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A BRINF SKBICR Q¥ TWE PROGRESS OF TV(8 ARY OF AVIe
ATIONS= Uy Thamas Sslfridge,

(A paper submitted by 7, Selfridge, lst, Lisutene

ant, lst, U,8, Pleld Artillery, to the Asrial

Experiment Association 17, 1908, »ith an

acoount of the umuh::{- o;pa-ru-‘nu with

thelir own oachine, Aevedreme No, 2, subsequent

to that date, rnlnd for thia Mioun).
It was ny intemtion, on starting this paper, meraly Lo ree-
fer to those men who had sctually beem in the air in a dyname
4¢ fiying ~achine, But I found on commencing that so rmich ree
|forence had continually to de made to the work of these men
'whe actually laid the foundation for sll that is now taking
|pAnce, that I decided to go back to the beginning and sketch
veory briefly the whele subjsct,

The smount of theught, time, emergy «nd mneney that
\has been expended is stupendous, I have only attempted to name
| the most prominent of those who have diseovered snd laid down
the fundamental prineiples and laws upon whigh we are all now
butng our aexperimentsj; asnd a fow of the others, whe, profite
l.nc by the work of the former, have actually made authemtie
;nlghts.

It 18 an almost adbosclute fast that all men of any
scientific attaimments since the l4th Century, and even pree
'vious to that time, have dadbled in this faseinating subject,
| and hests of others have tried teo imitate the flight of dirds
sinoe first these creatures were Seen in the air by man,

A fow of the sarlier and best kmown scientists he

we see continually referred to by the authorities, are Yewtan,
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| "he prodbably 434 more harm than good through the erroncous
hypothesis wen which he based his caloulations; Nobert

| Hook, and Sir Christopher Wremn, working as members of the

| Royal Seciety of Great Britaim, and Hutten, 0f comparatively
| recent date is the work of Dimes, Duchemin, Ven Loessel,
 Bmeaten, and Langley; while among those now aotively engaged
: in the work are found Prof, A.¥, Zahm, of the Catholic Unie
' versity of Vashington, D,C.; Wood of Johns Hepkinsj Todd of
| Amherst Durand of Cormell; Octave Chanute of Chicage; A.0,
'f Bell of Telephone and Graphophone fame, and Jumes Means of

| Bosten, Editor of the Aeronautical Ammual,

Ve may divide the progress of Aviation inteo the follows
|

ing pericdage

Aist, The Ancient or Seni-legendary emding with

the 16th Century,
Danasus, Oliver of lMal-esbury, Dante, ctc,

&nd, The ecarlyScientifie,ending with the 18th
Century,
Da Vined, Hooke, Wremn, ote.

3rd, The ecaryl Bxperimental, dcaling largely
with saall models teo 1090,
Stringfellow, Tatin, Penand, Goupil, Harw
gETave, oto,

4th The later Seientifie, or ecarly practical
machine from 1688 te 1893,

T™he sientifi¢ researches of M Langley,
» Tatin, t:hmlpn. Goupil, ?mn::-fwwd.
Zahm ete.

The practical motoriess giider of Lilion~
» MP Pilcher, &muu, and the
wrights, |

The practical moteredriven machines, of
& mx.{uo. Maxim, Hesring, Langley, 5&0.

Sth, The present or the later practiical motore
903,
- Zxperiment Ascociastion,

i
|
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| sotuslly traveled in the alr for seme distance with the add
f«n-.-. and alighting without killing himself, is that of
| Gliver of Malmesbury, a Bemedictine Menk, whe, in the Hleventd
| Comtury, flew frem the top of o tower against the wind, by
| the aid of wings, and alighted 125 paces distance, He fell,
| however, and injured himself badly, (See Chanute's Progress
| in MAying Machines, p. 78),
| The next man to have fitted himself with wings and

| fiowm is J.B, Dante, a mathematician of Perugia, Italy, To=
| "ard the end of the 14th CenSury, he construgted a pair of
| artifietal wings with the aid of shich he glided over Lake
| Trasinene, An attenpt was made to repeat this experiment at
| & wedding fostival which took place in Perfigia, by starting

| from the tep of the highest tower in town and sailing soross
| the public square, Ho is saild te have stayed in the alr for |
| quite an appreciadle length of time, dut an irem forging qu
| hedld ons of his wings broke, and he fell on a church,
| breaking one of his legs, This terminated his earial experie
| ments, (8ee Chanute®s Progress in Flying Machines, pp., 81,
82, 108, 208, 263),
The first scientist of note, of vhom we have any auwe
| thentie recerd, %o devote much of his energies to the subjeet
was Leonasde da Vinel who made oopius notes on bird and nan
flight, as a result of keen ebservation of the fermer; and
whe, in 1500, designed a machine to bo operated by mamn power,
'MMGmmoﬂuatutuMmmc
in his bdedy, Me experimented extensively with paper sorows

|

| which he was abld to drive wward inte the air, and anong




his notes a:e found designs of one of 96 feet in diameter,
wade of irom and bamdee, and intended to 1ift a nan, (Bee
Chanute's Progress of Viying Machines pp. 11, 12, 49),

In 1569 we find that Paul Guidotti, an artist of
Lugeis, Italy, comstructed wings of whalebome, covered with
feathers, and used them several times with success, e then
attempted a fJight from an elevation and sustained nhimself
in the air for about a quarter of a =ile, but, deocoming
fatigued, lost oontrol and fell on a reef, breaking one of
his legs, (8¢ Chanute's Progress of Flying Machines, pp.

82, 208),

The Reynl Secicty of Great Britain, in the 17th Cene
tury, gave out among 1ts members various portions of the proe
blém dealing with the art of flying, papers wpon which were
later submitted and read efere the Socliety, and may now be |
found ameng itas proceedings, Some of the ablest of these
were submitted by Redbart Hoeke and Sir Christopher Wremn,

In 16768 o Prench Locksuith by the nane of Besnier cons
structed a yvalir of oseillating wings hinged at the shoulders
and worked by his hands and feet, The wings were arranged
1ike folding shutters, He did mot pretend to be adle to rl.c:
or fiy herisentally, dut wus sble fimally after much practies
to glide oonsideradle distances vhen starting from high placee |f

!
4

(8ee Chanute's Progress of Viying Machines, pp. 12,13),

All the flights mentioned 5o far were really what !

04
would now de csalled glides, i3

We naxt come to the work of the second peried, or

that of more recent imvostigaters to wham we owe much of un‘

([

.
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data upen which we base our present experiments, In 1784 Faue
nney and Bienvenu of Yrance built s model of superposoed sorews
driven by a bow, and submitted it te the French Acadery of

| Seionces, Thie flew succesafully smd they drew up plans for

& larger maneourrying machine whigh, however, was never come
jplom. (8ce Chanube’s Progress of 71y ng Hachines, ppe. 50,55),
| In 2842 H,¥, Phillips of Mgland constructed his firss
;urtu nachine driven by a Here motor, He exhiidbited a model of
it in 1868, He was the first man to investigate thoroughly
_;t.he effects of curvature on the 1ift of various surfanes, ond |
‘m 1884 patented o large series of curved shapes, Continuing

| ne patented in 1891 1.+ he considered the nost efficient
form of all, In 1590 he patented a machine resemdbling ver)
(closely s vemetian blind, placed above a body designed to
earry the engine and aviator, He 15 2till at work om a RTEE T
fz.’h‘ form of this naghine, Th2 surfaces are very thin shallow |

!
planes of considerable extent constructed of wood and having

ilh‘ ourvature of the feomm patented by him in 1891, He succoss

: fully dreve this machine on a circular tyrack fro: whiech it
rose while confined by & cord 80 a pele in the ocenter, (Bee
,jmn'. Progress of Flying lMachines, pp., 50, 64, 17, 166,
5173, 802, 218, ARG, &54).

