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lengley Nodal.

Fobe 17, 19093~ AL a meeting of the Board of Hegents of the

Smithsonisn Institutiem held Fed, 10, 1909, the following
resolution, preposed by Ssnalor Cadet Ledge was adopteds=
RESOLVID: *"That the langley
¥edal be awmrded te Wildbur and Ore
ville Wright for sdvemecing the science
of Acrodromics in its spplication te
Aviation by thelir succesaful investie
gations and demonztrations of the
pragcticability of mechanical flight
by man®,
It wmas the sense of the Beard that two medals should
be struck off, ons for csch of the Erothers, ard that sach

medal sheuld dear doth names. A0.3,

W

Balgwin’s legture.

Peba 18, 19002e Mr, and Mrs. P.V. Baldwin left Beinn Bhreagh
this afternoon for Now Yerk. Mr. Baldwin proposcs to spond
& day or twe in New York at the Automobile and Hoter Boat
Shew, and will then proceed to 8t. Catherines Ont, where he
will lecture Feb, 25, before some private Clud or Societly
"ith which he is comnected. On Peb, 27, he will deliver,

at the University ef Terente, a lecture om Aviation, » COpY

of whigh appears in this Bulletim, ¥e will returm to Beimm
' A.GeBe

Shreagh frem Toremte via Mentreal snd Oucdec.
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BaRre. Camsron. lewis & Massie to Pell.

To A, G, Beld
Beddeck, ‘.B.

Sashipngton, DoCos Febs 11, 19093« Complying with the dircet-
ions contained in yows of the 24 inet,, ¥r, Cameron has
had = comsultatios with ¥r, C, J, Bell in regard to the
question as to whether there should bde a joint application
in the names of sll the members of the Aerial xperiment
Association inecluding Lisut, Seolfridge, or make two ayplie
catioms, one in the name of Mr, V. ¥, Baldwin alone, and th:
other a joint application, ¥r, Bell coincides with the view
held by Mr, Camaron, that there should be two spplications.
Since ¥r, Baldwin alone contriduted the sudjoct=mattoer of
claims 1 to 11, and 13 to 16 inclusive, he is unguestiopadbly
the sele imventer thereof, and as this mattier is clearly’
and casily segregable from the subject-matter of the other
claims, the patent would umquestionadly de stronger as a scle
patent than 1t would be if included im the joimt application,
¥r. Cameron has carefully comsidered your suggeste
ims dated January 26th, 1909,
Cemgeve-convex ip » latersl dircoiion. Vo do net
" think that it wonld be wise to insert in the claims the
limitation ®in the lateral direction®, Ve think 1t would be
otter to place in the body of the specificatiom say after
the word ®employed® in the last lime of page 3, something

like the fellowings=
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*In some instances, this concave~ cone
vex form may be such that the suppeorte
ing suwrfaces will be curved toward cach
other in a Tore and aft direction, the
upper surface having ite uwpper side :nd
the lower surface its lower side convex
in & fore and aft direction, Preferadly,
howeyer, the wpper suwrface has its wpper
aide convex and the lower surface its
leower side cOonvex n a direction from
side to sids, while sald swlaces are
approximately parallel sleng the lines
where they would be out by any verffeal
fore and aft plane®,

With such a statement in the bedy of the specifieation

it would be made clear that the imventer contemplated as an
cxypressien of his inventive idoa the concave-convex support
ing swisces, whether the concavily extended in a latersl
or a fore and aft dircetion, and the expression of the
claims, such for cxasple as claim I, is droad encugh to la-
cilude sither of these ferms, Wo think that your suggestien
and discussion of this sstter will thus have enablsd us te
raterislly breadsn the specificatien.

Sescifisation, page Al dige 3. Your criticim as te

the gele® functiem st this point is quite correct, and the
word ®sole® was left in frem the eld specifieation by am
oversight,

Mr. Baldwin's suggestien for a bdroader claim than pre=
sont clajm 13 is a good ome, tlwugh we fear that the old.lll
20 broad that we will have difficulty is obtalning it, Inlrg *‘
theless, we will make the effort.

Claim 34+ The suggested correction to this claim is &
good one, and will b made.
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m We do net think jyouwr first criticisn of
this claim iz well founded, It simply wmounts to a statement

of the faot that there may de other rudders on horizemtal
axes than the ones you employ, Nevertheless, yow rudders
do turn om appreximately horizental axes, as showm in the
drawings. Possibly we night adept My, VeCurdy's suggestion
nd insert the werd “appreximately® before "herizontal®,
though dboyend sll question, the claims would de 20 construed

My way.
Gemerully spesking, and in its nermal eperatiom, the

machine «o a shele is intended to be sppreximately herizontal,
¥he ther the machine is moving stralight forward or whether i
is rising, or whether it is deseending, the medial line ox-
tending from side to side ef the machime would de apprexie

mately horizental, snd in fact, the aim would be Lo s0 main-

tain it at all times, In any event, shen the machine is stand~

)
on the ground preparatory to a flight, it is undoubtedly the

intention to have thr medinl line of the machine extending

from side to side horizental, and in this case the axes of

the balameing rudders are approximately herizental, as showmm
in the drawings.

Replying to the suggestion contained in the last
paragraph of page 4, we foel that if claim 20 were amended
as suggested, 1% would de responded to by & vertical rudder,
since the axis of the vertical runder would de vertical, snd

Mm-nu).‘h'utrxatu‘h. to the said fore and oft
'-ll“l-ulrdiﬂtluno

medial line of the -mm, and subs
te®,
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But this is ¢ld, Cortainly it is old to have onc rudder

mounted om such an axis, though it may be new Lo have one on

cach side of the fore and aft mediel line of the structure,
Referring to the first paragreph st the top of page

5 of your suggestions, the writer certaimly had net grasped

the idea that,

*The essential idea invelved iz that the
axis should bde at right anghes to the
medial line of the structure and sud-
stantially radial therete®, (meaning
the axes of the balancing rudders).

