be made of a highly ambiR. Samson, was dispatched to
tious raid planned and exOstend to assist at the defence
ecuted from Belfort on the
of Antwerp. On October 8,
Zeppelin sheds on Lake Con-
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the hands of Lieutenant Harold Rosher,
whose exploits were some of the finest
carried out on the Belgian coast. The
Official History thus sums up the
Friedrichshafen exploit : " There have
been many longer and greater raids,
but this flight of 25o miles, into gunfire,
across enemy country in the frail little
Avro, with its humble horse-power, can
compare, as an achievement, with the
best of them."
Dunkirk, however, was the true and
permanent home abroad of the naval
airmen, and their routine duties, as
outlined by Commander Samson, were
to prevent Zeppelins being stationed in
Belgium or submarines being assembled
at Bruges, to attack Zeppelins on their
way to and from England, to reconnoitre Ostend and Zeebrugge daily,
watching for submarine activity, and
to make bombing attacks on batteries,
submarine bases and workshops. Such
a programme naturally entailed a
tremendous amount of flying over a
very active and persistent anti-aircraft
defence. Sometimes the airmen's
duties became mixed by circumstances,
as, for example, in one night's adventure
in the short career of that intrepid pilot,
Lieutenant Harold Rosher. Having,
earlier in the day, tried to intercept a
Zeppelin on its way to England, he was
later told to set out on a bombing
expedition against submarines. He thus
vividly describes his thrilling experience :
The moon rose soon after midnight and
at 1.3o a.m. I started off. . . . I went
out to sea via Zeebrugge and then cut

FIRING THE WASP'S NEST
On October 8,1914, Flight Lieutenant Marix,
flying from the Antwerp aerodrome, destroyed a Zeppelin in its hangar at DusselThis drawing from authentic
dorf.
material shows the shed in flames
stance. Permission having been given
by the French to use their Belfort
aerodrome, four naval machines set
out on November 21 to fly the 125 miles
Three of these
to Friedrichshafen.
reached their objective and two returned
having caused tremendous damage.
Throughout the raid they were under
the fiercest fire from mitrailleuses, and
one pilot, Commander Briggs, was
brought down. Attacked by the civilian
populace, he was quickly rescued by the.
military officials and treated with that
courtesy which almost without exception
characterized the opposing air forces
throughout the war. Apart from the
material damage caused, the raid had
considerable moral effect, for the Germans greatly increased their protective
measures. One of the machines used
and flown by Lieutenant Sippe had an
historic career, for it passed later into

HERO OF THE DUSSELDORF RAID
Flight-Lieutenant Marix, who was responsible for destroying the Dusseldorf shed, is here
shown in his machine. In order to accomplish his great feat he had to make a spiral
dive to within 600 ft. of the roof of the shed before dropping his bombs
40

SAMSON RUNS UP
One of the most gallant figures of the British flying service was Commander C. R. Samson.
He learnt to fly in 1911, and during the War won the D.S.O. and A.F.C. He subsequently
became an Air-Commodore and was awarded the C.M.G. This 1915 photograph shows
him in an early service machine, testing or " running up " his engine before a flight
inland. When I arrived at the place there
was a thick ground mist and dawn was
just breaking. I could not see the sands
at all, but two searchlights were going hard.
I half circled round when, lo and behold, I
sighted the Zeppelin coming home from
Zeebrugge. I turned off due east to avoid
being seen, intending to wait until he came
down and then catch him sitting. But my
luck was out. One of the searchlights
picked me up and anti-aircraft guns immediately opened fire on me. Then a curious
thing happened. The Zeppelin sighted me
(I think the searchlights were signaling),
and immediately came for me. This was
the tables turned on me with a vengeance,
and the very last thing I ever dreamt
of.
It was a regular nightmare. I was only
6,000 feet up. and the Zepp, which was very
fast, must have been ten. Without being
able to get above it I was, of course,
helpless and entirely at the mercy of his
Maxim guns. I don't think I have been
so disconcerted for a long time. We had
some race. He tried to cut me off from
Holland, but I cut across his bows. He
was a huge big thing, most imposing, and
turned rapidly with the greatest of ease. I
hung around, north of Ghent, climbing
hard, and reached 8,30o feet but the Zepp
wasn't having any. He wasn't coming
down while I was there, and, I, on the other
hand, couldn't get up to him as he had

risen to some fabulous height, so after a
bit I pushed off home.
Such adventures were the daily experience of the Dunkirk squadrons. Credit
for the first night flight in the war
was claimed by Commander Samson,
who on December 21, 1914, set out in
a Maurice Farman of the " Pusher "
type with the intention of bombing
submarines in Ostend harbour. Being
unable to find any such prey, he unloaded the eighteen 16-lb. bombs which
he carried on the batteries south of the
town, causing great havoc and consternation amongst the German garrison.
Samson was equipped only with an
electric torch and a Very pistol, and
had to make his return amidst bursting
shrapnel, landing in the dark on the
Dunkirk sands, so accurately that he
found himself opposite his own quarters.
The last important raid of 1914 took
place on Christmas Day. As on previous occasions the main objective was
to destroy Zeppelins in their sheds, this
time at Cuxhaven, but the raid was
also intended as a reconnaissance of
4r

the German harbours, and it was in
this respect that it was most successful.
The expedition was supported by the
active co-operation of the fleet. Under
Commodore R. J. B. Keyes and Commodore R. Y. Tyrwhitt was a force of two
light cruisers with eight destroyers of
Third Flotilla. An innovation was the
presence, for the first time in war, of
three seaplane carriers, 22-knot steamers
taken from the cross-Channel service,
the Engadine, Riviera and Empress.
Each had shed accommodation for four
seaplanes, though only nine set out.
By 6 a.m. on Christmas morning a
position 12 miles north of Heligoland was reached. An hour later seven
of the aeroplanes flew off to their
destinations, but two failed to take off
and their flight was abandoned. The
- role of the ships then became a passive
one of waiting for the return of the
bombers. Curiously, for the Germans
knew of their presence and position,
they were not attacked in force, though
they excited the curiosity and attention
of two Zeppelins and some German seaplanes. Only three of the pilots returned, though the others were picked
up in various ways, three by a British
submarine, another by a Dutch trawler.
None had been successful in finding

Air Stories: Tragic and Romantic. 1

UNSOLVED MYSTERIES OF THE AIR
By Capt. J. Laurence Pritchard, Hon. F.R.Ae.S.
Author of 'The Book of the Aeroplane'
The air, like the sea, has its tales of tragic mystery and hidden fate. Many a flyer has set out on
a journey and then some sudden accident has swept him out of mortal ken. Here are some
stories of aerial disaster which by their unfathomable nature deny answers to the questions which
they stimulate—When? and Where? and Why?

HE air is,. beginning to claim its
unsolved mysteries as the sea has
done for so many ages in the
past. To many of these mysteries some
solution may often be guessed, as for
instance, in the case of those many flyers
who have left England or America to fly
the Atlantic and who have never been
heard of again. But others have been as
queer and as baffling as any sea mystery
or any story in fiction.
What happened to Gustav Hamel on
Saturday, May 23, 1914 ? It is a

T
STARTING FOR FRIEDRICHSHAFEN
These three Avro biplanes are the actual machines standing in the aerodrome at Belfort in
November, 1914, just before Squadron-Commander E. F. Briggs, Flight-Commander J. T.
Babington, and Flight-Lieutenant S. V. Sippe carried out their historic raid on the Zeppelin
works and sheds at Friedrichshafen. Briggs was brought down by fire from the ground,
but his comrades returned safely to their base at Belfort

the Cuxhaven sheds, but their survey
was extraordinarily productive and a
very accurate idea of the disposition of
part of the German fleet was obtained.
Whilst this and the preceding British
raids amounted to a considerable sum
total of offensive action from the air,
Germany had as yet barely started its
career as an air raider, for it was only
on the preceding day that the first
German bonib had been dropped near
Dover.
The R.N.A.S. had, in the first five
months of the war, given an excellent
account of itself. As with the R.F.C.
it had produced its crop of ready
inventors and its personnel was exactly
of the calibre cheerfully to face the
hazards of unknown adventure. It
retained the distinctive uniform of the
Royal Navy, wearing on the sleeve of
the tunic a small golden eagle. The
origin of this badge is amusingly told
by C. F. Snowden Gamble in his " Story
of a North Sea Station." To Captain
Sueter of the Admiralty belongs the
credit of the invention. " It is related,"

he says, " that this eagle was adopted by
the Air Department Admiralty (and
approved by the Lords Commissioners)
from a sample brooch produced for
inspection by Captain Sueter and
borrowed by him from his wife. Some
months after its official adoption and
issue, Mrs. Sueter is said to have asked
her husband what he had done with the
eagle which she had ' bought in Berlin,'
and so the Royal Naval Air Service
flew before and during the war of 191418 under a German eagle."
Of the pilots themselves Sir Walter
Raleigh writes : " They were not a
melancholy company ; they had something of the lightness of the element in
which they moved. Indeed, it would be
difficult to find in the world's history
any body of fighters who, for sheer
gaiety and zest could hold a candle to
them. They have opened up a new
vista for their country and mankind.
Their story if it could ever be fully and
truly written is the epic of youth."

EARLY RAIDERS INTO GERMANY
Flight-Lieutenant Sippe (left), was one of the four R.N.A.S. pilots who carried out the
raid on November 21 on Friedrichshafen. He, with Squadron-Commander Briggs
(above), and Flight-Commander Babington, flew down to close range, under heavy fire,
to bomb the Zeppelin factory. Below, Squadron-Commander Spenser Grey, who left
Antwerp on October 8, 1914, flew into Germany and bombed Cologne Station
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mystery which is still talked about by
old pilots. Hamel was one of the bestknown flyers of his day, a man of very
wide experience, who had learnt to fly
in 1910, had won the Aerial Derby race
round London in 1913, and had flown
many thousands of miles across England
and Europe. He was, moreover, extremely careful, and never took any
unnecessary risks.
On Saturday, May 23, 1914, he left
Villacoublay in France with the intention of flying to Hendon to take part in
the 1914 Aerial Derby. He landed at
Le Crotoy, where the Caudron aeroplane

works were, then flew on to Hardelot,
near Boulogne, landed, and left again
just after midday. He was seen flying
high over _Boulogne, and it was afterwards reported that he had been seen
half-way across the Channel.
The time needed to cross the Channel
in the kind of machine he was flying
would be only a quarter of an hour.
Hamel was carrying enough petrol for a
two hours' flight, or some hundred and
twenty miles. From the moment he left
Boulogne, save for that momentary and
uncertain glimpse of him in midChannel, he disappeared. Wild rumours

HAMEL : VANISHED VICTIM OF THE SKY
One of the most accomplished pilots of the earlier flying days was Gustav Hamel, who, by
his skill and intense daring, became a national idol during 1910-1914. In May, 1914, he left
France in a monoplane en route for England. He was never seen again, and his end
remains a mystery to this day. Here are two characteristic photographs of Hamel taken
during the heyday of his career. His machine in the lower photograph is a MoraneSaulnier specially rigged and braced for stunt flying
L.N.A
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the gale that was raging, or whether she was struck by
lightning and caught fire and exploded, will never be known.
There were no survivors of all those on board to tell the tale.
In March, 1933, there occurred a disaster to the great
air liner The City of Liverpool which baffled all the
experts to account for. The liner left Brussels for London
on Tuesday, March 28, 1933, at 3.36 p.m., carrying 12 passengers and a crew of three. Shortly afterwards she was
seen to be on fire in the air while over the village of
Clercken, and she crashed in flames with the loss of all
on board. The machine was of the Armstrong-Whitworth
" Argosy " type and, fitted with three engines, had been
proved over thousands of miles as a reliable commercial
aeroplane. Inquiries were made by the Belgian and
British authorities into the cause of the disaster.
As is always done in the case of a fatal air accident, the
debris of the great machine was sifted for clues, and eyewitnesses were interviewed in an attempt to glean any
information which might help in solving the problem.
Often people, especially those without technical knowledge
of flying, obtain erroneous impressions as to what occurs
just prior to disaster. The noise made by an engine when
throttled down, for instance, is sometimes described as an
" explosion " or a flame from the exhaust, which is quite
a normal characteristic, is thought to be a " fire." These
various points were borne in mind by the examiners
engaged on the tragedy of the City of Liverpool. And
it was established that fire broke out in the central
part of the aeroplane, between the forward and after
luggage compartments. Both official inquiries reported
that the possibility of the fire being started from the
engines, or from a petrol leak, was practically untenable.
" The evidence does not admit of any definite cause being
ascribed," in the words of the Belgian report.
The precautions against fire in the air in British air
liners are so strict that the chance of them catching fire

Topical

DOOR OF DESTINY
From this cabin door Captain Alfred Loewenstein, millionaire mystery
man of Europe, fell to his death in mid-Channel. The machine, a
Fokker, was his own property and was being flown at the time by his
personal pilot. No evidence could point to the reason for the tragedy,
which has puzzled all who have tried to solve it

in flight may be ruled out. Everything, indeed, pointed to the
aeroplane having been deliberately set on fire by one of the
passengers ; but, of course, no proof can ever be given of this
suggestion, which was widely held at the time. Had he gone
mad suddenly, or was it a deliberate and cold-blooded act with

KISMET

FRENCHMEN LOST IN A GERMAN ZEPPELIN
One of the numerous airship disasters of the post-War years was the mysterious loss,
in December, 1923, of the Dixmude, France's reparations Zeppelin. What happened
to the great dirigible during its last flight over North Africa ? What caused her fall ?
These are questions to which there are no certain answers, for of her crew, some of whom are
seen here in the Zeppelin's hangar, none survived to tell of the tragedy

flew about, for it appeared inconceivable
that he could have missed his way. He
had had plenty of experience of flying
There was certainly a
the Channel.
mist, but the pilot had proper instruments to guide him and it was not thick.
Immediately it was realized that he
was missing, warships patrolled the
Channel and seaplanes flew overhead
searching for the missing aeroplane.
But from that day to this nothing has
been seen of the machine and Hamel's
body was never found. Whether he
actually did lose his way and flew out to
sea till his petrol gave out, or whether
his engine failed and he fell into the
English Channel, will remain one

of the early unsolved air mysteries.
When the Great War ended, the German Government handed over to the
French Government the Zeppelin L72.
It was renamed the Dixmude. She was
to become the centre of one of the most
extraordinary air mysteries. Following
a world's record endurance flight of 118
hours in September, 1923, the Dixmude
left Cuers-Pierrefeu, near Toulon, on
December 18, for an extended flight
over Algeria and a portion of the
Sahara. She had on board 52 officers
and men, including five staff officers.
On December 20 she was wirelessed
to, when she was about 5o miles south
of Biskra, and warned that a bad
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Her comstorm was approaching.
manding officer immediately changed his
course in order to try to avoid it. At
two o'clock on the morning of December
21, the Dixmude wirelessed that her
petrol had nearly run out and she was
battling against a furious gale. At 3.3o
in the afternoon she again sent out a
message that she was trying to land—
Rumour
and then complete silence.
came that she had been seen in various
inaccessible places in Africa and aircraft
were sent out to search for her.
The first news came from some Italian
fishermen, who found in their nets, while
fishing off Sicily, the body of the
Dixmude's commander. Villagers declared afterwards that the sea and sky
had suddenly been lit up by a great
glare in the early hours of the morning.
But nothing was found of the huge ship,
and whether she was dashed to pieces in

The record of reliability for
which Imperial Airways are
world famous, was marred in
1933 by the tragic end of the
" Argosy " air liner " City of
Liverpool " shown on the left.
She fell in flames in Belgium
and nothing found in the
charred wreckage, seen below,
could aid investigations as
to the cause. The crash is
another enigma of the air

TO WHAT DARK BOURNE?
Poignant interest attaches to these photographs of Captain Lancaster, one of which shows
him with his mother at Lympne aerodrome before his attempted flight to the Cape in
1933. It was the last time she saw him, for after reaching the Sahara all trace of him
was lost and an extensive search proved of no avail in clearing up the mystery

some unknown fanatical reason behind it?
It is another unsolved mystery of the air.
A month later there came another
air story which had no known end.
On April II, 1933, at 5.3o in the
morning, Captain W. N. Lancaster left
Lympne aerodrome in an attempt to
beat Mrs. J. A. Mollison's record flight
to the Cape. Captain Lancaster had
had a brilliant flying career, but having
been mixed up in an unfortunate
shooting affray in America, he then
found that he had lost much of his
popularity in this country. He regarded
this flight as his one great chance to
regain the good opinion of his friends.
He reached Oran the same day that

he left Lympne and, continuing before
dawn next day, arrived at Adrar, where
he proceeded, after a brief halt, to fly
on to Gao. He was following the transSaharan motor track. A severe sandstorm was raging over the desert, and
it is known that the pilot landed
near a place called In Salah in order
to ask his way for a further flight. He
took off again almost immediately
and vanished.
An extensive search was made, for it
was thought that if he had made a forced
landing he might have fallen into the
hands of unfriendly tribes. But despite
every inquiry and a widespread search
nothing further was ever heard of him.
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Did he fly deliberately to his death,
thinking that the world held little
prospects for him after what had
happened to him in America ? Or was
he captured by some tribe and ruthlessly
robbed and murdered ? Or is he still
held captive among them ? We do not
know ! Again the air holds the secret
of the mystery.
Of all the remarkable characters
who have flashed across the world of
finance during the past ten years, no
one was more spectacular than Captain
Alfred Loewenstein. His life reads
almost like fiction. At one time he was
certainly living at the rate of LI,000,000
An international financier
a year.
dealing in huge sums, he made use of
special trains, high-speed yachts and
racing motor cars to take him from one
part of Europe to another from his
magnificent headquarters in Biarritz.
But soon he found that all these means
of transport were far too slow for a
man of his dynamic energy. He became
crazy for speed, more speed and stilt
more speed.
He arranged with Imperial Airways
to have at his immediate disposal a
fleet of eight aeroplanes, and Captain
011ey, one of the Imperial Airways
pilots, was put in special charge of the
Loewenstein air fleet. From his headquarters at Biarritz, the financier would
telephone to those with whom he was
dealing in various parts of Europe,
fix an appointment, and immediately
send off an aeroplane to bring his fellowfinancier to him. He literally spread an
aerial network over Europe, so that he
could push his schemes through at
top speed.
And then there came that day when
he himself was being flown over the
Channel in one of his luxury liners.
From that machine, while half-way
over the English Channel, he fell out.
The mystery of his death was a mystery
then, and it still remains a mystery to
this day. His affairs were not in such a
state that he need have committed
suicide. He had a habit of sleeping at
odd moments and then waking up
suddenly, full of energy. Did he fall
asleep, then wake up suddenly and
open the cabin door and overbalance
before he realized where he was ? It
seems difficult to believe, for he would
have had to force the door open against
the high wind caused by the flight of
the aeroplane. On the other hand, if
he deliberately jumped, why ? Had his
vast network become at last so large
that he could no longer control it, and
was caught in the meshes himself and
driven temporarily insane ?
The air returns no answer to the
questions.

Airships: Triumph and Tragedy. 1.

R34's ATLANTIC 'RECORD' FLIGHTS
By Grenville G. 0. Manton
Here, in this first chapter of a section dealing with the long history of the dirigible, is recorded
the triumphant trans-oceanic flight of Britain's R34.
During the summer of 1919 she crossed
and recrossed the perilous North Atlantic to establish a record which was only beaten by
the Graf Zeppelin in 1928 and the R100 in 1930, and never equalled by an aeroplane

I

N the world of flight today the

aeroplane holds pride of place,
moving from one achievement to
another, forging ahead with unceasing
progress. Yet the airship too, has contributed in no small degree to the
conquest of the air, although it is
shunned and regarded with disfavour
in many countries. Its record, it is true,
is marred with failure and disaster,
but it has also had its triumphs. And
one of the most remarkable of these
was the flight from Britain to America
and back of the R34 in July, 1919,
when she flew to New York in io8 hours
(July 2-6) and returned in 75 hours
(July ro-13).
At that time the world had already
heard with wonderment of the first
direct crossing of the Atlantic from the
American side by Alcock and Brown in
their aeroplane (described in a chapter
under "Epic Flights of Famous Flyers "),

and interest ran high when it was
learned a few weeks afterwards that a
British airship was scheduled to fly
from Scotland to America in the early
part of July. Though it was less of a
sporting venture than the flights of
Hawker, who had failed, and of Alcock,
who had succeeded, the idea of that
great flying ship with 3o gallant men
aboard, cruising above the ocean to
link the two continents, was one that
caught popular fancy. The expedition
was essentially " official " ; it was
organized by the Air Ministry, the airship being a service craft manned by a
service crew. It was 643 ft. in length,
and was powered with five Sunbeam
engines of 275 h.p. each. She was the
most advanced type so far built in
England, and her crew were under the
command of Major G. H. Scott.
Carefully and efficiently preparations
had been made, and at 1.23 a.m. on

FROM OLD WORLD TO NEW IN RECORD TIME
A rigid dirigible, based on the model of the German Zeppelin L33, the R34 is seen below
at East Fortune, on the Scottish coast, whence she started on her transatlantic flight on
July z, 1919. The gondolas and the control car can be plainly seen, and the contrast in
size with the non-rigid dirigible is remarkable

July 2 the airship was brought from her
shed at East Fortune, East Scotland, by a
ground party. Orders rang out, a bugle
sounded " All Clear," and within a few
moments the R34 had risen to the lowflying clouds and disappeared in the
darkness. It was a night of boisterous
wind and rain—conditions that were
hardly encouraging for such an ambitious
project as a double crossing of the
North Atlantic. But with traditional
service efficiency the R34 started
" according to plan," and, with her
powerful engines opened up, she sped
towards the Firth of Forth on the first
stage of her long journey across the
western ocean.
As she nosed through the night, her
commander climbed her to 1,500 feet,
and through the windows of the control
car Major Scott and his helmsmen,
Sergeant-Major Mayes and Sergeant
Watson, could see all around them the
lights of towns, appearing as myriads of
gleaming pin-points far below. There
is much to do on a big dirigible, and
each member of the first watch busied
himself with his respective job as the

R34 flew onward, her engines blending
to make a heavy sonorous song.
Aided by a following wind, good
progress was maintained, and by 4.30
a.m. the northern coast of Ireland was
seen, mist-clad and ghostly in the pale
light of the coming day. Those first
hours over the Atlantic must have been
thrilling for the men of the R34, for
then, when the last vestige of land had
gone from sight, they must have felt
that their adventure had begun.
Life aboard the airship was pleasant
compared with the lot of the aeroplane
pilot on a similar voyage. For the
latter it meant hours of intense,
strained watchfulness, the subconscious
anxiety over possible engine failure, the
physical discomfort of remaining without respite at the controls. The R34's
crew, however, working in watches, were
able to relax for rest and meals. They
could " take a turn " along the cat-walk
(the narrow way within the ship's vast
shell) and sleep with reasonable comfort
in their hammocks.
Passing through clouds and fog, the
long, sleek form continued its journey
throughout the day. At intervals the
navigating officer would climb the high
ladder within the girder structure to
reach an aperture in the top of the ship
from which he made his observations.
Within the forward gondola the
wireless operator sent and received radio

messages. Day and night communication was maintained with England,
the Azores, Newfoundland and surface
craft. So, high above the ocean and
far from land, the little community of
air adventurers were constantly telling
the world of their progress and taking
in return weather reports, details of
their position and messages of greeting
and good wishes. At regular intervals
the engines were stopped in turn to rest
them and to allow of inspection. Calm
efficiency prevailed, and the R34
through fog and rain moved on.
At 9 p.m. darkness descended once
more and all aboard were pleased with
the day's work.
Things were going
well. With the coming of another day
it was calculated that half their outward
journey had been accomplished, and
with plenty of power in hand the
dirigible was maintaining an easy 55
miles per hour.
Up to then nothing had occurred to
break the routine functioning aboard the
craft. But as the day wore on a small
defect in the mid starboard engine was
reported in the form of a water leak in a
cylinder jacket. Fortunately it was not
of a serious nature ; it was, in fact, so
trivial that the application of some
chewing-gum made a satisfactory
remedy !
Some hours before this, a small sensation was caused by the sudden appear-

A POWER EGG'

SHE DID BETTER THAN ANY AEROPLANE
Anchored safely on American soil, the R34 rides easily after her flight from Scotland.

Three days after her arrival the dirigible rose again, returning home in record time. Her
round trip, made in July, 1919, which occupied but 12 days inclusive (8 days' flying time),
is unequalled by any transatlantic achievement by aeroplane, and remains as a highlight in British flying history•
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In this rear gondola (called a ' power egg ') of the R34 were situated two 275 h.p. Sunbeam
engines, the other three containing one engine each. The mechanics entered from the
keel of the ship by a hatchway on the roof. The rails along the bottom of the gondola, to
which the landing party clung, are seen, as also the landing bags protecting the base of the
gondola against damage
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SMILE OF TRIUMPH
Major G. H. Scott achieved his great
ambition as captain of the R34 on her
both ways Atlantic crossing. Here he is
seen at the window of the main cabin,
at the voyage's end. He was killed tragically in the Riot disaster in 193o

ance of the first air stowaway in history.
He turned out to be an aircraftsman who,
disappointed at not being selected for
duty on the voyage, had concealed himself in an obscure quarter of the airship.
He became ill, however, and was forced
to reveal himself.
In the early evening the R34
encountered tremendous rain clouds,
but she climbed above these and went
serenely on her way and, continuing,
neared the fog-bound coast of Newfoundland. She had completed the
ocean passage and the spirits of the men
aboard were high as they crossed the
coastline at Trinity Bay. But their
journey was not yet over, and after 59
hours aloft they were still faced with a
further goo odd miles before their
destination could be reached.
It was on this final stage of the trip
that circumstances arose to provoke concern in Major Scott. The dirigible had
passed far over Nova Scotia when bad
storms blew up. Tremendous electrical
discharges occurred close by, and the
airship was pitched and buffeted alarmingly ; so rough was the going, indeed,
that at times the crew were compelled
to cling to girders and stays to retain
their foothold. Those in the control car
were busy at their wheels holding their
great craft to.her course, and the thought
must have been in the minds of all
aboard—will she ride the storm ?
Certainly it must have come to the
commander when, on looking aft, he
saw the stern bend as one gigantic rush

NEW YORK WELCOMES A STRANGE SHIP
After four days and twelve hours aloft, and a stern battle with violent storms, the R34
came safely to earth at Mineola aerodrome, New York, on a bright July morning in 1919.
For the first time the Atlantic had been crossed by air from east to west, and the Americans,
fully appreciative of the feat, gave the British crew a mighty welcome. 'Here is the scene
shortly after the airship's landing
of wind assailed his ship. Disaster
could not have been far away in those
few tense moments.
•
Meanwhile another problem had
arisen. The fuel supply was getting
low, and Scott estimated that even with
one or more of his engines shut off the
chance of reaching their destination,
Mineola, New York, was obscure, unless
very favourable winds were met with.
With keen disappointment, therefore, he
wirelessed that he would make a premature landing at Chatham, Mass., and preparations were made accordingly. But
as R34 pushed on, further calculations
showed that there was a possibility of
reaching their terminus after all. With
engines throttled down they flew on;
creeping nearer and nearer to the great
landing ground at Mineola, where
thousands waited in the morning sunshine to give a tumultuous welcome.
Suddenly a tiny figure fell away from
the airship. It hurtled down, and then
above it appeared the billowing white
fabric of a parachute. It was Major
J. E. M. Pritchard, who had made his
descent to supervise the landing. With
the light glinting on her long, massive
form, the airship dipped her nose and
slid slowly, gently, earthward. A
landing party grasped her handling rails
and amidst a cheering multitude the
crew disembarked, after four days of
flying.
For three days Scott and his officers
and his men were feted and besieged by
enthusiastic and admiring Americans.

Then, after a rapid but thorough overhaul and replenishment of fuel, ballast,
oil and gas, the R34 rose into the air
again to start her return journey. It
was on the night of Wednesday, July 9,
that the dirigible set off and, held in the
bright beams of searchlights, she flew
over New York. The airship had left
Mineola at midnight, and at 2.17 a.m.
she crossed the Newfoundland coast
making for the Atlantic at 83 m.p.h.
It was Scott's intention to make
direct for London via Queenstown and
the Bristol Channel. With smooth air
and good visibility during the first day
out the progress made was excellent and
uneventful. Nothing disturbed the
tranquillity of the ship until a crash in
the aft engine car occurred. One of the
engines had broken a connecting rod
and wrecked the power unit beyond
repair. Fortunately, in the fair weather
that prevailed, the airship was able to
keep a good speed on four engines.
As the miles went by, messages poured
in from many radio stations, and the
Air Ministry in distant London was
constantly in touch, receiving reports of
progress and sending weather information. In one message came news of an
anticyclone off south-west Ireland, and
Major Scott changed his course and
the R34 was headed for East Fortune.
Soon after, the weather broke up ;
fog arose, obliterating sea and horizon,
and the airship flew for hours in vaporous gloom. Throughout Friday she
contended with bad weather—with fog,
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then wind and heavy rain. But with
the coming of dawn a welcome change
occurred. The storm clouds had passed,
the wind had dropped, and as they flew
at z,5oo feet above the tranquil ocean
the crew saw the glory of a mighty
sunrise which presaged a gorgeous day.
The ship was now running on three
engines only, the fourth having been
put out of action temporarily while
valve springs were changed.
The knowledge that land could not
now be far off caused some excitement
amongst the crew, and eyes were constantly scanning the horizon for the
first glimpse of the coast of Ireland.
And at 7.25 p.m., io miles on the starboard bow, it was seen. A little under
half an hour and the R34 sailed
majestically over Clifden, where, but a
few weeks before, Alcock and Brown had
landed after their famous non-stop
crossing. The airship traversed Ireland
in the clear light shed by a bright full
moon, heading towards Belfast en route
for East Fortune. But once again a
change came in the plans for their place
of arrival. The Air Ministry wirelessed
instructions for a landing at Pulham,
Norfolk—so the course was reset.
In the early hours of Sunday morning
the R34 reached her homeland, passing
over the Mersey on a direct route to
Pulham, which was reached at 6.2o a.m.
The return trip had occupied just
3 days 3 hours. An historic feat, indeed,
for it is a surprising fact that, apart
from the crossing in 1928 of the Graf
Zeppelin and the England-Canada and
return flight of R1c:10 in the longer
period July 29-Aug. 16, 193o, no aeroplane, and no other airship, has performed the double flight.

erfbb. Soutbsen

VALIANT VETERAN OF THE AIR SERVICE
Aniong the adventurous spirits who served in the British flying service, few had so
varied or eventful a career as Air-Commodore C. R. Samson, C.M.G. D.S.O.,
A.F.C. Originally a naval officer, he became a pilot in 1911 and distinguished
himself early by his experimental flights from warships, and his cross-country
night flying in 1912. During the War he took part in many raids, commanding in
194 the R.N.A.S. unit which flew to Ostend. For his brilliant exploits he was
awarded the D.S.O. and bar, the Croix de Guerre, and the A.F.C. Continuing
his service after the War he attained the rank of Air-Commodore in 1922. Subsequently he flew in command of a flight of R.A.F. machines from Heliopolis
to Aden and back (1926), and from Cairo to Cape Town and back (1927). With
his death in 2931 the R.A.F. lost one of its finest officers. Another photograph of
Samson appears in page 41
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PLUNGING PRELUDE TO DEADLY ATTACK AT 300 M.P.H.
Modern air-fighting tactics entail the highest co-ordination in all manoeuvres, as individual combat, which was a feature of aerial
operations during the War, would be largely replaced by the massed action of whole squadrons under present-day developments. The
tremendous striking power of a formation of fast two-seater fighters hurtling downwards at more than 30o m.p.h. on an enemy can be
readily envisaged from this photograph of Hawker " Demons," taken at the start of their dive from io,000 feet. Nothing on earth or in
the air could stem their deadly onrush. Other machines of this class are described in pages 62-66
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Charlea B. Brawn

IN DAY-LONG SUNLIGHT
Not the least of the thrills which await the traveller tiy
air is the sight of the sunlit cloudscape of fantastic
beauty which spreads around him when the Mane has
climbed into the upper air. This De Havilland Dragon"
air liner proceeds on its way above cloud formations
that show beauties which only the aeroplane has revealed

The Airman's View. 1

THE BEAUTY OF FLIGHT
By David Garnett
Author of 'A Rabbit in the Air," Lady into Fox,' The Grasshoppers Come'
An intoxicating feeling of power, scenes of dazzling and awesome beauty, a thrilling sense of
freedom, limitless and unrestrained—such are the things that every airman finds in the
ephemeral territory of cloudland. Of these, and the emotions that only a pilot can experience,
David Garnett, skilled pilot and famous man of letters, tells here in graphic phrase

LYING has its beauty and it has its
terrors, and, in my opinion, they
cannot always be completely
separated ; ecstasy and fear can pass
from one to another, impossible to distinguish, just as the extreme of cold can
burn. Here I shall speak not only of
visual beauty, of the spectacle which
meets the eye when you have climbed
up into that new world above the clouds ;
for there is beauty also in the sense of
power and of freedom that the pilot has.
It is not often that you enjoy a sense of
speed in flying : in the take-off a hedge
will rush at you, but when it has dropped
away, you feel that you are poised
motionless, riding a storm of air.
" Hedge-hopping," which is frowned on
by the authorities, can be great fun if
it has not been forced on you by very
bad weather. If it has, nothing is more
horrid ; but the best low flying I have
done I shall speak of later when I
describe an actual flight. The pilot,
and I believe the pilot only, can know
the full glory of flying when he feels the
machine to be part of him, an extension of his body or his spirit.
Only the pilot can experience the full
joy of a steep sideslip, as when, for
example, he drops his machine close
over a great wall of trees to land in the
park beyond. Only the pilot can enjoy
the sudden tigerish leap with which a
stalled machine goes into a spin—and
the sensation of spinning, when one
watches the flat earth, divided up by
little roads and houses, twirling round
and growing larger and larger as you
fall, is not for everyone to enjoy.

F

Thrills that Only a Pilot Knows

T

HE pilot gets all the thrills which
come from a perfectly executed
act ; he has the pleasures of a man riding
a good horse, or sailing a small boat,
tobogganing or ski-ing. And when his
engine coughs and splutters, and the revs.
drop, and he comes in over the suburban
villas and scrapes into the aerodrome
over the telegraph wires, he has those
other thrills ; in less time than that in
which you might boil an egg, he has
known the sensation of the swimmer
who knows that he will never reach the

shore ; of the sailor who feels the ship
foundering under his feet ; of the
jockey whose mount is utterly beaten
after the last fence, just as he comes
into the straight. He lands gently, and
none of the cheery fellows standing
round know or guess ; but for a moment
he sits silent in the cockpit, motionless,
before he pushes back his goggles and
releases the safety belt.
The noise of flying is its chief ugliness :
perhaps one day combustion engines
will be silenced, or entirely replaced, if
a light form of electric power storage is
invented. But a pilot does not hear his
engine all the time, any more than a
man is aware of the roar of a waterfall,
or the beating of his own heart.
To the eye flying may be thought
disappointing until you have been above
the clouds; for its beauties are rarely
of the earth ; there is, of course, a beauty
and pathos in the toy farms and tiny
cabins in which men live, and in the
homely byres and rickyards in which
they keep their beasts, but none in the
great ant-hills of the towns.

Many Sorts of Beauty

I

never seen the splendour of
snow-capped mountain ranges, with
their glaciers and crevasses, from a
plane, but I remember one flight which
revealed many sorts of beauty. It began
at Salisbury, where the broad-backed
earth is wrinkled with green furrows
down which the swift chalk troutstreams run, and along which the
thatch of barns and cottages clusters
under the tall green of the elms. The
sky was an intense blue that day,
without a cloud, and I slowly climbed
and climbed until I could see the
whole coast-line from the distant Sussex
shore of Chichester harbour, the whole
of the Isle of Wight, the coast to
Bournemouth and Poole, the Isle of
Purbeck stretching away .to the long
line beyond Portland Bill.
One thing puzzled me in that immense
landscape, a persistent smudge of smoke
that rose in the centre of the picture. As
I got nearer I saw that it all came from
a small island in Poole Harbour—
Brownsea Island was on fire. I throttled
HAVE
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down and silently glided from the
heights until, as I passed over to windward of the island, I could see the smoke
rising round the roots of the pine trees,
and occasionally the rare brightness of a
flame. From Poole I went out over the
ever-wrinkling sea and followed the
cliffs round St. Alban's Head so close
that I could see every crevice in the
chalk. Then came the dark shales of
Kimmeridge Clay, and then I flew along
the face of the great chalk cliffs which
stretch from Arishmel beyond Lulworth
Cove, before I cut across behind Weymouth, shut off my engine, and came
down within fifteen feet of the sea
beside the Chesil Beach.

Intoxicating Speed and Power

T

HERE, for the first time, I got a sense
of speed, with the waves almost
touching my wheels, the huge bank of
shingle rising above me like a wall. I
have never before or since had such an
intoxicating sense of power and of
irresponsibility, as I roared just over
the crests of the waves. Blue sea,
blue sky, and the yellow bank of
shingle, the startled, waved greeting
of a half-scared holiday-maker, the
white scattering of sea birds. For, every
little while, I had to zoom up sharply
to dodge the seagulls that rose in front
of me ; their wildly beating wings were
always just too slow to bring them within
reach of the shining disk of the propeller.
I have known a wooden air-screw split
on the take-off, after hitting a partridge.
All too soon I came to Devonshire and
had to climb up and look about me for
the tiny crescent shape of the flying
ground perched on the hilltops behind
Babbacombe Bay. During that day
there had been many kinds of beauty,
but all of them of the earth or sea.
But the real beauty of flying comes
when one has got above the clouds. It
is not always pleasant getting there, for
even if one has instruments that enable
one to keep on a level keel and climb
steadily, flying in cloud is an uncanny
sensation, and one may not know how
long it will take to get through. Nor
is one always at all sure what one will
find when one comes down. But the

shadows suddenly
stripe your wings.
The earth has gone
and you are absolutely alone in a
strange unimagined world of
•
•
ols.
frosted snowfields.
....mosommomspeows
In every direction
there stretches a
polar sea of interlocking ice-floes.
The sun's radiance
beats down on the
shining crystal,
there is not a stain
upon the blue
vault which
arches over you.
You are alone ;
time has ceased ;
you no longer hear
a sound from the
engine or feel the
slightest bump of
the machine : all
is forgotten ; you
have found peace.
While flying
THE ENGLAND
ENGLAND AN AIRMAN SEES
above the clouds
To the airman unexpected beauty is revealed in landscapes which
it is hard to keep
from the ground seem flat and unimpressive. This photograph,
any sense of time,
taken above Buckinghamshire, shows the wonderful panorama of
field and hedgerow, sunlight and shadow, which is unfolded before
or of distance.
the airman as he flies over the Vale of Aylesbury.
Unless you look
at your watch you
transition is always astonishing : some- will not know if you have been there ten
times one sets off lightheartedly to minutes or an hour. And there is infinite
climb through a hole 3,000 feet variety in that landscape, both in shape
up, bumping about over the grey and in the texture. There may be an
landscape of villas and suburban tennis unbroken field, softer and more virgin
courts that cluster in such unconscious than driven snow, a half-diaphanous
proximity to the seamier side of a town lake of milky mother of pearl, or a
—the gas woi ks, the sewage farm, the world of terrific crags and mountains,
railway sidings. Human life is drab, piled upon each other in defiance of
Lilliputian and foul, and one flies the the laws of gravity.
machine almost angrily, knowing one
Alpine Heights of Fantasy
will not get away for long. The freedom
of the sky is bounded by getting back
NCE I remember trying for a moment
in time for lunch, or at all events by the
to identify a line of distant hills
number of gallons of juice in the tanks. and peaks that rose solidly up above the
Thus you climb up and up in spirals arctic sea. They were so absolutely
and miss the hole in the cloud ; an old convincing that for a few moments I had
man's beard of white vapour drifts over taken for granted that I was really
and engulfs you and, for a little while, looking at a range of great hills pricking
you must concentrate on keeping the the horizon, and it came as a shock to
bubble immovable, and the airspeed remember that I was 6,000 feet
and the rev. counter constant. Then over the fens of Ely, heading east,
the sun appears, looking like a sixpence and that the nearest range of hills in
in a basket of cottonwool ; you are that direction were the Urals ! There
thankful and keep your eye gratefully are caves in clouds and pillars one can
upon him. Don't let him shift his fly round, and floors so solid that one
position or you may find yourself sliding can almost practise landing on their
away on one wing or flicking over into surface. And sometimes a cloud is
the heavy drop or spin which overtakes shapeless, a dark breath over the land,
a stalled machine.
and upon the sky, that reaches up and
But the rays of the sun grow brighter ; up—a growing presence quartering the
you imagine a sudden warmth, even if sky with menace, and as you fly nearer
you do not actually feel it, and you see the forked lightning flicker
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suddenly in its leaden core of evil. The
sky turned like that on the day when
the King's Cup was being flown, on
July 13, 1934, while I was doing a
humble cross-country flight to see some
friends. I was almost as much afraid
of meeting the competitors as I was
of the weather, and tried to keep high up.
Altogether I made three tries to get
past the barrier of the storm, for they
were waiting lunch for me in the
Thames valley, but each time my heart
failed me as I saw the lightning ahead,
and I turned back. There were many
pilots forced down that day, and I acted
wisely. But when you have been flying
for some time over the clouds, at peace,
you suddenly wonder : " How long have
I been here ? Where am I ? What shall
I find below ? " Sometimes a hole can
be detected, through which you may
suddenly recognize a landmark ; but
often you have to close your throttle
and come down through the clouds
to find out where you are.
Lost in Nothingness

A

PPROACHING the clouds, I have seen
a brilliant little circular rainbow enclosing a dark spot upon the fleecy
softness of its whiteness ; a moment
later you are anxiously sitting in limbo ;
gliding down to nothingness ; and lost.
You cannot tell if the blanket round
you is 20 feet away or zoo yards ;
you watch the air speed indicator
and bubble anxiously to keep them
constant, and every now and then give
a burst of engine lest it should grow too
cold and fail to pick up when it will
most be wanted. Descending thus, you
can never tell where you will find yourself or under what conditions. Once I
remember the cloud turned very dark,
so I could scarcely read the instruments,
and the altimeter needle went back and
back until at last I came out of the
clouds in a driving squall of rain a
couple of hundred feet above the
ground. It seemed impossible to believe,
as I circled round, that I had just left
a timeless, peaceful, frozen sea, over
which the sun was beating down from
the ever unstained blue of Heaven.
But I had no time to think about it :
I was scraping the wintry elms, and had
to pick up my bearings among the
muddy lanes and cabbage fields of
Bedfordshire. Yet when I got back at
last, and lifted my goggles, and was
stamping my numbed feet upon the
tarmac at the drome, I looked upwards
with a smile at the low-driving clouds
above my head—and I knew of that
other phantasmagoric world in which I,
alone among men, had rested that
morning in the light of the sun. Pilots
are always looking at the sky.

The How and Why of Flight. 1

QUEER THINGS THAT GOVERN FLIGHT
By Capt. J. Laurence Pritchard,

Hon.F.R.Ae.S.

Secretary of the Royal Aeronautical Society, Member of the Institute of Aeronautical Sciences

Strange secrets are being wrested from the sky as aviation advances, and, as is shown in this
chapter, many of the startling discoveries recently made about the air and its movements are
proving of great importance in aeronautical science. The lines upon which our experts are
working, and the possibilities of future aerial travel, are other subjects here discussed
is only just beginning to learn
about the air in which he lives,
breathes—and flies. Fifty years
ago he thought he knew most things
about it which were to be known, and
he would have told you then that the
higher you went the colder it got until,
at last, there was nothing but the awful
cold of empty space. He has now learnt
that there comes a time when the air
becomes warmer above a certain height
instead of continuing to get colder. He
has also learnt that To miles above the
ground the warmest air is over the North
and South Poles and the coldest air
over the Equator. The coldest air
temperature ever measured was 16o
degrees of frost over the Equator in
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1913.

Many curious things have been discovered about winds, too. It has been
found more difficult, for example, to
fly from England to America than from
America to England. The reason for
this is that there is an average prevailing wind of 20 miles an hour blowing
from America to Europe. This means
that an aeroplane which can fly, say,
at ioo miles an hour in a calm, flies
from New York to London at 120 miles
an hour, and from London to New York
at only 8o miles an hour. It is the
reason, too, why most of the successful
flights across the Atlantic have been
made from America to Europe, and not
the other way.
High up, so to 15 miles, the winds
are comparatively gentle and always
blowing in the opposite direction to
the winds about seven to eight miles
In between these oppositely
high.
blowing winds there is a great region
of calm air. In the future pilots will fly
at just the height they want to, so that
they will always have a favourable
wind and make the journey in the
quickest possible time.
Another curious thing about the wind
is that its speed nearly always increases
from the ground up to a height of about
1,500 feet. Westerly winds above that
height generally blow still faster as one
goes up higher, while easterly winds
lessen and often completely change
their direction above 3,000 feet. When
57

the big Fairey monoplane was flying able passage. Above great forests
non-stop to India, for example, it met the air is always in a state of
bad head winds at 10,000 feet while movement, though it sometimes
over the Persian Gulf, though lower appears to be quite calm, and a
down the wind was blowing in exactly flight over trees is often a bumpy
the opposite direction, and would have one in consequence. It is here
that the so-called " air pockets "
helped the pilots if they had known
To show how queerly the wind behaves, are often met with, huge eddies in
two balloons were released at the same the air which cause the aeroplane to
time at Manchester, in June, 1929, and rise or fall suddenly as though one
rose to different heights. One was blown were in a giant lift.
Over the edges of cliffs, and near
all the way to Ontario, in Canada, and
the other came down in Berlin. It is mountains, the wind often blows upwards
beginning to be strongly suspected, as a at such a speed that an aeroplane finds
result of this kind of discovery, that our great difficulty in getting down. Pilots
general weather really depends upon trying to land at Gibraltar, for example,
the movements of the air several miles have to land on one side of the rock
high and very little upon those nearer under certain conditions, as the up
currents of air make it impossible to
the ground.
Flying has taught us there are rough land on the other side. The flyers over
roads and smooth roads through the Mount Everest found these upwardair, just as there are on land. It is, blowing winds so strong over the very
in general, a much smoother air road roof of the world that they narrowly
over the sea than over the land, and escaped disaster when they met them.
Certain winds, though apparently
for that reason pilots when flying from
London to Amsterdam, for example, steady, are very bumpy for flying. Such
fly along the Belgian coast in bad
STORM AT CLOSE QUARTERS
weather about a
In the pioneer flying days few pilots ventured aloft unless the air
mile out to sea, in was calm, for little was known of the currents and eddies that abound
order that their in the atmosphere. Then, an ascent in even a mild breeze was fraught
considerable danger. To-day, modern machines and modern
passengers will have with
knowledge make flying through a storm, such as that seen here, a safe
a more comfortif uncomfortable procedure

VALUE OF' STREAMLINING SHOWN BY REMARKABLE PHOTOGRAPHS IN SMOKE

Courtesy of Royal Aeronautical Society

How air flows past a circular object, such as an aeroplane wire or strut which has not been streamlined, is seen in the first six of these remarkable photographs by Mr. Farren, which demonstrate, by
means of smoke, exactly what happens when moving air meets a round object. x. The flow begins. 2. The air begins to break away behind the cylinder. 3. As the air breaks away it begins to
tn form whirlpools or vortices behind the cylinder. 4. Whirlpools well formed. 5. Whirlpools fully formed and smaller ones beginning to form. 6. Whirlpools breaking away, the whole flow
becoming turbulent. It is this turbulent flow behind parts of an aeroplane which is the cause of so much resistance to forward flight
oo

AIR FLOW PAST A WING
In this second series the smoky air is photographed flowing
over the surfaces of an aeroplane wing section. The stream.
line effect is clearly seen. 7. Beginning of the air flow.
8. As air speed increases, eddies begin to form at the rear
edge of the wing. 9. Speed further increased. x o. Whirlpool
formed at rear of the wing, and air piled up at front edge,
flowing upward over wing top. x r. Rear end of wing, showing how air whirlpool breaks away from wing at rear edge.
Vortices are being shed all the time the aeroplane is flying.
Clearly total resistance is greatly reduced

10

a wind is the north-east wind in Great
Britain. A sky covered with cumulus
clouds always means a more or less
bumpy passage through the air. Under
clouds the air is constantly rising, and
in recent years expert gliders have made
use of these rising currents and glided
for several hundred miles across country,
or remained in the air for 24 hours
on end, soaring from one cloud to
another. In the future, it may well be
that we shall learn to make use of these
newly-discovered air currents for real
flying purposes.
It has long been known that gales
and hurricanes blow along the surface
of the earth at speeds of 50—roo miles
an hour, but it has only comparatively
recently been learnt that in storms the
air may move up and down with gale
force. It was in such a storm that the
American airship Shenandoah was destroyed in 1926.
It was suddenly
blown upwards at 6o miles an hour
and two minutes later blown downwards
at 8o miles an hour. The terrific
buffeting it received broke the back of
the ship. The actual type of storm it
met is known as a line squall, and if
sufficient knowledge at that date had
been available of the effects of these

POWER INVISIBLE
As is demonstrated by the long and sustained
flights of gliders and sailplanes, the air abounds
with strong currents which will one day be used
in powered flying. Here a Prufling motorless
plane is borne on airstreams rising upward from
the hills below

SIXTY MILES HIGH
All that we know about the atmosphere 6o
miles above the earth is summarized in this
diagram. The stratosphere extends about of—IS
miles, varying in depth from the Equator to the
Poles. The Heaviside layer varies in height
night and day. The temperature rises steadily,
from about 20 miles, probably reaching ioo°C
at 5o miles and i000°C. at 150-200 miles (the
newly discovered Appleton layer)
squalls, lives might have been saved
and the ship have avoided the storm.
A very curious thing which has been
discovered about the air since the
coming of the aeroplane is the queer
way air behaves at the speed of sound.
The demand for greater and greater
speeds through the air has led to
aeroplanes being built which will fly
at as much as 400 miles an hour. The
propellers used on these aeroplanes are
moving faster still. The speed of their
tips, indeed, is far above the speed of
sound sometimes. Sound moves through
the air at the rate of 700 miles an hour,
and it is expected that in a few years'
time the speeds of aeroplanes will be
approaching that of sound when we fly
in the stratosphere. Then aeroplanes
will be moving so fast that no observer
will be able to hear them coming, as
they will actually be travelling, at times,
faster than the noise they make !
What will happen then ? No one
really knows, no one is really certain,
indeed, whether the aeroplane will
ever reach the speed of sound without
running a great risk of breaking up in
some way. The curious things which
do happen at that speed are not yet
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bridge, and the leading authority on the
subject, has shown that if the modern
aeroplane could be perfectly streamlined to get rid of most of the air friction, it would fly on only one-third of
the power it now requires, and so save
enormous sums in petrol and make
flying cheaper than the railway or
steamship.
Skin friction is caused by what
happens to the air very close to the
surface of an aeroplane. This surface
layer of air is called the boundary
layer, and is 'thinner than the thinnest
sheet of tissue paper. Yet what happens
in the boundary layer is so important
that scientists all over the world are
trying to find out how the air behaves
in it. It is in this thin layer that
all the troubles of the aeroplane
begin. Indeed, it is so thin that the
ordinary scientific instruments are
unable to measure what happens in it.

Recently the ultra-microscope has it is getting off grass or water than from
been brought into use to try to find out. other surfaces. In wind tunnels, in
By means of this microscope the move- which super-hurricanes are generated
ments of tiny little specks, smaller than with winds blowing at 200 miles an
the wave-length of light, so that they hour, aeroplanes and models of aerocan never be seen, though their shadows planes are tested to find out everything
can be photographed, are watched. In about the air in time, so that as speeds
this way the movement of the air only increase the aircraft designer can go on
a forty-thousandth of an inch away designing aeroplanes which will be safe.
from the surface can be studied, and In other wind tunnels models are put
already it has been found that the air into dense atmospheres where every
behaves very differently from what has single foot of surface is under a pressure
been expected. Upon the movements ' of over zo tons from the air to find
of particles of air in a thin layer like this, out what will happen.
so thin as not to be visible to the naked
It is by ,the study of the way air
eye, may depend the very lives of air behaves, by =the discoveries which are
travellers of the future.
being made, that aircraft designers have
Every day scientists are studying the
been able to lift a flying boat weighing
why and wherefore of flight, and are 5o tons into the air, and are confinding out more and more curious templating building other boats weighthings about the air. They know, for ing over roo tons and flying at over
example, though they don't know why 200 miles an hour. And perhaps the
yet, that an aeroplane lifts better when
most remarkable thing about it all is
that it is now becoming known that the
safety of these giant aircraft depends
UPRUSHING AIR ASSAILS THE PASSING 'PLANE
upon a layer of air less than one fortyThe towering giants that stretch across the sky in this photograph are clouds of the cumulus
type. Recognizable by their flat base and cauliflower-like tops they have formed at
thousandth of an inch thick, whose
a height of 5,000 feet over the sea upon which their shadows can be seen. Powerful air
behaviour has to be studied under the
currents pass upward through these clouds, making rough and—until they were underultra-microscope !
stood—sometimes dangerous conditions for an aeroplane
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TABLOID TORNADO
Important scientific data, otherwise unobtainable, is derived from the use of the wind-tunnel.
Generating high velocity air streams, it provides a means of testing new designs of aeroplanes
without their leaving the ground, so that their behaviour under varying conditions can be
observed and their efficiency and performance accurately determined. This photograph shows
the inauguration of the giant wind-tunnel at Farnborough, Hants, in April, x935.

understood. Propellers, for instance,
seem to get " tired " and refuse to pull
the aeroplane forward as well as they
were doing before. The resistance of
the air quite suddenly doubles. And
for some reason or other thick-bladed
propellers get " tired " more quickly
It is
than thin-bladed propellers.
known that the terrific speeds at which
they move compress the air, and it is
strongly suspected that it is due to
these high pressures that the air behaves
so curiously. The extraordinary thing
is that once the speed of sound is passed
the air begins to behave quite normally
again, just as one expects it to do. It
is only at the speed of sound that queer
things happen.
As the aeroplane itself approaches
that speed, the air will refuse to lift as
well as it does at lower speeds, and the
resistance to forward movement will
rapidly increase, so that until scientists
are able to find out definitely why the
air behaves abnormally at 700 miles an
hour, flying at these high speeds may
reveal some yet unknown terror of the air.
Scientists are finding out that even
at the comparatively low speeds of
250-300 miles an hour there are new
dangers to be overcome. Everybody

certainly knows what a terrific force
the air can exert in a hurricane, tearing
up trees, wrecking houses and the like.
The speed of a hurricane is officially
7o miles an hour. At three to four
times this speed, the speed at which
many aeroplanes now fly, it is not
to be wondered at that queer things
begin to happen to aeroplanes. The air
at these speeds, when it flows over the
wings of an aeroplane or is drawn
through the propeller, behaves almost
like a huge hammer delivering a series
of very rapid blows. If the tail plane
happens to be in the slipstream of the
propeller the air then may buffet the
tail about so badly that it breaks
under the strain.
Undoubtedly a number of aeroplanes
have been broken this way by buffeting,
and it was only recently that this
dangerous air effect was discovered
and guarded against. The Meopham
air disaster (described in a separate
chapter) was believed to have been
A similar effect,
caused this way.
known as flutter, may cause the wings
to break off in the air, though since
they were discovered both buffeting and
flutter have now been guarded against
by aircraft engineers.
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Another curious thing about air is
the enormous amount of friction it can
exert at high speeds. This friction,
generally shown in the form of resistance to forward movement, is very
It increases,
small at low speeds.
however, with the square of the speed,
so that the resistance of an aeroplane
flying at roo miles an hour is four times
that of the same aeroplane flying at 5o
miles an hour.
When the air flows over an aeroplane
wing, the flow is partly resisted by what
is known as skin friction. The smoother
the wings and body of an aeroplane, the
less this skin friction is. When this
discovery was made, it was seriously
considered at one time that completely
black-leading one of the British Schneider
Trophy seaplanes would increase speed
by 10-15 miles an hour, as the black-lead
would provide a smooth surface for the
air to slip over.
By making the parts of aeroplanes
special shapes, known as streamline,
to lessen the air friction over them,
higher speeds can be reached with the
same engine power. A remarkable
instance of this occurred in the case of
an aeroplane fitted with ordinary round
wires. In their place oval or streamline
wires were fitted, and the speed of that
aeroplane immediately went up ro miles
an hour. Professor B. Melvill Jones,
Francis Mond professor of aeronautical
engineering in the university of Cam-

World's Wonder Planes. 1

'FURIES' OF THE UPPER AIR
By Major C. C. Turner, A.F.R.Ae.S.
'Daily Telegraph' Air Correspondent, Author of 'Aircraft of Today,
'The Romance of Aeronautics'
To describe even superficially, all the types of aeroplane made and flown in modern times
would require a volume to itself. We have therefore selected for this section a series of machines
of outstanding interest. The first article concerns a machine that set anew pace for military
machines all over the world, and some of its most closely allied types

no in his sober senses would
have believed a prophet in
1908 who announced that
the then world's flying record of 39
miles per hour would be turned in
less than 3o years into the incredible
speed of 440 miles per hour, and
that other records would be similarly smashed—that a duration of 2
hours, 20 minutes, in 1908, would become
76 hours, 35 minutes, in 1935, the
altitude record increased from a mere
400 feet to 47,354 feet, and non-stop
distance from 95 miles to 5,657 miles ?
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The amazing history may be summarized in an account of progressive
types of machines. With regularity
new types of outstanding quality appear,
the fruit of continual improvement in
engine design, research in aerodynamics,
and new methods and construction, a
competition in which a large number of
people in all countries are engaged.
The progressive achievements of
flying, needless to say, are largely due
to these continual advances in the
flying machine. That advance covers a
wide field. There are aeroplanes ranging
in weight from 5o tons down to half
a ton.
One type has 12 engines,

another has six, many have four, and
large numbers have three or two,
whilst the single-engined class ranges
from about Boo h.p. to 12 h.p.
The choice of the single-engined
fighter, the " Fury," to begin this
series is due to the fact that, in a
striking way, this type was the embodiment of progress in engine and scientifically informed aeroplane design.
At an aeronautical exhibition at
Olympia in July, 1929, an outstanding
exhibit was the two biplanes by Hawker
Engineering Company. Their beauty
was recognized even by those who had
no particular knowledge of aeronautics.
The perfect finish of the wings, the
bright aluminium engine-cowling, the
suggestion of speed and power in the
whole combination, were highly impressive, and here and there among the
visitors were experts who thereupon
recognized a new phase in the design
of military aircraft. These epoch-marking biplanes were a single-seater fighter

named the " Hornet," but whose name
was shortly afterwards changed to
" Fury," and a two-seater day-bomber
called the " Hart." It was whispered
that the " Hornet " was capable of a
speed exceeding zoo miles per hour.
(The single-seater fighter of the Royal
Air Force at that period, the " Siskin,"
had no greater speed than about 155
miles per hour.)
Both the " Hornet " and the " Hart "
were fitted with the same engine, the
Rolls-Royce " Kestrel," a water-cooled
engine, the development of which in
itself was a remarkable achievement.
The aeroplanes were, in fact, designed
around this engine, which, besides being
light for its power, had a form which
made it possible to build the bodies
of the machines with regard to perfect
streamlining and resistance-reduction.
The streamlining of bodies and structure generally has in recent years
helped to increase very greatly the maximum speed of which an aeroplane is

PICKING UP MESSAGES AT 90 M.P.H.
This Hawker "Audax " machine belonging to an Army co-operation squadron is flying low, throttled
down to about go miles per hour, in order to pick up a message from the ground. It is specially
equipped for this manoeuvre, and the pick-up gear, comprising a rod with hook pivoted to the
undercarriage axle, is clearly seen. The message is suspended between two posts
Courtesy of Flight '

ONSLAUGHT MOST FURIOUS
Hurtling down from a higher altitude in mock attack, a Hawker " Fury " single-seater has
come close to the tail of the machine from which this photograph was taken. The bead
and ring sights, with which the pilot takes aim in firing at an adversary, are just visible,
mounted on the fairing behind the engine
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duralumin tubing is used on a new method which favours
rapid production
Metal construction is now widely adopted in aircraft ; the
Hawker system is unusual in that no welding is employed.
The fuselage, or body, is built up in four different assemblies
of tubing, and the whole is bolted and riveted together.
The experts at Olympia were justified in their opinion, for
before three years had passed the new types, which obviously
belonged to the same family, had added 40 or 5o miles to
the speed of some Royal Air Force squadrons. The " Fury,"
which climbed 20,000 feet in the then astonishingly short
time of 91 minutes, had been adopted as the standard interceptor fighter. Equipment of " fighter " squadrons and also
of Fleet Air Arm Flights (for which the " Fury " was adapted,
and named the " Nimrod ") proceeded apace, and for a long
period the British Air Force, small though it was, enjoyed
the proud boast of being the best equipped in the world.
Moreover, it had set a new standard to the principal aircraft-producing countries ; and, strange to say, lesser Powers,
who do not manufacture their own air equipment, by buying
the new British types enjoyed at any rate a temporary
equipment superiority over mighty neighbours.
In the meantime, engine and aeroplane were the subject
of continual progressive development. Super-charging was improved, and performance experimentally increased. A " Super-

SEA-GOING FIGHTER
Developed from the Hawker " Hart," this seaplane, known as the" Osprey," is used as a two-seater fighter operating with the Navy.
The machine, which has folding wings to facilitate housing, is being
lowered from the carrier ship in preparation for a flight. Note the
sea-anchor suspended from the fuselage and the rudders on the floats
used for steering the craft when on the water
' night'

Charles E. Brown

FIRTH OF FORTH PATROL
The Hawker " Hart " two-seater day bomber forms the equipment
of several squadrons of the Auxiliary Air Force as well as regular units.
The Auxiliary Air Force is the equivalent of the Territorials as related
to the Army. This " Hart " belongs to No. 603 (City of Edinburgh)
Auxiliary Squadron and is flying over the Bass Rock in the Firth of Forth
capable. In the attainment of great speed in flight the
reduction of head-resistance is one of the most important
factors. As speeds increase the hindering effect of small
excrescences becomes more and more marked, for the basic
aerodynamical law of air resistance comes into play
with startling effects, a matter which is clearly explained
in the Section on The How and Why of Flight. Since
resistance increases as the square of the speed, what
may be of small account at roo becomes formidable at
25o m.p.h.
The care in streamlining was a marked feature of the
two new Hawkers at the time of their introduction, and
considerable ingenuity was displayed in the manner in
which the installation of the armament—the fixed Vickers
guns and the accessories which are fitted with them—
was carried out. The attachment of guns, bomb racks
and other military impedimenta had always presented a
problem to designers, since they broke up the clean exterior form of the machine and so reduced its performance.
But in the " Hornet " and the " Hart " the difficulties so
often met with were largely overcome.
The " Hornet " and the " Hart " were the lineal descendants of the Sopwith types which played a tremendous
part in the Great War, and Mr. T. 0. M. Sopwith is the
head of the company which produced them. In the construction of these new types a new system of metal
structure has been introduced, a system in which steel or
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Fury," in official trials, attained a speed
of close on 25o miles per hour ; and,
although this type has not become
standard Air Force equipment, it is
potential equipment.
It climbs at a
rate of 4,500 feet per minute, or 5o
miles per hour.
Increased engine reliability and the
fine aerodynamic qualities of the design
of the " Fury " made it, despite its
greater speed, safer to fly than many of
the types in use at the time it was produced. Its landing speed was actually
less than that of several types far inferior
in maximum speed. It proved to be so
easily controlled that pilots liked it.
Its great range and speed, coupled with
its ready response to the throttle,
made it easy to fly in formation. So
fast was it, and so manageable, that at
Royal Air Force displays a squadron
was able to change formation, first at
one side of the aerodrome and then at
the other, thus enabling the spectators
to see the whole of the manoeuvring, a
spectacular advantage that obviously
would have even more meaning and
value in serious work.

E.

Brown

REALLY CLOSE WORK
Flying in a cloudy sky with wing-tips perilously close, these Hawker " Demons " present
a fine spectacle when viewed from an accompanying machine. In close formation flying
of this nature each pilot must concentrate intently on the movements of the aircraft
next to him, to the right or the left according to the pattern assumed
In the meantime, the " Hart," the
other machine which had attracted so
much attention at Olympia in 1929, had
become the standard day-bomber of the
Royal Air Force. Incidentally, these
two aeroplanes in the following year, at
the Paris Aero Exhibition, had from a
technical point of view attracted the
closest attention.
Their engine was
acknowledged 'to be an outstanding
" event " in aeronautical development,
and the aeroplanes themselves were
judged worthy of it.
As the " Osprey," the " Hart " was
adapted for the Fleet Air Arm. As an
Army Co-operation type, it is the
" Audax " as a two-seater fighter, it
is the " Demon " ; and as a General
Purpose machine, it is the " Hardy."
(The meaning of the term General
Purpose machine is given in a later chapter.) Another version is the " Hector,"
powered with the new Napier-Halford
engine. All these machines are distinctive
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in appearance, and with their extended
span of top wing over the lower plane
and characteristic engine note, are easily
recognized in flight as Hawker craft.
The 525 h.p. " Kestrel " engine, with
which the success of the " Fury " is
associated, is the lowest-powered of a
new Rolls Royce water-cooled series in
which the cylinders are arranged in two
lines.
It gave a needed increase in
power, and at the same time it was
extraordinarily light, and offered much
less resistance to the air than the aircooled radial engines with which many
of the aeroplanes in the Royal Air
Force were fitted at the time it first
made its appearance.
The " Kestrel and the " Buzzard "
water-cooled engines made their appearance at a critical moment. The
Schneider Trophy, a race instituted before the Great War by Jacques Schneider
to improve marine aircraft, and at
first a contest of no great technical

Courtesy of

light '

POWER UNLEASHED
This untouched photograph of a Hawker " Super-Fury " shows the amazing angle of
climb of which this single-seater fighter is capable. With its Rolls-Royce engine at full
throttle it ascends at the rate of 4,500 feet per minute, nearly a mile a minute upwards

significance, had developed into an
intense struggle for national supremacy
in the matter of speed in flight. It had
become so important that Governments
fathered the competing efforts. First
the United States, then Italy, made it a
national issue, and Great Britain was
compelled to accept the challenge.
The " Buzzard," a more powerful
engine than the " Kestrel," was, under
this stimulus, developed as a racing aeroengine in which remarkable performance
could be attained without increase of
weight. A British seaplane type was
designed for it, and, Britain's continuance in the contest having been secured
by the victory over Italy in the race at
Venice in 1927 (won by Webster, on the
Supermarine-Napier), the " Buzzard,"
or rather the racing version of it, which
for a weight of only 1,640 lb. gave
2,35o h.p., in Supermarine seaplanes,
secured the victory in the contests off
Cowes in 1929 and 1931, thereby winning for Great Britain permanent
possession of the Trophy. This episode
is the subject of another chapter.
In the Schneider Trophy contests,
and in the world speed records made by
Schneider machines, speeds exceeding
400 miles per hour were attained on the
level. It fell to the " Fury," and the

class to which it belongs, to show that
the same speeds are attainable, not
only by Schneider Trophy racers, but
by standard fighters, in a steep dive.
The " Interceptor " class of fighter,
of which the " Fury " was the accepted
type, was differentiated from the ordinary fighter because of a special function..
Its place in the scheme of defence was
that of dealing with high-speed enemy
air raids. It was stationed at places near
the coast, and, on receiving warning, it
was to ascend swiftly to the great height
necessary, and challenge the raider.
The production of a machine having
all the necessary qualities was by no
means an easy task. It had to be
extremely manoeuvrable, retain its speed
at high altitudes, provide the pilot with
a good field of vision and have a
tremendous rate of climb.
It was no fault of the " Fury " that
the theory broke down. Owing to the
short distance from the coast to London
the period between sighting an enemy
over the coast and his arrival over
LOndon became a matter of only a few
minutes, and it needed bombers of no
very remarkable speed to make the task
of the interceptor fighter impossible. In
air exercises it was demonstrated that
even when the interceptor was warned
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in good time, and dispatched, the distance to be flown was not great enough
to enable it to overtake the enemy.
Accordingly, the scheme of defence had
to be changed, and the need for a
specific interceptor fighter class has
disappeared.
As an " interceptor " the " Fury "
had no need to be capable of long-flight
endurance ; it had to carry sufficient
tuel for an hour and a half. But mark
the circumstances of consistent development in flying. As the need for the
interceptor grew less, the duration of
flight of the " Fury " was improved by
economies in the engine.
Continued
research and experiment, and attention
to the fuel used, brought about remarkable results, and today the " Fury "
can fly for 31 hours on one load. Thus
it has taken on the essential qualities of
the high-speed fighter, capable of undertaking standing patrols in the air.
But owing to the segregation of a
special " Interceptor " class, and the
need for providing for fighting in the air
at night, the standard fighter for the
Air Force had to be suited to nightflying, which is mainly a matter of being
able to land safely.
The standard
fighter became officially known as the
" Day and Night fighter," and although
" Fury " squadrons have landed at
night, the type is not really the most
suitable, for it approaches the landing
at a comparatively flat glide.
And it is to be noted that the
" Fury's " general design, which was
very similar to that of the " Hart " daybomber—indeed so much alike in
general outline are they, that it takes an
experienced eye to tell one from the
other when seen in flight—was achieved
at a moment when the theory of
air fighting was undergoing changes.
Hitherto, the single-seater fighter, preeminent in the Great War, held the field,
but it was realized there was need for a
more powerful type of fighter, a twoseater carrying, in addition to fixed guns
firing through the propeller, a machinegun in the rear cockpit that could be
trained by the gunner through a wide
By 1934, therefore, a
field of fire.
number of squadrons had been equipped
with " Demon " two-seater fighters.
This machine, as already explained,
came of the same family as the " Fury."
The " life " of an aeroplane type in
the Service is not more than five or six
years. The " Fury " has held the field
triumphantly for that period, and
se,,eral squadrons are still equipped
New developments now in
with it.
progress, however, will render it obsolete, but the firm that produced it is
having much to do With these new
and revolutionary developments.

Pioneers of Flying. 1

FOUR CENTURIES OF AIR EXPERIMENT
By Major C. C. Turner, A.F.R.Ae.S.
Author of 'The Struggle in the Air,' 'The Old Flying Days,' etc.
The aeroplane is peculiarly a symbol of the modern world, but the balloon has so far a longer
history. Here, starting with Leonardo da Vinci, the first sound aeronautical theorist, is an
account of the outstanding flying efforts made from the 15th to the 19th centuries. The
author, himself a pioneer aeronaut, participated in a great balloon flight in 1908 which still
remains a British record

is a curious fact that, for most of
the four centuries of aeronautical
I endeavour with which we are here
concerned, the experimenters were,
in the main, groping in the dark, beset
by errors and delusions which seem both
inexplicable and ridiculous. Much error
and delusion might have been avoided
had they been aware of the work of
Leonardo da Vinci, that great genius,
engineer, artist and scientist, who was
the first to expound the true principles
of flight. He wrote, in 1505, a notable
treatise on the flight of birds ; he invented the parachute and the helicopter; and he urged the need for a
close study of the air as a first essential.
Before da Vinci there had been experiments in flying, most of them taking the
form of descents from high buildings,
with apparatus designed for operation
as wings or with mere air-resisting surfaces, but it is difficult to separate the
actual from the fabulous. Da Vinci
knew that a bird with outstretched
wings cannot fall perpendicularly, but
must glide down. He knew how birds
use tail and wings as air-brakes to check
descent, he argued that birds must on
occasion take advantage of rising
currents (as do the modern gliders), and
he even understood the need for altitude
in order that there may be room for
recovery of lost equilibrium.
Strange to say, four centuries passed
before the importance of Leonardo da
Vinci's work was appreciated, and his
writings on the subject rediscovered
and published. The leaders of scientific
progress, until very recent times, scoffed
at the idea of human flight, and it was
reserved in most cases for men in very
humble circumstances to make muchderided experiments. There were, however, exceptions. Veranzio, a Venetian
architect, developed independently the
idea of the parachute.
The learned Francis Bacon, in quaint
phraseology, declared his belief in the
possibility of the realization of the
wonderful dream of flight, but his work
betrays the handicap of scientific error
far more than does that of da Vinci.
After him, John Wilkins, Bishop of
T

Chester, dug up the old legends, speculations, and traditions, and reproduced
them in his work, " Mathematical
Magic," published in 1684. He wrote of
a " flying chariot," but he was under the
delusion that flying would be easier the
higher one rose because the attraction
of gravity would be less, and, again,
that by ascending to a great height, and
waiting while the earth rotated, one
could get from one part of the world to
another!
A close friend of his, Robert Hooke,
the versatile genius who invented the
universal joint, claimed that he had made
a model which by the help of springs and
wings raised and sustained itself in the
air. Besnier, a French locksmith, is
reported to have attained some little

success with an apparatus worked by
hands and feet ; Borelli wrote a clever
treatise on the imitation of the flight of
birds. By the end of the seventeenth
century the parachute, the glider, the
mechanical airscrew and flapping-wing
flight had all been tried, and more or less
accurately investigated. The science,
in fact, merely awaited the invention of
adequate motive power, but it had to
wait nearly one hundred and fifty years
for Stringfellow, and two hundred years
for Wilbur and Orville Wright, all of
whose achievements are considered in
later chapters.
Meanwhile, the lighter-than-air division of aeronautics was receiving attention. Roger Bacon had imagined a big
globe filled with " ethereal air, or fire,"
VISIONS - OF GENIUS
Leonardo da Vinci's universal genius
was clearly proved in his researches on
flight. Had his book ' On the Flight of
the Birds,' 1505, not been lost to the
world for nearly 400 years, much misdirected energy and tragedy would have
been avoided. Three of Leonardo's
drawings here shown accurately illustrate: A; the parachute; B, the principleof the helicopter;
and C, the principle
of the wing. Below
is a model of the
framework of a
man-operated flying
machine constructed
from one of his
sketches
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MAN FIRST CLIMBS THE HEAVENS
These contemporary prints depict two early ascents of human beings into the air, the
one above showing the Marquis d'Arlandes and Pilatre de Rozier starting the first free
flight ever made from the Château de la Mouette, Paris, November 21, 1783, and the one on
the left, the scene at Lyons, January 19, 1784, as seven voyagers set off in another hot-air
balloon, La Flesselle

A thrilling narrative or the air
fighting during the Great War, with
vivid stories of air aces and V.C.'s.
From the first daring achievements
of the Royal Flying Corps which
arrived in-France in August, 1914,
with a email personnel and few and
fragile planes, it goes on to tell of the
creation of the mighty arm into which
the R.'', C. had grown by 1918. Not
only the feats of airmen in France
and Flanders but those performed
in more distant fields of battle, in
home defence against raiders, and
against submarines- are described.
How the Allies finally achieved
supremacy in the air. with vivid
stories of the aerial battles is described
w th an inspiring personal touch.
The Era of Aerial Warfare Begins
Coastal Raiding by the Naval Wing
Gallipoli Interlude
Fights and Flights over Flanders Lines
Air Hunters of the Submarine
The Ceaseless Vigil of the Sky
Seaplanes and Airships Over the North
Sea
The Menace of the Fokker
Britain Finds Her Wings
Aerial Ascendancy Over the Somme
Tasks and Triumphs of Home Defence
The Struggle for Air Supremacy
Winged Warfare on all Fronts
Daring Work of Contact Patrols
Wings Over the Mud
Marvel of Production
Planes and
Pilots
Great British Airmen and Their
Exploits
The Terror by Night
In Home Waters With the Fleet
French Air Aces and Their Victories
Cauldron of the Heavens
Germany's Great Aerial Leaders
Breaking Through and 3reaking Point
Kite Balloons : Eyes of the Guns
Aerial Warfare in the East
Flying to Victory

AIR RAIDERS OF
THE CITIES
A true and uncensored story of the
bombing attacks by Zeppelins and
aeroplanes on the civil populations of
Great Britain and the Continent between 1915-1918 From the first air
raids in the former year, when the
early Zeppelins came across the Channel to the days when they arrived in
fleets to spread death and devastation, it goes on to tell of the means by
which airship raids were stopped.
Meanwhile a new terror, the Gothas
and Giants, wrought new havoc on a
scale uiid reamed, a terror only finally
dispelled in the last year The story
is pictured in chapters of surpassing
interest that bring home the lull
horror of those nights when death
stalked England
Early Zeppelin Nights of Terror
Growth of the Zeppelin Terror
Horrors of Later Zeppelin Raids
Winged Killers in British Skies
Might and Menace of the Gothas
When Moonlight Spelt Terror
Final Failure of the Zeppelin
Repulse of the Gothas
Victors and Vanquished of the Raids
Foreign Cities Under the Bombing
Terror
THE CHANNEL IS BRIDGED!
An event of major historic importance occurred on January 7, 1785, when Jean Pierre
Blanchard, the famous French balloonist, and an American doctor, John Jeffries, successfully
flew the English Channel, landing near Calais some two hours later. In this print the balloon
is pictured just after it left Dover
68

EPIC FLIGHTS OF
FAMOUS FLYERS
The heroes at the air and their
achievements
marvellous
from
BR-riot's historic flight over the English Channel in 1909 to the record-

Main Divisions of WAR IN THE AIR
With Select List of Chapters
breakers of the present day ls one of
the great romances of the modern
world. The history of great achievements after the World War—both
men and women—make reading as
romantic and stirring as the stories
of the great explorers and navigators
of olden times.
Bleriot—First to Fly the Channel
London to Manchester for fI0,000
Hawker's Glorious Atlantic Failure
The Atlantic Crossed in Sixteen Hours
Sky Trails Across the World
Outstanding England-Australia Flights
Pioneers of the South Atlantic
Lindbergh's Lone Flight to Paris
Winged Conquerors of the Pacific
Mollison's World Record in Light
Planes
Costes' Western Atlantic Flight
Wiley Post " Puts a Girdle Round
About the Earth "
Britain's Heroine of the Air
Triumphs of Amelia Earhart
Achievements of French Airwomen
British Women's Long Lone Flights
Highlights in Aerial Progress
Miracles of Endurance and Achieve,.
ment

WORLD'S WONDER
PLANES
Clear and non-technical descriptions of the outstanding examples of
military and civil aeroplanes of all
countries.
From the wonderful
single-seater fighting planes capable
of meteoric speed to the giant air
liners that fly from continent to continent, all the world's most famous
planes are reviewed.
Furies of the Upper Air
Flying Giants of Today
Wonders of Engine-less Flight
Winged Miracles of Speed
Single-Seater Fighters : Some Planes
of Meteoric Pace
Light Planes that Made Flying History
Craft that Crossed Atlantic Skies
Wingless Wonder that Hovers : the
Autogiro
Fighting Planes of Other Lands
Planes of the Great Ocean Routes
Titans of the Clouds
Transport Planes of Europe
Some Transatlantic Flyers
Climbers of the Upper Atmosphere
Luxury Liners of the Air
Planes of Dazzling Speed
Secret Designs for New War Planes

THINGS OF
TOMORROW

HOW AND WHY OF
FLIGHT

The description 01 the agony the
civil populations endured from the air
raids of the Great War is fittingly
accompanied by imaginative and
vivid forecasts of the far worse
terrors which may come in the next
war. The terrifying picture here
painted is based on actual discoveries
in death-dealing chemicals, and all
that is here set down is possible, if
not at the moment, at least within
a very short span of years.

An entirely new explanation of the
simplest kind of how the aeroplane
flies. Few laymen realise the marvels
of research that have resulted in the
modern aeroplane.
Not only the
investigation of winds and air currents in the open, but also the
astoundingly ingenious apparatus
used to reproduce flying conditions
in the laboratory are described.
Queer Things that Govern Flight
Super Hurricanes for Testing Planes
The Flying Laboratory
Why Wings Lift
Harnessing the Air for Flight
Lifting Fifty Tons Two Miles High

Death From the Skies
The Doom of Cities
New Horrors of Air Attack
If War Should Come
Future Marvels of Air Defence
When the Airy Navies' Grapple
Fighting at 600 Miles an Hour

AIRSHIPS : TRIUMPH
AND TRAGEDY
Linked with the great exploits in
heavier-than-air machines are the
even more spectacular attempts to
conquer the air with dirigibles. The
cost in life and effort of British,
American and French schemes to
build giant airships is little realized.
The great achievements of the early
days when the British Airship R34
made her record Atlantic crossing, to
the tragic fate of Rtoi eleven years
later, provide both exciting and
moving reading.
R34's Record Flights
Britain's Later Aerial Giants
Airship Adventure : French and
Ame rican
Two Polar Epics : " Norge " and
Italia
War Uses of the " Lighter-Than-Air "
RI01, Last of Britain's Giant Airships
" Graf Zeppelin " : World Wanderer
Germany's New Titantic Airship :
L.Z.129

PIONEERS OF FLYING
Epic stories of the early days from
the balloonists to the conquerors of the
air in the twentieth century. Man's
earliest efforts at flight and the
strange and grotesque contraptions
which were tried are described and
illustrated. The epoch making flight
of the Wright Brothers and the
exploits of other early pilots make
an absorbing story.
Four Centuries of Air Experiment
Engines in the Air in the 19th Century
First Successful Aeroplane Flights
Planes of the Past
Curiosities and Cranks of the Air
Masters of the New Art
Men of Early Flying History
Fledgling World
Growing Wings : The First Gliders

AERIAL ARMADAS IN
BEING
What the nations are doing to prepare for war in the air. The work and
organization of the Royal Air Force
is first told and illustrated with a
magnificent series of photographs.
The air forces of all other nations are
then described in page after page
abounding with new facts.

The Royal Air Force Today
Britain's Fighters of " The Central
Blue"
Germany's Amazing Developments
Bombers : Formidable R.A.F. Giants
Seagoing Planes and Their Floating
Homes
War Wings of France
Italy's Impressive Aerial Advance
Red Russia's Flying Fleet
America's Air Power
Sky Fighters of the East
South America's Winged Forces
R.A.F. " Planes-of-all-Work "

THE AIRMAN'S VIEW
New aspects of the World discovered from the air and revealed by
aerial photography. The astonishing
beauty of the World seen from the air
and the new wonders of earth and
sea opened to the eyes of man by the
aeroplane are described.
The Beauty of Flight
Photographing France from England
Mapping Britain from the Air
How Planes Reveal the Hidden Past
Panoramic Splendour from the Sky
Looking Down on Great Cities
World Below from the World Above
Hidden Things Revealed to Aerial
View

ART AND CRAFT OF
AIRMANSHIP
The amazing skill 01 the modern
pilot and how he learns in peace and
war.
Vivid and absorbingly interesting explanations of the work of
the pilot in the air ; how he flies by
day and night ; the way in which he
finds his way through the trackless
spaces of the sky ; and of all that is
done from the ground to guide the
flying man on his way.
Air ' Stunts ' and Their Importance
First Steps to Flying
R.A.F. Pilots in Training
Air Parade : Wonders of Flying Drill
Smoke Screens and Sky Writing
Parachutes : Silken Shroud of Safety
Aerial Voyagers of the Night
Amateurs in the Air
Cloud Lore for the Airman
Building Modern Skycraft
Air Routes of the World
Modern Aerodromes and Air Lighthouses
Post-War Inventiveness and Flying
Fighting Fire and Pest from the Air
The Pilot and his Weather Bureau
Seeking Safety in the Air

AIR STORIES : TRAGIC
AND ROMANTIC
An outstanding series of stories of
the mystery ana tragedy of the air.
Here are stories,of unexplained disappearances of men and machines in
flight : of crashes which have stirred
the hearts of mankind : of rescues
when all hope had been given up.
Unsolved Flying Mysteries
Succour from the Sky
Toll of Great Airmen
Heroes of Valiant Endeavour
Flying Dramas at the Poles
Adventures of the Void
Disasters and Escapes
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Editorial
s it is still too early for me to have heard from any of my
readers—I mean at the time of writing these notes—
there are no points likely to be raised by them with
which I can deal in this number. But I feel it is highly probable
that someone or other will be wanting to know why I have
chosen the heading, " Editorial Eddies," for these weekly
chats. Every now and then, when I start a new publication,
I have to think of some attractive sort of heading under which
to gather my own casual and entirely ephemeral notes. I
have ranged through many different titles, such as "From the
Editor's Desk," " Leaves From the Editor's Note Book,"
" The Editor at Home," " Editorial Words," each one of
these being more or less applicable to the nature of the publication in which the notes appeared—"Editorial Words " in the
serial issue of the Universal English Dictionary," The Editor At
Home " in the Concise Household Encyclopedia, and so on.
WAS rather stumped at first for a heading that would suit
this particular page in WAR IN THE AIR until I remembered
that one of my chief contributors, Major Oliver Stewart,
who was responsible for the—I nearly said the major part—
greater part of the writing in our Motoring Encyclopedia, is the
author of a brilliant weekly causerie in one of the illustrated
papers which he calls " Air Eddies." It seemed to me that
I might adapt his title by the simple process of changing Air
to Editorial, and as Eddies, which are chiefly associated with air
movements, are quite an important study for airmen, their
association with the editorial side of this work did not seem
inappropriate, nor do I think that one can reasonably be
accused of straining after a verbal effect Where the allusion is
so happy as it is in this case. My thanks, therefore, to Major
Stewart, whose permission I have not asked in adapting his
title to my present purpose

I

=
rIERE is one thing about WAR IN THE AIR concerning which
I feel sure all my readers will agree, and that is the
extraordinary readableness of all the articles. As you
can
cane well imagine, when an editor is obliged in the course of a
year to read many hundreds of articles for his publications
there comes a time when mental fatigue has got to be fought
off, a concentrated effort of critically examining large masses
of manuscript being something which the ordinary reader is
never called upon to endure. With WAR IN THE AIR, however,
and fortunately with most of the publicaticns I have had the
pleasure of editing, there is an intrinsic and compelling interest
in the theme that has first encouraged me to the designing of
the work, and which I find endures throughout its production.