In 1651 Ls Bris, a Fronch sea capiain, designed a
-uhtn. to be lifted by two superposed screws turning in op=
|pulu dirsctions, He continued his experiments, a deseription
1¢f shich may de found in Landelle'’s "Dans 108 Airs*, Ne atauly

1| that he patterned his later machine on the albatress which’ ’

he had obeserved closely for some ye: u'n. He had noticed

|




" distinet Sendeney of the wing of this bird te "Aspirate® when
held in the wind, Construction was begun on his artifieisl
bird in 1863, Twe bird<ike wings controlled by levers and & |
systam of rigging wore fastened %0 a cence~zhaped bdody 13 1/2
feot long with o maximum bean of 4 feet, A small inclined
mast supported the pulleys, The wings were each 23 feet long,
giving a total width of 50 feet and an area of adout A5
square foet, The weight was 92 pounds, The tail was mousited

| on a wniversal joint, The front edges of the wings were mounte

| od om & plece of flexible wood shaped Like the fromt edge eof
an albatross® wings, The wings could de given a rotary motiom
and the surfaces given a dirfferent angle of incidence, Jhis
AR the firet nentien of ks spplicatien of his RIinciRlS

later used by the Wright Brethers, T™he aviater stood wpright

| and operated the taill with feoot pedals, He started the mache
ine by fastening it to the top of a cart with a sliy knet
and causing the oart to Ve driven inte a ten knot bresse, He
attagpted %o rise, dut the slip knot failed %o work, The
machine, however, showed a rurked tendenoy to Lift and finale

iy tere away the rails of the cart, The horse was then moving

at a gallop., The dird rose to the height of about 300 feet,
carrying with 1t the driver of the cart who had decome fasle
eneod 50 it in sugh a way that his weight acted very much a8

| & tadl of a kite, Le Bris, finding he had picked wp the drive
or breught his machine gently te the ground after traveling
forvard adout 600 feet inte f.ho' wind, On releasing the drive

;nmumwaunu,mtuumw.mw
was blown over on one side, damaging a wing, Upen oorpleting
his repairs, ho ereocted a mast with o swinging yard on the

Emd.m-mm.mtmumomanl
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' 300 foet above the bottam of the Quarry, fasing the wind, |
| Upen being released, it glided well at first, but drepping w
| 1ow the edge of the quarry, it was struck by a vertiosl
| guat which destroyed its equilidrium, Under Le Dris? manipue
| latien the machine partially recoversd itoelf, but foll ale
| most wvertiecally to the ground, It was badly mmashed, the ope
erator at the same time dreaking a leg. It failed for lagk of
;‘ longitudinal oquilibrium, e was sble to control it laterally
| however, by flexing the wings,
In 1867 Le Bris completed his socond machine whioh
| "as lighter than the first, though provided with a moveadle
| counter-weight which was intended to provide antematio equie
1ibriun, One sucocsaful attempt was nade in a light breese
| by starting from the bagck of a stationary cart, e rose, proe

H |
|

| bably a desen feot and gliding about twice as far came dowm

| without mishap, After oumercus other atiwu, none of which
woere sucoesaful, and in many of which the machine was injured

| in starting, he finally suceeeded in flying it as a kite with

| ballast, and once had 1t travel 200 foet against the wind at
a hoight of adbout 50 feet, He was never adle to duplicate thq

| performance, and in one of his later experiments the machine
was again badly amashed, His funds bLeing exhausted, he gave
up further attempts to solve the predblam, (See Chanute's Proe
gress of flying machines, pp. 21, 52, &1, 104 threugh te 110,
141, 106, 202, 208, 255, 263,
In July of 1663 a prominent phetegrapher of Paris Wy
the name of Nadar invited to his reception roems the elite of
| the press, solenge, and artistsyend treated them to a first




reading of his famous "Manifesto Upon Aerial Autanotion®
which appeared the next day in the -ress and was republ ished
and ooxmonted upoen throughout the whole of 2urope, He oxprese
sed the opinien that the prineipal ebstruction in the way of
navigating the air wag the attemtion that had been given to
 balloens; that in order to imitate nature, the flying machine
muat be made heavier-thanealr, and that the surest way of suo~
cess wans the exploynment of the aerial screw, He proceeded
to form a syndicate Lo promote aviation, A journal was founde
ed, the first "Aeronsute®, whigh falled after the fifth issue
owing t0 lagk of funde, The aymdicate did conaideradle experi«
menting with screws with which thay were able teo 1ift 32
pounds per herasepower, (See Chanute's Progress of Wiying
Machines pp. 53, 54, 55, 263),

In 1866 ¥, !, Venham of England published his peper
on "Asrial Lecometion®, in which he gives an accoumt of the
performances of a number of man-lifting kites, He invented a
method ef varying the piteh of a serew hy comstruecting it eof
two gross srms mounted on a shaft with cloth stretched hee
tween the two amme, One of the arms was 50 mounted thatl by
adjusting the screw could de given any desired pitch, 'awving
noticed how thin a stratum of air is displaged delow the wings
of a bird in rapid flight, he patented in 1366 a method of
superposing planes or surfaces one above the ether oo as to
increase the supperting aresa without increasing the leverage.

e Duilt a nachine of five plancs, One above the other, cach

16 feet by 15 inches, containing in all 100 square feet, and
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& second of six plancs each of the sdeve dimensions, contain-
ing in all 120 square foet, th beth of these mschines he
| "as able to glide short digtances, These wers the foro-rune
ners of all present day superposed nachines, the main 41ffw
crence being that the surfaces were not rigid, Hargrave, as
e shall sce later, was the next to adopt this plan, introe
ducing several improvements, (0ee Chanute's Progress of Fly=
| ing Machines, pp. 56, 59, 67, 99, 100, 103, 113, 174 te 177,
231, 253, a78),

A, Ponand, fellowing in the steps of Lawmey and Blenw
venus, in 1870, vhen dut 20 years of age, cometructed, in
Paris, his small model of a heliceptere driven by two supere
posed sorews sctuated by Lwisted rudbdber by which they were
- twned in oppesite directions, Me was adle to onuse this o
rise to a height of 50 feet, Tho device has sinee been widee
1y copled and is the one upen which all such toys, as ~re now
80 oftem seen are bdased, In 18%1 he constructed a model seroe-
plane which consisted of following surfages, a forerunmer of
Langley®s machine, that possessed autamatic equilibdriwm, T™he
lateral equilidrium was attained by bending up the wing tips,
and the lengitudinal by two mmall follewing planes which were
set at an angle of ¢ degroes below the herizom of the leade

ng planes, The center of gravily was placed a 1little in
front of the center of pressure, causing the rachine to proe
gress by swoeps. It was driven Ly a single secrew turned by
a twisted rubber demd., In 1872 he built a model of & mochan=

toal dird whose flapping wings wers also driven by a twisted

rubber band, Tho medel flew 50 foet in 7 seconda, He acooms
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plished a tromendous amgunt of work during t.!m' shert time
which was alotted to him, Anong other useful dovices, he ine
vented a balloon valve, a dclica'c baremeter, and a aystem of
studying dird Tflight by =eans of instantaneous photogrephy,
afterwards carried out bhy Marey, Ne also ocontributed = number
of wvaluable papers to LY'Asronsuts, in onc of which he nentiong
that asoending currents are not rare, and are quite surficiomt
L0 acoount for the soaring Tlight of birds. His last work was
scotmplished with the ald of a mechanie by the name of Onle
chot, It was to construct a large twosmanecoarrying machine,
The design was campletod, but he was not adle to negotiate the
funds, Ne died shortly after, in 1580.(8ce Chanute's Progreas
in Tlying Machines pp. 28, 40, 45, 05, 56, 99, 117, 116, 119,
120, 12, 128, 123, 124, 133, 138, 184, 159, 190, 224, 258,)
Coammandent lenard of the French Aeronmautical War
Batablishzont at Chalaie designed in 1873, and exhidbited in
1879 a "Dirigidle Parachute®, which closely resembdled a
venetain blind semehwnt similar to { . rPhillips?, of which &ho\
different nmembers were flat planes superposed abeve an oviform
body., in 1869 he also publiched the results of the prepeller
experinents performed in conneetien with Lhe construction of
the balloen *La Prance®, He was onc of the moat eminent of the
Prench comtridbuters Lo the art of flying. llc alse conceived the
idea of the hinged propeller which primciple is embodied in
the driving parte of doth La Ville de Paris, and in the dirig-

ible designed by Major vem Parsifal of the Gersan Army. (Bee

Chanute's Progreas lying ¥achines, pp. 70, 71, 104,

166, 170, 253,)




