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to learn how to make a flying machine, I must 
have a flying machine to begin with. 

" I examined and experimented on every kind 
of a motor. I tried compressed air, carbonic 
acicLgas, the storage battery, the primary bat
t e r ^ and many other things, including the gas 
engine. The last was the most promising, and 
i t may some day prove to be the best; but, 
like everything else, I found i t too heavy, for 
you see the engine had to be exceedingly l ight 
in proportion to the power. After much experi
ment of this kind, I concluded tha t the only im
mediate hope was in the steam engine, and tha t 
i t could only be used provided i t could be built 
to a degree of lightness which had hitherto never 
been attained. I had to have nearly one horse 
power to give me a good chance for any prac
tical experiment. Now, i t is only a few years 
since an engine developing this amount of 
power weighed as much as a horse himself. I n 
other words, i t weighed something like 1000 
pounds. I had to have a one horse power engine 
and boiler which together would weigh less than 
ten pounds, or one-hundredth the weight of a 
horse, and I a t once went to work to make it . 
I t took me a year to construct i t , and I had the 
best of mechanics to help me. I reduced the 
weight atom by atom, building and rebuilding, 
until now I have what I believe to be the 
smallest one horse power engine in the world. 
I t s moving parts , as I told you, weigh just 
twenty-six ounces, or less than two pounds. As 
i t was with the engine, so i t has been with 
every part of the machine. Every par t of it has 
had to be made over and over again, until , as a 
result of the greater par t of my leisure for the 
past fifteen years, I have accomplished what 
you have seen to-day. 

" Yes, I have succeeded. I have proved both 
theoretically and practically t h a t machines can 
be made which will travel through the air. The 
question of the development of the fact is one 
of the future. My motive and interest in the 
work up to this time have been purely scientific 
ones, but if I had the time and money to spend 
upon the construction of a large machine, I 
believe I could make one on a scale tha t a large 
passenger-carrying flying machine can be 
a commercial as well as a scientific 
success. There are many things yet to 
be learned concerning it, bu t I have 
no doubt they will be discovered in the 
future. The moment tha t men see tha t 
such machines are not only practicable, but 
t ha t they may be made commercially profit
able, there will be a thousand inventors work
ing upon the problem where there is now one. 
I believe, however, tha t the flying machine will 
first come into national use in the ar ts of war 
rather than those of peace. I n the event of a 
great war, by means of an aerial machine the 
armies of one nation will be able t o know ex
actly what those of the enemy are doing, thus 
radically changing present military strategy and 
tactics, to say nothing of their power of drop
ping down bombs out of the s ty . I believe, 
however/ tljat such inventions will finally be of 
even greater advantage in the ar ts of peace. I 
have faith tha t the swiftest and perhaps the 
most luxurious, if not the safest, travelling in 
the future may be through the air." 

" B u t will i t not be impossible to induce 
people to risk their lives in the first experiments 
on such machines?" 

" I think not," replied Mr. Langley. '' If I 
had a large aerodrome constructed on the prin
ciples of t he one you have seen to-day, though 
the danger of the initial experiment would un
doubtedly be great, I am sure I should have to 
turn away any number of men who would be 
anxious to risk a flight upon i t . " 

•—* - t -» 

The Late Mr. F. W. Brearey. 

While the world is waiting for the new de
velopments which seem to broaden out in 
contemplation of the command of the atmo
sphere by man, so tha t he may be free to 
traverse it in every direction, we would remind 
those who would give honour where honour is 
due, not only to offer praise to the successful 
inventor, but also to those whose pioneering 
exertions have led to eventual success—for 
such it must be regarded. Prominent among 
these in our own country is the name of 
Frederick William Brearey, who seems very 
early in life to have been a dreamer of aerial 
dreams. 

I t may account for these youthful aspirations 
tha t his father was a friend of the late Sir 
George Cayley, of Stillingfleet, near Scar
borough, the la t te r being the place of his 
birth in 1816. His father and sister were oc
casionally the witnesses of the experiments in 
flight made by the scientific baronet, and al
though Mr. Fred. Brearey does not re
member any influence upon his mind resulting 
from overheard conversation, ye t the idea 
seems possible. Although he says he remem
bers seeing Sir George a t York, he never heard 
of his aerial experiments until after he arrived 
a t manhood, and only then from his sister. 
Sir George Cayley's papers and experiments, 
published in the " Mechanic's Magazine" of 
t ha t period, have since become to him and other 
students of aeronautics a storehouse of know
ledge. 