T

UT I have been particularly struck with the articles for
WAR IN THE AIR as they come in from my various contributors. Far from feeling bored or regarding it as a
task to read them, I find myself eager and anxious to peruse
the manuscripts as they come to hand. And I am glad to say
that in every case I have been more than pleased, although
there have been a few instances in which it has been necessary
to get the contributor to make some emendation, or to treat his
subject from another point of view. Several articles I have
read twice over out of sheer personal satisfaction in learning
some new things about the fascinating story of aviation.

B

John Carpenter House, London, E.C.4.

sort of article to which I refer as introducing me to new
aspects of a subject that I thought myself very well
informed upon is such as Captain Pritchard's " Queer
Things that Govern Flight," which appeared in Part 2. I
found this full of the most instructive information and in
several—instances I--confess I was learning certain scientific
facts for the first time. And then such an article as that by
Mr. David Garnett, in which he imparts such literary grace
to the description of " The Beauty of Flight," which also
appeared in our second part, is a little gem of prose that one
hardly expects to find in a work designed to give essentially
historical and practical information, but for that reason all the
more acceptable. Our most continuous contributor will be
Captain Sterndale Bennett, whose entirely admirable record
of the aerial side of the Great War will be continued from part
to part. I think my readers will agree with me that it would
be impossible to have the chronicle of the War in the Air more
effectively presented than has been done by Captain Bennett,
who, seeking after no sensational effects, tells a forthright
story of historical facts in a dramatic and enthralling manner.

T

HE

HAVE left very little space in which to say something about
the contents of the present part of WAR IN THE AIR and
I the one that will follow it, but, believing in the soundness
of the proverb " Good wine needs no bush," I can easily leave
the former, as it is now in the hands of my readers, to speak
for itself, contenting myself merely with drawing special
attention to the four magnificent pages of photogravure, a
foretaste of many others that will appear in subsequent parts.
ART 4 will contain the fourth of the series of chapters
entitled, like the work itself, WAR IN THE AIR, that will
run right through the publication. Herein Captain
Sterndale Bennett describes the deeds of the airmen during
the early fighting in Flanders, notably in the battle of Neuve
Chapelle, and the fight for Hill 60, giving details—always of
interest—of the way in which Captain John A. Liddell and
other heroes won the supreme honour of the Victoria Cross.
Other chapters in the part describe (in the series " The How
and Why of Flight ") how hurricanes are created for testing
aeroplanes in monster wind tunnels, and in the " Epic Flights
of Famous Flyers," how the intrepid Harry Hawker just failed
in his effort to cross the Atlantic in 1919. Major Oliver Stewart,
in " Aerial Armadas in Being," describes some of the fighting
machines used by the Royal Air Force, and Major C. C. Turner,
in the series on " The World's Wonder Planes," deals with
the machines that have made gliding such a popular pastime.
Of the illustrations, one that struck me as particularly arresting
is on the opening page of the part. Rightly described as an
" astounding photograph," it shows the whole of the Isle of
Wight, taken I8,000 feet up, and is a fitting accompaniment to
the chapter on " Photographing France from England," by
Dr. S. 0. Rawling, an acknowledged expert on the somewhat
mysterious subject of infra-red photography, which is concluded in this part.
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atmosphere, and Francesco da Lana proposed a lighter-thanair craft consisting of four hollow globes, from which all air
had been withdrawn (the idea of a gas lighter than air had
not yet dawned on the world).
The true balloon idea arose from the proposals of Dr. Joseph
Black, a chemist, who suggested the filling of a bladder
with heated air which, he demonstrated, would be of less
density and therefore lighter than the surrounding atmosphere.
There were other workers in this field, and in particular Henry
Cavendish, who in 1766 succeeded in isolating the gas hydrogen, and determined its weight. Tiberius Cavallo demonstrated
its lifting properties in 1781, with the aid of soap bubbles
filled with hydrogen.
On June 5, 1783, the brothers Joseph and Etienne Montgolfier, papermakers of Annonay, near Lyons, sent up the
first hot-air balloon, and then for many years world attention
was focused on ballooning. Hot air and gas had temporarily
asphyxiated the aeroplane and helicopter " schools ! "
The first human being who dared an ascent in a captive
hot-air balloon was Pilatre de Rozier, on October 15, 1783.
A few weeks afterwards, on November 21, he went up in
a free hot-air balloon accompanied by the Marquis d'Arlandes,
and accomplished a flight of five miles.
Hot-air or hydrogen-filled balloons were used in the French
revolutionary wars. They were so employed at Maubeuge
and Fleurus, 1794, and in Egypt in 1798. Since then,

PORTENT OF FUTURE AIR TERRORS
In this engraving the balloon L'Entreprenant is shown above the battlefield of Fleurus, June 26, 1794. It carried the French captain, J. M. J.
Coutelle, who by signalling to his general contributed materially to the
French victory. His exploit, the first use of the air in warfare, was
repeated two years later at the siege of Mayence

FIRST TIME UP IN ENGLAND
Vincent Lunardi, secretary to the Neapolitan embassy in London,
was the first man to make an ascent in England. On September 15,
1784, in a small hydrogen balloon which, as this drawing shows, had
no valve but carried two oars for steering, he rose from the Artillery
Grounds, Moorfields, and landed safely 21 hours later near Ware
hydrogen-filled balloons have been frequently used in
warfare, but in the loth century the stream-lined type,
or " kite balloons," were substituted.
One of the curious delusions of some experimenters of
those days, was that a round balloon could be propelled
and directed with the aid of oars and sails. The
amount of propulsion obtainable by oars would, of course,
be so small as to be imperceptible, and, as a consequence,
sails and rudder would be useless. But a dirigible balloon
must be of elongated, not spherical, form.
The first balloon ascent in Great Britain was made on
August 27, 1784, at Edinburgh, by James Tytler, a Scot, in
a " Montgolfier." An account of this ascent appeared
in the " London Chronicle " of that date. Vincenzo
Lunardi's famous ascent took place in London on September 15, 1784. It must have needed uncommon courage
to ascend into the air in those days, and the first voyagers
were true explorers, facing unknown dangers. Soon they
braved the perils of crossing over the sea. On January 7,
1785, Blanchard, accompanied by Dr. John Jeffries,
ascended from Dover and crossed the Channel. They
landed in the forest of Guines, near Calais, and during
their voyage, they had been compelled to discharge all
their ballast, and eventually all loose articles.
Blanchard later opened a Balloon and Parachute Aerostatic Academy at Vauxhall, London, and made several
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flames. Both aeronauts were killed,
the first authentic aeronautical fatalities.
James Sadler, a confectioner by
trade, on February 9, 1784, launched a
demonstration " Montgolfier " at Oxford, and on October 4, 1784, made an
ascent. He was followed very closely
by Dr. Sheldon, who went up with
Blanchard from Chelsea. Sadler in a
hydrogen balloon attained a height of
13,000 feet, a record at that time.
Twenty-five years after, accompanied
by Mr. Clayfield, he attempted to cross
the Irish sea, but came down in the
water and the two adventurers were
rescued forty miles from the coast.
For the most part, ballooning became
a showman's business, with here and
there ascents for scientific purposes.
The balloon itself was scarcely at all
developed and for a hundred years no
more than small improvements in suspension methods, in fabric and in valves
were made. It was not until the last
century was near its close that the
ripping panel, by which landing in very
high wind is simplified, was introduced.
The practice and science of ballooning
was furthered by Charles Green, who
adopted coal gas as a lifting agent, and
coal gas became the medium chiefly
used. It was much cheaper, and
although about half as heavy as air
itself, is less volatile than hydrogen.
Green developed the guide, or trail
rope, which acts as an automatic
equilibrator, trailing along the ground.
As the balloon descends more rope is

BREAKING ALL RECORDS
Dr. James Glaisher calculated that in an
ascent from Wolverhampton with H. T.
Coxwell, September 5, 1862, they reached
37,000 feet. Here he depicts the scene at
29,00o feet, on his estimate. They managed to descend alive, an improbable event
if the calculations were accurate. There is
no doubt, however, that they broke all
existing height records. The pigeons in the
basket were released at various heights
above 16,000 feet, but only one died

ascents witnessed by throngs of people.
In one of them he took up Mlle. Simonet,
who thus won the distinction of being
the first woman to go up in a balloon
in England. On one occasion he
liberated a cat by parachute, and the
animal alighted safely, but scared.
Almost incredible daring was displayed by De Rozier and Romaine,
who worked out a theory for a combination of hot air and hydrogen in a balloon.
The hydrogen was to supply the
buoyancy, and hot air below it was to
maintain its volume, and thus enable the
balloon to maintain its lifting power
despite any loss of gas through expansion. It was a perfectly sound
theory, but unfortunately a spark from
the heating apparatus reached the
hydrogen, and the balloon burst into

FIRST PARACHUTE DESCENT IN ENGLAND
THEIR LABOUR IN VAIN
Depuy De Lome, the French naval architect, designed a dirigible towards the end of the siege of
Paris, 1870, in which escapes were to he effected from the doomed city, but it had not been fully
built by the time the city fell. De L6me, like other experimenters, tried to operate his airscrew
from a winch worked by eight men, as seen in this drawing. The power was, of course, quite
inadequate and, on trial, no independent motion was possible
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The first parachute descent in England was made by a Frenchman, Andre Jacques Garnerin,
on September 2I, 1802. The balloon ascended from Grosvenor Square, London. Garnerin
sat in the basket of the parachute attached to the balloon by a long rope. At a height of
8,000 feet he cut adrift, and made a safe landing in a field near St. Pancras Church.
This amusing but inaccurate contemporary print shows the scene in Grosvenor Square.
The smaller balloon is a pilot sent up to test the strength and direction of the wind
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the germ of the idea ; but it was
reserved for Henri Giffard, in 1852, to
succeed, although, needless to say, the
ship he built was very slow and somewhat unairworthy. It is further considered in the next chapter in this section.
While the Montgolfier brothers and
their successors were busy with balloons,
Sir George Cayley, the "Father of
British Aeronautics," from 1810 onwards, was laying the foundations of
modern aeronautical science. He was
the true pioneer of the aeroplane ; he
had complete faith in the coming "attainment of mechanical flight, and clearly
showed how it would be accomplished.
The verdict on his work lies in an Aeronautical Society publication of 19io

DAWN OF AIR TRAVEL
In 1852 Henri Giffard designed and built an airship in which he incorporated a propeller
worked by a small steam-engine, and a rudder made from a sail. He ascended from the
Hippodrome, Paris, on September 24, 1852, and demonstrated in a short flight that his
machine, in spite of its extremely fragile appearance, was capable of some slow independent motion. The model here shown is in the Science Museum, South Kensington
deposited on the ground, thus lightening
the balloon, which soon ceases to fall;
as the balloon begins to rise again it
lifts more and more rope off the ground,
and the increasing burden imposed on
it checks its ascent.
The first long international balloon
voyage was that of C. Green, Robert
Hollond, M.P., and Monck Mason, on
November 7, 1836, in the " Great
Balloon of Nassau," of over 70,000 cubic
feet capacity. They carried 1,000 lb.
of ballast, besides provisions, instruments and parachutes. They travelled
from Vauxhall Gardens, London, over
south-east England and France to the
duchy of Nassau, in 18 hours, landing
near Weilburg, a distance of 500 miles.
Ballooning as an aid to scientific
investigation was pursued by Henry
Tracey Coxwell, who made a number of
ascents with James Glaisher, the first
treasurer of the Aeronautical Society.
They carried instruments for atmospheric observations, and attempted
photography. The story of their investigations is told in that delightful and
beautifully illustrated work " Travels
in the Air," which includes the log of
their memorable record altitude ascent
on September 5, 1862, from Wolverhampton. During the ascent Glaisher
lost consciousness, but afterwards described how before his mind became
blank he saw Coxwell perched in the
rigging ring. Coxwell's hands were
powerless, but he succeeded in opening
the valve cord with his teeth. Glaisher
observed the height, 29,000 feet, on

the barometer, their rate of ascent at
the time being about f ,000 feet per
minute. He recovered consciousness
during the descent, and from calculation assumed they must have ascended
to 36,000 or 37,000 feet.
The problem of giving directional
control and power to balloons proved
for many years unsolvable. The first
airship designs were unsuccessful. The
designs of J. B. M. Meusnier, in 1784,
and Lennox, in 1835, however, contained

After analysing the mechanical properties
of air under chemical and physical action
Cayley proceeded to investigate the power
necessary for aerial locomotion, and his
knowledge of steam engines led him to
point out the fallacy of any hopes of success
in this direction in the absence of a given
power within a given weight.
He was the first man of science to apply
his mind successfully to the problem of
mechanical flight, and to attempt to explain
mathematically its fundamental principles.
His calculations generally are in accord
with those now established.
Cayley made a glider, and showed
that if urged forward against a light
breeze, it would lift a man, and he made
experiments in the resistance to the air
of various different-shaped bodies.
Britain's pre-eminently important
contributions to aeronautical science
were added to by the work of Thomas
Walker, a contemporary of Cayley, and
their researches undoubtedly helped to
inspire Stringfellow and Henson in
the years 1844-1848.

GREAT EXPECTATIONS UNFULFILLED
This photograph shows a model (now in the Science Museum, South Kensington) of
Lennox's " Eagle " airship, built in 1835, with which he hoped to maintain a regular
service between London and Paris. It was i6o feet long, 5o feet high and 4o feet wide, but
eight curiously shaped fins, worked in some complicated way by man-power, were the
only means of propulsion. There is no record of any ascent having been attempted
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GROWTH OF THE ZEPPELIN TERROR
By Hamilton Fyfe
The era of "frightfulness " in the air that began in January, 1915, as described in the first chapter
of this series, is here carried up to the autumn of the same year. This chapter includes a
detailed account of the destruction of L.Z.37 in Belgium by Sub-Lieut. Warneford, whose fine
exploit, by inspiring his comrades, heralded the fate of many later Zeppelins

FTER

the raid of May 31, when Capt.
Linnarz, in L.Z.38, opened the
A
Zeppelin campaign on London,
there followed a long interval before the
capital was attacked again. This respite
might have been used to organize a
better defence, but very little was done
in this direction.
The Germans, on the other hand,
were engaged continually in improving
their methods of " frightfulness "against
the English people in their
homes. They were puzzled,
often, by the dimming of
lights, which misled them as to
their positions. Thus an airship reported having seen " the
bright lights of Ipswich" from
Gravesend; they were the
lights of London that he saw.
Another dropped sixty bombs
on fields near a R.F.A. camp
in Essex, believing that he was
over London. Even the skilful Kapitanleutnant Mathy
bombed Plumstead Marshes
quite harmlessly, under the
impression that he was
damaging the Victoria Docks.
One officer reported that he
had bombed London when his
missiles had been falling on
open country in Kent. Another .thought he had been
attacking blast furnaces and
factories in the vicinity of
Ipswich and Woodbridge,
when, in fact, he had bombed
the North Sea. Often reports
of anti-aircraft gun fire
were made, when no guns
had been in action or even
in being.
Sometimes it was difficult
not to believe that deliberately
false reports had been made.
A Zeppelin set out with instructions to attack London.
Its commander would return
quickly to his shed, stating
that he had been fired on by
a number of ships when he
reached the English coast, and
by four guns on the coast. He
therefore dropped all his bombs

on these, heard " two loud explosions,"
saw a huge column of fire, and felt sure
they had taken effect. In fact, no guns
were fired that night nor was any
airship seen. It may be that the commander in this case lost his way.
Airships did that frequently. But their
navigation rapidly improved. The result
of this soon began to be noticeable.

The city was unprotected and, when he
had made his whereabouts certain by
dropping flares which lit up everything
immediately below him and struck
terror into the population, he dropped
a large number of high-explosive and
incendiary bombs.

A great many fires were started, 24
people lost their lives, nearly twice as
It was Kapitanleutnant Mathy, in the
many were injured. Revenge was taken
L.9, who attacked Hull on June 6, 1915.
on the L.Z.37, one of the military airships that set out to accompany Mathy. As it passed
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RAIDS OF JUNE—SEPTEMBER, 1915
Map illustrating the general lines of approach and retreat fol!owed by
the German Zeppelins in the raids on Britain of June 6, June 55,
August 17, September 7 and September 8, 1915
73

Hull had protested vigorously against being kept without defence. There was some
dangerous rioting after the
attack, and troops had to be
used to put it down. When,
on June 15, an airship went
up the Tyne, it found the
workers at Wallsend and
Jarrow not only undefended,
but, owing to defective arrangements for warning them
of danger, entirely unprepared.
The lights of the shipbuilding
works were full on, and terrible
havoc was caused. Eighteen
killed and 72 wounded, with
5o,000 worth of damage, made
the north country people
cry out far more loudly

HOW THE MIGHTY FELL
On August 9, 1915, four Zeppelins started to bombard London, Lto,
LIZ, LI2, and L13. The photograph, left, taken probably from Lio,
shows three of the airships on their way across the North Sea. Only
one, the LI°, got within 3o miles of London, and on September 3,
Lio was struck by lightning in the North Sea and destroyed. The
photograph, right, shows the wreckage

than Londoners had done. The nerves
of London were, however, soon to be
more severely tested. Satisfied with
their trial trips, the Germans now felt
that the time had come to make a
serious attack on the capital. They
had new Zeppelins built for the purpose,
and, on August 9, four of them, Lao,
II, 12 and 13, were detailed for a raid.
Only one ship, the L ro, got anywhere
near her objective. She came in via
Aldeburgh, skirted Framlingham, and
finally reacheZI Sheppey.
Here the
commander, Oberleutnant Wenke, in
the belief that he had reached London
dropped all his bombs — 22 high
explosive and 6o incendiary—none of
which, however, scored a hit upon any
vulnerable target.
Oberleutnant Freiherr von Buttlar
in Li I made for Harwich, where he
received the attention of a naval
6-pounder. According to his account
" the salvos were relatively close to the
airship and one shell burst close below
the forward car." To escape this fire
he increased height and made for
Lowestoft, which he bombed, killing
one and injuring seven persons.
The L12 and L13 remain. Mathy in
the latter took no part in the raid
owing to engine trouble, whilst
Peterson in the L12, was the prize

WARNEFORD'S BLAZING TRIUMPH
The honour of being the first airman to bring down a Zeppelin, fell to Flight-Sub-Lieutenant
R. A. J. Warneford. While attached to the R.F.C. in France he attacked a Zeppelin near
Brussels on June 7, 1915, and brought it down in flames. Ten days later he crashed to
death in a trial flight. Above is an impression of Warneford's feat, and, left, the airman
is shown wearing the Croix de Guerre awarded him by the French government

A RAID THAT FAILED
On the night of August 9, 1915, the Zeppelin LI2 attempted to bomb Dover. Hit by antiaircraft guns and losing gas, she attempted to get back to her base, but was overtaken by a
British airman, Flight-Commander J. R. Smyth Piggott, who broke her back with bombs
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ship of the night. He attacked
Dover, where he was furiously engaged
by the coastal defences. The fire was
so accurate that he at once made off,
but not before he had been hit and
considerably damaged. Losing gas
on his return flight he landed in the
sea near Ostend, where he and his
crew were rescued. The L12, however,
became a total loss.
This failure was followed by another
on August 12, but the authorities were
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not discouraged. On August 17, three
Zeppelins, Lio, II and 14, again started.
Yet of these only one got over London.
This was Wenke's LIo. 1-r came in via
Sizewell Gap, picked up the Great
Eastern railway line near Ipswich and
followed it to Chelmsford. Turning
west, it passed over Waltham Abbey
and Ongar, where it dropped a petrol
tank, and made its approach to London
from the north. Unhappily, the district
which received most of its attention
c*

range, and that the defences were
now so much improved as to make
future raids in a clear sky much more
dangerous. There was, nevertheless,
an outcry in the newspapers about the
ease with which he had been permitted
to carry out his operations. The result
of this was the appointment of Admiral
Sir Percy Scott to be responsible for
the gunnery defence of London. New
plans were also hastily concocted for
aeroplane action. But no notice was
taken of an Opportunity to end the
slaughter of civilians which was offered

RAIDERS INFURIATE THE NORTH
On June 6, 1915, three German airships under the command of Kapitanleutnant Mathy left
Belgium fora raid over the North of England. Mathy's Zeppelin, L9, reached Hull and
dropped 52 high-explosive and incendiary bombs, killing twenty-four people and injuring
forty. Many buildings were destroyed, and Holy Trinity Church, as can be seen from the
photograph, had a narrow escape. The North did not take air raids with the same placidity
as did London, and riots broke out in Hull, where many German shops were wrecked
was one with a crowded population.
Leyton suffered badly. Nine inhabitants
were killed and 48 wounded. A railway
station, a street-car depot and a large
number of dwellings were reduced to
ruins. On a bed in a poor dwelling lay
a corpse ready for burial. The breadwinner had died. His wife had gone
out on some necessary errand. His
daughter in the country had been sent
for. A bomb fell on the house, the
body was blown into space. The wife
returned to find only a ruin. The
daughter, when she arrived, had to be
told that there could be no funeral.
Of the other ships little need be said.
Li I came in via Herne Bay, passed over
Canterbury, Ashford, Faversham and
Whitstable and made off. Of the 18
high explosive and 44 incendiary bombs
which she dropped, nearly all fell
harmlessly in open country. The L14
approached Great Yarmouth, dropped
her bombs in the sea, and immediately
made off.
Even more disastrous were the September raids, though they did not take
the British defensive authorities by
surprise. By this time they had discovered the secret of the signal which
meant that airships were heading for
England. But they had not prepared
any effective means of dealing with

them when they got there. On the
nights of September 7 and 8, 1915, two
attacks were made which resulted in a
casualty list of 42 killed and 129
wounded. Now the centre of London
was to know the agonized moments in
which bombs could be heard whistling
or whining from above ; now the
collapse of houses was to fill their
occupants with terror ; now the sight
of bodies and parts of bodies hurtling
through the air was to strike horror into
women and children who had, many of
them, never seen death before.
Mathy was the commander who did
the most damage. He bombed steadily
from Euston to Liverpool Street, killing
22 people and injuring 87. A great
deal of damage was done to business
property, the loss being estimated at.
5oo,000. (This is not to be confused
with the much more disastrous' daylight
raid on Liverpool Street in 1917.) In
the heart of London a direct hit was
made on a motor-omnibus ; a second
was destroyed elsewhere. All the passengers were annihilated or badly hurt.
Two other mishaps of that kind
occurred in London during later raids,
when trams were struck and destroyed—
one in Streatham, one on the Thames
Embankment near Cleopatra's Needle.
Although the defence was still
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inadequate—it was not until after this
bitter experience that " any really
practical move was made to create and
arm a special force for the anti-aircraft
defence of the capital " (so wrote
Lieut.-Col. A. Rawlinson, an officer
concerned in creating it)—yet Mathy
complained that it was improving. He
reported that the gunfire had troubled
him a good deal, made him climb out of

LONDON'S DEFENDER
Admiral Sir Percy M. Scott, who had won
a great reputation as an expert in naval
gunnery, was appointed to take charge of
the aerial defences of London in September,
1915, and to him was due the organization
of the anti-aircraft defences which finally
checked the Zeppelin menace

THE CITY ' SUFFERS
In the early morning of September 8,
1915, four Zeppelins set out for a raid over
England. L13 reached London and
dropped 15 high-explosive and 55 incendiary bombs. Most of the damage was
done in the City of London. Above are
the ruins of Messrs. Glen's premises in
Addle Street, E.C., and (left), damaged
buildings in Bartholomew Close, E.G., with
a granite fountain split by the concussion

GERMAN AIRSHIP ACE
Senior Lieutenant Horst Freiherr Trench
von Buttlar Brandenfels, one of the most
successful commanders of the German naval
airship service, set out on the first raid of
English soil, January 19 20, 1915 He also
took part in later raids and became famous
for his navigational skill

by a proposal from German Army HeadqUarters that London should not be
bombed so long as the British did not
-raid open towns in Germany. This proposal was communicated by Army
Headquarters to the German Naval
Staff, but the latter did not agree to its
adoption. It might well have served,
however, as a basis of agreement to end
this barbarism, since it must have
been known to the British Intelligence
Department. As a result, the sufferings
of the English population were soon
terribly increased.
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PAULHAN'S HISTORIC FLIGHT : RAILWAY TRACK AS GUIDE
Paulhan started on his flight to Manchester from the Hendon aerodrome on April 27, 19ro.
Like Grahame-White, he was obliged to follow the main line railways northwards, there being
no other means of ascertaining direction, and he is here seen just after the start, flying above
a north-bound express train on the Midland Railway. The railways co-operated with the airmen
by painting sleepers white at junctions so that they might follow the right line

Epic Flights of Famous Flyers. 2

LONDON TO MANCHESTER FOR £10,000
By Hamilton Fyfe
The story of the race between the Englishman, Claude Grahame-White, and the Frenchman,
Louis Paulhan, makes thrilling reading. Paulhan got away first, but he was quickly followed
by Grahame-White, who made aviation history by flying at night, an unheard-of proceeding in
those days. In spite of his daring, he failed to win the prize

" 'm
I going to do it," said the tall,
dark young man in the armchair.
And he looked the kind of young
man who meant what he said.
" You can't ! "
" It's lunacy."
" Wait till it begins to be light."
Several voices spoke at once. The
young man shook his head, squeezed
his cigarette end into an ash-tray,
stood up.
" I must let my mother know," he
said. " Then I'm off." He walked
quickly out of the room.
It was a room in a doctor's house at
a place called Roade in Northamptonshire. The time was an hour or so after
midnight. At dusk Claude GrahameWhite had landed his aeroplane in a

field close to the railway, over which he in cars. The airman got a little sleep, if
had flown from London. He was com- nobody else did. And when he awoke
peting for the ro,000 prize offered by he had braced himself to a great decision
Lord Northcliffe to the aviator who —a decision that was to make history.
should make the first flight between
What Grahame-White had made up
London and Manchester. Now on this his mind to do was to start off again in
spring evening, April 27, 19ro, Grahame- the dark. It was a big risk, but in
White in his Farman biplane had ac- taking it he saw his only chance of
complished one stage of the journey. winning Lord Northcliffe's prize. If he
He descended at Roade because of the waited till daylight, Louis Paulhan—the
gathering darkness.
French competitor, who had slipped
No one had yet flown at night. The away from London with more than
doctor put his house at the flying half an hour's start, and who had got
man's disposal. It
VICTOR PREPARES FOR FLIGHT
was soon filled by
Paulhan is here seen on his Farman biplane just before taking off on
newspaper corre- his
historic flight. The crude arrangement of the controls and other
spondents and friends details seem strange indeed to modern eyes. Yet for its day, the
Farman,
with its renowned 5o h.p. Gnome rotary engine, was an
of Grahame-White,
excellent machine, and many notable flights were made with it, not
who had followed him only by Paulhan and Grahame-White but by other pioneer airmen

they believed,
secure. Unfortunately, they were
wrong in their
belief. As GrahameWhite drove out to
Lichfield, his chief
mechanic met him
with bad news. A
gust of wind had
tilted t h e plane
over and broken a
wing. There was
nothing to be done
but to pack up and
go back to London
for repairs. These
were hurried on ;
within a couple of
days he was ready
to make another
attempt to carry
off the prize.
But now Paulhan
had arrived at
Hendon aerodrome;
he spent the day
(April 27) getting
his machine in order. By five o'clock
it was ready ; he
decided to start at
once without even
LAST WORDS TO THE PILOT
a trial flight. He
Both Grahame-White and Paulhan flew on Farman biplanes, designed
left the ground at
by Mr. Henry Farman, who is here shown discussing the machine
with Grahame-White. The photograph shows the primitive controls
5.20 and, without
of the early planes, and gives an idea of the exposed position of the
at any time rising
airman, who had no protection but his goggles and leather suit
to more than i,000
feet, he reached Lichfield just as dusk
as far as Lichfield already—would
was falling. How slowly he flew, in
certainly carry off the much-coveted
comparison with the speeds of today,
ten-thousand-pound cheque.
may be judged by the fact that a special
Paulhan, also using a Farman biplane
with a 5o horse-power engine, was both
older and far more experienced than his
rival. He had generously allowed the
Englishman to have the field to himself
until he had made k ne attempt. GrahameWhite started his first effort on Saturday,
April 23. He left Wormwood Scrubs, a
large open space in a western suburb of
London, as soon as it was light, and
landed about two hours later at Lichfield. He had covered nearly twothirds of the distance from the capital
to Manchester. He came down because,
as the sun grew hot, little breezes blew ;
in those days, very few pilots cared to be
in the air if there was any wind at all.
That evening the conditions were even
less favourable. He decided, reluctantly
but probably wisely, to postpone continuing his journey till Sunday.
At five o'clock on Sunday afternoon
the weather was almost perfect. So
Grahame -White drove out to the field
where he had left his plane the day
before, after telling his mechanics to
peg it down firmly. They made it, as
8o

train carrying his wife, his mechanics,
and newspaper men, were able to keep
close behind him.
Grahame-White did not hear of
Paulhan's start for more than half an
hour after the Frenchman had left
Hendon. He had already locked up for
the night, but he resolved to follow his
rival. Starting at 6.30 p.m., he heard,
when he arrived at Roade, that Paulhan
was at Lichfield. The Frenchman was
nearly two-thirds of the way to their
goal, then, while he was only about
one-third. How could he make up for
lost time ? How get ahead of his competitor, who was certain to leave as
soon as it was light ? There was only
one way. He must start in the dark.
Since then a quarter of a century has
gone by. It is hard to re-create in
imagination those early days of the
aeroplane. To have made the first night
flight with a 5o horse-power motor seems
to pilots of today incredibly, even
insanely, daring.
Grahame - White's
friends and the newspaper men who
heard him declare that he meant to do
this, knew it was dangerous, but they
also knew it was useless trying to dissuade him. They did their best not
to show their uneasiness. He must be
sent off in good spirit, to feel confidence
in his powers and his luck.
It was two o'clock in the morning,
the hour at which human vitality runs
down to its lowest pitch. Yet the little

WINNER AND WIFE
Paulhan's flight had been followed with
mingled pride and anxiety by his wife.
When he arrived at Manchester she was
already on the field waiting to greet him,
and she is here seen standing with
her husband beside his aeroplane

HERO AND HERO-WORSHAPPERS
Grahame White made his first attempt to win Lord Northcliffe's prize on April 23, 19ro, but his machine was damaged after landing at Lichfield, and
he was obliged on the 24th to abandon all hope of reaching Manchester. Three days later, hearing that his rival, Paulhan, was setting off, he made a
second start. Although he tailed to beat the Frenchman, Grahame-White became the idol of the British public for his courageous ascent at night, in
an effort to overtake Paulhan, a feat never before attemrted. Below, his flimsy machine is seen leaf ing Rugby on his first attempt; above, he is
seen landing at Ranelagh, after an exhibition flight, being by this time the most popular young aviator of his day

WATCHMEN OF THE NIGHT
There were few aerodromes in the days of the London to Manchester flight, and both
Paulhan and Grahame-White landed at Lichfield in a meadow. The planes were left in
the open air and here Paulhan's mechanics are seen sleeping beside his machine to guard it
and be ready for the resumption of the flight at dawn
crowd in the landing-field raised a cheer ening as he started. He disappeared in
when they saw the plane pushed forthe early morning mist.
ward and the airman preparing to climb
All the way there were a few people
up into his place. Nature did not look
on the look-out and at Manchester,
helpful. Dark clouds were passing over
when he landed at 5.3o a.m., a little
a watery moon. A wandering nightwind seemed inclined to freshen. Every
now and then a few drops of rain fell.
The pilot looked up. " That's nothing,"
he said. Then he carefully scanned the
lights along the railway line. He meant
to take them as his guide. Green and
red and white, they burned steadily
through the darkness. He could follow
their gleam as soon as he cleared the
trees which bordered the field.
He
kissed his mother and sister hurriedly.
" God keep you, my boy," the mother
murmured. After a short run he was in
the air, over the trees, then down a
little, above the railway, flying steadily
northwards towards his goal.
Meanwhile Paulhan had slept at
Lichfield ; he was awakened at 2.3o
a.m. He did not expect Grahame-White
would take off before it was light. He
thought he would be safe if he did the
GALLANT LOSER
same. When he drove to the field where
Grahame-White, on his arrival at Manchester,
was one of the first to congratuhis machine lay, the first signs of daylate the man who had beaten him. He is
break were showing. Dawn was brighthere seen leading the cheers for the victor
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crowd had gathered. He had flown
without a stop, and though he was
half-frozen when he landed, he smiled
very happily at the cheering spectators.
" Now what of GrahameWhite ? " they asked one another. It
was what we, who followed him in
racing cars, were asking even more
anxiously. At last we heard he had
come down in a field near Tamworth to
make some small repair.
The repair took longer than he expected, and before he was able to start
again, news came that Paulhan had
won the prize. Grahame-White did not
let his disappointment spoil his sportsmanship. He called on the handful of
early risers around him to give his rival
three cheers. He knew, and admitted
frankly, that the better man had won:
When he told how the rising wind had
played with him, three times turned his
plane completely round, someone remarked that Paulhan had not appeared
to be troubled by gusts ; he had flown
high and got above them. " No doubt,"
retorted Grahame-White grimly, " but
you must remember that Paulhan was
an experienced aviator before I began to
think about flying. Compared with
him, I am only a novice."
But it is the exploit of the novice
that makes the early morning of
April 28, 191o, a memorable date in
the history of flying.

' The Daily

Mirror'

HIS FEARLESS FLYING SHOWED THE WAY
When any sustained flight of more than a few minutes was reckoned an achievement, and
men who flew were heroes indeed, Claude Grahame-White was in the front rank of British
airmen. He learned to fly in t00% founded an aviation school in the same year and, competing
in flying contests, became famous both in Europe and America. Here he is at the controls of
a 5o h.p. Gnome-engined Farman, which he handled with consummate skill
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' The Timex '

AERIAL CAMERA SEES BOTH ENGLAND AND FRANCE
Such a view as this no eye can ever see. It was taken by the infra-red method from an aeroplane flying
at a height of 20,000 feet over north Kent. We see the Weald of Kent with high clouds scudding across
it. The main line of the Southern Railway from London to Folkestone can be traced, and both Folkestone
and Dover are visible. Beyond the coast line stretches the English Channel, here 25 miles wide, but looking
like a broad river, and beyond that the French coast and many miles of French territory. Only clouds at last
stop the penetrating vision of this wonder camera, which depends upon the aeroplane for all its effectiveness
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MAGIC OF INFRA-RED PHOTOGRAPHY
This photograph was taken by the Air Survey Company, employing Ilford infra-red plates and filters. As
explained in Dr. Rawling's chapter (beginning in page 99) human vision and the range of the ordinary photographic lens are limited by mist and fog. The eye sees only the colours of the spectrum from violet to
red. Those emanations which limit vision are chiefly blue, Ind by the eye the rays from these alone are seen
to the exclusion of all others. In the infra-red process a special light filter is fitted to the lens, through which
blue rays cannot pass, and only the red rays which are not affected by the blue emanations can reach the plate
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World's Wonder Planes. 2

FLYING GIANTS OF TODAY
By Major C. C. Turner,

A.F.R.Ae.S.,

'Daily Telegraph' Air Correspondent, Author of 'The Old Flying Days'
The astonishing progress made in aeroplane design during the last twenty-five years is well
illustrated by the Junkers "G.38," the "Atalanta," the " Sarafand," and other great machines
that form the subject of this chapter. These
monsters, flying swiftly to far destinations
across land or sea, are in striking contrast to the crude craft of wood, wire and frail linen of
early years

s late as r 925 the belief still survived
in the minds of some well-known
aeronautical scientists, that the
limiting size of aeroplanes was that at
which the all-in weight would be about
ten tons. They explained that increased
span of wing demanded greater stoutness of structure, and that accordingly,
the proportion of useful load which
could be carried would steadily decline
as size increased.
Even the biplane, with its reinforcement of strength by struts between the
wings, and its smaller span for a given
total load, did not solve the difficulty,
according to this school of thought.
Today, most aeroplane designers who
have worked on big aeroplanes, believe
that size development may be almost
unlimited, except for operational reasons
or the cost of suitable aerodrome surface
of sufficient extent. As to flying boats,
a 56-tonner has already been built,
and there appears to be no reason why
we should not ere long have roo-tonners.
During the Great War, German designers were keenly interested in the
evolution of big aeroplanes, and they
produced several types, not all of them
successful. They were developing a big
monoplane class at a period when British
designers very definitely preferred the
biplane, which, indeed, for some classes
is still the best. And the Germans were
developing a new system of construction, that in which the strength of a
wing depends upon its surface, and
neither upon exterior bracing, nor
entirely upon internal bracing on the
cantilever principle.
In the year 1915, the famous firm of
Junkers adopted all-metal wing construction, favoured also by some other
firms. . That it has certain advantages

A

GERMAN GIANT OF MASSIVE GRACE
With the light shining on its metal body, the G.38 Junkers air liner
swings round in a banked turn before leaving an airport to speed across
the English Channel. The G.38 is one of the biggest machines used by
the German airlines, and is remarkable for its spacious and luxurious
passenger accommodation
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MODERN AIR MONSTER
The size of the Junkers " G.38 " air liner
is effectively shown in this photograph, in
which a Junkers " Junior ' light 'plane
stands dwarfed beneath the wing spread
of its big sister. The " G.38 has many
novel features, including accommodation
for passengers inside the wing and gangways leading to the engines, so that
mechanics may tend the motors while in
flight. With 34 passengers and a crew of
seven, its cruising speed is about r 17 m.p.h.
Wide World

is admitted, but it must not be inferred
that it is the best method for all purposes.
The Junkers " 38 " is in the direct
line of succession to a wartime German
monoplane class, a very striking contrast to contemporary British wood and
fabric biplanes, of which Handley Page
bombers and air liners, and the Vickers

night bomber, the " Virginia," are the
best-known examples.
Belonging to the same general class
are the " Victoria " bomber transport,
the " Hyderabad," and the " Hinaidi."
The former, with other craft, has been
employed extensively in the East and
took a notable part in frontier troubles

Three others on each side, sit in glazed
compartments in the leading edge.
The main passengers' room is above
the body, and there are two cabins
on a lower deck. In the middle
are kitchen and lavatory. Altogether there is accommodation for
34 passengers. Forward in the body
there are passages, left and right,
through which a mechanic can walk
to any of the four engines.
To overcome the monoplane's long,
shallow glide and fast-landing
propensities, the wing has a
trailing-edge flap extending throughout its length, giving a " slot "
effect. When the pilot operates this
flap, lowering it, the machine has
a lower minimum speed, and can be
LEVIATHAN AT REST
The vast proportions of the " Sarafand"
are graphically shown by the big RollsRoyce car sheltering under its wing.
The plane is driven by six Roll-Royce
" Buzzard " engines housed in three
streamlined nacelles. Each pair drive a
pusher and a tractor air screw

LEVIATHAN ALOFT
This huge flying boat, the Short " Sarafand," represents the latest development
in British marine aircraft. It weighs
31 tons, and with a full load flies at
15o m.p.h. Of all-metal construction, it
is strong enough to weather severe storms

by the timely evacuation of threatened
Europeans, described in a later chapter.
During the vogue of this class there
have been many German all-metal
monoplanes, and among them the
Junkers " 38 " is a striking example,
both for size and design, although it is
not yet widely used on the air lines.
It is fitted either with four Junkers
water-cooled, petrol engines of 650-800
h.p., or with four Junkers " Juno "
heavy-oil engines. It is by no means
the only tour-engined monoplane type,
but it is a suitable example of Junkers
construction of corrugated light metal
for wings and body, the corrugation
giving strength possibly at the cost of
some additional air-resistance.
The " 38 " has a span of 144 feet, and
weighs all-on about 23 tons, of which
about four tons may be pay load. Its
cruising speed is 117 miles per hour.
Step into the long passenger cabin
with its line of windows on both sides.
Walk forward between the comfortable
high-backed seats, and through a doorway to the commodious closed-in,
glazed compartment for pilot, navigator, wireless operator and engineer.
Pilot and second officer sit side by side
just above the leading edge of the wing.
Behind them is a central control room,
and just below them, but forward, there
is accommodation for two passengers.
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INSIDE THE GIANT BOAT
These interior photographs are even more effective than an exterior
view in showing the size, spaciousness and elaborate equipment of the
Short " Saraf and " flying boat. Above, the cabin containing electric
light switchboard, engine instruments and telephone connected to
various compartments. Below, the " workshop " with bench and vice
where even extensive engine repairs can be carried out

30 TONS AT THE FINGERTIP
From this cockpit the 3r-ton giant of the air is controlled. The large
wheel operates the ailerons for giving lateral control and the column
upon which it is mounted, works the elevators. The rudder bar, tailtrim wheel (on the left), six throttle levers, compasses, and other
instruments, are also seen. An auxiliary or " servo " rudder is
provided to assist the pilot in moving the huge main rudder
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brought down at a steeper angle. That
immensely valuable adjunct to the
modern aeroplane, wheel brakes, reduces
the landing run, makes the machine
controllable on the ground, and saves
much man-handling.
The body is made on the monocoque
principle, a well-knit structure, immensely strong, and without the complicated and space-filling internal bracing
of most aeroplane bodies. The system, by
the way, is important in war machines,
since it does not depend upon long
girders, called longerons, injury to which
by bullets impairs the whole structure.
Compare this type with a British
equivalent, the Armstrong-Whitworth
" Atalanta," fitted with four " Double
Mongoose " engines of 340 h.p., an
aggregate of 1,36o h.p., as against the
3,000 h.p. of the big Junkers.
The "Atalanta" is a high-wing monoplane. It has a span of 90 ft., an all-in

SMOOTH SYMMETRY

RANGER OF EMPIRE ROUTES
This four-engined monoplane, seen in the upper photograph also, is the ArmstrongWhitworth " Atalanta " liner. Machines of this class are used by Imperial Airways on the
Karachi and Singapore, and Kisumu (Kenya) and Cape Town routes. The " Atalanta"
is specially designed for work in tropical countries and provides exceptional comfort for
passengers in hot climates, while possessing a remarkable performance. Its four
" Double Mongoose " engines develop 1,36o h.p., and its loaded weight is nine tons
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weight of nine tons, and accommodation
for 17 passengers and their luggage.
In designing the " Atalanta " it was
necessary to provide for Empire routes,
and for landing at and taking off from
aerodromes in some cases mole than
6,000 ft. above sea level, in air so
rarefied that a greater speed is necessary
for horizontal flight, a longer run for
the take-off, and a higher landing speed.
In other words, unless these conditions
are tolerated, and risks incurred, the
machine must have light-loading in
relation to its power and wing-area.
Instead of its maximum of 17 passengers
the " Atalanta " usually operates with
eleven only.
The " Atalanta " is a proved success,
and has been doing the important work
of African and Indian air lines with
remarkable regularity for some years, in
conditions more difficult than those of
European lines.
Its wings are built up on the cantilever principle, almost entirely of metal,
but with some of the surfaces of stress.
taking plywood.
The passengers' cabin is very spacious,
the seating in rows of two side by side on
one side of the gangway, and singly on
the other. Passing forward through this
cabin, you enter the steward's pantry,
then to the wireless operator's room, and
forward of that, on a higher level in the
extreme bows, to the Captain and First
Officer surrounded by their instruments
and levers. Mails and light luggage are
In the
in forward compartments.
" Atalanta," designed as it is for
tropical countries, there is an elaborate
ventilation system.
Of a very different class from any of
the foregoing is the British military

flying boat, the Short "Sarafand,"
truly a giant of the air, a six-engined
3I-tormer, of a total of 5,580 h.p. Experience gained in the construction and
flying of the "Sarafand " provides a
basis for the belief of the designers that
flying boats could now be built up to a
gross weight of more than four times
that of the " Sarafand." They would be
able to vie, in the comfort of their
appointments, with surface vessels, and
be capable of operating in safety over
long ocean routes.
The " Sarafand " is equipped with
six 93o h.p. Rolls-Royce " Buzzard "
water-cooled engines, mounted tandem
in three nacelles between the wings.
The maximum speed, with full disposable load of more than eleven tons, is
15o m.p.h. Still-air range, carrying full
military load, is 1,450 miles, which provides an ample margin for non-stop
journeys between England and Gibraltar,
the nearest British territory on the
route to Africa and the East.
The " Sarafand " has been moored out
for long periods in gales. Its size enables
it to take off and alight on water that is
too rough for smaller craft. The metal
structure has withstood the effects of saltwater corrosion and extreme heat.
From tip to tip the wing-span is
120 ft., the length is about 90 ft.
The tail unit is larger than the main
lifting surfaces of many aeroplanes, for
it has a span of 41 feet. Each of the
wing-tip floats, which stabilize the craft
on the water, is more than 20 ft. long.
The exceptional hull capacity provides ample accommodation for equipment and for the crew of ten. In the
bow compartment is mounted a machinegun, or, alternatively, a 11--,-pounder

Clean lines and the absence of excrescences
not only make for efficiency but give
beauty to the Armstrong-Whitworth
" Atalanta," as can be seen from this
head-on photograph. On the right, is the
captain's cockpit, showing the array of
instruments and dual controls
quick-firer. Mooring gear is carried in
this compartment, and owing to the
size of the anchor a winch has to be
carried.
Immediately aft of the bow compartment is the pilots' cockpit, which is
totally enclosed, and fitted with a
sliding roof and windows. The second
pilot's place is not essential, because an
automatic pilot is installed, this relieving
the pilot of the labour of controlling the
aircraft and keeping a straight course.
Under the pilots' compartment is a
passage to the wardroom, in which are
the navigator's chart and table, and the
engineer's instrument boards.
A spacious compartment between the
main wing spars is normally used as the
officers' quarters, and is fitted with
four folding bunks and a table. Adjacent,
on the starboard side, are a drying cupboard, and a hatch giving access to the
centre sections of the main planes ; to
port is the cooking and domestic
equipment. Immediately aft are the
crew's quarters, and between these and
the midship gun locations is a compartment for two folding bunks, stowage
room for stretchers, provision for spare
airscrews, tool kit, storage space for
suitcases, and a work bench with vice.
In the roof of this compartment is a
hatch with a bolted-down cover through
which a spare engine can be lowered.
Aft of the midship gun positions is a
lavatory, and additional storage space.
A passage gives access to the machine91

gun emplacement at the extreme end
of the hull, and the gunner is protected
by a folding screen. The nine " stations "
on the boat are linked by telephone.
The interior of the " Sarafand " is like
that of a ship, and it seems incredible
that such a monster can actually fly. It
does, indeed, appear certain that marine
aircraft will, ere long, take much of the
first-class ocean passenger traffic and
all the mails, and will supersede for
many naval and military duties the
destroyer and even the light cruiser.

War in the Air. 3

GALLIPOLI INTERLUDE
By Capt. J. B. Sterndale Bennett, M.C.
In that poignant drama of the War that is crystallized in the word " Gallipoli," British airmen
played a notable part. With poor equipment they gave by their achievements, some hint of the
power that was to come from the sky in the future. Thrilling history they made in that
interlude between February and November, 1915, and here their story is vividly told

HE seaplanes of the R.N.A.S.
were early on the scene during
the Gallipoli adventure of 1915,
being conveyed towards their goal
in the first regular aircraft carrier
ever employed at sea. It may be remembered that three cross-Channel
steamers were used for the purpose in
the Christmas, 1914, raid on Cuxhaven,
but these were in the nature of an expedient, whereas the Ark Royal, when it
took its place with the Dardanelles fleet,
was a properly equipped vessel designed
to carry ten seaplanes. Requisitioned
from the stocks of a Clyde shipyard,
where it was being built as a tramp
steamer, the Ark Royal was altered in
design to allow of a flying-off deck
of some 13o ft. The hangar was in the
hold ; cranes were erected to hoist the
machines on to the deck ready for flight ;
and elaborate workshops were installed.
The Ark Royal arrived at the island of
Tenedos on February 17, 1915.
But though the pilots lacked nothing
in skill or courage, they were still badly
served in the matter of machines. They
arrived at their base with only seven
serviceable seaplanes, and of these, one
alone was of use in rough weather. With
characteristic energy, however, they
entered at once on their duties, the first
flight being made on the very day they
arrived and two days before the opening
bombardment of the naval guns. FlightLieut. G. R. Bromet and Flight-Commander H. A. Williamson, in a twoseater, flew about four miles up the
Dardanelles Straits, spotting Turkish
batteries and trench defences and leaving a souvenir of their visit, in the shape
of a 20-lb. bomb, dropped on the forts
of Kum Kale.
But during the bombardment, by
which it was at first hoped to open the
passage of the Straits, the chief duties of
the air service lay in " spotting " for
the guns of the fleet. The nature of the
country, with its scrub-covered cliffs
and deep ravines, made this work
especially valuable, although, alas, for
the prospects of success, the observers
often brought back reports of batteries
left intact which it was hoped had been
demolished. Yet much skilful and
useful reconnaissance was carried out,

T

WINGS OVER GALLIPOLI
Both these photographs of strategic points on the Gallipoli peninsula were taken by allied planes, the one above from a Maurice Farman, whose tail
unit, with twin rudders, can be seen. Below is a view of " V " beach, showing the River Clyde, the transport vessel deliberately beached on
the occasion of the British landing, April 25, 1918. The work done by pilots and observers in taking aerial photographs was of very great value
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and besides gun emplacements a keen ments to its credit. Settling down
eye was kept on the Turkish encamp- at Tenedos, where a vineyard had
ments and, with an eye to future naval
been cleared to serve as an aerodrome,
action, on their minefields.
it immediately began operations,
In this last respect the British ob- although badly hampered for lack of
servers were outwitted by the Turks on suitable machines. Samson had to take
the night before the first great naval what he was offered, and records in
attack on the Straits on March 18. The his book of memoirs " Fights and
reconnoitring seaplanes, well trained in
Flights " : " I now had altogether
spotting minefields, had reported " all twenty-two aeroplanes ; but of these
clear " on the previous day, but during only five were of practical use."
the night the Turkish minelayers
One of the most interesting flights
managed to sow fresh fields, which
made at this time, was in connexion
proved the undoing of the British attack.
with the attempt, on April 17, of the
Although this had to be accounted a
submarine E.15 to force the Narrows.
failure, the seaplanes, which were conHer ill-fated captain, Lieut.-Commander
stantly leaving their parent ship, the
Brodie, was taken up by Samson some
Ark Royal, during the day, registered
days before, to reconnoitre his course
many direct hits on the Turkish forts.
from the air. On the day of the attempt
There followed the decision to make a
Samson took up all his available
military landing, and during the intermachines to create a diversion, bombing
vening period the airmen did some of
Maidos,
Khalid Bahr and other places,
their most useful work. They were reinforced by No. 3 Squadron under Wing- and when they found Brodie grounded
Commander Samson, some of whose at Kephez, attempted to keep the Turks
exploits at Antwerp and Dunkirk are away from the submarine with more
narrated in the previous chapter in this bombs. Next day two more flights were
section. This squadron was one of the
FIRST AIRCRAFT CARRIER
most experienced The Ark Royal was the first vessel specially designed and properly
and already had equipped, as an aircraft carrier. Originally intended for a tramp
many fine achieve- steamer, she was subsequently built with a hangar in her hold, workshops and cranes, and rendered valuable service in early Dardanelles days

made to spot for H.M.S. Triumph and
Majestic, both of which ships attempted
to destroy the hapless submarine by
shell fire, before it could be salvaged by
the Turks. The coup de grcice, however,
was given by Lieut.-Commander Robinson, who torpedoed her from a picket
boat, under intense fire.
Raids and reconnaissances continued
as the weather permitted. Any attempt
on the part of the enemy to counterattack, was met by immediate retaliatory
On one occasion when a
measures.
German airman bombed British G.H.Q.
about ten in the evening, Lieut. Marix,
hero of the first raid on Diisseldorf,
immediately took off before the German
had started for home. Arrived at
the Turkish aerodrome, he found it
brilliantly illuminated for the reception
of the raider. The Turks must have been
considerably surprised when, instead of
descending, the pilot let loose three
oo-lb. bombs in their midst on a
Commander Samson
perfect target.
adds : " I don't think the German,
when he arrived, was altogether popular;
anyhow, it caused night flights on their
part to cease."
At first the Turks had very meagre
forces opposed to the British, possessing
only a few German machines piloted by
German officers with Turkish observers,
and no aerial fighting took place. They
were certainly not seeking battle, and
such bombing raids and spotting for

artillery as were carried out, were
effected without molestation from the
air. Another highly vulnerable instrument of observation was introduced
about this time and remained miraculously immune from attack. This was
a kite balloon, flown from a promoted
sewage steamer, christened the Manica.
When this humble vessel took up its
position with the Dardanelles fleet, its
balloon became at once of the greatest
value : " When the Manica put up her
balloon," wrote the section commander,
Squadron-Commander Mackworth, " the
first sight which greetede'the observers
was a sleeping camp neatly arranged in
a dip of ground. If there were sentries,
they doubtless regarded the distant
balloon as a harmless form of amusement for the jaded British and saw no
connexion between it and the long guns
of the Bacchante which were nuzzling
round towards them." The awakening,
however, was rude enough when the top
of a hillock, a hundred yards from the
camp, was blown into the air. The
writer adds, " No reveille ever blown
commanded so instant a response." The
terrified Turks fled in all directions, and
the camp was completely destroyed.
Manica's balloon remained a great asset

to the naval gunners throughout the
landing, and it is said that any attempt
to attack it met with immediate response
from the fleet, so dearly did they regard
their new treasure.
The landing took place on April 25,
and all that day seaplanes were circling
over the. storming forces, endeavouring
to direct the ships' gunfire, watching with
anxiety in their hearts, the desperate
and bloody struggles proceeding on the
beaches. They were really of little use,
for the Navy's targets were either all
too visible on the beaches themselves,
or the gunners hesitated to shorten their
range for fear of hitting their own. men.
But throughout these early days the
airmen kept up a ceaseless vigil of the
skies, reporting the movements of the
Turks, locating the Asiatic guns which
were firing at the Helles beaches, photographing much of the terrain, keeping
an eye on the swiftly growing system of
Turkish entrenchments, and dropping
their bombs with great effect.
An action with combined results took
place on May 17, when Captains Marix
and Samson, as observer, bombed
the port of Ak Bashi Liman, where they
had noticed unusual activity. Their
bombs created panic and destruction,

SAMSON—MODERN AIR HERO
In the front rank of wartime airmen, Wing-Commander Samson, here seen before taking
off on a flight over the Turkish lines in the Dardanelles, commanded the Third Air Squadron
in Gallipoli. He carries an automatic, being renowned for his swoops to fire on objectives
which his bombs had missed.

BALLOON ON BOARD
A kite balloon, flown from a specially
converted sewage steamer, the Manica,
proved of value for spotting purposes
during the Dardanelles campaign, having
a quite astonishing invulnerability. Here
is seen a portion of the balloon, semiinflated, on the Manica's deck

Imperial War Museum

but, more important still, their observation had pointed to a mass attack on
Anzac, which did indeed open on the
night of May 18-19. The defenders,
thus forewarned, were able to repulse
the Turks with heavy loss.
The whole abortive struggle from
landing to evacuation was marked by
a gradually increasing aerial activity,
and every phase of it by deeds of
extraordinary gallantry and enterprise.
The arrival of German submarines put
yet one more duty on the airmen, and
there is a suggestion of true buccaneering in the methods adopted to deal with
it. Samson, for example, having failed
to hit his prey with his bomb, had a few
pot shots at the crew of a German
submarine with his rifle for the rifle
was still a common weapon of the
observer and was effective enough on
occasion. Flight - Commander C. H.
Collett, who was later killed in a crash
at Imbros, with his companion, Major
R. E. T. Hogg, on June 22 fought a
German aeroplane with a rifle for twenty
minutes and, hitting the engine, brought
it down to the ground.
The submarine menace brought a new
airplane carrier on the scene. This was
the Ben-my-Chree, an Isle of Man

steamer capable of 22 knots, and more
I cannot get them ; if I clear out they will
think either I have no bombs or have given
elaborately fitted than the Ark Royal.
up." I therefore went off about three miles.
During the ensuing months this craft
. Sure enough after twenty minutes or so
was constantly employed and aerial
they got tired of the ditch and set off once
more. I dived down with the engine full
activity steadily continued. One of the
next tasks of the airmen was the tactical out and let go my last bomb, praying for
results ; but unfortunately it hit the road
reconnaissance of the Sulva Bay district close in front of the car.
before the landing of August 6-7. It
After the War, Samson learned that
was clear to the observers that the one orthe occupants had been the great
Turks were not massed in any force, and Turkish general and ruler, Kemal Pasha.
that the attacking troops would meet
He adds significantly : " I leave it to
with little opposition. But when the • the imagination ; if I had killed Kemal
landing had been effected, all that they the history of the Near East would
could see was a fatal inactivity, and have been entirely different."
then the massing of Turkish reinforceBulgaria came into the War in
ments which spelt ruin to the enterprise.
October, 1915, and immediately a new
Turkish transport in its harbours and
task presented itself to the air service.
on its journeys was in constant danger
This was to attack the communications
from the air, both from the pilots'
between that country and Turkey. The
bombs and from his signals to the guns
chief objective was the railway bridge
of the fleet, and endless adventures of
over the Maritza river, and many and
the kind were undertaken. One German
gallant were the attempts made to sever
writer has left it on record that :
this vital artery. None of them was
" Terrible was the effect of these missiles
completely successful, although they
on the transport columns and discaused a good deal of disorganization
embarkation places." But all was prey
and damage to the embankments and
that came to the airman's view, and a
permanent way. Two bombs put the
motor-car bombed by Samson contained
bridge out of action for four days, but
a freight which would have been a
the anti - aircraft precautions made
momentous bag. In his own words :
accurate bombing exceedingly difficult.
I was up one day in my Nieuport,
The junction at Ferejik was another
carrying three 20 lb. bombs, looking for
transport columns, when I saw a motor-car
objective which was consistently bombed
going along a road near Selviti. As we
with good results, and one such raid was
rarely saw motor-cars I naturally expected
this was some important General, so I came distinguished by one of the coolest deeds
down fairly low and let go two bombs. They of heroism in the whole war. Flightboth missed, but not by much. The motor- Sub-Lieutenant Smylie, one of the
car stopped, and the three occupants got
bombers, had his machine badly damout and lay in the ditch. I thought : " If
aged by rifle fire and was forced to
I stay here they will remain in the ditch and
descend in enemy territory. SquadronCommander Davies saw Smylie land,
landed himself and picked Smylie up.
Their Wing-Commander wrote :
There are two things that stand out ;
first, Davies's extreme gallantry with
wonderful pilotage in being able to alight
on a dirty little patch of very rough ground
with a very fast landing aeroplane . . he
ran a deadly risk of crashing , in addition
he was fired at the whole time. Smylie was
just as gallant. Immediately he had landed
he set fire to his aeroplane and detonated a
bomb which was still on it by firing at the
fuse with his pistol. He feared that if he
didn't explode the bomb it might go off in
the fire and damage Davies's aeroplane.
Davies for his fine feat was awarded
the Victoria Cross, Smylie the D.S.C.
The pilots of the air service played
their part magnificently in the final
phase of the Gallipoli tragedy. They
had obtained such mastery over the
enemy forces that they were able to
deny them all observation of the preparations for evacuation. This goes far
to explain the amazing success of that
operation. Their last duties were the
DARDANELLES V.C.
flights over an empty battlefield, to
In his report Squadron-Commander R.
Bell Davies, V.C., whose gallant exploit
observe the smouldering dumps which
is described in the text (right), dismissed
were all that were left of the Allied
the episode in these words : "Returning saw
occupation of the peninsula.
H5 burning in marshes. Picked up pilot "
95

Things of Tomorrow. 2

THE DOOM OF CITIES
By Boyd Cable
Author of 'Air Men o' War,' 'Between the Lines,' etc.
Here, in his second glance into the future, this celebrated writer discusses the moral effects of
air raids in modern warfare. He points out that the Great War finished for ever the idea that
non-combatants should be spared, and he foresees that in the future aerial warfare will be vastly
more destructive and more ruthless than ever

F there is one certainty that stands
out above all others in the
I
prospects and plans of air war as
it shapes today, and for as far
ahead as we can visualize, it is that
air war means literally " the doom of
cities "—the shattering, wrecking and
burning of great urban city areas, if
not of whole centres of population, the
death and mutilation of hundreds of
thousands of non-combatant men,
women and children.
Until quite recently—until, in fact,
the Government, by issuing instructions
for anti-air raid precautions, officially
recognized the possibility of our cities
being bombed from the air by enemy
aircraft—articles, speeches and statements appeared in the press, written
by individuals who from their position
and standing might be taken as
authorities on the subject, in which it
was declared again and again that the
prophecies concerning the destruction
that might be wrought by hostile
planes were greatly exaggerated.
Thus, for instance, Colonel Turner,
former Superintendent of Design at
Woolwich Arsenal, said not long since
that " It is not true that London can
be annihilated by gas-bomb attacks " ;
Lord Castlerosse declared that " bombs
on London will never win a war " ; and
Mr. Handley Page, the famous designer
and manufacturer of bombers, stated
that " talk about London being wiped
out by air bombers is just so much
nonsense." Many others have made
similar statements, all inspired by the
belief that bombs would not be wasted
on non-military objectives and civilians
while there were legitimate military
targets to be attacked.
Such expressions of opinion are bound
to inspire respect, yet, in the view of the
present writer, they are based on the
most glaring fallacies, and they are
flatly contradicted both by the known
facts of the last war and by the preparations which we know have been made in
anticipation of the next great struggle.
Even if by some miracle, all the
nations could be brought to agree in the
calm atmosphere of peace time that
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they would not bomb " non-military
principle of sparing non-combatants
objectives " during war, and if by a
still held good, by 1918 this principle
greater miracle they were, when plunged
had been completely abandoned in
into war, to keep their word, this would
practice, and the civilians were as
not, as so many people seem to suppose,
ruthlessly attacked one way or the other
save the cities from destruction. Ger- as were the combatants. We might—
many offered as her justification for the
some, indeed, still do—maintain that
first bombing of London that it was a
the British never abandoned the princi" fortified place," and her apologists
ple, and that in the Rhine bombing, for
might more reasonably and logically
example, it was by accident and not by
have claimed it to be a legitimate
design that any non-combatants were
target because it housed the headinjured, the victims having come into
quarter staffs of our sea, land and
the proximity of " military targets "
air forces, and because it had docks and
we were attacking. On the other hand,
railways a n d factories producing
the Germans declared (and surely not
huge quantities of war material.
without cause) that our blockade, and
Similarly, our
own airmen
IF GAS BOMBS COME
bombed those
Registered air raid shelters are one of the precautions provided in Berlin
towns of the Rhine
against the dangers of air raids. During practice raids on Berlin these
shelters are brought into use, and here mothers and children are seen
valley which were
gathered in a bomb and gas proof dug-out while the officer in charge
rail centres or
reads aloud the official instructions to civilians in time of air raids
contained factories
producing war
munitions. These
towns were not
attacked with the
express object of
killing civilians,
but, nevertheless,
numbers of civilians were killed
in the Rhineland,
as they were in
England by the
German raiders
seeking out the
nerve - centres of
our resistance.
Possibly there was
less sound military
reason for the shelling of Scarborough
or the shelling of
Paris by " Big
Bertha " at such
extreme range that
shells could not be
dropped within a
mile of the target.
The plain and
unpleasant fact is
that, though in
1914 the ages-old

the resultant starvation of civilians
hundreds of miles from any war front,
was the most stupendous and considered
attack on non -combatants.
In the writer's view it is flatly
impossible, then, to suppose that in
another war there will be any more
recognition of " humane " principles
and rules than there was in 1918—and, in
fact, we must go farther and suppose
that in the next war we shall begin
where we left off in 1918, i.e., with a
frank disregard of humane rules in war.
Surely every nation has come to the
only sane and logical conclusion that
" humane " and " war " are a glaring
contradiction in terms, and every nation
will go " full out " to wage ruthless war,
and endeavour to win it by the use of
every possible weapon against every
possible target and class of people where
it is possible that the resulting slaughter
and destruction may affect the issue of
the war and hasten victory.
If we accept this conclusion we must
also accept its corollary, that the cities
offer the first and best and most
promising objects of air attack—simply
because docks, railway and road
junctions and centres, seats of government and war commands, power stations
and munition factories are more closely
concentrated in the cities and are, therefore, the easiest targets for the bombers.
Supposing for the moment, you try'
to put yourself in the place of, and think
with the mind of, an enemy generalissimo, there is another point to consider.
It must be more difficult to drop a few
bombs on, say, the Admiralty, War
Office or Air Ministry, and either destroy
them or put them out of action for some
time, than it will be to rain down showers
of explosive and incendiary bombs over
a mile-wide circle around them. Similarly, the docks of the Mersey, Clyde
and Tyne can be more easily and no less
certainly put out of action by wrecking
and burning and gassing the whole
surrounding area and its population
than by trying to drop a bomb exactly
on any one dock or yard.
Then there is another factor to consider. During the last war, both in
England and Germany a " Take Cover "
system was evolved, and on the warning
of an air raid being given, non-combatants were advised and directed to
get into cellars and dug-outs until the
" All Clear " signal was given. Transport and munition workers (who are
vital to the successful prosecution of
a war) ceased work to " Take Cover,"
and all war work ceased until the
bombers were gone. In England those
stoppages were so irregular and at such
long intervals that they may not have
had in total a very great effect on our

RAIN OF BOMBS

Milan's wonderful cathedral is here shown under a ram of dummy bombs dropped by 8o
aeroplanes during recent manoeuvres of the Italians. To make the display more impressive and to ascertain the results with more certainty, luminous " bombs " were used
and fell in a fiery rain upon the city —a dire portent of future terrors
war effort. Along the Rhine valley it
was very different. There, the bombers
were coming and going almost continually, through every hour of every
day and night when the weather made
flying at all possible. Even if the
bombers passed high above the nearer
towns on their way to a more distant
target, the inhabitants of those nearer
towns " blacked out," stopped war
work, and dived to cover. And perhaps
no sooner did one formation of bombers
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pass over than the approach of another
was signalled, and all war work was
stopped again. This state of affairs is
what we should expect in every city of
every country engaged in another war.
It was possible in the last war to
localize by a strict censorship the knowledge of the results of an air raid. People
living in the north of London knew
nothing of damage done by bombs on
the south, and vice versa. Outside the
workers on the " Underground " and

REALISM IN BERLIN
Rehearsals of air raid precautions in Berlin have been carried out
with characteristic German thoroughness and realism. This photograph
shows a motor-car which has actually been set on fire to show what
disasters might occur in an actual raid
the inhabitants of streets within a few
hundred yards of the stations, people
knew nothing of the seething mobs who
rushed for shelter into the nearest and
deepest " tubes," spreading panic in
their immediate neighbourhood and
more or less stopping the train services.
If we ask ourselves why such information was localized and, as far as
possible, kept from the wider public,
we discover that, first, it was to keep
hidden as far as possible from the
enemy what damage his bombs had
done ; and secondly, it was to prevent
panic amongst the urban population
and the spread of " defeatism " amongst
the masses, who, if they had known the
worst, might have clamoured—as,
indeed, many actually did—for peace at
any price.
Any and all of us who have given the
slightest thought to the possibilities
and probabilities of another war, must
surely be forced to recognize the power
of that spread of the " peace at any
price " spirit and, equally, we must
recognize how potent a factor it may,
or would, be in forcing an enemy people
to lose its morale, to " crack up," to
force the hands of its Government to
stop the slaughter.
Can there be any doubt that this
moral effect can be most easily, effectively and completely obtained in no
surer and more speedy way than by the
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their women and
concentrated in
here and abroad.
who realizes the
hesitate when the

murderous slaughter of non-combatants ? Once we
realize this, we see
that it is no longer
" wasting " bombs
to kill non-combatants ; one might
almost say that it
is much more
wasteful to bomb
soldiers and sailors.
The "cannon
fodder " of past
wars were the frontline fighters ; but
the " bomb fodder "
of the next war will
be the civilian noncombatant workers
in transport and
the docks, in
power stations and
munition factories
— anybody and
everybody, in fact,
whose labour helps
in the slightest degree to keep the war
running.
Those workers,
let me repeat—to
say nothing of
children—are mostly
the cities, both
No war commander
issues at stake, will
time comes, to select

for first and continuous attack those
urban congeries whose destruction must
mentally paralyse the foe's war work
and destroy the morale of his population.
We can no longer gauge the results
of air attacks on cities by the experience of the last war. Since 1918 the
destructive powers of the air weapon
have advanced to an almost incredible
degree—and with the power of destroying cities has advanced the power of
stunning, stupefying and paralysing the
strength of a nation's " will to war "
and thus, the war's continuance.
Later some indisputable facts will be
given of the damage that may quite
conceivably be inflicted on any considerable city by explosive, incendiary
and gas bombs. They all point to the
one inevitable 'conclusion that the most
immediate, most ruthless and murderous
(and, therefore, the most to-be-sought
and planned-for) method of winning a
war, or trying to win it, is by air attacks
on densely populated cities.
To the military mind the supreme
advantage of such attacks lies in the
present weakness, or one might even say
inefficiency, of every city's defence
against possible air attack. In their
present unprotected state, the populous
cities and towns offer the most tempting as well as the most effective
targets of air offensive.
Today, and as far as we can see into
the future, War first of all means Air
War; and Air War spells, literally and
actually, the " doom of cities."

STAGING DESTRUCTION
Another example of such thoroughness is seen in this photograph showing debris piled high
in a street in the Kreuzberg section of Berlin as a grim warning of what might happen if a
house were struck by a bomb. But Berlin has never been bombed and no thoroughness
in mock destruction can reproduce the panic of the people in a real air raid
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PHOTOGRAPHING FRANCE FROM ENGLAND
By S. 0. Rawling, D.Sc., F.I.C.
To the eye of the aerial traveller the view of the ground beneath and of the horizon is strictly
limited, even on a clear day, by haze, so that to see objects fifty miles away is unusual. The
aerial infra-red camera, however, as explained by the author of " Infra-Red Photography,"
can record objects in photographs over enormous areas and distances up to 300 miles

of the most remarkable of
the many side-lines of aerial
work is the development of
what is known as infra-red photography.
By its means results both striking and
utilitarian have been obtained. Photographs taken 2o,000 feet up have
revealed the Andes from a distance of
nearly 30o miles and, as shown in the
next page, it is now possible to overcome ground haze and to get on one
plate an excellent view of a great part
of Kent, of the Channel and of many
miles' depth of the French coast.
Infra-red photography is thus able to
penetrate haze and fog and to show up
detail, in a very different manner from
that perceived by the eye or recorded by
ordinary photography. The economy of
time to be gained by any method which
would enable air survey to be carried
out when atmospheric conditions prevent
normal photography, is a matter of
obvious importance. The difference in
appearance of infra-red photographs
from ordinary photographs is perhaps
not quite so obviously valuable, yet its
importance can be argued successfully.
What is the meaning of " infra-red "

®

NE

We know that " red " is our name for a
sensation excited by a particular group
of " light " radiations, that a beam of
white sunlight can be analysed by a
prism into groups of radiations which
excite in our eyes the sensations of
violet, indigo, blue, green, yellow, orange
and red, that when the analysis is so
carried out the colours always follow
one another in the same order—violet
at one end and red at the other. All
this we can see for ourselves if we take
the trouble to look at a rainbow.
The unravelling of the next part of
the story requires some extra apparatus.
Using the prism in a darkened box, a
beam of white can be made to spread out
as before into the band of colours. By
placing an ordinary photographic plate
or film so that the band falls on it, it
will be found on development that some
effect has been produced under the blue
and violet portions and also beyond the
violet in a position that was dark.
Thus we have demonstrated the existence of invisible radiation which has
been called " ultra-violet." Just below
the other
end of the
Radio waves

Waves from
electric
discharges

band of colour, that is to say, in
the dark below the red, if we place a
thermometer bulb, we observe a rise of
temperature. So the existence of another
kind of invisible radiation is to be demonstrated, and this we call " infra-red "
because of its position in the series. Just
as visible radiation consists of many kinds
of radiation (violet, blue, etc.), so the
names ultra-violet and infra-red cover
two long series of different kinds of
invisible radiations. Infra-red as a
whole covers a vast range of different
radiations, including the heat radiations,
but infra-red photography uses only the
merest fringe of this invisible radiation,
the part just below the red.
An ordinary photographic plate or
film of thirty years ago, would record
only ultra-violet, violet, indigo and blue.
For certain work such materials are still
used, but there have now been made
materials which respond also to green,
yellow, orange and red. These improved
materials, for the purpose of this argument, we shall still call " ordinary," but
it should be noted here that by similar

I 1 1t 1 I
Infra-red
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Si —Ultra-violet Bottle
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X-rays
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LONG SERIES OF RADIATIONS
Light in its visible form is but one-sixtieth part of the many
electro magnetic waves which have been measured. The infra-red
rays represent about one-sixth of these waves, which vary from the
length of several miles of wireless waves down to the fractions
of a millionth of an inch of the mysterious cosmic rays

CAMERA AND PLANE
By the combined use of infra-red photographic equipment and
aircraft, panoramic views of amazing clarity and covering immense
distances are made possible. Here is a typical infra-red aerial
camera installed in the cabin of a D. H. Puss Moth." The
porthole through which photographs are taken can be seen in the
photograph, on the right, of the " Puss Moth in flight
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ALL-SEEING AERIAL EYE OVER ENGLAND
The remarkable photograph reproduced in this page is an aerial view taken from an aeroplane at a height of f7,000 feet above a western suburb
of London. It shows the whole panorama of London, the winding course of the Thames, and the coastline from Clacton-on-Sea, about 65 miles
distant, to Dover, about 75 miles distant. The height is due to the aeroplane ; the extraordinary range of vision of the camera is achieved by
the employment of the infra-red process. Another remarkable example of this development of aerial photography appears in pages 84 and 85
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WAR IN THE AIR
A thrilling narrative of the air
fighting during the Great War, with
vivid stories of air aces and V.C.'s.
From the first daring achievements
of the Royal Flying Corps which
arrived in France in August, 1 914,
with a small personnel and few and
fragile planes, it goes on to tell of the
creation of the mighty arm into which
the R.F.C. had grown by 1918. Not
only the feats of airmen in France
and Flanders. but those performed
in more distant fields of battle, in
home defence against raiders, and
against submarines are described.
How the Allies finally achieved
supremacy in the air, with vivid
stories of the aerial battles is described
with an inspiring personal touch.
The Era of Aerial Warfare Begins
Coastal Raiding by the Naval Wing
Gallipoli Interlude
Fights and Flights over Flanders Lines
Air Hunters of the Submarine
The Ceaseless Vigil of the Sky
Seaplanes and Airships Over the North
Sea
The Menace of the Fokker
Britain Finds Her Wings
Aerial Ascendancy Over the Somme
Tasks and Triumphs of Home Defence
The Struggle for Air Supremacy
Winged Warfare on all Fronts
Daring Work of Contact Patrols
Wings Over the Mud
Marvel of Production
Planes and
Pilots
Great British Airmen and Their
Exploits
The Terror by Night
In Home Waters With the Fleet
French Air Aces and Their Victories
Cauldron of the Heavens
Germany's Great Aerial Leaders
Breaking Through and Breaking Point
Kite Balloons : Eyes of the Guns
Aerial Warfare in the East
Flying to Victory

AIR RAIDERS OF
THE CITIES
A true and uncensored story of the
bombing attacks by Zeppelins and
aeroplanes on the civil populations of
Great Britain and the Continent between 1915-1918. From the first air
raids in the former year, when the
early Zeppelins came across the Channel to the days when they arrived in
fleets to spread death and devastation, it goes on to tell of the means by
which airship raids were stopped
Meanwhile a new terror, the Gothas
and Giants, wrought new havoc on a
scale undreamed, a terror only finally
dispelled in the last year. The story
is pictured in chapters of surpassing
interest that bring home the lull
horror of those nights when death
stalked England
Early Zeppelin Nights of Terror
Growth of the Zeppelin Terror
Horrors of Later Zeppelin Raids
Winged Killers in British Skies
Might and Menace of the Gothas
When Moonlight Spelt Terror
Final Failure of the Zeppelin
Repulse of the Gothas
Victors and Vanquished of the Raids
Foreign Cities Under the Bombing
Terror

EPIC FLIGHTS OF
FAMOUS FLYERS
The heroes of the air and their
marvellous achievements from
Bleriot's historic flight over the Eng;ish Channel in 1909 to the record-
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breakers of the present day is one 01
the great romances of the modern
world. The history of great achievements after the World War—both
men and women—make reading as
romantic and stirring as the stories
of the great explorers and navigators
of olden times.
Bleriot—First to Fly the Channel
London to Manchester for £10,000
Hawker's Glorious Atlantic Failure
The Atlantic Crossed in Sixteen Hours
Sky Trails Across the World
Outstanding England-Australia Flights
Pioneers of the South Atlantic
Lindbergh's Lone Flight to Paris
Winged Conquerors of the Pacific
Mollison's World Record in Light
Planes
Costes' Western Atlantic Flight
Wiley Post " Puts a Girdle Round
About the Earth "
Britain's Heroine of the Air
Triumphs of Amelia Earhart
Achievements of French Airwomen
British Women's Long Lone Flights
Highlights in Aerial Progress
Miracles of Endurance and Achievement
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WORLD'S WONDER
PLANES
Clear and non-technical descriptions of the outstanding examples of
military and civil aeroplanes of all
countries.
From the wonderful
single-seater fighting planes capable
of meteoric speed to the giant air
liners that fly from continent to continent, all the world's most famous
planes are reviewed.
Furies of the Upper Air
Flying Giants of Today
Wonders of Engine-less Flight
Winged Miracles of Speed
Single-Seater Fighters : Some Planes
of Meteoric Pace
Light Planes that Made Flying History
Craft that Crossed Atlantic Skies
Wingless Wonder that Hovers : the
Autogiro
Fighting Planes of Other Lands
Planes of the Great Ocean Routes
Titans of the Clouds
Transport Planes of Europe
Some Transatlantic Flyers
Climbers of the Upper Atmosphere
Luxury Liners of the Air
Planes of Dazzling Speed
Secret Designs for New War Planes

THINGS OF
TOMORROW

HOW AND WHY OF
FLIGHT

The description of the agony the
civil populations endured from the air
raids of the Great War is fittingly.
accompanied by imaginative and
vivid forecasts of the far worse
terrors which may come in the next
war. The terrifying picture here
painted is based on actual discoveries
in death-dealing chemicals, and all
that is here set down is possible, if
not at the moment, at least within
a very short span of years.

An entirely new explanation of the
simplest kind of how the aeroplane
flies. Few laymen realise the marvels
of research that have resulted in the
modern aeroplane.
Not only the
nvestigation of winds and air currents in the open, but also the
astoundingly ingenious apparatus
used to reproduce flying conditions
in the laboratory are described.
Queer Things that Govern Flight
Super Hurricanes for Testing Planes
The Flying Laboratory
Why Wings Lift
Harnessing the Air for Flight
Lifting Fifty Tons Two Miles High

Death From the Skies
The Doom of Cities
New Horrors of Air Attack
If War Should Come
Future Marvels of Air Defence
When the Airy Navies ' Grapple
Fighting at 600 Miles an Hour

AIRSHIPS : TRIUMPH
AND TRAGEDY
Linked with the great exploits in
heavier-than-air machines are the
even more spectacular attempts to
conquer the air with dirigibles. The
cost in life and effort of British.
American and French schemes to
build giant airships is little realized.
The great achievements of the early
days when the British Airship R34
made her record Atlantic crossing, to
the tragic fate of R tot eleven years
later, provide both exciting and
moving reading.
R34's Record Flights
Britain's Later Aerial Giants
Airship Adventure :
French and
American
Two Polar Epics : " Norge " and
" Italia
War Uses of the " Lighter-Than-Air "
RI01, Last of Britain's Giant Airships
" Graf Zeppelin " : World Wanderer
Germany's New Titantic Airship :
L.Z. I 29

PIONEERS OF FLYING
Epic stories of the early days from
the balloonists to the conquerors of the
air in the twentieth century. Man's
earliest efforts at flight and the
strange and grotesque contraptions
which were tried are described and
illustrated. The epoch making flight
of the Wright Brothers and the
exploits of other early pilots make
an absorbing story.
Four Centuries of Air Experiment
Engines in the Air in the 19th Century
First Successful Aeroplane Flights
Planes of the Past
Curiosities and Cranks of the Air
Masters of the New Art
Men of Early Flying History
Fledgling World
Growing Wings : The First Gliders

AERIAL ARMADAS IN
BEING
What the nations are doing to prepare for war in the air. The work and
organization of the Royal Air Force
is first told and illustrated with a
magnificent series of photographs.
The air forces of all other nations are
then described in page after page
abounding with new facts.

The Royal Air Force Today
Britain's Fighters of " The Central
Blue"
Germany's Amazing Developments
Bombers : Formidable R.A.F. Giants
Seagoing Planes and Their Floating
Homes
War Wings of France
Italy's Impressive Aerial Advance
Red Russia's Flying Fleet
America's Air Power
Sky Fighters of the East
South America's Winged Forces
R.A.F. " Planes-of-all-Work "

THE AIRMAN'S VIEW
New aspects of the World discovered from the air and revealed by
aerial photography. The astonishing
beauty of the World seen from the air
and the new wonders of earth and
sea, opened to the eyes of man by the
aeroplane, are described.
The Beauty of Flight
Photographing France from England
Mapping Britain from the Air
How Planes Reveal the Hidden Past
Panoramic Splendour from the Sky
Looking Down on Great Cities
World Below from the World Above
Hidden Things Revealed to Aerial
View

ART AND CRAFT OF
AIRMANSHIP
The amazing skill of the modern
pilot and how he earns in peace and
war.
Vivid and absorbingly interesting explanations of the work of
the pilot in the air ; how he flies by
day and night ; the way in which he
finds his way through the trackless
spaces of the sky ; and of all that is
done from the ground to guide the
flying man on his way.

Air Stunts ' and Their Importance
First Steps to Flying
R.A.F. Pilots in Training
Air Parade : Wonders of Flying Drill
Smoke Screens and Sky Writing
Parachutes : Silken Shroud of Safety
Aerial Voyagers of the Night
Amateurs in the Air
Cloud Lore for the Airman
Building Modern Skycraft
Air Routes of the World
Modern Aerodromes and Air Lighthouses
Post-War Inventiveness and Flying
Fighting Fire and Pest from the Air
The Pilot and his Weather Bureau
Seeking Safety in the Air

AIR STORIES : TRAGIC
AND ROMANTIC
An outstanding series of stories of
the mystery and tragedy of the air.
Here are stories of unexplained disappearances of men and machines in
flight ; of crashes which have stirred
the hearts of mankind ; of rescues
when all hope had been given up.

Unsolved Flying Mysteries
Succour from the Sky
Toll of Great Airmen
Heroes of Valiant Endeavour
Flying Dramas at the Poles
Adventures of the Void
Disasters and Escapes
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I

HAVE already mentioned that, for the narrative of WAR IN
THE AIR, I am relying upon a group of writers, each
carefully selected for his knowledge, or experience, or both,
of a particular branch of aeronautics. Some of them are men
who have passed their working lives in the service of aviation,
and have themselves taken important parts in the conquest of
the air. Among them are the workers on the technica. side.
the builders and the pilots—trained engineers of a new science.
Others, having made their reputations as writers, have turned
the literary skill, proved in other departments of activity, to
describe the life and deeds of the airmen, both military and
civil, the mechanism and achievements of the machines, whether
used for fighting or commercial purposes, and associated
matters. Still others are the soldiers and the sailors who have
turned their attention to this new branch of the fighting services,
very much as many of the seamen of the Elizabethan age began
their careers as soldiers, including probably the greatest of them
all, Sir Walter Raleigh, whose namesake of our own day, the
professor of English Literature at Oxford University, was
the first editor of the Official History of the War in the Air.
At his death Professor David G.
Hogarth assumed that task, but he,
too, did not live to carry it far,
and now in the able hands of Mr.
H. A. Jones it is approaching completion—seventeen years after the
conclusion of the struggle!
0 the second of the three
classes I have specified
above belongs Mr.
" Boyd Cable," whose " very
mixed career" has included
much experience of flying.
Born in India, of Scots
parentage, he was in South
Africa during the Boer
War, in which he served
as a scout, and after
that followed a variety
Boyd Cable
of occupations : from
Author of
teamster and tramp in
" Between the Lines"
Australia and farm hand
in New Zealand, to manager and partner in a commercial firm. He served before the
mast and was in turn trimmer, fireman and greaser in steamships ! A remarkable Scot is " Boyd Cable," whose real name
is Ewart. He wrote one of the most popular of all war books,
" Between the Lines," and no man has a better right than he
to discuss any question concerning the air activities in the Great
War as he was attached officially as an observer to the R.F.C.
and acquired a knowledge of the aerial war that was " extensive and peculiar." Boyd Cable, by the way, was one of the
most welcome contributors to my War Illustrated away back
in the War years.
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OYD CABLE'S vivid imagination, fortified by reality in the
shape of much experience of the actual conditions of air
warfare, make him an ideal writer for the series of chapters
in WAR IN THE AIR entitled " Things of Tomorrow." In
some Notes I wrote in one of the concluding Parts of World
War, I mentioned that, although the main business of WAR
IN THE AIR was to deal with " a vast and important mass of
known facts," it had another purpose, which was " to shadow
forth possibilities still unknown." As I there further remarked,
WAR IN THE AIR differs from World War in so far as " it cannot
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be entirely devoted to the chronicle of things past, but must
include a pictorial survey of things of today together with a
forecast of things to come." It was to fulfil this purpose that I
invited the co-operation of Mr. Boyd Cable, and those who read
his articles (the first of which appeared in Part 1 and is entitled
" Death from the Skies," and the second, " The Doom of
Cities," in Part 3) will agree that, as I expected, he has fulfilled
the task allotted to him with his customary skill ; he has brought
home to us in the most realistic way the terrible possibilities
that are latent in warfare in the air, and in subsequent Parts
he will make further important contributions to this publication.
AJOR CHARLES C. TURNER, who is responsible for the
majority of the chapters in the sections dealing with
"World's Wonder Planes" and some in the "Pioneers
of Flying," has had quite a different sort of career. He was one
of the very early aeroplane pilots, and qualified
Major C. C. Turner,
for his Aero Club certifiAuthor of
cate (No. 70) so long ago
" Britain's Air Peril"
as 1911, after learning to
fly on Salisbury Plain.
There was no " dual control " in those days. He
flew a Bristol biplane and
essayed a Deperdussin monoplane, a highly dangerous
machine, but was unfortunately compelled to give up by
eye trouble. Before taking to
aeroplanes Major Turner had
gained a name as a balloonist,
making his first trip in a balloon
in 1907. He was with A. E.
Gaudron on two long - distance
attempts. On the first they covered
702 miles from the Crystal Palace,
London, to Lake Wener in Sweden ;
on the second, which is still a British
record, they journeyed for 1,117 miles,
from London to a place called Mateki Derevni, near
Dvinsk, Russia. In 1920 Major Turner took part in the
first attempted flight from Cairo to the Cape with Major
H. G. Brackley, Captain F. Tymms, Mr. Knight and Mr.
Banthorp in a Handley Page, but the machine was wrecked
near Atbara.