Ve should regarxd 1t as exevedingly dangereus to make

any such statement, cither in the specififation or in any
part of the recerd of the application, because this would
be respended to by a vertical rudder. To plage a rudder

above the machime with its axis vertical and its surface

vertical would appear to be merely 0 place the steering

rudder adove the machine rather than to the rear of the mach-

ine, as heretofore.
Claje 3}, This claim cun De casily changed to avoeld

the eritieism sou suggest, by using the werd “membor® in-
stead of “part®,

Claima 54 spd 56, Wr. ¥eCurdy'’s criticisms of these

claims are sound, ani they will de changed accordinglye.
Claim 42, Ve think that tis claim should de included
in ¥r. Baldwin®s sele spplication, Resd this claim in com=
nectien with olaim 11, end 1% will de soem that 1% is but =
Wwoad snd less specific statement of the structure defined

in claim 11,
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As so0m &8 we regeive your instructioms as te
vhother you wish ome or two applications prepared, we can
speedily forward either the single or two applications

for exccution, as you may direct,
B

(Signed) Maure, Cameron, lLewis & Massie,

er . W ~ i

To Maureo, Campron, lewis & Massle,
626 4 B"Qe‘. !o'o.
Vashingten, D.C,

W- Please go ahead with twe spplications as

sag = sted,
(Signed) Graham Bell,
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A Teotter from lrs, Bell te Mr, Curtiass.

Beinp Rxoagh, Febe 13, 19083~ Wat I have had in mind all
along for the Selfridge lMemorial is something like the dronz
bas=reliefl Dy St, Gaudens te Capt, Rlsworth and his first
regiment of colored troopas. It is let inte the tall irem
rallings that separate Boston Cozmen from the State Capitel,

I have hestitated o mention thias, fearing that the
funds in Lieut, Ladm®s hands would nol admit of anything o
ambitious,

But when onc comes to think of it the memerial would
be not siaply to Thomas Selfridge persenally, dbut to him as
marking a wery great and stupendous histerical event « the
advent of the Aserican Army on an entirely new sphere of
sotion, It marks ome of the greatest, if net the greatest,
cpoch in ouwr Army; and looked at in this light it is certain-
1y as well werthy of adequate commemeration as the emrellment

of the first regimemt of celored troeps @m the Ammy.
(Signed) Madel G. Bell,

B g ¥ g
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AVIATION:= By 7.V, Baldwin,
(A Iscture to de delivered by ¥r. Baldwim at the
University of Teremte, Pebruary 27, 1909),
- v s 5 o o o

It is a matter of encouragement to the Art of Aviate
ion mnd the cause of Aviation in Canada, that a great Caned-
ian Universily should de giving seme t)ought to the subject
of flying-machines,

Only & few years age intelligent people scoffed at
the idea of flying, and a man needed a good deal of courage
te professalis falth in its ultimate accomplishment, Boe
peated fallures had given rise o mest unreasenable prejudice,
Sweeping criticisms had put the predlem in a class with
perpetual motion, Scientific men feolt that it wes an unsafe
field in which te riak their reputations, and a popular
feeling existed that flight iavelved some inherent impossi~
bility and was in gemoral a subject Lo be avelided. N

It is aifficult teo realise how quickly all this has
changed, but it is esay to soc why it has changed, FViight
has actuslly beon sccorplished. Machines a thousand times
hosyier tham the air in which they are supporied make lemg
and succossful veyages. The practicability of flight has
been splendidly demonstrated. The werld is at last convinced

that Miying is a reality,.

Wildur Wright, the Amsrican Aviater, on the 3lst of
Dec, 1908, remained in the alr for twe hours and 18 minutes
and covered an efficial distamoe of 76 1/Z miles.

T T ——
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During this flight which is a receord one for heavierethane
alr machines, he showed clearly that he had porfect contrel
and could steer up and dowm or mske turms with the greate
est ease,

Byen nore striking than this, though vastly casier of
scconplishnent, was the cress=country flipht of Henri Pare
nan oo Oct, 30, 1906, Hoe flew from Chalons to Mheims a dis-
tance of 17 miles in 20 minutes, The next day Louls Blariet

in a heavier«-than=air machine of a differeat type, flew
rrm!ﬁ::uuuwmr fences and houses and dack again
te the starting peint, His zverage speed for this remarkadle

performance sas 53 1/2 miles per hour,

Does it peed more than this to comvimce the most
skoeptical that the development of ihe flyingwanchine marks
& now era in the pregreas of the werld,

It smat De remezbored that these are only experimental
machines, Their cecmercial wvalue is doubtful at present, but
the mpeoed at which they start is surely signifiocant of what
the near futuare may bdring ferth. -

e first logomotive startled the werldd by traveling
about 10 miles am hour, yet the asrodrome begins its caFeer | |/
whore the lecemetive 15 te=day. |

Perdups 4t iz pot quite falr to say degins ite carci®y
Strictly spesking the flying-machine began its carcer leng
bafeore it wme abdle to iy, and & prief histery of its early
dovelopment 45 nmecessary in erder to appreciate the lémg ol |
tedious struggle of the mochenicsl fledgling defore ite d.ﬁ
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and muscles were stromg emough to suppert it,

e may pass without coument over the well worn legends
which go back te mythelegy. These tales are dut traditions
which shew how frem time immemorial man has lomged to fly.