The time came when Mr. Brearey's aerial 
dreams began to take shape, bu t no t until the 
year 1865 did he make any progress. 

In the January of the next year the Aeronau
tical Society of Great Britain was launched 
from the House of the Duke of Argyll a t 
Campden Hill. A nobleman of such acknow
ledged scientific a t ta inments becoming Presi
dent of the Society somewhat, abated the 
ridicule of Mr. Brearey's friends, bu t i t has 
accompanied him more or less as each a t tempt 
was reported a failure. 

As soon as it became known t h a t the Society 
was formed in Great Britain, there came plans 
and suggestions from all parts of the civilized 
world, with applications for the money which 
it was supposed tha t John Bull was anxious to 
lavish upon inventors, and from t h a t t ime until 
now, nearly thir ty years, t he copies of let ters, 
all in the handwriting of Mr. Brearey, and 
the letters received, testify to t he gratuitous 
labours of the Honorary Secretary. The 
Society Francaise de Navigation Aerienne soon 
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voted him their gold medal, and, as showing 
the effect which his papers, read a t the meet
ings held a t the Society of Arts , and magazine 
and newspaper articles, for t he most par t re
printed in other countries, had upon scientific 
minds, one of several letters spontaneously 
addressed to him will suffice. I t was from the" 
then President of the American Society of 
Civil Engineers, Mr. O. Chanute, dated from 
New York, February 3rd, 1 8 8 2 : — " W e are in 
this country aware of your long-continued ex
periments and efforts to promote a solution of 
the problem of aerial navigation, and know 
tha t it is through your influence t h a t the sub
ject has been cleared of much rubbish, and 
placed upon a scientific and firm basis." 

I t was soon accepted by Mr. Brearey as con
viction, t ha t aerial navigation could never be 
accomplished by balloons, however useful they 
might be in their own sphere, so t h a t all his 
a t tent ion and experiments were directed to 
the mechanical means of attaining i t . These 
were so suggestive and encouraging tha t in a 
lecture room he was able to show various forms 
of sustained flight over the heads of the 
audience, and although he has lectured in more 
than fifty cities and towns in England and 
Scotland, and liberated models of two or three 
pounds' weight, with a spread of wing of 12£ 
ft., he never caused an accident which created 
anything but amusement. Not so a lecturer a t 
the Royal Polytechnic who, lecturing there 
upon the flight of one of Mr. Brearey's models, 
apologised for the absence of i t upon one occa
sion "because the model had flown a t a lady 
and the lady flew a t him." The action of 
these models, of which he used to show more 
than thir ty in his lectures, was very precarious, 
but occasionally their flight would surprise 
him. At Plymouth, for instance, one wing-
flapped bird flew twice round the room, and re
turned to his hand on the platform, as if 
directed. A t Truro, in a very large hall, a 
screw-propelled plane flew to the end of the 
hall, and, without touching the wall, turned 
round and got fixed on the gas fittings on the 
platform. A t the Hart ley Ins t i tu te , South
ampton, he liberated from his hand the model 
of an albatross, with wings of 12J ft. in width, 
made of very slender material, both as to the 
shaft of the wing and the covering ; so slender, 
indeed, t ha t in holding i t out ready for flight, 
the wings dropped on each side of him, so tha t 
no one would have thought flight possible, bu t 
the moment t h a t action was imparted to those 
drooping wings, they stiffened out, and 
through the reflex action a t the t ip of the 
wing which effects propulsion, the model flew 
the whole length of the room, about 2 ft. 
above the heads of the audience, and, although 
rising a t the end, just managed to clear the 
gallery. This was repeated with like result, in 
obedience to continued applause. With screw 
propelled planes he was equally successful, and 
it is on record how he suggested to Captain 
(now Lieut.-Colonel) Templer the means of 
sending information t o a distance from a bal
loon. Mr. Brearey having supplied the appara

tus of simple construction, Capt. Templer 
liberated i t from a height, when i t travelled 
back to Woolwich Arsenal against the wind, 
which carried away the balloon. Thus was 
conveyed a dead weight, the prerunner of the 
live weight conveyed in like manner by Herr 
Lilienthal's machine near Berlin—at tha t time 
a member of the Society. This successful ex
periment was recorded in t h e " Daily Tele
graph," October 10th, 1879, and " Daily News," 
October 21st. 