M
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EFORE this, however, the Great War had been fought to a
finish. In 1914 Major Turner received a commission
and was attached to the Royal Naval Air Service. For
the next four years he was occupied in instructing pilots and
carrying out experiments. He held for a time the onerous
post of chief instructor of the School of Military Aeronautics
in Oxford. The high reputation which he won is attested by
the fact that in 1909 he delivered the Cantor Lectures on Aeronautics before the Royal Society of Arts, while after the War he
was appointed Air Correspondent of " The Daily Telegraph,"
a post he still holds. My readers will agree with me, therefore, that anything Major Turner may write in WAR IN THE
AIR will carry the authentic mark of the expert. But it will
also disclose the practised hand of the brilliant journalist in its
presentation.

The Times

methods of manufacture to those
adopted for these improvements, the
chemists have evolved " infra-red "
plates and films.
Infra-red materials respond to the
fringe of the infra-red ; they are like the
ordinary materials in that they are
sensitive to ultra-violet, violet, indigo
and blue ; they can be sensitized to
green, yellow and orange, but for general
infra-red photography they are generally
left blind to these colours. The most
useful infra-red materials are thus
sensitive to ultra-violet, indigo, violet
and blue, and to " near " infra-red.
In order to take an infra-red photograph it is necessary to use one of these
special infra-red plates or films, and, by
means of a filter placed over the camera
lens, to blind it to ultra-violet, indigo,
violet and blue. This, in essentials, is
the whole technique of infra-red photography. In passing, it is perhaps
necessary to explain that a light filter
is a plate of coloured material which
allows only certain radiations to pass
through it, absorbing all the rest. The
filter necessary for infra-red photography
thus absorbs ultra-violet, violet, indigo
and blue ; it may or may not absorb
green, yellow, orange and red, but,
whatever else it does, it must allow
infra-red to pass through to the camera.
We come now to the questions : How
is it that infra-red photography can

AS ONLY THE AERIAL CAMERA CAN SEE IT
This astounding photograph of the Isle of Wight and the South Coast was taken from an
aeroplane flying at a height of 18,000 feet and was obtained with an infra-red camera.
Penetrating the haze which is almost invariably met with at such a height, the camera's
lens has taken in the whole immense vista to a distance of 120 miles. Far to the left the
Kentish coast is plainly distinguishable. When the photographer snapped his shutter, the
aeroplane from which he was taking the picture was flying east of Poole Harbour

penetrate haze and fog, and to what
extent is this penetration possible ? In
order to answer these questions let us.
consider the white gauze curtains that
are sometimes placed before our windows
to prevent the curious from prying into
the rooms behind. These have the effect
of spreading a uniform bright illumination over the whole of the observer's
image of the interior of the room, so
much so that often the brightly lit
curtain, throwing off a great deal of
light which it receives from the sky, is
all that can be seen from outside.
Obscuration of distant objects by
haze and fog is to be explained in the
same way as the effect of white gauze in
obscuring the room. Often haze is
bluish in colour, and in photography,
since ordinary materials are more sensitive to blue than to any other kind of
light, the haze spreads illumination all
over the camera image, so that this may
sometimes be blotted out altogether,
although the distant object may be
visible to the eye.
Now, in photography through haze,
we do in fact provide an absorber for the
superabundant light coming from the
101
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haze itself. A light filter capable of
absorbing blue light is placed over the
lens of the camera. This in itself is not
enough ; we must also provide a plate or
film sensitive to light from the distant
object, some of which will be red and
infra-red. The greatest effect is produced with infra-red materials.
The success of infra-red photography
in haze penetration depends on the fact
that the haze itself scatters infra-red
rays less than any other kind of radiation that falls on it. The degree of
scattering increases as we consider light
of colour more nearly approaching the
ultra-violet end of our band of colour.
Thus it is that haze frequently has a
bluish tint when it is viewed from a
distance, yet when looked through it
may give a reddish hue to objects, such
as the sun, on the other side. In short,
since obscuration of distance is caused
by scattered light, the best chances of
photographic penetration of haze are
given by using the rays which are
scattered least.
However clear the atmosphere may
be it always scatters some light ;
ordinary photography thus fails to
1.)
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PHOTOGRAPHIC MARVEL AMONG MOUNTAIN PEAKS
In this photograph, the infra-red camera has faithfully registered the landscape over an
astonishing distance, revealing clearly the peak of the mountain, Mount Rainier, in the
state of Washington, U.S.A., which lay 227 miles away from the aeroplane at the moment
the picture was taken by Captain A. W. Stevens of the U.S. Army Air Corps
penetrate to the horizon from very high
view-points. From a height of 2o,000
feet the horizon is, of course, a very long
way off, but by means of infra - red
photography it can be photographed.
A. W. Stevens photographed the Andes
from a distance of 295 miles. This is
believed to have been the first occasion
on which the earth's curvature was

definitely recorded in a photograph. On
another flight he photographed Mount
Shasta from a distance of 331 miles.
Recently " The Times " (London)
published a photograph in which almost
the whole county of London was shown
in the foreground, while beyond could
be seen the winding Thames broadening
into its estuary, the Essex and Kentish
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coasts from beyond Clacton almost to
Sheerness, and, finally, the sharp line of
the horizon scores of miles away in the
North Sea.
These long-distance photographs are,
of course, very remarkable, yet more
useful photographs are those taken from
shorter distances so that more intimate
detail can be made out. The making of
maps by air photographs is every year
becoming more important (as detailed
in a later chapter in this section).
Atmospheric haze causes much
trouble in this work. The possibilities
of using infra-red films in order to
take photographs on hazy days are
being carefully tested and have already
shown considerable promise.
It will be noted that, so far, we have
spoken only of the success of infra-red
penetration of haze. Heavy cloud and
fog cannot be penetrated in this way.
The reasons for this are that the amount
of obscuring material in a fog or cloud is
usually very great, and that a cloud is
made up generally of very much larger
particles than those present in haze.
These large particles scatter all kinds of
light alike; there is hardly any preferential scattering, infra-red suffering almost
as much as blue.
The application of infra-red photography in survey work is, however,
useful for another reason quite unrelated
to its penetrating power. This is due
to the very decidedly characteristic
appearance of certain objects when
photographed by the infra-red method.
In making a preliminary study from
the air of unexplored districts, the
character of the vegetation and other
ground detail can often be usefully
recorded very well on infra-red photographs. The foliage of deciduous trees
in sunlight looks snowy white, whilst
that of evergreen trees generally gives
a black appearance. Rivers and lakes
are often shown black. So instances
might be multiplied, but these are the
most striking.
The present drawback of infra-red
photography for aerial survey work is
that the materials, as now manufactured,
require rather too much exposure.
Vertical photographs, by far the most
useful, are rendered difficult owing to
the great speed of the aeroplane and the
consequent need for very rapid camera
exposures. However, in sunlight good
work can be done with the materials
at present available, and the improvements made since 1932 have already
resulted in increases of sensitivity
amounting to between three -and fivefold, so that at no very distant time
infra-red materials will offer even
greater advantages than those now to
be gained from their use.

Aerial Armadas in Being. 2

BRITAIN'S FIGHTERS OF THE 'CENTRAL BLUE'
By Major Oliver Stewart
Author of 'The Strategy and Tactics of Air Fighting'
In this chapter, the second devoted to the Royal Air Force, the primary function and numerous
duties of the fighter class of aeroplane are explained. Evolved, equipped and trained for attacking aerial advel-saries, as well as to harass ground forces with deadly precision and breathless
speed, the fighter squadrons are the most spectacular of the various units of the R.A.F. today

The interceptor has the higher speed and
is the keynote of the fighting America the fighter is called a " puraeroplane. Short of the projectile suit ship," and in France and Belgium rate of climb, but its endurance will be
less than that of the day and night type.
itself, the warplane is the fastest an avion de chasse, or hunting aeroplane. In the Royal Flying Corps Fighters, although their primary funcof all fighting machines. At the present
and the Royal Naval Air Service tion is fighting other aeroplanes, may be
moment R.A.F. fighting squadrons can
move to the attack, flying perfectly during the war of 1914-18, the fighter called upon for low-flying attacks upon
ground targets, such as troops in
level, at speeds of about 240 m.p.h., and was called a " scout," a term which
in a " terminal velocity dive," when the was inaccurate but which was the trenches or on the march, and so they
may be fitted with bomb racks to carry
aeroplane stands on its nose and plunges natural result of the development of
earthwards in a sheer fall from the sky, aerial fighting. The R.A.F. has three a few small bombs as well as with
chief types of fighter : the first type several machine-guns.
the latest R.A.F. fighters will attain
The Royal Air Force has almost in(as was explained in an earlier chapter) is the day and night, or high altitude,
variably kept to the biplane form of
more than 400 m.p.h., or about half the fighter ; the second, the two-seater
fighter; and the last, the interceptor construction for its fighters, although a
speed of sound.
This quality of speed stands pre- fighter. The main distinction between few monoplane types have been tried
eminent both in the single-seater fighters the interceptor and the day and night experimentally, and, following the expansion begun in 1935, monoplanes
and in the two-seater fighters.
It is fighter is one of range and performance.
possessing astonishing
because it has been
speed and climb will
found that in aerial
PUGNACIOUS POWER
make their appearcombat speed is
The nose of the Bristol " Bulldog " day-and-night single-seater fighter, seen below,
is strongly indicative of the aggressiveness and concentrated power which are the
ance in the squadrons
almost invariably the
main characteristics of this class of machine. Among the features shown, the
in the near future.
deciding factor, with
muzzle of the synchronized Vickers gun fixed to fire through the periphery of the
airscrew, is especially interesting
The monoplane is
rate of climb running
favoured for the new
it a close second.
types largely because
Apart from the new
external bracing
use of high velocity 20
wires, struts and tiemm. motor - cannon,
rods are eliminated,
weight of armament
and a much cleaner
is of less importance ;
and better streamand a very fast, quick
90/1incier.
lined machine can be
climbing aeroplane,
Air- Cooled
obtained. In addition
with four guns, will
Radial
Engine:
to this, the thick wing
certainly prove
tXrictr
of the low wing monosuperior in combat to
Collect° Fri n
Muzzle of Fixed
a slow, cumbersome
Vickers tiachin e art. plane enables a recess
to be made which will
aeroplane with six,
take the underright or even a dozen
carriage wheels when
machine-gu ns.
,
they are retracted.
In most of the
The American comworld's aerial armmercial aeroplane has
adas, the fighter is a
shown what high
Wooden Air-Screw
single - seater aeroRevolving in Clockwise
speeds can be obtained
plane carrying only its
Direction.
from a well-designed
pilot, with his oxygen
monoplane, and it is
equipment, and its
likely that the future
guns. The term
armadas of the air,
" fighter " is used by
British and foreign,
the R.A.F. to denote
will be equipped
an aeroplane the
chiefly with monoprimary duty of which
planes.
is fighting other aeroBut the classic
planes, as opposed to
tractor biplane form,
the bomber, whose
direct descendant of
objective is usually a
the Sopwith pre-war
ground target. In
PEED

S
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AFTER 22 YEARS
A link of twenty-two years
connects the machines in
these two photographs.
Below is the little 5o h.p.
Gnome-engined Sopwith
" Tabloid " racer of 1913.
From this were developed
the famous Sopwith singleseater fighters of the War
years, and also descended
from it is the 525 h.p. RollsRoyce-engined Hawker
" Fury," seen on the left
Charles E. Brown

Schneider Trophy racer and of the
Bristol " Bullet," has hitherto been the
invariable equipment of the squadrons.
At the present moment some of the
R.A.F. fighter biplanes are fitted with
liquid-cooled (i.e. water or ethyl-glycol)
and some with air-cooled engines. The
powers of the engines range between
about 400 h.p. and about 90o h.p.
There are indications that the range of
powers will shortly be elevated to between 500 h.p. and L000 h.p. for singleseater and two-seater fighters.
Imagine, then, this perfected scientific
instrument which is controlled by the
fighter pilot. Of small wing span and
very carefully streamlined, it has an
enormously powerful engine in the nose
and a cockpit to take only one person,
the pilot. Its armament will consist
of two, four or six machine-guns.
Fighters mounting 20 mm. motorcannons, firing through the air-screw
boss, are being introduced in some
countries, but not yet in Great Britain.
The machine-guns are all fixed in the
aeroplane so that they fire directly forwards in the line of flight. Two will
probably shoot through the field swept
by the airscrew blades, and these will be
" synchronized " hydraulically so that
the bullets do not strike the blades.
Two others may be mounted in the wings,
beyond the field swept by the airscrew,
so that for them no synchronizing is
necessary.
The fighter aeroplane, therefore, may
be regarded as a gun, which the pilot
aims bodily by the appropriate control
movements. This is the reason for the
swift and brilliant manoeuvring that
goes on during an aerial combat. Each
pilot is straining every nerve to place
his machine so that its nose points
directly at an opponent. Two-seater
fighters have a movable rear gun which
the gunner can swing round on a circular
mounting and swivel up and down and

ALARM AND HOT PURSUIT
•
Combating enemy raiding craft is a task that falls to single-seater fighter squadrons, and for this purpose they are equipped with machines suitable
for flying at night as well as by day. These action photographs were taken during the 1935 Air Exercises. The one above shows pilots rushing to
their waiting Bristol " Bulldogs " in answer to a warning message of the approach of " enemy " bombers. Instantly the engines are started, and
with a roar the machines take off together, as is seen in the photograph below, and swiftly climb to the upper air
Courtesy of '

Courted! of ' Flight'

from side to side to give wide angles of
fire. But even the two-seater fighter
has one or more guns pointing straight
forwards in the line of flight, and the
pilot will almost certainly use these for
offensive purposes, leaving his gunner
to bring defensive fire to bear on any
enemy aeroplane which manages to
attack from the rear.
What of the strength of Britain's
fighters ? In all, the strength of the
Air Force at the present day is about
1,50o first line aeroplanes. The relativity of the bomber to the fighter is
about two to one, although this proportion is constantly fluctuating. Consequently, Britain's fighters number only
about 500. When the expansion scheme
has been completed the number will ID?,
more than doubled. As explained in
page 27, squadrons usually have twelve
aeroplanes each, but they ordinarily
work as a formation of nine. This
formation is divided up into three
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flights of three each. These are peace
establishments. If our fighters were
called upon to repulse an enemy they
would be heavily reinforced and the
squadron establishment would probably
be brought up possibly to as many as
twenty aeroplanes.
They would be thrown into battle as
formations of not fewer than eighteen
each, and it is likely that formations
going up to as many as ioo aeroplanes
would be used. In the war of 1914-18,
instances are recorded of formations
numbering more than fifty aeroplanes
each, meeting in combat, and it is
generally considered that the future
actions will see considerable increases
in these numbers.
Britain's aerial defences are made up
of two sorts, active and passive, The
active defence consists of the bombing
aeroplanes which by attacking enemy
aerodromes hamper the activities of
their air force. The passive side, more

OX

THE DEMON IN THE DEMON
The high performance of the modern two-seater fighter, makes
it a most formidable machine for offensive action against enemy
aircraft. Here is a gunner in the rear cockpit of a Hawker
" Demon " aiming his Lewis gun by means of the ring and bead
sights fixed on the barrel. The gun is freely traversed and swivelled
on the " Scarff " mounting surrounding the cockpit, giving a wide
and deadly field of fire

Charles B. Brown

KEEPERS OF THE TRACKLESS SKY
When this photograph was taken the five machines seen were flying high above London,
which was shrouded in a canopy of smoke-laden air. The planes, " Demon " twoseater fighters belonging to No. 604 County of Middlesex Auxiliary Squadron, are similar
in many respects to the " Fury," the single-seater version of the famous Hawker range

truly defensive, consists of the fighters.
They it is who would attempt to bar the
way to raiders. Except in special
instances, they are not required to concern themselves with what is happening
on the ground, but only with what is
happening in the air.
Interceptor fighter pilots, upon whom
devolves the duty of bringing down or
turning bombing formations, are trained
not only in aerial tactics and formation
flying, but also in quick get-aways from
their aerodrome. They work in the

manner of fire brigades, doing the
preparations for the take-off at full
speed, and taking the air and gaining
height as quickly as possible. They are
aided in finding the enemy by reports
from the Observer Corps and from antiaircraft gunners, and some squadrons
are detailed to keep in continuous wireless communication with the operations
rooms.
I have mentioned that occasionally
the fighter squadrons are called upon
to do other duties than fighting. One
ro6

of these is " ground strafing," which
consists of direct attack with machinegun fire, on ground targets. The aeroplanes will swoop down upon an enemy
line of trenches or gun emplacement and
will spray it with bullets. They may also
be called upon to attack selected
positions with small bombs. But these
are essentially subsidiary duties. The
first purpose of the fighter is to attack its
own kind, other aeroplanes ; to set
speed against speed and climb against
climb, and to intercept, and attack,
the heavy bombers while they are on
their way towards their objective, and
to send them hurtling to destruction.
The fighters are the friends of ground
folks—their strongest protectors.

Charles B. Brown

SCOURING THE SKIES TO MEET OR MAKE ATTACK
In the vast arena of the air a flight of R.A.F. Bristol " Bulldogs," shown above and in the
upper left photograph. roar onward in practice patrol. A single-seater day-and-night
fighter, the " Bulldog," after several years of excellent service, is being replaced by new
types of startling performance. The general build of the machine with its big radial
engine, and overhang of the top wing, is clearly seen
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The How and Why of Flight. 2

TESTING PLANES BY ARTIFICIAL GALES
By Capt. J. Laurence Pritchard
Technical Editor of the ' Handbook

of Aeronautics'

It is an outstanding merit of the pioneer efforts of the Wright Brothers in 1903, that their success
was not the chance of blind experiment but the result of scientific work with model aeroplanes
in a wind tunnel. As here described, all modern work on aeroplane design and test has followed
their example, employing tunnels with super hurricanes blowing at 200 miles an hour or more

M

AN finally learnt how to fly when

he learnt how to study the
effects of the winds and to harness them for his own purposes. He soon
learnt that it made no difference whether
the wind blew past him or whether he
himself moved quickly through the air.
The effect was exactly the same. When
he was trying to find out how to fly, it
was far too dangerous to build an
aeroplane of any kind, for before he
could learn how to control its movements he would be killed. Many early
experimenters, too daring and eager to
solve the great secret, were killed before
it was realized that this was not the
best way to learn.
By means of forcing air through a
tunnel at high speed, and holding
models of aeroplanes in this artificial
gale and watching the effect of the wind
on the model, the secrets of flight were
at last discovered, and discovered with
far less loss of life than in any other

way. The first aeroplane to fly was
flown by the brothers Wright on
December 17, 1903. The two brothers
built for themselves a small wind
tunnel—it was only just over a foot
square and six feet in length—and in
this tunnel they made thousands of
tests of model wings and model aeroplanes before they built their aeroplane
which flew at its first attempt.
In those early days the two great
pioneers were content to get up in the
air and keep there. They calculated
that they could do so in a wind of
25 to 3o miles an hour, and the speed in
their wind tunnel was hardly more than
that. From it, however, they learnt
sufficient to make that remarkable
flight which was to change the whole
face of the earth, to bring every part

of the inhabited globe within a few days'
journey of any other part.
As soon as they learnt to fly, however,
pilots began to want to fly at faster
and faster speeds, and it was quickly
found out that the small, early wind
tunnels did not account for the way
fast-moving aeroplanes behaved in the
air, getting out of control without any
apparent reason, and even breaking up.
Nowadays, models of aeroplanes are
tested in real super gales. The speed in
some of these modern wind tunnels,
indeed, is three times that of an
ordinary hurricane, and many of the
tunnels are so large that it requires
engines of several thousand horsepower to drive round the fan or air
screw that creates the necessary wind
through the tunnel. To send a stream

TEMPLE OF ROARING WINDS
Scientific investigations and tests carried out on full-size aeroplanes by means of giant
wind tunnels are essential in modern aircraft construction. Here is the huge structure built
at Chalais-Meudon by the French Air Ministry. By means of motors and airscrews, an
air-flow up to a speed of Ito m.p.h. is induced. The six star-like devices are ventilators
The Times'

C.P.R.

WHERE SCIENCE ELIMINATES GUESSWORK
One of the finest centres of aeronautical research is that situated at Guidonia, Italy.
Here is a view of the elaborate installation in the department for testing seaplane designs.
It comprises a long tank, in which artificial waves are produced. Scale models are drawn
through the water by a streamlined carrier from which engineers watch the model's
behaviour and in which they take readings from a battery of highly-sensitive instruments
of air at roo miles an hour through a
twenty-foot tunnel, for example,
requires 2,000 horse-power.
In Great Britain there are a large
number of wind tunnels which work at
speeds of from 46 miles an hour to
over 210 miles an hour. The largest
has an air jet 6o feet by 3o feet,
moving at about 115 miles an hour, and
requires nearly 7,000 horse-power to
run it. In this tunnel full-sized parts
of aeroplanes can be tested.
The most remarkable wind tunnels,
of which there is one in England, at the
National Physical Laboratory, and one
in Ameri6,, are those tunnels which
work with compressed air. In the
British tunnel, the air is under the
tremendous pressure of 24 tons per
square foot, and in the American,
19 tons per square foot. It is under
these enormous pressures and at high
speeds that models of aeroplanes are
now tested, in order to find out exactly
what will hAppen to the full-sized
aeroplane in the air. By increasing the
pressure in the wind tunnel in this way
it has been found possible to predict
more accurately what will happen in
flight than it was in other tunnels.
The models of aeroplanes used in
these wind tunnels have to be made

very accurately to scale. The most
highly skilled workmanship is necessary
and the models are accurate to within
one or two thousandths of an inch.
Usually the only difference between the
model and the full-sized aeroplane is
that the airscrew is not running, but in
some of the larger tunnels models have
been fitted with a specially designed
tiny engine to drive an airscrew while
the model is under test.
The models are suspended in the wind
tunnel upside-down by wires which are
attached to measuring instruments.
When the wind blows through the
tunnel it forces the model downwards
and puts an increased pull on the
supporting wires. The amount of this
pull is a measure of the lift of the air
on the real aeroplane in flight.
One of the difficulties of testing model
aeroplanes is what is known as " scale
effect." The flow of air over a model in
the wind tunnel may not be quite the
same as the actual flow of air over the
full-sized aeroplane it is intended to
represent, and this difference is known
as scale effect. An allowance, the result
of experience, has to be made for scale
effect. It is to lessen this effect that
tunnels are run at such high speeds and
that compressed air is used in them.
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Even then it is not always possible to
predict accurately what will happen,
especially now that aeroplanes are
flying at 25o miles an hour or more.
It is for that reason that large wind
tunnels have been built in which fullsized aeroplanes can be tested and the
scale effect done away with altogether.
Though these large-scale tunnels have
been working only a short time, the
results may be seen in the greatly
increased speeds at which aeroplanes
are now flying safely. One of the first
discoveries made in the American fullsized tunnel was a method of decreasing
the resistance of a fighting aeroplane
so that its speed was greatly increased
without using any more engine power.
This discovery alone resulted in the
saving of sufficient petrol by the
American air force to pay the cost of
the tunnel many times over.
The very high speeds which are
contemplated for stratosphere flying—
speeds in some cases exceeding that of
sound—have brought into existence
problems which are unknown in ordinary
flying. Before stratosphere flying can
be made possible these problems must
be solved.
The wind tunnels already described
only partly help to solve the problems.
To build, however, large tunnels with
air speeds up to 500 miles an hour
would be so expensive that it is practically impossible to do so. Experiments
are now being carried out in very small
wind tunnels of only a few inches in

diameter, using specially constructed
steel models of aeroplane wings which
are tested in a wind of over 1,500 miles
an hour ! In America a five- to sixfoot tunnel is being constructed to run
at 500 miles an hour. The heat which
will be created by the air moving at this
high speed, will make it necessary to
instal a large cooling plant so that the
observers at the wind tunnel will be
able to carry on with their work.
One of the most ingenious of wind
tunnels is the vertical wind tunnel
at Farnborough. It is used to study
one of the most difficult of the
manoeuvres of the aeroplane, namely
spinning, how it is caused and why, with
certain kinds of aeroplanes, it is found
impossible to get out of the spin once
it has started, so that disaster is inevitable.
In the vertical wind tunnel the air
is blown upwards and the model of the
aeroplane flies round and round in the
ascending current of air. The speed
of the vertical wind can be so adjusted
that the model keeps flying round and
round in the same part of the tunnel,
and so can be watched all the time.
These models, which are strictly to
scale, are made of balsa wood. They
are fitted with an ingenious delay
mechanism which will move the controls,

the ailerons, rudder and elevators at
any pre-determined moment, so that
their effects may be studied.
These little models can be put into
a spin of any kind, and the movements
a pilot would make to try to get out
of the spin can be imitated. In this
way it has now become possible to
study every possible type of spin and
find out how to prevent or control
it, so lessening what was at one time
one of the greatest dangers of flying.
As an example, an interceptor fighter
for the Royal Air Force was sent from
the manufacturers for testing at the
official testing aerodrome at Martlesham
Heath in 5932. While it was being
flown it suddenly went into a spin
which could not be stopped, and the
pilot had to take to his parachute to
save his life. An exact model of the
fighter was made, and its spinning
movements watched in the vertical
wind tunnel. The explanation of the
dangerous spin was found after watching the behaviour of the model, and all
subsequent aeroplanes of this type

were, in consequence, made safe against
crashing in this way.
Seaplanes and flying boats behave
in many ways differently from land
machines, and models of them are
tested in special testing tanks. The
first seaplane model testing tank was a
small five-feet-wide one, built by Messrs.
Short Brothers, constructors of seaplanes
and flying boats, and it was so successful that much larger tanks were built.
At Farnborough the model seaplane
testing tank is 65o feet long and nine
feet wide, while in America there is one
which is 24 feet in width, 12 feet deep
and z,000 feet in length. The seaplane
or flying boat models are mounted
underneath a travelling carriage, upon
which the observers sit to note the
behaviour of the models as they travel
at high speeds on the surface.
In these tanks artificial waves are
created and the behaviour of the models
in calm or stormy seas, the way the
models get off the water, the resistance
of the floats and hulls when taxying
or landing, and so on are studied. It

EQUAL TO 500 M.P.H.
Owing to the difficulty of providing wind velocities as high as that of full-scale flight,
forecasts of a machine's performance, obtained by using models in wind tunnels, are not
always accurate. The discrepancy which arises is known as " scale effect " (see text). To
overcome this, models are in some instances tested in air under high pressure. Here is a
variable density wind tunnel constructed for this purpose, at the N.A.C.A. laboratory,
Langley Field, Virginia, U.S.A. By its aid, wind speeds equal to sou m.p.h. can be created

Associated Press

R EADY FOR A SUPER HURRICANE
When an aeroplane is being tested in a wind tunnel, it is attached to an elaborate arrangement of calibrated balances These can be used to record the forces acting on wings,
tail, and other parts. The figures thus obtained are of the utmost value to the designer
in predicting a machine's actual performance. Here is a Gloster " Gauntlet," standing
ready for a test in the large wind tunnel at South Farnborough, Hants

Keystone

FOR STUDYING SPINS
Upright testing tunnels are used for investigating the causes of spin. Models are
placed above an ascending current of air
inside the structure and control movements
are faithfully reproduced. Here is the vertical wind tunnel at Germany's experimental institute for flying at Aldershorst

was largely due to the work which was
carried out in the testing tanks that
Great Britain was able to build the
Schneider Trophy seaplanes which
finally won the trophy for this country.
The high speeds of these seaplanes—
seven miles a minute—and the high
speeds of landing on or getting off the
water, would have made it much too
dangerous to have built them first
and to have tested them in the air
without the knowledge first provided by
the wind tunnels and the testing tanks.
As a result it was learnt, for instance,
that it would have been far too great
a risk to try to get off and land on a
perfectly calm sea, or in a sea just
beginning to show " white horses."
The surface of the sea had to be gently
ruffled to provide the best landing for
these high-speed aircraft. The greht
flying boats of Imperial Airways, as
seaworthy as they are airworthy, were
designed as a result of the work carried
out in the tank and the wind tunnel.
The measuring instruments used in
III

these wind tunnels are among the most
delicate of their kind in the world.
The speed of the air in the wind tunnels
must be kept constant, as any variation
affects the flow of the air over the
model and may seriously upset calculations if not allowed for. The air speed
is measured by pressure gauges which
are so delicate that they are able to
indicate a pressure equal to one-fortieth
of a millionth of an atmosphere, or the
weight of a column of water one
hundred thousandth of an inch high t
Measurements of movements less than
one ten thousandth of an inch can be
made with other instruments used.
By an automatic gear, the speed of the
electric motor driving the airscrew in
the wind tunnel, is automatically adjusted so that the speed is kept constant within very narrow limits.
It can be safely said, indeed, that
it is largely due to the wind tunnel and
the seaplane testing tanks that flying
has been made so safe and many of the
problems of the air are being solved.
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HAWKER'S GLORIOUS ATLANTIC FAILURE
By Grenville G. 0. Manton
Of all the airmen who have risked their lives in transatlantic endeavour, none showed more
courage and resource than Harry Hawker, who, with Commander Mackenzie Grieve, was the
first British pilot to make the attempt in 1919. Amazing luck saved them in the nick of time,
although for a whole week they were given up by the world as lost

L

ONG before the feat was ultimately

accomplished in the year 1919,
the conquest of the North Atlantic
by air was an ambition cherished by
flying men. Prior to the War, when
aeroplanes were still crude, ill-equipped
and unreliable, the project was discussed and even planned. And against
all wisdom, venturesome spirits were
prepared to make an attempt on that
aerial journey across the sea, which
was to prove the undoing of many.
With the advent of the War, however,
these plans were temporarily abandoned,
and the idea of an Atlantic flight sank
into oblivion as the conflict grew in

intensity. But though the tremendous
developments of the years 1914-1918
dwarfed many past events and ideas into
insignificance, the possibilities of spanning those thousands of miles over the
ocean still remained as an unabated
lure when the War came to an end. So
strong was this, and so eager were men
to gain the honour of being the first
flying conquerors of the Atlantic—and
at the same time win the substantial
prize of r.r:,,000 offered by the " Daily
Mail "—that machines were already
being prepared in the early part of 1919.
Amongst these was a Rolls-Royce
engined, Sopwith biplane which had been
designed and put under construction in
an astonishingly short time. It was to
carry a crew of two, a pilot and a
navigator, and the men who took these
places were Harry Hawker and Commander Mackenzie Grieve. The aeroplane, named the " Atlantic," followed

normal design save that it had abnormally large fuel tanks and a special form
of undercarriage which could be detached in the air by means of a trigger
release arrangement. The object of
this was to relieve the machine of a
heavy part of its structure which was not
absolutely essential once the flight had
started. It was a bold move, the
abandonment of the landing gear, but
Hawker preferred to risk a minor
mishap on landing rather than slow his
pace and use extra fuel, by carrying the
undercarriage in his long ocean passage.
Critics regarded the scheme with considerable misgivings. Nevertheless,
Hawker, with a confidence born of
many years of brilliant flying, was as
certain of its practicability as he was of
his projected flight ending successfully.
At Brooklands Aerodrome he gave the
" Atlantic " a long and thorough test,
and then with his companion and his

PILOT AND PLANE OF FATEFUL FLIGHT
Though many aeroplanes have flown the North Atlantic since the first successful flight in
1919, it is still a journey fraught with considerable danger. All honour, then, is due to the
late Harry Hawker, seen on the left, for his gallant pioneer attempt in that year.
Below, his Sopwith " Atlantic " fitted with a 375 h.p. 12-cylinder Rolls-Royce engine.
A detachable undercarriage and a small boat which formed the top decking of the fuselage
were ingenious features. In page 115 there is a photograph of Hawker in his machine

Topical

plane, he sailed for Newfoundland. The
weather conditions on their arrival at
St. John's were neither encouraging nor
promising for an early take-off, the
ground being covered with snow and
ice, while the aerodrome was indifferent
as regards both surface and size.
In due course the " Atlantic " was
assembled, rigged and tested, and for
Hawker and Grieve there remained
nothing to do but to wait for favourable
weather conditions. Then began a
series of postponements ; reports came
through that the morrow would provide
suitable conditions of sky and wind,
but with the coming of another day,
hopes of starting were instantly extinguished by onslaughts of rain, fog
or raging wind. Time and again circumstances arose which, with men of
different calibre, would have played
havoc with nerves keyed up for so great
an adventure as that which lay before
the " Atlantic's " tiny crew. But with a
placidity that caused wonderment
amongst those who associated with them,
Grieve arid Hawker stood by, waiting
for the weather to give them their
chance. It came on Sunday, May 18.
So, on that day at 3.5 p.m., the Sopwith, staggering under its immense
load of fuel, lurched dangerously into the
air. For one breathless moment it
seemed impossible that it could clear
a fence on the verge of the field ; then,
as it gathered speed, Hawker's sure
hands coaxed the craft upward, and
with a narrow margin, disaster was
Slowly, surely, the plane
averted.
climbed into the sky, light playing on
glistening fabric, struts and whirling
airscrew. A few moments and it was
gone. And heading out towards the

BEFORE THE START

Long before their departure, Hawker and Grieve had fully prepared their machine for
their long flight, but bad weather caused an irksome delay. Here is the " Atlantic "
undergoing one of its daily engine tests on the rough aerodrome, at St. John's, Newfoundland,
during the period of waiting, prior to the start on May 18, 1919
grey ocean, those two courageous men
settled down to their hazardous journey.
Scarcely had the " Atlantic " flown
out of sight of land than Hawker and
Grieve were faced with the fog of Newfoundland Banks. With all the skill
that had made him famous, Hawker
climbed his craft through the vast
vaporous shroud and at 4,000 feet they
rose above it. For a whole hour they
flew on without sight of the sea. Then
for a few brief moments Grieve was able
to make observations through a break
in the clouds which enabled him to
calculate the drift of their craft.
Hours passed, until at 10.15 p.m. they
were able to estimate that they had
journeyed some 400 miles. But as they
drove onwards through the night,
ominous clouds, towering like giants,
rose up before them. Rain lashed
across their plane and immense gusts
beat and buffeted her wings, yet, with
sky and sea obscured, the adventurers
thundered on. As yet the moon had
not risen, and the night was dark and
dim. It was freezing hard, and as
Hawker banked and turned to avoid the
huge black clouds as best he might,
his companion, with frost-bitten hands,
struggled to take sights. It became
clear that theirs was going to be no easy
conquest of the sea and sky.
After 5i hours the " Atlantic " was
flying at r o,000 feet, and Hawker,
watching his instruments, grew suddenly
concerned. The thermometer registering the temperature of the engine's
113

cooling system was rising—a most
ominous sign. By an arrangement of
shutters on the radiator the temperature could be controlled, but Hawker,
on operating them, found that there
was no response. It became apparent
that trouble, serious trouble, was
developing. As he flew on, banking
and turning his plane through the huge
cloud areas, his mind grappled with this
new development which, with each
minute, grew more alarming. For,
unless the Rolls-Royce engine could be
kept at a reasonable temperature,
failure, and a fall into the dark waters
of the Atlantic, would be inevitable.
It was a desperate situation demanding
desperate measures, and Hawker decided
that he must dive his craft with the
engine throttled down in order to reduce
its high temperature. For three thousand feet the " Atlantic," with screaming bracing wires, hurtled down towards
the sea, and then, as it was brought on
to an even keel, the pilot was relieved
to find that the needle on .the thermometer had retracted. The throttle was
opened once more and the machine
flew on. For a while at least calamity
had been averted. Meanwhile, Grieve
had been enduring considerable discomfort from the cold, and with the
frequent changing of the course of the
machine necessitated by the clouds and
cooling trouble, his navigational work
had been made extremely difficult.
In the first hour of Monday morning.
both pilot and navigator were occupied

penetrate their denseness would have
courted danger too
much. Descent was
the only way.
Through thousands
of feet of blinding
vapour the " Atlantic
glided downward, until
at a bare i,000 feet the
air grew clear. But if
Hawker felt any relief
at that moment it was
quickly changed to
acute consternation
when the idling engine
failed to respond to the
throttle. Below, the
angry Atlantic rose up
to meet them, as Grieve
worked feverishly with
the fuel pump in a
desperate attempt to
coax the engine into
life again. Critica 1,
terrible moments!
Then, when all seemed
lost, the Rolls-Royce

END OF A GALLANT STORY

Though heavy seas were running when
Hawker was compelled to bring his
machine down, his wonderful skill prevented it from being wrecked at the time.
But hours of buffeting by angry waves
tore the plane to pieces. Below, the craft
all but submerged just before being salved.
Above, the sorry spectacle of the Sopwith
after being hauled aboard the S.S. Lake
Charlottesville
with serious problems. For Hawker
there was the trouble that had reappeared in the cooling system, while
Grieve made the discovery that there
was a big error in their navigation.
Eight hundred miles from land,
darkness and storm clouds all around,
and sudden and complete failure of their
engine dreadfully imminent—such were
the factors of the predicament in which
these two wayfarers found themselves.
It now became perfectly plain to
both Hawker and Grieve that they
would never be able to set their machine
down on dry land again, and that their
only chance of survival was to be
picked up by some passing vessel after
their plane had settled on the sea.
With this calamitous termination of
their effort growing ever nearer they
flew on. Slowly, cautiously, Hawker
nursed his machine till he had reached
12,000 feet. For a time they travelled
in the moonlight with the clouds below.
But presently the course was blanked
off with an expanse of clouds which
rose thousands of feet higher. To attempt to rise above them would have
overtaxed the strained engine; to

spluttered, coughed and roared off again.
This incident that so nearly spelt
disaster occurred just as the east became
streaked with dawn. Never could daylight have been more welcome than it
was to those two men. Grieve had calculated that they were flying over the
steamship line, and to sight a vessel was
now their main concern. So for two
and a half hours more Hawker nursed
his stricken engine, flying in half a
gale, dodging rainstorms and fleeting
clouds, ever watchful, hoping to see
some ship. And then at last a ship I
A shout of delight came from Hawker
as he pointed out a small craft.
Round and round they flew, firing
Very lights until the crew observed
them. Then, as soon as they obtained
a responding signal, Hawker cautiously
brought the " Atlantic " down on to
the water. Few pilots in the world
could then have alighted with such
precision, under such circumstances, for
heavy seas were running and a high
wind added to the difficulties that
confronted him. But so smoothly and
perfectly did the " Atlantic " settle
that Hawker and his companion were
able to launch and enter their small
emergency boat, which was carried on
the plane. Meanwhile, a boat had put
off from the rescuing ship, and after an
anxious ri hours they were taken safely
aboard. It was then that they discovered that the vessel that they had
come across so providentially was the
" Mary," a small Danish steamer en
route for Europe. Scarcely had they
boarded her than a great storm broke,
compelling the ship to heave-to. Thereafter she laboured through heavy
seas, heading for the Scottish coast.
But meanwhile the world, and England in particular, waited anxiously for
news. None came, for the " Mary "
had no wireless and saw no passing
ship to which a message might have
been given. A week passed by and hope
that the two men might be still alive
wavered. Then the silence was broken ;
a message was flashed from the Butt of
Lewis of the " Mary's " arrival with the
two airmen aboard. A wave of enthusiasm and jubilation swept over Britain.
Hawker and Grieve were safe.
Later the details of their adventure
became known. For 141 hours they
had fought a battle with the
elements and with chance. Through
rain and wind, fog and darkness
they had struggled on, covering about
1,40o miles — nearly two - thirds of
their journey. And though they failed,
that gallant endeavour of Harry Hawker
and Mackenzie Grieve will ever remain
as one of the finest flights in the
glorious history of aviation.
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HERO OF A HUNDRED THRILLS
A genial and modest disposition combining with uncanny skill and calm courage made Harry
Hawker one of the most popular and successful pilots in British aviation. Learning to fly in
1911, he became chief pilot to the Sopwith Company and after a hazardous four years of testing
work during the War, figured in the first Atlantic flight attempt, the story of which is told in
the chapter beginning in page 112. He was killed in a crash near the Hendon aerodrome in rozz

WAR BY AIR AND SEA : CAMEOS OF MODERN CONFLICT
These three photographs, which strike a distinctive note in modern war preparation, were taken with the Mediterranean and
Home Fleets during 1935 war exercises. The efficiency and war-time effectiveness of the aircraft section of the Navy are
vividly portrayed. Above, a Hawker " Osprey " takes off from the deck (up wind—note the smoke guide) of the aircraft
carrier H.M.S. Eagle to make a long-distance ocean patrol. Below, diving unseen from above, enemy planes make devastating
attacks by bomb and machine-gun on floating craft. Right, the Eagle, which has been attacked by " enemy " machines, makes
a rapid counter-manoeuvre. Turned into the wind, she steams full speed ahead, while " Fairey " and " Blackburn " planes get
ready to take off to engage the aerial marauders

BEAUTIFUL CLOUDS THAT HELP THE GLIDER
This graceful soaring plane of special high-efficiency type is starting a flight near Breslau. The
clouds, with shafts of sunlight piercing through them, which form such a striking background
to the plane, have another importance for the airman. Such a formation as that towards which
he is going would have rising columns of air beneath it, providing an abundance of lift to draw
the glider upward and help him on his way across the countryside
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WONDERS OF ENGINELESS FLIGHT
By Major C. C. Turner
One of the most romantic developments of modern flight is the glider. For the first time in
man's age-long efforts to conquer the air, he is now able to make something approaching the
effortless flights of the sea-gull and the hawk. This wonderful achievement has led to the
enthusiastic adoption of gliding as a sport in many countries, particularly Germany, and the
story of its romantic development is vividly described in this chapter

LIDING flight, or flight on an
engineless aeroplane, before 1919
regarded as a field for experiment leading towards " motoring in
the air," has assumed an importance
unforeseen even by enthusiasts. Instead
of departing into the limbo of useless
things, it has become a highly important
branch of aeronautical practice. A
man has kept aloft in the air for a day
and a half in a heavier-than-air apparatus without means of propulsion ;
another has travelled the amazing
distance of 310 miles.
Even greater achievements, doubtless, are in store, and further improvements in the apparatus
and it is

G

WINGED GRACE
The sailplanes,

with
which soaring flight is
achieved, are craft of
remarkable beauty with
thin, tapering wings and
smooth, slender bodies.
These two sailplanes on
the right, photographed
in a frame of trees, make
a perfect picture, rivalling
in aerial grace and with
accuracy,
remarkable
imitating in form, the
three cormorants seen
in the small photograph
above

equally certain that engineless flight will,
within limits, be capable, very shortly, of
serving practical purposes.
No one can say what turn events
would have taken had there been no
World War, but it is easy to see that the
restrictions imposed by the Allies upon
conquered. Germany, by which our late
enemies were prevented from developing
high-power aircraft, caused them to
direct their energies to research of
another kind. Doubtless they would
have done this in any case, but the
incentive was all the greater in the
circumstances. And they set to work
in good earnest, and produced remarkable results.
Their example inspired Britain, and
there was a glider meeting at Itford
Hill, near Lewes, in 1922, which proved
the occasion for a gathering of many
flying pioneers of this and other countries. Of the visitors, the most notable
were Anthony Fokker and the French-

man, M. Maneyrol. Some good performances were the result, but as most of the
gliders were of a primitive, unairworthy
character the flights made, both in
distance and duration, were elementary
judged by modern achievements.
British experts, generally speaking,
failed to see any practical purpose in
gliding, and they turned their attention
towards low-powered aeroplanes, or
" power gliders," as they were called by
some people.
Meanwhile, the Germans and the
French remained faithful to the glider,
and especially to its more advanced
form, that of the true cloud-soarer, and
eventually Britain was shaken out of her
indifference. Many gliding clubs were
formed, a British Gliding Association was
constituted, and the promise of Government assistance obtained.
Once the possibilities of long-sustained flight on motorless aeroplanes
are grasped, the fascination of it is

FOKKER IN A PEACE PLANE
The success achieved in Germany with the revived art of motorless flight during early
post-War years, encouraged enthusiasts in all other countries. England quickly, took up
the sport, and to such effect that in 1922 a successful gliding competition was held at
Itford Hill, near Lewes, Sussex. Amongst the competing pilots was Anthony Fokker,
the world-famous aeroplane designer. Above, Fokker is seen in his biplane glider taking off
irresistible. It is the very poetry of
flying, for it is the nearest approach to
the flight of birds that Man has yet
realized. No roaring of engines, no
fumes of petrol, no smearing by dirty
oil ; the winged machine slides through
the air, and no sound is heard except
the music of air sweeping over wings
and wires.
Below the hill a man is at work in a
field. He is intent upon his work and,
for several minutes at a time, he does
not raise his head. A big shadow
sweeps over him swiftly. It is not that
of a cloud, for the sky is clear ; it is

concerning a wonderful new world. It
becomes clear that gliding is shedding
new light on the whole science of ways
of the air, and may contribute important new matter to flight. Clearly, it
may be important to the aeroplane pilot,
enabling him to obtain experience at
small cost, and giving him confidence ;
it gets him over what is, to some, the
frightening first ordeal of trusting to air.
A vast field of study is opened up.
So sensitive is the soaring apparatus
that the radiation of heat from a field
of bright-coloured flowers affects the

flying. A' slight downward tendency is
felt over a pond, or a row of trees. A
group of houses, especially red-tiled ones,
sends up a current so definite, that
soarers deliberately take advantage of it.
There are several different types of
apparatus, from the beginner's to the
record-breaker's, with its enormous
span of narrow wing. Gliders are
launched by elastic cords,' or by motor
cars. Sometimes they are towed aloft
by an aeroplane, and then released. In
still air some types have a gliding
gradient of I in 3o and slopes even
more gentle than that.
Many experiments with trains of
gliders have been made; an aeroplane
towing three or four, each with its pilot,
and each to be released as desired. Mailcarrying and war operations are foreshadowed by such experiments, in which
Russia is taking very great interest.
Wireless apparatus has been carried in
soarers, and there have been many
soaring flights at night. Gliders for ten
or a dozen passengers even are promised.
At the great Rhon meeting in 1935,
the sixteenth annual meeting of the
kind, the total distance flown in the

far too big for any bird. Startled, he
looks aloft. No more than a hundred
feet above him is a graceful winged
apparition. He does not hear a sound
until " Hallo I " a voice from the skies
greets him. He is too astonished to
reply.
To the British, the principal object of
gliding is sport, although if you visit a
gliding club you will
TOWARDS THE SOARING STAGE
hear much eager disIn the early stages of training the glider pilot, the pupil flies an
cussion of thermal cur- elementary
machine with which short, low glides are made. When
rents, of cloud" streets," proficient, he passes on to a secondary type, capable of limited
soaring
flight.
Finally he flies the sailplane proper, the most adof thunderstorm soarvanced of- all motorless 'planes. Below, a secondary machine of the
ing, and technicalities
Prufling type, at the moment of release

AUSTRIAN ACE OF MOTORLESS FLIGHT
Much of the popularity of gliders and sailplanes is due to Robert Kronfeld (left), a young
Austrian airman. His demonstrations of the possibilities of this most graceful development
of flight, not only in his own country but in Germany and Great Britain, have fired many
" airminded " young men with a desire to emulate his feats. Above, his sailplane " Wien,
with which he achieved several long-distance and height records, is shown in flight

fortnight was approximately 22,000
miles, and the number of launchings was
513. Thus, the average distance per flight
was 42 miles. It would have been a
remarkable total even for a poweraeroplane flying meeting.
Britain had a 9 days' meeting at
Thirsk, Yorks, in August, 1935, and in
spite of bad weather there was more
than 133 hours flying.
Germany set the pace in long-distance
soaring ; but the world was startled in

January, 1923, by a soaring flight of
7 hours, 3 minutes, in Algeria, by Lieutenant Thoret, a French officer. Such
flights are made by ranging to and fro
over a region of ascending air, and are
monotonous to watch, and, as a rule,
monotonous to perform.
Lieutenant Thoret's flight was followed by many long duration flights of
the kind, and in 1926, Herr Max Kegel
flew a distance, measured in a straight
line, of m miles, and in 1929, Herr
Robert Kronfeld flew on a glider a
distance of 62 miles. At about the same
time the duration was sent up to 15
hours. Kronfeld came to England, and
promptly did a 70 miles glide from
Itford to near Portsmouth, using the
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South Downs air currents. In August,
1930, he did glides of 93 miles and roo
miles. He and others crossed the
Channel, but in these cases they were
towed aloft by aeroplanes. Kronfeld
has crossed the Alps by a glider, a feat
also performed in September, 1935, by
Schreiber, who was released from an
aeroplane. Kurt Schmidt, in August,
1933, stayed up for 36 hours on a course
to and from Patersort and Korschenruh.
It was not long before accidents
occurred, due in most cases either to the
collapse of the apparatus in the air, or
to mishaps in launching. Improved
launching methods, the observance of
certain precautions when a motor car
is used, and the stressing of the wings,

Fox

UP AND AWAY
With a swift rush forward, a sailplane,
launched by means of an elastic rope,
sweeps out over a valley ready to rise on
air currents rising upward from the lower
ground. Here is a typical scene at the
London Gliding Club's site on Dunstable
Downs, Bedfordshire

calculated for the forces with which
they have to contend, will go to the root
of the matter. Unfortunately, it is not
always possible to eliminate human
error or folly. For spectacular purposes
men loop-the-loop in gliders, and, provided the machine has been certificated
for aerobatics, there is no reason why
looping-the-loop should not be safe in
good hands. Not so as yet, is the " in
loop," which the late G. E. Collins
was attempting when his machine broke,
and he was killed.
The machine on which G. E. Collins
did many of his big flights was a
" Rhonadler," with a span of 57 feet,
and weighing only 364 lb. (There are,
however, gliders of much greater span.)
On one occasion Collins described the
sensations of soaring :
There is no sense of danger at these
heights. You float like a man in a comfortable armchair, lulled into happiness
by the fact that all movement seems to
have died away. The birds are far below
you. No thought of danger enters your
head. The celluloid cockpit-cover protects you from the wind. You have
realised the dream of man through the
centuries—to soar as the birds soar, as
free as the air.

Sport

,E General

FIRST STEPS TO SOARING
The elementary principles of gliding and soaring are learnt by the novice in short, low
flights on a simple machine of the type shown above. The girl pupil's feet are resting on
the rudder bar and in front of her is the " joy-stick " which gives longitudinal and lateral
control. Note the safety belt over the shoulders and the small hook to which the launching
rope is attached, on the extremity of the landing skid
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But it is not always so pleasant. Take,
for example, an early experiment by
Mr. H. Bergel, who ascended from
Dunstable, and flew to Homchurch, in
Essex, July, 1935
As a last resort before landing ignominiously at Radlett (a bare ten miles
from Dunstable) I made for some red-

SILENT WINGS ABOVE THE SNOWS
Man-made craft and rugged Nature join in making a singularly impressive scene in this
photograph taken during an international gliding meeting held at Jungfraujoch,
Switzerland, in 1935. The sailplane, which is flying over the famous " Aletsch "
glacier, is of a type developed from years of scientific study and experiment. The
big-span, tapering wing gives a very shallow angle of glide with a high degree of control at
relatively low speeds, and the machine as a whole, with its perfect streamlining, represents
the highest aerodynamic efficiency
123

War in the Air.

roofed villas grouped together. Thank
Heaven, it worked, and again I settled
down to interminable circling, at last
reaching cloud-base level at 3,400 feet
(the clouds were steadily going higher).
Once again I set off east. Once again
I lost height very rapidly, till I reached
Southgate (or thereabouts) at 1,20o feet.
Once again, in desperation, I went for
houses, and in particular a burning
rubbish dump. And again it worked (I
smelt the rubbish dump half-way up),
and I went round and round and round
till I got to 3,800 feet (cloud-level again).
After that it was a bit of a nightmare.
I found I was in sight of—London Bridge !
I raced off east, circled a bit off the Mile
End Road, got to Barking and circled a
bit more. I now had my eyes on what
looked like a usefully flat and open field
running down from a main road to the
Barking Power Station. As I was then
losing height I kept my eye on it as a
hopeful landing ground. When I was
down to about 1,8o0 feet I looked a bit
closer, and found that the whole field
was one gigantic web of 133,000-volt
cables ! "
British gliders, although not yet
among the world-record breakers,
One
have proved highly efficient.
type was designed by an ex-corporal
mechanic of the R.A.F., and on it
Flight-Lieutenant E. L. Mole, in 1933,
made a flight of 7 hours.

4

FIGHTS & FLIGHTS OVER FLANDERS LINES
By Capt. J. B. Sterndale Bennett, M.C.
Daring exploits of airmen flying over the enemy lines, the first use of aerial photography,
and the story of how the first V.C. ever awarded to an airman was won, are recorded in
this chapter. These stirring stories are amplified by personal narratives, and the events
recorded lead up to the period of more intense aerial warfare after 1915

ir

E military actions which occupied
the attention of the British army
on the Western front during 1915,
included the battles of Neuve Chapelle,
of Hill 6o, of 2nd Ypres, of Aubers
Ridge, of Festubert and Loos. During
these operations the Royal Flying Corps
played an increasingly important part
and gained experience which was to be
invaluable in the future. For the
moving spirits of this new arm of the
service were never slow to exploit the
lessons learnt on the spot, nor did they
lack ingenuity and invention to supply
their needs.
Their duties became more stabilized
as the trench lines settled to deadlock
in the west. There remained always in
the forefront the comparatively, hum-

Another machine of British design
and construction deserving of note, is the
" Scud." Unlike other soaring craft, it
has quite a small wing span and a metal
tubing figures in its assembly.
For obvious geographical reasons, it
is difficult to achieve in this country

ILL-FATED ACE
Notable long-distance flights were made
in gliders by G. E. Collins, seen below,
during 1933-5, and among British sailplane pilots he was undoubtedly supreme.
In 1935 he was engaged by an " air
circus to give aerobatic displays, and
while making an " inverted loop " his
glider broke up and he was killed
Fox
Planet News

RUSSIAN EXPERIMENT
Modern Russia is keenly interested in the
development of engineless flight, and
much research work has been carried out
in recent years. Here is a sailplane, slung
beneath a balloon, before being released
for a flight. The object of the experiment
was to test the effectiveness of carrying
the machine into an area where air currents
would at once provide it with lift several
hundred feet above the ground
the distances covered by gliders on the
Continent. The wind is seldom in the
right direction to give sufficient distance
over land.
The distance record steadily increases.
Starting from -Mount -Wasserkiippe,
Prussia, on July 29, 1935, four German
pilots heat the new world record just
set up by Ludwig Hoffman's flight
of 297 miles. The four pilots—
Brautigam, Oeltzschner, Steinoff, and
Heinemann — all landed at Brno, in
Czechoslovakia, a distance of 310 miles.
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HE WON AGAINST ODDS
Temporary-Major Lance Hawker was
awarded the V.C. for a remarkable feat
of bravery in the air on July 25, 1915.
Alone in his 'plane he met and routed
three German aeroplanes each carrying
an observer as well as the pilot
125

drum task of reconnaissance, both
tactical and strategical—tactical, to
discover the immediate disposition and
movements of the enemy ; strategical,
to reveal, by observation from the air,
any indications of his more extended
purpose. In other branches it had
become clear that registering for the
artillery had to be brought to a far
higher state of efficiency if it was to be
of a constant and trustworthy character.
The bombing of enemy railway centres,
of moving troops, of vital centres of
production needed a far higher degree
of accuracy than had at present been
attained, and the method and weapons
of aerial fighting had to be developed to
that pitch which, later, made it one of
the most scientific forms of warfare.
During this period, great advances
were made in all these branches of aerial
activity, but the first to emerge from its
chrysalis stage and become of inestimable value to the infantry, was
photography from the air of the enemy
trenches and defensive works. Credit
belongs to Lieutenants C. C. Darley and
V. N. Wadham of the 3rd Squadron
for having taken the first photographs
which actually modified the plan and
contributed to the success of an infantry
attack. This was early in February,
1915, when a joint French and British

assault was made on some brickstacks
south of the La Bassee canal, and its
success was largely due to the discovery
by photography, of an undetected
German sap. Amongst the pioneers of
this branch was Lieutenant MooreBrabazon, who, with Lieutenant
Campbell, was in great measure
responsible for the introduction of
the first specially designed aerial
camera, made by the Thornton Pickard
company. Lieutenant Moore-Brabazon,
who subsequently became head of the
photographic department, was the first
Englishman to qualify for a pilot's
certificate, and in 1909 had won the
/:„I,000 " Daily Mail " prize for flying
the circular mile—a veteran, indeed.
The battle of Neuve Chapelle opened
on March to, 1915, and, to quote the
official account : " for the first time in
its history, the British army went into
action with a picture of the hidden
intricacies of the enemy defences, and,
after the first assault, bombing parties
were able to make their way, without

V.C. SMILES AT DEATH
The daring feat for which Captain John A.
Liddell was awarded the Victoria Cross, is
described in page 127. This photograph
was taken just after the terrible wounds,
received in the fight which gained him
his V.C., had been dressed. He died from
his wounds a month later

loss of time, to their separate objectives."
This remarkable result had been achieved
by the photographers of Nos. 2 and 3
Squadrons, who had covered the whole
of the German trench system in front
of the army, to a depth of 70o to 1,50o
yards. More important still, it had been
possible to construct a map which
showed in detail the enemy dispositions
and which was distributed by the
hundred to the attacking troops. Unfortunately, the strong points in the
German lines which held up the British

bombs on a stationary train, killing and
wounding 75 men and causing sufficient
damage to delay traffic for three days.
Another notable adventure of this
time was that of Lieutenant G. W.
Mapplebeck, who, as has been told, was
a partner in the first reconnaissance of
the war. He was one of three pilots
who, on March I1, set out to bomb the
railway junction south-east of Lille.
He came down, but succeeded in taking
refuge in a wood, whence he escaped
later to the city. Here he was be-

did some brilliant work for the guns
during the succeeding counter-attacks.
But a far grimmer struggle was about to
take place, for on the 22nd the Germans
launched their first gas attack in the
Ypres salient. The warnings which
preceded it were not substantiated by
any observation from the air, and with
dramatic suddenness we are told :
At about 5 o'clock in the evening of
April 22 Captain L. A. Strange of No. 6
Squadron, flying in calm and pleasant
weather over the north-eastern sector
of the Salient, saw a sudden bank of yellow

Rhodes-Moorhouse, who descended to
30o feet to hit his objective, the railway
line, was mortally wounded by rifle or
machine-gun fire. In spite of his
wounds he flew the 35 miles back to his
squadron and handed in his report, but
the next day died in hospital.
The next British attacks, those on
Aubers Ridge and Festubert in May,
were notable for an attempt to secure
better contact with the infantry during
their assault. A scheme was evolved
by which the troops should lay down
white strips at stated stages of the
advance which would be visible from
the air. But infantry in battle is
notoriously unsusceptible to the
anxieties felt at headquarters, and, in
this case, perhaps inconsiderately, argued
that there were more urgent matters to
attend to than the laying down of white
carpets. So the scheme went awry.
In the interval that followed before
the battle of Loos in September, steady
progress was made by the inventors,
particularly in the matter of bombing
sights. A change in command was
made in August, when Sir David
Henderson left for the War Office and
Colonel H. M. Trenchard succeeded him.
The period, too, was rich in deeds of
gallantry, of which the following are
typical examples.
On July 31 Captain J. A. Liddell was
engaged on a long flight reconnaissance
over Ostend—Bruges—Ghent.
While
flying at a great height he became the
victim of an " Archie," a piece of shell
breaking his right thigh. He was

FIGHTER OF '15
Before the introduction of the synchronised
gun, which fired forward through the
airscrew, the Vickers " gun-bus, seen
below, did good service in the aerial warfare
of 1915. The gunner, armed with a
Lewis gun, sat in the nose of the nacelle
and had a wide field of fire. But the
machine was slow, and vulnerable

FLANDERS TRENCHES

AERIAL COMBAT FROM THE AIR
This remarkable photograph of a French fighting biplane pursuing a German A.E.G.
biplane during a fight near St. Quentin, was taken from another French plane flying below.
The French machine (left) was flown by Gilbert, and the German plane was eventually
brought down after the observer had been shot. Genuine photographs of aerial combats
during the Great War are extremely few in number
attack were not visible from the air.
Bombing from the air, which had tended
to be the incidental occupation of the
reconnoitring pilots, now became more
systematized, specific objectives being
allotted to different squadrons. During
the progress of a battle, it was important
to arrest the arrival of enemy reinforcements as far as possible, and to this end
attacks were directed against railway
junctions and moving or stationary,
trains. At Courtrai, during the Neuve
Chapelle battle, Captain L. A. Strange,
flying so low as barely to miss collision
with the telegraph wires, threw three

friended and hidden by the French,
although the Germans set up a hue and
cry for him, putting a price on his head
and threatening death to those who hid
him . Mapplebeck succeeded in escaping
into Holland and thence rejoining his
squadron. He was killed in England as
the result of a crash on August 24, 1915.
The ebb and flow of the fighting on
Hill 6o, which began on April 17, 1915,
was zealously watched by the squadrons,
and here they, did much to contribute to
the surprise of the first attack by denying the enemy aircraft observation of
the British concentration. They also

green cloud spring up along the German
trenches and move towards the line held
by the French' 45th division. On the
ground the French troops viewed it first
with more curiosity than alarm, but soon
the gas enveloped them and passed on,
leaving blue-faced dead and an open road
to Ypres.
Then followed for the Allies some of
the most critical days of the War, and in
the heroic efforts which were made to
stem the tide the R.F.C. played a vital
part. By ceaseless reconnaissance they
were able to keep the Allied commanders
apprised of enemy movements, and
every possible effort was made by
bombing to delay enemy reinforcements.
It was during such a raid that SecondLieutenant W. B. Rhodes-Moorhouse
earned the first Victoria Cross ever
awarded to an airman. This was
during a bombing exploit at Courtrai :

This photograph, taken by an aerial
observer from a height of 7,000 or 8,000
feet, shows a section of the amazing
zig-zag of trenches and their surrounding
shell holes in Flanders in 1915, and
demonstrates the extraordinary value of
aerial photography in revealing details
of enemy positions. Note the shell
bursting
rendered unconscious and his observer
found the machine dropping swiftly.
Captain Liddell recovered partial control after a drop of 3,000 feet, and by a
great effort righted the plane. He was
continually fired on, but succeeded in
bringing his machine home after half
an hour of indescribable effort and
agony. A few days before, Major L. G.
Hawker, D.S.O., had engaged singlehanded, three German aeroplanes all
fully equipped with pilot, observer and
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AIRMAN'S VIEW OF SINISTER CLOUDS
This photograph gives an aerial view of a gas attack at Ploegsteert Wood, on September 25,
1915. The clouds of gas are seen as white mist in the foreground, creeping under the
towering masses of cloud in the sky. Because of its density, poison gas clings to the
earth, and although deadly to the men in the trenches, was not a menace to airmen

machine-gun. He routed them utterly,
sending two to the ground, one behind
the British lines, while the third took
to flight.
These gallant officers also
received the Victoria Cross.
One of the most hazardous deeds of
this time was thus related by " Eyewitness " (Colonel E. D. Swinton) :
On Monday the loth . . . one of our
airmen had a thrilling experience. He
was alone in a single-seater aeroplane in
Pursuit of a German machine. While
trying to reload his machine-gun he lost

control of the steering gear and the aeroplane turned upside down. The belt round
his waist happened to be loose and the
jerk of his turn almost threw him out of
his machine, but he saved himself by
clutching hold of the rear centre strut—
the belt dipping down round his legs.
While he hung thus, head downwards,
making desperate efforts to disengage his
legs, the aeroplane fell from a height of
8,000 feet to about 2,500 feet, spinning
round and round like a falling leaf. At
last he managed to free his legs and reach
the control lever with his feet. He then
succeeded in righting the machine which
turned slowly over, looping the loop,

whereupon he slid back into his seat. This
constitutes a record in a service where
hairbreadth escapes are of daily occurrence.

This daring and resourceful pilot is
now identified as Captain L. A. Strange,
whose feat at Courtrai in March, and
whose observation of the first gas cloud,
have already been described.
An almost comparable feat was
accomplished by Lieutenant-Observer
J. F. P. Harvey, who in a letter
published contemporaneously wrote :

I had had a fight with two German
aeroplanes, when a shell burst very close
to us and I heard a large piece whiz past
my head. Then the aeroplane started to
come down head first, spinning all the
time. We must have dropped about
5,000 feet in about 20 seconds. I looked

with a terrible
round at once and saw
wound in his head—dead—then realised that
the only chance of saving my life was to step
over into his seat and sit on his lap where
I could reach the control. I managed to
get the machine out of the terrible death
plunge, switched off the engine and made
a good landing on terra firma . . . We were
o,000 feet up when poor — was killed,
and it was this tremendous height which
gave me time to think and act,
Before and during the battle of Loos
the R.F.C. pilots were again prominent
over the battlefield, the squadrons
being formed in battle order, each with
its appointed task. The bombers, in
particular, met with notable success, the
most destructive of their exploits being
carried out over Valenciennes. This
was on September 26, when Lieutenant
M. G. Christie and Second-Lieutenant
G. G. A. Williams set out to bomb the
locomotive sheds at this railway centre ;

FEARED BY THE ENEMY
Captain L. A. Strange, one of whose feats
is described in the opposite page, was
known as a most daring pilot with the
Royal Flying,Corps in France in the early
days of the Great War

END OF AN AIR DUEL
This German Albatros aeroplane was brought down in a duel with a British airman near
Bixschoote, north-west of Passchendaele, in Flanders. He was shot through the head,
and his machine crashed, but was not set on fire. The pilot was still breathing when the
machine came to earth, but died a few moments later. A French sentry stands guard
over the body until it can be given burial

both secured direct hits, two ammtfniHon trains were struck and twenty
trucks of shells exploded, stopping all
traffic for a time. The Germans afterwards admitted that such attacks did
seriously harass them, although, they
claimed that they did not ultimately
affect their battle programme.
So far mention has been made of
British offensive action only, but it is not
to he supposed that during this time the
Germans were by any means inactive.
Indeed, throughout the months of 1915
fighting in the air became more and
more frequent. Rifle and revolver were
still the common weapons of the airmen,
and a surprising number of victims fell
to them. But experiments were constantly being made with the idea of
obtaining forward fire from machineguns. A Vickers fighting biplane (F.B.5)

arrived in France in February. This,
with its Lewis gun fixed forward in the
observer's seat, proved for a time very
satisfactory, and did considerable execution. But the Germans were also
developing their machine-gun-armed
fighting aeroplanes and taking their
toll both of British fighters and reconnaissance planes. An early instance of
that courtesy between the opposing air
forces, which afterwards led to the
occasional dropping of wreaths over the
line, in honour of distinguished airmen,
is given in the official history :
On July 21, Corporal V. Judge (observer
znd-Lt. J, Parker),on a Voisin of No. 4 Squadron, set out on a lone reconnaissance to
Bapaume. Their armament was a Lewis
gun and six drums of ammunition, two
revolvers and a rifle.
They never came
back. A note dropped by an enemy pilot
over the British lines gave the news that
the Voisin had been shot down in a fight,
that the officer had died of his wounds
and the pilot made prisoner. " The German
pilots have the highest praise for their
opponent who died in an honourable
fight," the note concluded.
But as yet air fighting, as it afterwards came to be known, was in its
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THE FIRST AIR V.C. AND OTHER PILOTS OF RENOWN

F . N.Birkett

Second-Lieutenant W. B. Rhodes-Moorhouse, left, won the first V.C. ever awarded to an airman, and the story of his heroic deed is told in page 127.
He died of his wounds before he knew of the honour bestowed on him. Lieutenant J. T. C. Moore-Brabazon, centre, attached to ist Wing headquarters in France, was a great pioneer of aerial photography. Lieutenant G. W. Mapplebeck (right) was brought down near Lille in March, 1915,
but after lying in hiding got across the Dutch frontier and thence returned to his squadron. He was killed five months later

infancy. The total of 240 fights in the
air which took place between June and
October, 1915, was gradually to be
exceeded until it assumed vast proportions.
The next step, however, was
with the Germans, who, towards the end
of the year, introduced the most deadly
fighting machine known up to that time,
the monoplane called after its Dutch
inventor, Anthony Fokker.
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DRAMA OF THE KING STEPHEN
On January 31, 1916, nine German airships crossed the North Sea to bomb England. One of them, L19, came down in
the North Sea owing to lack of petrol. She was found, still floating in the North Sea, by the Grimsby trawler King
Stephen, whose skipper refused to take on board her crew which outnumbered his by 20 to nine. The first responsibility of the skipper of this trawler was the safety of his vessel and his men. He was justified by the rules of war in
refusing to take on board the possibly armed crew of this Zeppelin. Similar decisions were made by many German
submarine commanders when they abandoned sinking merchant vessels

Air Raiders of the Cities. 3

HORRORS OF LATER ZEPPELIN RAIDS
By Hamilton Fyfe
In the winter of 1915-16, Zeppelin raids over Britain became more and more serious. Each dark
night brought the dreadful fear—too often fulfilled—that death might come from the skies.
Those nights when the people were told that " darkness and composure " were the best defence
against the raiders, are graphically described in this chapter without exaggerating but without
minimizing horrors which are the ghastly legacy of modern war to civil populations

N the evening of October 13, 1915
—a dark evening, but not cold
—a number of people came out
of the Lyceum Theatre in London (where
a melodrama called " Between Two
Women " was being performed) for a
breath of „fresh air during an interval.
Close by, outside the Strand Theatre
in Aldwych, the same thing was happening. Fruit-sellers were peddling apples
and bananas. Into public-house doors
thirsty playgoers went for " a quick
one."
The alarm of an air raid had been
given ; little attention was paid to that.
Warning signals still had the effect of
bringing a great many people out into
the streets " to see what was going on."
No one in the Strand that night was
thinking about danger. Suddenly there
was heard an explosion near by. Next
moment, before there had been time to
get away, the scream of bombs made
night hideous, and outside the Lyceum

O

lay 17 people blown more or less to
pieces, with 21 wounded, while of those
near the Strand Theatre four were
killed and 15 injured.
The terrified survivors listened trembling to the noise of further explosions
which marked the passage of the raider.
North it went to Lincoln's Inn and
Gray's Inn, where, in the first, beautiful old stained-glass windows, and, in
the second, the fine Hall were damaged ;
next, by way of Hatton Garden to Farringdon Road ; and then eastward. Over
Finsbury Pavement,
Houndsditch, Aldgate
and Limehouse, the airship left its path of destruction and death. It
was Captain Breithaupt's
L15, one of five (Li 1,
13, 14, 15 and 16) that had
been sent out to attack
London. Three failed to
reach it. Mathy, in L13,

bombed Woolwich Arsenal, doing little
damage, under the impression that
Victoria Docks were under fire.
LI4, commanded by Dicker, dropped
[8 of its missiles on Croydon, one on the
railway, all the rest on an area inhabited
by well-to-do householders. Nine
persons were killed here and 15
injured. Exactly the same number of
casualties were reported from Hertford.
which was attacked by a commander
who, mistaking the river Lea for the
Thames, supposed he was over London.

TRAGEDY AT THE STAGE DOOR
The composure of the people of London in the face of Zeppelin raids was tested
to the full when, on October 13, 1915, a Zeppelin dropped bombs on the heart of
theatreland. Right, is the scene outside the Strand Theatre. The photograph
below shows the damage done at the back of the Lyceum Theatre. Despite the
fact that in the immediate neighbourhood of these two theatres 21 people were
killed and 36 injured, the audiences left without panic

imperial War Museum

Roaming for hours over the districts
round London and between the capital
and the coast, the operations of this
flotilla of five caused more alarm and
painful apprehension than any earlier
raid. At places so widely scattered as
Broxbourne and Hatfield in Hertfordshire ; Shorncliffe, Hythe, Tunbridge
Wells and Bickley in Kent ; Oxted and
Guildford in Surrey, the throb of the
raiders' engines could be plainly heard,
accompanied by the near or distant
roar of bursting bombs. In all, 71
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no long-range airships). But nothing of
this kind was attempted ; there were
no aeroplanes to spare for such duty.
Many were of opinion that it would be
more advantageous to employ in reprisals the aeroplanes which were kept
ready to go up against the airships, and
which, so far, had failed to prove themselves of any practical value, except to
make one airship commander uneasy as to
what they might do at some future time.
Another reason for the cessation of
attacks may have been that airship
commanders reported a great increase in
gunfire and a more expert use of searchlights, of which there were now a larger
number in use. " As bright as day "
they made the darkness, was one
report ; and all round the plainly
visible target shells were bursting. Now
the War Office set about making it
more certain that the Zeppelins should
be picked up and illuminated, so as to
give the gunners a clear aim. Two rings
of searchlights round London were arranged for, some of them being mounted
on motor-cars and thus made mobile.
But it was not against London
(possibly because its defences had been
strengthened) that the next attack was
directed. An area was chosen which
had scarcely any defences at all. Now,
at the end of January, the population

SCOTLAND STRICKEN

/30 Oct.
INS

On April 2, 1916, Zeppelins L14 and L22 raided Scotland ; L14 reached and
bombed Edinburgh and Leith. This photograph shows part of the damage
done in the Grassmarket, Edinburgh. Note the windows shattered by
concussion
were killed and 128 wounded during
that night of dread. No previous
attack had been so costly, no later
airship raid was so disastrous. Yet it
was not followed up. For nearly six
months London was left alone. Indeed,
it was 14 weeks before any further
attack was made on the population.
Why this delay occurred has not been
credibly explained. It may be that the
German High Command was truly
desirous of sparing defenceless people
in their homes, or that there was fear
of reprisals. The Naval Staff, which
ordered and directed this raid, had
undertaken to bomb only the banks of
the Thames where the docks are, and to
" avoid as far as possible " the quarters
of the City - inhabited chiefly by the
poorer classes." On this occasion that
undertaking had been disregarded. No
point of military value had been damaged, with the exception of Woolwich
Arsenal. Almost all the killed and
wounded had been caught in their
homes or in the streets. Possibly there
was a feeling at the Kaiser's headquarters that the airships had better be
restrained. This is made the more likely
by what happened during the next big

raid. The chief of
the Naval Air Service
(Strasser) was on
board one of the airHe cruised
ships.
about in many directions over the centre
of England, but he
did not drop any
bombs. His reason
for refraining was
stated to be that he
did not discover any
target of " definite
military importance."
Other commanders
were less scrupulous,
but it looked as if
Captain Strasser had
been told to be
careful.
The conscience of
German headquarters
would no doubt have
been more acutely
troubled if attacks
from the air had been
made on German
cities by British
aeroplanes (we had
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progress from the remotest times to the present day and interpreting the forces that underlie all history. Complete in eight volumes
with more than 6,000 illustrations, maps, and many coloured plates.

In two handsome volumes, fully illustrated, this remarkable work
is well described in its sub-title as " The University in the Home."
It offers to the home student a choice of no fewer than fifty practical
courses in all the most important branches of modern knowledge,
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been written by the best available expert.
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A work of unique interest and appeal, dealing with the historical
associations of British sites and scenes. In its four handsome
quarto volumes it contains the richest collection of photographic
views of historic places in the British Isles ever brought together.
Each of its 148 chapters is written by a recognized authority.

World's Great Books in Outline
The cream of the world's literature in condensed form. In the seven
volumes are outlines or studies of 714 of the world's greatest books.
Every class of literature is embraced—philosophy, history, poetry,
drama, fiction, biography, religion and travel. Nearly 900 illustrations, with 42 photogravure portraits of famous authors.
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Lands and Peoples: All the World in Colour
The strong appeal which this most attractive six-volume work
makes, especially to the young reader, lies in the inclusion of hundreds of gorgeous colour photographs illustrating the earth's
wonderful family and its beautiful home. The brightly written
letterpress covers all the most interesting features of every country
and most races of the world.

The Concise Household Encyclopedia
A practical guide to every branch of homecraft written by our
leading experts on building, decorating, furnishing, collecting,
woodwork, amateur mechanics, cookery, domestic economy, and
law, health, needlework, poultry, pets and animals, hobbies, games,
making and mending. Containing nearly 6,000 photographic
reproductions and diagrams, and more than 600 illustrations in
full colours. Complete in two quarto volumes.
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The Concise Home Doctor
Probably the most efficient " Encyclopedia of Good Health " ever
produced in any language. In two large but manageable volumes,
1,400 pages in all, it presents thousands of separate articles on every
aspect of health, written by a group of eminent medical specialists
and general practitioners, and illustrated with upwards of 4,000
photographic reproductions and many special plates in colour.

Concise Universal Biography
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This is the most important biographical work of reference pubfished for many years. It is a dictionary of the famous men and
women of all countries and all times, recording the lives of more
than 20,000 persons, and arranged for reading and reference.
Profusely illustrated with authentic portraits and other pictorial
documents. Four volumes.
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A Limited Number of Sets only Available
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ASTOUNDING
OPPORTUNITY
While there is still time
The number of volumes of OUTLINE OF HISTORY available under this
unprecedented offer is strictly limited.
Never again will this sumptuously produced edition be available at the
sensationally low price of one guinea.
Once the present supply is exhausted the work cannot be reprinted. The few
remaining sets are selling rapidly.
If you let this opportunity slip by it may never be your good tortune to have
such another chance.
This work traces history to the dawn of World War and after.
Every reader of WAR IN THE AIR needs it.
Not only is OUTLINE OF HISTORY a masterpiece of literary composition but
it is illustrated in the most novel and effective way.

24 Superb Plates IN FULL COLOURS
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These pictures, together with the many hundreds or photographs gathered
from every part of the world, and maps, plans and time-charts, help to make
it one of the most sumptuous books ever produced in the English language
Text and pictures, other than those in colour already mentioned, are printed
in photogravure, a process hitherto regarded as too costly for large works of
many pages. The illustrations make it possible to visualize the story of the
ages, as never before.
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NE notices often in the daily press such questions as "If
You Were Young Again ? and " What is the Best
Time of Life ?" There is an extraordinary inquisitiveness on the part of the readers of the daily press concerning
the passing of life, or perhaps it's the editors who fancy their
readers are interested. Most of these articles leave me cold,
as I think that every stage of life has its compensations.
Certainly I have no particular wish to be young again. But
I will say that in reading the articles that are being written
for me by my contributors to WAR IN THE AIR I have the
fleeting feeling that it must be fine to be in the heyday of one's
youth and to learn now with all the freshness of inexperience
about the marvels that are taking place in the development
of aeronautics. That mingled sense of sport, adventure and
wonder, which makes up so much of youth's interest in aerial
flight and mechanical travel, is not too easy to recapture once
you have turned the half-century, though I find that many
early impressions of eventful days in the history of aeronautics
remain as vivid as they were at their first reception.

John Carpenter House, London, E.C.4.

0

M

R. HAMILTON FYFE, who will be one of the most constant
contributors to WAR IN THE AIR, has said somewhere
that there are one or two countries in South America
that he has not visited. The rest of the world has been his
province. Even in these days of easy communications, he is
certainly a traveller of no ordinary kind. Between 1907 and
1914, when he was a special correspondent of the " Daily Mail,"
he visited most parts of the world, including China and Japan.
During the Great War he was in turn a war correspondent
with the British, French, Italian, Russian and Rumanian
armies. He has paid many visits to the United States and
knows Russia, both Tsarist and Soviet Russia, well. He has
lectured in Spain and Portugal, and, drawing on his own
experiences, has written on Canada, South Africa and Egypt.

Hamilton Fyfe and Claude Grahame-White in 1910

UT Mr. Fyfe is much more than a traveller. Like all true

B

journalists, nothing human is alien to him, and his
interests include politics, the theatre, literature, social
reform and religion. But here I am only concerned with one
of them—flying. Mr. Fyfe did not take up aviation when it
became popular to do so ; he had done it long before. He
was one of that eager band—in which I may, perhaps, include
myself—who followed the progress of the airmen from the
first, and who, in the first decade of the present century, as
I said in my Introduction to this work, thus acquired an interest
in the new science that we can never lose.

I

NI 1909, as he tells us in the very first chapter of WAR IN
THE AIR, Mr. Fyfe not only went as special correspondent
to watch Bleriot make his attempt to fly the Channel, but
acted as timekeeper on that occasion.
He had personal
experience, too, of another landmark—airmark would be a
better word—in the conquest of the air, namely the race from
London to Manchester for the i..10,000 prize offered by Lord
Northcliffe and won by the Frenchman, Louis Paulhan, with
Claude Grahame-White as a chivalrous loser. Of this, too,
Mr. Fyfe gives a vivid account in one of our early chapters,
and an illustration on this page shows him seated behind
Grahame-White on the plane. These experiences surely make
him the most suitable person to write on these two " Epic
Flights of Famous Flyers." In addition, Mr. Fyfe is contributing practically the whole of another series of chapters, " Air
Raiders of the Cities." The burden of these is the story of
the raids by airship and aeroplane by which the Germans hoped
to break the " will to win " spirit of the British people. These
are told in the easy style, lit by arresting phrases, that has
made Mr. Fyfe's articles in the press popular with millions.

C

APTAIN J. LAURENCE PRITCHARD, the secretary of the
Royal Aeronautical Society, is a journalist of long
experience, as well as a student of aeronautics. At
Christ's College, Cambridge, he took his degree in mathematics,
and before the Great War
began he had secured a
footing in Fleet Street.
He left the " Street of
Adventure " in 1915 to
enlist in the Royal
Fusiliers, but he was soon
transferred to the Royal
Naval Air Force, and then
to the Air Ministry, where
he worked during the later
stages of the war and discharged very responsible
duties in connexion with
the air raids.
Captain
Pritchard, for by now he
had attained to that rank,
Capt. J. Laurence Pritchard
returned to Fleet Street
after the War, and in 1920
became editor of the Journal of the Royal Aeronautical Society,
from which position he passed to the important one of secretary.
In that capacity he has done a great deal to restore the Society
to the position of the leading—as it is the oldest—body of its
kind in the British Isles, and the worth of his services has been
recognized by the bestowal of an honorary fellowship.

C

APTAIN PRITCHARD, who was an important member of my
editorial staff even before the days of the Great War
and again in post-war years, has been a welcome
contributor to several of the serial works which have been
prepared under my editorship during the past fifteen years,
and I was very glad to secure his co-operation on WAR IN THE
AIR, for which he is writing most of the chapters in two of its
sections : " The How and Why of Flight," and " Air Stories :
Tragic and Romantic." His individual aeronautical writings
include " The Book of the Aeroplane " and " Mystery from
the Air." He was also the technical editor of the standard
" Handbook of Aeronautics."