A French Engineer by the name of Victer Tatin cone
structed in 1876 a mechamical dird driven by a rubber band,

' In 1879 he built twe cwuuo‘i‘odol asroplanes which flew
sSuccessfully. He was adle in these nachines to 1ift 110
pounds per horsee-power, He was alse oonnected with Professor
Marey in the latters work on the flight eof birds; designed
Count de la Vaulx®s dirigivle; and has sobed as consul ting
engincer in the censtruction ef tho various French War Bale

. loene, He also de:igned the heavier-than-air machine recently
used by Count de la Vaulx, which was the first machine in

Franee to fly at the first trial, This teok plage in 1907,
He has done a great deal of valuable work on the subject,
much of which may be found in the numbers of L'Asrophile,
and still As sctively engaged in premoting sviation in Prance.
(See Chanute®s Progrese in FVlying Machines, pp. 20, 41, 137,
136, 140, 141, 226, 254} alee L'Aerephile for 1906, 1907,
1908),
Coupil, a distinguished French Engineer bdbuilt a mach=
ine in 1883 for the pwpose of studying the equilidbrium of
acroplanes, He also censtruscted, adbout this swme time, = atoﬂ
engine weighing 43,5 pounds per horge-power, He has made
'many valuable contributiens to this subject, many ef which
may be found in L'Aerophile, and is still actively at work,
He, Tatin, and Commandent Remard are the three men to “hem
France owes most of her present progress in the art of fly=
ing., (See Chanute's Progress in FVlying Machines, pp. 9, 40,
134, 155, 156, 157, 168, 186, 202, 202; alse LeAerophile).



P, ¥, Breary, The llonoradble Seoretary of the Aeroe
nautie Assooiation of Great Britain, in 1879 conotructed a
flying model driven by the wave motion of large and loesely
stretched wings, very much on the same principle used by the
skate in propelling itself through the water, He was Cirst to
use the "pectoral cord® in models driven by flepping wings., This
was in 1885, (See Chanute’s Progress in Flying Machines, yp.
84, 85, 143, to 147, alse "Flying®, an English pudlioation),

Lawrence Hargrave degan his work on flyins -achines
in 1883, and read his first paper on "Trochoided Planes® hefors
the Royal Jociety of New South Wales, Altogether he built
cighteen nodela of inereasing size, all of which flew, e does
not beliove in taking out patonts, dut aa s genoral rule
gives teo the world any discoveries which he makes during his
experimentia, He exercises the greatest care in all his work
making careful measurements of all paris wnd power, and aloe
keeps ver; cemplete records. Up to June 7th 1893, he had read
thirteen papers before the loyal Seclety, His first investi-
gations were wpen the motions performed by the propelling sure
fages of bdirds and fishes, the waves these oreated in the
flulds and the counter-agtion of these waves on the forms of
the prepelling surfaces themselves, Vith the data gloaned
from the sbove, he conatructed fifty models which were to
produge horisental flight, Some of these were driven Ly cloek
work, lle selected the best and from their mean dimensions

dsrived a ctandard feorm for a fresh departure, He then ot~

structed tem various types, seven using fla;ping winga, one

a single serew in froent, ome w0 ascrews in front, and one a




single sorew Lehind, This last, proved 40 be the most sere
vieadle and practical form of the sorew driven medels, He
states that he finde sorews and flayping wings te be shout
oqually preficient, dut prefers the latter, In 1590 he cone
structed a nachine drivem by compressed alr sgtuating flape

| ping wings en the principles laid down by Borelli in 1680,
This flew about 368 feet with an expenditure of 870 s, pds,
It had about 6,43 square feet por pound of weight, The wings
had elastic back edges, 50 as 0 obtain the Lest results from

the torsion induced in then, He used long planes te obtain

| longitudinal stability, dut atates that there is a gain in
efficiengy by using two surfaces with a gnp etween, Tateral
stadility was maintained by the use of a slight dihedral
angle betwesn his surfaces and the center of gravity was
plaged below the center of sapport, e found some difficultle
¥y in camsing the center of gravity o co-inecide with the
conture of proagpure, ilis final conclusions were that the
best position for the center of gravity of a centinuous sure

| fa08 18 .20 or .2 of the teotal length dbagck frem the front
edge. In 1800 he constructed a second model vhich flow 543
feot, In this one he had shortemed the plame, His next nagh=
ine was drivem Wy a three-cylinder copressed air engine
turning a screw propeller, The speed of thias model was 10,34
miles per hewr, It utilised 7 square feetl per pound of weight
and carried 89,5 pounds per horsespower, Up to this time he
had censtruoted sixteen medels, ten drivem by rubber bands
Ia.ddxlvmrooud air, His next work wis an attept %0

develey & gae turdine, but w=s unsuccosaful, He alse made &
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model doat which was propelled into the wind by the wave agte

ion on 1ts under surface, illustrating that peculiar preperty
known as "aapirstion®, /le them turned his attention te steam
engines, and built one weighing 19.2 pounds per horse-power
with which he drove his seventoenth model, A second wsighing
only 10,7 pounds per horse-power was constructed for his
eighteenth medel, N¥o data on the flight of these last twe
models is given, To obtain data on surfaces, he next flew
kites, and in 1892 oconducted his experiments with cellular

kites of various forms, e Tinally arrivaed at the ferm nown

as the dosekite in whigh he used both curved and plane sure
faces, He gives credit to Vemhom for suggesting to him the

m.cr superposed surfaces in the latter?s paper published
in 1866, His box=kite is the medel on whigh many of our
superposed surface flying machines are based., (30¢ Chanute's
Progress in ¥Vlying Machines, pp., 218 te 226, 2238, 230, E£52,
284, 255, 238, 2638),

Glement Ader, » Frenchman, constructed his firet

flying machine in the shape of am artifiedal dbird, in 1872,
Vith this as - basis, he continued at work on later models
ti1l he obtained recognition from the ¥inister of ¥ar with
whose aid he completed, in 1900, at the exponse of about

$120,000, = large menoplsne weighing 1000 pounds, drivem by
twve prepellers, carrying two wings which could be folded at ]
the back. It was exhidbited at the Paris Nxposition of that
yoar, and was alse given a trial at which it sucoceded in

rising frem the ground, but was so lacking in equilibrium



b §
that 1% fell and was wrecked. (Sce Ghanute's Progress in Fiye
ing ¥achinea, pp, M8, 211 to 214, also Mildebrandts® *"Aire
ships Past & Present®),

In L8668 Sir Hirem Maxim hed campleted his large aeres
drome, duilt at the cost of 100,000, with an area of 3875
square feoet, and weighing 7,000 pounds, It had taken hin seve
oral years %o evolve this creation, and it ia due to the
building of this machine that the present light weight autoe
nobile steam engines ewed their early development, Mis prepele
ler axperiments have proved to e of the greatest value, The
maghine was tried on a circular tragk, 50 arranged that it
counld only rise to o very mmall helight, It was made to 1ift
on at least two different ocoasions, and the last time did se
with 50 =much foree that it broke amy the restraining rails
and moved off seross the field, 3y the time the power could
be chut off and the achime brousht to a step, it had bean
very badly wrecked., The asroplane was driven by two seventeen
foot propellers turned by a stoam engine, This work of “axim's
is by fur the most amditious in the field of aviation that
has gyer bheen attempted, MHaving ecxhausted the amount he set
aside for his aserial experiments, he discontinued them, The
tests took plase in "ngland, (Bo¢ Chanute's Preogress in Flye
Machines, pp. 38, 53, 68, 71, 73, 75, 84, 119, 133, 141, 1054,
289, 235 to 246, 208, 864, 258, 267, alse Asronantical Annual
of 1908),

