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Mr Langleys crodrome The word
1 I

means air runner and this machine is

ii uch that it runs Iraster upon the surace-
of the air than a horse can trot

F For sixteen tears Mr Langley has
steadily pursued his work upon It Kn

grossed as he has been first in nstrono-

midln investigation tad later in adminis-

tering the greatest it our scienlific insti-

tutions he hat had only illst leisure
moments to devote te it and now alter

uqu thousands experiments and hundreds
t upon hundreds ol failureshe has accom-

plishedl what scientists once declared to
be impossible Knowing that his work

ira1 was done almost at the risk ol his scien
tific reputation being questioned during
the early years of u he kept the object

I of bis investigations to himself Today
the uorld knows practically nothing of

them and it was only last May alter
persistent urging on the part ol hit
friend Professor Alexander Graham
Dell that he allowed him to state the
fact that he hail succeeded

TilE AERODROME IN LIGHT

Since theo additional Improvements
have been nude A new and better

ti I machine than that which flew a half a

b mile In May last has been tested It has I

made a more successful flight and today

it Mr Langley permits me to give in my
own words the first lull description of
his success to the public I hue spent
several days with him upon the island
in the Potomac river about thirty miles
below Washington where hit last ex-

periment have been conducted and on
Saturday ttovember sill I witnessed
the most successful flight which has yet
been made I saw tins machine made
chiefly ol steel weighing as much as a

It four car old boy yet fo large that it
Ii would just about nil the average parlor

moved by a steam engine which was
partI of it dart forth from the launching
stage and fly in an almost straight line
through the air a distance of more thin

ii tyon yards or over threeeloarlers oh a
mile It ussr almost as tar as the length
of Iennsyhanla avenue between the
treasury and the capitol The flight was

tI horizontal These was not a quiver of
4 the wings and the great bird like scrod

rome swam as it were upon the tiara
of the atmosphere It lint flsw to the

b right across the bay toward a strip ol
woods and as Mr Ianglcy and myself
watched it our hearls lor the moment
came into our throats lor it seemed as
though it would dash itself against the

I trees As it neared them however it
gracefully swept round and downward

Lb I then turned and rose and as straight as
an arrow Hew across the bay where we
were standing on toward UaslilnUon
It continued lo hip in this straight hori-
zontal lion until the water which lurnish
ed thin steam was exhausted when it

I slushy but gracefully swept down and
sealed upon thin water lighted soI ollftsIgently that not a hit machinery

I was Injuredi and had Iit not been that thin
I eveningi shades werehlllng it could Isave-

been flown again I have never seen any
inanimate thing look so like a thing ol

IfeIt
was as graceful as any bird and as

it swam through the air its propellers
which were going about at the rate of
over a thousand revolutions a minute
train a whirring noise like the wings ol

Ii a bird in rapid flight The leathery
lb smoke ol the engine could be seen

t4 41 wreaihing us way out ol the smoke
Ill tack and as the setting sun caught its

I silken wings and the within silvery sub-
mainingstance which bound the body

its machinery it seemed like a wonder-
ful new species ol bird 1 he treat dan-
ger of losing the machine in the trees
led Mr Langley to put only enough
water in it lo allow it to fly about one

0 and one half nunules It could have
carried water for about five minutes hut

4 as it was it flewI independentZintastop watches one lorlyfive
econds being the only light ot any
aerial machine except ilsell which has

tt ever lasted toe more than a very few
seconds In this minute and three quar-
ters u flew a distance of almost a stile
going at the rate of over thirty miles an
thour and showing that if it had been
fully supplied with water it would have
flown lor more than two miles As it
was its flight was only limited by the
exhaustion of its sieamand there seem-
ed no reason but that with more steam

41 to run It it might have gone on indefi
nitelj With a machine ten times us
weight Mr Langley told me a conden
sir g apparatus could be carried upon it
skids could use the water over antever again and the same amount ol
water would carry it for hundreds ol
times us present flight The machinenew against the wind There w as no11ing of the balloon nature about it ThereMil nnce no gas bacV upholdIt hisslugs stern auu they merely

steadied it as it Iliw like n bird through
the oir The foice which carried it on-

ward oas gencrited upon it

SOB WONDERS Or T11R ArKODROMK

AshI looked at It I could lurdly nnitzt
the remarkable thinjr which Mr Langley
has accomplished Let me repeat it