On the night of October 13, 1915,
Zeppelin raiders inflicted heavy
damage on South London.
Above is the scene, in Oval Road,
Croydon, on the morning after
the raid. Eight houses, the
homes of peaceful citizens and
their wives and children, were
completely wrecked

On the same night of October 13,
1915, bombs fell in the heart of
London, on Lincoln's Inn and
Gray's Inn, doing severe damage.
The photograph (left) shows
the damage done to the fine
old buildings at the back of
Gray's Inn Square, completely
wrecking many sets of chambers

On January 31,
1916, Zeppelin
raiders penetrated
to the heart of
England and
Burton-on-Trent
and Tipton, in
Staffordshire, both
suffered serious
damage from
bombs. Left, is the
ruin wrought in
Wellington Street,
Burton - on - Trent,
where a direct hit
was made on one
house and others
were wrecked.
Right, the scene in
Union Street, Tipton, where four
houses were
wrecked during the
same raid, and two
people were killed

ENGLISHMEN'S HOMES AFTER THE RAIDERS PASSED BY
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CREW SAVED: AIRSHIP LOST
L15 was one of five German naval airships which left to raid England on March 31, 1915. When she was over Brentwood
she was attacked by a British airman, Second-Lieutenant A. de B. Brandon, and eventually came down in the Channel through loss
of gas, partly due to shell fire and partly due to machine-gun fire. The crew were rescued by trawlers, but the airship foundered and is
here seen just before she disappeared. Below (right), Second-Lieutenant Brandon has just landed after his fight with the Zeppelin

of the Midlands was subjected to the
same nerve-shattering experience which
people in and around London had undergone in October. They had been told
of the terror that flew by night, of the
alarm that awakened sleepers and drove
them into cellars, of the appalling ruin
that the bomb explosions caused. They
had shuddered at stories of bodies
dismembered and limbs hurled in all
directions ; of clothes being turned into
rags by the violence of the bursts ;
of living people flung perhaps 20, 30,
or 5o yards.
On this cold winter night (January
31, 1916), when ice formed on the gasbags so thickly as to increase their
weight and prevent them from rising to
more than between 6,00o and 7,000
feet, the Midlanders learned that
what they had been told was not in the
least exaggerated.
In this raid nine airships (Li 1, 13,
14, 15, 16. 17, 19, 20 and 21) took part.
Their instructions were to cross England
and attack Liverpool. Not one of them
was able to get so far west. They found
themselves in thick cloud, which prevented them from knowing where they
were, and their commanders made
grotesque mistakes in reporting what
they imagined they had done. Two
claimed to have bombed Liverpool ;
Sheffield, Manchester, Nottingham and
Goole were also stated to have been
under fire. On none of these places did
any bombs fall. What the airships did
134
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was to spread out over the Midlands
and attack any town which was well
lighted. Loughborough, where the
lighting had not been dimmed, suffered
badly, while Leicester, near by, escaped
altogether because it was darkened.
Burton-on-Trent was also an easy mark
for the same reason ; it was three times
bombed in the one night. Seventy
deaths resulted from this attack and
113 people were wounded. The outcry
that went up had the result of improving
the arrangements for giving notice of
raids and strengthening those which
concerned the putting out of lights..
Soon after this the anti-aircraft
defence problem was handed over to the
War Office for solution. This put an
end to divided control, which had
hampered the British effort to defeat
the Zeppelins as much as it aided the
German attack. Public anger against
the authorities for failing to prevent the
Zeppelins sailing about as they pleased
led to abuse of officers in flying uniform.
From this time on, however, the defence
became more and more effective, until
it was able to kill the airship peril.
Aeroplanes were still useless. Fourteen went up to engage the airships
during the Midland raid, but none of

MASTER MINDS BEHIND AIRSHIP RAIDS
Count Zeppelin is here seen in the gondola of the Sachsen, a German naval airship used
for instructional purposes. With him is Captain Strasser, who was head of the German
Naval Air Service. Strasser, on several occasions, flew in Zeppelins raiding England in order
to become acquainted with the work of his men. It was on one of these raids that he met
his death, for he was in L7o when she was brought down in flames, August 5, 1918

them so much as sighted the Zeppelins ;
two pilots crashed and were killed.
Gunfire was scarcely more effective,
though it was claimed that one airship,
the L19, commanded by LieutenantCommander Udo Loewe, was hit and
forced to descend on the sea on its way
home. This Zeppelin had, however,
been cruising about for 11 hours
and had probably used up nearly all its
petrol. The skipper of the, Grimsby
trawler, King Stephen, saw it floating
and gradually sinking. He was asked
to take the crew on board, but he
declined to do this, " For," he said, " if I
did, you would take charge." As he
would not trust them, he steamed off to
find a patrol boat. Before he found one,
the airship had gone down. " Our last
hour is approaching," the commander
wrote in a report washed up in a bottle
on the Norwegian coast. He and all
his men were drowned.
Another airship, the L15, was destroyed at the end of March. The searchlights were now of high value. The
135

doomed Zeppelin was over the south-east
suburbs of London. It came several
times under fire, and at last a big hole
in the envelope was made by shrapnel.
L15, however, came very near to being
brought down in flames. It was spotted
by Lieutenant A. de B. Brandon, who
fired several drums of machine-gun bullets into the gas-bags. The commander
managed to shake him off, but, losing
gas rapidly, the ship fell into the sea off
the coast of Essex. There, after being
fired on by an armed trawler, it surrendered. The crew were taken off as
prisoners ; the airship sank. That night
Mathy came very near to disaster. He
bombed Stowmarket, and here he was
hit by a tracer shell which damaged his
ship. His luck held, however, as he
was able to bring his ship home safely.
The north of England again received
the raiders' attention on the night of
April 1, 1916. On this occasion two
naval Zeppelins, Lii and L17, came
over. All the damage was done by
Buttlar in the former, who came in via

War in the Air. 5

SUBMARINE HUNTING FROM THE
By Capt.

AIR

J. B. Sterndale Bennett, M.C.

The establishment of German submarine bases at Zeebrugge and Ostend, the assembling of
submarines at Bruges and Antwerp from parts brought overland, made these ports the object
of many daring bombing attacks by the R.N.A.S. The scouting airship, the " blimp," now
came into existence to patrol the seas, searching for " tin fish." Here is told the story of
the airmen's thrilling attempts to check the deadly submarine menace

RAIDER MADE PRISONER

Captain Breithaupt was in command of
Zeppelin L15 that came down in the
Thames estuary on April I, 1956, after
a raid over England. He and his second
in command (seen below) with fifteen men
were taken prisoners
they were few and far between. They
had got on people's nerves. False
alarms were frequent. Many women
and children suffered in health from the
constant anticipation of danger. The
panic and misery did not equal those
due to the aeroplane raids at a later date,
but they sowed seeds of many 'derangements which were not to be outgrown.

mperial War Museum

ZEPP'S MAIN DEFENCE
Bombs were the offensive weapons of the
Zeppelins, machine-guns their defensive
weapons. Zeppelins could only be attacked
by aeroplanes, with any chance of success,
from above, and the machine-gun posts by
which they were defended were, therefore,
carried on top of the envelope
Seaham and reached Sunderland. There
he dropped 14 high-explosive and seven
incendiary bombs, killing and injuring
15o persons. The Lid was prevented
from taking any effective part in this
raid owing to engine trouble which
developed off Flamborough Head.
The next night Edinburgh and Leith
were bombed, the raiders on this occasion being the Liq. and L22. No
serious attempt to engage the enemy
was made here, either. Princes Street

railway station, three hotels, and many
other buildings were damaged. In one
house an old woman lay in bed. A
small bomb fell through the roof of her
room, made a hole in her floor and
set fire to the lower part of the house.
According to the official account she
calmly poured water into the hole in
her floor and put the fire out ! Whilst
the raiders were over Scotland, Petersen.
in L16, penetrated Northumberland
and two military airships raided farther
south, but no damage was inflicted.
In the summer of 1916, raids were less
frequent, but they were to be resumed
with intensive force in the autumn before
the Zeppelin was mastered. Their
effect was apparent, too, even when
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ANOTHER L 1 5 CAPTIVE
Ober-Leutnant Kuhne was second in command when L15 was brought down.
Though Zeppelin raids which brought death
to men, women and children were thought
to be outside the bounds of legitimate
warfare, the raiders when they came down
alive received exactly the same treatment
as other prisoners of war

I I was early known to the British
Admiralty that the Germans were
bringing overland to Bruges sections of submarines to be assembled at
that base. The canals which led to the
occupied ports of Zeebrugge and Ostend
were navigable by these underwater
craft, and Bruges, as it was out of reach
of long-range bombardment from the
sea, formed also an excellent centre for
refitting and repairs. But the overland
route was- by no means the only one
open to the enemy. More hazardous
but perfectly feasible was the approach
by sea, and as early as November 9,
1914, the U12 from Heligoland reached
Zeebrugge and very promptly set out
on its predatory career, making its
appearance off Deal pier on November i i
and destroying the gunboat Niger.
The submarine blockade now began
in earnest, and the menace, although

not so grave as it was to become in
be said at once that, for a variety
succeeding years, was yet sufficiently
of reasons, the results were in the main
alarming to demand the most urgent
disappointing. Little destruction of
measures. The role of the Royal Naval
any vital importance was effected ;
Air Service was immediately apparent.
isolated successes were scored here and
The small complement of airships had
there, but the Germans were able to
the task of patrolling the seas, detecting
continue their main campaign undisthe presence of submarines, bombing
turbed by sporadic attacks from the air.
them if they could (which was seldom
At best it could be said that these kept
possible), or at least communicating
them in a state of perturbation and, in
their whereabouts to neighbouring desthe case of attacks from lighter-thantroyers or other vessels. The seaplanes
air craft and patrolling seaplanes, drove
and aeroplanes mostly based on Dunkirk
them underseas, denied them obserwere to operate largely overland, attackvation and retarded their plans.
ing the submarines in their bases of
But the raids were worth trying and,
Zeebrugge and Ostend or attempting
with the idea of making an immediate
to destroy the assembly sheds at Bruges.
reply to the submarine blockade, a
In pursuance of
these objects a
LONG SWOOP OF AERIAL FIGHTERS
number of raids
One of the earliest aerial raids on a large scale was that over Zeebrugge
and Ostend on February ad, 1915, in which 17 aeroplanes and
were carried out in
seven seaplanes took part.
This impression of the start of the flight
1915, but it must
shows the planes scudding over the Channel towards their objectives

series of attempts was planned to begin
on February u. Aeroplanes and seaplanes from Hendon and Eastchurch,
with two Curtiss flying boats from
Felixstowe and the aircraft carrier
Empress, were sent as reinforcements
to Dover and Dunkirk. In the most
miserable weather, in which both fog
and snow played a part, the first raid
was made on the appointed day. It
was an inevitable fiasco, one aeroplane
alone penetrating the storm and dropping three 20-lb. bombs on harbour
works at Zeebrugge and Ostend.
The next day, February 12, a raiding
party of 12 aeroplanes and one seaplane
met with more success. Approaching
the same objective, they undoubtedly
did appreciable damage at Ostend, to
the Mole and power station at Zeebrugge
and to various coastal batteries. The
last raid of February was made on the
16th by a force of 17 aeroplanes and
seven seaplanes, with eight French aeroplanes creating a diversion by bombing
the nearby German aerodrome at
Ghistelles. Thirty-seven 2o-lb. bombs
were dropped over the harbour and
station at Ostend and two on the lock
and Mole at Zeebrugge , material damage
and loss of life were inflicted, but this
in reality was so insignificant as scarcely
to affect the main German purpose in
their submarine campaign.
At this time, the British intelligence
service became aware of submarine
activity at Antwerp. Fully alive to
the developments at Zeebrugge and

WATCH AND WARD
One of the British naval airships, known to seamen as " blimps," that patrolled
the Channel during the War, is here shown flying against an evening sky.
The gondola was an adaptation of a B type aeroplane fuselage fitted with a
90 h.p. R.A.F. engine. As submarine chasers, " blimps '' did fine service.
From the air, submarines could be spotted even when they were submerged,
and below on the right, is a drawing by Norman Wilkinson, R.N.V.R.,
giving an impression of the view that an airman gets through clear water, of
a submarine which has submerged to some depth

Inpertal War bfusevm

BRITISH AIRMEN WERE HERE
As soon as Bruges began to be used as a base for assembling submarines, that later passed
down the canals to Zeebrugge and Ostend, it became a target for British raiders. The
photograph above shows the damage done to a torpedo-boat destroyer by a direct hit with
a bomb dropped by a British airman. Below are shown the massive concrete submarine
shelters that were later erected by the Germans at Bruges to guard against such attacks
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PEPPERED BUT SAFE
Flight-Lieutenant Harold Rosher was the
second pilot to reach Antwerp on March 24,
1915, as described in page 14o, and though
he received the brunt of the fire of antiaircraft guns he came through safely
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HERO OF ANTWERP RAID
Squadron-Commander Ivor T. Courtney, one of the two pilots who reached
their objective in the raid of March 24, planed down to a height of r,000
ft. and dropped bombs on submarines and the Hoboken workshops near
Antwerp, doing considerable damage to the dockyards. He is here seen
seated in the cockpit of his plane
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ONE BOMB—THEN A PATCH OF OIL

CATCHING A U-BOAT

The photograph above, third in this rare series, shows the rings of foam visible immediately after the submarine, seen submerging in page 140,
had been bombed. The lower photograph was taken only two minutes later. That a direct hit has been secured is certain, for a large area
of the sea is covered with the heavy oil from the tanks that fed its Diesel engines, proving that the hull is completely shattered. At this
time (1915), the best means available for countering the rapidly growing submarine menace was the spotting and bombing of U-boats from
the air either by aeroplanes or by blimps.' One of the latter is seen in page rio

These, the first of a remarkable series of
photographs taken from a " blimp " over
the North Sea, show a submarine diving
to escape from bombs. Top, the beginning of the dive with the gun awash :
below, only the periscope shows and a telltale wake that helps the attacker

Ostend, they now learnt that a small
type of U-boat (the U B class) was
being assembled in the dockyards of the
Scheldt. Although little more was
achieved than to cause a flutter in the
dovecotes, raids were carried out on
this new nest of danger. On March 24,
Squadron-Commander A. M. Longmore was ordered to bomb the dockyards at Antwerp, but of the five pilots
who set out under his command only
two reached their objective. One was
Squadron-Commander Ivor T. Courtney,
who took the Germans by surprise and
dropped his bombs very effectively in
the dockyards. The other was FlightLieutenant Harold Rosher, whose deeds
on this coast have already been mentioned. Amongst his letters, published
posthumously (" In the Royal Naval
Air Service," 1916), is one describing
his own adventures. After describing
the early stages of the flight and the
sighting of his objective, he goes on :
I passed over the yards at about I ,000
feet only and loosed all my bombs over the
place. The whole way down I was under
fire—two anti-aircraft in the yard, guns
from the forts on either side, rifle fire,
mitrailleuse or machine-guns, and, most
weird of all, great bunches (15 to 2o) of what
looked like green rockets, but I think they
were flaming bullets. The excitement of
the moment was terrific. I have never
travelled so fast before in my life. My chief
impressions were the great speed, the

flaming bullets streaking by, the incessant
rattle of the machine-gun and rifle fire, and
one or two shells bursting close by, knocking
my machine all sideways and pretty nearly
deafening me.
I found myself across the yards, and felt
a mild sort of surprise. My eyes must have
been sticking out of my head like a shrimp's.
I know I was gasping for breath and crouching down in the fuselage (body of the
machine). I was, however, by no means
clear, for shrapnel was still bursting around
me. I jammed the rudder first one way,
then the other. I banked first on to one
wing tip and then on to the other, now
slipping outwards and now up and now
down. I was literally hedged in by the
forts (and only i,000 feet up), and had to
run the gauntlet before getting away.
I was under rifle fire right up to the
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frontier, and even then the Dutch potted
me.

But the material damage inflicted at
Antwerp was relatively so light as
scarcely to justify the continuance of
the raids, and it was decided that
offensive action could more usefully be
concentrated on Zeebrugge and Ostend.
In the meantime it was becoming
increasingly clear that effective observation of the submarine at sea could
best be secured by lighter-than-air craft.
An intensive search was instituted for
something which could be rapidly constructed and made to serve the immediate purpose. In a remarkably short
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NEW HORRORS OF AIR ATTACK
By Boyd Cable
The forecast of the horrors which aerial war may inflict on harmless civilians in the future is
carried a stage further in this chapter. Without rhetoric and in the plainest language, the writer
tells of some of the deadly missiles which may be hurled from the air on defenceless cities.
It is no imaginative forecast, but a true account of scientific achievement in the creation of
destructive weapons, an account which should be read and pondered by every citizen

describe some of the
terrible weapons which have been
developed since 1918 for the use
of the air arm, let me offer one quotation
out of many which goes to show how
ruthlessly we may expect those weapons
to be wielded.
General Ludendorff, in a publication
of 1930, wrote :
Everywhere, and from the first instant,
fighting of unprecedented barbarity will be
begun on land, in the air and on sea. .
All agreements concerning warfare, the
prohibition against dropping gas bombs,
for example, or restrictions concerning the
use of submarines, will be ignored. .
In accordance with the identical desire
of the Powers, war will have to fulfil its
function of destroying countless human lives
and relentlessly breaking the will of the
nations, so that at last they may lie completely at the mercy of the victors.
Professor Joergensen, an eminent
student and writer on philosophy, in an
exhaustive examination of war's "Effect
on Mentality and Morale," comes to
this cold-blooded but logical conclusion :
" In short, it seems that the way to
bring about a speedy termination of the
war is to concentrate upon the civil
population, attacking them with the
most terrible weapons possible." It is
probable that the " most terrible " are
known only to different nations, and
by them kept the closest secret from
others ; but those of which all nations
are fully informed are terrible and
horrible enough.
Aircrafts' weapons may be divided
roughly into three main divisions—
explosive, incendiary and gas bombs,
and with the last we may include the
various foi-ms of " sprays " and " dews "
in which poisons will be distributed
froin aircraft.
There is no comparison between the
potency and power of destruction of all
these weapons today and those of 1918 ;
and every year that passes sees continual
experiments in all countries and, in all
probability, still greater power being
evolved.
An explosive or " brianz " bomb of
about Loc.° lb. will now demolish a
whole block of houses, even if it only
falls close to and not on them. A
200- to Soo-lb. bomb will wreck a house
several storeys high. A 1-ton bomb
EFORE I
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AIRMAN'S WINGED FRIEND
Almost invariably carrier pigeons were passengers on seaplanes during war-time. Here
a pilot is seen releasing one to bear a message to his base. Even after planes had been
equipped with wireless, pigeons were still carried as an emergency measure, to be used
particularly in the case of a forced landing in the sea

time there was evolved the submarine
scout airship known hereafter as the
"blimp." This was constructed by
slinging the fuselage of a B E 2 c.
aeroplane underneath an envelope of
about 6o,000 cubic feet capacity.
When in operation the work of the
" blimps " was one mainly of cooperation with surface craft in the antisubmarine campaign. They conducted
regular patrols over specified areas,
and later acted as escorts to convoys.
Although it was some time yet before
this system was to be adopted, it is of
importance to note here that no British
merchantman was ever sunk when it
was under the surveillance of the scouting airships.
Captain J. F. Hart, in a contribirted
article to the Journal of the Royal
United Service Institution, points out
that, in addition, several U-boats owed
their destruction either to direct action
by airship or to airships sighting them
and summoning surface patrol craft.
He adds this interesting note :
It is popularly supposed that the sea
gives up her secrets unrestrainedly to the
aerial observer ; but this is not altogether
the case, for results rest largely on the state .
of the sea's surface and the nature of the seabed. There is no doubt, however, that
objects often invisible to surface craft are
revealed to the eyes above. Mines laid
outside harbour mouths, in dangerous
proximity to the course of outward bound
convoys, were on several occasions located
by the last-minute sweep of the airship

escort. Again, bubbles of air or oil rising
from some submerged object are plainly
visible from the air when their presence
would go unnoticed by those on board ship.
However negative may seem the
results obtained by the " blimps," there
is no doubt that they had their value
in keeping submarines under the surface

"-
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LEADER OF A FAMOUS RAID
Squadron-Commander A. M. Longmore
led the five pilots who On March 24, 1915,
set out to bomb the German submarines
being assembled at Antwerp. Although
only two pilots got through, as told in page
140, they inflicted considerable damage
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by day. As for direct attacks by bombing on submarines afloat, the same
difficulty of assessing material results
occurred as in the case of seaplanes.
Admiral Bacon, at this time commanding the Dover Patrol, was always sceptical of the reports that submarines had
been sunk from the air, pointing out
that a submarine, if attacked or about
to be attacked, always dived, and its
hurried disappearance might be held
to be due either to the bomb or merely
to its voluntary submergence.
" A submarine, in my opinion," he
adds, " is guilty of the greatest negligence
if she is bombed by a seaplane in these
waters . . . the only chance of aircraft
success is to have a very fast machine
that can spring he a terrier on a rat
from a great height, or come quickly out
of the sun in the morning or evening."
Of those that did disappeat under
attack from the air he says : " I believe
the submarine merely gets a fright,"
although this fright was valuable in
that it kept, the submarine below the
surface, retarded the voyage and worried the crew.
At least on one occasion the submarine turned the tables on the attacking aircraft. On July 23, 1915. a British
patrolling seaplane failed to return, and
was thought to have been shot down by
a flight of five hostile machines which
were observed flying in formation off
Knocke. Later reports, however, made
it clear that this machine had had the
unique experience of being shot down
from a submarine by a hit in the
radiator whilst flying at a low altitude.
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requires 43 feet of earth to be proof
these down by the acre or street block,
against it, and a I-ton would need piling the streets with thousands of
8o feet of earth or over 13 feet of solid
tons of stone, brick and mortar; and,
concrete to stop it.
falling on to streets, they will still
One of the experts of the International shake down buildings, will burst or
Committee of the Red Cross attempted wrench into broken or leaking fractures
an elaborate calculation of the cost of
water and gas mains and electric light
providing shelters which would be and power cables.
bomb-proof against light to medium
The purpose of the explosives will be
bombs. For a town of one million to inflict such damage rather than to
inhabitants he figured out a cost of
take life, because the other types of
32,000,000 and a labour of many bomb will kill more certainly and
years, which no town in this country widely, especially with the explosives'
has yet begun.
wreckage impeding all work of rescue,
Such a cost for only partial protection fire-extinguishing and poison-deconis so plainly prohibitive that we may taminating.
be sure no real attempt can be made to
After (or mixed with) a calculated
shelter the mass of people from even proportion of explosives, showers of
small bombs. As for the heavy pro- incendiary bombs will pour down.
jectiles, protection against them is out
Again, compared with the incendiaries of
of the question. They will be able to the Great War, the present-day bombs
exert their new and
increasing powers of
SUCH THINGS WILL HAPPEN
destruction to the
In April, 1935, a Kentish Voluntary Aid Detachment of the British
Red Cross Society conducted an air raid rehearsal. Here Red Cross
full.
men wearing box respirators and anti-gas clothing are rescuing a
Falling on buildwoman caught by gas in the open. With a heavy concentration of
ings, they will bring
the deadly gases that modern chemists have now evolved there is
little chance that she would survive for more than a few minutes

MASKED AGAINST DEATH

a gas-mask for three hours only. Red
gas-masks to put
Cross and hospital and other women
them on and wear
workers can endure for a lesser period.
them continuously,
and by inflicting After that the wearer must remove the
such torture and mask, rest, breathe clean air and
recuperate for any further spell of work.
death, by choking and blistering gas, on
It will require eight to ten relays or
even a small proportion of men, women
shifts of gas-masked workers to continue
and children drive the panic-stricken
people into mad
RAID PAST: DEATH STILL LURKS
stampeding efforts
Here is a scene in a Berlin street after a mimic air raid. In this
to fly from the area.
quarter of the city, mustard gas was actually used, and road sweepers,
equipped with masks and anti-gas clothing, are cleansing the contamiA fit and healthy
nated streets which otherwise would have emitted poisonous fumes for
man can work in
many hours after the raid was over

These are men of a Voluntary Aid Detachment undergoing anti-gas
instruction at Winchester. They are wearing the latest type of box
respirator, and the grotesque and horrible appearance that the equipment gives them emphasizes the ghastliness of the form of warfare
for which they are prepared
are of almost incredibly greater heatdeveloping and fire-raising power.
The thermite (or thermit or " electric ") bomb • contains a metallic compound of powdered aluminium and iron
oxide. When properly ignited the
chemical reaction produces a heat of
up to 5,000 degrees Centigrade. It will
melt steel, eat through stone, cause anything even moderately inflammable near
it to burst into flames. Water actually
increases the incendiary effect, and
there is no known means of extinguishing the mixture.
Because no penetrating power is
required of these bombs, they can be of
no more than one or two pounds weight,
and this is recognized to be their most
effective form. Each building on which
one falls will burst into a bonfire with
a heart of inextinguishable heat. One
thousand of these bombs is a light load
for the bombers which every air force
possesses today. A formation of ten
bombers can start io,000 fires in a city.
The poison-gas bombers will add the
final touch of horror to the inferno
below them. It will be almost a matter
of indifference to the bombers whether
their poison kills or injures 5 per cent.
or 5o per cent. of their victims. The
main purpose will be achieved by
forcing all air defence workers who have
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their rescue and air defence work while
a day and night attack goes on,
and for hours or days after it, during
decontamination work.
The mind boggles at what the known
poisons can do today ; and only those
in the laboratories of the various
nations know what other terrors have
been invented and kept hidden but
ready for the next war.
In every country various publications
have described the forms of poison
known and expected as stock weapons.
Our own War Office divides the poisons
into four, describing them in nontechnical language as tear gas, nose
gas, choking gas and blister gas.
Tear gas is perhaps the only one of
these war gas poisons which might now
be discarded, because, although its
effects are painfully blinding, they are
more or less temporary and do not kill.
War requires panic-raising tortures
and death.
Most of these poisons are rated in
their powers of destruction both by
their ability to injure permanently

JAPAN PREPARES FOR GAS ATTACKS
In Japan, anti-gas drill has been carried out under Government control with the same
thoroughness that it has been in Germany, and the traffic of cities has been held up
while war-time conditions were reproduced. This photograph shows a scene near Nippon
Bridge, Tokio, while a mimic raid was in progress. Soldiers, police and ambulance men
in gas-masks are attending to those who have been gassed, and civilians, including women
and children, have been pressed into service to represent casualties
and kill, and by the proportion of
poison to air required to obtain these
effects. This matter of " proportion "
is most easily explained by a comparison
with a London fog or a fairly thick
mountain or sea mist—fog being a
mist or moisture in the air to which
particles of soot adhere. A London
fog has only one pound of solid soot
distributed over i,000,000• cubic yards
of air—which means one part soot to
i,000,000 parts air. Remember that
proportion of one part to r,000,000.
The Great War saw the first use of
gas in the German attack at Ypres.
The gas was chlorine, and although it
had a temporary success because no
provision had been made for masks
against its unexpected use, it was too
easily countered to be continued.
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Because chlorine is soluble in water,
a damp rag or cloth over mouth
and nose nullified the gas. The
chemists got to work and quickly
produced " chloro-picrin," insoluble in
water, and then the dreaded phosgene,
still regarded as one of the sharpest
weapons in War's armoury. A mixture
of 25 parts of phosgene to r,000,000
parts of air is fatal. A much smaller
proportion will cause intense suffering,
will incapacitate and kill a weaklunged sufferer hours or months after
he has been affected.
Phosgene is a " choking gas " which
attacks the lungs and respiratory
organs. It can be filtered out of the
air breathed by the wearer of such a
gas-mask as is issued to the military
forces and a small proportion of air

!lumen Letoh. Ltd.

HOW DEATH COMES FROM THE AIR
After Germany re-armed in the air, opportunity was taken not only to let the people see the
efficiency of the men and machines but also to give them visual warning.of possible " things
to come.
Here models of scattered buildings have been erected and a squadron of aeroplanes
swooping down demonstrates the accuracy of aim now possible. The bomb seen exploding
is of a new type, capable of completely obliterating a substantial building
defence workers: but such masks
require highly specialized skill in their
production and are not within possibility
of distribution to civilians. And even
the wearers of these masks are beaten
by the chemists and their " nose gas "
or " sneezing gas."
The advantage (to the attack) of
" nose gas " is that it can penetrate
the gas - mask, and that one part in
0,000,000 parts of air is effective. It
causes continuous sneezing, stomach
and chest pains, nausea, retching and
vomiting. Because a victim cannot
continue to wear a mask and to vomit,
the mask must come off and leave the
way open to the attack of the " choking
gas " and " blister gas " which will
follow ; or. " nose gas " may often be
mixed with these others.
" Blister gas " is the worst of all the
poisons. Mustard gas, as it is most
generally called, burns and blisters
any portion of skin it touches. It

coats streets, walls, buildings and
fields with an invisible film of deadly
poison which clings there for hours,
days and weeks. Anyone walking on it
or brushing against it, carries the poison
into house or dug-out, where it vaporizes
and kills.
Mustard gas is invisible and so nearly
odourless that the faint scent of it is
likely to be detected too late, especially
because its effect is so delayed that the
sufferer is unaware of being poisoned
until it is too late to take any effective
curative measures.
" Lewisite " resembles mustard gas,
but includes a proportion of arsenic
which poisons the burns it makes.
It was discovered by an American
officer, Lewis, - too late in the Great
War to be brought into use, but extensive plans had been made for massed
air attacks with it in 1919. It is known
by another and fitting name as " death
dew," because it is sprayed out by the

bombers at a height which allows it to
spread and sink in the shape of the
finest impalpable " dew."
Bombers carrying 16 cwt. of Lewisite
can spread a 2o-foot-thick blanket of
deadly poison over one square mile.
Putting it another way, to bombers
carrying 5,000 lb. of Lewisite each can
poison an area of ro miles long by seven
miles wide. Every air force today
has bombers capable of carrying a load
as great or greater.
Let me conclude, as I began, with a
quotation ; but, because we British
are always sceptical about the pronouncements of foreign authorities, I
quote this time from our own authoritative medical journal, " The Lancet,"
which is probably the most exact,
careful and non-alarmist journal in the
world. " The Lancet " of April 21, 1934,
says:
It is the vesicants which are much the
greatest danger since they are liquids which
could be sprayed from the air either as a
rain or in bombs, and which volatilise into
a heavy vapour which might " drown " a
town or area for some days. Masks are
essential for protection from the vapour
and special clothing is necessary against
the spray of liquid.
It is plainly impossible that cities
can be made impervious to explosive
or incendiary bombs, and no less
impossible that all the men, women and
children in our cities can be provided
with the " essential " masks and " special
clothing " to protect us all against all the
various types of poison gas.
This, I know, is a murderous and
horrible picture of what we may, or
must, expect in any other air war.
There is one gleam of hope to lighten
the dreadful gloom—that the very
horrors, the ruthless slaughter and
abomination of its cruelties may deter
civilized nations and soldiers from
full use of the air weapon ; and even
if any nation is so merciless as to
" strike and spare not," they have
another possible deterrent to face.
As I have tried to show, the air arm
could inflict unutterable destruction
of property as well as lives. It may be
a question whether it would pay the
most sadistic seeker of victory so to
wreck and ruin an enemy country
that at the finish the smoking ruins
of cities, the maimed, crippled, diseaseravaged population would not be worth
the conquering, possessing and ruling.
In that thought is one saving clause.
There may be another in the possibilities of air defence. Even although there
is evidence enough that " the bomber
must get through," there is still the
defender's side to consider. To -do
any justice to this side, however, must
be left to another chapter in which the
fullest facts available can be set forth.

Topical

AIRSHIP HERO OF A STIRRING STORY
No finer example of leadership and skill in the air could be found in the history of aviation
than the achievement of Squadron-Leader R. S. Booth when he saved the airship R33 from
destruction after it had broken adrift from its moorings during a storm in April, 1925. The
dirigible, with battered and crumpled bows, was swept by the wind across the North Sea to
Holland, but with wonderful airmanship Booth and his skeleton crew fought the storm and
slowly brought the R33 back to her base at Pulham, Norfolk. Booth is here seen in the control
car of R33, with some of his men around him after their adventure. Later he commanded the
Rroo on her successful England-Canada-England flight in I930
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SILVER-CLAD LEVIATHAN GRACES ENGLISH SKIES

In this impressive photograph of the airship Rroo, her grace of line stands out magnificently as she thrusts forward through
the clouds, while water ballast falls in a feathered cascade from her bows. Launched in 1929, she flew to Canada and back in
193o on a double-flight that was intended as a precursor of a regular Empire service. A year afterwards, however, she was
dismantled following the losS of her sister Rios and the British Government's abandonment of its airship programme

World's Wonder Planes.
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WINGED MIRACLES OF SPEED
By Major C. C. Turner
Author of 'Britain's Air Peril,' etc.
A very few years ago 200 m.p.h. would have seemed a fantastic speed for any aeroplane—
even a racer. Today, a fighter carrying a heavy military load is considered slow if it does
not easily exceed that figure. In this fourth chapter on the World's Wonder Planes the
designs embodied in these astonishing machines are discussed and the features of several of the
best-known and most recent types are described in some detail

QUICK
GET-AWAY
"Stick " and rudder-bar
hard over, throttle flung
open wide, and the
Hawker " Hind " seen
in this vivid photograph
flashes round in a steep
turn as though to break
away after a rear attack
on another machine.
These action photographs of military
planes taken at bewildering speed and high
altitudes convey, as no
other medium can, a
most realistic impression
of the conditions that
obtain in actual aerial
warfare. A new semisecret light-bomber, the
" Hind " is described in
page 155
Courtesy of

Flight
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the blunt-nosed Bulldog
biplane single-seater fighter, in
1931, made its debut as standard
Air Force equipment there was a revival
of the old monoplane versus biplane
controversy. The Bulldog of that
period had a maximum speed of just
over 200 miles per hour, but it was later
to be developed as the Mark IV,
referred to in a later chapter. It is
mentioned here by way of leading up to
its replacement, in 1935-36, by the
Gloster Gauntlet, another biplane ;
and actually No. 19 Squadron, the first
to get the Gauntlet, could proudly
boast it was the fastest squadron in the
Service. There was a faster Fury (a
biplane) in existence, but it was not
standard Air Force equipment.
The Gloster Gauntlet is a biplane
design in the legitimate tradition of the
work of its chief designer, Mr. H. P.
Folland, who has been prominent in
speed design ever since the War, and who
produced Schneider Trophy seaplanes.
Its first Service designation was Day
and Night Fighter, as compared with
the Interceptor class, now, as explained
in a previous chapter (page 103), no longer
specified. Its special qualities are fast
climb, high altitude and reasonable landing speed. Its wings are staggered, that
is, the leading edge of the upper wing
is in advance of that of the lower wing.
From the top wing forward extends
the double pitot tube through which
the air pressure serves the Air Speed
Indicator, informing the pilot of his
speed in relation to the air—not his
travel speed. Navigation lights are
streamlined into the top wing. All
British Service types are built mainly of
metal—duralumin or steel, or both.
Wings and body, however, are usually
fabric-covered, although there is a
marked tendency in the larger types
towards the use of metal sheeting or
three-ply wood for covering.
The Gauntlet has a superior performance even to the Bulldog Mark
IV ; it is faster than the standard
Fury, and is a particularly well-behaved
lander. Its military load includes two
Vickers guns fitted into the sides of
HEN
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the body, firing through the propeller
ingly, it was the subject of the first fulland accessible to the pilot, oxygen scale test in the new large wind tunnel
apparatus, and night-flying equipment. at Farnborough. What the experts
Its top speed is 231 m.p.h. at 16,000 ft. ; discovered has not been divulged, but
it climbs to 5,000 ft. in 21 minutes, and
there is no uncertainty as to the remarkhas a Service ceiling of 33,000 ft.
able qualities of the machine.
This important machine was originMeanwhile, the four-gun fighter was
ally intended as a four-gun fighter. and
a Service requirement, the object being
on its first appearance as such, rather
more effective spraying with bullets, and
disappointed the experts because it did
not only a better chance of hitting in
not look very fast ; indeed, a two-bay
high-speed air fighting, but more likelibiplane, i.e. two sets of struts on each
hood of inflicting structural damage.
side, cannot look like a " greyhound of
Mr. Folland and his assistants at the
the air." The performance figures Gloster works, therefore, persisted with
seemed incredible, and when the
the four-gun machine, modified the
Gauntlet, as a two-gun fighter, was Gauntlet, and produced the F.7.3o, which
adopted by the Air Ministry, it was was, later, to become officially known as
decided to track down by laboratory
the Gladiator, and was promptly ordered
experiments the discrepancy found to in very large numbers by the Air
exist between the
theoretical speed
A ` GLADIATOR' GOES UP
and the actual and
The Gloster Gladiator represented a big step forward in single-seater
fighter design. Outwardly perfectly normal in construction, it amazed
fully-verified speed
onlookers when first demonstrated, by its terrific climbing power, speed
attained,
Accordand manoeuvrability. Here is a Gladiatorbanked over just after taking off
Courtesy of Flight '

and one below each wing, left and
right. The Gladiator is undoubtedly a
triumph in design, and a notable example
of the biplane's possibilities. It carries a bigger military load than the
Gauntlet, for the ammunition for four
guns is a large item. It is a single-bay
structure, thus differing from the
Gauntlet.
The fighter steadily increases in
power and performance, and it is a
formidable weapon of offence, its
solitary occupant controlling great
forces. He does his work seated in a
cockpit, with flying and engine instruments displayed in front of him, his
right hand holding a joystick, or control
column, his feet on a rudder-bar, or
pedals. There are buttons, switches,
and levers right and left, and the
exact position of each is known to him.
He is clad in a Sidcot flying suit,
a one-piece affair. On his hands are
gauntlets, and on his head is a leather
helmet with ear pads and earphones.
His clothing has the equipment which
enables it to be electrically warmed, for
his task often carries him to heights
where the temperature is extremely low.
He wears parachute harness, and a
packed parachute behind him, just below
the waist, hampers his movements as he
mounts into his craft.
Among the details he has to attend
to are the switches for his electrically
heated clothing, and his automatically
regulated oxygen breathing apparatus.
He begins taking oxygen through a nose
and mouth mask directly he starts, if he

AERIAL ARENA
Behind the sleek, beautiful lines of the
Gloster Gladiator, shown below, lies a
destructive power of the most formidable
nature. This single-seater fighter carries
no fewer than four machine-guns, giving
its pilot a tremendous striking force
I

NEW WINGS FOR THE R.A.F.
The big plans for expansion of the R.A.F.
coincided, in 1935, with the introduction
of the Gauntlet, and the older types
of machines were replaced by this
marvellous fighting plane.
Here is one
giving a striking demonstration of its
immense climbing capabilities
Ministry. It is fitted with the Bristol
Mercury engine.
This type is much faster even than the
Gauntlet, but its performance is, at
the time of writing, a Service secret. It
was certainly the fastest machine at the
Society of British Aircraft Constructors'
exhibition to foreign visitors at Hendon,
in June, 1935, when, flown by its test
pilot, it astonished everyone by its
extraordinary manoeuvrability at certainly not less than 250 miles per hour.
Two of the guns are carried in troughs,
one on each side of the fuselage in the
usual way, firing through the propeller,
15Z
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Charles E.

intends a flight exceeding about 15,000
feet; but this entails no ill effects. Before
the start, when the tail of the machine
is on the ground, and its body sloped
upwards, his view forward is restricted,
but he can see signals from his flight
leader and to right and left.
From the moment he " opens out "
his engine for the start, his ears are
continuously assailed by a terrific

Brown

SPEED AND YET MORE SPEED
More power and more speed are the constant aims of the designer of fighting planes, and,
with the passing years, the aggressive strength of machines steadily increases, through
these combined qualities. These three biplanes, Gloster Gauntlets, single-seaters of the
R.A.F., are amongst the most spectacular of modern fighters in point of, speed and power

volume of sound. He is accustomed
to this, and it does not impair the delicacy of his touch, the fineness of his
perceptions, or his instant responsiveness to the multitudinous conditions and
circumstances which
THOUSANDS OF H.P. IN LINE
regulate his control
Thousands of horse-power are represented in the line of Gloster of the machine and
Gauntlets, shown below, for the engine of each trim machine
its complicated
develops 600 h.p. The great size of the airscrew relative to the
machine gives some indication of the power given out
equipment. His
I.

primary care is control of the terrible
steed on which he is mounted. At the
take-off run he must not swerve to right
or left. He must not leave the ground a
second too soon. Chiefly his attention,
throughout, is on his flying speed, on
oil pressure and petrol gauges, on his
position in a formation, or, if alone, the
locality of the machine. He can at will
perform any one of a number of manoeuvres, known as aerobatics (as described
in the chapter on air " Stunts," page 33),
and he may, one day, have to be ready
for them. and at the same time control
his guns, that is, the firing of them, for
they are not movable, and he has to
aim the machine itself at his opponent.
The modern fighter is a remarkable
example of engineering and of the clever
utilization of small available space.
There is much more in it than meets the
eye, and to the development of each of
a hundred and one details, long experience has contributed.
In 1935 the Royal Air Force expansion programme demanded large buying of new aircraft, among them monoplanes, the first since the War to be
adopted for the service, a circumstance
mistakenly hailed in some quarters as
an indication of official conviction that
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the monoplane is superior. As a matter
of fact, of the large orders placed by
the Air Ministry at that crisis the
majority were for biplanes, and in other
countries, also, biplanes were being
built, especially in the fighter class.
Meanwhile, however, monoplane fighters
had been undergoing official tests.
Sufficient has been said to explain,
and in the writer's opinion, to justify the
belief that for different purposes biplanes
and monoplanes each have a field.
A large number of types are developed which are not adopted for the
Air Force, not because of any lack of
performance, or any sort of deficiency,
but merely because the equipment of an
air force must follow certain routine. So
far as possible there must be uniformity
of type, and changes must not be too
frequent. After the adoption of a certain type it is not uncommon for a new
one, that is superior in some small way,
to appear ; but, obviously, it cannot
immediately be adopted by the Air
Ministry. Fortunately, there are foreign markets for aircraft, and in them
British designs hold a high reputation.
A very high-performance singleseater fighter, almost contemporary
with the early Gloster four-gun machine,
is the Armstrong-Whitworth Scimitar, fitted with the Armstrong-Siddeley Panther engine of 64o h.p., or
in some cases with the high-compression
56o h.p. Panther, or the 725 h.p.
Siebe 64.,no, d Co_ Ltd.

DRESSED FOR THEIR PARTS
The great heights at which modern service aircraft fly necessitate special clothing and
apparatus for pilots and observers in order that they may withstand the intense cold and
rarefied atmosphere. Below, the electrically heated flying suit, boots, helmet, gloves and
oxygen mask which form normal high-flying equipment. Above, a test pilot dressed
ready for a special flight. He is wearing a parachute and on his knee is attached an aneroid
for checking his machine's rate of climb and other qualities

Courtesy of ' Flight '

DIVE-BOMBER'S HEADLONG SWOOP
To the deafening accompaniment of his engine's roar and the shrill scream of bracing wires, the
pilot of this Hawker " Hind " hurtles at amazing pace towards the earth. A 6,000 ft. dive of
this sort to ground level, when bombs could be released at close quarters, is a matter of but a few
seconds. The " Hind " is a two-seater light bomber. Considered in this chapter as an outstanding
example of speed, its use as a bomber is further considered in a later chapter on R.A.E. bomber,
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Tiger.
This machine is of almost
exactly the same dimensions as the
Gauntlet, but it is a single-bay
biplane of equal span, and the lower
wing has a narrower chord than the
top one. This type carries two Vickers
guns firing through the propeller, and
all the usual fighter equipment, racks
under the wings for small bombs, a fire
extinguisher, and much else. It has a
speed, with the Panther engine, of
21 3 m.p.h. at 14,000 ft., it climbs to
16,400 ft. in gi minutes, and has 'a
ceiling of 30,600 ft
The Hind light bomber, superseding the Hart, affords one of several
historic instances of the long endurance
of sound design. It belongs to the family
of Fury fighters, and is related to the
Nimrod, the Audax, the Hardy, and
the Osprey. The Hind's speed exceeds
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that of the Hart by 30 or 40 miles
per hour, and it has also a longer
range. Its improved performance is
chiefly due to its increased power, the
engine being a 600/640 h.p. supercharged
Rolls-Royce Kestrel, partly liquid cooled.
There is no obvious `visible difference
from the Hart except the replacement
of tail skid by wheel. Operating at
over 200 m.p.h. with full load it would
be difficult to overtake, and, as a type,
difficult to surpass.
As to the performance figures given,
in the case of all British machines
referred' to, it should be explained that
'they relate to performance with full
military load. This fact, and the
established and conservative way of
estimating British aircraft performance,
stands British manufacturers in good
stead in foreign markets.

KNIGHTS ERRANT OF THE SKY : EPIC OF KABUL
Machines of the R.A.F. have been put to no finer peace-time use than when they carried six hundred European inhabitants from Kabul,
Afghanistan, to Peshawar, in the winter of 1928-9. In grave peril, due to the civil war which had broken out, these people were removed from
the danger zone by the only possible means—the aeroplane. In this photograph the first party of women and children is seen arriving
at Peshawar, safe and sound after their flight of too miles. The machines used were Vickers " Victoria " troop-carriers
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SUCCOUR FROM THE SKY
By Capt. J. Laurence Pritchard
The aeroplane may be, and often has been, a destroyer ; but it can also be a life saver, and this
beneficent side of its activities is equally worthy of record. Here are four stories telling how'
airmen flew to the relief of men, women and children who, but for their timely aid, would
have perished—in three cases from starvation and in the fourth, at Kabul, probably by massacre

As Friday came and went these doubts afternoon, taking off almost immediately
increased, for no news arrived and the with Commandant Fitzmaurice. His
than to see coming " out of the
plane became overdue on the foggy two companions stayed behind to effect
blue " help—swift, sure help—
which has been anxiously awaited when Canadian coast. The following day the what repairs they could. Later, Fitzall other help has been impossible. world was stirred by the dramatic news :
maurice returned from Murray Bay,
From the earliest days of flight it was " Junkers Bremen crashed in Greenly carrying food and supplies, and a relief
Island." The island, in the Straits of
realized that the aeroplane would be
plane then took off the three pilots and
able to provide a means of bringing Belle Isle, Labrador, inaccessible, ice- flew them to New York.
aid quickly over obstacles which were bound and fog-bound, became worldBut for the coming of Duke Schiller
almost insuperable on land. Journeys famous in an hour. The east-to-west from the skies it would have been many
which, on foot, take weeks can now be crossing had been made !
weary weeks before the three men could
Immediately it was known that the have been rescued to tell the story of
carried out in as many hours or less. In
three aviators had crashed but were their amazing flight to an eagerly
countries like Australia and Canada,
where distances are great and the unhurt, two Canadian aviators, Duke awaiting world.
amenities of civilization are scarce in Schiller and Louis Cuisiner, set out from
The end of the same year saw the
many places, the flying doctor, bringing Murray Bay, Quebec, on a hazardous beginning of one of the most dramatic
his succour and skill swiftly and surely attempt at rescue. Their machine was rescues in the story of the air. In
from the sky, is common. Patients fitted with skis for safer landing on the December, 1928, the news was flashed
whose very lives depend upon early ice, but they were forced hack by a
round the world that rebellion had
Schiller, nothing broken out in Afghanistan and that
and skilled treatment are fetched by raging blizzard.
aeroplanes from lonely outlying stations daunted, set out again later and landed the king and queen were besieged in
on the lonely island on the Sunday
and rushed to hospital at a hundred
Kabul, with several hundred Europeans.
miles an hour or more,
The stage was-setofor
when only a few years
WINGS TO THE RESCUE
repetition of the terrible
Russian airmen displayed outstanding skill and courage when they carried out a
ago they would have
massacre at the Aritish
of daring flights into the Arctic in 1934 to rescue over too people whose ship,
lingered and died where series
Residency in Kabul in
the Chelyuskin, had been wrecked. Every landing that was made on the ice floes,
they were.
September, 1879.
where the marooned party was situated, was accompanied by serious risk owing to
the bad surface. Yet the operations were carried out without mishap. Below, one
Space does not perEvery means of getof the pilots with the captain of the Chelvuskin
mit me to enter into
ting through by land
details of the many and
was completely hopeless
everyday ways of helpBetween Afghanistan
ing which the aeroplane
and India lies some of
is affording all over the
the most terrible mounworld to those in need
tain country in the world.
of quick assistance.
Long before any aid
Occasionally, however,
could come that way,
some rescue from the
no matter how powerful,
sky seizes on the public
the Europeans in Kabul
imagination.
might be massacred.
On Thursday, April
Then followed an
12, 1928, at half-past five
amazing epic of the air
in the morning, Captain
which will live for all
Kohl, Baron von Hiinetime. Sir Francis Humfeld and Commandant
phreys, the British
J. C. Fitzmaurice left
Minister in Kabul, teleBaldonnel aerodrome in
graphed for aeroplanes
Ireland on an attempt
to come to the help of
to fly direct to New
the besieged.
York. The east-to-west
By air there were imcrossing had never
mense difficulties. The
before been made, and
worst of all was the
many expressed doubts
fact that the aerodrome
that the single-engined
at Kabul was actually
Junkers machine, the
the no-man's-land in beBremen, would succeed.
tween the rebel and the
HERE are few things more dramatic

T
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WHERE SUCCOUR COULD ONLY COME FROM THE SKIES
When the Soviet ship " Chelyuskin " was crushed in the Arctic ice in 1934, those aboard the stricken vessel, totalling tot, were in direst peril, for
they were forced to take to the drifting ice floes. But in response to a wireless S 0 S Russian planes came quickly on the scene and carried the
marooned men, women, children and dogs to safety. Above, Molokov, one of the gallant pilots of the rescue party, making a landing. Below, a
sick member of the Chelyuskin's " crew being brought to a waiting plane. This story is told on page /61
Planet News '

opposing armies and was being continually raked by a devastating crossfire from rifles and machine-guns.
The telegram from Sir Francis
Humphreys was promptly answered.
From Bagdad and Egypt giant
" Victoria " troop carriers flew at the
rate of a thousand miles a day to the
rescue, across deserts, seas and mountains. On December 24, Christmas Eve,
Squadron-Leader Maxwell and PilotOfficer Beasley reached Kabul from

The Associated Pres

FIRST AID FOR A CRIPPLED CONQUEROR

Atter a 37-hour battle with the elements, the German monoplane Bremen succeeded
in making the first east-to-west aeroplane crossing of the Atlantic in 1928. Flying from
Ireland, the machine landed in the nick of time on the barren Greenly Island, Labrador.
A wireless message brought Canadian airmen to the Bremen's aid. Here are helpers working
on the plane's damaged undercarriage

Peshawar. When the aeroplane was
sighted in the sky, Sir Francis Humphreys
calmly gave the signal to both armies
to cease fire ! The almost incredible
thing is that the order was obeyed, and
the king and his ladies were escorted

COMRADES OF A STIRRING STORY
The three men seen below are (left to right), Baron von Hilnefeld, Commandant J. C.
Fitzmaurice and Captain Hermann Kohl who, as the crew of the Bremen, figured in one
of the most dramatic air episodes of modern times. A perilous crossing of the Atlantic from
Ireland, hours of groping blindly through fog, a crash on ice-covered rocks, and finally a
hazardous rescue from the ice-bound Greenly Island, made up their story

to the waiting aeroplane by unarmed
Englishmen from the Legation and,
without any further trouble or threat,
flown safely back to India !
Aeroplane after aeroplane of the Royal
Air Force flew backwards and forwards
during the next few anxious weeks
between Peshawar and Kabul, each time
taking back refugees of all nationalities,
British, French, German and others,
who had fled to the British Legation for
protection. All the women and children

Wireless messages came from the aeroplane reporting the
progress of the flight. Soon there arrived a message that
the aeroplane was entering a bad storm and fighting head
winds. Then an ominous message that there ramained only
enough petrol for one hour's flight—and then silence. It
was known that the country below the aeroplane was wild
and inhospitable, and offered few facilities for landing. The
worst was feared for Kingsford-Smith and his companions.
Despite the dangers which faced them, rescue planes
immediately flew out to search for the missing aviators.
Day after day machines patrolled over the wild country,
keen eyes searching for any sign of the Southern Cross. Ten
days passed by, and hope had been almost abandoned, when
a D.H.6r, piloted by Captain Holden, sighted the missing
aeroplane forced down near a mangrove swamp on the northwest coast of Australia. He dropped food by parachute and
at once raced back to the nearest aerodrome with the
news. A second machine flew out with more food and
supplies and landed beside the Southern Cross. The missing
aviators were all alive, but terribly weak from lack of

PLIGHT AND INGENUITY
With their wind-driven wireless generator out of action, the crew of
the Southern Cross were unable to transmit the messages which might
have brought assistance quickly, and they were forced to wait until
other airmen saw them from the air. During their anxious sojourn
they attempted to generate electricity for their transmitter by rotating
the dynamo by hand, as shown below

Topical

AIRMEN SAVED BY AIR
In 1929 Sir Charles Kingsford-Smith, with his crew, Ulm, Litchfield
and McWilliams, was forced to land, by shortage of petrol, in their
monoplane Southern Cross, near a mangrove swamp in Northern
Australia. For to days they were stranded hundreds of miles from
habitation, and were without food until a searching aeroplane discovered them. Above, the crew of the Southern Cross partaking of
the welcome rations which were dropped by parachute and which
saved them from starvation

were flown to safety first. Between December 24, 1928,
and February II, 1929, it was announced in Parliament
that 366 refugees, of whom 28o were women and children,
had been safely evacuated over a country which was
mountainous and offered no place for safe forced landings
and was infested with hostile tribes.
In the end over 8o journeys were made by the Royal
Air Force machines, and over 35,000 miles flown to carry out
this remarkable air rescue. Over 600 British subjects and
foreigners were safely brought out of Kabul without a single
mishap to them. But for the succour which came from
the air and the cool courage of the Royal Air Force officers,
history might have another terrible story to tell of rapine
and massacre.
Within a few months of the stirring story of the Kabul
rescues came another which seized upon the imagination of
the world. On March 30, 1929, it was announced that the
famous airmen, Squadron-Leader Kingsford-Smith and
Flight-Lieutenant C. P. Ulm, and two companions had left
Sydney in the aeroplane Southern Cross on an attempt to
put up a record between Australia and England. The first
stage of the journey was a 2,000-mile non-stop flight to
Wyndham in North Australia, across wild and barren country.
16o

food. The aeroplane itself was undamaged and later took off again,
after the tanks which fed its engines
had been replenished with supplies of
petrol flown to the scene of the landing.
Despite their experiences and their
narrow escape from starving to death,
Kingsford-Smith and his companions
later in the year made a record flight to
England in the Southern Cross.
How dangerous the search for Kingsford-Smith was may be realized from the
fact that one of the many pilots and his
companion had a forced landing while
searching for the Southern Cross. The
machine crashed and both men were
later found dead after an extensive
search.
At the beginning of 1934 there Came
an S 0 S from the Arctic which was to
be the forerunner of another remarkable
epic from the air. Professor Schmidt,
with a party of over a hundred Russian
men, women and children, had set out
in the Soviet ship Chelyuskin on an
Arctic expedition.
A wireless message was received that
the ship had been crushed in the ice
and the whole of those on board had had
to take to the drifting ice floes of the
Behring Straits. The position was seemingly almost hopeless, but as soon as the
news came through preparations were
made by Soviet airmen to attempt a
rescue. The fact that the party were
marooned on breaking ice made the
difficulties of landing and getting off
very great indeed. The pilots who flew
from Cape Weller knew that if anything
went wrong it might mean their own
deaths and the failure to save the
members of the expedition.
The ship sank on February 13, 1934.
On Monday, March 5, two Soviet airmen
landed on an improvised aerodrome,
where the ice had been smoothed for
them, three miles away from the camp
on the ice floes. The temperature was
46 degrees below freezing point. Over
those three miles to women and two
children were first taken and flown back
to safety. Other Russian pilots flew
across the icy wastes, on every journey
knowing they were facing appalling
risks. Days passed when the weather
made it quite impossible to fly and the
pilots bad to seize what opportunities
they could. On April 13, exactly two
months after the ship had sunk, the
last six out of the ioo men, women and
children who had taken to the floating
ice, were rescued, together with the last
eight of the dogs which had accompanied
the expedition.
The air holds for its pioneers the great
adventures which, in an earlier period
of the world's history, were confined to
sailors and explorers.

HAPPY LANDING, HAPPY ENDING
In the lengthy search that was made for Kingsford-Smith when, in March, 1929, he came down in
the wilderness of Northern Australia, the first to locate the stranded plane was Captain Holden,
pilot of a D.H.61. He dropped food supplies, then rushed to the nearest aerodrome and told the
news. At once another pilot, Heath, flew to the Southern Cross and landed with additional food and
other supplies. Here is Heath being chaired by the marooned party after his arrival. KingsfordSmith, the second from the left in this photograph, was knighted in 1932 for his many spectacular services to aviation
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BRITAIN'S LATER AERIAL GIANTS
By the Hon. A. F. de Moleyns
Editor of The Airship'
Controversy still rages over the decision of the British Government to cease building airships
following the terrible disaster to RI01. Writing as a convinced believer in this type of aircraft,
Mr. de Moleyns relates the achievements of the post-war and larger airships that began with
R32. The epic flight of the most famous of these, R34, across the Atlantic is described in the
chapter beginning in page 47

was a wet and windy day over the
Humber, in June, 1920, as the last
I
of the long line of British non-rigid
airships, the N.S.7, was beating up the
river to Howden. The water below was
invisible at a thousand feet up, but when
heavy gusts struck the ship she dived
towards the yellow-coloured river, which
could then be - seen five hundred feet
below in spite of the pouring rain.
T

Courtesy of

A. P. de Moleyns

HULL AND HELM OF A FAMOUS AIRSHIP
Below, Rioo, last but one of the rigid airships built in Britain, presents a spectacle of overwhelming size as she rests in her shed at Howden, Yorkshire. The photograph was taken in 1929 before the huge craft made her maiden flight. She was 709 ft. long and had six engines, developing a
total horse-power of 4,20o. Above, two views inside the control car. In the left photograph, the steering coxswain is seen at the wheel with the
engine telegraph panel behind him. The smaller photograph shows the opposite side of the same car, the starboard side of the control car with the
height coxswain at the elevator wheel. The steering coxswain is seen in front of him
Central Press

Flight-Lieutenant Irwin and his crew,
keeping the ship well in hand, dropped
ballast, and eased down their engines,
and not long after they arrived at
Howden, dropped the trail rope for
ballast. The experience of thirteen
years' continuous work with non-rigid
airships had given the crews such skill

that they could handle them under any
conditions, while the ships were the
products of experienced designers.
The British fleet of non-rigid airships
had played a very important part in the
defeat of the U-boat in British seas
(see the chapter in the section " War
in the Air," page r37). As we were
so successful with the smaller ships,
there is no reason to doubt that
if only we had persevered, we would
also have been successful with the
rigids. It was not until 1019 that,
with the arrival of R32, R33 and R34,
we ever had efficient " stiff " ships, and
all of these were of German design.
The first, a wooden Schutte-Lanz, was
mainly used as a school ship, while the

THE AIRSHIP AT HER MOORINGS
One of the greatest difficulties connected with airships—their handling and control when
not in flight—was successfully overcome by the mooring mast, one of the first of which
was tried at Pulham Airship Station, Norfolk. The nose of the airship was attached to the
mast-head, trim being maintained by means of balance weights fixed to the stern. The
airship was allowed to swing with the wind. Here the R33 is seen secured to the mast.
a very different affair from the elaborate tower seen in page 166

last, the famous R34, had been the
first airship to cross the Atlantic (as
described in pages 47-50). There was
also the smaller, home-designed R80,
but, although.our best effort up to that
date, she was hardly as efficient as the
other ships.
A rigid airship consists of a streamline hull divided by transverse frames
into bays, each bay containing a gasbag with its gas-valve. The frames are
connected by longitudinal girders, and
a keel (or keels) containing petrol and
ballast tanks runs along the bottom of
the hull. This strengthens the ship
and forms a walking way. The hull is
covered by a fabric outer cover. From
the hull are slung the engine cars, those
mounted on the side being known as
wing cars, while that near the bows
is known as the control car.
Mounted aft on the stern of the hull
are the stabilizing and control surfaces
worked by wheels from the control car

The Fascinating Story of All Things
Past by the World-Famous Author of
" THINGS TO COME "

The OUTLINE
<,") of HISTORY
1 MAY
LATE
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BY H. G. WELLS

One of the Greatest Literary Works of Modern Times
OFFERED ON TERMS WHICH CAN NEVER AGAIN BE REPEATED
We are only mentally equipped to understand the world
conditions of today if we are well furnished with a knowledge
of the past, and no writer in any age has been so successful as
Mr. H. G. Wells in enlivening the history of the world with
such vivid touches of descriptive power that past events
and personalities live for us again with all the graphic reality
of the living present.
THE OUTLINE OF HISTORY represents the greatest
achievement of the greatest writer and clearest thinker of
today. It is a complete history of mankind, presented in a
form more attractive and readable than any history ever
produced before ; a summary of human progress brilliantly
described ; a scholarly work with all that charm of writing
and depth of insight which have made Mr. H. G. Wells
famous the world over. It is a book with all the human drama
and interest of a novel, with incalculable value as a work of
reference.

AIRSHIP CARRIES PLANES
A daring experiment was made in 1926
when R33 carried two Gloster " Grebe "
aeroplanes slung to her keel on a flight.
At 2,000 feet the planes, piloted by
Flying-Officers R. L. Ragg and C.
Mackenzie-Richards, were released, and
after diving, flew round and landed. Later
the machines succeeded in " hooking on "
to the airship while in flight, a remarkable
achievement. Above, a " Grebe " swooping
away after release. Right, R13 with the
two aeroplanes attached
where also the gas and ballast controls
are placed and engine room telegraphs.
In the extreme nose is the mooring
cone, known as the dew drop."
A rigid is naturally more difficult to
design and construct than a non-rigid,
and whereas we had continuous experience from 1907 to 1918 in designing the
latter, we had only intermittent experience with the former. British rigid
designers, who lacked the experience of
foreign designers and had no data to
guide them, were expected to produce
ships as efficient as contemporary ones.
It was only in the autumn of 1916,
when the German L33 was left almost
intact in East Anglia, that our designers
had anything to work on. This ship
was copied, and the result was the R33

Here in these pages is a more thrilling drama than ever conceived even by Shakespeare—the gripping, intense, vital
Drama of Man's Triumphant Struggle and Progress throughout the ages. They tell also the story of the birth, growth
and evolution of the vast earth-stage upon which Man has
played, and still plays, the leading part.

Many hundred of books and
centuries of learning are here
compressed into two volumes—
a balanced and accurate narrative of the World's history—
graphic, lucid, dependable,
throbbing with the vivid personality of a master's hand.
IT WILL ENLARGE YOUR
OUTLOOK ON LIFE AND
WIDEN YOUR MENTAL
VISION :
IT WILL BROADEN YOUR
SYMPATHIES :
IT WILL HELP YOU WITH
YOUR WORK :
IT WILL MAKE THE NEWSPAPERS INTELLIGIBLE :
IT WILL HELP YOU TO
FOLLOW THE ADVANCE OF
SCIENCE :
IT WILL HELP YOU TO
APPRECIATE THE ARTS :
IT WILL HELP YOU TO
VISUALIZE HISTORY.

These are volumes that you will never exhaust, but always
be able to re-read with ever-new interest, because of the
fresh light their information will throw even upon coming
events. The brilliant author-editor gives us the true history
and life-story of the most wonderful things in the Unive,rse—
Man and His World.

and R34. After that we again broke
away, to an extent, from Zeppelin practice, but the results were not so good.
So far as rigid design was concerned,
we were, in fact, back in the early days
of flying, and the crews had only their
non-rigid experience to aid them. Perhaps the R33, commanded by the late
Flight-Lieutenant G. M. Thomas, D.F.C.,
was our most successful rigid. She had
carried out long flights over Europe
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from Pulham in 1919, and for the fleet
from East Fortune and Howden. One
wild night, she was struck by lightning
but survived.
Meanwhile the Germans had shown
that airships could be used commercially, and so it was decided to emulate
them. As Continental weather is better
than our own, mooring experiments
were called for and attempts made to
reduce the number ofmen in handling
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Editorial Eddies

W

ITH Part 6 on the bookstalls my readers have by now
obtained a good idea of the attractiveness and utility
of WAR IN THE AIR, and I shall be very much surprised
if—when the figures are before me—it has not received a
welcome equal to that accorded a little over a year ago to
World War, the concluding Parts of which have brought me
a deluge of appreciative letters which I have been acknowledging during the past few days. Especially do I hope that
the intrinsic value of WAR IN THE AIR will recompense my
readers who were also subscribers to World War for its having
overlapped the publication of the latter by some three weeks.
Our reasons for departing from the original plan not to issue
the present publication until World War had finished its run
were, I feel sure, quite sound. though it would take more space
than I have at my disposal to state them.
N this particular Part of WAR IN THE AIR subscribers will
find the conclusion of the chapter " Britain's Later Aerial
Giants," by the Hon. A. F. de Moleyns, that began in
our preceding Part. Mr. de Moleyns writes as an enthusiastic
believer in the airship, and many will doubtless think he is
right when he regrets that, after all the skill and devotion that
has been spent on this form of aircraft, we should abandon it
and so allow the Germans to capture the South American
service and to bid strongly for the North Atlantic also. His
regrets are the more poignant because, as he says, the Germans
are using for this purpose the mooring mast which we in
Britain invented and developed. Much of the information he
gives about R33, R36 and the other giants of the air is taken
from his own experiences in flying. Myself a heavier-than-air
enthusiast so long ago as the early days of Santos-Dumont,
I can say to Mr. de Moleyns and his arguments for the past and
future utility of the airship " almost thou persuadest me."

I

ERMAN aerial developments figure prominently also in
another chapter in this Part, that by Major Oliver
Stewart in the series " Aerial Armadas in Being." I
should like, as I have said something about one or two other of
our contributors, to mention a few facts here about the career
of Major Stewart, who has contributed copiously to several
recent publications in which I have been editorially concerned,
notably to the Motoring Encyclopedia. The biographical outline
which I am able to give will show how well qualified he is to
be one of my principal contributors.

G

AJOR OLIVER STEWART entered the army on the outbreak
of war and was gazetted as a second-lieutenant in the
Middlesex Regiment in October, 1914. About December, 1915, he was seconded to the Royal Flying Corps, and
he learnt to fly at Reading and Thetford. After dual instruction
amounting to one hour and forty minutes he took his Royal
Aero Club Aviator's Certificate No. 2630, and went for advanced
instruction to Dover in 1916. Having practised night flying
in May, 1916, he was posted to Farnborough as a ferry pilot
in June, 1916. From this station he delivered aeroplanes of
many different types, including B.E.2c's, 2d's, 2e's and 12's,
and R.E.5's and R.E.7's and Martinsyde Scouts, Sopwith 11
strutters, Vickers two-seaters, D.H.2's and others to the British
Expeditionary Force, usually landing at St. Omer or Candas.

im

E went to France in December, 1916, joining No. 22
Squadron, which was equipped with F.E.2b's. He
stayed with this squadron only a month, doing photographic patrols and other work, and then transferred to No. 54
Fighter Squadron, with which the rest of his overseas service
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was undertaken. This squadron had Sopwith w Pup " singleseaters and, later on, Sopwith " Camels." and was engaged
mainly on offensive patrols and escort duties. Major Stewart
shot down his first enemy aircraft on April 6, 1917. He was
isolated from the patrol during the combat and was subsequently attacked by three enemy aeroplanes. An attack on a
kite balloon later in this month near Essigny Le Petit brought
no decisive result, although the balloon was hauled down.
He led an offensive patrol for the first time on March 11, 1917,
and the patrol was engaged in heavy fighting. He attacked an
enemy aircraft which was reported
by another member of the patrol
as going down out of control. His
next combat of importance, also
during an offensive patrol, was
with th'ree " Albatros " scouts,
which he drove down. He was
made flight-commander and temporary captain on July 19, 1917.

v

ARIOUS other combats and a
good deal of heavy patrol
fighting occurred, and then
Major Stewart was entrusted with
a special reconnaissance on the
northern section of the front which
was to cover an area a long way
over the enemy side of the lines.
When he had reached the part to
be reconnoitred he left the remainder of his patrol, none of
whom he saw again, and descended
to 500 feet in order to make notes
Major Oliver Stewart, m.c. of enemy dispositions. He was
then attacked by six German
aeroplanes. He made a running fight to get home with his
information, and during the course of it shot down one German
machine in flames and sent another down out of control in
the neighbourhood of Ostend. For this reconnaissance he
was decorated with the Military Cross. Shortly afterwards
he attacked another machine above the clouds and saw it go
into the clouds in a dive. It was afterwards reported by antiDuring his last weeks
aircraft gunners to have crashed.
in France he was engaged almost daily in heavy fighting.

im

AJOR STEWART returned to England after eleven months
in France and went to Dover for a short time, where
he instructed on D.H.5's. Then he was posted to
Orfordness, where he took charge of the experimental flying
and was given the rank of major. At Orfordness he did the
first controlled experiments in inverted flight with the " Camel "
aeroplane. He also took part in the experiments with upward
shooting and formation cloud flying, and for this work he
was awarded the Air Force Cross on November 2, 1918. He
was demobilized in March, 1919, and then given a permanent
commission as captain in the Royal Air Force, this being before
the new rank names had been adopted, on August 22, 1919.
He returned to Martlesham Heath as a test pilot, did much test
work with a large variety of different aeroplanes, and in all
had flying experience of over 100 different types. In 1922 he
left the Royal Air Force with the permanent rank of major and
took up a civil appointment connected with aviation.
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parties, for reasons of economy. So in
February, 1921, R33 flew to Fulham and
was put on to the mast for which the
late Major G. H. Scott had invented a
new and much improved mooring head.
Between February and August, 1921,
R33 spent some 150 days on the mast,
making over a hundred flights, often
going up when the Howden ships were
shed-bound. It was soon shown that
the Fulham mast, with its farmyard
traction engine, had made airships
practically independent of the weather.
Up to then a rigid could hardly leave
her shed in a higher wind than twenty
miles an hour, and then it would have
to be blowing up and down the shed.
On one occasion the R33 was ordered
to make a night flight to Croydon.
It was pouring with rain, with low
clouds scudding across the sky, and a
forty-mile wind blowing at the mast
head. No other aircraft could have
gone out under such conditions, but
R33 fulfilled her mission without any
difficulty.
Then again she landed to the mast
one afternoon in July in a wind of over
thirty miles an hour with even stronger
gusts. She took some time in doing
it, and it was a wonderful sight, seeing
her being played like a giant fish. A
Cabinet Minister, who was Air-Commodore Maitland's guest on board, was
greatly impressed, and told us that no
liner could have come alongside in such
weather, and yet less than a dozen men
TRAGIC END OF R38
The crash of R35, built in England for the
American Government, over the Humber
on August 24, 1921, with the loss of 42
lives, was the first of the two great disasters
which finally induced the British Government to abandon the building of airships.
Left, part of the wreckage as seen at
low tide before salvage ; right, the mangled
remnants of R38 after salvage

were needed to handle
her. It can be claimed
that the problem had
been solved ; all that
remained was to design
an improved mast and
hauling-in gear and gain
further training experience. Thorough running
repairs could even be
carried out when moored.
A new engine and
propeller were shipped
and repairs made in the
nose of the hull, and,
last but not least, a new
gas-bag put in.
The reason for this
was as follows. On a
flight in May the ship
suddenly began to climb
and the height coxswain
was unable to get her tail
up.
She took up an
angle of about twenty
degrees, and then one of
the riggers reported that
No. 13 gas-bag had deflated. In a moment
Flight-Lieutenant
Thomas, the commander,
was dropping ballast
aft, and then he moved
the bulk of the crew
to the bows, and thus
the situation was saved.
If he had not acted

UNLUCKY AIRSHIP

R36

in her shed, as she appeared the morning atter her accident
in mooring ; a misfortune due partly to the inexperience or the
pilot and partly to the fact that only a farmyard tractor engine
was available for hauling in. In the foreground can he seen
the remains of the dismantled surrendered Zeppelin. L64

promptly, and if the ship had not been
designed by experts, she might have
broken in two and this article would
not have been written.
It was a minute or so before we knew
what had happened, and I have sometimes wondered if the same thing did not
happen in R for, only then they were
flying in the dark and in very bad
weather, and the crew did not know
their ship as the R33's crew did.
Mention must now be made of the
R36, an enlarged R33, fitted with a
passenger coach. She proved to be
unlucky from the start, for after making
a good flight down from Scotland in
May, she broke two of her fins on her
first flight from Pulham, diving for some
thousand feet and having to limp home.
Major Scott, who was in charge of
all flying operations at Pulham but
was not captain of the ship, brought her
back intact, and soon she was out again
making one or two long flights.
One evening, when being hauled into
the mast, she overshot it, and the
mooring cable, pulling backwards into
her nose, smashed it. The sheds were
full, she could not remain on the mast,
and the meteorological officer said the
wind would soon rise. Furthermore, she
was in no state to be flown to Howden.
It was decided to make room in the
sheds by breaking up one of the surrendered Zeppelins, the L64. All
hands worked with a will, tools were
obtained, and at dawn the remains
of L64 were towed out of one end of
the shed while R36 was being brought

in from the opposite side. It was not
a moment too soon, for the wind had
risen and further damage had been
done, the ship drifting against the side
and hitting the roof of the shed.
The R36 never flew again, and when
her actual skipper, Flight - Lieutenant
Irwin, stepped out of the control car,
he broke down on seeing the damage.
To those on the ground, it was a night
of hectic activity, for great difficulties
were encountered in getting L64 out
of its shed. First, a line was made fast
running through her length, but when
the tractor started to pull, the hull
hardly moved, and in the end Scott had
to have her dragged out in pieces,
while Mrs. Scott, after this unfortunate
episode, kept us going with food. R33
went back to the mast, flying under
every kind of weather. One day, in
fact, she was the only aircraft up.
Economy was now the watchword,
and the Air Ministry announced that
they would abandon airships as soon
as the new R38, which was destined for
the U.S.A., had finished her trials. Of
British design, she was known to be
weak, but the trials were hurried on and
she broke in two over Hull on August
24, [921, Air - Commodore Maitland,
the mainstay of the airship cause, was
killed, and with him also Flight-Lieutenants Thomas, Montagu, Little, Pritchard, and Flying Officers Wicks and
Mathewson, names unknown to the
public, but honoured by their comrades.
Now airship disbanding went on
apace, R33 going to Bedford and R8o

AERIAL HOTEL DE LUXE
Rio°, when built in 1929, was the most powerful and luxurious airship in the world,
carrying too passengers. Below, the dining-room, capable of seating 56 diners. There
was also a promenade deck. Left, the nose of Rtoo is seen being hauled on to the latest
type of mooring mast at Cardington. A lift ran to the top of the 200 ft. high tower and
from the upper platform passengers passed across a gangway into the airship
Central Press

to Cardington, both being slung, R32
having been broken up previously. The
year 1922 threatened to see the destruction of these ships, but commercial
interests again became active and the
Committee of Imperial Defence also
showed re-awakened interest.
At last, in May, 1924, it was announced
that two 5,000,000 cubic feet ships
would be constructed, and that the
existing ships would be used for experiments. R33 was reconditioned and
flown to the Pulham mast, the crew
having had no flying practice for nearly
four years. A few days later she broke
away in a gale with Flight-Lieutenant
R.S.Booth, A.F.C., and a small crew, the
two forward bays and gas-bags being
severely damaged. The bows were
strengthened as much as was possible,
the ship drifting astern across the
North Sea. Owing to the ship's damaged
nose, it was impossible to drive her
ahead against the gale, and it was only

R100 'MAKES A SPECTACULAR EMPIRE FLIGHT
The voyage of Rio° from England to Montreal and back in August, 193o, raised hopes
that the Empire might be linked up by a service of airships. Rioo, commanded by
Squadron-Leader R. S. Booth, left Cardington, Beds., on July 29, 193o, and 79 hours later
reached Montreal. On August 13 the return journey was begun and Cardington was
reached in 57 hours. Here Rio° is seen flying over Montreal
after the wind had dropped that Booth
landed her at Pulham after a flight of
thirty hours. He had been greatly
helped by the wireless, but at times the
situation seemed desperate, for they
sank so low that those in the control
car were wetted by the spray from the
waves. Nothing could be done, for
there was very little ballast or petrol on
board, but by great good fortune the
ship slowly rose again. At other times
she only made five knots against the
wind, for with her smashed bows it was
impossible to go ahead except under
reduced power.
Booth might have landed in Holland,
and, even if no help had been available,
could have brought the ship down low
167

and the crew could have jumped to
safety. In this case no lives would have
been lost, but the ship would have
been wrecked. He preferred, however,
to face the stormy North Sea and the
darkness. This accident proved that a
properly designed and well-handled airship could stand up to almost anything.
After being repaired, R33 became a
flying laboratory. Later she dropped
and caught aeroplanes, showing that
airships might be used as aircraft
carriers. In 1927, although good for
much more flying, she was scrapped,
together with R36, which it was hoped
to take out to Egypt for mooring trials.
Some of the crew were discharged for
the second time, and when the Rroo

in the dark. She had clouds
in front and on both sides.
Then she began to rise fast with
her nose pointing earthwards.
The height coxswain had her
nose down by twenty degrees,
but she climbed the last
thousand feet in fifteen seconds.
She landed soon after dawn
on August 1. The fins being
repaired, a twenty-four-hour
flight was made, and she set
out for home on August 13.
She landed fifty-seVen hours
later. She had done her job
and had proved that, even if
serious mishaps occur, an airship can get there. So she
was put in the shed to allow
Rioi to take the air.
All know how that unfortunate ship was allowed to
attempt the Indian flight without ever having been flown in
bad weather or even having
carried out speed trials. She
Centre

BIRTH, 1929— DEATH, 1931
Though R too escaped the disastrous fate
that befell Riot, her brief history is not
without its tragic note. Supreme effort
went into her design and construction, and
her successful double Atlantic flight augured
But 1931 saw her
well for her future.
dismal end when she was handed over to
" breakers " for scrap. Above, the airship
taking shape in 1929, with a mechanic
working on one of her huge engine cars.
Right, the giant being dismantled in 1931

and Rios were ready, they had to
be flown by crews that had had no
recent flying experience, and that
included some men who had never flown.
Rio°, built at Howden by the Airship
Guarantee Company, was commanded
by R. S. Booth, now promoted to the
rank of squadron-leader, andwas destined
to be used for experimental flights over
the Empire along with the Cardingtonbuilt Rios. The former was flown
down from Howden in December, 1929,
and was put on to the Cardington tower.
She was of unique design, with tubular
longitudinal girders, and a passenger
coach built inside the hull. The outer
cover design was new and she had only
three engine cars, each with two motors,
working a propeller and screw in each.
Although several tons on the heavy
side, she attained a speed of over
eighty miles an hour, making her the
fastest airship to that date, and, except
for outer cover trouble and gas-bag
nipping, she did very well. She flew
in all weathers, often flying blind for
hours on end, and, as experience was
gained, it was found possible to land and
leave the mast in any ordinary weather.
She was now supposed to be ready
for an Empire flight, and so, on her

eighth ascent, set off for Montreal.
Leaving on July 29, 1930, she made a
record crossing, but when near Quebec,
ran into a heavy storm, which damaged
the fin coverings and made an enormous
hole in the port fin. Riggers were soon
climbing about the girders putting
things to rights, and were later joined
by some of the engineers, fifteen men
working on the port fin. All this took
about two hours and then speed was
once more increased.
At about 7.3o on the evening of
the 31st, a thunderstorm approached
when they were flying at 1,200 feet
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crashed, and after preparing R roc,
for further flights, this airship was
eventually sold for L4.5o.
British airships for the time being
had come to an end, and all the skill
and devotion, not to mention the hard
cash spent on them, has apparently been
spent in vain. Meanwhile the Germans
have captured the South American
service and will soon get the North
Atlantic also, using the mooring mast
which we invented and developed.
Their crews are daily gathering that
experience without which it is impossible to fly airships under all conditions.

War in the Air. 6

THE CEASELESS VIGIL OF THE SKY
By Capt. J. B. Sterndale Bennett, M.C.
No branch of aerial activity at the outbreak of the war demanded such immediate development
or called more urgently on the inventive genius of the R.F.C. personnel as the co-operation
by wireless between the aerial observers and the guns. How this problem was magnificently
solved and the risks and adventures which such work entailed are treated in this chapter
HE early history of the Royal
Flying Corps at war is a record
of brilliant improvisation. Something has already been said of the
development of bombing devices and
aerial photography and of the great
work carried out on reconnaissance
duties. There remains to be described
one other task which devolved upon the
pilots and observers, as vitally important to the armies in the field and
yet to be carried out with instruments
which would now be regarded as the
childish experiments of their inventors.
This was the co-operation, through
wireless, between the aircraft and the
guns, the spotting of hostile batteries,
the ranging of the British artillery on
likely targets and the registering from
the air of the accuracy or otherwise of
the shooting. " The properest work of
the airman in war," wrote Sir W Beach
Thomas, " is the finding of the enemy's
guns and directing fire on them. That
is what matters most though it is the
least dramatic in telling."
There is, it is true, little drama in the
story, but there is an urgency in the
facts which makes imperishable history.
An early pioneer, whose work was of
enormous value, was Captain H. P. T.
Lefroy, R.E., who was experimenting
as early as 1909. The first wireless
equipment which was carried into the
air weighed 75 lb., a weight which precluded any observer or passenger being
taken. This cumbersome instrument
had to be operated by the pilot, who at
this time was none too sure of the behaviour of the machine that he was
flying, and, at any rate, had to keep a
weather eye on all too probable attack
from both ground and air.
It was not until the autumn of 1915
that a more practicable device, known
as the Sterling set, was invented, weighing barely zo lb., a set which could be
carried both with pilot and observer,
and had a range filly sufficient for all
practical purposes, but in these early
days the pilot was largely dependent on
Very lights for signalling the fall of
bombs. The wireless branch was not
without its experts and pioneers, two of
whom claim individual mention.
In his book, " Adventures of an Airman," Colonel L. A. Strange has the fol-
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lowing note : " The wireless signalling
from aeroplanes to artillery is a form of
co-operation largely due to the efforts of
Captain. B T. James and Lieutenant
D. S. Lewis, both of the R.E., who had
been working on this problem for some
time. They installed wireless-sets on
their own machines and spent a lot of
time experimenting with receivers on
the ground before they perfected their
system."
Strange himself did a good deal of
this work, but not, he adds, as much as
he would have liked, and that for a very
disturbing reason. " If we wanted to
go out spotting for the artillery we had
first to persuade the battery commanders to allow their guns to fire the
few extra rounds that were needed for
an experiment." So acute was the
shortage of munitions at this period
that the gunners showed the greatest
reluctance to assist in this way.
Mechanical defects in transmission
being gradually overcome the further
problem remained of inventing a fool-

proof system of identification of the
signalled objects on the ground. The
first step towards this end was the
drawing up of a squared map of the
entire front, which eventually became
the common possession of all branches
of the service.
B. T. James and D. S. Lewis then,
between them, invented the clock code
method of signalling. The latter's first
note on the subject, a pencilled memorandum to his squadron commander,
Major J. M. Salmond, is thus quoted in
the official history, " The War in the
Air " (H. A. Jones) :
1 have evolved a more elaborate system
of ranging, applicable chiefly to heavy siege
howitzers when economy of ammunition is
most important. I have a celluloid disk
with circles inserted at 25, too, 200, 300,
400 yards radius according to the scale
of the map. Outside are painted the
figures of a clock. The circles are lettered
A to E The disk is pinned with its centre
on the target and its XII-VI diameter
towards the battery firing. Shot are then
signalled down according to their position

FROM OVERHEAD TO UNDERGROUND
While an artillery observation aeroplane, working in conjunction with the battery, flies
high above the lines to watch the gunfire on enemy targets, this artillery N.C.O., sitting
in a battery dug-out, " listens in " for the vital, cryptic messages sent by the pilot. Day
after day throughout the War this work of the aeroplanes spotting for the guns went on
Imperial War Ilasram

Ypres, Poperinghe, where there
was an important aerodrome,
came under shell fire. This,
an observer discovered, came
from an armoured train which
had been brought up to the
village of Langemarck. The
heavies were directed on it and
it was soon obliged to retreat
to safer quarters.
The work of gun spotting,
although of a routine nature,
could never be described as
either safe or dull. One of the
most famous of all British air-

O.K. on the desired target. As each shell
burst in the red-tiled houses, a cloud of
brown-red dust rose a few hundred feet in
the air and was then blown off east by the
wind, just like smoke from a factory
chimney.
More hazardous and exciting was an
adventure of McCudden's about a
fortnight later when he was again engaged iri spotting for the artillery.
On the 13th of December I went out
again with Major Ludlow-Hewitt, who was
to range on a target in Salome, which is
E.N.E. of La Bassoe. This entailed flying
for over two hours in a circle over La
Bassee to enable the pilot to obtain a good
view of his target. Consequently we were
under continuous A.A. fire for two hours
at a height of 7,000 feet.