As Mr. Brearey has wri t ten a work, " T h e 
Atmosphere as a Medium of Travel," which 
awaits a publisher, I must abstain from much 
t h a t I should like to chronicle, bu t I cannot 
forbear giving a few anecdotes. One of his 
correspondents, advocating the propulsion of 
balloons, thinks tha t it may be accomplished 
t h u s : H e would surround the balloon with 
compartments in which hawks can be located, 
confined by attachments to little leather 
breeches. When i t is desired to propel the 
balloon, the aeronaut yells, and the hawks, 
liberated in this frightened manner, will 
lighten the balloon so tha t it will rise. 

H e even believes t h a t they may be trained 
to pull altogether, and so hawk the balloon 
about the country. Another correspondent 
who, being an engineer, was supposed to under
stand the supporting power of surfaces when 
launched into the air from a height, seriously 
proposed the erection of towers a t distances 
suitable to the effective gliding transmission of 
the surface. The passengers were to place 
themselves under this surface, and glide down
wards to the next tower. 

A lift would take them to the top while the 
apparatus would be hauled up for their recep
tion, and away they would float off t o the 
next tower, and so on, and so on. 

These are a sample of some of the wild 
schemes of enthusiasts. Mr. Brearey has upon 
several occasions lost blood in the cause, and 
copiously, too, a t the Alexandra Palace, when 
a screw-blade, revolving a t a great velocity, 
produced by the great muscular effort he was 
exerting in turning a handle, flew off, and hit
t ing him in the face, cut a portion of his nose 
off, a t the same time cutt ing open his cheek. 
The nose was cleverly sewn on, bu t the after 
effect resulted in an operation by which the eye 
was barely saved. Again, when returning 
from the Crystal Palace, where for many days 
ho had been in attendance, witnessing some in
teresting experiments in plane propulsion, a 
railway accident produced concussion of the 
brain, and confined him to his bed for many 
weeks. I t was in connection with these ex
periments tha t the following ridiculous inci
dent is related. Mr. Brearey had made an ap
pointment to meet the Duke of Argyll, the 
late Duke of Sutherland, and the Earl of Duf-
ferin. After they had spent some time in 
examining the steam-driven apparatus, said 
he, " W e proceeded to the lower level exit t o 
catch the train. On passing the cloak room 
the Earl s tarted from us, saying he would be 
back directly, as he had left his coat there. 
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On at tempting to pass the barrier, the 
ticket collector exclaimed to the Earl , who had 
the coat over his arm, " Holloa, where did you 
get that coat ." The Earl was unaware t h a t 
a ticket was attached to the coat, which had 
caught the inspector's a t tent ion, and caused 
him to look with suspicion upon the whole 
party. "Yes , " said the Earl innocently, 
" there was no one in the cloak room, so I took 
it." 

This was too much for the inspector, who, 
casting a glance at us, said in an authoritative 
tone, " Has anyone else boned a coat ?" 

"Come with me," said the Duke of Argyll 
to the Earl. " What does he mean by boned P" 

" Stole i t ," says the Earl . 
As we reached the cloak room the a t ten

dant, who had left i t for a short t ime, was just 
entering the room, thus confirming the Earl 's 
statement. Of course, this was quite satisfac
tory. " B u t , " says Mr. Brearey, " I shall 
not easily forget my indignation a t the 
man's manner, nor my admiration a t 
the suppression of any anger which 
must have been felt by the party. After they 
had departed, I could not avoid saying to the 
inspector, " Do you know who tha t gentleman 
was that you accused of stealing a coat ?" 

" I neither know nor care," said the man, 
carelessly. 

"Wel l , " I said, " h e was the Earl of Duf-
ferin, Governor-General of Canada; the taller 
of the two others was the Duke of Sutherland, 
and the other was the Duke of Argyll." 

