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UK OF D ASUAL BULOT AROCIATION.

As rocgorded in tolegrams sent by mem=
bers of the A.%.A,

o Charlea T, Thempson,
Jupt, Associatsd Press, N,Y,
s===The Asrial sperie-
ment Association, which has its winter headquarters at Hame
"noudaport, HeYey 48 an association of experimenters whe are
| working conjointly to promote the pregress of aviation in
Anmerica,
At present there are five members: Alexander (raham
Bell, ¥, ¥V, Baldwin, J.A,D, YeCurdy, Glen ), Curtiss and
Thomas Selfridge, Their object is the construction of a
| practical aerodrome, or flyingemachine, driven through the
alr by its own motive power, and carrying a man.
In pursuance of this aim, the Association has already
' built twe aorodromea,

No, 1, 8elfridge’s ®Hod Wing®, upon plans approved
b_, Licu'&. 3011’1‘1&!30, m

Ho, 2, Baldwin®s "Uhite Wing®, upon plans approved
by Mr, ¥, ¥, Baldwin,

The tetrahedral acrodrome of Dr. A, Craham Bell will
probably be Neo, 3, and then will follow YNes, 4 and 5, the
aerodromes of iy, Curtiss and Wr, MeCurdy. It is expeoted
that all these aeredromes will be built ¥ithin the present
year,

the twe aerodromes Lhat have already been comwpleted

have been wrongfully aseridbed in the publiec press to Dr, Bell

the Chairman of tho Aseociation, His asreodrome has not yet




N : 4.
]beon completed, and work will net be resumed uwpen it until
'i.fuu. when the headquarters of the Association will de remove
fod to Baddeck, Nova Scotia, where Dr, Bell has his suwmer
‘haf,'m\.

Zhe work on Dr, Bell's machine progressed last year
|at Baddeck to the point of constructing a large tetrahedral
|xite known as the *Cygmet®, which, on December 4th, 1907, suec~
cossfully ocarried Liout, Selfridge uwp into the air to a hught;
of 168 foet over the waters of the Iras Dfer Lake, At the oon-j
‘clusion of this experiment the "Cygnet® landed very gently
upon the surface of the water, and fleated there, quite une
‘injured by its experience in the air, It was sudbsequently
'wrackcd by being towed at full speed through rough water by
s powerful steam=bdoat, By that time the season had oo far ade
' vanced in Baddegk that further oxpctlmantl with Dr, Bell's

| strugtures had to be poatpened until the opening of navigate
z =

| ien in the present year, s

In June the Baddeck experiments will be resumed by
the Associatiem, by the constructien of another tetrahedral
structure upon the general model of the "Cygmet®, and the ate

| tempt will then be made (o convert the kite inte an aerodrome
by preoviding it with metive power,

The first asrodreme actually completed by the Asseei~
ation was 3.1::&&". ®Red Wing®. This serodrome made s sue=
cesaful flight ef 319 foot eover the ice on Lake Neuka, near
Hammondsport, N,Y,, on March 1l2th, 1908, in the presence of

nany witnesses, This experiment was somewhat remarkable, as




| 5.

1 being the first successful public flight of a flying-maghine

| in Ameriea, the sarlier flights of the Wright Brothers at

 Dayten, Ohio, having been made in secret, The machine had
been provided with sledge-runners, and glided over the ice

| for abeout 100 to 150 feet before it rese ints the air, It

| then flow very steadily at a gemeral elevation of frem 10

| to 20 feet above the surfage of the 10e, ecarrying ¥r, ¥V, ¥,

| Baldwin as aviater,
The newspapers very generally reported the aviater
as Capt, Baldwin, the balloonist, but this is & different
| man, Mr, ¥, ¥, Baldwin is a youmg engineer, a graduate of
Toronto University, and a grandsen of the gelobrated lobert
Baldwin, one of the “ounders of the Dominien of Canada, and
. premier of Upper Canada before the Confederation, Mr, ¥, ¥V,
Baldwin is the same engineer who desined and conatructed
. the tetrahedral tower of steel which stands on Dr, Bell's
' estate mear Baddeck, Neva Scotiaj and the new aerodreme now
| amaiting trial at Harmendsport has bdeen designed Ly him,
Asrodreme No, 1, Selfridge's "Red Ving®, oame to an
mtimely end on March 17th, 1908, by an aceident wshich com=
pletely demolished the machine, although fortunately the
| aviater and the oengine eseaped uninjured. The Association
then immediately began the constructiom of asradrome No, 2,
. Baldwin's "Vhite Wing*,
Both aesrodromes have been constructed in the aero=