Prof, 8. P. Langley, third Secretary of the Gnithaom=
ian Inetitute at Washingten, began his werk in aviation in

1889, He published his "Experiments in Aero=Dynanics® in 1591
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a8,
and his *Internal Work of the Wind® in 1893, twe contridutions
which prodadly had =ore to do with the promotion of the subde
Jeet then any others up to that tinme, In 1896 hie model WOT 0=
| drome o, 0, steamedriven, with twe propellers, made two gsuow
cesaful flights, A second and a lenger flight of a quarter of
a mile waz ~ade by hie No, ¢ machine on November 28th, le then
proceeded to the construgtion of a large maneoarrying aoroe
 @rome, and with the aid of Mr, 2, ¥, Manley, oaxpleted At in
1903, It was drivem by o 52 12 horse-power gas engine designed
| by ir, Mamley for this partioular purpose, actuating two proe
pellers revelving in opposite directions and weighing but 2
1/2 pounds per horseepower, This engine toe=day remains unexe
colled in its ratie of weight to hersoepower, being in addite
fon waterwcgooled, Mr, Yanley glaims ® have run it an a brake
| for nine hours, and to huve obtained the sbove stated horse= |
power from it constantly for this peried, The large neroe | ‘;‘
dreme was built at the expenss of the United States Governes |

ment, Cengress having appropriated a special sum for this purwe j

pose, In 19003 it was given twe trials, in neither of which
it was properly launched, The first time was due % the Tail- |
ure of the launching device, and the seeend to the giving way |

of the guy wires which supported the engine ded, T™he cenncete
ions of these wires had been greatly weakemod by the racking

they had been subjooted to in the preliminary tests of the
engine, The press of the United States, beocause Prof, Langl ey

in accordance with the directions he had received, had pere
sistently excluded reporters from his experimeunts, sttacked

him s vielently, as & result of the fallure of his ~achine




to get inte the alp, that Congress refused to appropriate
any further meneys for the ocarrying en of his experiments,
Prof, Langley never recovered fro- this disappointment which
he experienced at this lack of confidence. e died in 1906,
his death boing hastened by the constant worry which these
attacks had ocoasioned, 'is machine would unquestionadly have
flowmn had it doen preperly launched, It wag a wenderfully well
constructed piece of mochanima, snd its design was adbsolutely
correat, as has boon demonstirated again and agaim by recent
investigators, !l has probadly done more than any other one
man t0 plage the subject on a fimm seientifie dasis, n4 his
| work, supplemented by that of Lilienthal, may indeed be sald
€0 have falrly launched the matter in a practieoal way and de
largely responsibdble for the rupid and oteady development it
has since undergone, (Seo Chanute's Progress in Vlying 'nche
ines, 3, 5 to 10, 75, 104, 119, 126, =34, 240, 251, 254, 255,
Asropamtical Anmual “or 1866 and Smithsonian Publications),
Otto Lilienthal, s mechanical engineer of %ermeny, is
the man Wose example of actually traweling in the air put the
vhole subjoct on & selid practical foundation and inspired
Pilcher, Chanute, llerring and the Wrights to follew in his
foot steps, e degan h's work iAo aviation in 15841, at the
carly age of thirteem, and comtinued it frem them en till his
doath in 1596, In his odd mements Tor 10 years with his bre=

ther®s assistance he oonstructed nmorm‘-od-l.n of Tflying

rmachines,
His serious work covered a peried of I years. It bes




gan with the aystematieo analysis of the prodlem as it appreare
ed to him, and was continued by carefuld investigation and
experiment, He studied bird flisht and tho forms of bird
vings and investigated carefully the resistance and rescotien
of alr on various surfaces and the power nocessary to maine
tain flight, Mis earliest out door work was 50 suspend hime
oolf froo a spar in a rachine which consisted eof two wings,
and gain experience by irying to exert a certain measure of
contrel uerl the wsppasatus in coeeparatively high #inds, This
ccourred in 1098, I 1094 he cenatructed another apparatus

of 107 square feet, woighing 5 pounds, The surface of this
was later peduged Lo 66 square feet, and itsweight to 79,6
pounds, He first practioced juwing off a ai-:r'lnr; board oot wp
in his gardemn, Aftor soquiring oconsiderable dexterity in
handling his cppasatus, he went (o0 a neardy hill «nd pragte
iced running dowm the alope with it inte the vind, Wis re}e
ative velocity wus abdout &3 miles per hour, dut he w.ulin able
to handle the apparatus at first in a wind strongesr than 1l

| miles per hour, Later ho was able to contrel At in veloode
ties up to 16 miles per hour, His moat favorable glides were
about eme an oight, or seven degrees, and his longest distancés |
“bout 200 and 300 moters, His firet achine consisted of a
single pair lnf wings wvith a curvature of about one in twelve
supplenented with dvertieal and horisontal tail, He later
vuilt gliders of superposed surfeages, corploted plans for

a motoredriven rachine, and them oemstructed an engine weighe

ing 86 pounds which weuld deliver 8 1/2 hoersespower for four

nigutes, His intention was 0 have it actuate surfaces 20 that




Bhey would imitate the rowing fiight of birdee In August of 1698

he was experimenting with sn old glider, which he intended very
phertly te replace with this new nachine, and which was said to
be in such condition as to make cemtinued use of it very hase
ardous, Although he had been warned of its cendition by his
sssistants and 1ts need of overhauling, he omitted to have 1%
tepaired, Om the 9th while in mideadr, the nachine, as had been
predicted, collapeed, some of the guy wires parted and it feld
vith its operator from a holight of about 45 feet, breaking Lile
jenthal®s back, and an injury from which he died in a few howrs

§e was the firet experimenter to realiss that loarning to dale
snce 1s the first great problem of flight, and 19 probably the
greatest contrivuter to aviation, in that he himsell gemonstrat-

¢4 the feasidility of actual praetice in the air, (See Chanutels 1

Progress in FVlying lachines pp. 196, 401 to 21, 214, 263, alwe
Acremautioal Annual of 1896),

A contenperary of Lilienthal, «nd ene of the first te |
felleow in his rootsteps, was Pilcher, of England, whe in 1890 1
started to imitate Liliemthal®s flights, He made several glides "
in Lilienthal®s o ~achines 1n‘ v(}or—an and was the first of i
{no later werkers to cause himself te Le raised in his machine ||
Wy having 1t towed as & kite, On reaching the desired height, |
Ne would cut the machine 10008 and (;1160 down to the ground, Pil-
dher continued hie experiments o 1699 and became very expert
in handling his glider te whieh he found it very convenient to
dttach wheels to aid him in manceuwring it om the ground, In
this same year an opparatus which had develeoped certain struct-
Wral defects collapsed with him in the air, and he was killed
W the fall, As the result of his tests he disearded surfaces

dhich were set at shat is ordinarily known as the w-,o-l




| aa.
|angle for these which dreep after the fashien of a gulls wing,
/Thie latter form he found mere etable, partioulsrly in high |
|inds, These conclusions were lator confirmed by Chemute,
|Rerring, and the Wrights, (Ses Aerensutioal Annual of 1496
and Weeodeboeck?®s Hand=oak),