The first authentic recerd dates dack to Leonarde da
Vinel., Abeut 1493 he prepared a treatise on the flight of
birds which shewsd that he was a cereful odbserver and gave
nore than a passing theught te the subject, The carliest
technical designs we haye for am spparatus te cerve for per-
sonal flight I found among his notes made adout 1500, His
plan feor wings is interesting inmasmuch as he 4id net ate
tenpt singply to attagh flaps to a man®s armes, He realized
from his study of Anatemy that the muscles of the arm were
net suited for this purpese, and proposed to use the Qct§
ator®s legs far the down stroke of the wings. Fo experiments
are regorded and it is doudtful Af his spparatus was sver
tried,

Prem this time on there were many attomp i3 to imitats
the flight eof birds, and investigations were made from tims
te time by scismtific mem. Still nothing of impertance was
dome until in sbeut the year 1665 the Reyal Secietly of Great

Britain made cxperiments ou the resistance a jplane surface
met with in falling, and the time it took o drop,if at the
Same time given & motiem of trapnslation, Sir Eobert Hooks

he great experimental physicist clearly sppreciated that

"ien moving,s plane surface met with greatly increased re-

sistance te dropping snd cemversely if drivem forward could

be made to suppert itself, The results of these investigations
f
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scem 0 have becnm lest snd with them some designs relating
te flying which Bir Christepher Wrem made and promised teo
submit % the Reyal Seciety,
While these expesriments at ence suggested to us the
asroplane principle of flight, it is deudtful if the men
of this time had in mind anything dut wing=Tlapping devices.
These were mere or less hopeless without the ald of mechap=
ical power and the theory was prevalent that man was not
erdained by OGod teo fly. As breken bomes invariadly acoompan=
ied these heavenwerd aspirations, there was sdbumndant proof
that this view was cerreect,
But while the superstition of the time did much teo
retard progress, by far the greatest setdack Aviation received
was the invention of the balloem im 1783 by the Nentgelfier
Brothers, m---um{m scem paradoxical dut neverthe-
less it is true, Pudlic Attentien was diverted frem the sfe
forts of the old sohoel whe still piancd their faith en
heavier=thanwalr flight, The struggle to compete with the
birds was givem wp until 1842, In this year Hensonm created
a stir by patenting s machine which was in every way remarke
able, It really locked as tlwugh it weuld fly, and the greate
est interest was taken in his experiments,
Here we have the Tirst attempt e imitate the naﬂnt’
bird instead of the flapping bird, and tMs in iteslf was a
big step in the right directiom.
Henson®s idea was to obtainm swppert from & large

screplane prepslled by twe merial propellers of large alametes
resembling small wind-mills. T™he power was to de supplied W
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a 30 horse-power steam engine,

While clumay and unwieddy the design was a masterfd
conception of the successful machine of to-day. It did not
fly, not 50 much bocause his reasening was inm errer, dut de-
cause he did net have the instrumentalities to workg with,
The steam cagine of that day was far tee heavy for the pure
pose. The ferm and comstruction of his supporting surfaces
may have been orude, but looking dack at his plans in the
light of recent sucoesses, 1t is perhaps the most remarkabdle
machine ever contemplated, snd shows a wonderful anticipate
ien of the modern acsrodreme, Had this gemiuvs deen the pos~
seasor of the light and efficlent meter of ihe present day,
it is saltegether likely that his large machine would have
flomn as nhis medels did,

Henstn and his friends were seo sanguine of succese
that & large Conpany was formed Enown as the Asrial Tramsit
Company. Their visions of cressing the Atlantic snd the
Sahars ete, were unfertunately mever realized, and publie
attentien turned once mere to the less premising dutl casier
selution of the matter <« the ballecm., S50 that for the next
fow yoars shat is knoen as the lighter-than=sir schoel held

v-n.ahrmm sway until in 1863 a Fronchmsa, Fadar, pud-

lished his now famous panifoste wpon Aerial Automeotion, It
appeared in all the newepapers of Iurope and reawakened

interest and premoted discussiem, |

In the most sloquemt and dramatic style Nadar sapress
"‘mmmnm.mruowunmmwcf
‘Wmmmmumuummmam
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te ballooms, snd that in order to fly At was necossary te

follow the laws of nature and to adhere to nature®s plan =
the dbird - which is heavier than air,

His arguments were weakemed by seme oo sweeping
deductiems, but nevertheless his dramatic appeal to men of
science stimulated what may failrly be called the remaissance
of the heavier-than-eir scheel,

Thme years later Framcis Herbert Venmham read a very
able paper en the subjeet of man-flight bdefore the first
meoting of the Asronautical Seciety of Oreat Britain, After
studying the flight of a floek of bdirds he came 1o the con-
clusion that the lifting effect of a large sustaining sure
face could de most economically obtained by arranging a nume
ber of mmall surfaces adove each other in Siers. In 1866 he
built & mest ingenious glider upen this principle, and while
his machine 4id not glide satisfactorily his happy idea of
superpesing surfaces was later taken advantage of, and he
will slways bDe rememdered as a man whe lived a long way shead
of his time,

Hopelsss as seemed the struggle of these early
plencers their effeorts offectually paved the way for the twe
great men whe were simultanecusly to demenstmate the feasi~
bility ef fiight,

Otte Lilienthal, A German Fngineer of great orige
inality, and Sir Miram Maxim attacked the prodlem in 1592 from
entfrely different sides. Beth achicved success, which ia=
spired other te take wp the werk, snd the werld was givem twe
distinet lines of reasening (cach smply verified by experiment)
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which showed that heavier than alr flight was within mans
reach at that time.,

Otte Lilienthal was borm May 24, 1849 at Anklam,
Pamsrania, Prem his beyhood he was much interested in rmane
flight, and whem omnly 13 years old began practical experie
nents with his drother Oustavas, Their first wings consisted
L 1light flape f@tumd to the arms, Being naturzlly enough
afrald of the ridicule of their scheol fellows they made
their experimsnts by night, Unsucescssful was were all their
efferts to get started by running dowm hill, the ambitienm
to fly mever left Otte Liliemthal, and later whem at College
he Look up Lhe work sgain making careful measurements of the
supporting power and resistance of birds® wings. In 1891 he
. built an spparatus laler to be nowm as a glider,

It consiated of a large sustaining surface of adout
150 agq. ft, arched in form like & huge wing, ¥With this he
made thousands eof gliding descents, and Decame very expert
in balamcing hiz machine in the alr,

He believed that the art of dalamncing in the wind
mist first De learmed in tMo practical way, and showed first,
that properly curved surfaces were much more cfficiemt than
flat ones, and second, thet success was more likxely to de ob=
tained by first develeoping an efficient 31!4'01', and them ap=
plying power te it, than by =ttespting to duild a cemplete

power-drivem machine as Maxim did,
Lilienthal met his death while experimenting with

his glider in August 1896, Seme claim that a guy wire which

supperted his wings gave waye Others that a gust of wind

e e ———

E—————
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wpset hin, but however it happenmed this depleradle scecident
removed the man whe did most to demenstrate that humss

flight was possidle, vhe was the first in modern times to
izmitate the @maring birds with full-sized spparatus, and