drome shed of Mr, Glen H, Curtise of wmondsport, vho acts




a8 Director of experiments for the Aerial Experiment Associe
ation, The actual werk of construetiom has been under the
|eharge of Mr. William P, Bedwin, Superintendent of Dr, Bell's
fxoddock Laberatory. The cngine empleyed was spocially desisned
for the Asseciation by Mr, Glem H., Curtiss, and was manufacte
ured by the Curtiss Manufacturing Company of Hmmsondaport,

On Nay 13th, 1908, an cttempt was made to fly the new

;uorodrc-., No, 2, Baldwin®s "White Ving®, at the race track

near Hasmondsport, The asrodreme had Leoen provided with 1imt
wheels, like bieycle wheels, to enable it to run over the
ground until) sufficient headway had been gained to enadle it
to rise inte the air, The race track, however, proved te be
to0 narrow to enabdble it %o be used for this purpose, as the
ends of the wingepliece ware not raised sufficiently from the
ground to escape ocomtaet with the raised sides of the track,
The attempt was therefore nmade to start the mmchine from the
grass pleot contained within the oval race track, dbut the attaa*-
ment of the wheels preved te be too weak to stand the strain
of running over rough ground, and breke bdbefore much headway
had beon gained, The damage was repalred next day. The machine
has been placed .t a higher elevation sbove the wheels, s0
that it is hoped that the next experiment may start from the
race track itself, instead of from the grass lawm, as the
smoother surfage of the track will give a beiter chance for
gotting up the neceusary initial speed,

(8igned) Graham Bell.




; o Charles 7, Thempson,
| Supt, Associated Pr“-, NeX,

Hssmondspert, NoXe, Jay A78h 2200, § Polie=== A preliminary

i

,;:trtd was made this evening of the asredreme *White Ving®,
designed by ¥, V. Baldwin, and constructed by the Aerial Bwe
5j;;>er1mnt Association of which Dy, A. Graham Bell is Chairran,

i}fhc aviator's seat was occoupled by Liocut, Thomns Selfridge,

'fU.S.A. The people of Humondsport turned out in large numbers

.’to witneass the oxperiment, ¥No attompt was made to rise inte
;t.ho alr,

| The machine had been provided with wheels, dut steer=
ing gear was not attached to them, as it was thought that the
merial rudder would comtrol the motien of the machine while
‘on the ground, This proved insufficiemt for the purpose, howe
over, for the machine could mot be kept from running eff the
tragck to onc side or the other, It was therefors decided to
make a slight change in the attachment of the frent wheel,
‘a.nd provide it with steuring gear, 50 as te enable the opere
ator to steer tho machine on the race tragk for a distanece
long enough to gain sufficient spoed to get inte the alr, Ne
attempt vill be made to fly until the operaters are satisfied |
|that they have the machine under full comtrel on the ground.
(8igned) Graham Bell,

To Charles ¥, Thompeen,
mto m.o‘ﬂ“‘ ?r.“. NOY.




8.
\dosigner, ¥, VW, Baldwin, to & height of sbeus 10 feet, The
;prouuro of the adr en the elastic rear odge of the lower ‘DJ'
Plam cauped it to foul the propeller, and the aserodrome was
f'hmrcro brought dom to the ground, after having traversed
| distanes of 93 yards, The damage will de easily repaired,

The new steering gear, attached to the frent mool.‘
iworked satiafactorily, so that there is new ne difficulty in

kooping the machine on the raee trask while running on the

ground, The rage tragk has bdeen widened by ploughing wp &

portion of the adjeining field and smoothing it with a ronor.i
(Signed) Graham Bell, |