Ootaye Chanute, one of the feremest civil engincers
:ot this ocountry, although a Pronchoan by birth, published in
3100! his "Progress in Viying Hachines®, the only authentie
and reliable work that has yet wppeared on this sudbjeot and
frem whieh I have obtained most of the material for this are

ticle, In 1004 he sot aside & cortain sun of meney, sbout
1§20,000, which he intended to devote %o practical serial
|experiment, snd scoempanied by the ald ef Mr, Herring, and Mr,
'mnofm“‘waoum*mmamumm

| dhores of Lake Michiganj the Cirst really sucecesaful spparas
| tus used was dosigned by NHerring. They begam with the Lilliene
| Whal type, but foumd 1% very unsatisfueteory, and then Stried
mudtiple fellowing winmgs, Dut very quickly replaced them with
}Mtuumommnmumcrﬁmm«
' the center of pressure, the lack of which had preved disade
vantageous in Lilienthal®s apparatus, the wings were first
made moveadble, This correeted the difficulty te a certaln eme
/temt, Dut 1t was mot until the adeptien of Herring®s spring
kﬂ,“n“ﬂ.ﬁm“q‘. succesasful models and
large machine, that they nttained any marked sucoess, Prem
them on good results were obtained with the twe superposed

| surfaces, Later in 1902, Mr, Chanute designed a system with
piveted wings which preved satisfactory. Hundreds of glides

S""‘ made by these experimenters without a serious acoident, \ 4
i \

\
'




Their dest spparatus wolghed adbout LY pounds, Since 1902 ¥r,
Chanute has not dene any active work other than assist Herr
Noodedoeck in the compillation of hiz handedook, but he has
dovoted his extonsive knowledge of the: subject to the free
assisSance of all #ho have cared to gall upom him for hig
advies and help, (8ee pp. 296 to 300 Noededoeck®s fHandebdook;
a}se Aeronautical Annual of 1495 and 1596 and 1597).

Prefeasor Alexander Oraham Doll took up kite flying
a8 o pastine seventeen  ears age, atarting with cellular strict
wres in the ferm of hexagons and parallelegrams, ‘o nert trigd
triangles but veing dissatisfied #ith the neceassity of introe= |
ducing guys to astrengthem thess forms, he Cimally turned (o
the tetrahedren =z the nost coonemical unit of all, Oreat dife
fioulty was sncoeuntered at first in fastening these units, ox
cells together, but after persistent effort extending over a
gourese of about si: ears, “ho pregent simple and efficloent
aystom was evolved, In the zwmer ef 1907 he wus ready to
turn his attention te the problem of cemveriing Ris kites shich
vecause of the great number of cells and dihodral surf:08s
wr'e very steady flyers, into motor driven flying machines,
and on Degember 6, 1907, sent up his large structure, The
*Cygnet® cenuisting of 3393 cells covered with 1564 square
meters of silk, earryins Licut, 7, Jelfridge, lst U.,85, Pield

Artillery, The kite was flowm over the water, but was campleote-

ly demolished on alighting, due %o inexperienge of Lhe men

stationed ot the flying limne, Important and full data were

ho"ovur obtained, In the latter part of July 1907, Pref, BDal}

sugoeasted to Meaars, Jelle Curtins, ¥, V, Baldwin, J.A.De
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¥oCurdy and Lieut, Beslfrid e thut ey associate themselves
wWith him Tor the purpese of putting a practioal aeredreme in
the air, stating that ¥ra, Fell had re uented that she bHe ale
loved te Turnish funds for the premesion of the experiments
ef sem¢ such bedy, As = result, the Asrial perinent Associe
ation was feormed on October lst, 2907, with the above ohjeat,
the funds for 1ia investigations and erperiments to be furne
ighed by Xras, Nell, Singe its Tormn they h ve put up a
mafl in a tetrahedral kite for .even ninutes, built two s0roe
aremes, No, 1 the "Red Wing®, which made two flishts of 107
yarde and 40 yards, and Fe, 2 the "WMite ing® which -ade Tive
flishts ef 435, 33, 79, 205 and 134 yardsg tetal, 679 yards,
or 62C yards feor Loth, They are now constiructing their Yo, 3

achine,

Ae Ly Herring, "hose interest had leen aroused by
Lilicnthal's exwaple, comenged experi-enting in the early
part eof thc last decade, !z beogan zliding «ith a Lilienthal
type of achine as early as 1693, and in that jear alse come
pleted a very effiolent model drivem by rubdber bands. "o was
enc of Prof, Langley's =asistants during thes latter®s earlier
experinents, and later, in 1096 and 1897, joined iixr, Thanute
in his work in the vicinity eof ”%icaGO. there he deaipgned Lhe

arty?s moat successful glider, which has sinee been erron=
eously nown as the Chanute i pe, ¥c 'And his spring tai],
moun ted OdP unlversal joint, used in all of Prof, Langley's

ruceessful models, znd in the dest of the gliding machines

ised by Chanute, e y a180 the 7irst in this country %0 use

Jn<ceruod surfaces duilt up in the form of an ordinary Wridge
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truss} as well as Lo first nui, 50 far a8 1 knowm, t0 have
made a fliht in » power driven :‘achine} on the 11th and Zind
of October, 1898, at Ot, Joseph, Mich,, he "lew » 4istance
of about 73 feet in o =achine driven by two prepellers sctue
ated by o coprossed alr engine, This flisht took plmee in the
presence of witneasses, and «n sccount of it appeared in a
Chicage evening paper of o comedhat later date, Thia sohine
oarried 182 squars foet of surface, welghed 151 poundc, und
wasd drivem hy a five horgee-power notor, He is now under ocone
tract to dolivear a twoemun machine (o the United States Cove
ernmment about “he niddle of August nd has an order %o huild
a similar one for Mr, WeCouy of the Aereo Clud of Anerioca, (8ee¢
Acronautical Annual 1898 and 1797, foesdeboeck®s Handebook nand
the May number of the A-crican Asrenaut),

Juces Neans of Bosten jpudblished, in 1895, 18906 and
1597 the three volumes of the Aeronautieal Annual which i3
the Lbeat, and one of moatl exhaustive reviews of the Tourth
chapter, or period of the progress of aviation, Heo is ome of
that amall coterie of reminent mem, Langley, Chanu.e, Rell,
Maxim and himself who @ould huve rendered the art an incale
culnble aid by the nere lending of ‘heir nwies te the subjeet,
had they eem content with that alene, !lv is now actunlly and
onergetically working in conneotion w#ith Qatave Chanute, A,
Lavrence Reteh and Alexander Grahwm Bell in raising by August
1st next a $35,000 aviation prise for 1908,

Interest arroused by the repert of Lilienthal®s death

in 1896, eaused the Wright Brothers, Wilber and Orville, now

of imternational fwme, to take the subjeot of aerial navie
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gations Their first idea was to make =

a glider fly as a kite,
80 that they could remain in the air for sore appreciable
time, and thus become used to the sensation of being in the
air, for on investigating the thousand flights of Lilient al,
they found that he had not spent more than a total ef five

minutes in the aire.

They did net complete their first practi-
cal apparatus until 1900, but following Lilienthal's death they
devoted much time and thought to the matter and decided fully

Just what they wanted before they tried their man~carrying

apparatuse The following radical changes from the type of glie

der designed by Herring and used by Chanute were madee

le The, decided te do away with the tail.

2 They

provided for lateral equilibrium and steering

J te the right or left by a peculiar torsion of the main surfaces

which is equivalent to presenting one end of the wings at a

greater angle than the other. (First tried by Le Bris).

3¢ They intreduced a front moveable plane with which

to compensat lfer the moveable eenter eof pressure, being the

first advecates of this method now so generally adepted threugh=
oput the worlde
4¢ They moved *he forward main cross=piece to the ex=
treme front edge.
They enclesed all members and ribs other than struss

in the cleth ef the plane.