"o was 20 well equipped in overy way that he undoudiadly
wuld have acheved final success had he lived,

Lilienthals suceess was largely duse to his novel ate

titude toward the problem and his exceptional adility te
look uwpon the flight of birds frem a true engincering stand-
point,

The only rescarch of this time in Aviation which
stands comparisen with Lilienthal®s is that of 8ir Firam
Haxim, He Decame interecsted in Aerial locemotion as a mechan~
ical prodblem and cencluded that & balleon by its very nature
#ag light and fragile - a more bubdle, He argusd thal ovenm
Af 1% were pogalble to conatruct a moter te develap a hun-
dred hersee-power for every pound weight, it would still de
impossible te mavigate a balloem against a wind of mere
than a gertaim strength, The mere ensrgy of the metor
wuld crush the gas-bag 2gainet the pressure of the wind,
doferm it and so render it unmamageabdle.

Sir Hiram Maxim hewsver, was net simply a destructiwe
critic, and in ew the balloem he was ready with a
substitute, Like Nadar he belisoved that inasmuch as all
things that fly are heavier than the air the prodlem must b
selved by s machinme shich has & natural temdemey U0 fall, sad
is only swpported by the &ynamic resistance of the alr,
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The principle upon which all heavier<than-air mach-
ines depend 18 that of a kite,

A kite as cvery ocheoldey knows is supperted by the
“ind while being held against 1! Wa string, If there i
no wind 1t cam still be kept aleft by r@mmiag with it bee-
cause in this way an artificial wind 15 created,

Now the meter-driven machine is like the xite that
iz kept uwp by running, the running bey with his string
being replaced by the moter and propellers which by driving
it rapidly forward make the artificisl sup,orting wind.

After earesfully studying the pewer necessary teo
drive a large acroplane through the air and the 1Aft which
vould resullt fre= 18, Haxim constructed what was practical-
1y & large peower-driven kite, The steam engine which drove
the preopellers was one of the moat interecsting features of
e whele apparatus, and as a marvel of lightness and pewer
is still wnsurpassed, The twe screw propellers were 17 rt,
10 inches in diameter and under tho full 300 herse-power
of the engine exerted a steady push of over 2000 1bs,.

The cempleted machine woighed adbout 5000 1bs. and

}
had a supperting surface of o preximately 4000 sq. ft. It

a8 mounted on wheels shich ram en twe ralls and had another
s=t of rails arranged adove to restrain the sachine if 1€
should 1ift from the tragk, The first trial of the nnchine
"ns made seme time in 1892, When released the rlying=mach=
ine darted forward quickly scquiring the speed of an oxpress |
train. At a speed of 36 miles an hour the wheels left the




tragki and, for the first time in the histery of the world
a heavier-than=alr machine oo tially left the ground fully
cquipped with 1ts own motive power and a crew of mem.

The first great obstacle was thus overcome, Our

fledgling Mad fluttered successfully. It was possidle te
miks a machine light and officient enough to suprert itself,

Contrel of it however was a very different matter, and
Maxin®s arrangement wse not promising in tMs respeect., It
sas woefully deficloenmt in stadility, and Sir Hiram 4id4 neot
attexp§ a free flight with his spparatus,

The wisdom of Lilienthal®s plan now decame still more
cbvioug, It was one thing to bdulld = machine with the ree
quisite power 10 launch itgelf inte the alr, dut quite ane
other problem t keep it t)ere, Bafety is the all important
necesasity, A machine must be stadble maeugh to give men an
epportunity to decoms skilled in 1ts mamagement in the air,
Practice alome oan 40 this, It would take ~» man a long time

0 learm to rew for exsmple in a doat shich upset at the
Tirst stroke of the oars, Since Maxim®s experiment in 18982
the struggle has been fer contrel and stadbility and the im-
portance of lilienthal®s practical methed of oxperiment was
more than ever spprofbated. Licut, Pilcher, a talented young
naval efficer, realised this and took wp Lilicnthal®s work in
England. Alse Mr, Ogtaye Chanute the well known civil em=

gineer begam gliding experiments in Awrica.
Pilcher met the ssme fate as Lilionthal defore he

arrived at ihe stege of installing a moter, but Dr. Chanute
"as successful in obtaining mest usefwld information witheut
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an sccident of amy kind, He cotadlished & camp near Chicaro

on the shore of lake Nichigan where slopes suitsble for
gliding could be found, e 2nd hiz assistants first duilt
a glider similar to Lilicnthal®s dut soon discarded "u in
favor of s much more stable and officiemt truss form which
has since become generally knowm as the Chspute type, The
nane of Lawrence Hargrave of Australia mishi alse de associ-
ated with the dovelopment of the Chanute type as the basis
of Lhe doudleedecked Chanute Glider is really a Hargrave
Bex Kite,

Dr. Chanute gave to the werld practical working
data frem shich it waz possidle te duild a successful powere
driven machine, Still mere than this Yy his kxindly interest

and generous advise he encouraged and directsd the efforts

 of a younger gemeration some of whom were later te fulfil

his most cherished hepes, the notables of these beling the
Wrights,.