To Charles ¥, Thompeon,
Supt., Asseciated Prou. HoXe

<WWAM-—M«%- Selfridge

made two flights this aftermeen in Baldwin's acrodreme,

*inite Ving®. In first experimont machine ran 210 feet in six |
and a half seconds, on race trask, before leaving the ground,
and ade a flight of 100 feet in two secends, st elewation of |
three feet, and ran 200 feet on rough ground after landing,
without injury to rumning gear. The flight was impeded by
1o0se guy wires catching in propeller, but no damage resulted.
In seoond experiment the nachine made a dbeautiful and steady
flight of 240 foet, st an clovation of at least 20 foet in the
adr, dut landed bdadly in a newly ploughed field. The aeredromo
|18 uninjured, but the truck carrying the fremt whoel ploughed
inte the ground, and injured front wheel, The dmmage can be
fcuuy repaired, The members of the¢ Aerial Bxperiment




'0
|Association are emcouraged te believe that the ongime has |
jsbundant power, and thet the machine is under good centrel im |
She air, so that skill 51;.0 on the part of the aviater ia m
|that is noeded %o aoccomplish much lomger flights, |
| (8igned)@rahan Bell.

I To Charles I, Thompsen,
| "t. “mut“ ’r.”. V.Yc

Hagmendeport, HaXas MAY Sho A08=—~d. H. Curtise of the Cure
t4s8 Manufaoturing Campony made a flight of 339 yards (1007
"tut) in two jJumps in Baldwin®s "White Wing® this afternoon
at 6,47 P, |
| In the first Jup he covered 206 mu then touched, I
.{ron fomediately and flew 134 yards further when the flight 4’
'jmdo(on the odge of a ploughed field. humhinth ,{
f;porroot control at all times, and was stoered first to the f
right, snd them to the left before landing. The 339 yards = |
*m covered in 19 seconds, or 37 miles per hour, A previous '
:trm was mado earlier in the day dbut resulted in no fiight,
The motor s a duplicate of the ene used by Curtiss
|when he nade his recerd of a mile in 26 2/5 seconds, 136.4
miles per hour, This is the world®s rocord for a first

attempt,
(Signed) Selfridge.

To Charles 7. Thempsen,
Supt. Associated Puu, .Y,

lw-hm LoCurdy handled
,MQVM'I “FThite Wing® in her Lifth flight toeday, 183 yards
| wag covered in 10 3/5 seeends at 35 miles an howr., The




" maximum height was about 20 feet,

Quite a strong quartering wind was blowing which Mew
curey did not correot for by his lateral contrels, this boing
his first trial, which caused the nachine teo oareen and
strike her right wing firet., She them turmed turtle piveting
| on the nose and fimally rested on her tep plane with engine
and wheels in air, The center panel was 8o strongly buils,
| however, that it remained intact, the engine staying fast
in its bed, Neither cperater nor engine were in the least
;gxnaurot. The machine itsclf was, however, quite dadly dam=
‘ aged, and #t will take a couple of weeks to complete repairs.
| ‘This flight was the fifth made by the "White Wing®*
:juaxeﬁngc traveled s total of 674 yards in the air,
» Baldwin 40 yards
lj Selfridge 118 ¥

Nourdy 163
| Selfridge’s "Red Wing® travelsd with Baldwin a Sotal
| of 147 yurds which makes a grand tetal ef 621 yards covered
f 5}' the Aerial Experiment Association in seven flights QM
March 11, 1908, with absolutely ne damage resulting te either
operater, oru:-ﬂl‘ which was the same in both machines,

(8igned) Selfridge.

Te Charles T, Thempeen,
Bupt., Associated m.o, HeXe

| Ssmendsport, Jo¥es Juns ASW, 1300-—Prolininary tests of |
running gear and surfaces were made to-day with acrodrome
| Ne. 3, Curtise’s *June Bug®, which extended so late inte the

| eveming that there was no time left teo make a flight,
(Signed) Graham Bell.