5o They re-arranged the wiring se that all of the wires
could be tightened by merely shortening twe of theme

A slight conception ef the werk done by ther between
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1896 and 1900 may be gathered from the above, a great deal
of which was original. Their glider was constructed so that
it could fly loaded in an 18 mile wind. They found from the
yery first that the calculations of early investigators were
going to be of little assistance, and between 1900 and 1903
they practically went over the whole ground in their own
Laboratery. For their outdoor experiments they moved te the
Kill =-Devil Hills of North Carolina, where they spent their
summers gliding from the tops of Sand Dgnes. They continued
this during 1901, 1902, and 1903, Theigggﬁbhino differed dut
little from that of 1900. Early in 1901 they tried increasing
the curvature in their surfaces, but found that this detract-
ed greatly from the longitudinal equilibrium possessed by theidr
1900 glider, whereupon they returned to that of the latter.
In 1902 they added a vertical tail to augment the steering
from right to left derived from their system of twisting the
surfaces and to counteract the tendency of the machine to
turn at each attempt to right it., Toward the end of 1903 they
had practically completed their gliding experiments and had
constructed a power-driven model carrying an engine of 12
hors;;power. Vith this they made a flight on December 17th,
1903, the second men in the world to get in the air in a
dynamie flying machine, and the first to fly in a machine
supplying its own power. They centinued their work on the
subject in 1904, making short flights, and striving to over-

come the many difficulties which they encountered. They did

not attain any great measure of success until 1905, when, on

26th
September , they made a flight of 11 1/8 miles with

i

|
3
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machine drivem by o 25 horse-power gas engine, This motor

was their third, their segond being a 15 horse-power engine
used in thelr 1904 experiments, On September 29th they flew a
distanee of 12 miles; on Ootober 3rd, 15 1/4 miles; on Octobex
4th 20 3/4 miles, ond on Ogtober 25th 25 1/5 miles in 38,08
seconds, In 1908 when the relations detween France and Germany
were somewhat strained over the Norreece question, Prance ore
dered a flying ~wachine from them and put uwp hend of $5000,
This she later forfeited upon the situations decoming less
acute, They resumed their experiments in May, 1908, and are

reported to have wade a flight of eight miles aut a gpoed of
60 miles per heour, The newapapers of rocent date have con=
tained numerous articles cencerning these flights, but the ao=

curagy of their statements must be seriously questioned, as

the flights are said to have been observed by the reporters
fron a distance of not less than two miles, It is stated that
in their last flight in whigh they covered eight ~iles, thelr
machine was cempletely demelished by an untimely eaceoidemt,
The eperater, however, sustained ne injury., Meny of these
tests were made with the machine carrying two men, The)y are
now under ocemtract to furnish a naghine to the United States
Govermment about August 20th of this year, (See Smithsonian

Publications and Noededeeck's HandeBoek),
e o e s () o e et o o o




ANl ACCOUNT OF ENCINT IXPIRIMENTS VITH
DYNAMIC PLYING MABWINES,

¥ Willisn Kress, an ongineer of Vienna, in June of 1901
conatructed a very rremising device which consisted of three
sets of planes arranged in o« form knowm as the Langley Lype
which pesseased 1000 square feoot of surface, It was to he laune
ched from the water, and for this purpose it was mounted on
two narrew aluminum floats, These were constructed for use
over 1o0¢ and mnow as well, It was driven by an 18 Mf"’f""p""‘”
Daimler motor woighing 840 pounds, IS the trial it f\.itunoa o O
sideradble aspeed over the water, but on attenpting to turm it
was capsised by the wind that was then blowing, and 30 badly
danaged that it was abandoned, being pioked up several days
. later on the shere, It did not succeed in rising, (See llildee
dbrandt®s *Airahipe Past & Present®),

Barnest Archdeacon, the man 0 whom more than Lo any
other is due the tremendous activity recemtly 4isplayed bWy the
- ¥rench, formed a Cormission of Aviation in the Aope Club of
Prance® in 1903, In April of 1904 he had duilt a gliding mache
ine very much like that used by the Wrights, with wWhich he

conducted numerous experiments, In the same jyoear he put wp a

oup Tor the first machine that weuld travel over 60 noters,

This was won by BSantos Dunent, on Octeber 13th, 1906, With
Honrdi Deutchede la Meurthe, he put w the Orand Prix of Avie
ation of 50,000 francs (§10,000) Tor the Tiret aviater to
travel » kilemeter in a closed circuit, This was recently -.Q
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by Parnum on January 13%h, 1908, when he covered between

1300 and 1800 meters, returning to his point ef departure,

In March of 1905 he Tlew hi: -lider as a kite, carrying a

load of sand (o repreaseont the weight of an operator, It cume

down unexpeetedly and was badly injured, Later in

Ve s . g0
e o A N

yoar, he dbullt apothor which was rflewn over the waters of the

Seine, It resambled closely = twowcelled Margrave kite, It
flew 400 netors, carrying Gabriel Volsin, holing towed by a

“ .

motor doat vhich was traveling adout 18 miles an hour, Toward

the end of Lhe flisht he cut the Mlying line and descended

gently te thie wsater, In Septlomber this sane kite was flowm

over Lake Jenewvn, Its total welipght was 300 kilegrams; pull

60 kilograms; speed 10 meters per seoond; NMOrse-power oxe
’

pended eight, ThesRexperinentis denenstrated beyend question

the pragticability of the notoredrivem aereplane in the

lizht of rooent developments in the construction of gamseline

engines, Archdeaotn has since givem Wp practical erperie

onting on his own part aund 18 devoting all his ancf‘gitn to

popllarising the art, and with shat sonderful success the

work accomplished in recont years and still being pushed

»ith tremendous energy in France, attests. (Soe L'Aeroph.le
1906 and La Revue de L'Aviation, 1007),

Barly in 1906, Vuia of Prance started work on his
flying machine, and during the awmer of that year is sald
to have made a fow short rflights, !Mis friat public demonstrate

ton, however, took place om October ath, when he made n Tlight

of oi~ht moters, He is conceded to de ihe first man in Zurope®

L0 have left the ground in o poweredriven machime, though




.

| Santes Dument made his Cirs: offfedal riight on Sep tarber 13ty
of this same year, On Octobor l4th, Vula ag:in sucoeeded in
Loaving the ground, This earlier zachine was 4driven by & oare
benic acid ongine designed and built by himself, It proved

Lo be most errafde, and “as undoudtedly the cause of his carly
fallures te make leng m.. He continued his experimonts
on Jamuary 208h, 1907, and alse on March 20th, and March 27th,
58111 using the same notor, On ull of these dates he nade flight
| nene of which exoeeded four meters, e thon decided to dioe
eard this eangine, and bought a £4 horse-power Anteinette
moteor which he inatalled in his new ¥o, & machine, With this
he ~ade a ahort flisht on June det, nd on July 20th succoeds
od in flying 20 meters, The machine cane down unexpectedly

and was damaged, =t the cenclusiom of this rlight, ¥o furthes
reports have beoen received regarding him, =lthough it is ine
forred that he 1s still at work, liis acroplane weighs 23

kileograms, including the operator and had 15,5 Sgquare mz:i-

of surfage,
Santos Dument, the seoond man in Jurepe and the fifth

in the world to travel in the adr in a practiecal flying ~ache
ine started experiments in July 1906 with an seroplane which
he suspended Tirst freo a bdalloom and them from a wire osble
stretched detwoen two points, Thizs was subsequent to werk he
poerformed in the sane year on & helicaeptere that gawve oo
1ittle premise of success that he discarded it in favor of
the sereplane, Whem he felt he had gained suffieiemt ocontred
ever 18, he had an cngine installed, and Sep tember 13th, 1906,

at Bagatelle, he made a Tlight of frem 7 te & moters, On
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he covered 2V00 meters in a cirele, and on April 1lth 3930
neters in ¢ minutes, 30 seconds, thereby winning the Archdeas
oon oup from Famman, hose bdest flight of 2000 moters was made
on March Z1st. Delagrange himself, was, however, the ninth
man 4o France to get inte the air, He is now making flighte
in Bome , (Boe LiAsrephile and Current Publications).