¥hile Dr. Chanute was meking his field experiments
snother man in America was laying the feoundation of & new
science, Prof, Langley, late Secretary of the Smithsonian
Institution undeftook to build & machime for the U,8, War
Department, Previous to this he had made exhaustive labore
atery experiments which estadlished heavisrethaneair flight
as an exact scienee, To this he gave the name oF A-rodremics

from the Greek verd = asrodromed = meaning e traverse

alr « to rum in the alr,




The mest startling fact which he cormumicated to the
world is now famous as "Langely*s Law®, Im his dook entitled
*ixperiments in Aerodynamics® published 1851 he seysse

*These new experiments and theery
8l80 when reviewed in their light show
that if, in such serial metion, there
be givem a plame of fixed size and weight
inclined at such an angle and moved fore
wvard at such a speed, that 1t shall de
sustalined in horisen flight, Then
the mere rapid the motion is, the less
will be the power required to suppert
and advance ‘t. |

This statement may scem 20 pares
doxical that you may well wonder if you
have righifully understoed it, To make
the meaning quite clear let me repeat it
in another form and say that thepe ex-
perirents show that a definite smount of
power 5o expended at any constaat rate
will attalin mere coomomical results at
high speeds than at low i.,¢,, one horse-
power thus employed will transpert a
larger woight at 20 miles am heur than at
10, » still larger at 40 miles than at
20, and 80 on with an increasing cconomy
of power with each higher speed wp to
some roxote limit net yet attained by
experiment bdut prodadbly represented by
higher speeds than as yet hav: been
reached in any ether mode of transport®.

In 1606 Pref, Langley Obtained excellent resulis froem
a large model driven by an extremely light gaseline moter
and preceeded to repreducge it om a scale large snough te

earry s man, The mechanical difficulties inveolved in this

spparently simple plan cannet de sppreclated by one who has
not attempted te do it,

| However, the coubination ef ¥r, Langley's perseveranee
and the engimeering skill of Mr, Charles Manlej, his able
assistant, was net to be denied snd in 1908 the full-sized
machine was ready for trial, The quarter sized models had
been successfully lsunched bWy & catapult spperatus which

] .Mm
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gave them the nocessary imitial veloeity by literally
throwing them into the air,

e plan was obviously a difficult eme to adopt on
the fullegized machine which weighed over 800 1bs., dut Pref

Langley would not depart from his former plam and her 1t

was that Pref. Langley's practical semse failed.

On both oceasions on which a launching was sttempted
the aerodrome caught on the launching ways and was preoeipie
tated inte the water, While uminjured by the plunge the
machine was partially wrecked by the over zcalous efforts
of a tug-deet’s crew to resgue it and altheugh repaired was
never agalm given amether trial,

Zo the publie langley's afarunm, nicknamed the
*"buzzard® was an sdoolute failure, Dut ths truth of the mate
toer is that it was never tried. T™he launching apparatus,
i1t is true, did fail dut net the acrodrome as this was never
launched,

The difficulty langley met with in increasing the
“neuh- of his successful medel without sacrificing
tither lightness or strength reviwd an old argument against
Reoavier<-than-alr flight,

As carly as 1872 Helmholts showed that, while a asmall
sodel of a heavier-thapesir machine might casily de made it
a8 much mere 4ifficult to duild a large omne.

This view mas generally accepted by scientific men
But in 1891 Pref. Simen Newcomd in an article emtitled *Is
the Airship Ceming® went se far as to say that,
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'Po o
nh:lc -ﬁm .gurgy ov?t(irld
ngle =an requinn the discovery

of some new netal or some new force®,

He pointed out that as the scale of the dimensions
was inoreased the volume and hence the welight increased
more repldly than did the sustaining surfaces, Te illustrate
this impertsnt point consider a specific cxarple,

Bupprose a machine weighs one 1bd, and has o sustain-
ing surface of one sq, ft, Now consider what haprens whan
the dimensicns are doubled, T™he length of the surface and
the breadth of the surface both being doubled will gilve
an srea not twice bdutl four tises as great which would bde
four sqe ft, The weight however, depends upon all three
dirensions, length, breadth, and thickness. If «ll these de
doubled, as they are to inecrease the seale, the resultant
wei ght will) be eight times that of the halfesized model or
8 1bs, Thus the machine em-the large seale, while it will |
have four times the surfsce of the smaller one, will weigh
eight times as much,

T™he line of reasoning helds for similar designs in
#hich the dimensions only are increased but it has deen
cleverly aveided by a aystem knowm as umit construction,

br. Alexander Grahsm Boll brought eut this impertaut
pl;laclph and doveloped = unit system which is mow well
known as tetrahedral censtructiom,

In this unique constructiem the law of the squares
and cubes does not spply as an increase in wight simply

increases the numder of unit surfaces employed so that the

- —-mm 4‘§
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scight must necessarily imcrease in the same propertien
18 does the surfage., This principle is most important, In=-

terpreted another way it means that an indefinitely lar;

- >

machine will fly squally as well as a small ome provided
the loads are properly distridbuted, Tach unit cell in this
system offers a certalnm resistance and carries a propertion=
al loadj 36 that 4f it is pescidle to makes asay 1000 of these
mits carry wp a man and an engine it is pessidle to makxe
100,000 of them combined in omc carry uwp s humndred mem and
s hundred engines always provided the mem and the engines
are not comcentrated, Instead of atitempting to increase the
size of an artificial bird Dr, Bell preposes to comdine a
flock of artificial dirds,

Recent progress in Aviation has been 30 rapid, and
s¢ many have bespn partially or wholly successful that it is
inpoasidble to do meore than refer to geme of Lhe =ost motadle
achievements,

Orville and Wildur Wright begsn gliding experiments in
1902 sleng the pnru lines laid down by Dr, Chanute, How
over they quickly developed original features and in their
mere mechanical principle of centrel made a great improvemant,

Lilienthal, irn his gliding experinents, had naine
tained equilidrium du shifting the weight of his body. In
an unsteady wind this methed required a consideradle amoumnt
of gymmastie skill.

The Wright Broth asadepted the primciple suggested
by Dr. Chamute of keeping the center of gravity fixed apd

maintaining equilibrium by chinging the aagle shich thelr
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surfaces presented to the wind. The adventage of this syse
tem was immedlately apparent, By 1t contrel was remdered
nuch more eertain and the manipulstion more rapid,

The Uright Brothers werked persistently on their
gliding experizents for three years and in 1905 felt theme
sclves in a positien to use power, How well they succceded
everybody knows., ¥hen their achicvenents were firgt made
public many people diseredited them decsuse they chese teo
keep thelir hard earmed secrets to themselves,

In March 1906 the Asre Clud of America officially
amounced that the Wright Brothers had positively dome what
no other humsn deing had ever before accompliszhed, Om
Sept, 26, 1905, they had flowm a distance of 11 1/6 miles
and eu Oct, 5, 1905 they made a magnificent flight of 24
miles and came down only decauss eof lack of fuel,

Te Wright's motor-driven machine in 19085 we now
know was mde on exaetly the same limes as thelir gliders,
It woighed adeut $25 1bs, including the operater and was o0
strengly built that it was able to make landing at high
speed without bdeing straimed or breken. Their object wms te
develep o machine of practical utiliy nﬁur thsn a use»
less and extrawagent toy.