TOLL OF WARTIME TRAINING
As the importance of air operations grew, the call for more pilots became increasingly
urgent. After 1915 thousands of men were posted to flying training squadrons,
and, with the briefest tuition and experience, were called upon to engage in aerial combat.
Many were killed and injured before they ever reached the front, and crashed machines,
such as the F.E.2B (left) and the B.E.2E (below), were common sights at every
aerodrome. Nevertheless, British wartime flying men stood second to none.

on the map C9, B2, etc. This will eliminate
all error except that of map reading, and I
think it will be worth trying. I intend to
try it the next time I range the 9-2.
It is, perhaps, superfluous to explain
that the Battery Commander made use
of a similar disk of celluloid laid upon his
own map with its centre over the target.
With slight modifications this method
of ranging was now adopted. " By
putting the XII-VI line true north and
south it was possible to use the clock
code method to range any battery
whether the observer, knew its position
or not. The clock code, simple in its
application, was first used in battle at
Neuve Chapelle and proved efficient
and time-saving. It was adopted by the
Flying Corps on all fronts and it is still
in use, a tribute to the memory of two
zealous officers." One cannot forbear
adding a tribute, also, to the resilience
of mind of the leaders of the R.F.C.,
who welcomed so readily the suggestions
of their enthusiastic subordinates.
Throughout the battles of 1915,
which form the background of an
earlier chapter, we hear of yeoman
service performed by the wireless
observers. Undoubtedly they were of
the highest possible assistance to the
gunners, not only in ranging but also
in registering the German batteries
before the battles opened. During
the fighting at Hill fib the observers
were able to plot the positions of no
less than 33 German guns. Not only
guns caught their eagle eyes. After
the allied armies had been pushed
'jack, following the first gas rloud at

men, J. T. B. McCudden, had his share of
observing. This was in the days before
he rose to distinction as a fighting pilot,
earning the V.C. and other honours. He
was in these early days a mechanic in
No. 3 Squadron, but his services were in
request as an observer. In his book
" Flying Fury," he writes :
On Dec. 1 (1915), I went up with Captain
Barratt on a very rough day—I remember it
was frightfully bumpy—to range some 9'2inch howitzers on some houses on the
north-eastern outskirts of La Bassee. We
got our height and reached the trenches
over Cumishy at 4,000 feet. The wind at
this height was quite fifty miles per hour
from the west, and the pilot had to keep
the machine pointing west most of the time
to make any headway at all.
Captain Barratt was very experienced in
directing artillery fire, and he soon got an
[70

I can see the pilot now, tapping away at
his key, with a shell bursting out on the
wing tip and then one just ahead, not
flicking an eyelid and not attempting to
turn or avoid the numerous shells that
were continuously bursting. As for myself
I was in a terrible state of funk as I could
do nothing but keep a look-out for enemy
machines and watch the Archies burst.
The story of the interval between the
battles of Loos and of the Somme is one
of steadily increasing co-operation between the wireless, observer and the
guns. The importance of their work
to the success of any infantry action
was fully recognized, for unless the
enemy artillery could be silenced, or at
least kept within bounds, the attacking
troops must have found themselves
confronted with insuperable difficulties.
Counter battery work grew in import-

ance, and the Germans paid tribute to
the high degree of efficiency which was
reached by the British gunners.
Everything depended firstly on the
success of the aerial observer in finding
targets for the guns. A later chapter
will deal with the work of the R.F.C.
during the Somme battle, but it may be
said here that the very nature of the
undulating country over which it was
fought made observation from the
ground often impossible and laid more
and more responsibility on the airmen.
Their difficulties were increased as
developments were made in the art of
camouflage and ingenious devices resorted to by the Germans to delude the
observers into believing that batteries
existed where, indeed, none did. One
of these was the simple expedient of
reproducing gun flashes in places far
away from the real gun pits.
Technical experiment continued without pause in every branch, and a most
valuable invention of the time was one
designed to counteract the inevitable
" jamming " of messages in the air.
This was known as the " clapper break,"
an attachment which made it possible
to vary the tone of the signals so that
the ground operator could distinguish
the aeroplane with which he was in
touch. A direct result of this invention
was that it was possible to employ far
more machines in direct co-operation
with the artillery. Another innovation
of this time was known as the " zone
call." The lettered squares of the
: 4.o,000 map were subdivided into

FAMOUS AIR V.C.
Before J. T. B. McCudden (seen here as a
Captain), who won his V.C. in 1918, became
a pilot, he served as a mechanic and in
1915 acted as an observer, as told in page
170. It was then that his long tale of
tremendous adventure began
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SKY WATCHERS WHO HELPED THE GUNS
The photograph above was taken in mid-air in France as an R.E.8 machine belonging to an
artillery observation squadron set out to " do a shoot " over the lines. This work was
amongst the most trying duties allotted to a pilot as he was constantly subjected to
A.A. fire as well as attacks from enemy machines. Yet it was necessary that his eyes
should be on his battery's targets and that he should send unerringly his Morse signals of
the effect of the fire. An R.E.8 is also shown at close quarters in the photograph below, with
pilot and gunner in their respective cockpits. The machine belonged to No. 52 Squadron,
stationed at Bray-Dunes in 1917
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PUSHER' ON THE PROWL

The machine shown here is an F.E.2b pusher biplane, a type much used for artillery
observation and bombing work during the Great War. It carried a pilot and observergunner, the latter being armed with a Lewis gun. This can be seen projecting upwards
in the nose of the craft. The "tail boom' arrangement, with the engine behind the
occupants, appears curious to modern eye.
four lettered zones each of 3,000 yards
square. In the event of open warfare
developing, the two-letter call that
was thus established would localize
for the guns the area where their
attentions were needed.
The chief artillery aeroplanes up to
the end of 1916 were the B.E.2c tractor
two-seater and the " Morane " twoseaters (" Parasol " monoplanes and
tractor biplanes). The "Parasol Morane"
(Morane Saulnier) was perhaps the
more widely used of these two. No. 3
Squadron, at the time of which McCudden
writes, had " Moranes " and continued
with them until 1916. But the standard
artillery observation aeroplane at this
time was the B.E.2c. The .R.E.8 was a
Government factory designed tractor
fitted usually with an R.A.F. twelvecylinder air-cooled engine of 140 h.p.
The R.E.8 was looked upon at first by
many pilots as a dangerous aeroplane,
with a pronounced tendency to spin,
and it was not considered by some strong
enough to withstand dives at over
120 m.p.h. Many pilots were killed while
learning to fly in the R.E.8, and Noel
Pemberton-Billing, who had served in
the Royal Naval Air Service, retiring
with the rank of squadron-commander,
and was at the time Independent M.P.
for East Hertfordshire, raised a storm
in Parliament about the alleged poor
qualities of this machine. In every
way the R.E.8 did an immense amount
of good work overseas and was used
right up to the end of the War. Like the
B.E.2c, the R.E.8 was inherently stable
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and could fly for long periods uninterfered with by the pilot. It was
well armed with a fixed Vickers and
hand-held Lewis gun, and put up admirable performances whenever. it was
attacked by enemy aircraft.
It was, however, in a Maurice Farman
Shorthorn that Lieutenant Duncan W.
Grinnell-Milne went up on one of his
first flights in the year 1915, and, like

many another inexperienced pilot, met
danger for the first time without
realizing its imminence. In his book
" Wind in the Wires," he thus disarmingly describes his sensations.
It was while my attention was concentrated upon the ground, where I was trying
to locate a village shown upon the map,
but which seemed to have been obliterated
in the extraordinary welter of digging, that
I received a nerve-racking shock. Something—much worse than the worst air
bump I had ever felt—struck the machine.
She quivered and vibrated violently.
:Momentarily I was afraid that one of the
wings had snapped off. But over my
shoulder I could see nothing unusual.
Again the machine shook, seemed to hesitate in her flight, rocked uncontrollably.
Fear swung my head round; the shock
had been so violent I felt one at least of the
struts must be collapsing. No, everything
held together; but beyond the wing-tip I
saw blue grey vapour drifting by. Heavens,
was the machine on fire ? The paralysing
thought had scarcely come into my head
before a third jolt, greater than the first two
put together, almost unseated me. Like
an explosion—and it came from beneath
my feet, jarring the floor of the nacelle
as though some unseen giant had kicked it.
I turned to look forward, mystified as much
as scared. And there in front of the
machine's nose I saw unrolling like a ball
of soft wool, a puff of yellowish smoke.
Quickly I looked back, astern two more
puffs, already less dense, dissipating slowly.
was being shelled.
The likelihood of such an occurrence was
something I had entirely forgotten.
This pilot, who eventually crashed
behind the German lines and made a
magnificent prison escape, adds charac" The one thing I really
teristically :
dreaded was spotting for the artillery ;
since coming to France I had completely
forgotten that wretched Morse code."

A SPOTTING AEROPLANE'S WORK
A British artillery aeroplane located this German gun and, by the aid of wireless,

trained a British battery on to it. Shells rained around the target until, by the
corrections given by the airmen, the gunners found their mark. With the improvements
in wireless equipment and the machines used in this branch of warfare the aeroplane
became a serious menace to enemy artillery
Imperial War Museum

Aerial Armadas in Being. 3

GERMANY'S AMAZING AIR DEVELOPMENTS
By Major Oliver Stewart,

M.C., A.F.C.

This chapter is a record of the amazing activity of Germany that made it possible for Herr
Hitler to assert recently that the air forces of his country were on a parity with those of
Britain. The writer traces the story from 1919, when the " nine rules " were drawn up by the
Allies to curb aerial progress on the part of Germany

beginning of aviation
Germany has carved out her own
particular way in flying, and it
has usually been a way of striking
originality and of sound technique.
The period of the war of 1914-18
provided many instances of the way in
which the Germans are ready to seize
upon new developments and to make
the best possible use of them, and also
of the amazing thoroughness of the
German aeronautical engineers.
Few people who have studied the
subject closely will deny that German
military aviation was far better served
by its technicians during the early part
of the war than was British or French
military aviation. Inventiveness was
given full play, innovations came thick
and fast, and what the German flyers
lacked in numbers they often made up
by the efficiency of their equipment and
by the brilliance with which it was
handled by the German staff.
Let three outstanding German developments of the war period be recalled before the present position is
examined and the strength in the air
of modern Germany assessed. These
three outstanding developments are
the introduction of the fixed gun firing
forwards in the line of flight, the introduction of the circus system of aerial
strategy, and the introduction of parachutes for military aeroplanes
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In these three cases the British staff
was at pains to show where the German
innovation failed, and why it would
never do to adopt it in the British
service. Yet in two cases the German
methods were afterwards adopted, in
the use of fixed guns firing forward
through the field- swept by the airscrew, and in the supply of parachutes
to the crews of all military aircraft
except flying boats. Only the circus
system was not adopted by the British

authorities. The reason was that the
British authorities had a sufficient
preponderance of strength to be able to
dispense with such aids to the maximum
efficiency in the use of men and
machines. For there can be no doubt
that the circus system was a brilliant
mechanism for enabling a relatively
small air force to exert its maximum
possible pressure upon the enemy.
It is important to have a clear conception of the limitations which were

SOURCES OF GERMANY'S WONDER AIR FORCE

Despite the limitations imposed on her aviation activities by the Treaty of Versailles
Germany trained a force of flying men of first-class efficiency. This she did by fostering
the gliding movement and by concentrated development of commercial aviation. This
Heinkel high-speed mailplane is capable of a cruising speed of zoo m.p.h. Slight modifications would convert it into an excellent military plane. Below, the mailplane is a Kassel
" 25 " soarer flying at the Wasserkuppe, Germany's great gliding centre

down by the Allies, and were embodied
in a protocol known as " The Nine
Rules." These nine rules were designed
to ensure that no aeroplane built by
Germany could possibly be of value as
a war machine. The power and size
were limited, and various other restrictions were placed upon development which, it seemed at the time,
would effectively prevent Germany from
ever regaining a position as a first-class
air power.
That the nine rules were, in fact,
effective at first cannot be denied.
They did prevent Germany from building up an air force, and they confined her
activities to small size, low-powered, or
motorless machines. But they did not
check theoretical progress, and, during
the period when the nine rules were in
full operation, Germany's engineers were
incessantly at work building up a fund of
technical knowledge, of which dramatic
use was made in the Hitler regime at
the time when the announcement was
made of aerial parity with Britain.
One effect of the nine rules was to
divert a great deal of attention in
Germany to the motorless aeroplane,
glider or sailplane. Germany developed
this form of flying far more rapidly
than any other country after the War,
and no doubt that was because of the
way in which the restrictions prevented
full attention being paid to power
Gliding became almost
machines.
Germany's prerogative, and she secured
a number of remarkable records, and
began to build up a reserve of glider
pilots second to none. (See " Wonders
of Engineless Flight," page 119.)
Her gliding meetings at the Wasserkuppe became world-famous and were

attended by aeronautical experts from
many other countries. Even today
the best gliders and sailplanes are
generally conceded to be of German
design and construction. Gliding was
used by the Germans as a form of
experimentation for power machines,
and technical knowledge was accumulated and set aside in readiness for the
time when it would be put to use.
That time was not very long delayed.
First of all, German manufacturers began
to build powerful aeroplanes outside
their own country at associated works.
Then they actually built high-powered
commercial machines in Germany. Two
landmarks in this period of development and of transition between the nine
rules period and the period of unrestricted freedom which Germany
now enjoys are worthy of notice. They
were marked by the launching of
the Donner DO-X flying boat (described
in a rater chapter), the largest heavierthan-air machine in the world, and by
the establishment of a series of speed
records with load by the Heinkel " 70 "
seven-seater commercial aeroplane.
The Domier DO-X was actually built
in Switzerland, at Altenrhein. It is a
twelve-engined flying boat with a span
of 157 ft. 5 ins., and a loaded weight of

THE CHIEFS REVIEW THEIR CRACK SQUADRON
The crack squadron of the German air force was trained in secret, and when at the end of
March, 1935, it was reviewed by Herr Hitler, uniforms were worn for the first time. Here
are Germany's Leader and his right-hand man, General Goering, the Air Minister and chief
of the Air Force, at the inspection. In the exhibition flights which followed, the German
airmen gave a remarkable demonstration of their efficiency and daring

PROUD PERSONNEL
One squadron of the new German air force
is named after Baron Manfred von Richthofen, the world-famous fighting pilot of
the Great War. A " crack " squadron,
its personnel consists of selected officers
and men who are imbued with the spirit
of the man whose name their unit bears
Wide 11

ICARUS LOOKS ON
With war traditions as its inspiration and
the new Germany as its source of strength,
the German air force, which only came
into " official " existence in March, 1935,
has developed along most efficient lines.
Above, nine Arado single-seater fighters
of the Richthofen squadron flying near
the aviation monument at Doberitz
placed by the Allies upon German
aeronautics after the War, because those
limitations so profoundly affected her progress that today, when they no longer
apply, their influences may still readily
be traced. The Treaty of Versailles
limited Germany to purely civil air development, of a very circumscribed type.
The regulations which were to govern
German air developments were laid
1 74

GERMAN AIR YOUTH
These smart uniforms of the officers of the
Richthofen Squadron bear on the right
sleeve the name of the famous air ace whose
prowess inspires and stimulates the whole
of the amazing Force

123,200 lb. It has three decks and
seven large passenger saloons.
It
achieved many successful flights, including the crossing of the Atlantic, but
it was always admitted to be in the
nature of an experiment. As such it
proved the possibility of the very large
flying boat and demonstrated that German engineers were by no means behind
those of other countries in understanding
its qualities and needs.
The Heinkel " 7o " is a low-wing
monoplane, whose performance, when
it was positively established during the
course of the attacks upon world's
speed records with load, astonished the
aeronautical engineers of other countries and was received, in Britain at
any rate, with a certain amount of
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incredulity. Before American aeroplane constructors had so clearly demonstrated the speed possibilities of commercial aeroplanes, the Heinkel " 70 "
achieved a speed, with full load, of more
than 23o miles an hour. The engine
was a 63o B.M.W. VI. When the
performance figures were accepted and
fully substantiated they were regarded
as one of the most notable achievements in aeroplane designing for some
years. But their full significance did not
yet dawn upon the world at large.
Undoubtedly the advantages of a
really fast commercial aeroplane were
many. So were the advantages of
having a commercial aeroplane capable
of lifting a very big load. Such a type
had also been produced by the Germans

in the Junkers G.38, a four-engined
machine with an all-up weight of
52,900 lb. (see pages 87 to go). It
was also advantageous to have data
upon the construction of very large
flying boats. In addition to these three
outstanding types of aeroplane, the
Germans had produced " training "
aeroplanes with interesting characteristics, float seaplanes and light aeroplanes. All these machines were likely

and included a great deal of formation
to be useful to the country ; but the
flying practice. The German pilots
precise direction of their use was not
were highly trained, and they proved
appreciated until later.
themselves to be capable of acrobatic
While the Germans were producing
flying and commercial flying. In fact;
these interesting machines, they were
also training pilots
through the medium
EACH PLAYING HIS PART
of gliding and
Soon after the new German air force came into official existence in
March, 5935, aerial manoeuvres were held in Germany. In these
" sport flying." The
exercises many machines took part, including craft of the German
" sport flying " was
Flying Union (Luftsportverband). Below, pilot and passenger in a
light monoplane about to start. The aircraft is of the low-wing cantia communal process
lever type much favoured by German designers
Doren Leigh, Ltd.

Germany produced the outst tnding
aerohratic pilot of the post-war period,
Fieseler.• Fieseler used his own machine
and introduced a great number of clew
aerobatics.
The general position, then, was that
Germany had proved her technical
capabilities in all types of aeroplane ;
she had trained good pilots and had
practised them in all kinds of flying
and in the use of the latest instruments.
It was widely stated that Germany was
also building war machines. General
Goering came into prominence as a
leader of German aviation. Statements
were made in the British House of
Commons that Germany possessed an
air force ; but it was not until Hitler's
historic statement was made to Sir
John Simon, the Foreign Secretary, early
in 1935 that the full magnitude of what
Germany had done was appreciated in
Great Britain.
Hitler made the claim that the
German air force had already attained
parity with the British home defence
air force. In spite of what had been
said before, his statement came as a
severe shock to Great Britain, and led
to the decision, announced by Mr.
Stanley Baldwin soon afterwards, to
expand the Royal Air Force so that
no other country within range could
boast a stronger air force than our own.
1 77

THE SWASTIKA SWARMS
With the holding of her aerial manoeuvres in 1935, Germany openly displayed some of her
strength as an air power in Europe. In addition to single-seater fighters, a considerable
number of big bombers took part in the exercises that were staged. These machines
were all-metal Junkers monoplanes fitted with three B.M.W. " Hornet " engines.
Eighteen of them are seen in this double-page photograph flying Sow over Nuremberg
What is the actual
strength of Germany's
air force today ? That
is the question which
all the countries of
Europe are anxiously
debating. It is a question which has not yet
been answered satisfactorily, and which is
not likely to be answered
satisfactorily until
drastic changes occur
in the political situation. But certain general
inferences may be drawn
from the facts which
have emerged.
At the time of
Hitler's statement, it
seems probable that
Germany possessed an

FLEDGLINGS
Two airmen, taking part in
the 1935 German air manoeuvres, bid farewell to a
brother officer before taking
off in a light biplane on a
reconnaissance flight. Note
the new uniform that is worn

air force equipped with about goo
aeroplanes of the first line, and, it is to
be assumed, about an equal number in
immediate reserve. What machines
were they ? Of the majority of the
light bombers there is little doubt. They
were the famous Heinkel " 70," more or
less modified for their military tasks.
The fighters were made mainly by the
Arado company at Warnemiinde, but
of their performance no details have yet
become available.
They . are mostly biplanes of the
" classic " R.A.F. form, with liquid-

cooled, V-type engines. Photographs
of the latest of these machines do not
suggest that they would be likely to
put up a very high performance. It
seems most unlikely that their performance approaches that of the British
" Super-Fury " or of the Gloster
" Gauntlet." Heavy bombers could
have been developed from such aeroplanes as the Junkers " Ju. 52," which
is in extensive use with the " Luft
Hansa," or from several other types.
A significant fact about the early
development of the German post-war
air force is that one of the
first fighter squadrons to
be formed was named
after the celebrated Baron
von Richthofen, the leading German fighting pilot
of the War. As for the
future of Germany's air
force, it may be said with
full justification that it is
likely to develop with
remarkable rapidity.
It is not only that the
Germans have shown
themselves clever and
competent in developing
orthodox types of aeroplanes, but that they
have also spent a great
deal of time and money
upon less orthodox types
which promise to be useful in military work
especially. One of these
types is the stratosphere
urcraft with airtight

cabin. The Junkers firm has been
working upon such a machine for some
years, and there is little doubt that it
will eventually succeed in perfecting it.
Stratosphere flying will, without much
question, form an important part of the
flying for military purposes in the future.
Several other unorthodox types of
aeroplane have also been developed of
late in Germany. The Rohrbach
rotating wing machine may be mentioned briefly. This has been called the
" paddle wheel " aeroplane, because in
place of fixed wings extending from
either side of the fuselage the Rohrbach rotating wing machine has.
spindles upon which systems of narrow
wings rotate. The object of this invention is hovering flight and the ability
to land and to take off with a short
run or with no run at all. Indeed, its
purpose is closely related to that other
rotating wing machine, the Autogiro.
In addition to the intensive work
that has been done on heavier-than-air
machines in Germany, the lighter-thanair machines have not been neglected.
The Zeppelin type has been developed
on a commercial basis. It seems
that, although the Germans still
believe in Zeppelins, they are less
certain of their value in warfare than
they were during the period of 1914-18.
Thus the Zeppelin work appears to be
almost entirely devoted to the commercial side, as described in a separate
chapter devoted to the new L.Z. r29.
It does, however, show the thoroughness with which the Germans pursue
all forms of air development.

UNDERGROUND PETROL FOR FIGHTERS

Up-to-date ideas have been incorporated in the layout of the aerodromes
of Germany's new fighter squadrons. The fuel storage tanks, for example,
are installed beneath the ground and, heavily armoured, are said to be
bombproof. Left, a mechanic operating the supply line from a manhole. Below, " Arado " single-seater fighter machines ranged around the
subterranean petrol store

BOY WHO BECAME A FIGHTING STAR
The story of Captain Albert Ball, V.C., D.S.O., M-C., whose portrait is seen here, is one typical
of the Royal Flying Corps during the Great War. It is one of youth, stupendous courage,
meteoric fame and sudden death. A mere stripling when he joined the service, he had just
come of age when he was killed in an air battle in France in the summer of 1917. In a flying
career lasting but a few months he showed himself to be a fighting pilot of the highest order.
Combining unerring skill with supreme bravery he accounted for over 40 enemy machines
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FLYING FORTRESSES
The vulnerability of the tail of big bombers
attacked by hostile machines has been
greatly reduced by the use of rotatable
turret cockpits which can be lowered
beneath the fuselage. Here are four great
three-engined Junkers bombers of the new
German Air Force (see pages 173-178)•
Each has its turret (one is seen enlarged
on the left) lowered, giving the gunner an
immense field of fire. A British improvement of the idea as fitted to " Heyford "
bombers is given below as a parallel

Epic

Flights of Famous Flyers. 4

THE CONQUE: OF THE ATLANTIC
By Grenville G. 0. Manton
Exactly a decade separates two outstanding triumphs in the world of flight. In 1909 Bkiriot
crossed the English Channel in his little monoplane, as told in pages 5 to 7. Ten years
later came the first direct flight across the Atlantic. The story of that marvellous achievement
of John Alcock and Arthur Whitten Brown is narrated here

N

OT all men take quickly or kindly

to the air. But there are some
who, from the moment of their
first essay at flight, fall under its ineffable spell. To these there is then no
sweeter music than an aero motor's
roar and the shrill song of the wind
rushing past wing and wire and strut.
For them there is nowhere from which
to see the beauty of the earth and the
splendour of the sky save the sky itself.
Flying becomes their life, It gets into
their blood.
It was so with John Alcock. When
he became a pilot, as a youth of twenty,
in 1912, he at once showed himself to
be that rarity—a born airman. His
temperament and physical attributes
made him so. And within a short time
he was making a name for himself.
The War came, and Alcock joined the
After a
Royal Naval Air Service.
lengthy period as an instructor, he was
posted overseas to the Eastern Mediterranean, figured in many raids and
actions, and won the Distinguished
Service Cross. Then, one day when

flying, his engine tailed and he fell into
the sea, to be taken by the Turks.
The hazards and strain of war flying,
and the hardships of captivity might
well have led this man to take life easily
in some sedentary occupation when the
War came to an end. But no sooner
had Alcock returned to England than
he made plans to resume his flying
career.
And nothing less than an
attempt at a transatlantic flight
would satisfy him. Already, in the early
months of 1919, a small band of British
airmen had gone across to Newfoundland with mechanics and machines with
the same intention. Alcock joined them,
taking with him Lieutenant Arthur
Whitten Brown who was to act as navigator to his Vickers " Vimy" biplane. No
better partnership for aerial adventure
was ever formed than this Alcock-Brown
combination. Resource, phlegmatic
courage and experience were their.
common qualities, and just as Alcock
was superlative as a pilot so was Brown
a master of the art of navigation. Brown,
like Alcock, had spent some of his time

PLANE OF MAGNIFICENT ADVENTURE

The brilliant feat achieved by Captain John Alcock and Lieutenant Arthur Whitten
Brown in making the first direct Atlantic flight in June, 1919, was a triumph not only
of British airmanship but of British engineering. Their Vickers " Vimy " machine,
which is seen here, was not a specially constructed craft, but a standard bomber slightly
modified. Throughout the flight, which occupied sixteen hours, the two Rolls-Royce
" Eagle VIII " engines ran with perfect regularity, never giving Alcock a moment's anxiety
Vickers Aviation, Ltd_

THE FIRST KNIGHTS OF THE AIR
When Captain John Alcock, D.S.C., and Lieutenant Arthur Whitten Brown made their historic
air dash across the Atlantic on June 14-15, 1919, the admiration of the whole world was roused
by their man,joifirent feat. The splendour of the flight in being the first direct crossing by air
front America to Ireland was enhanced by the terrible weather the airmen eneountered. Yet_
they averaged rut m.p.h. for the entire distance of 1,890 miles. As told in the following pages,
Alcock (left) and Brown (in R.A.F. uniform) standing by their Vickers " Vimy," were knighted
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during the War as a prisoner, and was
also an R.A.F. officer.
The "Vimy " was a twin-engined biplane of standard type, designed during
the War as a bomber. The engines were
Rolls-Royce of 36o h.p. each. For the
Atlantic attempt extra large fuel tanks
were fitted and minor modifications
were made to other features. Pilot and
navigator sat side by side in a roomy
cockpit, and were thus able to converse
without undue difficulty while in flight.
It was a machine of considerable size,
the span of its main planes being 68
ft. It measured 42 It. from nose to tail
and stood 15 ft. high. Fully loaded with
865 gallons of petrol and 5o gallons
of oil, the plane weighed 13,300 lb. and
it was estimated that its range was
about 2,440 miles. Under fest, the
" Vimy " was found to have a maximum
speed of too m.p.h. and a cruising speed
of 90 m.p.h.
As soon as Alcock and Brown arrived
at St. John's, Newfoundland, they immediately set about preparing their
craft for the flight, and by Friday, June
13, 1919, all was ready. To observers
an indifferent take-off site appeared as
a serious handicap to the " Vimy," for
it was a narrow field neither flat nor
smooth in surface. But the pilot knew
well the capabilities not only of his

machine's tail, so assisting in increasing
their speed. But fog, the flying man's
most sinister enemy, awaited them, and,
for a period of seven hours, just when
Brown most urgently required good
visibility to make observations in checking and setting their course, sky and
sea were obliterated.
He was thus in practically the same
predicament as Commander Mackenzie
Grieve had been in his flight with
Hawker a few weeks previously. And
no less was Alcock troubled by the fog,
for, with the absence of horizon, the
task of keeping the biplane straight
became intensely difficult. Today this
" blind flying," as it is called, is an art
in itself, and even with the aid of turnindicators and other highly sensitive
instruments, all pilots find it a trying
and arduous matter.
Nevertheless, Alcock, watching with
strained eyes his air-speed indicator and
his compass, contrived to keep his craft
on an even keel. Fortuitously, at 1z a.m.
there came a brief respite. The sky
cleared, and, free of the blinding vapour,
the " Vimy " rose high beneath a dome
of stars. Eagerly Brown worked to take
observations, and with relief his pilot
held the plane's nose level with the
cloud-etched horizon which lay ahead
in the clear light of the moon.

SPLIT SECOND OF SAFETY
Only Alcock's wonderful skill saved the " Vimy " from complete destruction when it
plunged in a sickening spin towards the ocean. The mishap, which came so near to being
a disaster, was due to a dense fog and the failure of the air-speed indicator, which caused
the pilot temporarily to lose control. The machine tell for 4,000 feet before Alcock
righted it at a perilously low altitude. The drama of those few moments is realistically
presented in the illustration above, based upon Alcock's own notes
machine but of himself, and when he
" hoicked " her oft at five o'clock on
the afternoon of Saturday, June 14,
no one had fewer qualms about that
tricky procedure than Alcock himself.
He and Brown had eaten a hasty meal
standing alongside their plane ; then,
having gone aboard, the engines were
started and, after being warmed up,
given full throttle. The tail rose slowly
as the " Vimy " gathered speed. One
hundred yards—two hundred yards—
three hundred yards, and then she rose.
Another attempt to make the crossing of the Atlantic by air had started.

For several moments Alcock held his
machine at a low altitude, to pick up
speed. It had been impossible to take
off direct into wind owing to the shape
of the ground, and he was forced to
fly along a valley, where the machine
was buffeted by gusts and currents, until
he reached the more open country.
Then cautiously he brought her round
into wind, flew over St. John's, passed
over Cabot Hill, and, at a little over
1,000 ft., headed for the Atlantic. In
one respect the weather conditions
were in the airmen's favour : a powerful
south-westerly wind was on their
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Sudden are the changes that come in
the Atlantic skies, however, and before
very long the air-screws of the plane
were whirling once more in a blanket
of vapour. Gone again was the precious
sight of sea, horizon and stars. The
strain of flying under such conditions
was becoming well-nigh intolerable for
Alcock. And to add to his troubles the
one instrument that could assist him,
the air-speed indicator, failed. For a
time the machine appeared to be in
normal flight. Then, by the rising roar
of the engines and the tremor which
crept through her, the pilot sensed that
something was amiss. They were diving,
spinning out of control towards the sea.
He tried to stem the great machine's
whirling career, but, without sight of
horizon or sea to check his position and
the plane's attitude, he was helpless.
Luck was with him, however, for in its
headlong rush the biplane emerged
in a flash into clear atmosphere with
just sufficient height for Alcock to
stem the fall by a dexterous movement
of the controls. With the plane almost
inverted, it was, as the pilot said
later, one of the narrowest escapes he
had ever experienced. This rapid recovery of control of his big machine, which
owing to its size was cumbersome to
handle even under normal flying conditions, was yet another example
of Alcock's supreme skill as a pilot.

Vickers Aviation, Ltd.

START AND FINISH OF FIRST NON-STOP ATLANTIC FLIGHT
Captain Alcock and Lieutenant Whitten Brown rose from St. John's, Newfoundland, in the Vickers " Vimy " biplane, shown above as it left the
ground, at 5.13 p.m., on June 14, 1919, and landed in Ireland, close to the Marconi station at Clifden, Co. Galway, at 9.40 a.m. on June 15.
Unfortunately, after battling successfully with the far worse dangers of Atlantic storm and fog for over 15 hours, the machine ran on to a bog in
landing and was damaged, as the photograph below shows

HOME—AND A L10,000 PRIZE
Alcock and Whitten Brown arrived in London on June 17, and had an enthusiastic
reception. They are here shown on their way from Euston to the Royal Aero Club,
where they received an informal welcome. On June 2 0 they were entertained at luncheon
by Lord Northcliffe and presented with the f,to,000 prize
Thereafter, the " Vimy " thundered
on with the friendly tail wind helping
the airmen towards their goal. In other
respects the elements were against the
two men, however. The thick darkness,
the fog, the clouds, the freezing air
and blinding sleet combined, as the
hours passed, to increase their peril.
It was practically useless for Brown,
for all his wonderful skill as a navigator,
to make observations. There was
nothing to be done but trust to luck
and fly by dead reckoning. And then,
some hours before dawn, an alarming
development occurred when ice formed
on the hinges of the ailerons, and,
jamming them, deprived Alcock of all
lateral control.
Ice became a grave menace. The
whole machine became covered with it.
It had put the air-speed indicator out of
action by clogging the head of the instrument. It had jammed the ailerons.
And as time passed, the running of the
engines threatened to be interfered with
by ice formation on the radiator
shutters. In flying through the fog the
air-speed indicator was most urgently
required and Brown, at no inconsiderable risk, continually clambered up
trom the security of the cockpit to
reach the " pitot head " which was
fitted to a centre-section strut, in an

endeavour to chip ice away with a
knife in order that the instrument might
function again. But frozen particles
had worked into the instrument, making
its action erratic and unreliable.
When at last the sun rose, they were
flying at I r,000 ft., having battled
their way through barriers of cloud and
fog. By that time Alcock had been at
the controls for about thirteen hours.
For that period both he and his gallant
companion had had the ceaseless thrumming of the two engines in their ears ;
for thirteen hours they had been unremittingly alert. Perhaps only flying
men can understand what that means.
And now they were hoping, in spite
of the uncertainty of their whereabouts,
to reach successfully the last phase of
their great effort. Before they started
it was estimated that the coast-to-coast
flight would occupy sixteen hours. That
meant that if their calculations were
correct, they should be over land once
again after three more hours.
In the dim light of dawn Brown made
his precious observations, and then,
wishing to check for drift, he signalled
to his pilot to descend. The nose of the
" Vimy " dipped, and once more the
plane became immersed in blinding
vapour. For thousands of feet it glided
downward, reaching clear air only when
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within perilous proximity of the sea.
For a few seconds the biplane continued in a gentle glide, and then, as
Alcock thrust his throttle levers forward,
again the Rolls-Royce engines burst
forth into a full-throated roar. With
the grey waves below and the low- •
hanging clouds above, the plane sped
onward. The perfect running of the
motors and the welcome daylight which
had slowly spread over the lonely ocean
wastes filled both men with added
Victory and their long
confidence.
journey's end were surely near at hand.
Their tired eyes that had peered at
instruments and sky and sea for so
many hours were now strained for the
first glimpse of land. Where and when
would it come ?
Faintly, indistinctly through a curtain of rain and wisps of cloud, Alcock
and Brown saw two islands a mile or so
ahead. They were Turbot and Eastal
Island, which lie off the coast of Galway,
And swiftly tkey passed
Ireland.
beneath the " Vimy's " wings, and then
the landscape of Ireland lay below.
For a while Alcock cruised around,
circling the Clifden wireless station,
firing Very light signals, and scanning
the patchwork countryside for a likely
landing ground. There was a field, a
good field it seemed to him, and with
head to wind and idling engines, he
Carefully he
made his approach.
brought his machine down and held
her off. The landing wheels touched,
but at once sank into soft ground.
The sudden check made to the forward
speed caused the nose of the " Vimy "
to dig into the ground as the tail rose.
Alcock was chagrined at this piece
of bad luck, for the mishap damaged
his plane. But as he and Brown
clambered out the full glorious significance of their achievement came to them.
They had won through. They had flown
the North Atlantic. They had done
what no other living man had done
before. As the two men walked with
stiffened limbs around their plane,
people ran to join them. Half-incredulous they heard from the airmen's lips
that they had flown from Newfoundland.
And quickly the news of the great feat
was given to the world—the Atlantic
crossed in 15 hours 57 minutes-1,890
miles at an average speed of r ro m.p.h.
It appeared difficult to believe.
Fittingly John Alcock and Arthur
Whitten Brown were given knighthoods. They also received the " Daily
Mail " prize of .io,000. Alcock, already
a veteran of the flying world, seemed
destined to go on to further triumphs.
But fate intervened. On December 18,
1919, six months later, he was killed
while flying in France.

Air Raiders of the Cities. 4

WINGED KILLERS IN BRITISH SKIES
By Hamilton Fyfe
On November 28, 1916, London had a foretaste of the days and nights of terror that for the
next eighteen months were to test severely the pluck and endurance of her people. This
narrative tells in graphic fashion the story of the raids that brought death and destruction to
the metropolis and elsewhere in the South of England in the summer of 1917
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artillery barrage. But these were different character (from those of airthe German airship raids had
rejected. Lord French, the Home ships), which take the form of invasion
been discouraged by the skill and
bravery of British war pilots, Commander in-Chief, preferred the idea by squadrons of aeroplanes in formathere was a period during which people of defence by aeroplanes. When the tion."
nation was shaken out of its delusive
at home in England felt fairly secure.
The earliest of these " invasions "
The Zeppelin peril seemed to have been complacency by the first German aero- occurred between five o'clock and
plane raiders, it discovered that no 6.3o p.m. on May 25, 1917. Heavy
conquered. Although there had been
protection against them could for the clouds made it too difficult for the
a few raids by aeroplanes—two in
December, 1914, and four in 1915 — moment be given. There was a shortage raiders to fly over London. They
there had only been eight casualties of defence planes and very little in the
bombed Folkestone with disastrous
and no very great material damage. way of gun resistance ready.
effect. It was Saturday afternoon, the
The number of raids had increased to
The authorities in Britain do not eve of the Whitsun holidays ; the street
19 in 1916. The first 18 of these appear to have been aware of the near the harbour, where most of the
were over the Kent coast, and only purpose for which a new type of aero- poorer inhabitants did their shopping,
one, that on Deal, Dover, Margate and
plane was being built by the Germans.
was full of people. A great many of
Ramsgate on March 19, resulted in This new type was very large, had them were killed. Bombs dropped death
serious loss of life and injury, 14 twin engines, could climb to Moo° or and destruction into the totally unpeople being killed and 26 injured. 17,000 feet, carried three men, was prepared and unsuspecting crowd. The
Chief Constable described the scene
armed with three machine-guns, and
On November 28, 1916, however,
after the explosions as " an appalling
London had a foretaste of those nights could drop six Too-lb. bombs. A British
sight which I shall never forget." Angry
of terror which for the next eighteen Cabinet Committee admitted the surprise
protests were made against the failure
months were so sorely to test the pluck caused in the highest Government
to give any warning of the danger. The
and endurance of her people. A solitary circles by the appearance of these new
Gothas. " We have now to meet," the
townsfolk urged the Government to
German machine, carrying a pilot and
observer, reached London in the early Committee said, " attacks of an entirely " take such steps as would prevent
further attacks of a similar
hours of the morning, the
nature and the wholesale
intention being to bomb
Felixstowe
murder of women and chilWhitehall
the Admiralty.
dren of the town."
was missed by about a
mile, but six bombs were
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hood of Victoria station,
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or three weeks it had become
people were to be terrorized
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lysed, as was their hope-much
on June 5. Eight days later
more powerful machines,
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14 Gothas, flying in the
capable of longer flights, must
S S d\X
shape of a diamond, were
be employed. But at home
over London between eleven
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the possibility of whole
in the morning and noon,
English Miles
squadrons attacking had
bombing intensively and
scarcely entered anyone's
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causing terrible havoc.
Parts of London bombed 7
head up to this time.
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Other Places bombed
Boundaries
It was a clear summer
It was, indeed, taken into
day. Many people in the
account by the officer comTRACKS OF THE DAYLIGHT RAIDERS
streets looked up with an
This map illustrates the courses followed by the German daylight
manding the anti-aircraft
raiding aeroplanes on November z8, 1916, and May 25, June 13
alarmed interest at the novel
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defence organization ;
and July 7, 1917. The raid of November z8, 1916, was the first
sight ; many came out into
occasion on which an enemy aeroplane reached London
prepared plans for an
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On Sunday, March 19, 1916, ten German planes flew over Ramsgate
and one bomb fell on a group of children going to Sunday School,
killing five of them. Above is a scene at the funeral of the little
victims. Right, are people at Ramsgate taking shelter in a natural
"dug-out." Below is the wreckage of a Gotha after it had made
a forced landing near the Water Tower, Margate, on December 22, 1917.
The pilot set it on fire, and then, with the other two members of the
crew, surrendered to the police

POST-MORTEM ON A GOTHA
Gothas, when they first made their appearance over England in 1917, were objects of
great technical interest and no efforts were spared to learn the details of their construction.
Here the wreckage of one brought down in the sea is being hoisted on board a salvage ship to
be taken ashore and examined by experts

their gardens or the roadway to see
what was attracting so much attention.
Flying machines in regular formation
provided a new experience. Steadily
British
they held on their course.
planes set out and tried to reach them.
If they got near, which few of them
succeeded in doing, the raiders' machineguns beat off their attacks. So they
flew with ranks unbroken until they
were over the heart of London.
So far they had dropped no bombs.
Now the leading plane dropped a white
flare. The squadron spread out. At
once the bombardment began. Seventytwo missiles fell within a mile radius of
Liverpool Street railway station. Then
districts farther east had their turn.
The change from ordinary peace-time
activities to horrors more poignant than
those of the Front was so sudden as to
be bewildering. The shrieking of victims, the rush of ambulances, the
clanging of fire-engines, the improvisation of hospitals, composed a scene
which seemed less like reality than a
hideous dream.
The most distressing single incident
was an explosion in a school at Poplar
in the East End of London. Sixteen

children were killed outright ; another
30, with four adults, were wounded. As
the bomb crashed through the building,
part of it broke off. Had the whole of
it reached the ground floor and exploded
there, as the half did, the death roll
must have been still higher. Another
school was hit, this time in the City
Road ; but there, fortunately, the bomb
did not go off. In falling through the
five floors of the school it did a good
deal of damage, but no one was injured.
Among the other buildings struck was
the Minories branch of Barclay's Bank,
near the Tower of London. This had
been badly damaged by a Zeppelin
bomb in October, [915, and had then
to be rebuilt. Now by a mischance
which very rarely happened, it was hit
again ; it had its whole front blown
down. The manager, Mr. Charles
Hillier, had a staff of 22 ; all but the
two were women. " I was amazed," he
said, " at the coolness of everyone."
The victims who had been killed or
wounded in the street were carried into
the bank, " which resembled a casualtyclearing station." The staff had first
to take all the money and the books
down into the vaults. As soon as that
[88

had been done, they all helped to look
after the injured. Meanwhile, the front
of the bank was boarded up and, as
soon as the ambulances took away
the casualties, business was resumed.
" Although there was pandemonium at
the time," Mr. Hillier related, " we
were able to balance our books to a
penny." Not a bad example of British
calm in the face of disaster.
Everywhere work was quickly taken
up again after the raid. Shopping went
on even while the bombs were dropping
and the fight in the air was going on.
The inclination to look on the affair as
a spectacle was illustrated by the behaviour of some hundreds of young men
who were sitting for an army examination. They poured out of the hall to
see what they could, then went back
and resumed their work.
Having carried out their instructions
and not been seriously disturbed while
they did so, the Gotha squadron, without
any confusion or even special haste,
closed up again and made its way back
to the coast. Thence it reached its
aerodrome in safety. It had left [58
victims dead or fatally injured. As
many as 425 more had been wounded.
No earlier air raid had shown so heavy
a casualty list. The public discovered
with an agonized astonishment that
they were to be subjected to a fresh
ordeal even more " frightful " than they

VISITS OF GERMAN DAYLIGHT RAIDERS TO THE KENTISH COAST
Sci
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GOTHAS IN AN ENGLISH SUMMER SKY
This impression of the return of the German raiders after they had bombed London on
July 7, 1917, is taken from an actual photograph in an official War Office report. It was
taken while they were on the return journey over Essex. Twenty-two planes took
part in the raid, but one is not shown in the photograph. On their homeward journey
the raiders were attacked by about a hundred British planes, and it was claimed that
three of them were brought down in the sea

had suffered during the airship raids.
A cry of anger went up. The War
Cabinet was hastily summoned within
a few hours of the catastrophe.
It
decided that our air forces must be
increased and that two squadrons of
flyers should be withdrawn from the
Front, so as to be held in readiness for a
repetition of the Germans' daring
exploit.
There was much talk at this time
about the bombing of German towns
(Mannheim, for example, which could
easily be reached) ; but this came to
nothing. Whether we were too scrupulous to make reprisals, or whether we
had not enough machines for this purpose, was never clearly known outside
official circles.
For three weeks there was an interval
of quiet. Then, on July 4, an early
morning raid awakened Felixstowe to
scenes of death and destruction. Of the
17 killed and 3o hurt nearly all were
soldiers or sailors. Eighty-three aeroplanes went up without coming upon
the Gothas. One which happened to be
in flight at the time of their arrival
nearly succeeded, however, in making
an impression on them, and actually
did make them change their course.
This machine was piloted by Captain
Palethorpe. When he caught sight of
the diamond of dots, which he knew to
be enemy bombers, he made straight
towards it.
He could have got away quite easily,
but no thought of this seems to have
entered his mind. He opened fire as
soon as he came within range and a
furious engagement began. He could
not keep it up long, however. A bullet
from an enemy gun killed his observer
almost at once, and Captain Palethorpe
had to drop away. A few days later he
made an equally resolute effort to bring
down the leader of a Gotha squadron ;
this time he was himself wounded and
forced to land.
The returning Gothas might have
been harried by one of the British

squadrons detached from the Front for
such service. It was at Calais waiting
for such an opportunity as this. But
it received no orders to go up until
after the enemy planes had got past.
Almost immediately both these British
squadrons were sent back to the Front.
Within three days the Gothas were over
London again (July 7)
This time there were
22
of
them. They arrived between ten and

.

AGENT OF THE DAYLIGHT TERROR
In February, 1917, the first Gothas raided London. Without machines of such efficiency
the intensive bombing of London would have been impracticable. They were threeseater biplanes of the pusher type fitted with two 26o h.p. Mercedes engines. They
carried three machine-guns and seven r 12-lb. bombs and six 28-lb. bombs. They had a
wing span of over 70 ft. and their size is well seen in these photographs.
eleven. Again the morning was fine
and they could be seen plainly. Now
everyone knew what they were and
what was to be expected from them.
There was an immediate rush to cover,
not any standing about, or running

HOME DEFENCE SENTRY GUARDS A GOTHA
Defending aeroplanes and anti-aircraft guns succeeded in bringing down some of the
Gothas which raided England in the autumn months of 1917. The photograph below
is of one that crashed on the coast at Hartsdown, near Margate, on December 22, 1917.
A home defence sentry stands on duty to guard it until experts have examined it

into the streets to see what was happening. This reduced the casualty list.
The moment the Gothas were sighted
all who were at work or at play on that
sunny Saturday morning (July 7, 1917)
sought safety. Immediately the air
was torn by continuous bombardment
from above and below. The heavy
crashes of exploding bombs punctuated
the rapid, rolling thunder of the anti-
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FIRST GERMAN AEROPLANE OVER LONDON
This photograph shows an aeroplane of the L.V.G. type which made the first aeroplane
attack on London, on November 28, 1916, when Deck-Offizier Paul Brandt as pilot (in front)
and Lieutenant Walther Ilges, his observer (behind), bombed the vicinity of Victoria
Station. These planes, used by the Germans as bombers before the Gothas, were twoseater tractors with one 16o h.p. Benz engine, or, in later models, a 225 h.p. Mercedes

aircraft guns. Now and then the
rattle of machine-guns could be heard
through the heavier din, as the tiny
specks of silver were attacked.
As before, the enemy flew over the
City district of London. Office buildings
fell in ruins. At Ironmongers' Hall,
in Fenchurch Street, a bomb dropped
in the central court. Paving-stones, two
and a half inches thick, were hurled
from here, some up on to the roof,
others over the building and over those
on the opposite side of the street into
a churchyard fifty yards distant. At
the General Post Office a temporary
structure was blown to pieces the
main block escaped with slight damage.
A German gymnasium in Pancras Road
was almost destroyed.
The casualties were not half the
number of those caused by the first
daylight raid, chiefly because the population was on its guard. Fifty-seven
people were killed and 193 wounded.
There were enemy losses, too. One
Gotha was brought down in the sea off
the North Foreland, another was
burned through a bad landing. Reports
from British airmen stated that three
others had been accounted for, but this
was not confirmed. Nearly a hundred
British pilots were in the air, but,
acting singly, they were at a great disadvantage against enemy planes flying
in regular order. Also, many of our
planes were of little value for such work,

however courageously they might be
handled. Sir William Robertson, who
watched the raid, described our antiaircraft artillery as " apparently of no
use," and our airmen as being powerless
because they " arrived in driblets."
Several unfortunate mishaps to British
airmen occurred that night, Lieutenants

GAVE HIS LIFE FOR LONDON
Lieutenant W. G. Salmon was one of the
two airmen who lost their lives while
attacking the German squadron which

raided London on July 7, 1917
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J. E. R. Young and W. G Salmon
being killed, and several wounded.
Again there were excited meetings
of the War Cabinet, recriminations,
criticisms, suggestions. The most
valuable idea which emerged was that
of an independent Royal Air Force,
combining the Army and Navy aeroplanes in one service. Sir William
Robertson wearily remarked that " he
was inclined to think we needed such
a service, but that would be a big
business." However, the idea was not
allowed to drop. Nor was there now
any delay in improving the defences
of the civil population against the
Gotha raiders.
Results were very quickly seen. Two
not very determined attacks were each
marked by a loss to the attackers. In
the second case the humane fellowfeeling of the flyers towards one another,
although they were on different sides,
was dramatically displayed. A British
pilot drove a Gotha down into the sea.
It turned over and only one man was
left clinging to the tail. The Eritish
pilot dropped him a lifebelt and fired
lights in the hope of guiding destr )yers
to the spot. But his hope was in vain.
The wrecking of several Gothas in a
storm on August 18 may have been
one of the " technical reasons " which
induced the Germans to give up daylight raids. They were short, probably,
of first-class machines and thoroughly
competent crews. But the increased
opposition they met with had also
something to do with their decision
that aeroplanes should make their
future raids during the night hours,
especially when there was a moon.

Imperial War Museum

During the daylight raid of July 7, 1917, a r I2-lb. bomb was
dropped on the roof of the Central Telegraph Office, a part of the
General Post Office in the centre of the City of London. The top
photograph shows the damage done to the roof, while (left) below,
is seen havoc wrought in a room on the top floor by falling
girders and masonry. The bomb killed one man and injured four

Just over three weeks before the General Post Office was bombed, the
Royal Mint had been struck by a bomb, probably aimed at the Tower
of London or the Tower Bridge, during the daylight raid of June 13.
Considerable material damage was done, as the photograph (right) shows.
Four men were killed and 3o injured

DAMAGE BY DAYLIGHT RAIDERS IN THE CITY
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right tilts the aeroplane over to the

right, and a movement to the left tilts
it to the left. The rudder-bar is simple
to understand because it is exactly
parallel to a ship's rudder. Pushing on
the right end of the rudder-bar with
the right foot causes the aeroplane to
yaw (not to turn, which requires bank
as well) to the right.

FIRST STEPS TO FLYING
By Major Oliver Stewart,

M.C., A.F.C.

Author of 'Flying as a Career'
Every year more and more people are taking to the air, and, as they acquire the " air-sense,"
they become interested in the intricacies of pilotage. Many aspire to experience the unmatched
thrill of controlling an aeroplane alone. Here the modern methods used in the preliminary
training of an amateur are clearly explained. Military training is considered in another Section

M

of flying instruction
have changed with the years.
Originally a pupil learnt to fly
by first doing " hops " over the aerodrome, and so getting an idea of the
working of the controls, before doing a
first circuit. In those days, therefore,
there was no such thing as a " first solo."
But today the " first solo " is the highlight of the instructional period, because
all the preliminary work is done with
an instructor and the pupil makes a
big step forward when he first goes
up alone.
El HODS

The instructor is able to take the
pupil through his early stages by means
of the system of dual control. An
aeroplane fitted with dual control
has a full set of controls in both the
pilot's and passenger's seats. The pupil
occupies the pilot's seat and the instructor occupies the passenger's seat.
Either of them can fly the aeroplane,

for they both have all the essential
controls—which I shall enumerate in
a moment. The process of dual control
instruction, therefore, which is the
universally accepted system, consists
of a gradual transference of responsibility from instructor to pupil. The
only sudden jump in the process occurs
at the first solo.
Let the controls first be described.
They consist of two aeroplane controls
and two engine controls. The engine
controls are the switch and the throttle,
for starting and stopping the engine
and for adjusting its pull. The aeroplane controls are the control stick
(the " joy stick ") and rudder-bar. The

control stick is mounted on a universal
joint, and its top can be moved in any
direction. It moves the elevator, on
the tail plane, and the ailerons at the
extremities of the wings. A forward
movement of the stick depresses the
elevator and tips the aeroplane's nose
downwards ; a backward movement
moves the elevator up and causes the
aeroplane to climb. Sideways movement
of the stick tilts the machine to the
right or left by means of the ailerons.
The control stick movements are all
made in a "natural " sense—that is,
a forward movement pushes the aeroplane's nose down ; a backward movement pulls it up ; a movement to the

Assume now that the pupil is taking
a lesson with dual control. He sits in
the pilot's seat—the seat, that is, from
which he will fly the machine when he
goes solo. If, as is probable with the
instructional machine, the engine is
started by hand, the following sequence
of orders is given : (i) Switch off, suck
in. (2) Contact. The mechanic who is
swinging the airscrew gives the order,
which is then repeated by the person
in charge of the aeroplane, in this case
the pupil. Before repeating the order
the pupil ensures for the first order that
the switch is off (which means in the
down position in all British aeroplanes),
that the petrol tap is turned on, and
that the engine throttle is partly open.
After the first order has been given and
repeated, the airscrew is turned round a
Courtesy of ' Flight '

FROM THE PILOT'S SEAT

ANATOMY OF THE MODERN PLANE
An understanding of the principles of the control system is a preliminary essential in
flying instruction. Here is a "Hornet Moth," with some of its main features indicated.
Fitted to the lower planes are the hinged sections, known as ailerons. Side movement of
the control column raises one aileron and lowers the other and banks the aeroplane to the
right or left. The rudder, worked by the pilot's feet, causes the machine to yaw ; the
elevator, worked by forward and backward movement of the control column, depresses
or raises the machine's nose

Before the introduction of the numerous instruments now used in
Piloting a plane, pilots flew solely by their visual judgment and sense
of " feel." While these qualities are still necessary, today pupils are
taught to rely to a considerable extent on the instruments, especially
the air-speed indicator, altimeter, and engine revolution indicator in
acquiring precision in all manoeuvres. Here is the instrument panel
in a D.H. " Leopard Moth " cabin monoplane, specially equipped for
" blind " flying. The control column and tail-trim adjustment are
also shown in the photograph above

Courtesy of ' Flight'

Interplane Struts

F/y q Wires

Enclosed Cockpit
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HOW TO SWING THE 'PROP
Undercarriage

Above, the correct way of swinging an airscrew in starting the
engine. The head is erect, and the feet are well forward so that
the downward thrust of the arm does not tend to throw the
body forward. Right, a position involving serious risk of
falling forward against the airscrew as soon as it starts. The
feet are too far back and the head much too near the blades

number of times to suck petrol mixture into the cylinders.
Then the order " Contact ! " is given. The pupil turns the
switch up, almost closes the throttle, and repeats the word
" Contact ! " The mechanic then swings the airscrew, and
the engine should start. With aeroplanes without wheel
brakes, wooden chocks are first placed in front of the undercarriage wheels. With aeroplanes with wheel brakes, the
lever applying the brakes is put on from the pilot's cockpit,
and care must be taken that it is on before the engine
starting process is in
operation.
After the engine
has been started, and
its running verified,
the chocks are withdrawn, or the wheel
brakes released, and
the aeroplane is
taxied along the
ground to the leeward
side of the aerodrome.
It is then turned so as
to face exactly into the
eye of the wind and
the engine throttle is
opened for the takeoff. During the takeoff the aeroplane first
195
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FIRST STAGE OF A FLIGHT
In all normal flying, maintenance ot flying speed is a vital point always to be kept in
mind by the pupil. This is especially important in the take-off, for with the machine
near the ground, lack ot flying speed, due to too steep a climbing angle, will result in a stall
and serious loss ot control. The " Moth " seen in this photograph is flying level after the
initial climb, which the pilot judges by the air-speed indicator and the position ot the
machine's nose relative to the horizon

lifts its tail and runs along the ground in
an approximately horizontal attitude.
It accelerates in this position until it
has attained flying speed. This varies
with different types of aeroplane, and
may be 40 or 5o m.p.h. The wings then
take the weight, and the pilot, by a gentle
easing back of the control stick, can lift
the aeroplane off the ground and set it
in a climbing attitude in the air. This
attitude cannot be very steep unless
the aeroplane is of the high-powered,
high-performance type, for, when climbing, an aeroplane is labouring against
gravity just as a car is when climbing
a steep hill. But it is in the pilot's
power to make the hill steep or slight.
With the ordinary low-powered instructional machine it must always be
kept slight.
Pupils often find difficulty in assessing
the steepness of the climbing angle.
It is done by noting where the horizon
appears to cut the engine cowling. The
pupil learns the positions for climbing,
flying level, and for gliding with engine
throttled down. When he has learnt
how to assess the aeroplane's attitude
in these three positions, and can climb
without setting the machine at an
excessive angle, make it fly level at
cruising speed (the aeroplane's attitude
alters with the speed when flying level)
and make it adopt a correct gliding
angle, so that plenty of control is maintained but no excessive speed gathered,
the pupil will begin studying turning
to right and left while climbing, flying
level and gliding. The aim will always
be to make the turn smoothly, with
the correct amount of bank, so that the
aeroplane does not sideslip.
All this time the instructor will be
flying with the pupil and will be telling
him what to do and how to correct
faults, through a speaking tube, if the
seats are in tandem, or directly, by word
of mouth, it the seats are side by side.
The final part of the dual instruction
will deal with landing and taking off.
Circuits of the aerodrome will be made.
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of the most noticeable features in the many letters
that I have already received concerning the first Part
is that of delight and astonishment in the illustrations,
and of the illustrations the two showing photographs taken
from an aeroplane in a spin and in a roll, at the end of the Part,
have caused the greatest amount of interest and surprise. I
mention this fact because more than one person has asked
if the photographs really are genuine. Let me assure them
that the basic characteristic of WAR IN THE AIR is the authenticity of its illustrations. Practically all are photographic,
except where contemporary records have to be drawn upon
for the historical side of the work, and nothing is admitted
which has the faintest suspicion of a fake about it. The particular photographs in question were, as stated in the caption,
taken by Aerofilms Ltd., in conjunction with a pilot of the front
rank, Captain P. Birkett, and it may, therefore, be accepted
without question that these photographs are genuine illustrations, produced without any composition or faking.
NE

W

ITH Part 7 of WAR IN THE AIR our contributors have got
well into their respective strides ; and the plan of the
work is open to the inspection and the criticism of all.
In Part 8 the series " War in the Air," which is running uninterruptedly through the work, is represented by a chapter

" The Fokker Shows its Might." Many of our readers will
know from personal experience at the front that towards the
end of 1915 the arrival of machines of this make—superior to
anything the British then possessed—created a grave problem.
However, the menace was mastered and before July 1, 1916,
Britain had regained the mastery of the air.

T

wo other of our series reach their fifth chapters in Part 8.
Mr. Hamilton Fyfe continues the narrative of the air
raids on Britain, dealing with the period when the
Gotha machines visited our islands no longer by day but on
moonlight nights. In the other series, " Epic Flights of
Famous Flyers," Captain J. L. Pritchard describes the sky
trails across the world made by Sir Alan J. Cobham. The Part
contains one more complete chapter and part of another.
The full chapter is " Aerial Engines of the Nineteenth Century,'
a contribution to the series " Pioneers of Flight," and the
Part ends with the first instalment of the fourth chapter on
" The Art and Craft of Airmanship," in which Major Oliver
Stewart deals with " Air Parade : Wonders of Flying Drill."
9
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For the convenience of our readers we give here a list of the chapters that have appeared in the first seven parts of
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the pupil in charge, and the instructor will
tell him how he must glide gently down for
the landing, the aeroplane facing exactly into
wind, and how, as the ground is approached, he
must gradually flatten out by easing the control
stick farther and farther back until, at the
moment the aeroplane touches the ground, the
stick is fully back and the aeroplane drops
the last few inches on to the ground, touching
with undercarriage wheels and tail wheel or tail
skid together.
This is, in fact, the theoretically perfect
" three-point " landing. Many circuits and
landings will be made until the pupil has got
thoroughly used to the manoeuvre, and then,
one fine day when there is a gentle, steady wind
blowing, the instructor, after two or three
circuits, will say through the earphones :
" You're all right now for solo. Would you
like to go now ? "
The pupil will then experience one of the
biggest thrills in flying. For a moment,
perhaps, he will feel failing confidence and will
feel like pleading for a few more circuits.
Then he will remember that his instructor, in
whom by now he has learnt to place implicit
faith, has said he is ready. So he sums up
courage and disguising his feelings says : " Yes,
I'd like to try now."
The instructor will make him taxi out to the
leeward side of the aerodrome as he has done
so many times before, and then the instructor
will get out of the passenger's cockpit. He
will come round to the pilot's cockpit and
give the pupil a few final words of advice
while he himself glances at the gauges,
ensures that the petrol is on and everything
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TURNS—WHEN THE HORIZON TILTS
Gentle turns come early in the pupil's curriculum. A right-hand turn, depicted
above, is made by moving the control stick to the right with a slight amount of right
rudder applied. Later the more difficult vertical turn, an impression of which is
given below, is attempted. With the machine banked vertically, the pilot keeps the
nose level with the horizon by using the rudder. During these manoeuvres the earth
appears tilted at grotesque angles, while, in a steep turn, the horizon seems to flash
across in front of the aeroplane's nose at a dazzling speed

COMING IN: BAD AND GOOD PILOTING

Courtesy of Flight

The pilot in the upper photograph is guilty of a glaring mistake, in that he is gliding in to land down wind, having omitted to observe
its direction as indicated by the " sock " fixed over the buildings. With the wind behind him, the speed of the aeroplane will be too fast,
and the tail will not sink, so that the machine will run far across the landing ground, possibly with unfortunate results. He is also too near
the sheds. Below, the right way of approaching the ground, with nose into the wind and machine at right height over aerodrome.
Before landing, careful note must always be made of the angle of the wind

in order. " Make one circuit and land,"
he will say.
The pupil opens the engine. This
time there is no one at hand to shout
directions through the speaking-tube if
he is making a mistake, or to seize the
dual control stick to correct a bad
landing. This time he is in sole charge.
The take-off is without incident. The
pupil climbs and sees the sheds passing
below as he makes a left-hand circuit.
He holds the machine in a gentle left
turn, applying, bank by drawing the
stick slightly towards the left-hand side
of his cockpit and applying a small
amount of rudder. All this time he
keeps in mind the remarks he has so
frequently heard from his instructor
" Keep the nose level—hold the stick
lightly—be easy on the rudder—watch
your air-speed indicator." The exhilaration of flying is intensified as he
becomes acutely conscious of the fact
that he is piloting the machine alone.
He knows that the supreme test is to
come—the landing. When the aeroplane is as nearly as he can judge in
the same position as it was on the previous circuits, he throttles back the
engine and puts the nose down. The
machine is in its correct gliding angle,
and a quick glance at the needle of the
air-speed indicator assures him that its
speed is just over 65 miles an hour, the
correct approach speed for this type of
aeroplane. Now the grass approaches
and the pupil begins to flatten out, easing
the stick steadily back. The grass
approaches more quickly ; the stick
comes more back. The aeroplane puts
its nose more and more up, but because
of its reduced speed it does not tend to
rise, but maintains a horizontal course
a few feet from the grass. At last the
stick is fully back and the pilot experiences a great gust of elation, for wheels

FLEDGLINGS AWAIT THEIR TURN
Flying instruction is now highly systematized at aviation clubs and schools, so that pupils
are trained under the best possible conditions and in the minimum amount of time.
This photograph, taken at a public school flying camp at Mousehold Aerodrome, Norwich,
shows a group of pupils eagerly awaiting their turn with the instructor, and typifies the
spirit of modern youth, to whom the sport of flying makes a strong and growing appeal

RESULTS OF RIGHT AND WRONG LANDING METHODS
The upper diagram seen here illustrates how an aeroplane is brought down low and " held off " at the right height and moment so as to
bring about a three-point landing. With engine idling the machine is held level on approachins, the ground, and as the forward speed
diminishes the elevators are raised by a gentle backward movement of the control stick. What may happen if a pilot fails to draw the stick
back is shown in the lower diagram. The tail is too high and, the speed being excessive, the machine noses over with disastrous results
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SPIN : START AND FINISH
A spin is one of the first aerobatics a pupil
learns. The machine is stalled with engine
throttled down, and in the ensuing dive
the rudder is thrust left or right while the
stick is pulled back. The falling plane
revolves rapidly until checked by the
centralizing of the rudder and by forward
movement of the stick. The illustration
shows the complete evolution from stall
to recovery

and tail skid have brushed the ground
together and the aeroplane has settled
without a bump.
The pupil looks about and sees the
instructor still standing on the aerodrome. He is waving to him to indicate that he must go round again. So
the pupil makes several more circuits
before he finally taxies back to the sheds.
He has proved at last that he can fly !
After the first solo, instruction continues, the pupil being still under supervision, and at intervals additional dual
control is done to ensure that no bad
habits are forming. Meanwhile, the pupil
puts in as much practice flying as he can,
and gradually gains confidence. He may
go through a special course in aerobatics
or blind flying. Certainly he will be
shown how to extricate his machine from
a spin and how to make a forced landing.
Part of the forced landing instruction
will consist of learning to land crosswind, side-slipping the machine at the
moment of landing so as to take off drift.
At last the pupil will go through his
" A " Licence tests, made under the
observation of officials approved by-the
Royal Aero Club and the Air Ministry,
and he will, provided he passes his flying
and oral examinations, obtain his " A "
Licence. The obtaining of the Licence
itself is dealt with elsewhere, but here
something must be said on the time taken
to learn. The flying hours under dual
instruction before going solo vary
between wide limits according to the
abilities of instructor and pupil, the
aeroplanes used, and the weather.
Flying instruction interrupted by long
periods of bad weather is bound to take
longer. The time for dual control

varies from about one hour to about
twelve hours. One hour was sometimes all
that was given in the war period, when
large risks were accepted. Occasionally
even less than an hour's dual preceded
the first solo. Nowadays about four
hours' dual is usually considered the
minimum. In all, about ten hours may
suffice to obtain the " A " Licence, but
it must be emphasized that no rule can
be laid down and that some pupils are
extraordinarily quick and others extraordinarily slow. Each case must be dealt
with by the instructor on its merits.
Often the world's finest pilots have
been the slowest learners.
Over-confidence in learning to fly is
more dangerous than under-confidence.
The former is a trait that an instructor
looks for in a pupil, and, far from being
impressed, he will regard an abundance
of self-assurance with considerable disapproval. On the other hand, he will
not be concerned if a pupil displays a
certain nervousness during the first few
lessons, for this will probably form the
basis of a cautiousness which will serve
the learn"er in good stead when he is
flying solo. It is generally accepted
that there are two periods in a pilot's
career when he is most liable to make
mistakes. The first is when he has
flown solo for about ten hours and feels
inclined to take certain risks which his
limited experience does not justify. The
second period is when he has completed
150-200 hours of flying and considers
himself fully experienced.
With reasonable judgement and intelligence there is no bar to any man
or woman undertaking safely and certainly the first steps to flying.

Courtesy of `Flight'

CORRECT DOWN-WIND APPROACH TO LANDING
As in the actual landing of an aeroplane, accuracy of judgement is required in making the approach. Proceeding down-wind in gliding flight,
the pilot presently turns the machine into wind, so that it finally touches down with a clear run ahead. If turned too soon, the machine will
overshoot the aerodrome ; if turned too late it will not reach the aerodrome without the use of the engine, which is bad practice
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IF WAR SHOULD COME
By Boyd Cable
A reading of the following chapter is, a reminder of one of Burke's great sayings, "A prudent
fear is the mother of safety." It onty by reali,zing, as Mr. Boyd Cable so vividly helps us to do,
the horrors that may come upon us like a thief in the night, that we can take the precautions
that will secure for us at least a comparative degree of safety

ECAUSE the cities offer the easiest
target and the largest masses of
people vulnerable to air attack,
they must always be regarded as the
first attraction to an enemy. In addition
to slaughter on a colossal scale there is
another possible, or probable, result of
such raids to be considered.
As soon as attacks on the cities
begin, we must expect a mass exodus
from the perils of explosive, incendiary
and gas bombs. The inhabitants who,
under fierce and continuous attack, can
keep their wits about them, and, without being swept away by mad panic,
can make an orderly and methodical
evacuation of the city, will be both
fortunate and iron-willed.
The uninjured will have to disregard
the dreadful deaths and suffering they
will see at every step of their way out
into the open country. Even judging
by the results of the comparative trifle
of bombing suffered by London in the
Great War, we know there is a considerable proportion of the people who will
hasten to get out of the danger area.
It is beyond question that, if war should
come again, the increased horrors will
augment the terror and the urge to get
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into the country, where attacks are less
likely to be made. The areas round
every city or town of any size will be
crowded with people.
But a city only lives, and allows its
people to live, by means of the most
intricate systems of drainage, water and
food supplies, so we may consider only
these first essentials to life and disregard
for the moment the need of houses and
shelter from inclement weather. Obviously, if no more than one or two million
people are spilled out of a city into the
miles of country round it, the highly
developed system of sanitation and
essential supplies to which they have
been accustomed will be entirely lacking. It is true that large armies can
live in the field, using the most simple
but effective methods of sanitation ;
but these armies are composed of disciplined men who have been trained and
taught to obey implicitly sanitary rules.
It would be a vastly different matter
with great crowds of men, women and

children herded together in fields and
woods. In such circumstances, disease
and epidemics would spread like wildfire among them.
No doubt desperate efforts would be
made to feed these homeless crowds ;
but for these to have any hope of success
would require that the people should be
brought together into camps of some
kind. Unfortunately, any such concentrations would defeat the whole plan
of getting into the country to escape the
bombers. The camps would attract
attack just as would the cities.
The people might—probably would—
make for any available patches of wood
and forest, both because these might
seem to offer more shelter than open
fields and because the cover might hide
large numbers from air observation.
In France, for example, great numbers
of troops could be hidden in woods with,
little to indicate to the air observer
whether any, or many, men were there ;
and there are very considerable tracts

FAR WORSE THINGS MAY COME
" Darkness and composure," which it was suggested were the best means of countering
the first Zeppelin raids, will be useless against poison gas attacks from the air. There will
be a headlong flight from the gas-contaminated cities to the open country, and such scenes
as this, when the Belgian people fled before the advancing German armies, will be repeated
on a vastly greater and more terrible scale, with the added horror of panic

EVERYWHERE THE FEAR OF GAS
It is obviously impossible to reproduce in peace time the horrible conditions of an actual
attack by aerial raiders dropping gas bombs, but in nearly every European country the
people of the cities have gone through a course of anti-gas drill, not only for practice
purposes, but with the idea of familiarizing the public with such possibilities. Here are
girls leaving a house in Munich that has been filled with gas. They wear anti-gas clothing
but are not fully equipped with gas masks. Below, first-aid men are helping a woman
from a bombed house during a mimic raid on Berlin

of wood and forest round London that
might be similarly utilized. But just
because it might be expected that these
would attract the homeless crowds, so
it is certain they would attract the air
attackers. Bombers would simply rain
incendiary bombs on any patch of
woodland and set it blazing from end
to end, or drench the wood with poison
gas which would contaminate trees,
grass and earth for weeks, and turn it
into a death-trap and a charnel house.
To organize any system of food supply
—or rather to extemporize it on the
outbreak of war—would be practically
impossible. In peace time every city
has its system of road, rail, harbour or
dock transport, and thousands of
workers labour night and day to keep
the system running smoothly and the
people fed from day to day. To pour
those people out into the country
immediately war breaks out, right away
from the whole transport system, would
be to have them dying of starvation in a
matter of days.
Granted that the armies in France on
both sides did organize systems of food
supply which worked with remarkable
efficiency ; it would be a much more
difficult problem to feed multitudes of
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civilians driven from the towns to the
country. In France the system was
built up over four years, and expanded
as the armies grew. If war should come
suddenly--as it is fully admitted it
would come—there would not be four
weeks, not even four days, to organize
a system, and the people would be
starving within a week.
In France both sides had their supply
bases well back out of reach of crippling
air attack. To-day there is no base
that would „.be beyond such reach.
Here in Britain we have the bulk of our
food brought in through harbours and
docks—and the important centres of
these would be among the first objects
of attack, especially as these also have
their vulnerable populations to attract
the bombers.
Imagine the populations of London,
Glasgow, Liverpool, Manchester, Birmingham and Edinburgh, to say
nothing of other populous centres,
scattered widely over their respective
countrysides ; then try to imagine
organizing in a few days any system of
supplying these people with the very
minimum quantity of food. It would
be utterly impossible, even if the food
could reach our docks and be got away
from them with safety and dispatch.
The water supply would be another
unsurmountable difficulty. Dwellers in
the towns, used to turning on a tap
when they want water, might not at
first think how vital drinking water is
to life, and would push out anywhere
into the country without giving the
matter a thought. In no more than a
day or two they would begin to congregate along the banks of any river
or stream—and again present mass
targets for the bombers.
Unfiltered water from a river or
stream far out in the country may be
perfectly pleasant and safe to drink
today, but with thousands, or hundreds
of thousands, of people camped along
the banks, each stream would speedily
become polluted, and a source of disease
and infection. Typhoid would take
swift and heavy toll of the casual
drinkers of such water.
On this point of spreading epidemics
we cannot disregard the possibility of an
enemy using the single method of
waging war of which we have had no
experience, although there is some
evidence that if the Great War had
continued for a few months longer,
bacteriology would have added to the
grisly array of war weapons.
In a Report of the Study Committee
of the League of Nations on Bacteriological Warfare (Document A.I6 1924,
IX, of the League of Nations), it is
stated that " Professor Bordet refers
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WILL THEY BE A COMMON SIGHT?

Officers of the St. John's Ambulance Brigade, who, in their black and white uniforms, are
familiar and friendly figures to Londoners, are now preparing for the possibility that
grim and terrible duties may one day fall to their lot. A number of them have recently
received instruction in a hall beneath one of London's biggest blocks of flats in methods of
first aid in the streets, the use of shelters and airlocks and the gas-proofing of private
premises. A group of them is here seen clothed from head to foot in anti - gas equipment

to the discovery, in the court of the
German Legation in Bucharest, of culture of glanders, with requisite instructions for contaminating the Rumanian
cavalry."
The Report makes no mention of a
plan, which was discovered by mere
accident. to spread cholera and other
bacteria cultures in enemy countries.
To quote from the paper of Dr. G.
Woker, one of the experts who contributed to the evidence drawn up for the
Report mentioned : " The collapse came
before this diabolical plot could be
accomplished. The consul-general in
whose office the cultures were stored,
fearing discovery, instructed a porter to
throw the incriminating evidence into
the river." The porter, it seems, took
the evidence to the police, and, says
Dr. Woker, " such was the origin of
the notorious Zurich ' bomb and
bacilli ' case." More evidence that the
possibilities of spreading disease germs
by air has been, and is being, seriously
considered by some of the Powers, exists,
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for in a book called "The Berlin Diaries,"
published in August, 1935, the private
journals of a general in the German War
Ministry state that a machine for
spraying disease germs had been approved (with certain reservations) in
1933. Although the name of the Diary
writer is not disclosed, and the reliability
of the book itself has been questioned
in many quarters, the book was published as edited by Dr. Helmuth Klotz,
and states that the machine was made
under the direction of Herr Himmler,
Munich police commander.
These machines were not to be used
from the air (in the first instance at
least) ; but numbers of them, charged
with the most virulent germs, were to
be deposited in the capital cities of
possible enemies. It may be remembered what a commotion was caused in
Paris in 1934 by a disclosure of rumoured
plans to instal some such machines
at entrances to underground railways
and other centres of traffic. It is
stated that the machine was " fully
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HE CARRIES POISON
The gases which would be used in chemical
warfare of the future cling to the ground
for many hours and precautions must be
taken lest the stretcher-bearers should
take them into the hospitals. Here their
boots are being cleansed of gas during an
anti-gas instruction course at Salisbury
appreciated " by the German authorities,
who heartily supported the plan, with
the proviso that it should be used " so
long as the protection of our own population is not jeopardized thereby."
In that proviso is the main hope of
protection against such a horrible
method of warfare. It would no doubt
be perfectly feasible that aircraft should
fly over an enemy country and shower
down a rain of tiny glass phials containing
infectious disease germs, and so spread
cholera, typhoid and plague through the
population. But disease germs, once
released and spread, make no discrimination in whom they attack. You
might, for example, spread cholera
through Switzerland or France, but it
would be difficult to prevent it leaping
the frontier and spreading perhaps to
the country that first sent it forth.
Such a consideration is not so likely to
deter an attacker of Britain, however,
for it would be a simple matter to
prevent any infected person or animal
from carrying the germs from their
country hack to the Continent.
As a people we are little versed today
in the deadly powers of such diseases
as cholera and plague to kill by the
thousands a day. The elaborate precautions and unceasing watch kept by
port and medical and health authorities
have almost stamped out the danger of
such diseases sweeping the country as
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they did in the time of the Great Plague.
Yet our newspapers give some slight
indication of how disease can be spread,
and the difficulty, even in peace time,
and with all the precautionary and protective measures effectively working,
of keeping it in check.
In the first nine months of 1935 we
had forty-five outbreaks of foot-andmouth disease in nine counties. In their
efforts to localize and wipe out the
disease, the authorities destroyed (in
round numbers) 2,50o cattle, 6,500
sheep, 2,500 pigs, and many goats and
other animals. The most elaborate and
detailed precautions have not prevented,
even if they have kept down, the out-

breaks in time of peace. It would be
impossible to fight such germ-spread
diseases in time of war.
If the city populations had time to
be evacuated into the country, if a
system of food and water supply could
be organized in time to fight starvation
and natural epidemics, it would mean
that a war would be prolonged enough
to make it " pay " an enemy to employ
the disease-germ weapon. The probability, however, is that it would be
swifter, more terrifying and destroying
to bomb and gas the civilian population, in cities or in the country, to
which they would certainly swarm.
Another good reason why disease
germs might not be used is that an
enemy expecting to conquer and possess
a country would hardly want it so
plague-smitten and disease-ridden that
the conquerors would be inviting death
to themselves to enter it.
Certainly town populations will be
safer in the open country than in their
own homes, if they can keep moderately
scattered. It might even pay an enemy,
as a military measure, to leave them
reasonably unmolested while they kept
out of the towns, because a people
living in fields and forests would stop all
munition and war work.
Although this may be a grim and ugly
picture of what may happen, we have
to consider fully the possibilities of
defence against such attacks—some
known and proved, some in the conjectural and experimental stages.
AS THE ITALIANS DO
In Rome anti-gas precautions are very
thorough. Here, during gas drill, chemicals
are being spread on the steps of the
Ministry of Defence as antidotes to the
fumes left by gas bombs
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AIRSHIPS OVER THE NORTH SEA
By Captain J. B. Sterndale Bennett, M.C.
The coming of peace in 1918 lifted the veil that, during the years of war, had shrouded the deeds
of the airmen, and some of these are only now coming to light. How many of us, for instance,
know that in 1916 two gallant officers lost their lives in an experiment in releasing an aeroplane
in the air from an airship? This was one of the ideas for tackling the Zeppelin menace, and this
chapter tells of other deeds equally daring

MONGST certain elements of
superiority which the German
navy possessed over the British
from the very beginning of the War
was their fleet of rigid airships. This
country had made its experiments
without any universal confidence, and
when, in 1911, H.M.A. No. 1, known
as the Mayfly, broke her back on the
way to the mooring mast, discouragement followed disaster as it has
repeatedly done since. It is no part
of this narrative to enter into the bitter
controversy which has always raged
around the question of the usefulness
or otherwise of lighter-than-air craft,
but to whatever conclusion this may
finally arrive, there can be no doubt
that throughout the War the Germans
had, through their Zeppelins, an
immensely superior vision over the
movements of their enemy at sea.
Lagging far behind, but not entirely
dilatory, the British Admiralty recognized the urgency of the problem, and
a number of expedients were resorted to
to meet it. The year 1916 was marked
by continuous development of the
Airship Service. A programme of fifty
S.S. (" blimp ") airships was completed,
and thirty of a new type known as the
" coastal " were ordered. The coastal
or C. type was larger than the original
" blimp " and was a combination 'of
the French Astra Torres envelope and
a car constructed by joining two Avro
fuselages end on after their tails had
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been cut off. This ship, flying at full
speed, had an endurance of about eleven
hours. Unlike the smaller " blimp," the
coastal airship was designed to make
extended patrols, spotting for enemy
submarines and keeping in touch with
the flagship by signal.
No one could accuse the pioneers of
British airship development of lack
of courage or invention. Both were
required in the face of repeated disappointment and discouragement. An
early experiment of releasing an aeroplane in the air from under the fuselage
of an airship ended in the tragic death
in February, 1916, of two officers of the
service—Commander N. F. Usborne and
Lieutenant-Commander de C. W. P.
Ireland, who had visualized this very
effective form of attack against invading
Zeppelins.
Experiments in towing
lighter-than-air craft to sea by light
cruisers and refuelling them when
necessary, or relieving their crews,
proved that these tasks were not
impracticable, although attended by
many difficulties. Thrilling stories are
told of the adventures of the pilots and
crews of the airships, and for the followBRITAIN'S NO. 1
The Mayfly, the first British rigid airship
(seen at the top of the page), was completed in May, 1911. Alterations were
necessary before a trial flight, but when,
in September, she was again brought from
her shed, she broke amidships and became
a total wreck before taking the air. Note
the simple method of anchorage
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ing, which is typical, I am indebted
to Lieutenant-Commander T. Davys
Manning.
In fine weather, he says, it was
possible to land an airship with a very
small landing party. A certain airship
of the S.S. type, which had set out to
fly from a south-coast station to one
in the midlands, encountered a thick
fog. The pilot made the decision to
land, and, coming down until his skids
were just off the ground, told his wireless operator and passenger to jump out,
his intention being to go up again,
ballast up until the airship was in
equilibrium, and then come over the
men again and drop his trail rope, which
they would secure round a tree, and then
haul her down.
All might have gone well had not the
engine stopped just as the crew jumped
overboard. Without the men the airship became extremely light, ascended
to 5,000 ft., and drifted out to sea. The
predicament of the pilot was then very
serious, for the airship was still rising
fast, and his danger was acute. His
only chance was to restart his engine.
All other efforts having failed to do
this, he jumped out on to the skids,
gave the propeller a few swings, jumping into the car again to hold on to the
gas-valve. For three-quarters of an
hour he repeated this manoeuvre and
eventually, to his extreme relief, the
engine started again and he was able
to regain control and head for dry land.

the story of Flight-Lieutenant Monk
on his precarious seat :
He caught a fleeting glimpse of Caldy
Island from 3,000 feet before he was
whirled into the clouds. The next land he
saw was Lundy Island, which the airship
skirted at a height of 7,000 feet. About
this time and without warning the forward
starboard suspensions, which had been
supporting the main weight of the engine,
snapped and the car fell into a vertical
position, engine down. The pilot as he
was pitched forward contrived to keep a
hold and to scramble to a position on the
axle of the undercarriage. At 2.0 p.m.,
that is to say, three hours after she broke
away, the airship, now at over 8,000 feet,
began to fall. She dropped slowly at first,
but at an increasing speed and spinning, as
she came out of a cloud bank over the
fields of Devonshire. She crashed near
Ivybridge. Flight-Lieutenant Monk, who
let go his hold just before the airship met
the ground, escaped with injuries to .the
back.
It is gratifying to know that this

gallant pilot did so well under treatment
that he was able to report for duty
again at his station.
One of the most satisfactory developments of this period was the invention
of the " Zero " type of submarine scout,
which had a streamlined car strong
enough to withstand the stresses of
continual towing. This car was shaped
like a boat in which the wireless operator
sat forward, the pilot amidships and the
engineer aft. Captain J. A. Sinclair, in
A WRITE-OFF'
Seaplane pilots of the R.N.A.S. during the
War had as many hazards to face as their
fellows who flew land machines, and
incidents such as that seen below were
not uncommon. A forced descent on to a
rough sea has resulted in the seaplane
becoming a total wreck—in service parFortunately, the
lance a " write-off."
pilot and observer, though wet, were
unhurt when rescued
1 mperta1 War Museum.

BACK TO THE ARK
his notable work, " Airships in Peace
and War," says of the " Zeros " :
This type of ship turned out to be one of
the successes of the war. As she was an
entirely British product from first to last
we can well feel proud of her fine record.
On her trials she was a great success,
showing greater endurance and speed than
any of her precedessors . . . her design
was at once adopted as standard. By the
end of July, 1917, sixteen "Zeros" had been
delivered to the various airship stations,
while seventy of them were commissioned
before the war ended.