The iisrndrume Is a machine made al-

most altogether of steel A baloon
floats bnctse Ills lighter than the air
Ibis machine weighs more thin one
thousand times ns much as the air
through ulicli moves The working
parts ol us machinery annul sleiland it
conies a peculiar steam ei gme which
loixes it along through the air In gun
stniLlniK this machine the question ol
weight was an all important one nod
everything had to be reduced to the
minimum thin rodrome weighing
lets than thirty pounds curries about
lour pounds utuvilerlhia lli about
too quarts viol me Hire engine u so
wisltlul it that its lIght must be pro-

tuoriiunsirhp short for when thin water
Ihas boon once converted into steam thin
xrodrome oust stop flying as there li-

no snore water to turmsh steam to run it
The machinery of llc air runner is vera
light indeed but it requires a consider-
able force to move It in proportion to its
weight Its engine is equal to more
than OIK horse power and the movable
parts ol the machinery weigh twenty
six ounces You could put all of ill
machinery into a peek measure Now
a horsr weighs a thousand pounds
Think of reducing the lze ol a horse to
a peck measure and its weicht to

lan

of-

H kitlenl and Iou have some idea ol MrI
leys aerial engine

What does the acrodrome look like
I hove described it in night ex-

amined It at test and I have gone care
holly over its diflerent parts its about
fifteen lent long and about mortem heel
wide from the tip of one wing to the
other The machine moves through the
air on much the sawn prInciple as thaI
by which the twmscrew sleamrr forces
IH WilY through the water On each
side of the at rodrome there iis a sort of
screw propeller or pair of blades in the
shape alone cutting of a screw so hung
upon it pivot that when the sleam ts on
they fly around at the rate ol a thousand
revolutions a minute They look in
haul much like the wheels ol an electric
fan when in action They cut the air so
rapidly that you cannot see the blades
and they an in tact a pair of wheels
about lour tent in diameter flung at this
wonderful speed around through the air
As they move they screw the air ship
onward and this advancing molion-
keeps It up in somewhat the same way
that n swift skater can be supported by
thin ice

The machinery is in a metal receptacle
which ends ma smokestack This Is
hung to a frame work of steel The
wings winchi urn stationary are rhastened
ta the upper part of the came worknnd
they extend out abuse the body holding
he machinery

The machinery wonderfully delicate
but it iis as strong and at the same time-
as lighttins scienlihc Investigation can
make The fuel is gasoline which is
converted inlo gas before it iis used and
which lurntsheii such an intense teat
lIIat th aolis turtt hue uiuuieeOaseconit
II there acre not a specIal pump by
which the water is kept flowing rapidly
through the boiler the intense heat con-
verting some ol the water Into steam as
it flows Lvery part iof the machinery-
is of the mot practical nature and iit
has ben constructed at an enormous
expense of patience and experiment It
may be said that nearly every mom of
tht aerodrome as it IIs now tint together
is the result ol experiment The mak-
ing oh the boiler alone consumed-
moulhs of work Every hit of the ma
chintiy had to be constructed with
scicntinc accuracy It hind tube tested
again and again The dillicultj of get
ling the machine light enough was such
that every part alit had to be remade
many times It would be isi full work-
Ing order when something would give
way and this part would have lo he
strengthened This caused additional

seightsol ceisiutcdt the tutting nIt-

ohf that much weight Iroin sume ulher
part sit the machtncrj At Units the
illiculty seemed almost hcirlbrcikh
but Mr Ianglty went on piecu 1ry piece
assi atom by atom until he at last sue
eedcd iIt selling all the rattt of the
righti strength and proportions Lvcn
ultee hue had completedI lib model intl
lad it ready for flight he was coni ranted
with an unexpected diflitulty which
was it seemed at the time almost im-

possible to surmount
titlICtttNIi TilE IKKUINK-

KTils was the launching of time

machine into the alt One of the most
illicult things that large roaring birds
have to contend with in flying is m get

nga start Suit know how diflicult it-

ISto launch a ship into the water It Is
lar more tlfliciilt to launch an air ship
Mr Langley found that hb machine had
to bo clamped down ou the launching
stage and to be arranged in such a way
that the machinery could be shortest NO

that it should receive a slight Inilitl
velocity and then be released with a
prlng This looks easy It was hard
But Mr Langley at last succeeded in
launching machine by hanging It to

a movible table so that it could be
brood to face the direction In which the
light was lobe made and so that the
wheels of the table would carry the
eiodromc straight out in i horizontal
line and launch it off into the air The
launching apparatus which we used on
favrmber 28 was built on the top of a
house boat and the work of arranging
he table was no small one Asl stood
upon it and examined its construction
Mr Liugley Slid