While the Wright Brothers were practical emough t6
duild their own maschine, including the meter, they were
sclentific cnough to maxe laberatery experiments and o this

Tare ability o cembine theery and practice they umdoubledly

owe their sucosas,
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They realised frem the first the intricats nature
of the problem, In discuseing their omm work they aptly re-
marked that the dest dividends on the lader invested imvari-
ably came from secking more knowledge rather then mere
. power,

While the results obtained by the Wight Brothers
¥ere more or less doubled in Iuwrope, Prance began te Lake
a great interest in the sudject, Pudblic spirited men offer-
od prizes for heoavier-than-cir competitiop and the Prench
Governnent encouraged inventers im a practical way,

Santes Dumont, already fameous for his dirigidle dal-
loomn was the first to respond,

He succeedod in smmking the first eofficial free
flight in & doudble=decked machine of rather clumsy design
en thse Zlst of October 1206, The greatest enthusiasm was
arcoused by hic suceess and more than fifty machines were
built as a direct result of Santes Dumoni®s achievements,
Prance fimmsdiately jumped inte the lead and is stil) far
shead, ¥hile it is true that the United States have preduced
the greatest aviators, FPrance builds tem machines to any
other country®s ene,

In Oct, 1907 Dr., Alexander Graham Bell organised
an Associatiom to be knowm as the Aerial Rperiwent Associ-

ation. The Association censisted of five members and had

as its ebject the bduilding and improvement of heavier-thane

alr machines.
Ixper tnents were first made with & large tetrahedral

kite at Dr. Bell'’s Suncer Heme in Nova Scotia, The late




Bulletin Fo XXXIXIZX 25
Iieut, Selfridge went wp in this man=lifting kite and it
ws hoped Lo get data as to the 1ift and what is teohmicale
ly ecalled 4rift or resistance witkh a view t¢ insts iing =
notor and propell @s to comvert the kite inte a free flying
machine, The flight was entirely satisfactory but unfortu~
nately the kite was wrecked by bdeing pulled through the

mater aftey it had come down,

The Ascociation then moved its hsadquartsrs to the
ngine works of ¥r, G.H, Curtiss who was Pxocutive head of
the Assoclation, Cliding experimonts were cormenced. Por
these gliding experizents the Ascociation adopted the
Chanute type, and ebtained some useful informatiom frem it
before building their first zeter-driven machine, Selfridgcs
*Red Wing®, az this machine wmas called (because the surfaces
were wing=like and covered with red silk) was a distinet de-
partupe from the flat Chanute ()ype,

The main supperting surfeces were dowed iLoward each
other at the extremities and tapered from fore $0o aft like
s bird®s wing.

™he nachine was fitted w#ith runners and tried om the
ice of lake Keuka. Although it was hardly sxpected that it
would fly on first trial the machine left the ice after
traveling about 200 ft, and made a very promésing flight of
319 ft, The machine cames dowm owing to the fallure of &
single surface tail Dut did it se gently that it was l=spos~

sidble te tell jJust shem the rumnmer struck the lee. This was

the first pudlic flight of a hesviecr-than-alr machine ina
Mories and was & matter of great emcouragement to the Acrial
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Rperiment Asscciation. Upen a second trial, in attempting
to fly her in windy veather the “"Hed Wing® was dadly
wrecked and the "White Ving® succeeded it.

it L R

e "White Wing® was an inprovement on the *"Red
¥ing® in having balancing rudders dut she alse was rather
badly smashed and the Curtiss "June Bug® as the third machine

e o S M sy
e A o

was called, was really the first ascrodreme built by the
Asseciation vhich made satisfasteory 1l ights,

Altege ther this machine has made over a hundred
flights verying in length from long jusps te sustained
flighte eof 2 1/2 miles, On July 4th, 1908 she won the
SBeientifie MAerican Trephy for the first heavier-thap=air
machine to fly a kilomcter (under test comditiems),

Although the *"June Bug® was still in cormission
the Asseciation duilt a mow machime, EeCurdy®s *SilvereDart®
which is equipped with a powerful water-cooled meotor, The
PSilver-Dart® made a flight of over a mile in Hemendsport,
F.Y,, and is now deing nsed over the ige at Baddeck, Nova
Bcotia,

While it is sdselutely impessidle te get anything
Jike an adegquate ides of a flying=machine without soeing
I8, perheps a few illustrations may give seme impression ef
*hat an asredreme loeks like under way.

‘u tern m““’ .
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Pow poople realisze what an impoertamt part sport is
likely to play in the dovelopment of the practical fl;ing-
mchine, Hoterecar racing is direc @y resromnsidle for the
development of the light engine which makes flisht possidble,
yet the men whe raced motor-cars had no idea of developing
the flying-machine, They raced for the pure joy eof racing,
These same men arc already taking up the acrodrome, and the
m0st useful lessoms will undoudbtedly bec learned froo the
extrems racing mechines in whigh cemfort, and otadbility, if
need be, are sscrificed to speed,

Pt form the passenger asrodrome of the future will
take, and what it will be used for, ne mam can possidly fore-
tell, dbut in view of the presemt possidilities how long are
regions, heretofore imaccesaidls likely to rensain wmexplored?

Sugh places as Thibet and the heat eof Afriea, for
exampley, have 20 far resisted ecivilisation, not decause
white men couldn®t live tLhere but decause they couldp®t
gst there,

In the histery of ithe world roads have hitherte geme,
hand in hand w#ith civilisation, and it is isportant for us
te reslize that the great umiversal highway above us is now
open.