In October of 1906, Hleriot and Voiasin tried their
| firet machine ever the water, BS was unable t0 rise, Bleriet
| then erdered a new apparatus which was couploted in time for
ht-‘ Ju make short flighte of five and six meters on April 6th
and 78h, 1907, On July 1lth he flew 28 to 30 moters and 7¢
meters in his Neo, 3 nachine} On July 368%h he covered 130 noters
and 190 meters; on Ny Xlst, 127 meters) on August lat 100
meters; on August 6%h he made two jumps in & continuous rum,
of 120 and 143 moters, and on August 10th he nade a flight ef
80 meters, All thess flishts were scomxplished with a 4
horse-power motor,Me now replaced it with a 50 horse-pewer
moter, driving a four-bladed propeller, from which he obtained
& puld of 286 1bs,With this nev mashine, on Soptember 5th, he
flew 200 nmeters; on Spetember Llth, 90 and 100 meters) Sepid
| ewber 12th, 100 meters; Geptombder 17th, 134 meters; November
16tk with still amother machine, ¥e, 5, he made a short flight
' at & speed of adeut 80 or 90 kilometers per heur, Ne breke his
wheels on landing. On November 29th he [lew 150 metersj Decem™ ‘
bver 4th 50 to 200 metrs and December Oth he twige flew between |

400 and 500 meters, and alse oxploted a twm in the air, Om f
Doceuder 16th he flow 145 meters, dut later on the same day f

smashed the machine dadly in anether trial, Al together he had |

]
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nine machines built for him,

September 30th 1907, Henry Yarman made his first Flight
of 30 to 460 meters in » ~achine duilt for him By the Voisin
Brothers aleng the sane lines emdbedied in Delagrange®s, e
rracticed constantly and on October LUMA flow 300 moters;
Octoder 19th, 100 metersj October 23rd 170 meters, and keep=
ing at 1t dally he sucoeeded on Octodber 26th in covering ™
neters, Ho had now totalled 2,6 kilemoters, On Yovember lst
and ind he oade short Tlights, and on November Oth, he flew
00 and 400 neters., On Noyeamber 9th, he was able to execute
a %turn, and en Novemder 10th, in a flight of 600 meters, he
conpleted 3/4 of a circle, ¥o still centinued teo practede
at overy favoerable orpertunity, and on Japuray 1llth, 1908, he
sag twice =ble to returm to his starting point, On January
15th he won the Deutghe=Archdeacom prise of 50,000 france by
flying between 1800 and 1800 meters and returning %0 starte
ing poimt, He made his longest riight to date, of 2005 melers
on March Zlst 1908, March 27th he had aserious accident while
praoticing ocurves, in vhich his machine was badly amashed, Fe
escaped from the wreok with dbut alight injuries, On May Oth he
is reported to have flown 700 feet with his father as = pase
sengey, and oarrying eisht gallomns of waler Tor cooling the
motor, and 2,6 galleons of alcehel for fuel, (800 T.YAsrohpile
and Current Publications),

Rovert ICsnaul t«Polterie, carly in 1903, began gliding
experinents »ith a nachine very similar to that used by the

¥right Brothers, and sequired censiderable facility in hand=
|iing 4%, Me continued eperinenting and finally en Octoder L8nd




October 26th, he flew 100 moters and turmed in the alr, On

all of which he hepes to try out this yvear, Two of these

cations), The metor which he designed hinself consists of

on the other, It is 1ight and saild %0 »o quite efficient,

Be is still experimenting (8ee L!Aerephile),
Gount de laVaulx in = machine designed for him Wy
Victer Tatin of 40,6 square neters of surfage, weighing 400

phich was, however, remodeled 00 as to consist of 13 8q are
poters of surfuce and oarry a 4 horse-power notor, flew
snd 70 meters on Dooember 18Sh 1007 In the latter flight,

$'Asrophile snd Curpent Publications)

By

| 1907, had cmpleted a poweredriven moneplane of 18 square 1ote

ers surfaee, “Sighing 230 kilogrems snd oa Tying a 350 horsoe
power moter, with whioh he fiew 1350 meters on that date, On

the

27%h he again flev 100 nmeters, He built a cocond nachine of
1¢ square netera surface, weighing 500 kilograums with "hich
he “ade short Tfiighta in Novemder, ¥o date hic machines are
by far the best oconstructed and moat solentific, Mo 19 sald
to now have Tour mere nachines which ho is keeping in reserve

uachines are of 30 horsoepower and two of 00, Ono of the lattey
‘8 L0 oarry two poaple, (Boe LAsrephile and Current Pudlie

soven oylinders, oporating tvo cranks, four on one and three
Piachoff comploted his twoesurfuco aoroplane in Lime

te make short flights on Degowder Lth, and Gth, 1907, On June
wary A0th, 1908, ho madg threoe flizhts of 30, 40 and 80 moters,

kilograms and driven by a 40 horse-power motor actuating twe
propellers two meters in diameter with a pitch of 2,3 meters,

shich was nade before a vory heayy wind, the machine ocollapased
{n the air, but fertunately, vith no harm to the eperater, (Bee

L
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he Gastambideelongin ~achine w#as “lown by Beyer ror
s distance of asovaral naters on Yebruary 8th 19007 It weihed
350 kilograms, had 24 square neters of surfans and was driven
by a 50 horse=power motor, On February 12th 1t made flishte
of 100 meters and 150 meters and on Pebruary léth 1t flew
60 meters, but strugk onc wing and turned « complete sormreaull,
damaging the machine badly. ¥o fromt control was used, the
hel At deing regulated entirely by the speed of the moter,
(Bee L'Aerophile).

Mishamer, a Dane, iv sald %0 have made a number of
ghort fligshte during 190¢, on the Island of Jiolm, Fic used at
that time - nince horoe-=power neter mounied in & single surface

whine, Altogother ho has tried three Lypes of asroplanes a
monoebies and trieplane, {io second apparatus had *7 square
notors, weighed 34 kilegrams without the operator, and used
a 30 horgeepower motor Lo drive a fourebladed propeller at
900 revelutions per minute, Its total =eight in flicht is 206
kilograms, On July 24th 1908, he nade an unefficial flight
of 170 metars, and on Poebruary 13th with his last ~achine of
27 square meters, he made an official Tlight of 300 meters,
Altogother, he is said to have been in the aiy 200 tines, (See
L'Asrophile and Current Publications),

In Dohemia, !issers, Ettrich and Vels comducted gliding

sxperinents in 1907, Their Ddest glides are aald to e about

200 meters, at a speed of about 12 meters per second, They have

sines built » moteredriven acroplane, but no reports have yot

baen received cencerning it, (See L'Aerephile),




3.
™he Breguet Brothers, on September 29th, 1907, were
able to 1A% an operater in their heileeptere to a height of
1.0 meters, This was their seoend suceeas, the rirst taking
place on Soptexber 16th when the rachine rese to a heisht of
60 centimeters, The are the first ecxperinenters to have built
such & ype of machine vhich was able to get off ths ground
vith 1%s moter and aviateor, (See L'Asrophile and Current Pude
licatiens),

On August 30th, 1907, the Gormu Urothers csused their
helicoptere to 14t itself and engine, On OSoptember 27th they
lifted 238 kilegrams and on November 1l3th, the mamchine 1lifted

itoelf and operater %0 a height of 30 centimeters, and desoend~
ed on acoount of ihe delt alipping. On the same day it is asid
t9 have also taken wp Swo nmen, or 388 kilograms, dut being
unblanced, deseoended without :ttalning any great height, It etm- _;
siots of twe sorews arranged in the same plane, drivem bWy a |
belt shich is cemnccoted with = 34 horase-pover Antiemette
motor.