It dont seem to he much but it is
he result of five years of cxp riments-

Igation

STUDES OF LnNG mRDS

I here asked Mr Longley uohah fleet at-

hractnih Iss utrnutumst to aerial
II cant tell wlicn I was not interested

In it he replied Iused to watch the
birds flmil when I woe a boy and to
vouder nshiutkeptthnmuiu I nllerward-

cird
great

the theory that they possessed
muscular power You knOlv tome

clentlhc men have stated their belief
that the muscular strength of birds
must be enormously greater in propor
limo than that ol men hut thus it
seemed to me could not be true I
could not believe what some French
mathematicians calculated namcl tint
an eagle must h nearly as strong as
man It finally occurred to me tint
there must bf something in the condition
of the air whicli tne soaring birds in
linctively understood but which we do
not This idea I held fur a long tune
he light of birds continuing to be a
wonder to me It is curious how an
idea ol that kind sticks to you I seU
dunn saw a bird llying that I did not
think ol it and even lately I have
watched them for hours trying to
understand how the could move about
through tIme air rising and Idling soar-
ing up and sailing down wilhout any
motion oi the wings

3M Langley I thought that birdsl

us great deal of strenglh lo fly
They cant fly without moving their
wings can they

lhe soaring birds can replied Mr
Langley and they do Ily long distances
with apparently tvcrv little exertion
Darin once watched the South Amerl
can condors whicli you know are im-

mense birds for hours He sass they
ascended and descended soared and
circled about with scarcely the move-
ment ol a leather lie could not detect
a single flap of their wings

I remtmbercontinued Mr Langley
how I stood one cold November day

on the Aqueduct bridge that crosses the
lotomac river above Georgetown and
watched a turkey buzzard which was
lazily soaring round and round watching
ometbirg in the river below The wind
was blowing a gale IIt was going at the
rate ot at least thirtyfive sours an hour
still the bird moved about with the

reatesl ease keeping generally on one
unset but swaying a little as it went
round and round It was not more
than sixty lent above me I could see
it perfectly and could not note the flap-

ping ol awing though I watched it for
a long time I stayed in fact until I
got so cold tint I had to leave

MR IANGI UVS FIRST EXPERIMENT

lana you early saw that there was
susnnhluiog wrong in our theories as to
Ihe bind Mr Louglevi-

Yes was the reply I have always
felt so and I remember well when I be-

gan to experiment to see if my supposi-
tion was correct It was alter a meet
ing of a scientific association in which
some one stated that an inanimate thing
could under tah ciicumstances be
made to move in the air against the
wind by the power ol the opposing wind
Itself lie claimed that he had made
experiments proving this tact and he
staled as an evidence of the truth of his
theory that he had seen birds not only
come close to the earth and hang sta-
tionary in the air but even advance
against the wind and ascend in the air
without lapping their wings He was
laughed at but it is now conceded that
what he claimed is not theoretically im-

possible I rnjsell did not believe he
was right at the time but it set me
thinking My old interest in the subject
revived and I began at once to make
experiments I wanted to know the
actual facts as to the power needed for
flight and how it was possible that
bodies heavier than the air they dis-

placed could kemp themselves in thin ohm

without falling I did discover that
thee was no doubt but tint a machine
could be made which could support
bodies in the air and which would carry
them forward hove shown you here
today a machine which will do this I
have proved that we have the power
and the only qomtlon now is to learn
how to direct and coustrol It