But while the flyingesmchine may cut dewn distances,
snd be of great value as a means of co runication there 18
mother significance which, theugh no i moarly se broad as
the spread of civilisatiom, comcs home to us more forelbly.

T™he big RAxropean Powers are spending vast sums of mency b=

nually upon ssropsutios not as & missionary eaterprise, nor
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in the imterest of a sport,

France and Germany in particular, are 'auve to the
fact thatl flying-machnes may revelutionize Lhe art of war,
The struggle FOF the supremacy of the air has commenced in
carnest, In this struggle the British Tepire has a great
deal at stake, ingland®s insular security is threatened., The
sca 18 no lenger a barrier, Wyem in ihs presemt state eof
the Art a dirigible balloom like Count von Zeppelin®s is
a greater zsnage L0 Londom than twe Jerman ¥avies,

An isgpression seemg to oxist that 2 general agree-
nmt was naede at the Haguc Comference that explosives should
not de dropped from dirigidles ballooms and flying-machines,
A2 = matter of fact this proposal was nade, but only one
first class pover asgreed to it, |

Eilifary sutherities agree that flyingemachines er
dirigidbles dalloons could oparats in clmost perfect safely
at the csmparatively low sliitude of & mile adove the
ground and from this helght could drop explosives with great
ACCUralY o

If thiz be ths case, Londom could be destroyed and
the combined mavies of the werld could not prevemt 18, A
military tratning i1s hardly necessary to sce thatl our dule
warks must be extended upwards, and our aerisl fleet maine
tained at least upon a twc power basis. A greal sea~Taring
people should mever be content to sec other nations comntrel
the sea adove us.

Howsver apart from thls use in warfare, flying-sache

incs '111: de of inestimadle walue for scouting. ¥ajor Squier

f\
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of the U,8. Signal Cerps has dramm attention to this fact
and pointed out two striking examples which illustrate how
flying=machines will be used as the ejyes of the Army.

If the United Statos Army or Navy had posscesed a
dirigible bdalloom or a flying-machine during the Spanishe
Merican War the vhereabouts of Cevera's flecet would quickl;
have been disgovred.

T™he other exsmple is still more stirikings= The
Japanese attagk on 200 Meter Hill was ome of the bleodiest
contests the world has over seemy yet the sole object of this
great slaughter was to place two or three mem at its sunmit
to direct the fire of the Japanese siege guns upon the Rupe
sian fleet in the harbdeor of Pert Arthur,

T» uwsefulness of rummm. in war ensures the
continuous development of the Art of Aviation, Ths great
militery powers are afraid of the flying-sachine, and the
struggle to impreve it must therefore go on, Selfeprotectien
demands mere practical, more aireworthy and more efficient
machine s,

Flight has beon accomplished. The flying-machine is

actually here and mo great Natien can afferd %o meglect it,
’O'Onl

W




Bulletin ¥Neo,XXXIXIX

~

THE OUTIOOK ON AVIATION: By The Asst, Mditer,

Isvelin Aylatien,

e have received the Bulletin of the Italiam Acro=
nautical Seciesty November 12, 1906, It contains, under
the head of Aviation, descriptions of the following asroe

drome 83~ “right, Parman®s triplane, HEleriet VIII, Bourdariot,
Le Jeune, Zipfel, Krese and Demanest, Alse are given deo=
erizytions and 1llustrations of the fellowing light motors
for asremautieal purposes. Gnome, Redbridge, Garbonebrille
and Parcet.

It also contains a descriptiom of a new form of
cannon which will send preojeectiles ¢irectly overhsad, They
uae an ingenieus plan of telling where a shot has dbeen
placed, The projectile omits a amoke which floats in the
air in the path of the projectile, The cannon used is much
lixe an erdinary cannen cxoept that it has greater clesarance
frem the ground and its wheels fold in townrd cach other
and logk in this pesitien.

e Grage Iriplapes= Barem Plerve de Calers entarod
for the prise of 1 xilemeter givem by the Asre Clud of Bele
gium, made at Broght on the 20th of Decemder, in his di-
plane comstructed by the Veisin Brothers. Several fiights
in one of which he attainsd 11l =,

Re_Jersh Asreplanss-an scroplane, constructed by
M, Hans Jorch, had flown 19 m at Mayence during the first
part of Junuary 1909,
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Sendish Myistliens= ™e King of Spainm has asked

Capt. Kindelan to go to Franoe and America in order teo

anssist in sxperiments in Aviation, On this official nissiom

Capt. Kindelan will be accompanied by ene of his cemrades,
An Aviation Seeistly i3 being formed at Barcelone.

Re_sorial Feuring Club of Frapges= This Clud which

has beem recently formed by the Touring Clud of Prance, has
Just votod a grant of 100 fruncs in favor of the sudscripte

ion opened By the Msronautical Club, having as an object the
effering of & prise to the aviater she w#ill be the first te
accompliah a distange of 100 kilemeters from onc towm teo

anether,

e BoB.P, Acoplsme snd the R.%.P, Kotersi- Among
the mest admirable stands at the Asronautical Salem smd the
first thing which ought to be mentiemed iz the magnificent
installation of the E,E P, cstablishmsnt,

Mr. Bodert ismaultePelterie is witdwut de.dt the only
French Aviater vhe has himself invented, calculated and con~
structed, by his own persomsl means and in the mmallest de~
tails, machines which have takem the alr the first time, Bee
fere inventing his definite models he had experimented with
diverse types ef bdiplanes and menoplanes., His deBmt, as avi-
ator, dates back to 1903, EsnaultePeclterie is them, among
his centemperary aviaters, in age, the youngsst,in profossiom,
onc of the eldsst of aviaters. After comparifdme trials the youmg
avistor finally setteled on the monoplane type which he con-

sidered as superier, and capable of spoed combined wvith

supplenecss and great stability.
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Scmeral Choarsgtoristiggs= The R,EP, 3=bis enhodies

the characteristics of his former machines.