There have been numerous other asreplanes, helicop=
teres, and ormithopteres cemstructed in Jurcpe, but the
above nentioned ones alone have made suthentie flights,

In this country the only pudblic flightes s0 far made
have been those acosmplished by the Asrial Xperiment Assocd
ation with its twe machines, "The Hed Ving®, and *The Pite
ving®. The former consisted of iwe superposed tapering aeroe
planes arranged in the ferm of a spar sheped truas. It was
drivem by a 40 horseepower meter which, however, did net Sur:

1ts propellers whose dimmeter was ¢ foel, =2 inches with a
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piteh of feur feet, more than 1000 revelutions per minute,
thus delivering at the time not mere (han 30 horseepower,
The spparatus was previded with a front control and a tall,
and had 360 square feet of swpporting surfage, Its total
velight with eperater was 470 pounds, This spparatus was cone
structed and ready for trial in Just seven weeoks, On Marech
11, 1908 it was run ever the iee, and its steering gear
thoroughly tested, but nol attempt made to "1y, On March 13th,
it made a flight of 318 feet, 1l inches, carrying ¥, ¥, Sale
dwin of Teronto, Canada in the aviatorts ssat, On March 17th
¥r. Baldvin again made a flight in the 'wechine, cevering a
distanee of 120 feet, In the first rlight, the asreplane
traveled about 200 feet fro the start bofore rising, and only
50 feet in the second attempt, The nachine was dadly dunaged
when landing after this sscond flight, and it was decided
to build another structure rather than repair the eld one,
as it wvas intended to make numerous changes, ™e new ~aghine
was comenced March 23rd, and was ready for trial on May
9th, The form of the machine which wus known as asrodrome
Be, &, or "The White Ving®, was much the swre as "Ihe Red
Ving®, the only radical change being the sdditien of meovoe
able wing tipe which were expected to aid in the conirel of
the lateral equilibrium, Thore were mmerous improvenents
made in the detalls of oonstructioemn, This secend nachine
ande ita first flight on Nay 1l8th, gulded by ¥r, Baldwin,

It covered sbout 40 yards, The runiang gear preved defoctive,

and no further flights were atteepted that day. On Mwy i9th

Lieut, Selfridge made two Tlights, one of 35 yards, and the

A
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other of 79 yards, The greatest height was attained in this
last Tlight, bedng eing between 30 and 40 rfeet, On coming
down, the front plane was damaged, und the running gear
broken, The machine was aguinm roady for flight on Nay i 2nd,
when, under the guidance of G, i, Curtise, it covered a dioe
tanme of 339 yard: lightly touching the ground howevyer, after
it had traveled a distance of 20 yarde. This occurred late
in the evening, 50 that experiments were given up for the
rest of the day. On the Z3rd, the machine, carrying Mr, Mee
Curdy, made a flight of 183 yards, at the ond of which one
wing touched the ground, causing the machine Lo atrike its
nose and turn turtle, This accident dadly damaged the spparas
tus which however, is now bolng re-bullt and should be ready
for trfal in adbout two weeks, Aerodrome Ne, 2 proved (e he
most satisfactory, considering that it was never uming nore
thann 23 horseepower, Its average apeed was about 38 miles
per hour, at which 1% fully denonstrated the practicability
of its centrelling gear, the accidenis all being due te the

inexperienge of the operaters, and not 0 any defeoet devele

oped in the acredreme, Its area was 408 square foet, and ite

greateat weight 650 pounds with the operater,

Since 1906 the rellowing machines have been under
cosnrSoutionse "Thie liet is merely presented to give some
idea of the tremendous activity vhich is laking plage in the
weeldd in the premwtion of aviation, There are doudtless nuwere
ous machine which are net mentioned here, these being only

those which have been announeed in recent pubdlicatiens®,




mm we find the seroplancs of

He. 1 Vuia, twe machines,

Ho, & Santos Dumomnt, throe machines,
N¥o, 3 Tatin, two Annhxno.

Ho, 4 Pempelen Priaud, Teur machines,
Ne, § Blerdot, nine naohincl,

Ne, ¢ thtorot two achines,

Ne, 7 Ferber, one mmchine

¥o, & DOLAQrungn, two anﬁtno

He, 9 Zemns, one nachine,

Ho.l0 Beux, one nachine,

¥o.11 BenatltePelteric, six machines,
Nool2 Warman, two o nes,

¥o,l3 Barlatier and Bhno. one ~achine,
No.d4 Gilbers, one machine,

Ho.l5 nnt-lncr one uohino,

Ho,16 deDion, Sne ~achine,

He.17 nolxno one nachine,

Neo,l8 B‘ldlltt one machine,

No,19 Vinet, one ~achine,

He,20 mmac one mo.him

¥o,.21 AufLin and Ords, one achine,
§0,22 Oaanier, one aohlnc,

Neo.23 Juqud.ln ene mmehine,

Wo,44 Pischeff, one ~achine,

No.25 Bourdariat, one s&ohinn.

No,46 Belleeq, ono raghine,

$0.2% Goupil, one vachlno,

Heo.,38 Otlt-iﬁido-u-ngin, one machine,
$0.,29 Thuaau, one »achine,

T™he fellewing helicopteres have been, or are being oon=

structed in Francejle

¥0,30 Santes Dument, one, .
¥o,3) Cernu Brothers, one,
No,32 Breguet, one,
¥90,53 Leger, one,

Ho,34 o8 Pelipe, one,
B..35 m‘“. 00‘.

The fellowing are FPrench Ornithopieresi~

Ho,36 Baain, twe,
Bo,37 rollcmb, one,

Making & tetal in France of 61 nachinea,
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2l ZRALX the Govermment erdered in 1907, a glider of

the Herring type, from the Veisin Brothers,

1. Vinoonsio Yiorie has ordered = nachine
from the Veisin Brothers,

2, Balvietti, an ornithoptere

3. Henry Savage Landor, a nachine of original
des at his oountry heme, mmking a»
to in Italy of 3,

I GEMANY there are three asroplanes of

1. ESrich=and Wels, one,
2, Coanda, one,
3¢ Buring, one,
4, Zathe, one,

Making a total of 4,

!’ho Dufux ¥rothers an acroplane,
: Ellshumer, Lhree acreplaness
Shabsky, one aereplane,
L _SGLAR?

Phillips, an aeroplane,
Bellamy, an aeroplane,

Dunn, an aereplane,

Roe, an asroplane,
Moeore=Brabason, an aeroplane,

Haking a total in Ingland of O asroplanes,
Altogetner LN AMERIGA the Tollowing power driven mache
ines have beemn, or are being duilts

Herring, two asroplanes, ome for the Oovern=
ment, and one for Mr., UeCey in 1004,

The Wright Brothers, three asreplanes, one
of whigh is for the Gevermment,

¢, 0, Jomes, three asroplanes for the Im=
ternational Vehicle Company.




Experiment Associatiom, twe asroplanes,
aeroplans
Witehoad, one seroplane,
one asroplane,
p &N ornithoptere,
s two ornithepteres,
Iayties, helioceptere,
Kimball, helicoptere,
Villiams, helicepters,

Making a total in Americs of 19 machines,
This makes a grand total of 97 ruchines, and is net, I beoe

lieve more than 608 of the whole,
Twenty=five of these, or over 247 have actually flown, or
left the greund, and have ocarried into the alir 22 difforemt

men Who ares

) O ll.ﬂ'tl.. 1 =achine,
2 Orville Wright 2 mashing.

3: mﬁ'a"‘ S
0o Santes Dument, 2 machines,
6, Michamer, * rmachinos,
7. Charles Vedein, 1 machine,
8, Moriot, 4 machines,
9 1 =achine,
l‘.“" s helicoptere, 1 machine,
Al Benaul t~Pelterie, : machines,
18, © holiceptere, 1 rachine,
:: Count ae }. !.\'ml.x .1 hi
. ® L] mea no,
u‘hﬁ

15, Dalagrange, 1 = *
16 . Bayer (Gastazhideeiiengin) 1 ~achine,

17. 7.V, Baldwin, & machines,

18, Yurness (ﬁ{h Vrighta),

19, Parnan hltlur and Henry Parwman).

20Lieut, T, Selfridge,

a, 0, 2, Curtiss, Aeria) Bperinent Association,

28, J.AJD, NoCurdy

For muat we forget that in addition to the adbove there
were Maxim®s, Herring®s, Ader's, Kress®’ and Langley’s mach=
tnes all bduilt on ratioenal 1lines and all prodbably capable of

dadma T™his activity 1o nanifesting iteelf in the United

States, Ingland, Prance, Germany, Italy, Russia, Pepmark, Swit
in all nine dl}twt eountries, The two
mln‘, ottt + f aoroplanes to date are the Veoisin

leading manufaoturers o
Yreres of Prance and he

mnendsport, New York, U.l.

Cursise Nanufacturing Co., of Hame
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