MAKING BRASS PI ATFS II V

Tell me something ol your experi-
ments Mr Langley said I

My first experiments were made
when I was connected with the astrono-
mical observatory in Imsburg It is
now morn than fifteen years ago that I
built my first laboratory for aerial in
estimation here A friend of mine
Mr Witluam Thaw a wcallhy citizen
rmsburg supplied the means end I woo
enabled to make all sorts of tests to as-

certain the power used in aerial motion
One device which lund was a whirling
table This was an arm about thirty
feet long which swung about on n cen-

tral pivot ten leet above the ground
It was moved by a ten horse powc

sUam engine aud it went lying around
moving at all speeds up to seventy mile
an Lour Now on the end of the arm I
put Insliumeiits which would measure
the lilting power of tIme wind upon roy
inclined surface hung to them I had
for instance n spring scale hung there
and to this brass plates were attached
When the arm was put in motion I loun Jl
that the faster it went the less weigh
the plates registered on the scales unit
at great speed they almost floated m the
air I found in tact that the higher the
speed the less was the force required to
keep the plates Iron falling This
seems at first a contradiction of known
principles but I have no time now to

it I found thatexplain not one twen-
tieth of theorce before supposed abe j

cquired to support tm lira under Midi
millions waa nrcIol and wlwt before
tad seemed Impossible I rgan to look
losslblc
FASlhR TO thy WAS wAN STIII

This means that bLood continued
Mr Iaiigey that in etlrely WIOIIR

slim itc mad been made as to time force
iccilcd lo sustain moving bodies In the-

ir Some uhcmaticians reasoning
rom false data had concluded that II

took a certain amount of rower to
keep a thing Irom iillm it would take
much additional power to make it ad-

vance My experiments showed just the
reverse I found th it it took much less
orcc to push n body rapidly through the-
Ir thin was needed to simply sustainl it

there I round in short tint the con
ditiuns ol sir travel with my planes and
of land mud sentravel were in one im
ortaat respect the opposite of con an-

other An ocean steamer running at
twenty knots an hour will take severalI
lines as much coal as Is required to run

itt at the rate ul ten knots an hour The
imlledt express uses agieat sInaI more
coal thin time slowlreight for thug same
weight and distance 1hn iis not so in
aerial flight with planes Actual experi-
ment shows I repeat that the faster the
speed the less the force required to out
laIn the planes and that it would cost-
less to transport such planes through the
air at a high rate ol speed than at a low
one I found further Ihan one horse
power could entry brass plates weighing
ann sathhserale of morn than
otty miles an hour in horizontal flight
veryihing however denended upon
he flight being strictly horizontal I
ound that if it were the least irregular
the power must be increased in proper
thus to the irregularity
A TUN KAHS SKARUl ruts A rBINCIPlF

It must hoes been interesting Mr
Langlesaid t-

It was Interesting replied Mr
Langley but so far it had been con-
ducive to no practical results I hid
been working now for years seeking to
learn tIme principles involved in lIght
I thought I discovered some
of them The question was
tow to apply them The held you know
wasenttrelv new Iliad to make and-
o a large extent invent the machinery

used My experiments showed me that
I must have a very light engine but
they did not tell me how to get it They
did not show me how to keep the flight
horizontal nor did they give me any
idea how such a machine as I might
construct could be made to start and
ight in safety There were a number
ol other things which I should have
liked to know and some of which I still
hope to learn which were entirely in the
lark As the result of my work I had
some extremely important and valuable
acts but my experiments so far had not
told me how to apply those facts lo the
making of the machines lor flying I
had only the conviction that what had
hitherto been an impossible lancy might
In the fulure become a mechanical fact
I could see at any rate from what I had
learned that the suoiect was worth a
new and scientific investigation

illS EXPERIMENTS VITII KHOPER

MOTORS

lIow did you go about the work of
applying your facts said I

Inext11 began a very diflerent kind of
experiments replied Mr Langley
The average man might have looked

upon my next work as somehat child
sh hours in experlment-
ng

i IJpenM1D toys which I tried to
matte actually fly 1 had my facts you
know and I wanted to see how they
would work out Iin actualI practice The
only thing that had yet been done in
making toys or an tiling that would fly
was byan Ingenious Frenchman named-
Ienoud who i decade or more ago hid
made a llying toy by twisting strands of
rubber which in untwisting turned a
itllc propeller wheel made of a couple

ol fealhcn Thr propellers innveil the
toy lorwanl they kept it In the air for
a number of seconds cniulint iit to fly
from filly to situ hundred feet Simple
as this toy looked It was tile father ol a
future Hying mathii sod France ought
to have time credit of it I tried the same
thins ugain nnd alain on a larger scale
my objeU being to learn whit the con
dIttos by which we could secure
horizontal Ilijlit in free air