Its charscteristics arei~ Monoplame with a pair of
suppl ¢ wings which may de warped at the will of the eperator.
The rear supporting surface 9f Lhe machime 1s made to aot
as a control, The starting device conzsists of two wh-els
in tandem under the body amd a light vheel at the extremity
of cach wing.

Be machine is 9 = 60 in breadth and & m in length,
Its supporting surfucest 420 kxil, by 15 sq. m 175, that is,
46 kil, 600 in sq m.

B Bedyi= It 13 spindlprlike, nmade of frares and
tubes of stesl of triangular cemstruction, indeformable in
svery way (prodadly tetrahedral),

D¢ _Wloges= The greatest and most sought for quality
of an asroplane and one which sums it up mere than manything
else is the relation of its weight as compared to its di-
nensions,. The R.E. P, 2=-bis enpleys a most perfeet surfage.

e wings of the menoplane R, E P, 2-bis sre ¢ m 60
in bn;lth. Thheir surfoce is 15 sq, m 756, The weight of the
machine in flight Being 420 kil. The)y are capable of lifting
Per sq. m 26 kil, 600 at a speed of GO kilometers per hour,

The wings are made up of united wood fidres breadthwise which

Join the twe deams, one running aleng the cutting edge of
each wing, These deams must Do remarkably supple as alse
mist de the whole comstruetiom of the wings in erder $o ale

lew of warping.
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Ench wing is attached to the lower part of the rune

ning gear by means of stays. These stays alse contral the
warping of the wings.
e _Contreds spd the Jalls~ The horisental cenmtrel

is in the reer. It is of single surfece and constitutes

the tall of the machine, The vertical comtrel is placed
under the rear extremity of the frame, In shape and in rel-
ative poaition to the machine it is very like the rudder

of a doat,

The operater is ssated in the ceock-pit, His dedy is
well protected from the wind of advance as he ip housed in
on all sides.

Re BoRoP, 2ebis Neter and the B RP, Projel)erse
e moter of ths moneplame K,%,P, 8=Dis i3 of 30=-38 H,P,
and contains 7 cylindors., The welight of the E,EP, moters,
e quiprsnt conplete but carrying mne water, is remarkabdly
light, The 20=-26 H.P, weighs 53 kil. 500, The 30=35 H,P,
woighs 68 kil, The 40=45 H.P, woighs 97 kil. Teight of the
radiater 9-10 kil.

The propeller of the K,EP, 2»bis —oemoplans 1s of
metal containing four blades 2 meters in dismeter,

The oile=tank contains 6 liters and the gasoline
tank 40 liters which makes possible the continuous running
of the engime for twe hours.

The year 1909 seems to have opemed with quite a

mmber of asroplane accidents in Franee.
e Anteoinette meneplame, operated by Velferinger,
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after having made many successful flights at Issy, met with
an asccident sarly in Fobruary iv which the i ht zing was
badly damaged. A few days following this the Vendome monoe
vlane, which ¥es exhibited st the Salem at Furis, was

stocked al Dagatelle. "™ have = report frox: Iesy that the

Obvre monopluns was completely wrecked after am anmrscorded

flight of ne conssqguencge,

Blzrietyon the cillar hand, ssems Lo heve boen more

fortunate, Though he has deen making many flights with twe
machines he has had ne serious agcident ef lasts,

On the 16th, 19th and 20tk of Jaunusry he made a

- nunbar of suceezafol Tlights with his monplane %0.9, T™he
dinenzions ¢f this machine are as follewsi= 12 metasrs long,
10 meters wida =ith a suwrfage af 25 sq., = The meter is
50 H.P, with 16 gylindears and & radiater whioch neatly con=
ferma t¢ the dedy of the machine,

Bleriot alse has & zmmllor moneplane ¥eo.,ll. This muche
ine, though iis welight is net materielly lcas thun the We,
9, has materially less curfage, Thusz it may be seem that it
requises « greater épgod in order to support 1 tself., The
dinensiong are as fellewag= 7 mciers long, 7 asiers droad
with 15 meders of supperting surfage, Itc weight with opere
ater on doard ic 250 xiles. It is 4rives by b Isnaille
Polteris 20 H.P, moter, Perhaps the msat inmterestiing charecte
eristic of this mschine is tiw warping of the fremti and the
roar comtrol for lateral stability.

Bleriot stated mot long age that his omeller machine,

|

\
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¥o. 9 is vastly more difficult to comtrol than his larger

machine,

-

It is statod in La EKevus d%Aviation that N¥ Paul

Ti:csandior, Alfred Lesblame, Delagrange, Garnier and Papeyre,

nd a punber of Italion and Spanish Offigers will de im=
structed by Wilbur Wright in the control of his machine, It
2ls0 states that in case Orville right is rocovered by
Arril, VWilbur ¥right will come teo Fert WMeyer to fill the
conditions of the American comtract and Orviile Wright will
continue hias brother®s work in Franee,

La Eevue states that the mew Sceiety which has been
formed fer the sale of machines s already succeeded in
selling fiftesam Wright emchines,

The activity 8m Prance in the way of Aviation is
some thing to be cavied, There are the Wrights with their
biplane and tihe Veoisin Brothers with their three {ypes,
the biplane and the triplane and the Coupy type, Bolotefr,
Parman, Meors-Bradazen, de Caters, Henry Fourmeir, Goupy, the
Vivinus znéd Zipfel, all experionced aviaters, are dally
mking trials and are endesyoring te give the warld a perw
faeot asroplane,

There is a report that Farmss wmay install in his new
machine an Azerican ergine, wator-cooled 70 H.P,

Moere-Brabazon is at present stationed at Hourmelom
vhere he has takem wp againm the triule of his biplame ia
conpany with Bagriel Veisin. The Fremch seem to place gread
faith in Brabssom snd la kevue predicts for him a great
feture,
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™he Cowpy trplane has undergone a few changes., As

il stands 1t containe 40 sguare meters of supporiing mg=

fmdt) -

Zipfel has gone &0 Germmny where s will make oxe

parirents al the Tempelhof camp of mandouvres nesr Berlin,

G.HQB.