MANHANDLED
The craft shown in the photograph above,
with mechanics holding her by the landing
skids, was one of the early types used by
the Royal Naval Air Service during the
War. The gondola, in which the pilot is
seen sitting, is actually a B.E.2c aeroplane
fuselage adapted for airship use. The
engine was a 90 h.p. R.A.F. The large
duct behind the propeller is the•" blower
pipe " through which air from the slipstream passed to ballonets located inside
the envelope for preserving the shape
under varying pressures

Not so fortunate was the pilot of S.S.
42 (Flight-Lieutenant E. F. Monk), who,
whilst submarine chasing in February,
1916, fell in with squalls and made a
disastrous landing, losing most of the
port suspensions of the car, which
turned nearly upside-down. The wireless operator fell out, but the pilot clung
on, and as the ship drifted out over the
Bristol Channel he managed to climb
on to the top of the car, only to find all
his controls gone. The official air historian, Mr. H. A. Jones, thus continues

SAVED HIS SHIP
Flight-Lieutenant E. F. Monk, whose
miraculous escape from death when.
piloting a dirigible of the S.S. type is
described in page ao6, not only saved
himself but his ship as well, and both lived
to fly another day
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The S.S.Z. class of non-rigid airship was among the most successful dirigibles used during
the War by the Royal Naval Air Service. With a speed of about 45 m.p.h. and an
endurance of more than 17 hours, these craft were able to make extensive anti-submarine
patrols of the North Sea and elsewhere. Above is seen an S.S.Z. airship about to land on
the deck of H.M.S. Furious after a patrol

One further development in nonrigid airships is foreshadowed in a
report of Sir David Beatty's of September, 1916, when he refers to the coming
of the " North Sea " type. " When
these join up," he prophesied, " it
would appear that they will take over,
under certain conditions, a large number
of the duties now performed by light
cruisers." The North Sea airships did,
in fact, prove a great success, having a
normal flight duration of 21 hours at
a speed of 48 knots. This duration was

often exceeded and a record of roo
hours was finally reached.
The " North Sea " type proved to be
chiefly useful in escorting long-distance
convoys such as the Scandinavian
convoy. They also carried out routine
IN MID-AIR
The crews of the small dirigibles were
often changed without bringing the ship
to ground, the men being lowered or
hoisted with a rope and pulley tackle.
Here one of the crew of an airship is
seen in mid-air at East Fortune being
transferred in a bo'sun's chair

patrols far out over the North Sea and
so relieved the cruisers. Successful
aerial co-operation with the fleet in
action depended mainly on the capacity
of the aircraft to keep abreast and fly
ahead of the main body, and, in the absence of rigid airships, it was clear that
every effort must be made to develop
the aircraft-carrier. The role played by
the Ark Royal (see page 93) and the Benmy-Chree before the Dardanelles, of the
Engadine, Riviera and Empress before
Cuxhaven, has already been described.
Amongst other ships that were impressed into this useful service was the
Campania, an old Cunarder capable of
22 knots, which was reconstructed to
take ten or eleven seaplanes and was
commissioned under Commander Oliver
Swann. This officer, nowAirVice-Marshal
Sir Oliver Swann, has already been mentioned as the first seaplane pilot ever to
take off from the water. Further, the Isle
of Man passenger steamer, the Viking,
was converted to take four large and one
small seaplane aft and two single-seater
fighting aeroplanes forward. In her
new role she was re-named the Vindex.
After one or two disappointing raids
on the German coast, the Vindex put
out from Harwich on August 2, 1916,
with a destroyer escort to attack Zeppelins on their return journey. From
off her deck flew Flight-Lieutenant
Freeman in a Bristol Scout to seek
battle with three of the enemy airships.
One he definitely damaged under heavy
machine-gun fire, but his engine failed
him and he was obliged to descend on
the water. The official record of his
further adventures runs as follows :
The air-bags kept the aeroplane afloat,
but the engine began to settle slowly into
the water. Darkness was closing in and
unless help came quickly the plospects of a
rescue were small. . . . The bump on
Daily Mirror ' and Imperial War Museum

TAKING SEAPLANES TO SEA
The problem of launching a seaplane presented few difficulties compared with that of launching an
aeroplane from a ship. Seaplanes were hoisted over the side and took off from the water, and at the
end of the flight were hoisted on deck again. Above, a seaplane is being stowed away in its hangar
on board one of the carriers. Below is an Isle of Man passenger steamer of 2,900 tons and 22 knots
speed, the Vindex, which, as described in this page, carried five seaplanes and two aeroplanes.
The first specially designed aeroplane carrier, the Ark Royal, is shown in page 93

landing had jammed his Very pistol, but
he had some cartridges and these he cut
open and burned. Through ninety minutes
nothing came to break the stillness of the
sea, and Flight-Lieutenant Freeman sat
high on the tail of his aeroplane as its nose
settled gently down. Suddenly a steamship

Royal Air Force and I ruperial 11 - ar 31useuw

NORTH SEA SHIPS, AIR AND WATER

When the convoying of merchant ships as a precaution against submarines was begun in June, 1918, airships as well as destroyers were used as escorts.
The dirigibles employed on this work were of the N.S. type, the first of which was completed in February, 1917. The envelope was a streamlined
" Astra " with aluminium plating, and the power was two 250 h.p. Rolls-Royce engines. It was originally hoped that this type could be used with the
Grand Fleet, but defective transmission gear, a fault which was not discovered until many airships of this class had been constructed, made them
unsuitable for that work. It was on account of the purpose for which they were originally intended that they were termed the N.S. (North Sea) type

the battle began, Sir John Jellicoe did
not think this likely and ordered her
back to harbour. There remained with the
battle-cruiser fleet from Rosyth the converted cross-Channel steamer Engadine,
carrying two Shorts and two " Baby "
Sopwiths. One of the Shorts, piloted
by Flight - Lieutenant F. J. Rutland,
with Assistant-Paymaster G. S. Trewin
as observer, made the sole aerial reconnaissance of the battle. The report sent
back revealed a turning movement of
the German admiral Hipper, but there
is a doubt whether the message reached
Admiral Beatty before 'it was confirmed from the light. cruiser Galatea.
Steady development continued, some
most successful ranging experiments
were made off Dunkirk, and, although
its story belongs to a later date, one
may mention the commissioning of the

THRUSTING NOSE
In June, 1916, an improved type of airship
known as the S.S.Z. was built. The nose
of the envelope, shown above, was strengthened with cane and an aluminium casing
to resist air pressure at high speeds. With
engines of 75 to too h.p. it could attain
a maximum speed of 5o m.p.h. Its engine
car is seen under construction below
came in sight. Lighting all the letters
he had in his pocket and firing his.
revolver he succeeded at last in attracting
attention. The steamer—a Belgian ship
bound for the Hook of Holland—lowered a
boat and rescued the officer and his engine.
After a few days' internment in Holland,
Flight-Lieutenant Freeman was released
as a shipwrecked mariner.
The greatest naval battle of the War,

the battle of Jutland, took place on
May 3o, and in this the aerial branch
played a disappointingly small part.
The Campania, through a signalling
failure, started late, and though it
appeared afterwards she might well have
caught up with the Grand Fleet before
ARMED FOR THE AIR
A feature of the S.S.Z. type was its streamlined car, seen above, with pilot, wireless
operator and engineer in three tandem cockpits. A water-cooled six-cylinder engine
drove a pusher airscrew at the rear, and a
Lewis gun formed the armament. Note the
bomb attached to the side of the car

Furious, an aircraft carrier with three
seaplanes and five aeroplanes.
A table of flying hours and mileage
of the airship service is impressive :
Hours Miles Flown
1915
1.496
41,675
8,296
229,187
1916
22,389
579,185
1917
1918

56,536

1,395,763

88,717 2,245,8I0
The total casualties recorded in the
airship service due either to enemy
amounted
action or to accident
throughout the whole War to no more
than 48 officers and men.
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Imperial War Museum

V.C. SURVIVOR OF WAR-FLECKED SKIES
With seventy-two victories in air battles to his credit, Lieutenant-Colonel W. A. Bishop, V.C.,
D.S.O. M.C., D.F.C., stands second in the list of British " aces," and is one of the few great
fighting pilots who survived the War. Bishop, who is a Canadian, started his career as an
airman when he transferred from the Cavalry to the R.F.C. in x915. From then on he displayed outstanding ability and soon gained recognition by his fearless flying and tactical skill.
This photograph was taken in France in 1917 when he was a captain in No. 6o Squadron. He
is seen seated in a Nieuport "Scout," a machine which he used extensively overseas

Cosrtesp of ' Flight

TITAN OF TWOFOLD PURPOSE
A class of service aircraft likely to prove of increasing importance as the Empire becomes more closely knit is the bomber-transport,
of which this Armstrong Whitworth XXIII is a recent example. A full-cantilever monoplane, with a span of 88 feet, it embodies a
number of very modern features, such as a retractable undercarriage and rotatable and enclosed gun turrets in the nose and tail
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TO LINK THE EMPIRE'S OUTPOSTS
The machine has two air-cooled Armstrong Siddeley " Tiger " engines of 76o-810 h.p. each, and, owing to its very clean lines, its speed
is exceptional for so large a machine. In addition, its weight-carrying capabilities are said to be astonishing, and its internal lay-out
makes it equally suitable for transporting troops, spares, and equipment and for long-range high-speed bombing
213
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LIGHT PLANES THAT MADE FLYING HISTORY
By Major C. C. Turner
In the world-wide expansion of aerial travel and the growth of aviation generally the light
aeroplane has played a most conspicuous part, and in this article Major Turner outlines the
remarkable achievements of the small machine from 1924 onwards. The evolution of the flying
" runabout " has been due largely to the ingenuity of British constructors and the courage and
skill of such British pilots as Bert Hinkler, to whom the author pays a glowing tribute

the glider competition at.
Itford Hill, near Lewes, in 1922
(see p. 119), and the low-powered
aeroplane competition at Lympne in
the following year, the Air Ministry
held a light aeroplane competition at
Lympne in 1924. This was, in effect,
the official introduction of the " light
aeroplane " class, although before the
War there were many low-powered
aeroplanes ; indeed, then, a roo h.p.
machine was among the largest. But
so important did light aeroplanes become after the War, by contrast with
military types, that the International
Aeronautical Federation established
special categories of them for recordmaking purposes.
At Lympne, in the 1924 contest, one
of the principal competitors was the
late Squadron-Leader Bert Hinkler, who
did remarkable things on the Avro
" Avis," a two-seater fitted with a 34 h.p.
I shall
Bristol " Cherub " engine.
not easily forget an occasion when
Hinkler took me up and, to my great
surprise, even went through most of
the manoeuvres in the list of aerobatics,
and Sir Sefton Brancker, then Director
of Civil Aviation, insisted on doing
likewise. Stunt flying seemed, at the
time, remarkable for a machine with
such a small engine. , At that period,
moreover, there wasno question of an
Air Ministry certificate for aerobatics,
and many were deeply impressed by
the little aeroplane's obvious sturdiness.
Fully loaded, it weighed only 95o lb.
It was a normal tractor biplane, with
equal top and bottom wings, its span
only 3o feet, its wings arranged for
folding in order to go into a garage.
Squadron-Leader Hinkler, who was
the test pilot of the constructing firm,
soon afterwards had to put the Avro
" Avian " through its trials, and on
that machine he was to perform some
remarkable flights. The " Avian " in
many respects resembled the " Avis,"
but it was fitted with a 3o/8o h.p.
"Cirrus" air-cooled, four-cylinder engine.
It seated two in an open cockpit,
tandem fashion, and was of metal
construction. It was two feet shorter

A
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FOR EIGHTEEN YEARS HE FLEW AND THEN . . .
Soon after the War, in which he served as a pilot in the R.N.A.S., Bert Hinkler, whose portrait is
seen here, became known as an airman of outstanding ability. From 1920 tilt the day of his
untimely death, when he crashed while flying over the Alps in January, 1933, he was consistently
making flying records. Most famous of these was his England-Australia solo flight of 1928 in an
Avro " Avian " light aeroplane, described in page 215. War pilot, test pilot and courageous recordbreaker, Hinkler will always be remembered as one of Britain's great aviators
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in span than the " Avis," but its
weight, fully loaded, was 1,485 lb.
On a Baby "Avro "-35 h.p. Green
engine—Hinkler had flown from London
to Rome and back in a day, but on the
" Avian " he flew to Australia alone, in
February, 1928 (a remarkable flight
fully described in the " Epic Flights "
section). Up to that time the only
flights from England to Australia had
been those of Sir Ross and Sir Keith
Smith, in 1919 ; Lieutenants Parer and
McIntosh, in 1920 (they took several
weeks for one of the most extraordinary
flights in history) ; and Sir Alan J .
Cobham, accompanied by an assistant,
in 1926. Hinkler's machine and its
engine had been in constant use for
two years before his flight to Australia.
Hinkler took 16 days, shortening the
time taken by Sir Ross Smith by 12
days and achieving the longest solo

and longest light aeroplane flight so far
made. His total flying time was 134
hours, so that the flight would have
taken 5 days, 14 hours, if made
continuously day and night. The
distance was more than io,000 miles,
and this was covered without any
repairs to machine or engine. Hinkler
flew alone, the passenger's accommodation being used for extra tankage.
This type of machine was subsequently
used by Lieutenant Murdoch in a flight
to Cape Town in 14 days, by Lady Heath
in a flight from Cape Town to London,
and by Wen Lin Tsche and Johannsen
in a flight from England to China.
Meeting Hinkler for the first time, no
one would ever have imagined what a
really big man he was. Small in stature,
very unpretentious, speaking quietly
and rapidly, the little Australian, who,
incidentally, had served during the War

TO AUSTRALIA IN TEN AND A HALF DAYS
Starting on October g, 1930, Wing-Commander Kingsford-Smith flew from Heston, near
London, to Australia, and landed at Port Darwin in Northern Australia, 101 days later,
setting up a record. He flew alone, in an Avro " Avian " light aeroplane with a 120-h.p.
Gipsy II engine. This photograph, taken from one of the machines which escorted him
on the last stages of his flight, shows him over Brisbane, the capital of Queensland
Central News

THEY WENT
ALONE TO
AUSTRALIA

`PUSS' MOTH GETS THERE

London to Port Darvitin,
Australia, in 154- days was the
record solo flight which Bert
Hinkler made in 1928. His
light aeroplane, in which he is
seen in the photograph below,
was an Avro " Avian," the
first of its type, fitted with
a four-cylinder 8o h.p. " Cirrus
II " engine. Hinkler displayed
wonderful endurance during
his flight, for, in addition to
piloting his machine all day
over long stages, he frequently
serviced his engine as soon as
he landed at nightfall. His
achievement set a. standard
for other pilots, and notable
amongst later records was
that of J. A. Mollison, seen
right, who in 1931 flew from
Australia to England in a
" Gipsy " Moth in 8 days
23 hours. A post-War pilot
who had served in the R.A.F.
for some years, Mollison later
became world-famous for his
daring long-distance flights

{Ode World

In August, 1932, J. A. Mollison arrived
in New York from Ireland on his " Puss "
Moth light aeroplane, The Heart's
Content. He is here shown arriving at
Roosevelt Field, Long Island, New York,
after flying from Penfield Ridge, New
Brunswick, where he had been obliged
by fog to land. His was the first " lone "
flight westward across the Atlantic, and
it was the first time a light aeroplane had
been successfully used for such a trip

on the Italian front, was the very
antithesis of the popular idea of an
intrepid airman. His self-possession
was remarkable, and when, at an
informal Royal Aero Club dinner after
his return to England, he was called upon
to speak, he held his hearers spellbound
for nearly an hour without a note. He
just rattled on, with vivid phrases
springing spontaneously from his mind
and heart : truly a memorable occasion
for all who were privileged to be present.
Many big things were afterwards done
by Hinkler. He flew non-stop from New
York to Jamaica, in October, 1931, on
a " Puss " Moth—r,65o miles in 181
hours ; and he flew the South Atlantic
from west to east, also in a " Puss "
Moth, actually the first flight across
either of the Atlantics in a light aeroplane and the first west to east crossing
of the South Atlantic in any aeroplane.
James A. (" Jim ") Mollison was
already famous when, in 1932, he
essayed the east to west crossing of
the Atlantic, flying solo on a light
aeroplane—for the " Puss " Moth is
generally regarded as a light aeroplane,
although it scarcely falls into any of
the official light aeroplane categories
for record-breaking. In such matters,
however, the De Havilland Company,
its designers, strike out a line for themselves, and, just as they were the first
to break away from the quite arbitrary
standards set at Lympne in 1924, and
to produce the Moth, the first of the
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IT CAN BE DONE I
Careful study of every detail of a flight is one of the secrets of the success of J. A.
Mollison as an airman. Not only does he watch personally every stage of the preparation
of his machine to the final " tuning-up," but he also takes the utmost pains to learn beforehand the geographical formation and meteorological conditions of the countries he is to
traverse. He is seen (centre), at Stag Lane Aerodrome, Edgware, Middlesex, studying a
map with Captain Hope before starting on a flight
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TOURING CAR OF THE CLOUDS
Comfort, simplicity of control, and ease of housing are salient features of the D.H. " Hornet " Moth shown in these photographs. Superseding
the famous " Gipsy" Moth, it is essentially a private-owner's aeroplane. Pilot and passenger sit side by side in a comfortable cabin, which
provides an exceptional viewpoint. The " Hornet " Moth cruises at III m.p.h. and averages about 19 miles per gallon of fuel. Folding wings, as
shown below, allow the machine to be housed in an ordinary garage. The car alongside affords a useful comparison in judging the aeroplane's size

LIGHT SPRINTER OF SPECTACULAR PACE
The little machine seen in these two photographs is the Percival " Mew Gull," a single-seater racing monoplane of exceptional
m.p.h. is one of the fastest small aeroplanes ever
performance. It has a 200 h.p. " Gipsy Six " engine, and with a top speed well in excess of 200
built. The small wing span (24 ft.), streamlined undercarriage and enclosed cockpit are very notable features. In the King's Cup air race in 1933
the " Mew Gull " made the fastest time, averaging zoS•gr m.p.h.

Aerial Armadas in Being. 4

BOMBERS: FORMIDABLE R.A.F. GIANTS
By Major Oliver Stewart,

M.C., A.F.C.

The machines, specially built for bombing, that are here described, are regarded by the writer
as of all weapons of war the " most formidable," and without exaggeration or hysteria he gives
ample reasons for this opinion. These bombers have been developed to an almost perfect state
of efficiency, and, so trained are they in the practice of dive bombing (illustrated in page 154),
that it is impossible to foresee any adequate reply to their destructive qualities

and the remainder stationed in places tioned, consisted of 57 squadrons comIGHTER aeroplanes are the most
such as Iraq, Palestine and Transjordan, prising 44 bomber and 13 fighter. The prespectacular war machines in
ponderance of the bomber squadron in
Aden, Egypt and India. Of the 42
existence ; but it is the bomber,
Home Defence squadrons, there were the entire force was therefore as approxithe weight-carrying machine, that must
13 fighter and 29 bomber squadrons, mately 3.4 to i, and that is a prealways constitute the foundation of
air power. No matter whether the showing a preponderance of the bombing ponderance which remains today. The
action be on a small scale in some out- squadron for home defence as 2.23 to I. coastal defence squadron is included
In home defence the fighter's role is among the bombers, for its aeroplanes
lying part of the Empire, or in a major
perhaps more important than elsewhere ; are torpedo-bombers, and one squadron,
European war, it is to the bomber that
but even here it is recognized that to stationed in Egypt and equipped with
the military authorities look for exerting
exert pressure upon an enemy to prevent bomber-transport aeroplanes, is also
maximum pressure upon the enemy.
him from attacking, there must be shown among the bombers. It will be
It is only of recent years that the
mastery of the bomber has come to be two bombers to every one fighter. This noticed that, during peace time, no
fighter squadrons are stationed abroad
proportion holds for the aeroplanes, for
fully recognized. When the Royal
—an indication of the degree to which
the number of machines in a bombing
Flying Corps took the field in the War
the authorities rely upon the bomber
of 1914-18, the aeroplane was visualized squadron differs slightly from that • in a
fighting squadron. If the equipment for police work.
as the " eyes " of the army and of the
Some are inclined to surround the
fleet. It was a scouting machine pure of the entire air force be examined, the
proportions of bombers to fighters are bombing aeroplane with an atmosphere
and simple, and the early fighters were,
of horror. But bombing is not more
even greater.
in fact, called " scouts " and they
horrible than shelling, though it may
In the spring of 1933 the R.A.F.,
retained that name until long after the
excluding those squadrons already men- be more effective. The bomb of a given
War. Bombing was thought about, but
its full powers were not realized until
the Germans were making their bombing
LETHAL IN LOOKS ONLY
attacks upon London, and the InThe weapon which the airman, seen in the photograph below, is aiming, is not a machinegun, as might be supposed, but a Hythe camera-gun, which " shoots " potographs instead
dependent Air Force was formed under
of bullets. Evolved during the War for training pilots and observers in aerial gunnery,
Lord Trenchard, then Major-General
it is still extensively used for this purpose. As the trigger is pulled a negative is exposed.
and the accuracy of the aim can be checked by the resulting photograph
H. M. Trenchard, with the express
purpose of developing bombing.
But directly the essential point was
seized that the bomb is the medium with
which an air force takes the offensive,
and that all aerial fighting is defensive,
a great change began in the aerial
armadas of the world. All began to
increase the proportion of bombers
relative to fighter, reconnaissance and
army co-operation machines. In the
British Royal Air Force this acceptance
of the bomber as the master weapon is
complete. It is not permissible to give
exact details of the numbers of this type
of machine relative to other types at
the present day; but the proportions
remain much the same as they were
two years ago, and it is permissible to
give those figures.
In 1933 the R.A.F. consisted of
881 squadrons. If the Fleet Air Arm,
army co-operation, flying boat and
communications squadrons are excluded
from consideration, it will be found
that there were 42 squadrons for home
defence, one squadron for coastal defence
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DAY-TRIPPER TO AFRICA
A striking demonstration of the speed and
range of the modern light aeroplane was
made on June 17, 1935, when Mr. E. W.
Percival flew from England to Algeria and
back in a single day in a Percival " Gull."
Above, the machine used for the flight. It is
a low-wing cantilever monoplane, and has
a top speed of 172 m.p.h. Below is
Mr. Percival in the cabin of his craft

famous Moth series, so at a late'
date they were to design the most
beautiful light aeroplane of the day,
the " Puss " Moth, a high-wing cabin
monoplane of remarkably graceful lines.
At the time Jim Mollison flew the
North Atlantic from Dublin to New
Brunswick, in 3o hours, 40 minutes,
there had been only two previous east
to west Atlantic flights, not counting
those made by way of Greenland. Sir
Charles Kingsford-Smith and three
companions made one of these flights,
and in 4930 there was a flight by the
Frenchmen, Costes and Bellonte. But
the mere fact that an airman was willing
to attempt the east to west flight, by
far the more difficult both on account
of prevailing wind and of the need to
make dead sure of course-keeping, was
an impressive testimony to a British
aeroplane and its engine.
The " Puss " Moth, with a 120 h.p.
Gipsy III engine, and accommodating
three people, attains 127 m.p.h. and
cruises at iTo m.p.h. Like all aeroplanes of its class, its approach to the
aerodrome is on a shallow gradient,
but this tendency is overcome by airbraking during the descent, effected
by turning the undercarriage struts on
their axes so that they present a broad
surface to the rush of air.
The De Havilland Company have
produced several remarkably successful

Moths, both monoplanes and biplanes.
The " Leopard " succeeded the " Puss."
The " Tiger " biplane is a trainer used
in Great Britain by the Air Force, and
in many countries ; and in 1935 a notable
step was taken by the production of
the " Hornet " Moth, a biplane.
Quantity production was aimed at, and
the sale of many hundreds at p875 each.
The " Hornet " is a luxury car, with
pilot and passenger seated side-by-side.
The seats are wide and comfortable.
Behind them is a locker for luggage.
Both occupants have unrestricted outlook in all essential directions. Normal
cruising speed, on the power of a Gipsy
Major 13o h.p. engine, is 111 m.p.h.
Piloting control is simplified for all
essential manoeuvres in the air to movement of the control column, which
actuates ailerons and elevators. Landings may even be made without touching the rudder-bar, .which is really
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needed only for directional control in
the take-off and for moving about on
the ground, and, unless the rudder is
used, forcing the " Hornet " into a
spin is almost impossible.
Mr. E. W. Percival, pilot-constructor
of the " Gull " monoplane, on June 17,
1935, flew from London to Oran,
Algeria, and back in a day. He had
lunch at Oran, and sold a machine
there. On the outward journey the
airman averaged 16o m.p.h., and on
the homeward flight 156 m.p.h.
The " Gull " is a low-wing cabin
monoplane, fitted with a 200. h.p. Gipsy
engine, and normally carries three ;
but for his African flight Mr. Percival
installed additional fuel tanks in the
passengers' places. The cost of the
journey in fuel and oil was about .to.
The pilot wore an ordinary lounge suit
and hat, and was unfatigued at the end
of the flight.
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bombing aeroplane carrying only one
huge bomb, rather than a number of
smaller ones, instead of putting all its
eggs in one basket, devotes the entire
basket to one egg, a thing which is, for
obvious reasons, even more inefficient.
Bombs weighing from 212 lb. to
Soo lb. are in general use in the world's
aerial armadas, and it seems doubtful
if bombs of a greater weight than 500 lb.
will ever be used on a large scale, unless
some form of protection is devised
which can only be broken down by very
heavy bombs. A typical air force day
bombing aeroplane, with one engine and
a crew of two, will carry one 500 lb.
bomb if required to do so ; but almost
invariably it will have this load split
into two or more bombs. The Hawker
" Hart " day bomber, with Rolls-Royce
"Kestrel" engine, carries approximately
500 lb. of bombs, although it is important to remember that the bomb load
of any aeroplane is variable in accordance with the distance which has to be
flown and the amount of equipment
which has to be carried.
An aeroplane whose total range need
not be more than 500 miles will be able
to carry a greater load than when its
range must be 1,000 miles, because part
of the weight of the petrol and oil will
he saved and can be devoted to bombs.
Thus, to reduce a typical heavy bomber
of the Royal Air Force to a maximum
range of 500 miles means that its bomb
load will reach 2,800 lb. When it is
remembered that a 250 lb. bomb carries
25 per cent more high explosive than
a 15-inch shell, the enormous striking
force such a machine can exercise will be
appreciated. Even when its range is
increased to 1,50o or, at the extreme, to
2,000 miles, it is still able to carry bombs
whose effect upon any kind of ground
target will be by no means negligible.
The most widely used modern type of
Charles E. Brown

HEAVIES' TO THE ATTACK
The Handley Page " Heyford," one of
the latest heavy R.A.F. bombers, carries
a large load of bombs at a fairly high
speed. Above, the two gunners of a
Heyford " are being trained in tactics
by shooting at a towed " sleeve " target,
Right, a silhouette, showing the unusual
high fuselage and wing arrangement of
the " Heyford "

weight carries twenty-five per cent
more explosive than the shell, because
less weight has to be devoted to the
casing.
Moreover, the only limit on the
size of the bomb is the weight that the
aeroplane can lift. There is no reason
why bombs weighing three or four tons
each should not be used. But in practice
it is found that very large bombs are
undesirable because of the difficulty of
handling them and of the fact that the
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heavy bomber in the Royal Air Force in
1935 was the Handley Page "Heyford,"
and in order to understand the present
trends in this kind of machine some
facts will be given about its general
construction and typical performance.
It is a biplane whose two Rolls-Royce
" Kestrel " engines and fuselage are
mounted directly underneath the top
plane, giving the aeroplane its characteristic silhouette.
In this machine, the undercarriage
is merged into the lower plane and the
bombs are stowed internally, being hung
on racks within the lower centre section
between the undercarriage wheels.
Spring-loaded trap doors provide the
fairing for these bomb racks, and give
a perfectly smooth underside to the
centre section.
This machine is called an " Express "
bomber because special provision is
made for rapid ground servicing. It
has the ability to fly for eight-hour
periods with intervals for ground servicing of only half an hour. Highspeed re-fuelling and re-arming arrangements are made by which both

PEACE-TIME BOMBING

This striking close-up shows several bombs immediately after being electrically released
from the bomb-racks normally concealed in the centre section of the lower wing of a big
" Heyford " bomber. The bomber-gunner in the front cockpit can be seen raising his arm
as a signal that he has released the deadly missiles. Below the cockpit may be seen the
opened shutter in front of his prone bomb-aiming position. In its latest form the
" Heyford " has an enclosed cockpit for the pilot

operations can be carried on at once and
with a minimum loss of time. In the
air the machine is designed to operate
at 13,000 ft., but it is capable of reaching
a very high ceiling if necessary. At
its working height of 13,000 ft. the
speed is over 145 m.p.h.
The crew consists of four: pilot, navigator, and front and rear gunners. The
bomb aimer's position is in the extreme
nose with a glass-fronted portion for
seeing the ground clearly when working
the bomb sight.
The defence arrangements are particularly interesting. The front gunner is
in the usual position in the extreme nose,
and he is provided with the usual
circular mounting. Being so far out
from the wings of the aeroplane, he
enjoys a wide field of fire. Aft of the
wings are two gun positions, one above
the fuselage and one below it, and the
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one below is the retractable turret, or
" dust bin," which enables fire to be
brought to bear underneath the tail.
The " Heyford " is a typical example
of the latest type of bomber in use in
the service before the expansion period,
begun in 1935. But this expansion has
brought with it modifications in nearly
all the aeroplanes, the heavy bomber
among them. In the first place, there
is the swing-over to the monoplane
form. This is almost complete in all
types of aeroplane including the heavy
bomber. The Fairey Hendon monoplane was the first heavy bomber of
this form to be introduced into the
R.A.F. ; but the expansion period will
see others. Two bomber transports, the
Armstrong Whitworth and the Handley
Page, may be mentioned.
Both of these are monoplanes, and it
is noteworthy that the monoplane wing,

Charles E. Brown

DOOM IN THE DUSK
The steady, deep drone so often heard by Londoners at night during the annual air
exercises heralds the approach of a sinister, green-painted heavy bomber, such as the
Vickers " Virginia." This unusual view shows the great size of the latter machine as
seen from the tail gunner's cockpit, shown in the photograph below

with its great thickness at the roots, is
made use of by these manufacturers for
stowing such things as fuel tanks and
for giving space for retractable undercarriages. These machines have a wing
span in the region of 90 ft. and a length
of some 8o ft. They can be arranged
to carry troops or bombs. In addition,
they can be used for the transport of
supplies, spare engines and any other
of the necessaries of an air force or an
army in the field.
The methods of operating these
machines vary according to the conditions ; but certain modern trends may
be noted. At first the technique of
night bombing was to send out the
large twin-engined aeroplanes singly, so
that the target was continuously bombed
throughout the night by single aeroplanes. This method is still favoured
for certain kinds of work. But formation night-flying has been developed to
a large extent, and the heavy bomber,
with this development, has become still
more formidable.
A formation of three heavy bombers,
carrying an aggregate of anything between 8,500 and 12,000 lb. of bombs,
will be able to strike at a target with

securing the full striking effect from
an air force.
Heavy bombers are almost invariably
painted a dull green colour, in order
that they shall be difficult to pick up
at night, either from the ground or from
other aeroplanes. They also practise
cloud flying to a large extent in order

a force never previously equalled by a
broadside of the heaviest guns. They
will be able to put into practice the
doctrine of " central shock" which is
FOR REARGUARD ACTION
favoured by many
Here is the rear gunner in his remote cockpit actually behind the
" Virginia's " tail. He has telephonic communication with the pilots,
strategists as the
and is equipped with twin Lewis guns to ward off enemy attacks. Some
supreme method of
of the more modern types have enclosed accommodation for the crew

TAKING ARMAMENTS ABOARD
The top picture shows a mechanic fitting the last of an R.A.F. bomber's complement of
bombs, consisting of xr2 and zo lb. sizes, to the racks beneath the lower wings. The bombrelease gear is of necessity highly developed in accuracy and mechanical efficiency. Below,
left, the crew are loading their Lewis guns into a Handley Page " Hinaidi " bomber, about
to take-off on air manoeuvres
Fox, Keystone, L.N.A.

L.N.A.

DEATH EGGS
One can only guess at the destructive
power which lies latent in these two
23o lb. aerial bombs—yet there are bombs
and torpedoes of far greater weight in
regular use by the world's aerial armadas
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Courtesy of Flight '

THE MODERN TREND
The A rmstrong Whitworth " 23," also illustrated in pages 212-213, has a dual role—being a
bomber transport type. The huge monoplane makes an impressive subject for the photographer as she swings over into a turn with extraordinary manoeuvrability, showing the
great span of her all-metal wings to good effect

still further to increase their chances of
reaching a target unseen, and many of
the heavy bomber squadrons of the
R.A.F. use the automatic pilot, by
which the machine can be left to fly
itself after having previously been set
accurately upon its course.
It is not only the heavy bomber that
has been developed so rapidly and has
become so formidable a weapon, but
also the day bomber, both medium and
light. The medium bomber is a type
not greatly used in the R.A.F., and only
one squadron of these machines has been
in existence. The actual machines used
are the Boulton and Paul " Overstrands " and " Superstrands," which
are developments of the " Sidestrand "
and have two engines and a mechanically
operated front gun turret.
Medium bombers, even though they
are usually classed with the day
machines, can work at night, for they
are fitted with two engines. They are
also particularly useful for twilight
raids, when part of the raid must be
carried out in light and part in darkness, and it was for this kind of work

that they were employed in the
Royal Air Force exercises of 1935•
The light bombers are represented by
the well-known Hawker " Hart " and
its replacement machine, the Hawker
" Hind." They resemble fighters in
external appearance, being small biplanes of clean lines and high performance. The bomb load of one of these
machines will be much less than that for
a heavy bomber and may not exceed
500 lb. The range will also be much
less than that of the heavy bomber,
probably being only one half, or less
than one half, that of the larger aircraft.
But the light bomber has come into
prominence of late, owing to the development of the technique of dive bombing,
which is described in a later chapter.
Dive bombing is perhaps the outstanding tactical innovation of the past
ten years. It has been developed from
a crude form of attack to a most efficient
and certain form. It consists in approaching the target to be bombed, not
flying level at a pre-determined height
so that ordinary bomb sights can be
used, but in a steep dive. The aero226

plane itself is aimed at the target and
dived down until it is fairly close to the
ground, perhaps 3,000 ft. The bomb
is then released and the aeroplane
" zooms " upwards again. An entire
Flight or Squadron can perform dive
bombing and, in fact, it is most
effective when done by a squadron
approaching the target in line astern
and dropping the bombs one after the
other in rapid succession.
Advantages claimed for dive bombing
are many. In the first place the aeroplanes approach the target at high
speeds and are difficult to bring down,
either by anti-aircraft guns or by any
other means.
In the second place
the accuracy is increased, for the target
is approached closely before the bombs
are dropped, and there is little or no
chance of the wrong target being
attacked.
In the third place the method has
certain psychological advantages. When
level bombing, by flying over the target
in the manner originally adopted, the
machines are invariably subjected to
heavy anti-aircraft gun fire.
They
cannot alter course to any great extent,
because they are seeking to obtain
accurate sighting.
So the crews must be prepared to
submit to anti-aircraft gun fire without
attempting to evade it. Such conditions are not conducive to accurate
bombing and may often have been the
cause of the bombing of the wrong
targets during the war of 1914-18.
But in dive bombing the aeroplanes
are moving at high speed, and their
pilots and gunners feel that they are
not likely to be hit by gun fire. Moreover, directly the bombs have been
launched, the aeroplanes use their
accumulated speed for an immediate
regaining of height and withdrawal from
the scene.
The psychological advantages obtained by dive bombing are therefore
enormous and have largely contributed
to the success it has had with the aerial
armadas which have developed it.
" Pattern bombing," which resembles
the gunner's " bracket " in its effects,
is still employed and is still being de.
veloped. And the ordinary method of
bombing by direct aim by single machines
is also still employed and still being
developed. But dive bombing is, perhaps, the most striking and most complete innovation.
It is likely to be
useful both for ground targets and for
targets at sea, such as warships.
Finally, a word must be said about
the bombing that is done by aeroplanes
which are not specifically designed for
it. The general-purpose machine, which
will be dealt with in detail in a later
chapter, is primarily a bomber. It can

ELUSIVE CARRIERS OF DEATH
Flying high above the clouds, hidden from ground forces, the modern bomber could penetrate into far-distant enemy territory, release
its load of bombs, and return to its base with slight risk of being intercepted. Two varieties of bombing aeroplanes used in R.A.F.
squadrons are shown here in a cloud, setting. Above, Fairey " Gordon " day bombers, powered with Armstrong Siddeley 525 h.p.
" Panther " radial engines. Below, a Boulton and Paul " Overstrand " high-speed day bomber. With two Bristol " Pegasus " engines
of boo h.p. this machine attains 175 m.p.h. with full load. Of up-to-date design, it has an enclosed and rotatable gun turret in its nose
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The first giant monoplane standardized
by the R.A.F. was the Fairey " Hendon,"
a large twin-engined heavy bomber introduced in 1935 into several squadrons. These
two photographs show the lay-out of the
five cockpits, the wide field of fire afforded
by the monoplane construction, and the
careful streamlining which contributes to
the high performance of the type

perform its numerous other duties, but
bombing may always be regarded as its
chief duty in time of war. The singleseater fighter, which, as has been pointed
out, is a defensive weapon, has been
used for bombing, and many of these
machines are fitted with bomb racks.
This is but another example of the way
in which the striking power of the bomb
is manifested.
The air staff authorities began by
asking for single-seater fighters, designed solely for fighting and fitted with
machine-guns, but not with bomb racks.
Then they began to realize that, if the
need arises, the greater the weight of
bombs an air force can drop, the greater
is its effectiveness likely to be, and they

This most important work provides
practical instruction in a series of
courses in subjects essential to all
who wish to keep abreast of modern
knowledge. There are fifty such courses
—all arranged and graded in iessons

for Home study. The courses are
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with the minimum of effort.
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But first of all, send a postcard

FOR THE FREE INSPIRATIONAL BOOKLET
ordered that bomb racks should be
fitted to a proportion of the singleseater machines.
Bombing would not in the ordinary
way be an important duty for singleseaters. But it would be a duty they
might be called upon to perform (as was
the case in the Great War of 1914-I8),
at times of stress, such as when an
advance was contemplated, or when the
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infantry particularly required assistance.
To sum up, it may be said that the
bomber is the master weapon of the air.
It is the weapon with which an air force
attacks, as opposed to the fighter with
which it defends. And as the fighter is
the most spectacular of all weapons of
war, so the heavy bomber must be regarded, under existing conditions, as the
most formidable among them.
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HAMMERTON
Editor

Editorial Eddies,
NE of the many letters which I received during the
weeks when the concluding Parts of World War were
reaching our subscribers was from a captain in one of
the best known of the English regiments of the line. He asked
me whether something could not be done to preserve the
Editorial Notes which appear on the second page of the cover
of each Part. Having had the Parts bound, he found to his
disappointment that, when they came back from the binder,
these pages had not been included. A moment's reflection will
show that it could not well be otherwise. The Notes are in no
sense part of the story ; they are intended merely as casual
gossip between the Editor and his readers, and, moreover, to
bind them up in the work itself would completely ruin its
appearance.

0

HIS letter is but a sample of many which I have received
in the past, both from subscribers to World War and
from subscribers to earlier publications. I have invariably replied that, for the reasons just stated, it has not been
found possible to carry out the idea put forward by many of
them. Neither has it been found possible, as some have suggested, to provide a separate binding case for these Notes,
In the interests of those subscribers who have found pleasure
in these Mites, I regret that this is so. The only thing I can
suggest is that those who wish to do so should preserve the
Notes by pasting them up in an ordinary scrapbook.
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HEN a century or two hence the deeds of the earliest
aviators have receded into the dim regions of history,
our descendants, if they are then anything like ourselves, will read eagerly about the first navigators of the air very
much as we read today about the early navigators of the ocean—
Columbus, the Cabots, Vasco da Gama, Diaz, Magel6n, and
the rest. Among the airmen a foremost place will certainly be
occupied by Sir Alan J. Cobham, whose flights are the subject
of a chapter in this Part of WAR IN THE AIR. There is no need
for me to repeat, or even to summarize, the story that Captain
Pritchard tells so vividly, but I must say how much I enjoyed
reading it when some weeks ago it came first into my hands, and
I agree fully with Captain Pritchard when he says that Cobham
4, has done as much as, if not more than, any single aeroplane
pilot to make the world air-minded and to link the distant
parts of the Empire by air." He has done this, moreover, in
the face of difficulties that may not inaptly be compared with
those of the ocean mariners of the 15th century, for he did his
pioneer work when there were " no reliable maps to guide him,
no weather reports in many cases, no aerodromes and no ground
organization such as exist today." I recall today his infectious
enthusiasm when to a friend and myself over luncheon in a
London restaurant a good many years ago he disclosed his
plans for a flight to Australia. What an audacious programme
it seemed then : today almost commonplace !

Vci

ow for a few remarks on the next Part of WAR IN
THE AIR. In variety of interest Part 9 will, I think,
be equal to any of those that have preceded it.
Its chapters deal with the past, the present and the future.
Of the three that describe events of the past, two deal with
the work of aircraft, friend and foe, during the period of
the Great War. One of them is in the series " War in the
Air," by Captain J. B. Sterndale Bennett, that many of
my readers look forward to each week as providing them
with a clear and readable account of the work of the
British airmen between 1914 and 1918. Called " Britain
Finds Her Wings," this particular chapter tells how, in the
earlier part of 1916, just before the battle of the Somme, the
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Pioneers of Flying.

John Carpenter House, London, E.C.4.
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AERIAL ENGINES IN THE 19TH CENTURY
men of the Royal Flying Corps, as it then was, met and overcame
the menace of the Fokker, which menace is described in a
chapter in the Part now in the hands of my readers.
OR this success, of vital importance to the attacking British
and French armies, not only during the battle but even
more so before it, the Allied armies were particularly
indebted to three machines. Two of these were British, being
designed and built by Mr. Geoffrey de Havilland and called
F.E.2b (Farman Experimental), and D.H.2, or De Havilland
Scout 2. Both were of the " pusher" type, i.e. the propeller
was to the rear ; both had high speeds and were easy to
manoeuvre in aerial fighting; the D.H.2 in particular possessed
excellent flying capacity, and of this machine Sir Henry
Rawlinson said, " The De Havilland machine has unquestionably proved itself superior to the Fokker in speed, manoeuvre,
climbing and general fighting efficiency." The third machine
was a French one, the Nieuport Scout, which carried a Lewis
gun and was supplied to both British and French airmen. One
of the first British airmen to use a machine of this type was
Albert Ball, then at the threshold of his great career.

By Major C. C. Turner
'Daily Telegraph' Air Correspondent, Author of 'The Old Flying Days'

F

HE second of these three chapters carries on the story of the
German aeroplane raids on Britain, a continuation of the
narrative by Mr. Hamilton Fyfe that will remind many
of my readers of the exciting times through which they lived.
The third of the historic chapters describes what is probably
the most important event in the history of flying—the flight
made by Orville Wright on December 17, 1903. On that
memorable day the major problems that made the flight of the
aeroplane, the heavier-than-air machine, possible, were solved ;
later airmen had only to develop them. Fittingly, this flight is
the subject of a full-page illustration in our photogravure inset,
thus adding another to those fine photographs that have
arrested the attention of all who have opened the various
Parts of WAR IN THE AIR.

T

What would the modern airman think of an airship fitted with a steam engine generating three
horse-power, fired with coke, and travelling at six miles an hour ? Yet this achievement was
the first important milestone in airship development, and, like the story of the rest of the evolution, of the engines that drive the superb machines of today, makes fascinating reading
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Queen, Victoria began to
reign, in 1837, an engine meant a
steam engine, for any other
kind of mechanical power was scarcely
conceived. Sir George Cayley, describing
in the " Mechanic's Magazine," in 1843,
his proposed helicopter, included a power
plant " set low in the machine transmitting power to two airscrews." He
did not indicate details of the engine
and transmission, but he certainly had
steam power in mind. In that year
William Samuel Henson made a model
of " the aerial steam carriage " patented
in the previous year. The power was to
be provided by a vertical steam engine,
the drive transmitted by belts to two
propellers.
The model steam engine for " the
aerial steam carriage " was designed and
'HEN

made by John Stringfellow, and is now
to be seen at the Science Museum, South
Kensington, together with the model
aeroplane and other exhibits illustrating
the work of these two pioneers.
To Stringfellow belongs the credit
of making the first power-driven model
aeroplane which was flown, and it is
similar to the " aerial steam carriage "
shown in the illustration. This was one
of the great steps in the progress towards
mechanical flight. The engine was placed
BEFORE HIS TIME
Sir George Cayley, the " Father of British
Aeronautics,"' whose portrait, from an old
print, is seen (right) made, in the first half
of the r9th century, many experiments
with kites and gliders in Yorkshire.
Below, a reconstruction of one of his
gliders, with his coachman an unwilling
passenger (from the film " Conquest of
the Air ")
Landon FilmProductions

HE three chapters that deal with the present and the future
can only be mentioned. To the present belongs the chapter
" Cotton Wool Tests for Planes " in the series " The
How and Why of Flight." This describes the remarkable work
that is being done in laboratories and during flight to improve the
technique of aviation. " Air Parade : Wonders of Flying Drill,"
which is continued from Part 8, may also be described as
belonging to the present, while in the fifth of the series " 'Things
of Tomorrow," Mr. Boyd Cable discusses further the aerial
warfare of the future, this time describing the terrifying effects
of gas attacks by aerial bombs using the newestlorrors chemists
have devised, more or less in secret—secrets that are open
enough to document Mr. Cable's forecasts.

T

the engine was expected to develop
from 25 to 3o h.p.
and to weigh 600 lb.
The model was
actually flown indoors in June, 1848.
It was launched
down a wire some
3o ft. in length,
and having attained flying speed
was automatically
released, when it
gradually climbed
until stopped by
the can vas arranged
for the purpose. It
is said to have
climbed on a gradient of one in seven.
This performance
was repeated
before witnesses at

OME days ago I read in a daily newspaper that the Johnson

S

Memorial Trophy for the best feat of air navigation
during a period of twelve months has been awarded by
the Guild of Air Pilots to Capt. E. W. Percival, the aircraft
designer, for his flight to Africa and back in a day. There
is a brief description of this flight in Part 7 of WAR IN THE AIR
(page 220) which supplements the information in the press and
gives, too, a short description of the machine, the " Gull,"
a low-wing cabin monoplane, in which this flight was made.
Captain Percival left Gravesend at 1.30 a.m. on June 17. 1935,
and arrived at Oran at 8.40 seven hours later. He was back at
Croydon at 6.30 p.m., having flown 2,300 miles in 17 hours.
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in the car of the Henson-Stringfellow
model at the rear end in a vertical
position, although previously it had
been tried horizontally. It had a single
cylinder, 1.5 inches in diameter, with a
three-inch stroke, direct drive, and
designed to attain a speed of approximately 30o revolutions per minute. The
boiler is absent from the exhibit. In the
projected full-size machine an air-cooled
tubular boiler was to be provided, and

Cremorne Gardens, London, where a
flight of about 40 yards was made.
Stringfellow rested on his laurels until,
in 1866, the formation of the Aeronautical Society gave new life to the great
enterprise of flying. He then made a
model triplane, fitted with a small steam
engine, which was awarded the prize of
ripo at the Society's Exhibition at the
Crystal Palace in 1868. This engine
developed 1/3 h.p. Its piston was •75
inch in diameter, with a 2-inch stroke.
The drive was transmitted from a bevel
gear. The boiler was made of thin
copper with silver-soldered joints. The
water was boiled over a lamp burning
This
naphtha or methylated spirit.
engine was subsequently used to drive
a small lace machine, but was afterwards
restored to its place on the model.

FIRST FLYING MODEL PLANE
A reconstruction of Stringfellow's model, the first to fly under its own power, which he
completed early in 1848, is here shown. The wings of this model were about to ft. from
tip to tip and a ft. wide at the widest part, tapering to a point and slightly curved on the
under surface. The propellers were 16 ins. in diameter, and the weight of the model, with
engine water and fuel, was under 9 lb. The machine was suspended from a wire by
grooved wheels as seen in the photograph. In flight the wheels rose from the wire

19th century experimenters scarcely
It is now a commonplace to say that
imagined the remarkable developments
experiments in mechanical flight by
machines carrying men
Weight Weight
Year H.P.
awaited the advent of
Name of Engine
lb.
per h.p.
the internal combustion
12.7
12
152
• • 1903
Original Wright Bros. ..
180
16
11.4
engine, but there are
Improved Wright Bros... .. - • 1904
180
19
1905
9.5
Improved Wright Bros .. . • • •
some who believe that if
182
35
5.5
Redesigned Wright Bros. .. • • 1908
that type of engine had
. •. 1910
54
309
5.7
Average on market
720
1913
.. • •
147
4.9
Wolseley engine
never been invented,
112
1914
..
437
3.9
.•
Average on market
the steam engine, its Rolls-Royce " Condor " (military) 1920 650 1310
2-6
1931 2350
1640
0.69
Rolls-Royce racing engine ..
weight reduced and
its efficiency enormously . increased, would have been in new petrol engines which were to
adapted to the flying machine. In the come, although before the end of the
century many types were in production.
One cannot help realizing the possibility
VERY INTELLIGENT ANTICIPATION
that, just as these men were unaware
When the patent of Henson's proposed Aerial Steam Carriage was published in 1843 and
of remarkable mechanical inventions to
he made application to Parliament for the incorporation of the " Aerial Steam Transit
Company," great public interest was aroused and many fanciful drawings of the machine
come within a few years, so further
an
imaginary
in flight were published. That reproduced here is from a rare aquatint of
remarkable discoveries may be awaiting
flight over London by Henson on his " Aerial." Henson at first worked with Stringfellow
present workers in the
immediate future.
Contemporary with
Henson and Stringfellow, Thomas Moy,
after a period of enthusiasm for the airship, but always intent
upon the important
detail of power, turned
his attention to aeroplanes, and, with R. E.
Shill, he was at work,
in 1868, on the invention of a steam engine
which he hoped to make
on the basis of about
7 lb. weight per horse
power. His model,
called the " Aerial
Steamer," a biplane
with the wings
arranged in tandem,
fitted with an engine of
3 h.p. which weighed
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TRiPLANE OF THE 'SIXTIES
A remarkable step toward the eventual form of the aeroplane was made by Stringfellow
with his model triplane, seen above, exhibited at the Crystal Palace in 1868. Its
superposed rectangular planes might well belong to a much later date. Stringfellow
(right) was the first to use that form. Though the supporting surface was about 28 sq. ft.
the weight, with engine, was under 12 lb. At the Crystal Palace the machine rose when
running along the wire, but no true test in free flight was made

8o lb. (including radiator and water), and it attained a speed of nearly 6 m.p.h.,
mounted on a wheeled undercarriage, obviously only sufficient to give a small
was shown at the Crystal Palace in 2875,
measure of dirigibility in a perfect calm.
and it is said to have risen a few inches This was, nevertheless, the first important
off the ground.
milestone in airship development.
Incidentally, a brief reference to the
The next step was Paul Haenlein's
progressive lightening
of aero engines in the
present century may be
illuminating, for it
shows how hopeless
the task of experimenters had previously
been. The weights
given in the table on
the opposite page are
approximate.
In the conquest of
the air there have been
two parallel lines of
advance the heavierthan-air, i.e. aeroplanes,
helicopters and flying
machines
generally ;
and lighter - than - air,
i.e. airships.
Ever since the early
days of ballooning,
efforts have been made
to solve the problem
of propulsion and
dirigibility ; and the
former is essential to
the latter. The first to
succeed was Henri
Giffard, who, in 1852,
built at Paris a spindleshaped balloon of about
70,000 cubic feet
MUCH POWER FOR LITTLE WEIGHT
capacity and about
One of the great difficulties of the mid-19th century
144 ft. in length (see
experimenters in flying was the fact that the only power
illustration
in
page
available was steam. Stringfellow devoted great ingenuity
72). It was fitted with
to the design of the small engine (here seen) of his triplane
above.
The conical vessels constituted the boiler, with a h.p.
a 3 h.p. steam engine
horizontal engine, its cylinder being of if in. diameter. The
fired with coke, and
two propellers were driven by pulleys at about boo r.p.m.
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airship, built at Vienna, in 1872. This
was a little bigger than Giffard's, and
it was fitted with a four cylinder:Lenoir
gas engine—the first application to aerial
use of the internal combustion engine.
This airship proved even slower than
the Giffard, but it answered its helm.
Even at this early period there was
talk of electric motors, but without any
really practical result, and to this day
the electric motor for aircraft has failed
to make good. The next successful
airship, however, using the word success
in a strictly limited sense, was made by
Renard and Krebs, who used an electric
motor with chromium chloride batteries,
and attained a speed of about 14 m.p.h.
In 1890 Clement Ader, an electrical
engineer living in Paris, keenly interested in flying, built a machine
which he named L'Eole. With this
curious bat-like craft he claimed to
have left the ground for a short distance
on October 9. A few years later he
was fortunate enough to secure the
financial support of the French Government, and in 1897 he demonstrated a
new machine—" Avion No. 3 "—before
the military authorities at Satory. The
tests were made on October 12 and r4,

CLAIMANT TO FIRST FLIGHT
14loy's " Aerial Steamer," which, it was claimed, rose a few inches from the ground at the
Crystal Palace, where it was tried on a circular track in 1875, is here shown. Moy, like
Stringfellow, had devoted much time to constructing a light steam engine and claimed
that he had reduced the weight to 7 lb. per h.p., but, even so, sufficient power was not
developed to put the machine to a conclusive test

A track of railway
lines was laid down at
Baldwyn's Park, Bexley,
Kent, the aeroplane
was mounted upon
iron wheels and a check
rail was constructed in
order to prevent it rising
more than a few inches,
as Maxim realized that
there was nobody with the
knowledge to control it,
if it did fly. During the
trials, after having
careered along the track
for about 300 yards, the
craft actually rose in the
air and broke through the
check rail.
Sir Hiram Maxim was
unable to go on with this
work, for he had already
expended nearly 4.0,ocio,
and, as no official encouragement was forthcoming,
he turned his attention to
more lucrative inventions. Thereafter
there were numerous experiments, and
towards the end of the century these
were helped by the discovery and gradual
perfecting of the internal combustion
engine.
Conspicuous among the experiments
between 1897 and 1906 was the work
of Alberto Santos-Dumont, a Brazilian
enthusiast, who was in a position
to be free from financial anxieties,
and whose work was none the less

machine, which was not completed until
and wheelmarks indicated that at
least part of the machine left the 1894, was as large as many of the
present-day air liners, the wing span
ground for about 150 ft. This was
being 104 ft., giving a total plane area
acclaimed by the inventor as the first
successful aeroplane flight, but, following of 3,875 sq. ft. The engine fitted was
the report of the officials, the Govern- capable of 36o h.p. and the total weight
ment withdrew its support, and it was of the machine was three and a half tons.
rightly decided that the
machine did not take to
the air by its own power,
but, being very light,
was lifted by the breeze.
Ader's machine,
which was fitted with a
steam engine driving
two tractor propellers,
was exhibited at the
first Paris Aero Salon
in December, 1908, and
his experimental work
freely acknowledged
and honoured.
In 1891 Sir Hiram
Maxim, the American
inventor of the machinegun of that name, began
the building of his huge
biplane. For some
years he had been
studying the art of
flight, and he carried
out numerous tests
regarding the lift and
resistance of cambered
FOREBEAR OF THE ZEPPELIN
To Germany belongs the credit of having produced the first gas-engined dirigible. Paul Haenlein completed
planes, light steam
his dirigible, seen above, at Briinn in 1872. The four-cylinder Lenoir engine, driving a four-bladed propeller,
engines, and various
developed five horse-power, drawing its fuel from the balloon, air being pumped in to replace it. It achieved
types of propellers. His
about ten miles an hour, the men on the holding-down ropes running to keep up with it
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WORLD'S FIRST MILITARY AIRSHIP
On August g, 1884, an airship, La France, designed by Charles Renard (seen left), and
Arthur Krebs, made the first round flight in the history of aeronautics. It started from
the military aerodrome at Meudon and returned to the same spot after a flight of about
five miles in 23 minutes. La France was • driven by an electric motor of 8 h.p.
designed by Krebs. An earlier ship, designed by Wolfert in 188o, employed Daimler's
early benzine engine

valuable for the spirit of sport and
adventure which largely inspired it.
First and last he built sixteen small
airships in the period 1898-1907, and
afterwards he turned his peculiar genius
to flying machines, and produced the
" flying flea " of the period, and made
its design free to the world.
His first airship was fitted with a
3 h.p. De Dion Bouton motor. Later
ships had Buchets, Clements or
Peugeots, all engines designed for motorcars. His seventh airship had a 6o h.p.
Buchet weighing about 285 lb. A
fairly common spectacle in Paris in
those days was Santos-Dumont piloting
one of his little airships at no great
height over the Champs Elysees or

FLIGHT THAT FAILED
Clement Ader (seen above), who died in
1925, claimed to have made the first flight
in his machine L'Eole (seen left) in
189o. The evidence that it left the ground
under its own power is, however, inconclusive. Seven years later Ader again attempted a flight with another machine.
but though he claimed to have flown, it
is probable that the aeroplane was really
lifted by the wind
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MAN OF MANY INVENTIONS

11 ust'u,o
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Sir Hiram Maxim was one of the most practical investigators of dynamic flight, and in 1894 an aeroplane of his design was tried out on a circular
rail track. The machine was driven by two compound steam engines developing 36o h.p. When tested, the craft rose clear of the rails and flew for
300 ft. with only the upper guard rails to keep it from rising into the air. After travelling 900 ft. it left the track and was damaged, but investigations proved that it had been wholly airborne. Above, a model of Maxim's aeroplane. Below, Maxim beside his aeroplane of 1910. This had a
petrol engine which drove three propellers. The wings, which had a span of 44 ft., were covered with waterproof silk laced to the framework

Henri Manuel

SANTOS-DUMONT
Alberto Santos-Dumont, a Brazilian, constructed altogether 16 dirigibles between
1898 and 1907, and was the first inventor
to make a round flight with an airship
using an internal combustion engine
consuming liquid fuel

round the Eiffel Tower, and some of his
adventures are related in another
chapter. He sold his eighth airship to
an American, and placed his twelfth at
the disposal of the French military
authorities.
In the light of modern knowledge his
work does not appear to have been
important, technically, and perhaps the
greatest service he did was in helping
to keep alive the small balloon and
airship building industry, and in directing engine manufacturers to the different
needs likely to arise from the development of aeronautics. His airships were
all non-rigids, but he tried many
different methods of engine installation,
in some cases employing a propeller in
front, in others placing it behind as a
" pusher."
During the same period another
interesting practical experiment was
carried out by Professor S. P. Langley
in the United States, 1896-1904. After
several years spent in testing different
shaped planes and aerofoils on a whirling
arm, he turned his attention to the

EIFFEL TOWER ROUNDED
On October 19, 1901, Santos-Dumont won
the prize of roo,000 francs offered by M.
Deutsch de la Meurthe fora flight from
St. Cloud round the Eiffel Tower and back,
and is here shown circling the Eiffel
Tower. In spite of an unfavourable wind
the journey of about seven miles was
made in just over 29 minutes. Over a year
before, Count Zeppelin, working silently,
had flown his first airship nearly four
miles over Lake Constance in 17 minutes

COUNT ZEPPELIN'S FIRST VOYAGE
On October 17, 190o, Count Ferdinand von Zeppelin, retired general and master of
airship construction, taking full advantage of the light petrol engine, flew the first
Zeppelin over Lake Constance for an hour and a quarter. She attained a maximum
speed of 20 miles an hour, was manoeuvred with the greatest ease and at the end of the
flight landed on the water without mishap. Here, in a rare photograph, Count Zeppelin
is seen at the controls of his first airship—the forerunner of many which, by their exploits
in war and peace, were to make his name for ever memorable. At the time of this flight
Count Zeppelin was 62 years of age
construction of a model fitted with a
h.p. steam engine. With this he
succeeded in obtaining flights up to
three-quarters of a mile, and then, with
the financial assistance of the American
Government, commenced the construction of a " man-carrying " machine
designed on the same lines. Langley's
aerodrome—as he called it—consisted of
two main planes of equal span, fitted in
tandem, with a large fin or rudder
situated below the rear plane. This
full-size machine was not finished until
1903, when trials were carried out on the
Potomac river. The first of these took
place on October 7, and the second on
December 8, but on both occasions the
launching gear fouled the machine.
This closed Langley's experiments,
but it is of particular interest to note
that the machine was taken over by
the Smithsonian Institute and exhibited
by them until early in 1914, when the
late Glenn Curtiss, another American
aviation pioneer, was able to persuade
the authorities to loan him the machine
in order to prove Langley's theories
correct. Curtiss fitted a modern 5o h.p.

petrol engine, together with large floats,
and on May 28, 1914, flew Langley's
1903 aeroplane off lake Keuka.
The 19th century was not to end before
the name of Zeppelin became known
throughout the world as that of a
German airship designer. In 1898-1900
his first airship was built in a floating
dock on Lake Constance It was the
biggest and most ambitious effort so far,
and had two cars, each carrying a 6-h.p
Daimler engine. Each engine, with
radiator and water, weighed about
1,000 lb., and each drove two fourbladed propellers. The transmission
was by steel tubes with universal cross
joints and tension arrangements, in
order that the airscrews might work,
even if the body of the airship became
deformed.• The engines had reversing
gear and used about 14=lb. of fuel per hour.
A speed of 20 m.p.h. was attained.
Looking back on the latter part of the
19th century, one is impressed by the
poverty of the means available to experimenters and by their daring and
courage in persevering' in spite of the
difficulties and almost invariable discouragement. Owing to the comparative unimportance of engine weight in
airships, work in this division, with the,
aid of motors designed for land or sea
vehicles, was able to proceed with fair
regularity, whereas the enterprise of the
aeroplane men was hampered by lack
of a really light engine, although the
Wright Brothers, and others working
in the first decade of the new century,
achieved wonders with engines which
would now be regarded as unsuitable.

FIRST ZEPPELIN
The airship in which Count Zeppelin made his first flight was begun in 1898 and was
launched on July 2, 1900. She is here seen in her floating dock on Lake Constance.
Though generally successful, L.Z.i developed certain structural defects and some of the
girders buckled. Zeppelin realized that a larger and stronger ship with greater motive
power was needed for complete success
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THE FOKKER SHOWS ITS MIGHT
By Capt. J. B. Sterndale Bennett, M.C.
In November, 1915, the whole character of aerial warfare was changed by a comparatively
simple invention. This was a synchronized machine-gun which the pilot could fire at his
enemy straight through the arc of his propeller blades. It was the work of Anthony Fokker,
the great Dutch aviator and inventor, and its inception and the devastating nature of its effects
are here described

(the Flying Dutchman) was born in Batavia in the
A year 189o, and early developed a
truly remarkable genius for invention.
For if genius is the infinite capacity for
taking pains, Fokker had that ; if genius
means a certainty about things that
are purely experimental, Fokker had
that ; if genius means a cool complacency that enables a man to use
other people's money recklessly with the
complete certainty that he will be able
to pay them back, then Fokker had
that, too. This brilliant young Netherlander, who had conducted his first
experiments in the playroom of his
father's house in Haarlem, was already,
when the War broke out, an experienced
aviator and aeroplane designer who had
offered his inventions to, and been
ignored by his own country, by France
and by Great Britain. Why he was
accepted and adopted by Germany can
best be explained by the fact that that
N THONYI.OKKER

country can never for long resist the
brilliant and emphatic boaster.
But Fokker was more than a boaster
—he was a fanatic, and that probably
is why he was able to persuade his
kindly but cautious father to persuade
his cautious friends to invest large sums
of money in the beginnings of the firm
of Fokker.
They were, nevertheless, amply repaid,
for when war broke out the young
Anthony Fokker found himself more
than bought out by the German
Government and with orders which
meant that every one of his shareholders
could be bought out, too. His autobiography, which is for the most part
a brightly varnished record of his

achievements, is characterized by bitterness only in relation to his treatment
by, his own country and by his German
paymasters, who, if his story is to be
believed, secretly caballed against him
and kept from him the fact that Great
Britain had offered him 2,000,000 for
his services.
If it were not, as Sir Walter
Raleigh said, that this early history
of war in the air is an "epic of
youth," it would be difficult to believe
that the man who changed the whole
character of it for a time, who gave
the domination of the air to the
Germans for six months, was at the
time barely twenty-four years of age.
And, curiously enough, his invention

ON NEUTRAL GROUND
Crashes due to structural failure of machines and causes other than the actual aerial
combat were as common in the German flying service as in the British and French air
forces during the Great War. The German biplane seen below, a two-seater L.V.G., crashed
when the pilot made a forced landing in a field. The accident occurred at Nimeguen,
on the Dutch side of the frontier, and the wrecked aeroplane was, therefore, interned
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SCOURGE OF THE WESTERN FRONT
When Fokker evolved his interrupter mechanism, which permitted the firing of a synchronized machine-gun through the airscrew, the German pilots were furnished with a
device of deadly effectiveness. Using E.IV monoplanes, which were fitted with this
form of armament, Immelmann, Boelcke, and other famous German airmen showed
their superiority in aerial warfare in 1915, wreaking havoc amongst British patrols.
An E.IV is seen above with the main features indicated

was merely incidental to the really
notable work which he had done in the
construction of aeroplanes. The Fokker
machine of that time had a capacity of
making almost vertical dives, but it was
not that alone that made it the most
dangerous machine in the air. Let me

tell in Fokker's own words how it became
so. We are in the year 1915.
Suddenly a deadly French single-seater
appeared in the air. German pilots,
watching this plane fly towards them with
its propeller spinning like a solid disk in
front, confidently flew on, feeling safe from
attack. To their astonishment the nose
of the ship began spurting a stream of lead.
BELT OF DEATH
Several of the German
Below is seen the arrangement of the machine-gun on the Fokker E.IV planes were downed. No
monoplane. A mechanism connecting gun and engine fired the bullets one knew the secret,
between the propeller blades. The cartridge belt can be seen on the
right of the cowling. Right, the Morane used by Garros which had although spies were
steel plates on the propeller to deflect the bullets from his fixed gun ; instructed to discover
a crude, though not ineffective, alternative to the Fokker gun gear the identity of the flier.

As luck would have it, engine failure
brought the aeroplane down behind the
lines, and the Germans found that they
had captured the famous Roland Garros,
one of the French pre-war stunting
pilots, and that it was he who was using
an invention which enabled him to fire
through his propeller blades. To the
near side of each he had fixed a triangular
steel wedge to deflect striking bullets.
It was a dangerous device for the pilot,
but, as Fokker admits, it had worked,
and Garros had shot down a number of
unsuspecting German pilots before he
was captured. The machine he used
vas a Morane " Bullet," of which the
R.F.C. had one or two.
The vital importance of obtaining this
forward field of fire for their fighting
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aeroplanes became obvious to the
Germans, and Fokker was at once sent
for to see what could be done by way
of imitating the device.
Although he says that he had never
handled a machine-gun before in his life,
he set off with characteristic confidence
to his factory at Schwerin and within
forty-eight hours had devised the
interrupter gear which made his
machines so dangerous for their
opponents in . the air. The synchronized
machine-gun was the result of a flash
of invention perfected in an incredibly
short time. " The obvious thing to
do," said Fokker, " was to make the
propeller fire the gun," and, without
entering into technical details, this was
the method by which it was made
possible for the pilot to aim through
the propeller without the smallest
danger of the rapid stream of bullets
hitting the blades.
The German staff was highly incredulous of the efficacy of Fokker's invention,
and, neutral though he was, insisted on
him taking the air against the enemy
and testing it in an actual fight. Reluctantly Fokker donned German uniform
and sought combat. He found his
opportunity one day later, when a
Farman two-seater biplane crossed his
path. He writes :
Even though they had seen me they
would have no reason to fear bullets
through my propeller. While approaching,
I thought of what a deadly accurate stream
of lead I could send into the plane. It
would be just like shooting a sitting rabbit,
because the pilot could not shoot back
through his pusher propeller at me. .
Suddenly, I decided that the whole job
could go to hell. It was too much like
" cold meat " to suit me. I had no
stomach for the whole business, nor any
wish to kill Frenchmen for Germans. Let
them do their own killing.
So it turned out that the first test
was made by a German pilot, Lieutenant
Oswald Boelcke (later to become the
first German air ace), who achieved
success almost at once.
If they had hesitated before, the
German staff now became wildly
enthusiastic about their new weapon,
and within a few weeks seven or eight of
the new combat aeroplanes were flying in
France. The second pilot to receive one
was Lieutenant Max Immelmann, also
destined to become an ace.
Naturally the Germans obtained a
measure of superiority in the air, for the
Allies had no machine which could
compete on level terms. Fokker claims
that it was not until one of his machines
fell into French hands that his invention
was discovered—and that then it was
immediately and widely copied in
France and Britain. It is certain that
it was not until about May, 1916, that
localized German domination was again

E.N.A.

GERMANY BOUGHT HIS GENIUS
Fighting pilots of the Great War knew well the name of Fokker, for the single-seater
aircraft produced for Germany by the brilliant Dutch designer were amongst the most
formidable ever used in combat. The early successes achieved by the Germans with
the aid of the Fokker monoplanes were repeated later when the D.VII biplane and
triplane were evolved. This photograph of Fokker was taken during the War, when at
the height of his fame as an aeroplane constructor, though he was then but twenty-four
subdued, a domination which had
lasted since the previous October.
But during these months the German
aces were piling up their victims (and
their own decorations), and it must
be truthfully said they owed much to
their practised skill and courage and not
everything to the invention of the Flying
Dutchman. Their general method was
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to swoop down on their prey from a
great height and riddle the machine
with bullets before the pilot suspected
their presence. Max Immelmann, according to the British official historian,
invented a method of attack that
became known as the " Immelmann
turn," which had about it a devilish
ingenuity, then very puzzling to his

adversaries. It was, in reality, extremely
simple. After the first shots he would
rear up as if he was about to loop, turn
sideways over the vertical, and then
appear again from the opposite direction. This manoeuvre enabled him to
return to the battle again and again
without losing much time, a factor most
essential in aerial conflict. Other
authorities credit the Immelmann turn

being, remarkably resourceful in such
attacks.
On October II he was working, with
Lieutenant H. B. Russell as his observer,
near Vermelles when he saw and attacked a
German two-seater. He got into position
under the German aeroplane to give his
observer a clear field of fire from the front
seat over the top of the. propeller. After a
sharp encounter Medlicott saw that his
enemy was in trouble and manoeuvred his
B.E.2c to shepherd him towards the
British lines, where the German pilot
eventually landed.
Medlicott, with Lieutenant A. Whitten
Brown as observer, crashed behind the
German lines in November, 1915. No
British prisoner figures more gallantly
in the history of escape. After many
earlier attempts, Medlicott finally met
his death at the hands of a German
sentry in May, 1918. Whitten Brown
made the first flight across the Atlantic
with Alcock in June, 1919.
Another name that stands out brilliantly at this period is that of SecondLieutenant G. S. M. Insall. On November 7 Insall was patrolling in front of
the 3rd army, when he saw an Aviatik and gave chase. The Aviatik attempted to lure him towards a rocket
battery, but, seeing this intention, he
cut off the German and attacked at
close range. What followed is thus
officially told :

THE BARON COMES BACK
Romance surrounds the name of Baron Manfred von Richthofen, Germany's air hero
of 1915-1918. Known to allied flying men as " the baron," he was credited with eighty
victories before being shot down and killed by Captain Roy Brown on April 2 r, 1918. The
photograph above, taken at Richthofen's aerod-ome, shows him coming in to land in his
Fokker DR'

The German aeroplane went down
through the clouds closely followed by the
CHIVALROUS FOE
Oswald Boelcke, whose portrait is seen
here, was a German airman of the finest
type. He gained his first victory in July,
1915, and thereafter shot down 39 enemy
aircraft. All knew him as a chivalrous
and brave pilot, and when he was killed
on October 28, 1916, British airmen
dropped wreaths on his squadron's aerodrome as tokens of respect

FOKKERS FAST AND FASTER
Speed, climbing power and nimbleness of machines were vital factors in aerial fighting
during the War, and improvements were many and rapid. Thus few types remained
in active service for very long. Here are two famous Fokkers. Above, the D.III
biplane, a successor of the monoplane in 1916, and below, the DRI triplane, which
made its appearance in 1917. The latter was powered with Oberiisel rotary engine and
had two synchronized guns
Photos: Imperial War Museum

to a British pilot, Captain Gordon-Bell,
who made use of it to outmanoeuvre
the Fokker, and aver that it was he who
gave it its name. It has been stated
that Immelmann's method was usually
to dive, to go on diving, and, if he missed,
continue diving. Boelcke and Immelmann were the first two German airmen
to receive the highest German honour
for valour, the Ordre pour la Write,
that had been founded by Frederick the
Great, King of Prussia, in the 18th
century and colloquially known as " the
Blue Max."
While the fighter plane was being
developed, general aerial activity also
increased, particularly on the German
side. But the British pilots, while
waiting for something to compete with
the fighting Fokkers, were not hesitant
in seeking action when they could, and
a number of them became remarkably
expert in manoeuvring the B.E.2c into
positions of tactical advantage. SecondLieutenant Medlicott is mentioned as
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HE FLEW AND FOUGHT FOR FRANCE
Roland Garros, shown here standing in the cockpit of an early Morane-Saulnier monoplane,
was one of France's most distinguished pioneer pilots, and his courageous adventures in
the War enhanced still further his great reputation. Garros was one of the first airmen
to advocate the synchronization of •airscrew and machine-gun for fighting aircraft and,
as told in this article, after fitting a deflector device to his machine, fought enemy
machines with conspicuous success. He was killed on October 5, 1918

E.N.A.

GERMANY'S IDOL
Like Britain and France, Germany had a
number of star fighting pilots in the Great
War, and of these Lieutenant Max
Immelmann (seen above) was one of the
first to gain world fame by his exploits.
After gaining fifteen victories he met his
death in June, 1916, when attacked by
Lieutenant C. R. McCubbin of the R.F.C.

Vickers. They came from the clouds
together, the Vickers reopened fire and the
enemy landed heavily in a ploughed field.
The occupants scrambled out and tried to
get at their machine-gun, but Insall dived
within 500 feet of the ground to give his
observer a further opportunity to fire. The
Germans now began to run, one helping the
other who was apparently wounded. Insall
turned back, dropped an incendiary bomb
on the Aviatik and left it enveloped in
smoke. On the return the Vickers, flying
low, came under heavy fire ; the petrol tank
was pierced and the pilot was compelled to
land behind a small wood 500 yards inside
the French lines. The German 'artillery
was ranged on the Vickers, but although a
hundred and fifty shells were sent over
none got a direct hit. In the night, behind
screened lights, the damage to the Vickers
was made good, and at dawn Insall flew
back to his aerodrome.
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For this gallant conduct Insall was
awarded the Victoria Cross and his
companion (Air-Mechanic T. H. Donald)
the Distinguished Conduct Medal. This
pilot and observer were not long afterwards shot down behind the German
lines. Lieutenant Insall made a successful effort to escape in August, 1917.
Considering the Fokker dominance it is not surprising that the
losses of the Allied air forces were at
this time very severe. The wonder is
rather how the normal work required
by the army in the way of reconnaissance, aerial photography and artillery
observation was carried on at all. It
became clear that before the R.F.C.

CAPTIVE WAR WINGS
An aeroplane brought down intact behind the enemy lines was always considered a valuable
prize by the opposing forces during the Great War, for secrets of the machine's construction
and equipment could then be discovered and copied. Here is a captured German Fokker
monoplane being transported by lorry and trailer to a depot by the French
could be reinforced by better fighting
machines and more squadrons something must be done to lessen the vulnerability of the machines in the air. To
some extent this was effected by the
introduction of formation flying. In
January, 1916, it was ordered as " a
hard and fast rule " that reconnaissance
machines must be accompanied by three
or four fighting machines. These
machines were to fly in close formation,
which must be practised by all pilots.
Thus originated the whole science of
formation flying which has now reached
such perfect precision. In its earliest
days it did something to protect the
reconnoitring or photographing airmen,
but it could not altogether neutralize
the German superiority. Losses
throughout the early part of 1916
continued to be disastrous, but it was
not to be long before the British were
able once more to meet their aerial
enemy on terms of equality.
British designers worked feverishly to
produce an aeroplane equal in fighting
qualities to the Fokker, and in the
absence of a satisfactory interrupter
device they concentrated on the pusher
lay-out with the cockpit in front of the
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engine. This gave the pilot an almost
The F.E.8
unrestricted field of fire.
was of this type as was the D.H.2, and
when these machines were eventually
sent to France, the fortunes of the

R.F.C. happily changed. By the
middle of 1916 the ghost of Anthony
Fokker was laid. Fokker the man
continued to work with unabated
energy for the Gelman government.
He turned out aeroplanes by the thousand, he invented new types such as
Richthofen's red triplane—but he never
again invented anything so devagkating
as his synchronized machine-gun.

BRITAIN'S ANSWER TO THE FOKKER.
Before the introduction of the D.H.2 single-seater the R.F.C. was unequally matched
as regards fighting planes in 1915. But when, early in 1916, Nos. 24 and 29 Squadrons
arrived in France with this new type the Fokker monoplane met its match. The D.H.2,
with a ion h.p. monosoupape-Gnome engine, flew at about 85-90 m.p.h. As can be seen
from the photograph below, taken at Beauval aerodrome, the pilot sat in a nacelle and was
armed with a Lewis gun. The clear field of fire ahead thus obtained gave him all the
advantages of the synchronized gun used by his adversaries
Imperial War
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AN AIR V.C. OF 1915
Second-Lieutenant G. S. M. Insall was the fifth airman to win the Victoria Cross. His victory over
a German aeroplane on November 7, 1915, for which he gained the Cross, is described in page 241.
Later shot down and captured, he escaped in 1917, and won further distinction. In 2935 he was
one of the two V.C.'s still serving in the R.A.F. Portrait from the painting by E. Newling
243

aays & Charles E. Brown

AIR PARADE: DELICATE PRECISION AT 150 M.P.H.

Just as drill and parade ground work are-necessary in the training of infantrymen so does formation flying play its part in inculcating air
discipline upon air force pilots. Skill, perfect judgement and rigid adherence to regulations are essentials, especially in such manoeuvres as
those shown in these two photographs. In the left-hand page are seen six Boeing fighters of the U.S. Navy in line formation. The nine
aircraft above are Hawker " Demons," and they are flying in squadron echelon, starboard or to the right
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Epic Flights of Famous Flyers. 5

SKY TRAILS ACROSS THE WORLD
By Capt. J. Laurence Pritchard, Hon. F.R.Ae.S.
Author of 'The Book of the Aeroplane'
The deeds of Sir Alan J. Cobham, here related, form a notable page in' the history of aviation.
In any age he would haVe been a blazer of trails, but fate made the air his field of adventure,
and, as he said, " he got a kick out of flying that he got out of nothing else." His
record included innumerable "firsts," made without the help afforded by modern organization

IR ALAN COBHAM will live in the
history of aviation as one of
the greatest flying pioneers who
blazed the Imperial sky-ways and
helped to make possible those great
Empire air routes from London to India
and Australia, and from London to
Egypt and Cape Town. A man of
restless energy and drive, an outstanding pilot, Sir Alan Cobham, in the
face of stupendous difficulties, has done
as much as, if not more than, any single
aeroplane pilot to make the world
air-minded, and to link the distant parts
of the Empire by air.
Cobham, who served for three years
in the Royal Field Artillery during the
Great War, joined the Royal Flying
Corps and proved to be such a natural
flyer that after only three weeks' training he was himself made an instructor !
Flying was in his blood, and, as he
himself has said, he got a kick out of
it that he got out of nothing else.
In 1919, following demobilization, he
bought some old Avro machines, and
actually carried io,000 passengers that
year! Since then he has been responsible for many tens of thousands
having their first flight and obtaining
some of that enthusiasm for the air
which he himself possesses. He was the
first man to start an aerial taxi service,
and from 1921 to 1923 he flew all over
Europe with passengers and on behalf
of newspapers, in all weathers and in
face of difficulties which were almost
overwhelming. He has twice been
awarded the Britannia Trophy by the
Royal Aero Club for the best aviation
feat of the year, has received its Gold
Medal, and has won the King's Cup and
the International Traffic Competition.
His " firsts " are innumerable. First
to fly to Rangoon and back ; first to fly
to Australia and back ; first to fly to
Cape Town and back ; first to fly from
Belgrade to London in the day ; first
to fly to Lake Kivu in the Belgian
Congo ; first to fly in a light aeroplane
to Switzerland and back in the day ;
first to fly to Africa in a day ; first to
start joy riding ; first to start an air

S

Central Press

AN EMPIRE TRAIL WAS BLAZED

The last few miles at the close of Cobham's flight to Australia and back were made at a low altitude,
and the crowds lining the Thames had a "close-up " view of the airman and his machine. The last
bridge he crossed was Westminster Bridge, and his aeroplane is here seen above the crowded roadway, just before its descent on to the river, watched by thousands of admiring eyes
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display : these are only some among
then was invaluable. He made it a prachis " firsts."
tice, in this and all other flights, to send
in reports to the Air Ministry and others
Many of these flights, which made
of the places where he had landed and
him known in every capital in Europe,
the country over which he had flown,
were in preparation for the successful
so that those who followed him would
fulfilment of the dream he had always
have reliable information to go upon.
had of linking the most distant parts
of the Empire by air. Cobham flew
On November 16, 1925, Cobham
when there were no reliable maps to
began his great flight to Cape Town and
guide him, no weather reports in many
back. He flew in the same machine, a
cases, no aerodromes and no ground
De Havilland 50, which he had used for
organization such as exist today.
the flight to Rangoon and back. The
weather over Europe was among the
In 1924 he was chosen to fly Sir Sefton
worst Cobham and his two companions
Brancker, the director of civil aviation,
encountered, but he had had by now so
from London to Rangoon and back, a
much experience of it that he knew
distance of 17,000 miles, with the object
exactly what risks to take and what to
of surveying a possible air route to India.
avoid. Moreover, maps were available
The journey was begun on November
for this part of the journey.
20, 1924, and finished en March 17,
1925, and was accomplished without a
Over Africa was a different story.
hitch.
Following this flight, it was
Much of the journey was over comrealized that the route to India by air
paratively uncharted country. Landing
was only a matter
FIRST TO THE CAPE AND BACK
of proper ground
Cobham is here seen in the cockpit of the D.H.5o aeroplane in
organization and
which he made his second survey flight, this time to the Cape and
aeroplanes, and the
back, in 1925. It was the same machine that he had used in the
first survey flight to Rangoon and back in the previous year
work Cobham did
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time Cobham's photographer was quietly
taking photographs which were to prove
of immense value later.
Flying back over Greece in a gale
" was my worst experience to date,"
to quote Cobham's own words. " First
of all we were bumped about violently
in all directions for a minute or so,
and then suddenly we were caught in
one terrific down - current, falling so
fast that my two companions and all
the baggage ,were literally pressed tight
against the roof of the cabin. We were
falling faster than gravity could pull our

COBHAM FOR THE CAPE
Above, Cobham's aeroplane is
seen taking off on its 8,000mile survey flight to the Cape
on November 16, 1925. The original Siddeley " Puma " engine
of his D.H.5o aeroplane was
replaced by a 335 h.p. Armstrong Siddeley " Jaguar." Below, Cobham, just before his
start, is seen taking in petrol by
the old method of emptying
tins into the tank. Right is a
map of his world flight, showing
the immense distances covered
between November, 1925, and
June, 1928
Central Press

Aeroplane 16 Nov /925-13 March /926
Seaplane 50 Jane /926 —I Oct. /926
Fins Boat /7 Nov. /927-3/ May /528

When Cobham • landed at
Tabora the ground was so
soggy with rain that the aero4 thens
plane wheels sank up to their
axles, and the machine had to
Casablanca hays
8,n9h
c,„
be lifted out by natives. It
p,,,tEtionne
Wadi Nalfa
was only with the greatest diffiKhar•town
Rangoon
culty that the machine got off
ages
later, ploughing a way through
Sap k
Libreville
.."'n4
the mud with its wheels half
NI:9mm?
buried, and running a great
nv;.,
risk every moment of turning
c1.1:b./ohrisi5an
uraw
over on its nose.
r
blar,c0
,,, 174
On the way between Kharii“th
toum and Wadi Half a, Cobham
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ran into a terrific sand storm,
and though he climbed to
12,000 ft. the sand was still thick all
grounds had to be specially
round him. In this storm Cobham had
prepared, and there were great
stretches of forest where the
the terrible experience of losing his way
with the knowledge that if he tried to
only landing in an emergency
was on the tree tops ! Over
land he would probably crash, while if he
kept on he would run out of petrol and
these stretches at times
at the best be lost in the middle of Africa.
Cobham ran into tropical rain
storms, which made it very
He took the necessary risk, descending
from 12,000 ft. in the blinding sand in
difficult for him to see where
he was. There were whole
the hope that, as he neared the ground,
ranges of mountains, ravines
he might find a landmark he could
recognize. He was actually searching
and rivers, of which there was
no mark at all on the best maps
for the Nile, which he intended to follow.
Luck was with him. The air was so
he had taken with him.
dense with flying sand that he could not
At N'Dola, to give some
idea of the difficulties of this
tell which was desert and which was
actual storm, but, as he came down, he
survey flight, five inches of
suddenly saw the railway line and
rain fell in four hours. A
telegraph poles a few feet below him.
thousand natives, when the
Mile after mile Cobham hung on
rain had ceased, were enlisted
tenaciously to the line, flying along
from surrounding villages to
only a few feet above it, until he reached
march up and down the aeroWadi Haifa and safety. The journey
drome, stamping down the soft
from Cape Town to Cairo took nine
earth and making it more solid
for Cobham's next take-off. days. During the greater part of that
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SHOT IN THE DESERT
Mr. A. B. Elliott accompanied Cobham as
engineer on all his important flights until
his tragic death, when he was shot by an
Arab during the flight to Australia, as
described in page 25o
fuel down the pipe, so that the engine
was starved and cut out."
Cobham turned out to sea and his
engine picked up again. He had learnt
the lesson that when flying along the
coast don't keep too near it ! The
great air survey flight, which has led to
the present regular airway to Cape
Town, ended on March 13, 1926.
In the same year (1926) Cobham made
the most famous journey of his career:
the first flight to Australia and back,
a distance of 28,000 miles, in a seaplane.
Over Europe, Cobham and his mechanic
Elliott met the usual bad weather to
which they were accustomed, and after
leaving Bagdad and beginning to fly
down the Tigris to the Euphrates they
ran into the sand-storm area. The experience he had had over the Cape

Photopress

AUSTRALIA TO WESTMINSTER
On October 1, 1926, Cobham piloted his seaplane up the Thames as far as Hammersmith
and then returned to the Houses of Parliament. Huge crowds lined both banks of
the river and gave the airman a great reception. He and his mechanics, Sergeant Ward
and Mr. Capel, were officially welcomed on the terrace of the House of Commons by Sir
Samuel Hoare, then the Air Minister, who read a message of congratulation from the King
" on the successful conclusion of yet another historical flight "
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floats, and one of the struts was badly
bent. Despite this, Cobham took advantage of a lull in the storm to start
again and blind through it, but he was
soon forced to land at a little place
Called Tanoon. Instead, however, of
reaching Victoria Point in one day, the
rain was so heavy and persistent that
it was five days before he managed
to get through it. Every day over five
inches of rain had fallen. " I consoled
myself with_the fact that we were making a really practical survey of monsoon
conditions ! " he reported afterwards.
It was that kind of flying which has
now enabled machines to fly every single
week to India, to Australia and to
Cape Town from London. For this
magnificent flight Cobham was knighted.
To the great flights dealt with must be
added his most valuable flight of survey
through and round the coast of Africa,
a distance of 20,000 miles, flown on
Britain's first all-metal flying boat
which, incidentally, was the largest in
the world at the time, and, again the
survey flight to Lake Kivu (in Central
Africa) and back in 1931, conducted on
the experimental multi-engined giant
seaplane, the Valetta.
Mr. Bruce, when he was Prime Minister
of Australia, said Cobham " had
emulated in the air the feats of Sir
Francis Drake and Sir Walter Raleigh
on the sea." No greater tribute could
be more deservedly paid.