"Good God!" said the man, " y o u don' t say 
so?" 

With respect to the ultimate issue of the late 
plane propelled experiments, Mr. Brearey, who 
—at least, theoretically—became possessed of 
as much knowledge as anyone in this king
dom, said that there were two systems by which 
success has been ascertained to be certain, so 
far as ascent is securable by mechanical means 
alone, viz., Maxim's and Phillip's. The former 
answers to the prognostication of the Duke of 
Argyll, expressed when presiding over the first 
meeting of the Society in 1866. 

" I think i t quite certain tha t , if the air is 
ever to be navigated, it will no t be by individual 
men flying; but t h a t i t is quite possible vessels 
may be invented which will carry a number of 
men, and the motive force of which will not 
be muscular action." 

Mr. Maxim says that i t is only for such 
dire purposes as war that hi3 inventive genius 
has aimed a t . This means heavy weights. 
Phillip's will come within the capacity of the 
pleasure seeker. Both have yet to come under 
control when set free in the air. Both in
ventors are members of the Society. 

"Then , " said Mr. Brearey, "will come the 
real test , and the real danger, but , t ha t success 
will be ultimately attained, who tha t considers 
man's pluck, luck, and perseverance can 
doubt." 

On January 31st, 1896, Frederick William 
Brearey suddenly and peacefully passed away. 

The Death of Lilienthal. 

There can be no doubt t h a t we learn as 
much from failures as from successes, and i t is 
a pity tha t fruitless efforts are no t more often 
pu t on record. How frequently it must occur 
in scientific investigations t h a t a man works 
away upon some idea tha t occurs to him, when 
tha t same idea has occurred to hundreds of 
others before him who have also worked a t 
i t in the vain hope of at taining the desired 
end. A long register of failures may be unin
teresting reading, but i t may be very useful, 
especially when a full and clear reason is given 
for each failure. All s tudents of aerial navi
gation have been interested in the accounts 
of t he experiments of Her r Lilienthal, near 
Berlin. Everyone owned tha t , whether or not 
he was on the real road to the unravelling of 
the mysteries of flight, yet his experiences were 
of the greatest importance. He himself said, 
" this danger can only be avoided by becoming 
acquainted with the wind by constant and 
regular practice," and later, " I myself have 
made thousands of experiments within the lasi 
5 years, and have had no accidents whatever." 
I t is very shocking, then, to hear one day tha t 
this bold experimenter was killed during one of 
his flights. He is bewailed as a martyr to 
science. People then asked " what hap
pened ? " and the answer is generally given tha t 
he lost his balance and fell, and there is an 
end of it . Bu t this is not sufficient. I t is 
most important for us t o know how i t was tha t 
Lilienthal, after all his practice and experience, 
came to grief. We will quote such accounts as 
have been published. The " Daily News " cor
respondent te legraphs: " H e s tar ted with a 
machine from a hill about 100 ft. high, and a t 
first all went well. After remaining in the air 
for a few minutes, however, the machinery got 
out of order, or according to another account, 
a sudden gust of wind caught the machine, and 
the unhappy man fell heavily to the ground." 
Now those who know this simple apparatus 
will ask what par t of the " m a c h i n e r y " could 
get " out of order ? " And as for the sudden 
gust of wind, i t was just these gusts t h a t the 
poor experimenter had been practising to com
bat for five years past . The next account we 
have reads: " Suddenly something went wrong 
with the machineiy, the wings ceased to act, 
and he fell.'| Here again i t is difficult to know 
how the wings, consisting of a rigid plane, 
could "cease to ac t . " Another account says: 
"The apparatus lost i ts balance," and, " t h e 
details of the accident seem to show t h a t the 
conduct of the parachute, for such it really 
was, was very nearly tha t predicted, for the 
machine turned several somersaults." Another 
commentator says : — " Any such apparatus 
which exposes large surfaces to the atmosphere 
is a t the mercy of a sudden gust of wind, with 
the result tha t its equilibrium is destroyed, 
and the whole machine is overthrown and 
tumbles to ear th ." Now any careful experi
menter knows tha t an apparatus can -be made 
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