What dish von lied
Ilddnotfindoutasreitdeal The

rubber modelj flew so irregularly and
for so short a time tint I could not learn
mucn from them I soon saw that I

must have a better motivu power
must have something that would make a
miclihia tly long enough hoe me to ob-

serve how it line In other words in
order to learn how to make a flying
machine must have j 1llng macnhn
to tcgin with

HOW Tllh STEAM EMllS WAS UtILT

I examined nnd experimented on
every kind of a motor Mr Langley
went on I tried compressed air car-
bonic acid gas the storage battery the
primary battery and many other things
mcludinf the gas engine The last was
the most promising and it may some-
day prove lo be the best Lut like every-
thing else I found it too hsuavy for you
see the unglue had to exceedingly
light in proportion to the power Alter
much experiment of this kind I con-
cluded that the only immediate hope
was in the steam engine and that It
could only be used provided it could be
built to a degree of lightness which had
hitherto never been attained I sad to
have nearly one horse power to give me-
a good chance for any practical experi-
ment Now it is only a few yeira since
an engine developing amount t of
power weighed as much as a horse h in
self In other words it weighed some-
thing like 1000 pcunds I had to have
a one horse power engine and boiler
which together would weigh less than
ten pounds or one hundredth the wdght
of n horse and 1 at once went to work
to make it It took me a your to con-
struct itand I had the bet ol mechanics
to help me I reduced the wright atom
by atom building and building until
now I have what I believe to be the
smallest our horse power engine in the
world Us moving parts as I told you
weigh just twenty six ounces or less
thin two pounds As it was withi the
encmc so it has been with every part of
the machine Enemy part of it has had
to be made over iti over again until-
as the result of the greater past of my
leisure hoe the past iii teen ears I hive
accomplished what ton have seen to-

day

Till LVIM MACHINES OK Tilt UTUKE

Yes Mr Langley said I that is
true you have worked hut you have
succeeded

Yes replied Mr Langley Ihaie
succeeded I bave proved both theore-
tically and practically that machines can
be made which will travelI through the
air The question of the development
of the tact iis one ol the future My
motive and interest in the work up to
this lime have been purely scientific ones
but ifI I had the time and mane to spend
upon the construction ota large machine
I believe could make one on a scale
such as would demonstrate to the world

h n
a

b
a

nn grl rr-
a scientific success Thee are many
things yet to be learned concerning it
but I have no doubt that they will be
discovered In the future The moment
that men see that such machines are rut
only practicable but that they may be
made commercially profitable there will
be a thousand inventors working upon
time problem where there is now one I
believe however that the flying ma-

chine will fust come into national use in
J the arts ol war rather than those of

peace In an event ot a great war by

11 eauoolrnrr hal machine time IIIIIIes
ul one nation will tic able lu kno
exactly whit those ol Iliccucniy aru do
leg Ihus radicallyi thangm present
military strategy and tactics to tap nolh
lug ol theiri snuene of dropping down
bombs out off the sJy believe hou
ever that such iiutntionG will finally be
of oven greater admntije in the otIs of-

pe ice I hove faith that the swiftest and
perhaps the most luxurious if not the
safest traveling in the future may be
through the air

lInt will it nOt be Impossible lo In-

duce pcope to risk their hums in tile
first experiments on such imcl lues-

I think not replied Mr Langley
If I had a large u roitromc constructed

on the principles of the one you have
seen today though the danger of the
initial experiment would undoubtedly be
great I am sure I should have to turn
away any number ol mui who would be
anxious to risk a light upon it
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She Rules the Roost
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ROCKING HORSES TOY CHAIRS

STICK HORSES 0k TOY TRUCKS

SHOOFLY HORSES BLACKBOARDS

i
DOLL CARRIAGES 7

i
TOY DESKS

Ii
TOY CARTS i I

ii WHEELBARROWS
TOY CUPBOARDS

I

BOYS SLEOS TOY BUREAUS

s I

GIRLS SLEDS TOY SIDEBOARDS
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00 CROCKERY DEPARTMENT 00
Tis full of appropriate presents for everyone
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