Assoclated Press

TO AFRICA TOMORROW '

Before Cobham embarked on any of his long-distance flights, he invariably tested his
machines with meticulous care, checking up every detail and item large and small. Here
he is seen in the cockpit of his Short " Singapore " flying boat after a test flight from the
Medway at Rochester, Kent. It was with this craft that he made his survey flight
round Africa, accompanied by his wife and a cinema photographer

Town to Cairo route, however, made
Cobham decide to land until the worst
of the storm was over.
While flying low the following day
over a great swamp area when approaching Basra, Cobham had the most terrible
experience of his career. He was flying
at a height of between only 40 ft. and
5o ft. when suddenly there was what
appeared to be a violent explosion.
Cobham thought that one of the rocket
A
pistol cartridges had exploded.
moment later Elliott passed Cobham a
note to say he was wounded and
" bleeding a pot of blood," to use his
own words. Cobham looked in the cabin
and at once realized that his mechanic
was very seriously wounded.
The temperature was no degrees
in the shade, and Basra was a hundred
miles away. Cobham did the only thing

possible, let his engine full out and
raced as fast as he could towards help.
All the time he was flying in a dust
storm, only a few feet above the ground,
courting disaster every minute to get
the utmost possible speed out of his
machine.
At Basra, as the seaplane landed,
Elliott, mortally wounded, whispered
his last injunction, " Turn the oil off,"
before he was rushed to hospital, where
he died a few days later. • It was not
until he had been examined by the
doctors that it was known he had been
shot in the arm and lungs by a wandering
Arab. It was only at the pressing
requests of many friends that Cobham
carried on with his flight. The Royal
Air Force lent him another mechanic.
Cobham had decided, before he began
the flight, that if ever an air service
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was begun between England and Australia, it would have to fly regularly
in all weathers, and he had deliberately
planned his own flight so that he could
fly through the monsoons and during
the rainy season to see what were the
worst conditions. The average, rainfall
in Burma is 300 inches a year, all of
which falls in four or five months !
Visibility in these storms is only a
matter of yards. When flying from
Penang to Victoria Point, for example,
a journey Cobham expected to do in a
day, he ran into one of these downfalls.
"At last we were completely buried in
a heavy storm with no visibility at all,
when suddenly I sensed more than saw
a particularly black mass in front of me.
I did a steep vertical bank just in time
to avoid a great rock island rising
500 feet out of the water." Round and
round Cobham flew, and finally landed
on the lee side of an uninhabited island,
miles off the beaten track.
The rain had torn the fabric off the
propeller, there was a leak in one of the

HISTORIC CRAFT OF 20,000 MILES' VOYAGE
No flight of Sir Alan Cobham has ever been carried out as a mere spectacular adventure.
All his achievements have been done with one purpose—the blazing of trails for future aerial
communications. One of his most important flights was his aerial survey round Africa,
which he made in 1927-28, using a big Short " Singapore " flying boat, seen, on the water,
below, fitted with two 65o h.p. Rolls-Royce " Condor " engines. Above, the " Singapore "
starting off from the Medway on November 17, 1928
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WHEN MOONLIGHT SPELT TERROR
By Hamilton Fyfe
In July, 1917, the Germans made their last daylight raid on London, and in September, choosing
the moonlight nights common at that period of the year, they began to bomb Britain by night.
At first they met with much success, fortuitous perhaps, as when a bomb fell on the naval barracks
at Chatham. It was some time before the defence could counter this new terror, but before
the year was out the activity of the raiders had been to some extent checked

change-over by the German
aeroplanes from daylight raiding
to bomb-dropping by moonlight
was due to the same cause as that which
had obliged the enemy to give up the
Zeppelin raids. This cause was the
improvement in British methods of
meeting attacks from the air. In neither
case had we any defensive measures
prepared beforehand. We were, therefore, at a disadvantage until there had
been time to learn what to do. Once
the problem had been forced upon us,
with the urgent need of finding a solution, we learned quickly.
Within ten weeks of the first daylight
invasion -by Gothas, British airmen and
gunners, at first outmanoeuvred and
powerless, had forced the enemy to
abandon this plan. In exchange for
it, however, he immediately adopted
the moonlight raid, which, though it
caused possibly more alarm and subjected nervous people to a greater strain,
did not kill or injure nearly so many
The cessation of daylight raids was
brought about by an immense improvement in the defence force, both as regards aeroplanes and anti-aircraft guns.
The daylight raid of July 7, 1917 had
been followed by an insistent demand
by the London public and the press for
better defensive measures. In consequence, the War Office ordered a fighting
squadron to return to England, and
Squadron No. 46, consisting of Sopwith
Pups," was sent home to be stationed
at Sutton's farm, near Hornchurch,
Essex. It never came into action, however, for three fighting squadrons had
been raised at home, and anti-aircraft
gunnery had improved considerably.
For a time the German raiders confined themselves to harrying the coasts
of Kent and Essex. On July 22,
Harwich was bombed by 16 Gothas, but
the warmth of their reception caused
them to drop their bombs haphazard.
Little material damage was done, but
13 people were killed and 26 wounded
—chiefly soldiers and sailors. Altogether
55 bombs were drppped. Though the
reception of the raiders by the anti-aircraft defences was warm enough to drive
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ENEMY PLANES HAVE PASSED OVER

Siminson and Imperial War Museum

These two photographs show examples of the damage done during the raids in August and September, 1917. Above is the wreckage of a building in
Prince's Street, Ramsgate, which, as it was near the sea front, was particularly vulnerable. The bomb which did this damage fell during the last
daylight raid on August 22, 1917. Other photographs of this raid appear in pages 256 and 257. Below is the wreckage of a laundry at Islington,
North London, which was struck by a bomb during the moonlight raid of September 4

almost certain death. Only one man,
the staff butcher, was killed, but several
men were injured. The raiders' visit was
not a prolonged one, for defending aeroplanes rose like a swarm of hornets, the
anti-aircraft gunners surpassed all their
previous efforts in the accuracy of their
fire, and the invaders turned for home
three short of the number with which
they started out. This experience gave
them a foretaste of what they might
expect if they advanced inland, and the
raid of July 7 was the last attack on
London in daylight.
" The Germans realized," says Mr.
H. A. Jones in the Official History of
"The War, in the Air," " that inland
daylight raiding had now been made so
difficult that it was not worth while to
continue." Before many months had
elapsed they had evolved a--new mode
of terrorizing people in their homes.

them away, no German aeroplane was
brought down. On their homeward
journey over Belgium one of them was
shot down by a British plane belonging
to No. 48 Squadron.
Again, on August 12 and 22, the
Kentish coast was attacked and there
were many casualties. During the raid
of August 22, a squadron of German
planes dropped bombs on Ramsgate.
One bomb hit Chatham House, then
used as a Canadian Military. Hospital,
and, piercing the roof, went through the
chapel on the top floor, a dormitory just
below it, wrecked the recreation room
below the dormitory, and finally exploded in the basement. A few minutes
before the bomb fell the recreation room
had been occupied by some zoo wounded
Canadians, but they had gone out into
the open to watch an enemy machine
coming down in flames, and thus escaped
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AEROPLANE RAIDS—JULY 22 TO SEPTEMBER 4, 1917
Map drawn to show the raids on London, Kent and Essex in the summer of 1917. Those
after August 22 were the first that were carried out by moonlight
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September 3, the most costly direct hit
of the whole aerial bombing campaign
was scored.
Chatham dockyard was a legitimate
object for aerial attack, and on that
night it was raided by Gothas, with
tragic and terrible results. The accommodation at the Naval Barracks had
been taxed to the utmost, and even the
drill hall had been converted into sleeping quarters for naval ratings. On
September 3 it happened to be full,
and the men were asleep in their
crowded home. No circumstances could
be imagined in which a direct hit
could have had more ghastly effects ;
in the stillness of the night a direct
hit came.
From a raiding bomber there crashed
upon that sleeping mass of humanity
two bombs of great power-2oo pounders of the type known as " Crashing
Christophers." They bore out the suggestion of their evil-sounding name.
The havoc they wrought was appalling.
Both exploded right inside the hall, and
the men were slaughtered as they lay
asleep. The killed numbered 131, and
some of them were so mutilated that the
bodies could not be identified ; the
injured numbered 9o. The men who
were killed together are still together
in death, for they lie in one grave in
Woodlands Cemetery, Gillingham.
In contrast to this devastating hit
was the effect of another bomb dropped
on a bakehouse in Canterbury Street,
Chatham. Though the damage to surrounding property was extensive, not a

ENEMY SIGHTED
Kent suffered much from " tip-and-run "
raids by single machines. To give them a
warm reception, anti-aircraft guns were
placed at frequent intervals along the
coast, manned by men of the Royal Naval
Air Service and soldiers

GOTHA ON ITS TARGET
After the experience of the first two years
of raids over Britain, the Germans adopted
scientific methods of bombing, using the
Goerz range-finder. Some minutes before
reaching the objective, the Gotha observer
ascertained the height of the aeroplane
by his altimeter. A graduated disk in the
range-finder controlled a swivelled prism
which was moved until the target was seen
in the sighting centre of the spirit-level.
The speed of the machine being known, the
bomber calculated the sighting angle.
When the control dial gave the right
reading, the bomber pulled a lever and the
bomb sped to its target

single life was lost ; even the chickens
roosting in the ben-house next door
were untouched.
Again the planes got away without
being seen and, therefore, without being
fired at. Nor were any British aircraft
in action against them. But from this
time on there was far more activity of
this nature. The plan of setting aircraft
to catch aircraft was now to be intensively developed.
So far only the more stable and slowmoving machines had been used in the
darkness. The faster and more rapidly
controlled single-seaters were allowed
to go up only in the daytime. During
the attack on Chatham three officers,
Major G. W. Murlis-Green, Captain
C. J. Q. Brand, and Lieutenant C. C.
Banks, got parmission to take out
machines of this type in the hope of
coming across some of 'the raiders.
Unfortunately, however, that hope was
not fulfilled, but they remained in the
air, patrolling, for forty minutes and succeeded in landing without mishap. It
was thus proved that these " unstable "
fighters could be employed at night
without any great risk, and from that
time onwards they were so employed
with useful effect.
Major Murlis-Green, the first flying
officer who asked leave to test the
machines supposed to be too unstable
for night-flying, proved their value in
the most convincing manner when he
engaged a Gotha during a December
raid. He detected it by the flame of
its exhaust, and followed until it came
into the rays of a searchlight. Then he

HOSPITAL HIT
During the raid on Ramsgate on August 22,
1917, a bomb struck Townley Castle, a
hospital for seriously disabled men, doing
great damage, as shown in the foreground
of the photograph (below)

BACK FROM A NIGHT BATTLE
An impression is here given of the return
of a British defending squadron to an
aerodrome after a raid on London in
September, 1917. Both aeroplanes carry
navigation lights at the extremity of each
wing, then a novel scheme. The pilot of
the foremost plane is also burning a flare
to assist him in landing

The nights during the first week of
September, 1917, were bright and clear,
precisely the weather that was required.
First, Dover was bombed by a couple of
aeroplanes which had come and gone
before any searchlight could be trained
on them or any gun be fired. Not much
harm was done, but the next night,

opened fire, and, though he was blinded
for the moment by the flash from his
gun, kept on with short bursts as long
as he could.
As a result of one of these bursts of
gun-fire, one of the Gotha's engines
was damaged and stopped, but the pilot
held on his course, dropped bombs on
south-east London, and turned for
home. But the Gotha had too little
power to fly high with its one engine,
and, as it reached the coast near
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and weak hearts were very much worse
than those of an ordinary single raid.
Apart from this, the results of the raid
were not so terrible as might have been
expected from its long duration. Nineteen deaths and seventy-one persons
injured was the casualty list No buildings of great size or importance were
wrecked, but Charing Cross Hospital
had a narrow escape. A bomb fell close
to it, but did no more than break its
windows. The Hotel Cecil just missed
being hit by a bomb which fell in the
gardens below it. The obelisk on the
Thames Embankment called Cleopatra's Needle was slightly damaged by
an explosion.
At that moment a single-decker tramcar was passing along the Embankment.
The passengers were typical London
workers going about their business.
After the bomb had crashed, a post office
sorter was found on the footboard mortally wounded. Inside the car a teashop
waitress lay dead, so mangled that she
could only be identified by her clothing.

The driver played a heroic part. Though
one of his legs had been practically
blown off, he managed to jam on the
brakes and pull up the car.
Two
American army surgeons rendered first
aid and applied a tourniquet, but Alfred
Buckle, tram driver, aged 32, died before
he could be rushed to hospital.
The almost complete success of the
raiders in avoiding our aircraft and
keeping out of the range of our guns
showed that once more the authorities
had been taken by surprise. There was
a great deal of firing by the anti-aircraft
batteries with dismally poor result.
During the raid of September 4, 800
shells were sent up. Not more than one
hit wa/claimed, and this was not beyond
doubt. As for the British pilots who
sought the Gothas, only two out of
eighteen so much as got a fleeting glance
at them. It was not surprising that
again an outcry went up. The War
Cabinet must do something.
One thing was evident. More powerful searchlights were needed, not only

BOMB'S COURSE THROUGH THREE FLOORS
Immediately beneath the chapel was the dormitory (seen above) which at the time was empty. Again the bomb fell through the room without
exploding. Next on its course was the recreation room beneath (below, left). From this room 200 wounded Canadians had gone out to watch a
German machine coming down in flames, and material damage only was done. The bomb finally exploded in the kitchen (below, right), killing the
master butcher. injuring two men and completely wrecking the room

ROOF PIERCED

Sitninsott

During the raid by Gothas on the Kent
coast on August 22, 1917, a bomb fell on
the Canadian military hospital at Chatham
House, Ramsgate, and pierced the roof
of the chapel on the top floor
Folkestone, that gave out, too. The huge
aeroplane came down in the sea and
there exploded.
Some of the light planes were above
London the next night, September 4,
when three separate groups of Gothas
flew over and did a great deal of damage
between Oxford Street and the Thames.
The alarm and anxiety caused by this
refinement of cruelty were spread over
nearly two hours. The consequences of
intermittent attack to nervous systems

THE STORY OF ONE GOTHA BOMB
The photographs in this page and those in page 257 form a remarkable series, showing the
damage done by the bomb that dropped on Chatham House. They are typical of the
effects of high explosives. After piercing the roof (seen on the left), the bomb crashed
through the floor of the chapel, doing some damage, as seen above, but failed to explode
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for the purpose of blinding enemy pilots
when they came into the glare, but also
to reveal to our own airmen the raiders'
whereabouts. Without such assistance
the defence planes could do very little.
Further, it was necessary to mark off
distinctly the zones in which aircraft and
guns should operate. Very often the
shrapnel from our own batteries was as
much of a danger to aeroplanes attacking the enemy as it was to the enemy
himself.
How dangerous it was also to the
people below was never certainly known.
It was not always possible to distinguish between death wounds caused by
bomb explosions and their consequences
(falling ruins, flying stones and so on),
and those caused by pieces of shrapnel
from the air. From that risk people in
the open could not be protected the
only safeguard was to be under cover.
It was not difficult, however, to give our
aeroplanes security against gun-fire
Artillery barrages
from the ground.
were planned in a circle round London.
No more haphazard firing was permitted. Our aeroplane pilots knew that,
if they kept away from the barrages,
they were secure.
Another plan was also put into effect.
Borrowing an idea from the Italians,
who put up screens to keep off the
Austrian bombers who were trying to
destroy Venice, the British air defence
authorities had balloons at a height of
7,000 feet tethered at intervals of 400
yards and connected by cables. From

SPHINX UNPERTURBED
One of the bombs dropped during the raid on the night of September 4, 1917, fell on the
Thames Embankment, London, close to Cleopatra's Needle. It wrecked a passing tramcar
and blew a huge hole in the pavement. Cleopatra's Needle, and the sphinxes on either
side, were peppered with flying fragments and still bear the scars

Russell

LONDON'S MASTER
GUNNER
WHAT NIGHT RAIDERS FEARED MOST
This remarkable photograph shows one of the " aprons " which were used in the defence of
London towards the end of the war. Here the balloons are seen rising in a still atmosphere
with the apron hanging beneath them. They are only a few hundred feet from the ground,
but they would eventually attain a height of between 8,000 and f o,000 ft. They were raised
in daylight, and defending squadrons in the London area were warned to give them a wide berth
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Major-General E. B. Ashmore, an artillery
officer, who had been with the R.F.C. in
France, took over the command of the
aerial defences of London on August 5,
1917, and reorganized them to meet the
new menace of moonlight raids

the cables were suspended wire streamers
r,000 feet long, which formed what were
called " aprons." Later on the height of
the balloons was raised to 9,500 feet,
and could have reached 52,000 feet.
This device was considered to have made
the task of the raiders much more difficult, though only on one occasion was a
German plane known to fly into the
" net." It flew, indeed, right through it
and apparently took no harm.
Later, however, it was reported that
one of its wings had been damaged and
that it dropped hundreds of feet as a
consequence of the impact, the pilot having hard work to get it under control.
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Although the nets made no important
catches, they were of considerable value
on account of the moral effect they had
-on the raiding airmen, who could not
possibly locate them. The result was
that the attacking planes were flown at
a greater height than they would have
been but for the presence of the nets,
and were therefore unable to drop their
bombs with the same accuracy as if
they had been flying at a lower altitude.
One difficulty of this form of defence,
however, was that balloons of great size
were needed to hold up the nets, and in
any but the very calmest weather they
were extremely difficult to manage.
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By Major Oliver Stewart, M.C., A.F.C.
One of the most fascinating studies in military aviation is here discussed. Just as in the
past soldiers learned to move in companies, battalions and regiments, and ships to sail and then
to steam in divisions, squadrons and flotillas, so in our own time airmen have learned to fly
in formation, a process greatly aided by the necessities and experiences of the Great War.
The story of these formations is lucidly explained by Major Stewart

ORMATION flying has been a
gradual development, and the
numbers of aeroplanes which can
safely be grouped together in flight and
the complexity of the evolutions they
can perform have increased with the
increase in their controllability and
performance. The progress made in the
grouping and handling of large numbers
of aeroplanes at once is one of the most
fascinating studies in military aviation,
and it will be my object in this chapter
to show the growth of formation flying
from the early war - time attempts to
the elaborate achievements of the
present day, and to give some idea of
the special purposes for which formation
flying is used.
Before the war of 1914-18 it often
happened that two or three aeroplanes
flew together for short distances, keeping
station and " dressing " upon a definite
" leader." But there was no conscious
conception of the formation as a unit
of action, either for fighting or for
mobility. That conception came with
the war. The early days saw aeroplanes
operating singly ; but in 1915 the use of
two or three machines flying together
had become fairly general, and by 1916
the formation of six machines, which
then constituted a Flight under war-time
establishment, had been introduced.
In 1917 the numbers rose to nearly

F

fifty aeroplanes in a formation.
It
is necessary at once to distinguish
between the war-time formation and the
peace-time formation as it is seen today.
The war-time formation was a strictly
utilitarian thing, designed to increase the
fighting powers of the machines ; whereas
the peace-time formation is largely
concerned with indirect methods of
training in such things as flying discipline.
The war-time formation was loosely
knit, with every aeroplane given a
fairly wide scope of individual
manoeuvre ; whereas the peace-time
formation is a close one with all the
aeroplanes moving as one. The difference is really exactly the same as that
between soldiers on peace-time parade
when changing guard at Buckingham
Palace, for example, and the open order
in which they would go into action.
And as the peace-time infantry
parade, with all the men exactly lined
NINE AS ONE
Remarkable demonstrations of massed
flying are shown annually at the R.A.F.
display when whole squadrons take off,
fly and land with all nine machines linked
by elastic cord. In the photograph at the
top of this page, No. 25 Squadron is seen
flying in formation, at Hendon in 1934,
with the machines tied together. With
the " Furies " travelling at over 200 miles
per hour it can be readily imagined that
great skill on the part of the pilots is
required to keep the links unbroken
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up and moving as one, is regarded as
having valuable training qualities for
the war-time work, so the peace-time
flying formation, in which the aeroplanes
manoeuvre wing tip to wing tip, is
regarded as being the best way of
teaching the pilots what they would
have to do in war. Obviously the
peace-time close formation would never
be used when in range of enemy guns or
aeroplanes ; but it is a convenient grouping for moving aeroplanes about quickly,
and this is one of the advantages which
grows in importance as air forces get
larger. The problems of moving squadrons about the country from aerodrome
to aerodrome are more readily solved
when all the pilots are well trained in
formation flying.
Now I must discuss briefly the wartime formations in order that the background from which have sprung the
more complex peace-time formations
may be appreciated. Obviously the
essence of a formation is that it shall
" follow the leader:" Consequently the
formation for war purposes is invariably
grouped round a leader and a sub-leader.
The sub-leader is there to take the
leader's place should the latter be shot
down, or have to fall out of the
formation for any other reason. If the
simplest war-time formation of six
aeroplanes be examined first, it will be
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Editorial Eddies

I

N my last Eddies I said something about the most memorable
of all aeroplane flights, that of Orville Wright on December
17, 1903, which is the subject of a chapter in this Part of
WAR IN THE AIR. Subscribers can now read this account of
an historic feat for themselves, so all I need do here is to draw
their attention to the photogravure and other pages which
illustrate this never-to-be-forgotten event. This story is the
third in our series " Pioneers of Flying," and the next will
probably appear in Part 11.
s my readers know, the arrangement of the material in
WAR IN THE AIR is somewhat different from that of its
predecessor World War. In the latter the c%apters were
numbered in sequence from 1 to 120 right through, this being the
best and only method for a work that is a historical narrative.
WAR IN THE AIR contains a history of air warfare, but deals
also with a number of other subjects, many of them not of
direct military interest, and calls, therefore, for a different
system of arrangement. After careful consideration I decided
to divide the work into twelve sections and to number the
chapters in each section separately. A list of these twelve
sections and the titles and subject matter of most of the chapters
therein has already been published on the covers, and many are
doubtless keeping this for reference, although, of course, minor
departures from this general scheme are almost inevitable
during the course of the work. From time to time I shall
print, on one of the covers, lists of chapters continuing the one
that appeared on the cover of Part 7.

A

IVE of our twelve series are represented in Part 10. In
" Air Raiders of the Cities," Mr. Hamilton Fyfe continues
his narrative of the raids over Great Britain which took
place during the Great War. Captain J. B. Sterndale Bennett
describes the aerial ascendancy which the British airmen
obtained and maintained during the battle of the Somme ; that
is, during the second six months of 1916. These deal with air
warfare, and the same may be said of the chapter which begins
in this Part and is completed in Part 11. It is in the series
" Aerial Armadas in Being," and in it Major Oliver Stewart
describes seagoing planes and their floating homes. In the fourth
of our five chapters on " Things of Tomorrow,"-Mr. Boyd Cable,
leaving the side of the attack, describes some of the future
schemes of air defence, thus doing a little more to advance the
cause of Preparedness, of which I spoke in some earlier Notes.

F

HE fifth of the chapters in Part 10 is devoted to civilian
flying. It is No.6 in the series " Epic Flights of Famous
Flyers," and in it Captain Pritchard describes the
successive flights that have made a regular air service between
Great Britain and Australia possible. Pioneer airmen, working
on the method of " trial and error," prepared the way for the
marvellous achievement of making it possible for passengers
and mails from the mother country to reach the distant
Dominion, 12,000 miles away, in twelve or fourteen days. For
instance—I am writing about a month before Christmas—
a day or two ago a lady found that the letter which she had
just written, conveying her Christmas congratulations to a
friend in Australia, had missed the mail. A few years ago this
would have been rather a serious matter, but today it is of no
importance. She learned that by sending the letter by air mail
it will arrive in time, and she will have a further fortnight
before she need post it.
As Parts 1 and 2 of WAR IN THE AIR have now been on sale
for a few days, my first letters of appreciation are beginning to
arrive. Two before me are evidently from members of the
younger generation ; in fact, one of them tells me that he was
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born on Armistice Day, November 11, 1918. Clearly the
imagination of both has been fired by the widespread interest
taken in matters aerial, and one of them, having read Mr.
David Garnett's chapter on " The Beauty of Flight," writes
that he wants " to fly above the clouds and to see the
wonderful world of blue sky and white mountains." He has also
read with avidity Major Stewart's chapter on " Air Stunts,"
and thinks that he could manage " to put a plane into a spin
and pull it out again." His enthusiasm for WAR IN THE AIR
is so great that he desires " it should be twice as big and
published every day." Owing to the change in our publishing
programme, it became necessary as a special emergency to
prepare two Parts in a week, but even a double staff, if it were
available, would hardly avail to carry out my young correspondent's suggestion.
ow that the size of the volumes that WAR IN THE AIR will
make has been settled, I can speak with some confidence
on the subject of binding. As in the past, I assume that
the great majority of our readers will wish to preserve their
Parts of WAR IN THE AIR and, moreover, to preserve them by
having them bound in the cases that will be provided by the
publishers. An illustration of the case and some details about
it was given on the back page of the cover of Part 8 and is
repeated on the same page of this Part, but I may be allowed
to repeat here that the binding case, which will be provided
at the low cost of 3s., is made of antique green-blue rexine,
a material that will prove more enduring than the ordinary
leather-bound volume.
The very appropriate designs on
the back and front side are carried out in an oxidized silver
material that is guaranteed not to tarnish. The one on the
front, showing an aeroplane in flight, is particularly attractive
with its silver contrasting with the surrounding green-blue.
The two volumes will be among the most handsome yet available to purchasers of works that have been produced under
my editorship.
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OR the binding the charge will be 3s. 9d., this including
staining and brushing the edges of the leaves. Further,
with each binding case, purchasers will be presented with
a tasteful title page, frontispiece, and table of contents. To
thousands of our subscribers, it will, I am sure, be sufficient for
me to say that the work will be carried out by the same people
and in the same efficient way as was the case with the two
volumes of World War.

F

0 those who intend to have the Parts bound, their careful
preservation is of great importance. The best way to
keep them clean and without the " dog ears," which
spoil the appearance of so many books, is to lay them down
flat and to put on the top of them a substantial weight, such as a
heavy volume. To put them upwards on a shelf among other
books is to court deterioration and damage. In the case of a
work, such as WAR IN THE AIR, that is expensive to produce and
is sold at a very low price, it is impossible for the publishers to
print many more copies of each Part than are needed to meet
from week to week the known requirements of subscribers.
Provision, of course, is made for the demand that will arise for
back numbers, but this can only be a limited one. I would,
therefore, urge my readers to preserve their Parts with care,
and I would also ask new subscribers to place their orders for
back numbers at the earliest possible moment.
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TEAM-WORK IN THE FIRMAMENT
Massed formation flying, which was carried out extensively in the last year of the Great War by
both sides, has now reached a high degree of intricacy and is practised by all the leading air forces
of the world. These U.S. Navy aeroplanes were photographed when taking part in a huge aerial
review held in 1934. While the sky reverberated to the mighty roar of engines, they swept serenely
onward, making an ominous and impressive spectacle of aerial power
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These two striking aerial
photographs provide further
examples of the wonderful
formation flying carried out
by R.A.F. squadrons today.
Left, Hawker " Harts " are
seen flying so close that
small details on the machines
are easily distinguishable
from the photographer's
cockpit. The wind sock or
streamer on the interplane
strut of the machine in the
foreground indicates that it
is the leader's craft
Below, five " Harts"
carrying out a turn together.
In order to keep position
while doing this the inside
aircraft has to be throttled
down to reduce its speed
while the outer one gradually
accelerates on the turn
Keystone & Charles E. Brown

CHANGE OVER IN THE AIR : PRACTICE MAKES PERFECT
In the photograph above, nine Hawker " Harts," in the hands of pilots of No. 605 Auxiliary Squadron, are seen flying near Manston aerodrome, in
Kent, in squadron " vie " formation, having changed from squadron formation. The machines are stepped up slightly from front to rear with the
leader at the point of the " V." The change from the one phase to the other is done by the pilots increasing or decreasing their speeds and by
turning slightly. The two diagrams in the top corner show the sequence in which the manoeuvre is carried out

DRILLED
AND
DRESSED
Squadron formation
consists of three
flights of three, each
arranged in a " V,"
positioned so as to
form a large " V,"
with one flight leading. The air photograph (on the right)
of Hawker " Harts"
belonging to No. 33
Squadron shows
clearly the disposition of the craft
L.N.A.
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front to rear is to give the ones at the
rear the potential extra speed necessary
for instantly closing up with the front
ones by diving at any moment they
may wish to do so. The purpose of
placing the sub-leader highest and at
the rear is that the sub-leader is usually,
barring the leader, the most experienced
pilot in the formation, and the tail of a
formation is its most vulnerable point.
Consequently an experienced man is
required at the tail, who will watch for
enemy machines approaching from that
direction, and will know what to do if
he sees any. The two pairs of machines
that are splayed out to right and left
form the body of the patrol, and their
instructions will usually be to stick to
the leader in all circumstances. This
nucleus of six aeroplanes, in the formation
just described, was used for building up
other larger war-time formations. I
cannot here go into all these ; but one
kind is particularly noteworthy and
must be mentioned. This is known as
the layer formation.
When the formations were growing
in size, and when the Germans were
setting against the British machines
their extremely efficient circus system,
it was found that height became a
matter of outstanding importance. Thus,
if two formations of six aeroplanes each
met in combat, that formation which
started with a margin of height over
the other had a marked superiority at
the beginning of the engagement. It
happened so often that a British patrol,
when beginning a dive to attack an
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FLIGHTS ASTERN
The aircraft positioned above are said to
be in flights astern, a formation frequently
practised in the R.A.F. The precision
with which formation flying is carried out
today is largely attributable to the use
of radio-telephony for the leader's orders.
The machines seen above are Armstrong
Whitworth " Siskins "
seen that the leader is out in front, like
the point'of a spear, that the sub-leader
is behind and above him, and that the
remaining four machines are disposed in
pairs on each side of the leader and
stepped up from him. The formation in
plan, therefore, looks like a V with a
dot midway between the uppermost
parts of the two arms, this dot representing the sub-leader. Viewed from the
side the formation looks like three steps
up, the first two being represented by
one machine (seen from the side) each,
and the last by two machines, the subleader appearing to be immediately
above the other.
This may seem to be a haphazard
formation, but in fact it is the result of
a combination of thought and experience.
The stepping up of the aeroplanes from

INDIVIDUAL TACTICS
These two Hawker " Audax " aircraft belonging to an Army Co-operation squadron
are breaking from formation in order to carry out individual duties over a prearranged
rendezvous, and as one turns away on a steep gliding turn the other climbs upward. Army
Co-operation machines are used for co-ordination with the military ground forces
264

enemy aeroplane, would be pounced upon from above
by an enemy patrol, that steps had to be taken to try
and circumvent these tactics.
So two Flights were sent out, one anything up to
3,000 ft. above the other. The theory was that if the
lower part of the formation was attacked, the upper
part would descend to the rescue. The upper part
protected the lower part. The Germans countered by
also sending out double-layer formations. So the
British sent out three-layer formations and then fourlayer formations, composed of an entire wing, with the
squadrons of twelve machines each, arranged in three
flights in V, each flight being itself arranged in the particular manner already described. Some terrific battles
took place when these huge formations went out. An
enormous part of the sky would be filled with whirling
wings, and aeroplanes would be tumbling about in all
directions.
A development of the multi-layer formation occurred
when " bait " was employed. The bait usually consisted
of three F.E.2b's, looking delightfully slow and blunderingly helpless, flying quite low, in heavy anti-aircraft
fire. They were a sight to draw any fighting pilot.
And they did draw a good many who had failed to
notice, sitting up far above, looking not more than
minute specks, anything up to thirty-six fighting aeroplanes. The pilots of those fighting aeroplanes would
be watching the F.E.'s with all their eyes ; watching for
any sign of a Very light that would call them down or
for the glint of an enemy machine's wings.
Directly that Very light was fired, or that glint seen,
down would come the first layer of fighters in a power
dive. Down also would come the upper layers But it
was not the duty of the upper layers to attack. It was
their duty to watch the lowest layer attacking and to
Courtesy of
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TARGET BELOW
An offshoot of formation flying is dive-bombing, in which aircraft
plunge in a pre-arranged sequence. When low enough, they rake
the target with machine-gun fire, release their bombs and zoom
upwards again. In a converging attack one aeroplane covers the
" get-away " of the preceding machine. These two photographs
show low-bombing dives. Above, a Hawker " Hind " ; below, a
Hawker general-purpose machine. See also illustration in page 154
see that the lowest layer was not disturbed in its work
by other enemy machines. What frequently happened
was that, as the lowest layer went down to the help of
the F.E.'s, an enemy formation would go down on
them. Then the next upper layer would go down on
the enemy formation, and so on, until there was an
indescribable medley of aeroplanes.
Those formations, with or without their " bait,"
were the most advanced development in formation
flying in the War. After the War the loose, war-like
formation was still adhered to for a time ; but then,
first for spectacular purposes, pilots took to flying
closer together. During the War many pilots had
done this for fun when going out to the lines and
returning from them. Sometimes they flew so close
to one another that their wing tips touched, usually
without serious consequences. But now the pilots
began to concentrate upon flying in close formation.
And as these close formations were spectacular and
were much talked about, they gained in popularity. I
doubt if they were ever consciously chosen by the Air
Staff as a means of inculcating flying discipline. It is
more probable that they were first of all introduced purely as a spectacle, and that afterwards the
265
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PARADE OVER : DEMONS' DISPERSE
After a lengthy practice flight, in which the numerous phases of formation flying have
been carried out, these Hawker " Demon " two-seater fighters of No. 23 Squadron are
just dispersing preparatory to descending at a signal from the squadron leader. Four
of the machines have already been throttled down and are turning away, while the remainder
fly along in echelon starboard, as also seen in page 245. In a few minutes these, too, will
break away and glide through the clouds to the aerodrome below

Air Staff suddenly realized that they
might be of indirect value for training.
So it came about that every year saw
advances in close formation flying.
More and more complicated manoeuvres
were done. Whole squadrons could be
turned as if they were one machine, the
inside aeroplane lowest and the outside
one highest, the entire V of the squadron
being banked over in the manner of a
single aeroplane. The fighter squadrons
developed squadron aerobatics. They
looped in formation and did other
manoeuvres, always maintaining with
accuracy their intervals and distances.
There were many collisions, but they
were not usually so bad as to bring the
aeroplanes down, and in time the
collisions were reduced as the technique
became better understood. A word
must be said about the technique of
flying in close formation before some
of the actual arrangements used are

given. In the war-time loose formation,
every pilot was still an individual who
was there to watch the sky and the
rest of the patrol, and to fly his own
machine in his own way, only keeping
it always within a certain reach of the
leader. But in the peace-time, close
formation work, only one pilot is an
individual—the leader; the rest are
attached to him just as much as if their
aeroplanes were tied to him with steel
cables. In fact, during two of the
R.A.F. Displays, formation aerobatics
were done by a squadron with all the
machines tied together by elastic ropes.
The aim of every pilot in the formation
is to forget that he is an individual and
to glue his eyes and mind on the leader.
The flying is done mainly on the
throttle lever. At the take-off in
formation the leader opens his engine
throttle and moves forward, and just
so soon as they see, by the way the air266

screw spins, that the leader's throttle
has been opened, so the men next to
him open their throttles. And they try
to reduce their " reaction times," to
use the catch phrase, to such a degree
that there is no perceptible lag between
the moment when the leader's aeroplane
moves and the moment when their
aeroplanes move. The result is that the
squadron appears to move forward as
one, and to accelerate and take off as one.
All the time they are in the air the
pilots will be watching the man on
whom they are " dressing," and they
will be seeking to imitate his every
movement with the smallest possible
time lag. Thus it comes about that
they take no notice of the ground, and
are scarcely aware of what their machines
are doing, provided that they maintain
accurately their interval and distance
from the other machines. If the leader
chose to dive into the ground, the whole
squadron—in theory—should do likewise. In some of the manoeuvres,
especially in the two-seater squadrons,
signals are used in order to help the
pilots to know what manoeuvre they
are to expect next, and when it is to be
started. But that system is by no means
universal. Wireless telephony is also
employed in certain squadrons for the
purpose of formation flying, but that,
again, is by no means universal.
Of the chief squadron formations
in use today, the most generally
recognized is what is known as " Squadron Vic." This arrangement has the
machines in the plan form of a V, with
the leader at the point and the others
strung out to right and left. The peacetime establishment of an R.A.F. fighter
squadron is twelve aeroplanes, but they
have hitherto—though this may not
apply in the future—operated as nine
aeroplanes. Consequently, Squadron
Vic has the leader at the point and three
aeroplanes strung out to his right,
stepped up slightly from front to rear
in the war-time manner, though to a
less extent, and three out to his left.
In Flight Line Astern formation
the three Flights, of three machines
each, follow one another. Each group
of three is in V, the leader in front and
lowest, and the other two out on either
side of him. The following flight has its
leader between the rear two men of the
flight in front, and the third flight also
has its leader between the rear two men
of the flight in front. The plan view of
a squadron in Flight Line Astern,
therefore, has a single machine out in
front, leading, two lines of three
machines behind him, and two outside
machines at the end.
Squadron Formation is often confused
with Squadron Vic. It presents quite

a different plan view. The three flights,
each in V, are arranged in a larger V.
Thus one flight leads, and to its right
and left rear are arranged the other
two flights. Flights Astern is like
Flight Line Astern, except that the
flights are spaced out farther, so that
the leaders of the two following flights,
instead of encroaching into the flight in
front, are well to the rear. Flights
Abreast is a formation which is selfexplanatory. The flights remain always
in V, and the leaders dress by the right
or left according to the orders in force
at the time.
The squadron can also be arranged in
line astern, and this formation is frequently employed as the preliminary to
dive bombing; and it can be arranged
abreast. Echelon formations are also

used, either in flights
' GAUNTLETS ' IN LINE ABREAST
or with the whole Yet another type of formation is shown in this photograph, in which
squadron strung Gloster " Gauntlets," single-seater fighters of No. 19 Squadron, are
rushing forward in line abreast. Whatever the formation, all pilots
out to right or left. watch their leader, taking their cue from him for every movement.
Only by adhering to this principle can perfection be achieved
Squadron Echelon
Starboard, for instance, means that the aeroplanes, scheme of movement, too complex to
when viewed from underneath, are led set down on paper, but not difficult to
by the machine farthest to the left, and appreciate when it is seen in the air.
Probably the greatest masters of
are behind and to the right of him.
Convergent bombing, which is one aerobatics in formation at the present
of the most effective manners of attack- day are the pilots of the Italian Air
ing certain kinds of ground targets, is Force. They accomplish extremely
really the outcome of formation flying daring aerobatics in formation, and
developments. The aeroplanes do not, they also fly in formations of imas so many of those who see them at the mense size.
The future of formation flying is
R.A.F. Display showing this form of
attack seem to think, dive from different clear. It will be developed still further
points of the compass and then avoid with the object of still further facilitating
colliding with one another merely by the handling of large numbers of
keeping a good look- aeroplanes and of enabling them to be
out and being quick manoeuvred quickly and accurately at
WITH BUT INCHES TO SPARE
with the controls. the will of the commander. Tactically
Intensive training has resulted in the air force of Italy being one of the
most efficient flying services of the present day. The Italian squadrons fly
They avoid one an- it seems that only the loose formation
in formations of great size, and are taught to stunt and carry out manoeuother as a result of would be of value ; but there, any future
vres en masse. Below, twenty monoplane fighters are seen passing in
close formation over a military review at the Littorio aerodrome in Rome
a carefully planned war might have surprises in store.
Associated Press
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COTTON WOOL FOR TESTING PLANES
By Capt. J. Laurence Pritchard,

Hon. F.R.Ae.S.

To the aeroplane engineer the most important part of his work is the testing of the machines,
and something about the work unobtrusively carried on in this hazardous field of aerial
research is told in this chapter. No one can read without a thrill the story of the flying
laboratory which Professor Melvill Jones of Cambridge uses in order to investigate the question
of stalling, " the greatest fault of the aeroplane "

A

LTHOUGH much has

been learnt about
the way to fly by studying the
behaviour of models in the wind
tunnels, the best way to find out how an
aeroplane behaves in the air is to take
it up and fly it. With new kinds of
aeroplanes always being evolved, however, the first flight may be one of very
great danger, and the most highly
skilled pilots—test pilots—are called
upon to do this kind of work.
Senor de la Cierva, the inventor of
the autogiro, the most remarkable
aeroplane since the one of the Wright
Brothers of 1903, has always made the
first flight in every new machine he has
built, and has never allowed any pilot
to take the risks until he has made the
first trial himself.
At Martlesham Heath, the official
government testing station, specially
trained pilots and scientific observers
carry out official trials of all new types
of aeroplanes. Fast fighting scouts, for
example, are taken up to several
thousand feet and deliberately put into
a spin and rolled and looped and dived
vertically, reaching speeds of three to
four hundred miles an hour, before they
are passed as safe for use by the Royal
Air Force.
Every pilot and scientific observer
who flies in one of these new machines
must wear a parachute and be prepared
to jump for his life. Time and time
again during this severe testing, machines
have broken in the air or have become
uncontrollable and have had to be
abandoned by their occupants. The
compulsory wearing of parachutes in
earlier years might have saved the
lives of many famous pilots and
scientists. It was lack of a parachute,
for example, that resulted in the death
of that brilliant scientist, T. E. Busk,
when a new type of aeroplane he was
testing caught fire in the air.
The testing of modern high-speed new
types of aeroplanes calls for a high
degree of skill as well as superlative
courage. Mysterious accidents to aeroplanes are frequently reported. The
cause is investigated by mathematicians and other experts and, in
most cases, is found by theoretical
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investigations or by experiments on
models in wind tunnels.
The test pilot is then asked to take an
aeroplane up in the air with a trained
observer and look out for the suspected
cause. They may know, for instance,
that at certain speeds the wings or the
tail begin to flutter, and if the speed is

not immediately lessened there is an
imminent risk that the wings or tail

may break away. How much flutter
dare they risk ? A slight error of
judgement and both men are forced to
climb hurriedly out of their cockpits
and take to their parachutes, while the
wings of their aeroplane are floating one

PRINCE'S PLANE FOR RESEARCH
This picture shows the Vickers " Viastra " monoplane, then owned by H.R.H. The Prince
of Wales, arriving at the 1934 R.A.F. Display with the Prince on board. The machine
was purchased by the Air Ministry, who are conducting a series of experiments with it,
in order to perfect wireless direction-finding apparatus
Courtesy of ' Flight'
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way and the rest of the broken machine
is crashing down to earth.
Certain aeroplanes are specially designed as a kind of flying laboratory, so
that all kinds of flying tests can be
carried on t in the air. These aeroplanes
are fitted with instruments which
measure the air forces that come on the
wings and other parts of the machine
during all kinds of manoeuvres. These
measurements are of vital importance
for Royal Air Force pilots, who have to

carry out nearly every manoeuvre of
which an aeroplane is capable during
their fighting exercises. Certain manoeuvres are definitely dangerous, as
pulling quickly out of a loop or a
vertical dive.
One machine, the Parnall Parasol, is
so constructed that new wings can be
quickly fitted for testing purposes in
full flight, and the whole machine is
almost held together by springs between
the various parts. The pulls on these
springs can be measured and the actual
forces observed while the machine is
flying. On the Parnall Parasol new
landing devices, like the Zap flaps, can
be tested, new methods of control
studied, and experiments made in new
methods of flying.
Already this full-sized experimental
flying laboratory has carried out
hundreds of flights, and the information
which has been obtained in this way has
proved of very great value to designers.

PHOTOGRAPHIC RESEARCH IN FLIGHT
The German authorities carry out interesting research work on this Albatros L5. It is here
seen specially equipped with a camera and water-tanks, attached in front of the tail
and under the lower wing-tips, respectively. When in flight, the tanks are emptied
and the camera records the movements of the aeroplane, both as regards stability and
the efficacy of the controls
The Vickers Viastra monoplane which
used to belong to the Prince of Wales
is now another flying laboratory. It
was acquired by the Air Ministry and
fitted up with wireless direction-finding
apparatus, so that an extensive study
could be made of new methods of
enabling pilots to find their way in the
air. The Viastra has flown over London
day and night for weeks, at a height
varying between two and three miles,
and has been carrying out a series of
direction-finding tests in conjunction
with the great airports at Heston and
Croydon.
It is already possible, by means of the

use of the wireless telephone and the
wireless beacon, for a pilot to find his
way about in the air when he is unable
to navigate because of the poor visibility
due to fog or other bad weather conditions. But in the present methods of
wireless direction-finding there is a
certain margin of error, and with modern
aeroplanes no errors can be allowed.
The pilot must know exactly where he
is in the air, as a mistake in position of
only a few yards one way or the other,
when moving at a speed of a hundred
miles an hour or more, may lead to
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disaster. At present, indeed, directionfinding by wireless for aeroplanes is far
ahead of any other methods used in
other forms of transport for finding one's
position. It is largely due to the
flying wireless laboratories — similar
experiments are being carried out in
America—that such progress has become
possible.
In America, Germany, France and
Italy this full-scale flying is going on
and the results are published in coldly
worded official reports which often give
no idea of the real risks that have been
incurred by the pilots and observers to
obtain their results. Here is the beginning, for example, of an American
official report, No. 491: " This report
presents test results of experiments on
vibration-response characteristics of
aeroplane structures on the ground and
in flight."
That doesn't sound very thrilling,
yet the report deals with experiments
to find out why aeroplane tails flutter,
why wings vibrate so dangerously that
they have broken off in the air. These
tests were carried out at Langley Field,
the headquarters of American testing,
and special instruments, known as

vibrographs, were fitted on the aeroplane
so that the fluttering of the wings and
tail could be measured. The vibrations
of the wings and tail plane are sometimes so rapid that they can be detected
only by vibrographs. As many as 3,000
vibrations per minute have been
detected. Some of these vibrations are
due to the engine and the propeller,
and, though large, are not dangerous.
Others, however, are due to the way the
air flows over the wings and tail, and
it is those which may break up the aeroplane if they are not stopped.
In Italy there is a special section of
the Italian air force which is studying
stratosphere flying. Special machines
have been constructed, and each day
these machines go up to great heights
and fly round, studying the effect of
the rarefied air and the low temperatures
on the speed of the aeroplane, the cooling of the engine, the pull of the propeller, and so on. Italy with its stratosphere flying laboratories is making
every effort to be first in the field.
Great Britain is also building a special
machine for stratosphere experiments.
The Germans carry out much of their
investigations into the forces on aeroplanes and seaplanes by means of flying
laboratories. One remarkable seaplane
has ingenious instruments fitted on it
which enable a record to be made of
the actual forces on the floats that
occur when the seaplane is landing on
or getting off the water. The whole
body and wings of the flying laboratory
can be twisted in relation to the floats,

so that by constantly rising from and
landing on the water the best position
for the floats can be found and the best
shapes arrived at.
One of the causes from which an
aeroplane may lose temporary control
in the air is a sudden gust on one of
the wings. If the aeroplane controls
are powerful enough, the pilot has no
difficulty in righting the aeroplane ;
but, if not, it may go into a dangerous
spin or lose its flying speed and tall to
earth.
German scientists have ingenious
and very simple ways of testing the
stability and control of an aeroplane.
On a wing tip, for example, a bag of
ballast is fixed and while the machine
is flying this hag is suddenly dropped,
throwing the aeroplane quickly out of
Instruments in this flying
balance.
laboratory measure how much the aeroplane rocks and how the controls have
to be operated to regain balance.
To the wings of this machine, too,
are fitted " resistance bodies " in the
form of cloth buckets and small parachutes, which drag back one wing and
compel the pilot to use his flying controls
all the time to balance the unequal pull.
These resistance bodies can be suddenly
released and the effect on the motion
of the aeroplane studied. In these ways

scientists have now been able to find
out exactly how to make an aeroplane
controllable, however it may be flying
and however suddenly a gust of wind
in bad weather may try to upset it.
Perhaps the most remarkable of these
laboratory aeroplanes are those which
are being used by Professor Melvill
Jones, Professor of Aeronautics at
Cambridge, and his assistants. Professor
Jones is the greatest authority in the
world on the stalling of aeroplanes.
Stalling is the word used in aviation
to indicate the failure of the wings to
lift. To find out why an aeroplane stalls,
how it stalls, and to keep control of
the aeroplane's movements when it is
stalled, are among the most important
problems which are still awaiting solution in aviation.
When an aeroplane stalls it may go
into a spin, into a tail slide or some other
dangerous manoeuvre, ending in a crash.
How would you like to go up in an
aeroplane and watch it getting nearer
and nearer to the stalling point, then
pulling it away just in time, knowing
that one of these times you will be just
too late, and knowing, too, that twothirds of fatal flying accidents have
been due to stalling ?
Yet that is what Professor Jones and
his assistants have been doing day after

day, month after month, in their determination to wrest the secret of the
greatest fault of the aeroplane, a secret
which other methods of research have
failed to solve, but which is now
approaching solution at Cambridge.
The stalling experimental aeroplane
is equipped with a series of light posts
erected upon the wings. To these posts
tufts of wool are fastened, and similar
little tufts of wool on the planes themselves. When the aeroplane is flying,
all the little wool tufts stream out in
the direction of the flow of air over the
wings. As long as all the tufts are
pointing in the same direction the pilot
knows there is little danger of stalling.
As he deliberately begins to stall his

machine, however, the little tufts no
longer behave themselves. Some of
them do, but others begin to face in all
sorts of directions, some of them even
pointing backwards, showing that the
flow of air over the wings is all topsyturvy and clearly warning the pilot and
his scientific observer that at any

NORMAL AND STALLED
This remarkable series of pictures was
photographed during flight on the aeroplane seen in page 270. The left-hand strip
shows the wing-tip in its normal attitude,
with the tufts of wool lying flat, and
parallel to the line of flight. The centre
and right-hand strips show the wing in
stalled condition, with the tufts gradually
settling in the reverse direction
Courtesy of Royal Aeronautical Society

SAVING LIFE BY COTTON WOOL
The Parnall Parasol monoplane, built to the order of the Air Ministry for experimental
purposes, and incorporating many unique features, including wings adjustable to any
desired angle. In this photograph, the reaction to the airflow of wool-tufts attached along
the span of the wings is being photographed by the camera at the tail. The results are seen,
although on a different machine, in the photographs in the opposite page.
Courtesy of Flight'

moment the wings of the aeroplane will
cease to lift altogether. Yet in all these
experiments the observer has calmly
kept on using his cinematograph camera
to take moving pictures of the movements of the wool which were holding
the secret that has cost so many men
their lives.
Dozens of flights have now been made
and many films taken of the wool tufts,
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and these films are being carefully
studied. One striking result has come
out of these experiments, and it is this.
So rapid is the change of flow of the air
at times that the delicate instruments
which up to the present have been used
by scientists in wind tunnels have not
been delicate enough to detect them. In
fact, until fairly recently the movements were not even suspected, and,
but for the work of Professor Jones and
his flying laboratory, they might still
be killing pilots in unexpected ways.
The Handley Page automatic slot
and powerful engines giving high speeds
have, between them, enabled pilots
largely to avoid the dangers of stalling,
but they did not solve the secret of
stalling, and it is upon its solution that
the design of the first successful foolproof aeroplane may depend. It is a
secret which has been solved by the
birds, and Professor Jones and his
assistants, thanks to their ingenious
flying laboratory methods, are very near
the solution that the birds have found.
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WHEN WAR DOES COME: TERRIFYING
EFFECTS OF GAS ATTACKS
By Boyd Cable
In a further discussion of this important matter Mr. Boyd Cable continues his examination of the
gases that may be used against civilian populations, if, and when, war does come. Our chief hope,
he says, is that the dissemination of knowledge about these horrors will make nations more than
ever determined to keep the peace
oR some years past the governments
of Europe have been teaching
their peoples how the noncombatants in town and city may, in
some measure, protect themselves in an
air attack and what precautions may
best be taken to avert the worst results
of gas attacks especially. From press
reports and pictures we have learned
how, on the Continent, air raid rehearsals
and demonstrations, lectures and classes,
life-saving, first-aid and other drills have
been used to instruct the people; and
now we ourselves are being similarly
taught how each individual or family
can best take steps to escape destruction.
Certain existing bodies like the Fire
Brigades, Red Cross, and the St. John
Ambulance, and others are being instructed in their special duties of coping
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with fires and of decontaminating streets,
except by close and instant obedience
buildings and people after gas attacks.
to orders, we may consider here what
Such bodies, no doubt, will be highly
such citizens can or may do to protect
efficient, and we must rely on the hope
themselves.
that they will be brought up to full
I confess that an examination of the
strength and adequately supplied with
methods officially recommended for
the essentials of their work before war
protection against gas and for the
does come.
decontamination and treatment of gas
It is admitted that we can do nothing
casualties is apt to create a depressing
to provide any extensive scale of shelfeeling of impotence and doubt as to the
ters proof against direct hits by bombs
possibility of escape for more than a
because of prohibitive cost and labour.
small fraction of the people.
We must leave it to the specially trained
We are advised to prepare in every
workers to deal with fire, ambulance,
house a special room to be gas-proofed
first-aid, police and
similar duties, and
FORETASTE OF THE FUTURE
because the unOf all the forms of gas used in the Great War, that which had the
least disastrous consequences was " tear gas." Its effect was to inflict
trained citizen can
temporary blindness on those who came in contact with it. This
do little or nothing
pathetic row of figures shows men temporarily blinded in that way
to help in these,
on the Western front in April, 1918. Affecting as this scene is, the
results of the deadly gases of today would be infinitely worse
Imperial II ar Iluseum

as a shelter for the household. The very
precautions to be taken indicate the
power of certain types of gas and the
difficulty of keeping it out, even from
the special room. The chimney must
be closed, doors and windows must fit
tightly, and if any are loose or ill-fitting,
all the cracks and chinks must be pasted
or plugged up tightly with a pulp of
newspaper and water; and even the
keyhole must be stopped up. The
recommended space of such rooms is in
a proportion of ten feet by ten for five
persons. The first unavoidable thought
is whether people could live for hours
on end in such hermetically sealed
rooms ; and the second is how deadly
and penetrating the gas must be to
require such measures to keep it out.
There are two widely divided kinds of
gas to he dealt with—using the word
gas again in the broad meaning of all
kinds of poison gas, vapour, sprayed
liquids and solids and dew. The two
divisions of all those now known are
classified as " persistent " and " nonpersistent." The latter includes chlorine
and phosgene and various types of
choking, nose and tear gas which, after
liberation, drift with any wind in
smoke or mist and gradually lose their
effect as they disperse and mix with
larger quantities of air.
Some of these non-persistent gases are
deadly enough—chlorine and phosgene

GAS BOMBER GETS THROUGH
A scene such as that here depicted might easily occur if even one aeroplane got through
the defences of a city and dropped a few gas bombs. Police and Red Cross men only are
protected against the fumes, and the panic-stricken passengers from the omnibus have
little chance of reaching a gas-proof shelter before they are overcome
especially—but the person who can
keep above or beyond their reach
during an attack, Or who has a mask to
wear if caught in it, has some chance of
escape. Unfortunately, a fully protective gas-mask, or respirator, cannot
easily be provided for every man,
woman and child ; and there is an added
difficulty with young children that it
would be difficult, if not impossible, to
persuade or force them to wear and
keep the mask close-fitting.
But because the persistent gases are
just as easy to spread, or perhaps easier ;
and because they are equally deadly and
enormously more difficult to guard
against, we must expect the various
types of persistent gas to be most freely
used. Again, in the measures required
to guard against it, we find terrible
evidence of the horrifying powers and
effects of these gases. Mustard gas
and lewisite are the two worst forms
of persistent gas. Unlike the nonpersistent, they will not be carried
away on the wind, nor will they become ineffective through their thinning
out and dilution by mixture with a
larger proportion of air. They cling to
whatever they touch—earth and vegetation, buildings and streets, clothing and
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living or dead bodies ; and for days and
weeks the poison retains its virulence
and power to kill.
The most efficient respirator of the
most effective known material will not
save the wearer, because mustard and
lewisite attack through the skin as well
as through the respiratory organs. Full
protection requires a complete outfit of
respirator, oilskin jacket, oilskin trousers,
oilskin hood, oilskin gloves, and rubber
gum-boots . to the knee. There is no
possibility and no intention of providing
such an elaborate outfit for all noncombatants in this or any other densely
populated country.
Ordinary clothing is no protection
against the gas, and even the special
oilskin is penetrated in about four hours,
after which it must be decontaminated
by boiling, each such boiling reducing
its resistance and the time required to
penetrate it. Even if shelter is reached
and clothes are flung off before the gas
reaches the skin, the gas persists in the
material and will poison anyone who
wears it without having it cleansed in the
special decontamination centres. The
poison will also penetrate and remain
latent in leather, in wood, concrete,
ordinary unglazed bricks and tiles,

London Film Prod ctions

AT THE LAST GASP

This scene from Mr. Wells' film " Things to Come " is a forecast of the terrible possibilities of a future war. It shows what might happen in any great city after aerial
raiders, dropping gas bombs, had passed over it. Men with steel helmets and gas-masks
are administering first aid to those caught in the deadly fumes of a gas bomb
paint and tar ; or will slowly vaporize
from these into renewed activity.
Paint absorbs the poison so completely
that it cannot be washed clean, and the
only safe way to decontaminate is to
burn or scrape the paint right off. The
speed and depth of penetration of wood
depends on its degree of hardness, but
any woodwork heavily contaminated
is so difficult or impossible to clean that
nothing short of chopping it out and
burning it is safe. A badly gassed house
would, therefore, require the destruction
of doors, window frames, floors, stairs
and wooden furniture.
The wood block paving of streets and
tarred surfaces of roads would also soak
in the poison, but they might be cleaned
if hosing down and other methods can
be undertaken quickly. This applies to
concrete and brick walls which will hold
the poison and transfer it to the clothing,
or person, of anyone brushing against
the surface. These buildings must be

cleansed by liberal, and in bad cases
frequent, hosing down with streams
of water. How buildings broken or
shattered by bombs can be cleaned must
be a problem, and the difficulty of water
supplies being cut off by bomb-burst
mains, must also remain.
One of the most dangerous features of
these persistent gases is the difficulty of
detection, and the fact that the poison
has penetrated the tissues and is soaking
through the body before the victim has
any feeling of irritation or pain.
Mustard gas has a faint smell variously described by different people as of
mustard, onion or horse-radish. Symptoms of the poisoning are not felt for
two to eight hours after exposure, by
which time injury cannot be prevented.
Either in liquid form or vapour, the gas
reddens and scorches or scalds the skin
and raises painful blisters just as burns
do. Lewisite has a geranium scent, can
be more quickly felt, and acts more
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It contains arsenic, which
rapidly.
poisons the burns it causes.
A casualty, or suspected casualty,
must be stripped as quickly as possible,
bathed and scrubbed with hot water
and soap, a nail-brush being used where
the skin will stand it. Bleaching powder
also helps to neutralize the poison, but
only very limited supplies of this can
be available. Decontamination of a
patient must be carried out quickly
to have any hope of success—within
zo minutes of exposure at most. Firstaid and decontamination centres have
to be established and staffed with
trained and expert workers.
In all this I have been dealing with
the known forms of gas and the recommended methods of dealing with them.
Do not for a moment suppose there is
anything far-fetched or imaginative in
what I have written. You will find it
all, and more, in the official handbooks
and instructions now available or in
course of preparation by the Home
Office ; and if you join one of the bodies
of Red Cross or other workers you will
learn still more of the ghastly details.
There is always a possibility or probability that new gases have been discovered and are being kept secret for
use only when war does come, and that
these may defeat our methods of protection and decontamination.
Innumerable and dreadful as the
casualties from gas must be, and
doubtful as I am whether all our precautionary measures can save more
than a small fraction of a city's population in a large-scale attack, it is well
that the public is being reasonably
well informed on what gas attacks of the
worst kinds must mean. Each individual
or family can, and no doubt will, hope
to be amongst those able to escape by
following the recommended methods.
The training of bodies of men in the
duty of guiding and controlling people
driven out by bombs or fire, or caught in
the open and shepherding them where
possible to safety, should again save
many who might otherwise bp crazed by
pain and fear, especially the fear for
helpless old people and young children.
But the greatest hope of the most
practical results coming from all this
teaching and drilling and demonstrating
now being carried out all over Europe, is
that the people of every country are
learning what gas attacks must mean to
civilian non-combatants. The more
thoroughly the people of each nation
understand that War means Air War,
and that Air War means inescapable
and horrible death to hundreds of
thousands, or to millions, the more we
may hope that no nation will allow its
rulers to lead or drag it into war.

WORLD'S FIRST AEROPLANE PILOT
When their aeroplane was ready for test, the brothers Wright decided which of them was to make
the initial attempt by the toss of a coin. Wilbur won, but failed to rise. Then, three days later,
on Thursday, December 17, 2903, Orville took his turn, and launched into a 27-mile-an-hour wind,
flew for 120 ft. thus making the first controlled aeroplane flight in history. This photograph of
Wright was taken some years ago after a flight in a modern aircraft
Orv:ille

Official Photo, U.S. Navy

TWENTIETH-CENTURY ARMADA
The perfection attained in modem formation flying is magnificently illustrated in this photograph of two squadrons of the
U.S. Navy Battle Force sweeping down through the clouds. They are equipped with single-seater Curtiss bomb-fighters of the
latest type. Note how the wheels of each machine are retracted into the sides of the fuselage, giving a curiously bulbous effect.
The formation here employed is a development of the " layer " theory first tried out in the Great War ' each squadron of nine
machines is in " squadron vic," with one flying stepped up above the other in perfect alinement.
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EIGHTEEN MASSED INTO ONE
Although, as explained in the article on Squadron Flying Drill (see page 260), very close formation flying is considered generally
to be of questionable value in actual aerial warfare, each individual pilot is forced thereby to become almost a part of his aeroplane and, as it were, to assimilate the latter's mechanical efficiency. When war comes, it will find him ready to do battle whatever the circumstances. The United States has a huge Air Corps attached to her Navy, and its pilots are subjected to the same
rigorous training as those of the Army
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A NEW SCIENCE IS BORN
When man's age-old aspiration became a reality with the first brief flight of the Wright aeroplane on December 17, 1903,
the news was received with doubt. But later an unbelieving world awoke to find that a new and mighty science had
been born. In this historic photograph something of the romance of that eventful day has been captured. Amongst the
desolate sand dunes near Kitty Hawk, Orville Wright, after a catapult launch from a special track, skims through the air
with engine barking triumphantly and twin propellers whirling. Meanwhile, his brother Wilbur watches in an attitude
of wrapt, critical attention. Five other persons only were present on that historic occasion

Pioneers of Flying. 3

THE FLIGHT THAT CHANGED THE WORLD
By Capt. J. Laurence Pritchard,

Hon. F.R.Ae.S.

Posterity will probably approve the statement that the " most astonishing event of the
twentieth century " was the flight of Wilbur and Orville Wright in 1903. The two brothers
had taken such infinite pains with their preparations that they could say with certainty on
December 16 : " Tomorrow we fly." They did fly, and so solved the problem that had baffled
eager minds for 500 years and more

HE most remarkable date in the
modern history of the world is
December 17, 1903, for on that
day a new era in the progress of mankind
began, the era of the Aerial Age which
is so rapidly changing the face of the
world that we are only dimly aware of
what is happening, of what is likely to
happen. On December 17, 1903, the
first controlled flight in an enginedriven, heavier-than-air machine was
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infinite pains, which is the hall-mark of
genius, and both had a rare persistence
which ultimately enabled them to solve
in a few years the problem which had
baffled the mind of man for hundreds of
years.
Great events often spring from little
causes. " My own active interest in
aeronautical problems dates back to the
death of Lilienthal in 1896," Wilbur
Wright said in 1901, when, following in
the steps of the
great G erman
glider, he was talking about his own
gliding experiments. " The brief
notice of his death
• which appeared in
the telegraphic
news at that time
aroused a passive

interest which had existed from my
childhood. It seemed to my brother
and myself that the main reason why
the problem had remained so long unsolved was that no one had been able
to obtain any adequate practice. We
figured that Lilienthal in five years of
time had spent only about five hours of
actual gliding through the air." Many
had died in their attempts to fly, many
had lost fortunes, many had given up
their experiments in despair, disheartened by their continual failures.
At that time those who attempted to
solve the problem of flight were looked
upon as qualifying for the lunatic
asylums.
The two brothers from the first
realized one thing, and that was that it
they ever got an aeroplane into the air
they must learn to control it. It was
this inability to control their gliders

A KING BECOMES AIR-MINDED
In the summer of 1908 Wilbur Wright, with a greatly improved machine,
came to Europe, and at Le Mans, France, carried a passenger on September 16, and on September 21 flew a distance officially reckoned at 42,
but in reality nearer 52 miles, in 1 hour 31 minutes. He was lionized by
everyone, from crowned heads downwards, and is here seen at the controls of his machine with Al phonso, ex-King of Spain, seated beside him
Daily Mirror

Science Museum

FIRST OF ALL
The original Wright machine, which was
the first practical aeroplane, was actually
a converted glider to which a petrol
engine had been attached. As can be
seen here, it was of astonishingly sound
structural design. The engine drove two
propellers through chains
made, a flight that was to make the
names of Orville and Wilbur Wright as
famous as any names in the whole
history of the world.
Wilbur Wright was born near Newcastle, Indiana, on April 16, 1867,
and his brother Orville at Dayton,
Ohio, on August 19, 1871. They were
fortunate in having a father of broad
views, who encouraged original thinking.
In their early years both showed a keen
interest in journalism and while still in
their teens were publishing a number of
local newspapers.
Both had mechanical and scientific
minds, and among their other enterprises they founded the Wright Cycle
Co. Both had that capacity for taking
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that had brought disaster to so many.
" There are only two ways of learning
to ride a fractious horse," said Wilbur
Wright in a lecture " One is to get on
him and learn by actual practice how
each motion and trick may best be met ;
the other is to sit on a fence and watch
the beast awhile, and then return to the
house and at leisure figure out the best
way of overcoming his jumps and kicks.
The latter system is safer, but the
former, on the whole, turns out a larger
proportion of good riders. We thought
that it some method could be found by
which it would be possible to practise
by the hour instead of by the second
there would be hope of advancing the
solution of a very difficult problem."
The brothers decided that the best
way to do this was to find some place
where the wind commonly blew at about
20 miles an hour, which they reckoned
would be the best speed at which to
practise. They found such a place in
North Carolina, near Kitty Hawk, a
little settlement on the strip of land
which separates Albemarle Sound from
the Atlantic Ocean. There, in the late
summer of 1900, they began those
experiments which in two and a half
years were to lead to the most astonishing event of the loth century.
Their first glider had 165 feet of
supporting surface. It was built as a
result of the experience of Lilienthal,
that it would lift a man in a wind of 21
miles an hour. Immediately the two
brothers found there was something
wrong. Though the wind was actually
blowing between 25 and 3o miles an
hour, they were unable to obtain the
lift which they calculated they should
have got.
They begat, to make their own
measurements ; made them while
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YET ANOTHER RECORD
During his series of flights at Le Mans,
Wilbur Wright made several journeys
which were then of astonishing length.
Above he is seen flying on September 21,
1908, when he was in the air for an hour
and a half and flew over 5o miles. Right,
he is seen giving an explanation of the
principles of his machine

Topical

WRIGHTS' GLIDER MAKES HISTORY
Wilbur and Orville Wright made many experiments with gliders before they constructed
their first power-driven aeroplane. Their third glider was a biplane having a span of 32 ft.
and a depth of 5 ft., with a total area of 305 sq. ft. Close upon a thousand trial flights
were made with this machine (seen above), from Kill Devil's Hill, Kitty Hawk, in September and October, 1902, and it withstood without damage the strains caused by landing. The lower photograph shows the end of a flight, with a landing far from perfect
practising gliding with their comparatively inefficient glider. They flew
it as a kite and measured the pull on
the ropes holding it, not only in varying
winds, but in varying positions of the
glider, so that they slowly began to
learn exactly what to expect when they
first attempted to fly.
They made a new glider with over
300 square feet of surface, the largest
ever made up to that time. They
experimented with new shapes of wings,
and learnt to glide in a different way
from anybody else. Up to that time
everyone who had tried to glide had
relied upon his own quickness of move280

ment to keep the glider balanced. The
Wright Brothers learnt how to twist the
wings, to put on a balancing plane in
front of them, and to make use of a
rudder.
During the intervals between gliding
they experimented with all kinds of
surfaces in a wind tunnel they had made
for themselves. They made thousands
of tests, patiently and laboriously, and
tabulated thousands of results in their
notebooks. Their experimental wind
tunnel was 16 inches square and six
feet long, yet from this tiny tunnel grew
the greatest invention the world had
ever known. They learnt to glide in

winds of ten miles an hour and in winds
of 3o miles an hour. Between
September and October, 1902, to give
some idea of their work, their infinite
patience and their constant endeavour
to solve the great secret, the brothers
made i,000 gliding flights, many of
them over 600 feet in length, under all
sorts of conditions.
As a result of their gliding experiments
the two brothers decided that only an
engine was needed to make the first
flight. But " what at first seemed a
simple problem became more and more
complex the more we studied it," wrote
the brothers in 1908. " With the
machine moving forward, the air flying
backward, the propellers turning sideways, and nothing standing still, it
seemed impossible to find a starting
point from which to trace the various
simultaneous reactions. Contemplation
of it was confusing. After long arguments we often found ourselves in the
ludicrous position of each having been
converted to the other's side, with no
more agreement than when the discussion began." The problem seems a
simple one now, thanks to those two
arguing and experimenting, but it must
have been a terribly difficult one when
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there was no known experience
rains, were covered with ice. The
upon which to work.
wind had a velocity of 22 to 27
When it came to fitting an
miles an hour. We thought it
engine the two brothers were
would die down before long, but
faced with the difficulty that
when ten o'clock arrived and the
there was no suitable engine, and
wind was as brisk as ever, we
practically nothing was known
decided to get the machine out.
about the way a propeller would
" Wilbur ran at the side, holdbehave in the air. During the
ing the wing to balance it on the
greater part of 1903 they not
track. The machine, facing a
only experimented to find out the
27-mile wind, started very slowly.
best kind of propeller, but they
The course of the flight up and
actually designed and built their
down was exceedingly erratic.
own engine ! It developed 12
The control of the front rudder
horse-power and weighed 180 lb.,
As a result the
was difficult.
or f 5 lb. per horse-power, compared
machine would rise suddenly and
with about 12 to 2 lb. per horsethen as suddenly drop for the
power of the modern aeroplane
ground. A sudden dart when a
engine.
little over 120 feet from the point
Nowadays it would be conat which it rose in the air ended
sidered impossible to fly with
the flight.
This flight lasted
such a relatively heavy but
only 12 seconds, but it was,
small-powered engine the fact
nevertheless, the first in the
that they flew at all is a tribute to
history of the world in which
the efficiency of their aeroplane.
a machine carrying a man had
On December 12, 1903, the final
raised itself by its own power
preparations had been made—
in the air in full flight, had
and, ironically enough, the wind
sailed forward without reduction
dropped. There was a complete
of speed, and had landed at a
calm. So accustomed had the two
point as high as that from which
brothers been to gliding in a wind
it started.
that they were determined to
" Wilbur started the fourth
wait for one before making that
flight at just 12 o'clock. The
first astonishing attempt. On
distance covered was 852 feet, the
December 14 the brothers tossed
time of the flight 59 seconds."
a coin for the honour of making
Nearly one whole minute !
the first flight. Wilbur won, but
Yet no minute in history has
as the machine started to glide
been pregnant with so many
down the special track a wire
Not a single repossibilities.
broke. It was three days before
porter was present on that cold,
the damage was repaired.
raw December day to record
what must be acknowledged to
A general invitation was sent
to everyone living within five or
be the greatest scoop since
printing was invented. Luckily,
six miles to come and see the
first flight, so confident were the
a photograph was taken of those
brothers of success. Five people
first dramatic twelve seconds.
turned up. It is worth while
While those seven people were
recording the names of those five
talking, after the last flight, a
who, unknowingly, saw the marsudden gust of wind blew the
vel which was to change not only
aeroplane over and damaged it
their own lives, but the lives of
so severely that it was never
every human being in the years
flown again. Repaired, it is
to come, which was to open new
now the chief exhibit in the
spaces for mankind, was to create
Aeronautical Section of the
a vast new industry, was to break
Science Museum at South Kendown the barriers which had for
sington, a frail-looking construcMAN OF VISION
generations kept men in distant
tion, but a tribute to the triumph
To design and build the world's first aeroplane was a mighty
parts of the world from knowing
of man over the forces of nature.
achievement, but to take it into the air and land it safely was
a feat of unrivalled skill and brilliance. All honour, then, to
one another. They were John
No one in the world took any
Wilbur Wright (seen here), who partnered his brother Orville in
Ward, a boy of sixteen, John T.
notice of that flight. No one
their triumph of 1903, when they built and subsequently flew
Daniels, W. S. Dough, and A. D.
their original machine
believed it. It was just another
Etheridge, all of the Kill Devil
tale from America. Rumours
Life Saving Station ; and W. C. Brinkley, the first flight, Orville Wright. " During flew about that two men named
a lumber buyer. Three out of the five the night of December 16, 1903, a strong,
Wright had flown, but they were only
had come to give help in case of
cold wind blew from the north. When
rumours. In 1904 the brothers condisaster I
we arose on the morning of the 17th,
tinued their experiments on Huffman
And here is the story of that historic the puddles of water, which had been
Prairie, eight miles east of Dayton, with
day in the words of the man who made standing about camp since the recent a new machine. Over a hundred flights
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ABOVE CAPTAINS AND KINGS

In their own country the Wright Brothers were not at first heroes, but during Wilbur Wright's flights in the south of France early in 1909, kings,
queens and princes, distinguished military and naval officers, statesmen and scientists, flocked to Le Mans to see his wonderful machine. Here he
is seen flying, with Tissandier as passenger, over the carriages of some of the distinguished people who flocked to the ground. While Wilbur Wright
was in Europe, in 1908, his brother Orville was flying in America, and is seen below, with no admiring crowd, flying at Governor Island, New York.
Shortly afterwards, on September 4, roo8, Orville Wright made his first official Government flight at Fort liver

•

ELDER STATESMAN AND FIRST FLYING MAN

Daily irror

When Wilbur Wright gave his first demonstrations of flight in Europe in 1908, among the
most interested spectators were Mr. Arthur J. Balfour, M.P., Lord Northcliffe, whose back
is seen, and also Mr. Arthur Mee (with hat). They foresaw the posSibilities opened up by
the Wright Brothers' experiments in aviation, and they are here seen discussing them at
Le Mans with Wilbur Wright, after he had given an exhibition flight
were carried out. In 1905 flights up to
24 miles had been made.
During the whole of the next two
years the brothers devoted a great
deal of their energies to the construction of new machines, and to
business negotiations. But the world
was still not ready to believe. Their
remarkable flights had attracted very
little attention.
None believed the
fantastic stories which came across the
Atlantic.
August 8, 1908, on the Hunandieres
racecourse, near Le Mans, in France,
was a day which will also live in history,
perhaps even more than that remarkable
day in December, 1903. Wright had
come over to Europe and all eyes were,
metaphorically, focused on the man
and his machine.
Although at first he flew only for
1 minute 47 seconds, covering a mile
and a quarter, he for ever silenced his
critics. Three days later Wilbur Wright
flew for four minutes, during which he
executed all kinds of manoeuvres, and
showed such complete control over his
machine that a leading French critic
xclaimed : " We are beaten." On September 21 Wilbur Wright
astounded everyone by remaining in
the air for over an hour and a half,
and flying a distance officially estimated
at 42 miles, but which, in reality, was
well over 5o miles, and afterwards he
made many flights of an hour and
over.
At the end of the year- he flew for
hour and 53 minutes, and the whole

world went flying mad. In one single
month, thanks to the persistence, the
courage, and scientific patience of two
men, flying had ceased to be the joke
of half the world.
From then onwards everybody was
talking of the future, of the air age,
of war in the air, of great aerial
argosies bringing their precious cargoes
across the sky from one continent to
another. Only one man did not talk,
and that the man who, with his brother
Orville, had brought this new wonder to
the world. " The bird which talks most
is the parrot," he once observed in a
speech remarkable for its brevity," and
it is the bird which flies least."
By the efforts of the brothers a great
industry had come into being, but after
a short time this ceased to pay any
tribute to its creators. The Wrights
found it necessary to bring actions at
law to protect their patents from
exploitation by the unscrupulous, and
the worry and annoyance of these undoubtedly hastened the death of Wilbur
Wright, which took place at Dayton on
May 3o, 1912.

HE NEVER SAW ONE BEFORE
Wilbur Wright's flights in the neighbourhood of Le Mans were carried out under ideal
conditions. The great flat plain over which he flew had none of the eddies and " air
pockets " which over rougher ground might have created difficulties for his still primitive
plane. He is here seen flying over an ox-drawn farm cart, while the labourer loading it
looks up in incredulous amazement from the oldest form of transport to the newest
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War in the Air. 9

BR!

N FINDS HER WINGS
By Capt. J. B. Sterndale Bennett, M.C.

This account of the work of the British airmen, prominent among whom was Albert Ball, in the
weeks that preceded the battle of the Somme, which opened in July, 1916, shows the value
of the offensive spirit, which is possibly even more necessary to the fighter in the air than it is
to those whose element is the land or the sea
HE months that preceded the
Somme offensive were particularly fruitful in the sphere of
invention. Two British aeroplanes made
their appearance which proved themselves more than a match for the
Fokker. They were both of the
" pusher " type, i.e. their propeller
was to the rear. Both were designed
and built by Mr. Geoffrey de Havilland,
and one was known as the F.E.2b
(Farman Experimental), the other as
the D.H.2 or De Havilland 2. Both
had good speed and the D.H.2, in particular, excellent climbing capacity.
They were easy to manoeuvre in battle.
In January, 1916, an F.E.2b squadron
(No. 2o) reached France, and in February
came a squadron (No. 24) equipped
with D.H.2's commanded by Major
L. G. Hawker, V.C. These machines
were called upon constantly to fight
the enemy, who was by no means
loath to seek battle when opportunity
served. In these combats the British
easily held their own, and though the
Flying Corps still suffered occasional
heavy losses, so also did they inflict
them, and as time went on the Germans
showed increasing respect for their newly
armed adversaries.
In the Official History, " The War in
the Air," by Mr. H. A. Jones, to which
every subsequent writer on the first
aerial war must be indebted for the
historical foundation of his narrative,
there is quoted a note from the papers
of Sir Henry Rawlinson, then commanding the Fourth Army. He writes, on
May 23, 1916, apropos of the machines
of Major Hawker's squadron :

T

It was about the first week in May that
we sent out our reconnaissance over
Bapaume, escorted by the De Havilland
machines. Up to that time we had been
carefully training our young pilots. . . .
In carrying out the reconnaissances they
were attacked by the Fokkers and rendered
a good account of themselves, for they reported that on the first occasion they sent
two Fokkers to earth in a damaged condition, and on the second they destroyed
another, which fell in the town of Bapaume
and was smashed amongst the houses. All
three of these machines fell in the enemy's
lines, so we have no certain information
of what actually happened to them.
But though such information was
lacking it had proved possible to photo285

graph the whole of the enemy's trenches
in front of the Fourth Army to the
depth of their third line over a front
of twenty miles, proving, as Sir Henry
Rawlinson says, that for the time
command of the air had been secured
on the Fourth Army front. After
paying a warm tribute to the pilots
he adds : " The De Havilland machine
has unquestionably proved itself
superior to the Fokker in speed,
manoeuvre, climbing and general fighting
efficiency."
An extremely valuable fighting
single-seater was at this time produced
by the French. Known as the Nieuport Scout, its weapon was a Lewis
gun fixed over the top plane and fired
by means of a Bowden cable. Consignments began to reach the Flying
Corps in the spring of 1916, and shortly
afterwards came the first tractor
machines from England fitted with the
interrupter gear, which enabled the
pilot to fire through the arc of his propeller blades, and was designed to

counter Fokker's bewildering invention.
Several gears were invented, adapted to
the fixed Vickers, of which one known
by the name of that firm became the
standard. It was not until 1917 that
the oil-driven gear known by the
name of its inventor, the Rumanian,
M. Georges Constantinesco, was generally
adopted and became, on account of its
unexampled performance, the standard
gear in use in the machines of the
Royal Flying Corps.
One of the first British pilots to make
deadly use of the Nieuport Scout
was one of the greatest of them all,
Albert Bail (of whom a special portrait
is given in page 179). This youth,
who was born at Nottingham on
August 21, 1896, had displayed unusual aptitudes since childhood—such,
for instance, as becoming an expert
revolver shot while in his early teens—
had started his career in France with
No. 13 Squadron, being then mainly
employed on artillery observation. Even
;o, he had brought down three German

ON SOLITARY PATROL
A lone patrol was an unenviable task for any pilot in the Great War, for a single machine
was frequently attacked by several of the enemy. This solitary German " Rumpler " twoseater, flying over the war zone, was in imminent danger when the photograph was taken,
for had allied machines been in the vicinity, they could have dived on it and, with a rain
of bullets, sent it crashing to destruction

A. B. had not a good word to
say for his expenditure of one
hundred and twenty rounds of
ammunition, the price he had
paid—not including the loss of
9,000 feet of height and a severe
attack of engine trouble—for
the indecisive defeat of one
two-seater Albatros. Looking
back, I can trace to that afternoon in his kitchen garden
behind his bell tent the genesis
of the " A. B. Method," which
was to be the templet for those
who followed in his footsteps.
Others had worked towards
that method before, but it
remained for A. B. to show
its full effect.
Ball's method, according to this authority, can
be summed up in the
maxim : " Manoeuvre for
the other man's blind spot,
hold your fire until you
are on the point of colliding, and then hose him."

Photos. G.P.A.

GUN AND GUNNER
The close-up photograph above is interesting in showing the rear armament
installation of a German Aviatik twoseater. The Spandau gun, with magazine
at the side, could be moved around the
railed edge of the cockpit and traversed
through a wide radius, so providing a good
protective fire in the event of an attack
from behind. The gunner is wearing a
" crash-helmet," as is the German airman
seen on the right. The latter was captured
when his plane fell behind the French lines
in 1916 near Givry en Argonne

G.P.A.and Atondiale

VERDUN BATTLEFIELD AS THE AIRMEN SAW IT

Of equal importance with bombing was the airman's task of reconnaissance, which altered the whole aspect of modern warfare. Aerial photography
revealed not only the position of troops and trenches but the effects of shelling. These two photographs were taken from aeroplanes during the
fierce struggle for Verdun. Both show Fort Douaumont, which was the scene of some of the hardest fighting, and the airman's camera reveals the
change from the scene above to the shell-pitted desert below. The battle was fought as fiercely in the air as on the ground, and pilots and observers
in their daily round of reconnaissance were constantly attacked from the German aerodrome at Buzancy, seen in page 288

machines before, in May, 1916, he was
transferred to No. II Squadron to take
over a single-seater Nieuport.
His
adjutant (Observer-Officer A. J. Insall)
describes his arrival in the following
manner :
For the first week or two he took things
very quietly, prowled around on his own,
wandered into sheds and watched engines
being de-coked and aeroplanes re-rigged,
smiled intelligently when spoken to, said
little, and generally disappeared after
working hours. He was a dark-haired
youngster, -with eyes to match, and on the
rare occasions when I had conversation
with him during his first fortnight, I was
astonished to find so much serious thinking
going on in such a youthful head, and such
sensitiveness in one who had not come
straight from school.
Albert Ball translated an Englishman's passion for a garden to his billets
at the front, and it was in his patch of
cultivation, whilst pondering the possibility of seeding spring onions in May,
that he discussed a fight of the night
before, during which he' had brought
down his opponent, a victory which
he could not claim as there had been
no independent witness present. Mr.
A. J. Insall writes :
As we discussed the fight, we admired the
4-in. green peas and the cucumber and
marrow plants just coming through.
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WHENCE RAIDERS ROSE
Constant targets of aerial raiders were the enemy's aerodromes,
which, as these German and British photographs show, could
not be effectively camouflaged. That seen above is the German
aerodrome at Buzancy, near Verdun, the base from which
Germans flew over the battlefield seen in page 287: and that
below, with an orderly row of planes before the hangars, is
the British aerodrome south of Bertangles

More will be said about
this brilliant pilot in
later chapters, as he
rose to the heights of
his achievement a n d
earned nearly every
honour which could
befall him. His name
is introduced here, at
the threshold of his
career, because it was
at this time, as is said
by Mr. Jones, the official
historian : " his Nieuport came quickly to be
feared by enemy pilots
and may be said to
have been the spearhead
of the achievement of
the Flying Corps over
the Somme."
Two of the greatest
among German aces
were functioning i n
these early pre-Somme
days of 1916, Oswald
Boelcke and Max
Immelmann. Boelcke,
who in temperament
and method had many
points of resemblance
to Ball, was responsible
for a temporary revival
of German air supremacy, particularly on
the French front. The
reason for this is not
hard to seek.
The whole object of
fighting in the air is to
keep the enemy pinned,

as far as can be, behind his own lines.
This is the only possible method of
defence against enemy attack, an
attack which may be delivered in the
air against the reconnaissance flights
and those aeroplanes engaged on
artillery observation and aerial photography. As important, from every
point of view, is it to keep the enemy
from molesting the infantry or causing
havoc behind the lines. This may seem
to be stressing the obvious, but the most
damaging effect of an aerial offensive
which secures a dominance on one side
or the other is sometimes inclined to be
overlooked.
It is an axiom that this always leads
to scattered demands for protection,
which, if acceded to, invariably involve
a dissipation of force. Supremacy
went to that side which most vigorously pursued the strategic offensive.
Thus the battle went in a ding-dong way
between the Germans and the French.
During the Verdun offensive the French
were at first the more aggressive, and
the Germans invented what was known
as the " barrage system," a continuous
defensive patrol of the front. This
system of patrol, which was given
precedence over all other air work,
proved useless to stop French aggression and diverted numbers of German

SEEKING COMBAT
The more daring members of single-seater
squadrons during the War evolved their
own fighting methods, and many of them,
scorning the support of their fellows,
would rush headlong to the attack even
when heavily outnumbered. Above is
Jean Navarre, famous French scout pilot,
climbing his Nieuport above the clouds
while on a lone patrol
machines from their proper duties.
When, under the influence of such pilots
as Oswald Boelcke and Max Immelmann, the Germans regained the fighting
spirit, the French returned to the defensive and so lost the supremacy. This
did not return to them until they, in
their turn, once more adopted similar
aggressive methods.

Mondale

EARLY AIR DEFENCE
Before the development of anti-aircraft
guns, the most effective weapon against a
raider bombing the trenches was a machinegun. These German soldiers in the early
days of the war are seen with a mitrailleuse
adapted for use against aeroplanes
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' Canadian Records '

SHOT DOWN BUT SAFE
With his engine put out of action by hostile gun-fire, the pilot of this Sopwith " Camel "
was compelled to land in a hurry and inadvertently turned his craft on to its nose. At
the time, the ground was held by the enemy, and he had to make his escape under heavy
rifle fire. Later the Germans retreated, and the machine was salved by the timely
arrival of the advancing French troops
289

Max Immelmann met his death a
little less than a fortnight before the
opening of the Somme battle. As in
the case of Richthofen there is some
difference of opinion as to what actually
occurred. Anthony Fokker, who examined the wreckage of the machine,
remains convinced that the fuselage had
been shot in two by shrapnel fire from
a German anti-aircraft battery which
had mistaken the Fokker machine
for a Morane Saulnier. The British
official account, however, is quite
categorical:
Second-Lieutenant G. R. McCubbin, of
No. 25 Squadron, with Corporal S. H.
Waller as gunner, was flying his F.E.2b
over Annay at about nine in the evening
of the i8th of June, when he saw three
Fokker monoplanes. As he turned towards
them, one dived away and the others made
for another F.E. of the squadron which

G.P.A.

A WAR-BIRD SNARED
Lucky indeed was the pilot who fell in the vicinity of the front line and escaped without
serious injury, for, even if fire from the ground was evaded, the shell-pocked earth and wire
entanglements made a secure landing impossible. Here is a French Breguet reconnaissance biplane on its back after crashing amongst barbed wire. Note at top the shadow of
the machine from which the photograph was taken
was working over Lens. McCubbin caught
up with these as they dived on his comrade
and, with an accurate burst of fire, sent one
crashing down. Thereupon he turned to
attack the second Fokker, but found that
both the enemy and the F.E. had disappeared. It was learned a few days later
that this F.E. had been forced to land, and
its two occupants taken prisoner, and,
further, that McCubbin's victim was the
famous Max Immelmann.
McCubbin was a novice, with only
two weeks in France, when he shot
down this notable pilot. " Wing-Adju-

tant,"in his book " The Royal Flying
Corps in France," relates that a British
officer flew over the lines carrying a
wreath from the officers of the squadron
in honour of the dead foe, a tribute
which the Germans acknowledged. This
author then tells the story of a miraculous escape which, as it belongs to the

same period, may well be repeated in
this chapter :

Air Raiders of the Cities. 6

Two officers have a very interesting
memento of one heavily shelled patrol
which they undertook. They were
flying at a very great height—height is
essential when combating the Fokker—and
the enemy's shells were constantly bursting
under them. Suddenly, to the extreme
surprise and alarm of the occupants of the
aeroplane, a shell fell actually in the nacelle,
beside the pilot. It fell with no force ;
just dropped in and lay at the bottom of
the machine without exploding. Evidently it had been a well-aimed shell which
had reached its extreme range without
exploding and was just tailing back to
earth. Both pilot and observer claimed
it, but as neither would give in to the other,
the Archie was cut in half longitudinally
and each man now owns his share—a
memory both of an exceedingly curious
occurrence and a very lucky escape from a
sudden death.

MOONLIT NIGHTS OF DREAD AND HAVOC

Little more remains to be said of this
period before the opening of the great
Somme battle. The usual routine work
of assembling munitions and supplies
was carried out now far safer from
attack. Some development was made
in methods of bombing tending to
employ larger numbers of machines on
'a single target.
During the minor actions which took
place at Vimy Ridge and Ypres the
work of the Flying Corps was almost
entirely in co-operation with the artillery. The whole of the projected battlefront of the Somme was photographed
under the protection of fighting aeroplanes, for now that the British airmen
were again in the ascendancy such tasks
were greatly lightened.

By Hamilton Fyfe
moonlight raids on London and the neighbourhood began in September, 1917,
and continued throughout the autumn. It was at this time, as Mr. Fyfe relates, that the underground stations and subways were filled with panic-stricken crowds, adding greatly to the
difficulties of those responsible for keeping order. The machines used were chiefly Gothas

A new series of

the evening of September 24,
1917, two men employed as
N porters at a hotel in the
Bloomsbury district of London stood
talking outside in the street. One of
them had been in this employment
only a short time. Working on a farm
in Hertfordshire, he learned that the
owner of the farm had an interest in
the Bedford Hotel.
Tired of the country, he had asked
if a job could be found for him in London.
There, outside the hotel, well satisfied
with -his position, he waited for a friend
who was to go with him and the other
porter to a theatre. They heard the
warning sounds which meant that an
air raid was to be expected, but it was
three weeks since bombs had been

O

effect than any other attacks from the
air on the nerves of the nation. They
caused panic more headlong among
certain sections than had been experienced before. They gave the authorities more anxiety even than the submarine campaign was causing at that
time. The War Cabinet had decided,
after the attack at the beginning of
September, that " something must be
done." One of their number was
requested, in curiously inappropriate
formal language, to " favour the rest
with his views " as to what that something should be. General Smuts had a
report ready within twenty-four hours.
His opinion was that the only effective
defence against air raids lay in attack.
Our aeroplanes could do very little
against those of the enemy when once
these were over England, he considered ;
but if they were sent to bomb German
air bases, they might prevent the
raiders from coming over.
The general's disbelief in the possibility of defeating the Gothas as the
Zeppelins had been conquered, was
proved in course of time to have been

over-gloomy ; but his urging that
reprisals should be energetically carried
out was strongly supported by the Press
and the public. It was not until after
the raid of September 24, however—
the one in which the Bedford Hotel
bomb killed eleven people as well as the
two porters and injured twenty-six—
that the War Cabinet discussed this
policy and sent instructions to France
that squadrons should be set apart to
carry through reprisals.
The heavy loss of life in Southampton
Row, which was so covered with the
fragments of broken windows that the
roadway was described as " a lake of
glass," was almost all that London
suffered on that opening night of the
new terror. Several buildings of note
had close escapes. St. Thomas's hospital
was nearly hit, but the bomb fell, fortunately, into the river. It did not, so
far as was noticed, even kill fish, though
when one dropped in the Serpentine
(the ornamental water in Hyde Park),
hundreds of fish were floating on its
surface next day. The Royal Academy
of Arts, part of Burlington House, in

GRIM METEORS IN SEPTEMBER SKIES

FALLEN FIGHTER

On September 24, 1917, a moonlight night, the Germans renewed their air raids on London,
and about 8 o'clock observers discerned the enemy aeroplanes travelling at high speed
towards the metropolis. One eyewitness, about 9 p.m., made a sketch of Portland Place,
with the anti-aircraft shells streaking across the sky, and this is reproduced here. The
photograph on the left is of Kapitanleutnant Prolss, the resolute commander of L53, the
Zeppelin which raided England in a circuitous route on the night of October 19, 1917.
Like many other German airmen, he received the Iron Cross for gallantry

This Fokker D7 presents a sorry spectacle as it stands, a mass of debris, after being shot
down behind the British lines, while troops gather round to view the vanquished craft.
Seldom did an airman escape with his life in such a crash as this, in which a wonderfully
constructed machine is smashed to matchwood in a split second
' Canadian Records'

dropped ; the interval of quiet, caused
by the absence of moonlight, had bred
a feeling of false security. The two men
glanced up now and then, but stayed
in the open street. There they heard,
presently, a whirring noise above them,
coming nearer so rapidly that they had
no time to take cover. Next moment
they were blown to pieces. A whole
row of shops and houses alongside the
hotel had their fronts blown in.
This was the beginning of a new series
of moonlight raids, which had more
291

THE MAROON GIVES MOUTH
At one time the approach of enemy aircraft was signalled to
dwellers in the Metropolitan Police area by the firing of maroons,
special loud-sounding rockets. Left, a maroon in its mortar,
and below, firing the fuse by pulling a lanyard

24 Sept. /9/7
25 Sept. 19/7
28 Sept. /9/7
29 Sept. /9/7
— 30 Sept. 1917
— / October /9/7

little ones were taken to hospital
grievously wounded.
At the door of this same house an
old man lay dead. He lived with a
daughter and, when the alarm sounded,
he hurried home, fearing she might be
worried about him. As he arrived on
the doorstep, a bomb burst in the
roadway. He was hit by a piece of the
shell and died instantly. His daughter
indoors was carried out badly injured.
At another house in Mercia Street lived
an aged couple whose son and daughterin-law had run round from their house
near by to cheer up the old folks and
tell them not to be afraid. While the
younger pair were entering the house,
the explosion happened ; the man
was killed by it. Altogether, nine
deaths resulted from this raid ; twentythree men, women and children were
wounded.
This was bad enough, but it was only
a preliminary to the terrifying exp:-.-rience which quickly followed. Four
nights in succession were made hideous
by persistent raids. Actually, the
damage done was below the average,
and the casualty lists shorter than
usual, but the shattering effect on
nerves already weakened was disastrous.

Dunwich
Piccadilly, was hit, but slight damage
to some statues was the only result.
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rocked, the walls split. The woman was
This map has been specially drawn to show the courses taken by the German airmen in
killed outright ; her husband and their
six raids on London and the south-east of England in the autumn of 1917.
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HAMERTON
Editor

Editorial EddiesART 11 of WAR IN THE AIR contains a chapter devoted to
one of the many marvels that inventors have produced
since flying in heavier-than-air machines was proved
possible. The inventor of it was a Spaniard, Juan de la Cierva,
who named and registered this type of machine as the Autogiro.
Born at Murcia in 1895, he was trained as an engineer, and
when only a youth built an aeroplane in which he himself flew.
He then turned his attention to the problem of stalling, and
to remedy this defect, which has been described by one of
our contributors, Capt. J. L. Pritchard, as the chief fault of the
aeroplane, he began to work on his Autogiro, which was
perfected in 1925. Senor de la Cierva has been awarded the
silver medal of the Royal Aeronautical Society and the Daniel
Guggenheim medal for achievements in aeronautics.

p

UR Universal English Dictionary describes the Autogiro
as a " type of aeroplane, designed for vertical ascent
and descent, the main feature being an extra horizontal
screw rotating under wind pressure." Of its peculiar qualities
that are described in our chapter, the one that attracted me most
and seemed the most pregnant with possibilities for the future
is the ability of the Autogiro to land practically anywhere.
As Major Turner says, " it can descend almost vertically and
without the least ground run ; it stays where it reaches the
ground. It can mount vertically without any initial run, and can
actually jump off the ground to a height of twenty feet or so."

0

HIS ability to land in a confined space is clearly a feature
of the utmost importance for the future of aviation,
at least if the expansion of our great cities and towns is
to continue at anything like its present rate. In whatever
direction he travels, the Londoner sees acre upon acre becoming
" a built-up area " with startling rapidity, and it is very much
the same in the environs of Birmingham, Manchester, and other
large centres of population. The land available for aerodromes
is being diminished, or can be found only farther afield. Thus
the last stage of the journey, which the air traveller must make
by car, tends to become longer, because, unlike the railway
companies. the air companies were too late to acquire sites in
the centres of the cities. If, however, the Autogiro becomes
a business proposition, small spaces in the hearts of the great
cities can be used as landing grounds. Major Turner mentions
()the, advantages possessed by the Autogiro, but for these I
must refer the reader to the chapter itself.

T

N Part 11 the narration of the war in the air during 1914-18
will be taken over temporarily from Captain J. B.
Sterndale Bennett by Lieut. A. J. Insall, a brother of
Gilbert S. M. Insall, who is the subject of a remarkable painting
in the Imperial War Museum, which is reproduced on page 243
of WAR IN THE AIR. Lieut A. J. Insall served as an ObserverOfficer, both in the Royal Flying Corps and in its successor, the
Royal Air Force. Before the change over, which took place
early in 1918, he had been for a spell adjutant of No. 11
Squadron, the one in which Albert Ball and other noted airmen
served. After the conclusion of the War he entered the
Photographic Department of the Imperial War Museum, which,
by the time these words appear in print, will have moved to
its new home in Southwark.

I

NDER our photograph of Gilbert Insall it is stated that he
is one of the two air V.C.'s who are now on active
service in the Royal Air Force. Like others, doubtless,
I was rather curious about the identity of the second of these
V.C.'s, and on making inquiries I found that his name was

U

John Carpenter House, London, E.C.4.
West. Turning to this name in our " Popular History of the
Great War," I read the following brief account of the deed that
won for him this coveted honour. " Captain F. M. F. West,
M.C., was flying over the German lines when seven hostile
machines turned upon him ; on tackling them his leg was soon
badly hit by an explosive bullet. However, he brought his
machine safely into the British line, where he fainted ; but.
on recovering consciousness, he wrote his report." Finally,
on looking at the October number of the Air Force List, I
learned that Insall is now a group captain and West a squadron
leader in the Royal Air Force.

s
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everyone knows, some of the most intrepid of the conquerors of the air have been women, witness Amy
Johnson, now Mrs. Mollison, Amelia Earhart, and others,
and now women have entered the ranks of the historians of
the air. Agnes Rogers has written a book entitled " Flight,"
which has just been published by the American firm of Harper
and Brothers, and is described as " The Story of Aviation in
Pictures and Text." Illustrations occupy most of the available
space, but there are sections, or chapters, on the Air Mail,
the Airways, Milestones, War, Fighting Planes of Today, The
Development of the Modern Plane, The Explorers, and
Learning to Do It Yourself. The book is well produced and
many of the photographs are excellent, but to my mind it is a
defect that it possesses neither a table of contents nor an index.

During the raid of September 24, 1917, by Gothas, 30 bombs
were dropped on London. One of the most destructive was
that which fell outside the Bedford Hotel in Southampton Row
(above). In the raid of September 29 a bomb fell on the Eaglet
Hotel, Holloway (top right), killing four and injuring 32 people

OR some years past the two older universities of Oxford and
Cambridge have had air squadrons, and at Cambridge
especially—as readers of our chapter on - Cotton Wool
Tests for Planes " which appeared in Part 9 will remember—
a good deal of very valuable research work in aeronautics has
been done. The university of London, soon to be housed in a
fine new building in Bloomsbury, has also taken up aviation and
there an air squadron has been formed. The aim of these
university squadrons is explained in a booklet published by the
Air Ministry in November, 1935. It is to encourage an interest
in flying and to promote and maintain a liaison with the universities in technical and research problems affecting aviation.
The squadrons are civilian in character ; they do not form part
of any air force, regular or non-regular, and members as such
have no obligations of a service nature. The object is rather to
assist those who wish to take up aeronautics as a profession,
either in the R.A.F. or in a civilian capacity, and those who,
while not making aviation their career, desire to give part-time
service to Imperial defence in the non-regular air forces.

F

ONCERNING Part 10 I need say little. Our portrait gallery
of the airmen who have won the Victoria Cross is continued by the inclusion of a fine photograph of Group
Captain, as he became, L. W. B. Rees, which will be followed
in Part 11 by one of Major W. G. Barker, D.S.O. The Part
opens with the continuation of Mr Hamilton Fyfe's chapter
on " Moonlit Nights of Dread and Havoc," and a later chapter,
Mr Boyd Cable's " Future Schemes of Air Defence," may be
regarded as a sequel to it ; the one tells the story of what
actually happened in some of the air raids of the past, the other
indicates how air raids of the future are likely to be met, and,
we hope, mastered. The Part concludes with the first pages
of the remarkably fascinating story in which Major Oliver
Stewart describes the aircraft carriers and the fighting planes
that now form such valuable units of the British Navy.

During the aeroplane raid of
October I, 1917, a 112-lb.
bomb was dropped on houses
in Caesar Street, Hoxton.
The photograph (right)
shows the destructive effect
of such a bomb on small
buildings. Below (right), is
the stage of the Little
Theatre, just off the Strand,
seen from the auditorium
after a bomb had been
dropped on it by an aeroplane on the night of
September 4, 1917

C

Order Part 11 of WAR IN THE AIR Today—Out on Thursday, January 16

The home of the Royal Academy in Burlington House, Piccadilly, was one of the places hit during the aeroplane raid of
September 24, 1917. A 112-lb. bomb hit Gallery 9 and the
bomb fell into the basement. As the building was empty at the
time, the only damage done was to the building itself and to
a few pieces of sculpture
SCENES IN LONDON AFTER FOUR MOONLIT NIGHTS OF TERROR
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Many parts of the counties of London,
Kent and Essex suffered, and now it
was found that the production of shells
and other needs of the troops had been
dangerously diminished. Not only was
output reduced by the time lost in
taking shelter and turning all lights out,
and by the " jumpy " state in which the
workers were after raids : there was
also a drop in the quantities turned out
owing to the smaller numbers who
resumed work on the days following
these night attacks.
Depression and doubt among large
classes of the public were increased by
the apparent failure of all efforts to
organize effective defence. It seemed
that, in spite of more searchlights, in
spite of more careful recording of the
heights at which raiders were flying and
of the sounds which their engines made,
the defending aeroplanes could seldom
find their targets, and that, when they
did engage the Gothas, they were outmanoeuvred by both the superior speed
and gun power of the Germans. Each
Gotha machine had three machine-guns,
so arranged that the crews could fire
forward, backward and downward.
They had two motors of 26o horsepower each. They were flying very
high and could make off quickly when
they had dropped their loads, consisting
of seven 112-1b. and six 28-lb. bombs.
Even so, the British pilots sometimes
had more success than was generally

AFTER THE ' SILENT' RAID
The bomb which was dropped by L45 during the raid of October 19, 1917, in Piccadilly,
tore a hole about iz feet wide in the roadway and broke through into a subway in which
were gas-pipes and telephone cables. At the spot shown above seven people were killed
and 18 injured. This was the only bomb dropped in Central London, the others falling in
the north-western and south-eastern suburbs
credited to them. The anti-aircraft
guns (known as Archies) also made
disabling hits now and then, which were
not known at the time. On the first
of the four nights (September 28—October i) which saw consecutive attacks

HER JOURNEY'S END
The German Zeppelin L49 that was brought down at Bourbon-les-Bains in October,
1917, was the only one of these monster ships that fell, practically undamaged, into the
hands of the Allies during the Great War. The other captured ones were all wrecks and
skeletons. The raid in which the L49 took part cost the Germans five of the eleven
valuable airships which participated in it
Topic fl
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delivered, gunners at Deal and Port
Victoria and on board the monitor
Marshal Ney claimed that three of the
invaders had been shot down. This
was not confirmed ; no wreckage was
seen ; nothing to support the gunners'
claim could be discovered. Yet it
appeared later that the Germans admitted the loss of three machines, which
the official historian of "The War in
the Air " (Mr. H. A. Jones) is inclined
to identify with those said to have
fallen into the sea off Deal,
Ramsgate and Barton's Point.
On each of the four autumn
evenings that were filled with
panic and horror for millions,
the raids began early—as soon
as it was dark—and ended
about ten. The raiders kept
at great heights ; only fitful
glimpses of them could be caught
by the anti-aircraft gunners. By
this time, however, height find.
ing had become a wonderfully
accurate process, and the locating of machines by listening
for the sound of their engines
was now beginning to be helpful. Listeners were placed in
numerous likely spots and were
always at their posts when
twilight fell. Their reports
were telephoned to district
groups of searchlight operators
and anti-aircraft artillery, and
to aerodromes. At the Horse
Guards (Army Headquarters)
295

in London these reports were compared.
The officers in charge there could thus
learn when and where attacks were
threatened, and defensive dispositions
could be made accordingly. But, so
far, these precautions did not deter
the raiders from attacking, nor embarrass them much when at work.
It is true that German pilots, in their
reports on the raid of September 3o,
complained of " heavy bombardment "
from guns on the ground. But none of
them admitted being hit. Certainly
these guns were immensely active. On
one of these evenings they fired 12,700
shells; on another 14,000. This cost a
great deal and rapidly wore out the
linings of the guns. Nor can the
damage done to nerves by the noise of
firing, in addition to the bursting of
bombs, be left out of account. Many
people suffered incalculably from being
subjected night after night, first to the
miserable uncertainty of wondering
" whether they would come," then to
the sound of the warnings which told
they had come, then to the period of
waiting in misery for the explosions, the
shuddering horror of listening to screams
and groans, the crash of falling houses,
the clanging of ambulances. Even
when " all clear " had been sounded
there was, for hundreds of thousands
of people, no sleep for many hours until
the disturbance to their systems had
quieted down.
Panic now took on forms that were
perilous to public order and even public
decency. Masses of people took refuge in
the stations of the London Underground
railways. Large numbers insisted on
camping out there. The atmosphere
became fetid. The prime minister
asked newspapers not to print descriptions of the scenes caused by air raids,
or to publish pictures of slaughter and
destruction. But word-of-mouth accounts went round quickly, and, further,
people could now imagine for themselves what was happening when they
knew a raid was going on. So " jumpy "
had many of London's east-enders
become that one evening a crowd mistook the signals of warning (maroons)
for explosions caused by bombs. They
stampeded wildly into shelters, trampling each other down. In the frantic
press fourteen were killed, for the
most part women and children.
Now the demand for reprisals went up
with increased fury, and British headquarters in France undertook to carry
out raids on German towns within as
short a time as possible. The threat
seemed to stir the enemy to more
vigorous action. As an interlude, a
number of Zeppelins came over on a
dark October night with the aim of

The Thames we just saw dimly ; two
great railway stations I thought I saw ; but
the speed of the ship running almost before
the gale was such that we could not distinguish much. We were half frozen, too,
and the excitement was great. It was all
over in a flash. The last big bomb was
gone and we were once more over the
darkness and rushing onwards.

destroying war material factories in the
midlands and the north-east. Of eleven,
only six got back safely. Comparatively little damage was done because no
guns were fired, no searchlights turned
on. The airships were too high to be
troubled, therefore the order went out
that silence and darkness should be used
to puzzle them.
Unfortunately, one airship, the L45,
discovered London by its lights,
although they were darkened. The
entire fleet had been gripped at 16,000
feet by an icy gale, of which there was
no sign lower down. L45, like the rest,
had been driven out of its course, and
only by chance did the helmsman (as
he related in an article written nine
years afterwards for the Royal United
Service Institution Journal) guess that
he was looking down on the capital.

It may have been its last big bomb
which exploded in Piccadilly, outside
Swan & Edgar's shop, killing seven and
wounding eighteen people who had not
thought it worth while to keep under
cover. Among the more fortunate was
Charles Hawtrey, the actor,'who escaped
with a shaking. He was on the point
of entering a restaurant when a bomb
exploded nearby. He was blown into
the place by the force of the displaced
air, and suffered from shock, but had
no hurt beyond bruises.
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Epic Flights of Famous Flyers. 6

HISTORIC ENGLAND-AUSTRALIA FLIGHTS
By Capt. J. Laurence Pritchard
Owing to the distance, the accomplishment of an England-Australia flight was the aim of the
most ambitious airmen when civil aviation began in earnest. Now a commonplace, this long
flight was very much an adventure when it was made, not so long ago, by Ross and Keith Smith,
Hinkler, Mollison, Cobham, Kingsford-Smith and others, each of whom also made pioneer
flights in other parts of the world described in other pages

HE London to Australia flight has
appealed more to British flyers
than perhaps any other longdistance flight. During the Great War
many famous pilots had thought about
the flight, and several firms had considered what would be the best machine
to use. But few realized fully the great
difficulties and very real dangers which
would have to be faced flying, for the
first time, half-way across the world, over
unknown country and through storms
of tropical violence, with the knowledge

T

that a forced landing might lead to
complete disaster.
Apart from the honour of making the
first flight from England to Australia,
there was the added inducement that
the Australian Government had offered
a prize of ro,000 for the first machine,
manned by Australians, to make the
journey in not more than thirty days.
Only sixteen years after the event, when
the flight from England to Australia
has actually been made in just over
seventy hours, it would seem that
giving the pilots thirty days was almost
like giving them the money. But in 1919
it did not look a moment too long.
The machine chosen to make the first
attempt on the great flight was a twinengined Vickers " Vimy," a type which
had already covered itself with glory
by being the first aeroplane to cross the
Atlantic in a non-stop flight. The
"Vimy" was one of the big bombers of the
Great War, and was specially adapted for
the Australian flight. It had on board
Captain Ross Smith, his brother Keith

Smith, and Sergeants Bennett and Shiers.
As the aeroplane had to fly over
foreign territory, the International Air
Convention required that it should
carry the distinctive lettering all civil
aircraft now have. In those early days
very few machines had been lettered.
The Air Ministry allotted the letters
G-E A 0 U for the machine, which Ross
Smith and his companions interpreted
as meaning " God 'Elp All Of Us ! "
The " Vimy " rose from- Hounslow
aerodrome on November 12, 1919, and
almost as soon as it reached France ran
into an immense wall of snow clouds,
over 9,000 feet in height. The ninetymile-an-hour snowstorm which was
raging was so bad that Ross Smith
made a note in his diary at the end
of the first stop : " I am a silly ass for
ever having embarked on the flight."
Officially the day was stated to be
" unfit for flying ! " But, once started,
there was nothing to do but go on. Ross
Smith always looked upon that first day
as the worst part of the journey, though

THEY FOUGHT THEIR WAY FOR 11,500 MILES
A year after the armistice in the Great War a Vickers " Vimy " bomber rose from the
aerodrome at Hounslow, Middlesex, to set off on the first aerial voyage to Australia.
Aboard were Captain Ross Smith, M.C., D.F.C., A.F.C., his brother Keith and two
mechanics. Ross Smith (seen upper left) was chief pilot, his brother (lower left) being his
assistant. The " Vimy" (shown below) was the same type as that which Alcock and Brown
used on their Atlantic flight in the same year (1919)
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ROUTES OF ZEPPELINS ON THE ' SILENT ' RAID
Map of the district between Hull, Birmingham and the south and east coasts that was raided by
Zeppelins on the night of October 19, 1917. The course taken by each Zeppelin is indicated
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THE SMITHS COME TO SYDNEY
After the Vickers " Vimy " had reached Port Darwin, her gallant crew continued their
long flight and journeyed across Australia to reach Sydney, New South Wales, where they
received a tremendous ovation on their arrival. Here is the big twin-engined biplane
passing over the cloud-shrouded city a few minutes before making its landing

there was greater trouble ahead. It
gave him and his brother great confidence that they could keep on their
course when visibility was almost nil,
and it was this early confidence which
enabled them to win through.
The first stop was at Lyons. The
following day, when trying to get off at
Pisa, the " Vimy " got stuck in the mud.
When, finally, the great and heavily
loaded machine managed to stagger into
the air, it had to fight its way to Rome
against wind and rain, arriving there a
whole day behind schedule, so terrible
had the weather been. From Rome to
Taranto, from Taranto to Suda Bay,
and to Cairo and on to Ramleh, it rained
every single day, and each day the
weather forecast was : " weather conditions unsuitable for flying ! " Yet
those four men flew on, risking
everything.
Every day Ross Smith and his companions were up at 4.30, for it was a
veritable race against time—and rain.
At Bagdad, to their great relief, the
weather cleared, and Delhi was reached
in thirteen days. So tired were the
four men that they were compelled to
stay there one of their whole precious
remaining days to get a much-needed

rest. From Delhi to Rangoon was
comparatively easy flying, but from
Rangoon to Bangkok high mountain
ranges and dense jungles of an unknown
country lay beneath the machine. The

maps which Ross Smith carried were
almost useless. In fine weather the
journey was bad enough, but in the
monsoons through which they had to
fly it was almost impossible ; the rain
just poured down in a continuous sheet
of water.
So terrific was the rain that both Ross
Smith and his brother were compelled to
take off their flying goggles and peer

ahead, with rain driving into their
unprotected eyes, at 90 miles an hour.
Each man took it in turn to peer ahead
for a few minutes, while the other rested
his eyes. For three hours, between Don
Muang and Singora, the two pilots flew
on with these few minutes of change and
change about, a test of human endurance
which has seldom been equalled.
At Singora ten inches of rain fell in
the night, and another day was lost
waiting for fresh petrol supplies. From
Singora to Singapore the weather
improved, and the flight was without
incident. Ross Smith and his companions were. now so physically tired,
however, that they decided to have
another day's rest. It was spent giving
the aeroplane and its engines a complete
overhaul—a real airman's idea of a rest !
But at Surabaya the aerodrome was
so sodden that a bamboo matting track
had to be laid down, and there was a
further twenty-four hours' delay while
thousands of mats could be collected
from all the villages round ! On the
morning of December 19 the great
machine rose for the last time in the air
before reaching Australia. For five hours
the airmen were flying out of sight of
land across the dreaded Timor Sea.
At three o'clock the journey was safely
accomplished, and the "Vimy " landed.
She had flown from London to Australia
in 27 days zo hours. There were only
fifty-two hours to spare on the prize
schedule of thirty days ! For their
remarkable flight Ross Smith and his
brother Keith were both knighted.
On February 7, 1928, the late Squadron-Leader H. J. L. (Bert) Hinkler, one

Sport & General

HINKLER GETS GOING
Among those airmen who hailed from Australia, the late Bert Hinkler stood second to
none in skill, endurance and indomitable courage. He is seen here starting the engine
of his Avro " Avian," the machine with which he set up a record England-Australia
flight in 1928. Unaided by any mechanic, he serviced his machine throughout the journey
himself, and, in addition, averaged 65o miles a day

of the most skilful pilots of his time,
and one who received far too little
recognition for his outstanding ability,
began that amazing flight from London
to Australia, which, with other of his
flights, is mentioned in the chapter "Light
Planes that Made Flying History."
Hinkler left Croydon at 6.48 a.m., and
arrived at Rome the same evening, a

COMRADES OF FAR ADVENTURE

` SMITHY' OF IMPERISHABLE FAME

No other England-Australia flight has been done in such appalling weather as the first, in
1919, and when the Smith brothers reached Port Darwin after 29 days they had fully
earned the awards of knighthoods and the £ro,000 prize. Here the comrades of the great
adventure are seen after reaching Australia. Left to right, Sergeant W. H. Shiers, Sir Ross
Smith, Sir Keith Smith, Sergeant J. M. Bennett. Unhappily Sir Ross was killed in 1922

All the world knew of Air-Commodore Sir Charles Kingsford-Smith, whose many record
long-distance flights included a number between Britain and his native land, Australia.
One of these was accomplished in 193o with an Avro " Avian " light aeroplane. This
photograph shows the famous " Smithy " at Rome, the first stop he made on his solo dash
to Australia, which occupied 9 days 2r hours 4o minutes
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flight of i,ioo miles non-stop, in itself a
remarkable flight on a' light aeroplane.
In seven days Hinkler had reached
Karachi, in India, the fastest flight ever
made up to that time. He had averaged
over 65o miles a day, alone, with no
one to relieve him at the controls.
In two more days he was across India,
from Karachi to Cawnpore, 85o miles,
and Cawnpore to Calcutta, 65o miles.
On the stage to Rangoon, like so many
other flyers, he ran into storms and rain,
an exhausting and gruelling flight.
Despite the rain and poor visibility,
Hinkler flew the 50o miles to Victoria
Point, Burma, and the following day
flew for nine hours non-stop to Singapore, reached thirteen days after leaving
England. He flew in heavy rain, and at
one time had to make a wide detour to
avoid the worst of the storms. His
last stop before reaching Australia was
at Bima, where he was kept awake most
of the night by mosquitos.
The last day, he started at dawn,
flying his tiny single-engined machine,
with the knowledge that 600 miles of his
flight was a lonely sea crossing, and that
across one of the worst seas in the world.
He carried no food or water. At four
in the afternoon Australia was sighted,
and at six p.m. on February 22, he
landed at Port Darwin. He had made
the longest solo flight up to that time,
the fastest flight to India and all places
beyond, without any financial help, at
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War in the Air. 10

AERIAL ASCENDANCY OVER THE SOMME
By Capt. J. B. Sterndale Bennett, M.C.
During the course of the Somme battles, which opened on July I, 1916, the Royal Flying
Corps maintained an almost uninterrupted ascendancy in the air. The nature of their ceaseless
activities and a number of splendid deeds performed during this period are here related

B

EFORE and during the battles of

Associated Pres,

NINE DAYS' WONDER
The practicability of the small, low-powered aeroplane was admirably demonstrated
when C. A. Butler (seen here) flew his Comper " Swift ' single-seater monoplane to Australia
in record time in 1931. Leaving Lympne, Kent, on October 31, he arrived at Port Darwin
nine days and two hours later. Fitted with a Pobjoy engine of only 75 h.p., his little
craft had a top speed of 135 m.p.h., and was able to cruise at mo m.p.h.
a cost of only X50. Hinkler's flight
showed that the air route to Australia
was within sight of regular flying.
Records are made only to be broken,
and that established by Hinkler was
beaten in 1930 by a remarkable pilot,
Wing-Commander Kingsford-Smith, who
left Heston on October 9 and reached
Port Darwin on October 19, having
cut down the time to Australia to 9
days 21 hours 4o minutes. KingsfordSmith also flew in a light plane, and
flew an average of i,000 miles a day.
The flight was remarkable for its almost
complete absence of real troubles, and
for the amazing endurance of the pilot.
Kingsford - Smith afterwards made
several flights to Australia and, having
been knighted, was lost with a companion while flying over Bengal in
November, 1935, when he was almost
within sight of making another record.
He, Sir Alan Cobham, Mrs. Amy
Mollison and others were the pioneers
whose names will go down in aviation
history for blazing the way to Australia.
From the first flight of four weeks and
two days the flying time has steadily
been lessened. In 1931 C. W. A. Scott,
flying solo, lowered Kingsford-Smith's
time by 17 hours, only to be beaten by
C. A. Butler the same year by two hours !
Great rivals these flyers to beat a record
over 10,000 miles by two hours! In
1932 Scott brought the solo time to 8
days 20 hours 47 min., and in 1933 AirCommodore Sir Charles Kingsford-Smith
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lowered it to 7 days 4 hours 44 min.
On this occasion the great pilot was
flying alone in a Percival " Gull " cabin
monoplane powered with a " Gipsy
Major " 13o h.p. engine. All went well

until he reached the Gull of Oman when
he was taken ill and compelled to remain
in bed at Gwadar until he was sufficiently fit to resume, and thereby lost a
whole day. But having resumed he
went ahead in wonderful style.
Through snowstorms and tropical heat,
these pioneers have blazed the air trail
which is now the regular Imperial Airways route from England to Australia.

PACE-MAKER TO THE ANTIPODES
C. W. A. Scott first came into prominence in 1931 when he flew from England to Australia
in a D.H. " Moth," taking 9 days 4 hours it minutes. In the following year he reduced
this time to 8 days zo hours : and in 1934 won the great England-Melbourne race, with
Campbell Black as co-pilot, in a most brilliant fashion. The time on that famous occasion
was but 71 hours 18 seconds—an hour less than 3 days
Wide World PhOtos

the Somme, the Royal Flying
Corps enlarged the scope of its
usefulness to a remarkable degree, and
throughout the many actions of this
period there was scarcely a day when
pushing and resourceful work was not
being done in support of the infantry.
Periods of idleness were due only to the
weather, which too frequently made
observation difficult or impossible.
This July offensive was preceded by
violent storms, and the first thrilling
adventures were provided by the kite
balloons, which received a very rough
buffeting on•June 23. Incidentally, two
days later the Germans suffered heavy
losses in kite balloons as the result of a
mass attack by British aeroplanes.
Little has been said of these invaluable
aids to observation, as a later chapter
will deal with their work in greater detail, but some idea of the risks that they
ran may be gathered from the following
account. Not only shell-fire from the
ground, or machine-gun fire, bombs
and rockets from the air, were the
daily dangers which beset these vulnerable gas-bags. A thunderstorm might
take a hand, and on June 23, 1916,
two balloons on the Fourth Army
front were struck by lightning and
destroyed, one so damaged that it had
to be ripped, while on the Third Army
front one broke away from its moorings
and was whirled towards the German
lines. Mr. H. A. Jones (the official air
historian in " The War in the Air ")
thus relates the adventures of the two
observers : '
At 13,000 feet the balloon was swirling
in a snowstorm accompanied by vivid
lightning and thunder. It crossed the
German lines north-east of Monchy, but it
was almost at once blown back again, and
then began to fall. When the storm had
first struck, the parachutes had been
shaken from their cases' and opened
out below the basket. Second-Lieutenant
J. W. Jardine at once cut his away, but
Second-Lieutenant G. D. S. M. Pape had
remained attached to his, resisting its
insistent tugging until the balloon began
to fall, when he was forcibly lifted from the
basket and carried high above the envelope.
The ropes of the parachute carried also the
guy ropes of the b al oon with which they
had become entangled. Pape, as he looked
down, could see flames come from the valve
and lick the snow-covered fabric of the gasbag, which was fast losing shape. Realizing
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that his parachute was now holding the
balloon up, he securely fastened the tail
line. The procession parachuted into a
British gun emplacement behind Arras.
Both officers were badly shaken ; Pape
had had his left hand severely frost-bitten
in the snowstorm ; Jardine, in his report of
the adventure, stated that he expected to be
fit for duty in a week.
Observation from kite balloons,
though immensely valuable at this time,
was only a part of an elaborate system
of reconnaissance and co-operation
with the guns from the air. To secure
that this should be effective and that an
adequate photographic record should be
taken of the German defences, which
were being daily strengthened, it was

necessary to protect the reconnoitring
and photographing aeroplanes from
attack.
This was effected by an unceasing
policy of offensive over enemy territory.
Every reconnaissance was accompanied
by an escort of fighting aeroplanes,
whose duty it was to ward off attack,
to seek battle and to keep the German
aerial observers from similarly inspecting the secrets of the defensive
system of the British line.
Under the leadership of Oswald
Boelcke the German air force flared
up into activity at a later stage in the
battle, but the British offensive for a

TWO MILES ABOVE THE FIELD OF WAR
A remarkable impression of height and space is conveyed by this photograph taken over
the Western front during 1916. The aeroplane is a Maurice Farman Shorthorn,"
which, though slow and unwieldy, did great work with the French squadrons engaged in
reconnaissance. The machine carried a pilot and observer in a nacelle, as can be seen, and
an 8o h.p. Renault engine drove a pusher airscrew. Many British pilots were trained on
this type during the World War

HEAVY WORK FOR BREAK - DOWN GANGS
Photos: Imperial War Museum

' PARASOLS' IN THE SUN

Aerial activity was greatly intensified during 1916-17, and the squadrons of the Royal Flying Corps on the Western front worked constantly at high pressure. This photograph shows a scene at La Houssoye, where No. 3 Squadron was stationed. The machines, Morane
" Parasol " two-seaters, are lined up outside their hangars just before starting off for reconnaissance duties over the lines. The " Parasol "
high-wing monoplane was of French design and formed the equipment of Nos. 3 and 4 Squadrons. It was powered with a Le Rhone r to h.p.
rotary engine which gave it a speed of about too m.p.h. Like several aeroplanes of the War period it was extremely tricky to fly

time achieved complete ascendancy.
Comparatively few German pilots found
their way beyond the British front line,
and fighting almost invariably took
place over territory occupied by the
Germans. They themselves admitted
their complete inferiority, a verdict
endorsed by no less an authority
than General Fritz von Below. " The
enemy's aeroplanes," he said, " enjoyed
complete freedom in carrying out distant reconnaissances," while they could
reconnoitre the trench lines and
take their photographs " undisturbed."
While this despairing statement may
seem sweeping, it is in substance true.
The preliminary aerial preparation
for the great battle, which opened on
July 1, may thus be summarized. An
immense area was photographed and the
discovery of new and strong German
defences modified the plans of the army
commanders. Many new targets were
registered for the artillery and persistent
bombing raids were carried out on
railway junctions, on aerodromes and
on the billeting villages behind the
German lines. This last form of attack
bad a moral rather than a material
purpose, being designed to exacerbate
the nerves of the troops in reserve and
deny them rest.
The moment the great waves of
infantry advanced on this July morning

Main lines of railway were a constant target for raiding airmen, as a direct hit might seriously interrupt the
supply of reinforcements, food and munitions. In the photograph above, a bomb falling close to the track has
broken up the permanent way and made a huge cavity into which a heavy locomotive has sunk. In the
photograph (right) the remains of one coach, on which a direct hit has been secured, are shown. Below (left), is the
effect of another direct hit on a train loaded with guns and limbers. The railway at Charleroi is seen (below
right), after raiders had dropped bombs on crowded sidings. These photographs were taken after the German
armies had retreated, and show damage which could only be fully revealed when photographed from the ground

STREAMLINED DEATH
In this remarkable photograph, taken from a British aeroplane over Deerlyck, east of
Courtrai, four bombs are seen streaking together earthwards. The patchwork countryside
below is seared with the railway track and sidings, the target of the raiding craft. The
development of bomb sights and bomb-release gear enormously increased Ole effectiveness
of air attack during the latter phases of the War when objectives could be hit by
missiles from the air with astonishing accuracy
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WORK OF BRITISH PLANES ON GERMAN RAILWAYS BEHIND THE LINES
These four photographs give a most unusual view of the destruction wrought by raiders behind the battlefields, and, though they do not directly
illustrate the particular incident related in the chapter, they are typical of what the author describes. They give a close-up view of exactly
the kind of damage that would be caused in the raid shown opposite
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to the enemy aeroplanes hovering in
the distance. The more likely explanation is that in the turmoil of battle they
were often lost or forgotten. No
operation, on however small a scale,
goes exactly to plan in modern warfare.
Many pilots, rather than neglect this
all-important duty of recording the
progress of the battles, took the matter
into their own hands and came down to
see for themSelves. Many and thrilling
are the adventures which the airmen
had whilst engaged on this low flying.
If the trench or position was still in
German hands they took the inevitable
risk of coming under rifle fire, but they
could generally make a good reply.
A typical contact flight of the morning
of July r was carried out by Captain
J. T. P. Whittaker and Second-Lieutenant T. E. C. Scaite over the advance
of the 3oth division towards: Montauban.
The observer watching the initial progress of the troops saw a battery come
into action against them from a neighbouring wood. The pilot at once flew
over and silenced the battery with
machine-gun fire, turning the gun later
on to German troops lining trenches
east of the wood. They returned to see
the 16th Manchesters entering Montauban, and celebrated the victory by
flying low over the captured positions,
waving their congratulations to the
victorious battalion.
There were a
number of such instances during the
battle, when the aeroplanes were able
to assist the infantry by the effective
use of their machine-guns.
The bombers were early to work,
the broad aim before them being to
wreck railway communications and
thus hamper the arrival of German

EYES ON THE ENEMY
Kite balloons were used extensively for
observation purposes during the struggle
on the Somme, as well as other battles of
the Great War. They were hoisted and
lowered by a motor-winch, and the observers were provided with parachutes so
that they could make an emergency
descent when attacked by enemy aircraft,
as frequently happened.
Here is a kite
balloon, with a ground party holding the
handling guys before an ascent

the aeroplanes were busy above them,
noting their progress and communicating,
their reports to headquarters behind.
Several methods were adopted to enable
the pilot to. identify British troops.
One was the wearing of small mirrors
on the back of the tunic, which, reflecting
the sun's rays, provided a recognition
signal for the observer. Another was
the lighting of red flares, which . did not
always prove successful. There is a
suggestion that the infantry were disinclined to use them, fearing that they
would prove as useful an identification

WARTIME INGENUITY

Imperial War Museum

In torn, Warrant-Officer Scarff, R.N.A.S., invented the ingenious rear-gun mounting
seen here. It consisted of a rotatable ring fixed round the cockpit, with a tubular suppoi ring bar for the gun, allowing the latter to be traversed through a wide arc horizontally and vertically, so giving the gunner-observer an extensive area of fire
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reinforcements in men and munitions.
St. Sauveur and Cambrai stations were
both bombed, and a brilliant hit by
Second-Lieutenant A. L. Gordon Kidd
caught and destroyed an ammunition
train in a railway cutting south of
Aubigny. The most effective raid of
the day, however, was made on the
station at St. Quentin, when 6o ammunition wagons were exploded. It happened that two German battalions were
waiting to entrain and, although they
ran helter-skelter from the bursting
shells, they left 180 dead and wounded
behind and lost all their equipment.
They had to be sent back and re-

KAMERAD • IN MID-AIR
This remarkable photograph, showing the observer of a German L.V.G. two-seater holding
up his hands in token of surrender, was taken during a fight between German and French
aeroplanes on the Western front in 1917. The crew of the German machine had realized
that they were bound to come down in the French lines, and, as in other instances
(see next page), made the gesture of surrender in order that they might land safely

equipped before they could be of any
use in the line. The officer credited
with this feat was Second-Lieutenant
L. A. Wingfield, who was brought down
and made prisoner, but later escaped
from Germany.
Of all stories of escape one of the
most remarkable belongs to this period.
Second-Lieutenant C. A. Ridley, of No. 6o
Squadron, was forced down by engine

SIGNALS FROM THE TROOPS
One means of signalling to airmen, when co-operating with the artillery and infantry in the
War, was with the use of white sheets placed on the ground in various patterns. Here can be
seen this method in operation by the Germans. Th photograph was taken from a machine
flying at a low altitude over a freshly,made trench, in which troops can be plainly seen

trouble behind the German lines at
Cambrai on August 3. This pilot had as
passenger a French agent, whO remained
his companion in hiding for weeks until
they succeeded in crossing the Belgian
frontier. Ridley was arrested in Mons,
despite his disguise and a pretence that
he was deaf and dumb, for he knew not
a word of either French or German. He
successfully manhandled the military
policeman who had arrested him, hid
himself once more, and finally escaped
by means of a ladder which he carried
to the electrified wire at the frontier.
He returned to the front with a memory
stored with information gathered during
his hazardous journeyings, which had
lasted, in all, two months.
One of the most valuable services
contact patrols afforded the infantry
was to inform them of the presence of a
hidden enemy. On the historic occasion
on July 14, when the cavalry " went
through " at High Wood, Captain
A. M. Miller, of No. 3 Squadron, with
Second-Lieutenant C. W. Short as
observer, was patrolling in a Morane
monoplane when he spotted German
troops in the line of advance hidden in
growing crops. He flew low over them,
drawing their fire and spraying them
with bullets, thus making their position
clear to the advancing infantry. These
two officers later dropped a map of the
enemy positions over the cavalry, which
enabled the guns to get a good range.
During the swaying battle which lasted
for so many weeks the character of
aerial fighting did not alter greatly,
although from time to time it became
intensified. The great British ace,
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Albert Ball, at this time began to add
rapidly to the total of his victims. We
read of him on August 22 escorting a
flight of bombing machines and meeting
twenty German aeroplanes. He attacked
and sent to the ground three of these,
and then returned to the nearest
aerodrome for more ammunition. Again
seeking battle, he returned to find the
German formation dispersed and was
himself heavily attacked. His machine
was riddled with bullets, but he managed
to land in a field on the right side of the
line. He slept that night by the side of
his aeroplane, flying back to his own
Squadron (No. 6o) on the following day.
A week later he brought down three
more German aeroplanes.
A British V.C. of the period was Major
L. B. W. Rees (see page 307). On July
Major Rees, following Second - Lieut.
J. E. Simpson, who was shot down,
attacked single-handed ten German

On Ms Majesty 'a Fervicr.

7`ve-dfr,
CHIVALRY OF THE AIR
Against the background of ruthlessness
and horror which characterized the
four ghastly years of the Great War
the chivalry that sometimes prevailed
amongst the airmen stands out in
gladdening relief. An example of this
was the action of the R.F.C. when
Boelcke (right) was killed. Judged to
be a gallant foe, they paid tribute to
him by dropping a wreath and a note
of condolence, both of which are
shown here
Mondsale and 5.5 .,4
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raiders in the neighbourhood of Festubert. Although wounded, he returned to
the fight again and again, inflicting such
damage that the German leader gave up
his attempted raid and turned for home.
Two inventions made for greater
aerial efficiency at this time. One was
a new and greatly improved Lewis gun
mounting, the invention of a naval
warrant-officer and called after him the
Scarf No. 2 Ring Mounting. Briefly,
this consisted of a fixed ring round the
observer's cockpit, round which a
movable ring rolled. By means of a
lever the observer could move his gun
in any direction. A further method of
signalling from the ground was adopted,
and took the form of white disks or
squares laid out along the line of a
position. As will be seen from an
accompanying illustration the Germans
employed a similar method.
Another illustration, in page 305,
shows a German aeroplane in the act of
surrender. Several instances are recorded during the Somme battles of
German pilots throwing up their arms
to indicate that they could fight no
longer. On the morning of August 6 a
pilot of No. 24 Squadron had attacked
a German twd-seater biplane on patrol.
The German observer, having been hit,
stood up and waved his arms. The
British pilot waved him towards the
British lines, but mistaking, or refusing
this order, the German flew on and was
shot down. The other instance was of a
British artillery aeroplane attacked
suddenly from above. The British
observer was too alert to be caught and
sent the German aeroplane down in
flames. As his machine was hit, the
German was seen to stand up in
his cockpit and raise his arms.
But the gesture was made too late.
The death of the great German ace, Oswald Boelcke, took
place on October 28, 1916. Two
De Havilland pilots, Lieut. A. G.
Knight and Second-Lieut. A. E.
McKay, were attacked by twelve
German fighters. Boelcke led the
first six and in diving on Knight's
aeroplane came into collision with
one of his comrades and fell to the
ground. Boelcke's toll of victims
when he died amounted to twenty
British aeroplanes. He was in
the best sense a great fighter, and,
as has been said by Mr. H. A.
Jones, " he proved a determined,
resourceful and gallant foe." The
Royal Flying Corps laurel wreath
dropped by parachute and illustrated in these pages, bore the
legend, " To the memory of Captain Boelcke, our bra v e and
chivalrous opponent."

Topical

LONE HERO OF A BATTLE IN THE CLOUDS
On July 1, 1916, another stirring story of supreme heroism was 2.dded to the annals of the
R.F.C. when Major L. W. B. Rees fought a great single-handed battle with ten German airmen in the Festubert area. After the fight he returned to his aerodrome wounded and with
all his ammunition spent, and for his gallantry he received the V.C. In this photograph he is
seen wearing the coveted ribbon with that of the Military Cross which he alto won. Rees
retired from the R.A.F. in 1931 with the rank of Group Captain
307

CATAPULTED FROM SUBMARINE AND CRUISER
The float-seaplane, although superseded by the large flying boat for long-distance patrol in the R.A.F., is still employed for reconnaissance duties.
Some years ago experiments were carried out with catapulting a tiny Parnall " Pete " seaplane from the ill-fated submarine M2 (above). The machine
was housed in the small hangar to be seen on the deck. Below, a Hawker " Osprey " two-seater fighter reconnaissance seaplane shortly after being
catapulted from the cruiser Sussex. On returning, it will alight on the water beside the warship, and will be hoisted on board by crane. Such
float plane units are organized in Flights, whereas ship-planes housed in aircraft-carriers are formed in squadrons

LEARNING THE TRICKS OF THE CATAPULT
Whilst training for air work at sea, R.N. and R.A.F. pilots are often sent to Leuchars, Fife, where the only Flying Training School attached to the
Coastal Area is based. Here we see a pilot in a Hawker " Nimrod " about to be launched from a catapult as a part of his specialized training course
at this aerodrome. When the pilot is ready, and has the aeroplane's engine running at full speed, the mechanism, consisting of a series of cylinders
charged with compressed air at high pressure and linked to the launching cradle, is put in motion, and the latter is driven forward along the rails.
At the farther end the aeroplane leaves the cradle (also seen in the lower photo in the opposite page), and becomes airborne. The head-rest of the
cockpit is well padded to protect the pilot's head from the terrific jolt experienced when leaving the catapult
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MONSTER EAR TRUMPETS FOR AIR DEFENCE
During the last years of the Great War, sound detectors played an increasingly important part in the air defences
of all the belligerents. Since those days they have undergone great development. Here the emperor of Japan
is inspecting the huge trumpet-like detectors that work in conjunction with the anti-aircraft guns (seen right)

Things of Tomorrow. 6

FUTURE SCHEMES OF AIR DEFENCE
By Boyd Cable
Those responsible for the efficiency of our air forces are facing a problem similar to the one that
has long troubled naval strategists, who have met every improvement in armour with an
improvement in gun power and vice versa. In a dispassionate way Mr. Boyd Cable discusses
measures of protection, and is rather inclined to be of the opinion that at the moment there is a
chance of the defence mastering the attack

is unfortunately only too easy to
describe the many terrifying possiI
bilities and probabilities of air
attack with its methods, plans and
weapons ; and also to set forth the
difficulties to be expected in combating
such attacks.
In dealing with that side of air war in
previous chapters it may have seemed
to some readers that I have been unduly
gloomy and pessimistic. I do not think
so myself, but I shall gladly try to show
the other side of the picture and to describe some of the possibilities of defence.
One can only call these " possibilities " because no practice raids or air
manoeuvres can be carried to such a
point as would prove or disprove the
value of various methods of defence.
Certain lessons are to be drawn from
the experiences of both sides in the
Great War, although these are largely
discounted by the great advances made
since then in various directions, and
notably in the development of " blind
flying," which allows an enemy to reach
a target without seeing it or being seen
by the defence forces on or above ground.
Because this ability is one of the
most serious of the attackers' powers of
penetrating the defence, it is worth the
first and closest examination. In " blind
flying " a pilot, by means of his compass
and various stabilizing and automatic
steering instruments, can maintain a
more or less true course in darkness or
during periods of bad visibility.
In addition to the pilot's own blindflying skill, we know it as a commonplace of commercial air routes that by
wireless he can, if he is unaware of his
position, communicate with his base
station, and within a matter of seconds
he can be told the exact spot over which
he is flying. Both these advantages
are now with the attacker, and so
far no experiments have succeeded in
T

EARS OF THE FUTURE
Perhaps the main problem of air defence
is to devise mechanism which can detect
and register the position of enemy raiders
long before they reach their objective. The
elaborate " telesimetre," seen here being
tested by the French army, is an indication
of future developments
Wide World Photos
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effectively " jamming " or " mixing " a
pilot's wireless questions and answers.
There is, however, one important
factor which inclines against the blindflying attackers and in favour of the
defence. Such flying, especially in
really bad weather and under the additional mental and physical strain of war
conditions, calls for skill, experience
and determination of the very highest

order. It is probable that every
nation's air service trains all its fighter
and bomber pilots in blind flying ; but
the proportion of experts among them
would be very small. Casualties in the
first days of intensive air raiding could
not but be heavy, and those highly skilled
pilots would soon be reduced in numbers.
In the Great War pilots were trained
at a rate that allowed them to go to the

bombers, and yet leave the raiders proportionately weaker for further attacks.
Close-formation flying and fighting is
another item of highly skilled work,
especially in darkness or poor visibility.
Yet if there is visibility enough for the
interceptors to find and fight the
bombers, the latter will be practically
forced into close-formation flying, because this gives them the best or only
chance of beating off attacks by the
fire of one machine covering the blind
spots of the others.
The number of pilots capable of blind
flying and navigating and of close wingto-wing formation flying while under the
strain of fighting and enduring a torrent
of bullets hailing about them is, and
must be, small indeed. A slight swerve
may mean the destruction of two machines ; and, again, the place of such pilots
will be more and more difficult to fill.
In 1917 and 1918 the defence of
England was at a disadvantage, because
the raiders could not be located until
they were practically over the coast. A
comparison of raiding results on London
and Paris is instructive on this point.
There were seven Zeppelin and eighteen
aeroplane raids on London, and, in
round numbers, just under 1,000 people
were killed and 2,000 injured. Paris
was raided twice by airships and 44

AUTOMATIC RAIDER FINDER
The 2nd Anti-Aircraft Brigade of the
R.A. is shown below during manoeuvres at
Watchet, Somerset. The gun is working in
conjunction with a Vickers predictor, by
means of which the position of the objective
is communicated electrically to dials on the
gun. Since its introduction both rate of
fire and percentage of hits on targets at
heights between q,000 and io,000 feet have
been greatly increased
Press

Keystone

IN THE DAWN
Every summer the R.A.F. try out new
schemes and methods during exercises
in which the squadrons engage in mock
warfare. The defence of London is the
main object of these operations, and these
pilots on a "war zone" aerodrome are
assembling at daybreak by their machines

times by aeroplanes, but only 278 people
were killed and 636 wounded.
About 500 German aeroplanes tried
to reach Paris, but because they could
be detected the moment they crossed
the lines, and were subject to attack by
fighters and anti-aircraft guns all the
way to and from Paris, few succeeded
in reaching their target.
It is still a handicap to us in this
country that raiders must be to some
extent safe from attack while beyond
our coast, but it is less so now than in
1918. We have now, for instance, what
we had not then, flying boats able to
keep in the air or on the sea for days,
so that now they can establish patrols
and a chain of listening posts far out at
sea to pass the word of raiders' approach.
In addition to lying quietly on the
sea as listeners, the flying boats may be
put to another use. In connexion with
a proposed commercial Atlantic air
service, a huge boat is to be built which
will take up to a required flying height
an aeroplane secured to its upper wings,
and carrying more fuel than it could lift
from the surface itself.
This pick-a-back " machine is not a
novelty, because flying boats were built
in the Great War acting on the same
principle. There is now nothing to
prevent a large boat or seaplane carrying
one or two fast interceptor fighters far

LISTENING POST
The Observer Corps, a voluntary organization of civilians enrolled as special constables, has attained a high pitch of efficiency in its important work of locating
raiders, both by sound and sight. Sensitive
sound-locators, as seen below in action
during the 1035 air exercises, are used by
listening " spotters." New and better
equipped units are shortly to be formed,
particularly around London
J. Tophom

FINDING A TARGET
The anti-aircraft defences of Britain are
largely in the hands of the Territorial
Army. The above photo, of a rehearsal by
London Territorials, shows the co-operation
of searchlights and gun crews. When
enemy aircraft are reported overhead, the
searchlights, working in pairs, search the
night sky. Effective as the present equipment is, the future will witness remarkable
developments in anti-raid defence

front with no more than a few hours'
actual flying time to their credit. This
would not count as " training " at all
today ; and the more quickly the
peace-trained experts became casualties
and were replaced by hurriedly trained
men, so would the power of attackers
to find a target by blind flying diminish
and the powers of defence increase proportionately.
The casualties, no doubt, will also be
heavy amongst the defending interceptor pilots, but men can be much
more rapidly trained in flying and
fighting than in navigating and blind
flying. The defenders might lose two
interceptor pilots to one of the raiding

out to sea, thus enabling the latter to
save their fuel until they take off on
their own to attack any raiders.
Even now, experiments are being made
with another type of aircraft, which
might be further developed on those
lines of carrying a small, fast fighter on
distant patrols, which the little machine
could not make alone for lack of fuel.
Captain J. A. Sinclair and Mr. A. F.
de Moleyns have described a flight they
witnessed in 1935; made by a " motor "
kite balloon built by Zodiac at Orly,
France. The K.B. hal the standard
envelope of 35,000 cubic feet, with a
long car slung close up to it by the
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KITE BALLOON FOR DEFENCE
This curious craft, constructed by the French, is a kite balloon with a light fuselage
attached. The machine is not intended as an airship, the addition of the body with engine
being for the purpose of making the balloon quickly and easily mobile without deflating
and transporting it on the ground. In this page it is suggested that this " motor " kite
balloon could be used for defence purposes
ordinary suspension gear. The car had in
the bows a 6o h.p. Salmson engine, with
two-bladed airscrew, balanced elevating plane abaft the engine, and large
rudder at the stern. With two hours'
fuel, full water ballast and two men up,
the K.B. had a climb of 2,000 feet and
speed of over 3o m.p.h.
Experiments and developments are
being made with these motor kite
balloons by every country—except ours ;
and the French Army balloon regiments
are being equipped with them. It would
certainly seem that they might usefully
be developed to serve the purpose of
carrying a fast fighter, and, while drifting
for periods with engine stopped, listening with sound locators for approaching
raiders. They could then loose their own
fighters and call up others ; or, even
without a fighter attached, might act as
listening outposts. By these and other
means we should be able at least to
reduce that old handicap against us
of not being able to locate or attack
raiders until over our shores.
One of the most important of the
other means which has very greatly
increased defensive power, is the development and improvement of types of
instrument used for detecting and
locating at a distance the sound of an
enemy's aero engines. All the nations
are straining every nerve to perfect
these instruments, and every improvement in them enormously increases the
chances of the defence.
A sound-locating instrument may be
likened to a huge mechanical ear which
picks up a sound the more clearly as the
ear is turned exactly towards it. A
distant faint sound is magnified by

amplifiers as sounds are in a telephone
or wireless set.
By setting up locators widely apart
—sometimes miles—with communication between, the two can take a bearing,
and the point at which the lines of the
bearings intersect is the position of the
sound-creator. Although the instruments and methods of working them
have greatly improved in recent years,
this has been largely offset by the increased speed of aircraft. They are now
required to be capable of detecting an
enemy who may be as much as 5o miles
away, and to give more warning of
impending attack than our present
types with their effective range of only
a quarter of that distance.
The locators give the defensive aircraft the line, height and direction of an
enemy's flight, and the same information goes to the searchlight and antiaircraft guns' crews. The direction of
the light beams and the shell bursts are
further pointers to assist the interceptors
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SMOKE-SCREEN DEFENCE AGAINST RAIDERS
During the Great War the Navy used smoke screens with considerable success to hide the movements of warships from the enemy. The
discharge of smoke from aeroplanes, invented by Major Savage, was first used for sky-writing, for advertising purposes, and has now been
developed into an important factor in aerial warfare. In this photograph, an army aeroplane belonging to the United States Air Force is
emitting a dense smoke screen over the city of Sacramento, California, to obscure it from the view of enemy air raiders
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ARCHITECTURE FOR AIR RAIDS
If war is still to be the final arbiter of the nations, the cities of the future must be built, at
fantastic expense, not as pleasant homes but as refuges against the horrors of poison gas
dropped from raiding aeroplanes. A famous French architect, M. Paul Vauthier, has
designed such a city and this sketch gives a grim warning of what civilization may come to
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in finding the enemy. Even if the
lights fail to disclose the raiders, the
locators can still keep track of their
position, and the lights and shells follow
them to guide the interceptors to their
quarry.
Apart from shell fire and air fighters,
other forms of defence were used in the
War, and while some of these have been
improved, others, so far untried, offer
good promise of success.
Balloon " aprons " were successfully
used in the War, because even although
no machine is known to have been
brought down by them, the fact that
the German pilots knew they were there,
kept them at a height that made
accurate bombing the more difficult.
The aprons are described in page 259,
and an illustration appears in page 258.
It was a common belief at the time
that these aprons were hung at a

height of 20,000 or even 25,000 feet,
but we know now that actually they
were not above io,000 to ri,000.
Improvements in the ratio of strengthto-weight in metals may now, however,
allow the balloons to rise higher, and
rows of the aprons may be stepped up
to form a continuous deep screen.
Another form of captive balloon
defence may be used. The plan is to
tether a number of kite balloons at
about the same height but at scattered
intervals, so as to form. a sort of roof
over a city. If attacking machines
dive down to clear low clouds or get
within good bombing height, they must
run the risk of dashing into one of
the K.B.'s, or the cable holding it dowii.
Even though the chance may be small
of a machine fouling balloon or cable,
the unpleasant possibility will shake
most pilots' nerve and make them
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chary of taking the risk. In addition
to this plan, explosive balloons and
" aerial minefields " have been spoken
of for defensive purposes.
It may seem a paradox to say that
it is to the advantage of the defence
that future raids will not be made spasmodically and at long intervals as
weather conditions best suit attack. The
raiders will make every effort to pour in
continuous waves of attack so as to
allow the defence no time to extinguish fires, clear streets for fire brigades
and ambulances, and decontaminate
poisoned areas.
This means that attacks must continue day and night, in favourable and
unfavourable weather alike, so that in
some of the periods weather and
visibility should favour the defences
and allow them to take a heavy toll of
the raiders. In recent " sham fights "

Wide World eaotus

GAS-PROOF PIGEON-COTE
During the Great War all the belligerents learned that, despite the mechanization of armies,
the horse, the dog and the carrier pigeon were still of value on the battlefields, and in the
future they will certainly be required for similar purposes. In Germany, where precautions against gas have been rehearsed with characteristic thoroughness, gas-proof pigeoahouses, one of which is here shown, have been devised. The pigeons live in the upper
compartment when there is no danger, but when gas is about they are placed in the lower
one, which is provided with anti-gas filters
and raids on London or specified areas,
the average of results has been so
strongly in favour of the attackers that
it is now accepted as an axiom that
" the bombers must get through."
But this might be changed if our
ground defences had their existing
obsolete equipment replaced by the
latest and best sound locators, searchlights and guns. In the mimic air war
of July, 1935, results towards the end
were much more favourable for the
defence and indicate what might be
done with better equipment and more
training and practice of the ground
units. Early in the last morning, nine
bombing squadrons were making for
London, and no fewer than seven of
them were adjudged to have been caught

before reaching the city. Some were
intercepted at a height of over 16,000
feet, proving good work by coast
observers and sound locators.
The official report of one night referred to the large proportion of raiders
intercepted, and estimated that this
would have meant probable enemy
casualties of about 33 per cent.
It is
true that the remaining 67 per cent would
have made havoc of London, but if such
punishment could be inflicted for only a
few nights an enemy's striking power
would soon be exhausted. And remember, again, that skilled navigators and
experts in long-distance blind flying are
the most difficult of all pilots to replace.
At present, clouds, fog, mist and bad
visibility are the best friends of the
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raiders, often allowing them to approach
unseen from the ground or air. So far,
we have no searchlights able to penetrate
cloud or fog, but they have been so
improved that, although they will not
light up an object beyond, they will
show a glow of light, which is a useful
guide to the interceptors.
It would seem, however, that our fog
enemy is now in process of being defeated.
We have seen those " infra-red " photographs which show distinctly objects
and landscape miles away beyond a
barrier of mist which hides them from
the eye or the ordinary camera. This
subject is dealt with in WAR IN THE AIR
by Dr. S. 0. Rawling (see pages 99-102),
who tells how it is now possible, by
the use of this invention, to overcome
ground haze and to show up details on
a photograph taken by penetrating fog
and haze. Recently it was reported
that a young Londoner, Dr. E. J. Rigby,
claimed to have invented a machine
which allowed him to " see " through
both fog and darkness.
Dr. Rigby said he was then in a position to demonstrate his fog-piercing
apparatus by throwing on a small
screen a clear picture of a landscape ten
or more miles away, although bad visibility prevented the eye seeing more
than a few yards. His apparatus would
also show a scene through artificially
created fog or smoke clouds. He was
then working on an apparatus for the
use of ships in fog, but was also experimenting with a smaller set for aircraft use. If this, .or any other similar
apparatus, should prove successful, the
defence will score heavily.
To sum up the possibilities of defence
as matters stand now and as we can
visualize the near future—we may be
able to take heavy toll of the raiders, but
even if we inflict casualties of 30 or more
per cent in a day or night, a proportion
of the bombers must still get through.
The defences may wear down the
attackers by inflicting losses more and
more difficult to replace, both in pilots
and big long-range machines ; but this
will not prevent the infliction of
appalling damage and destruction of
property and life.
The air and military experts have
long asserted that " the best means of
defence is attack." If that be accepted,
our greatest and most promising Means
of defence lies not in the defensive
interceptor but in the possession of a
tremendously powerful fleet of longrange bombers with the most highly
skilled and practised pilots. The knowledge that we held such a force ready
to strike might do more than deter an
enemy from attacking ; it might even
deter him from making war.

Aerial Armadas in Being. 5

FIGHTING AIRCRAFT WITH THE FLEE
By Major Oliver Stewart, M.C.,

A.F.C.

With its usual adaptability the British Navy has taken the air arm into its service. Aircraft-carr"ers
have been added to the Fleet, and the latest of these, the Ark Royal, bearing the name of the
flagship that went out to fight the Armada in 1588, will hold about 60 aeroplanes. Cleverly, too,
the Navy has adapted the catapult, used by the ancients for launching missiles, to the more
modern task of launching aeroplanes

HE seagoing 'planes used in the

T

world's aerial armadas are of
two kinds—those that take off
from and alight on the water, such as
floatplanes and flying boats ; and those
that are carried in ships and are
catapulted or take off from and alight
on prepared flying decks. In Great
Britain the marine aircraft proper are
the flying boats, and these are operated
by the Royal Air Force. The deck
flying machines form the equipment of
the Fleet Air Arm and are operated
jointly by the R.A.F. and the Navy.
A link between the two extremes of the
R.A.F. flying boats and the Fleet Air
Arm aeroplanes is provided by the
torpedo bombers. Three of the torpedo
bomber squadrons are based ashore
in the R.A.F. and three are in aircraftcarriers with the Fleet Air Arm.
Probably the sea tradition has had
something to do with the success which

has attended British development of
the flying boat, for it as directly descended from the ship. It has been
well put that " the floatplane is an
aeroplane which can float, and the
flying boat is a boat which can fly."
That distinction is observable throughout the development of both types of
seaplane, and it is a distinction which
has tended recently to become more
marked. Today some of the latest
flying boats seem to be ships in the first
instance and aeroplanes only incidentally. Their large all-metal hulls resemble
small destroyers in appearance, with
their riveted metal plates, their portholes and their finely curving bows.
Such accessories as anchors, drogues,
ropes and boat-hooks are to be seen,
and the living quarters with their
hammocks are planned upon ship lines.
Years ago I wrote a small book dealing
with the probable future of aviation,

SILENT SERVICE GROWS WINGS
The Royal Navy employed in 1936 five first-line aircraft-carriers, and another was under
construction. H.M.S. Furious, seen here from the air, carries three Fleet Air Arm squadrons, all composed of landplanes (that is, aeroplanes with a wheeled undercarriage),
especially strengthened for landing on their floating home. The aircraft in flight over the
ship are torpedo-bombers, which form one class of machine carried. The Furious also
carries fighters and spotter-reconnaissance planes
Charles E. Brown

and in it I foreshadowed the production
of immense flying boats with several
decks and large passenger quarters.
Since then the German Do.X. flying
boat, of no less than 7,20o h.p. and with
accommodation for 70 passengers, has
been built and flown. Moreover, the Aeronautical Research Committee has discussed with leading British manufacturers the building of a zoo-ton flying
boat, four times the size of the Do.X.,
and has found that no insuperable difficulties need be expected either in
making or in flying such a machine.
Obviously, formations of the larger
types of flying boat are not likely to be
seen for many years ; but already the
idea of a fleet of such machines is gaining
ground and squadrons composed of
perhaps three large-size machines are in
existence. In the biggest sizes the flying
boats will play a part in their own sphere
resembling that played by the capital
ships at sea. They will be normally
attended by smaller craft and will
form the foundations of the seagoing,
aerial armadas of the future.
One of the machines which started the
development of the section of the R.A.F.

Charles E. Brown

LANDING ON
These three photographs illustrate the
method by which a Fleet Air Arm pilot
lands his machine on the parent aircraftcarrier.
Above, a Fairey " Seal "
approaches the stern of H.M.S. Courageous. The photograph was taken from
the hangar under the flight deck. Below,
a Hawker " Nimrod " comes in over the
deck of the Furious. It is about to
make contact with the series of check
cables stretched across the deck in the
foreground, using the hook suspended
below the fuselage. Lastly, on the left, a
" Nimrod," still in flying attitude, is being
slowed up, as the cable tautens against
the pull of built-in hydraulic mechanism
and reduces the machine's momentum

Charles E. Brown

SEAGOING HORNETS' NEST

No fleet would steam into action today without aircraft-carriers, ships of no great beauty but of great practical value. The photograph above,
of H.M.S. Furious, seen over the tail of a Fairey " Seal " after taking off, shows how the flight deck of the carrier is left unencumbered with superstructure, so that machines may have a clear approach and take-off. Over the lower flight deck—used for take-offs only—may be seen the puff of
smoke showing the wind's direction. In the background steams a destroyer, always present during flying exercises. Below, the wings of a Blackburn
" Shark " are being folded before it is lowered on the lift into the hangars below deck

now devoted to flying boats was built speed, a range of goo miles, and, in the
at Felixstowe to the designs of Com- larger hull, greatly improved accommander J. C. Porte, the pioneer airman. modation for the crew. The interior of
A large Fairey flying boat was also the hull was fitted with four bunks and
built and flown ; but the fleet conception contained, besides the fixed tables and
may be said to have begun with the seats for the navigator and wireless
Supermarine Southampton in 1925. operator, a folding table and two chairs.
With two 47o h.p. Napier " Lion "
The " Iris," which seemed, when it first
engines, carrying a crew of five and came out, to be a marked advance in
with a loaded weight of 14,600 lb., the the size of military marine aircraft, has
Southampton enabled genuine formation , since been overshadowed by several new
work to begin. It was a Flight of these flying boats. The Blackburn " Perth "
boats that did the journey of 27,000
(see illustration in page 28) was the
miles to India and Australia and back first immediate development. It is a
to Singapore in 1928.
three-engined reconnaissance and patrol
The next notable step forward in flying boat of 32, 500 lb. It is 97 ft.
R.A.F. flying boats was the Blackburn in wing span and 251 ft. high, and
" Iris." In its original form this aircraft the engines are 825 h.p. Rolls-Royce
was powered with three Rolls-Royce " Buzzards." This machine mounts a
" Condor " engines, each of 670 h.p. Its
r2-lb. gun in the bow, a thing which
loaded weight was not far short of
places prophetic emphasis upon the
double that of the Southampton, being resemblance to the naval vessel. The
27,odo lb. It enjoyed a higher top Short Rangoon is the type of flying
PATROLLING THE HIGH SEAS
The sturdy aircraft in formation below are Blackburn " Baffin " fleet torpedo bombers,
powered by a single Bristol " Pegasus " engine. They belong to the Fleet Air Arm.
Such formation flying is just as necessary at sea as over the land, if only for self-defence.
When an aircraft-carrier docks, its " brood " is based on a land aerodrome, where training
will be continued. Another torpedo bomber is illustrated in pages 324-25
Charles E. Brown

LARGEST STANDARD BOAT IN THE R.A.F.
The Blackburn " Perth," illustrated above, is the largest and most powerful flying boat
standardized in the R.A.F. Driven by three 825 h.p. Rolls-Royce Buzzard " watercooled engines, the " Perth " has a normal range of 870 sea miles, carrying a crew of five
at a maximum speed of 133 m.p.h. An even larger boat, although not a production type,
is the Short " Saraf and " (R6/28), described in page 91, and illustrated in pages 88-89.
An R.A.F. flying boat, a self-contained unit, does not always need to come ashore for
overhauls and repairs. Still less is this necessary when a floating dock is used, as at
Pembroke, which is capable, as seen below, of holding two boats, in this case of the
Supermarine " Southampton " type. A workshop underneath is an ingenious feature

ARTILLERY OF THE AIR
In addition to an armament of three
machine-guns and a total bomb load of
some 2,000 lb., the enormous Blackburn
" Perth " carries, mounted in the bows, a
37 mm. Vickers-Armstrong automatic gun.
This weapon, seen in the photograph above,
is capable of firing
shells at the rate
of too per minute. This great " flying
patrol ship " is the first machine to be
equipped with an automatic quick-firing
gun as standard
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boat used by the R.A.F. in the Persian
Gulf and the Basra area. It has three
Bristol " Jupiter" engines, its top speed
is 120 m.p.h. and the crew numbers five.
Biggest of all is the Short R6/28,
known as the Short " Sarafand " (see
illustrations in pages 88 and 89). It is,
at the moment, the largest military
aircraft in the world and the second
largest heavier-than-air flying machine
in the world. It weighs 70,000 lb.
(31 tons) and has six Rolls-Royce
" Buzzard " engines with a total of
4,950 h.p. Other R.A.F. types which
are, or have been, in fairly general use
are the Supermarine Scapa, a twin
Rolls-Royce " Kestrel " engined boat of
16,240 lb., and the Short Singapore III,
With four Rolls-Royce " Kestrel " engines, which weighs 27,5oo lb. This
boat has a speed of 145 m.p.h. Mention
must arso be made of the relatively
small Saro " Cloud," used for training,
and the large flying boat of the Saro
type, the A27, an open sea reconnaissance machine.
Flying-boat squadrons of the R.A.F.
are based at Calshot, near Southampton,
Mount Batten, Plymouth, Malta, Basra,
Singapore, Felixstowe and Pembroke
Dock. Their strength differs with the
type of machine and their duties include
coastal defence and reconnaissance.
I turn now to deck flying aeroplanes
and their duties in the Fleet Air Arm.

MACHINES AND MEN AT EXERCISE
The Fleet Air Ann plays an important part in modern naval exercises, and the aircraft and
their crews must be kept on the alert, for surprise is the essence of successful attack. Fine
team-work between the Navy and R.A.F.—both of whom supply officers for the naval
air service—is everywhere apparent. These pictures show how H.M.S. Eagle prepares
and acts on the approach of the " enemy." Above, Fairey III.F. spotter-reconnaissance
planes ranged on deck ; below, a cheerful group of pilots and observers rushing to their
waiting machines. Note the lifebelts, which are always worn

Deck flying aeroplanes are
directly descended from
landplanes, though often
they have slightly larger
wings and therefore a
slightly reduced landing
speed. Their work is the
supreme achievement in
flying organization. No
other aerial activity demands so exact and so
carefully co-ordinated a
system of organization, and
to see a squadron of
fighters leave a deck in
quick succession, like peas
from a pea-shooter, and
then form up in the air
and wheel about the carrier
which is steaming below, is
one of the most thrilling
spectacles provided by a
modern air force.
Landing on is hardly
less exciting. The aeroplanes come in over the
stern, with very little interval between them, and
sit down on the arrester
gear. Their wings are
folded and they are lowered
in the lift with lightning
rapidity. There is no room
in any of these manoeuvres for the slightest mis-

CATAPULTING AN AMPHIBIAN
An interesting experiment carried out at the Royal Aircraft Establishment, Farnborough, was the
catapulting of a small amphibian flying boat—the Vickers-Supermarine Seagull V—the first time
that such a machine had been so launched. Such a combination, if sufficiently developed for practical
naval work, would greatly widen the sphere of the spotting aeroplane's activities. Catapulting is
further illustrated in pages 308-9. Above, the Seagull in position on the launching cradle ; below,,
note the compactness of this machine when the wings are folded ; also its retractable landing gem:

timing or clumsiness in organization.
Everything must work to fifths of a
second if the carrier is to send its
aeroplanes off and gather them again
with the maximum rapidity and without
undue risk.
The British Navy had begun work
with aircraft as early as 1912, and by
that year—a thing not now always
remembered by those who write and
speak of the Fleet Air Arm—aeroplanes
were flown from a platform on the battle322

ship Hibernia. In 1913 the Hermes,
originally a cruiser, was converted into
the first aircraft carrier, but she was
sunk by a German submarine in
October, 1914. A little later the Grand
Fleet Aircraft Committee recommended
landplanes for anti-Zeppelin duties and
the conversion of the Furious as an aircraft carrier. In July, 1917, the Furious
was commissioned with three seaplanes
and five single-seater landplanes. From
that time progress was relatively rapid.
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By 1918 three carriers were in commission and arrangements had been
made for the flying of landplanes from
platforms erected on fighting ships.
Later catapults were introduced, and today catapults for launching landplanes
and seaplanes are fitted to a large number of ships. One submarine, the M2,
was fitted with a catapult to be used for
launching the small two-seater seaplane
it carried. Night landings on decks
were begun in 1927 and now form part
of the regular training. The large
carriers embark as many as fifty or
sixty aeroplanes.
The five carriers of today (1936) are
the Furious, the Eagle, the Courageous,
the Glorious and the Hermes. The first
four are all about the same size, 22,600
tons, but the Hermes, which was built
specially as a carrier and took the name
of the one sunk in 1914, is a good deal
smaller. In 1935 a new carrier, the Ark
Royal, was laid down ; she will accommodate about sixty aeroplanes.
She bears one of the most historic names
in the British navy. In addition the
Australian navy has a small carrier, the
Albatross. Apart from the carriers about
thirty British warships are fitted with
catapults for launching aircraft.
Something may now be said about the
technique of deck flying. The area of
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TO BE DROPPED LATER
Torpedo-dropping is a highly-specialized department of naval air work, and various types
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the flying deck varies with the individual
craft ; for taking off it is ample, but for
landing it is only just large enough.
The business of taking off and landing
is aided by the movement of the ship.
If the carrier, for instance, is steaming
into a 3o m.p.h. headwind at a speed of
3o m.p.h. the effective " wind " into
which the aeroplane will land is 6o
m.p.h., and if its landing speed is
6o m.p.h. it should theoretically be
able to alight without any forward
run along the deck. Actually, certain
difficulties arise. There are regions of
disturbed air which have to be negotiated by the pilot, and the seizing of the
aeroplane by the naval ratings when it
has touched has to be considered, or
else there would be risk of its " ballooning " off again.
When there is no wind, or when
there is only a light breeze, there must

be a considerable forward run after
the wheels have touched, because no
aircraft-carrier can steam at the landing
speed of Fleet Air Arm types of aeroplane. So arrester gear has been devised for catching and holding the
aeroplane and preventing it from going
over the side. In the early days of
deck flying some aeroplanes did go over
the side and a proportion were lost,
so that systems of wiring the deck,
with cables running fore and aft and
then across, were tried in conjunction
with devices attached to the aeroplane
for grasping the wires.
These methods were afterwards abandoned by the British Fleet Air Arm in
favour of a perfectly clear deck, with
no arrester gear at all. Then the
American Navy developed a form of
arrester gear having wires stretched
transversely across the ship. A hook
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on the aeroplane engaged these wires
and collected an increasing number of
them as it went along. Weights were
attached to the ends of the wires and
the collection of these had a strong but
progressive braking effect. This system
was developed and, instead of weights,
various forms of hydraulic and friction
mechanisms were tried, and today
arrester gears working on this principle
are standardized.
As the aeroplane is landing, men run
out and grasp it and the wings are then
folded. In addition to the main flying
deck of aircraft-carriers, there is often
a secondary flying deck from which
single-seater fighters can take off, but
upon which there is no scope for landings
to be made. The types of aeroplane
used, as has been mentioned, are mainly
modified landplanes. The single-seater
fighter used by the Fleet Air Arm,
for instance, is the Hawker " Nimrod "
(Rolls-Royce " Kestrel "), which is the
same as the Hawker " Fury " with a
larger wing area. Various kinds of
torpedo carriers are used and, in
addition, there is the special Fleet Air

The Concise Universal Biography is not
a collection of hard, dry facts ; it is far
otherwise. Great and varied human
interest will be found in its pages, where
bishops and bruisers jostle each other ;
actors and astronomers are placed almost
literally cheek by jowl ; poets and
politicians, profligates and puritans, each

Inspiring Biographies
For authors, editors, journalists, students
—in fact for everyone whose profession
or interest requires the details of the lives
and careers of the twenty thousand great
and famous names treated here biographically—the Concise Universal Biography
is a work for which there is no substitute.

in his place in the serried ranks of the
great, the famous or the notorious. Nor
must the many women therein be forgotten, whether saints or sinners, rulers
or writers, for the selection of them is as
catholic and comprehensive as is the case
with the men. It includes, for instance,
all the noteworthy film stars of today.

5,000 Illustrations
The work is lavishly illustrated. By
illustrating places and things connected
with the personalities described in the
text, the monotonous effect of assembling
a large number of portraits of nearly equal
size has been avoided. There are 5,000
illustrations in the work altogether.

An Attractive Prospectus
is yours FREE for the asking
By sending a postcard today, mentioning Part 10 of War in the Air," for free prospectus, you will
receive full particulars of these four inspiring volumes, and also details of the convenient subscription terms

THE EDUCATIONAL BOOK CO., LTD.,
TALLIS STREET, WHITEFRIARS, LONDON, E.C.4