To Charles ¥, Thempasen
Supt, Associnted ‘rou, NJX,

th unsuocessful attempt
m made this ovening te raise the asrodrome "June Bug* inte

(8igned) Graham Bell,

To Charles 7. Thompoon,
Jupt. Associated Prou, HoXe

| Hammendsporte NeXeo June e J000~==The Aerial Ryperinent

I aero

?uuohuoa"\drm Ne, 3, Curtiss®s "June Bug®, made three |
f r
' succesaful flights here this aftermeen with Mr, 0, H, Curties

» as aviator, Tho first flight was 456 feet at the rate of 28,1 |
fmil.ou per hour; the second was 417 feet at the rate of 3 |
’nud one half miles per hourj the third was 12066 feet at the
1 rate of 34 and one half miles per hour, This last flight is
the longest yet made in public in Ameriea, and is only Mr,
}Ecuruu'o fourth attempt,
. (8igned) Oraham Bell,
(Botes= Copiea of Associated Pnu Dispatches write

| ten by Licut, T, Selfridge after Jume Z1, 1908 have not been
noceiv« in time for this Sulletin, A.G.‘)

‘i

To Mr, A, Graham MI.
King Bdward Hetel, Torente,

Hamendsport, MoXas JWs 20, A9Q@=—-*Junc Bug® mado record |
| flight early this merning, 725 yards at an elovation of forty l
| feot, Time 41 seconds. Wind 8 te 10 miles an hour dlewing

| with nachine, Tips werked beautifully and machime under pere

| fect lateral cemtrel; fromt rudder imefficient, hemee descent.,




iz,

Surfaces have been revarnished and colered yellow strotoh-
| ing them tight and adselutely air proof. Sothing materially
| injured, Will try again this evening.

(Signed) J.A.D, MoCurdy,

Te Alcxander Onbn

Prescett, Ont, ton, oare of
tcn-‘o. t‘nato n.o. Bun-b“t
. hm left Toronte ¢ at two PN,
or

and if too late to catoh doat
repoat to '!n‘ur Hotel, MHontreal, Que,

| Hsgmendsport, NaXs, June 25, J90g--~=Curtiss flew sleven hund

:mudtortynru, three thousand four hundred and twenty

| feet in esixty scconds this evening about 7,30, We have telew
| graphed and telephoned Secretary Aere Clud of Ameriea that

. we are now ready to try for the Seientific American Cup,

- Murrahl} | :
(8igned) Belfridge,

} Te Dre ‘000
| Victoria Hotel, Charlottetomm, P.B.I,
’

| Homendaperte NaXea JUML S A908z—~Al1 srrangements nade

; with Aere Clud for trephy trials on July fourth at Hwmends

i
. sport,

(W, JeAsDy Wo

To Dre. A G Bﬂu
Vioteria notol, Charlettetom, P.E.I,

| Mssmendepert, NaXas JUl Sa A000,-=-Fiow threo quarters of
l n\uo to-ni ht, Bnr'mng DKo for July fourth.
| (8igned) T.A.D. MeCurdy,




e Dr, A, Grahan Bell,
Victoria Netel, cwlottotm, PRI,

f Hxpondaperts NaXes WY 4, A0Q0-~~Captured trophy to-day

| by flying distance of ome mile in ome minute and fortyetwe
| seconds, ¥lew full distance of valley, Came down on agcoount
| of trees making beautiful landing. lachine under perfect
oontrol and everybedy happy.

(3‘“"" JeheD, u'ﬂ“f‘&o

To Mauro, Cameron & Lewis,
soligiters of Patents,
7 ww.ﬂ. n.o.

| Shardottetown, PoRoXa, July 5, A900~--Please send some one te
| Huwmondaport, N.,Y, at once at my expens~ &9 exmsine the aero= |

drome of the Asrial Dxperiment Asscoiation which has just won
the Secientific American Trophy for heavier-thaneailr machines.
| Vo want to know what patentadble features there may be about
the machine, See Mr, Curtiss and report by mail to me at
-. Baddeck, Newva .‘uzoti’t. Take Lagkawana or Hrie train to Bath;

local from there te Hamondsport,
(8igned) OGrahan Bell,

To G, H, Ourtill
Hu«:ﬂdqort, He¥e

| Shazlettotomn, Folole DX 2, AR08 =1 have telegraphed
| Masure, Cameren snd Lewis of Vashington to pend patent expert |

|

| {
| to Humendaport to exsmine *June Bug® and report to me wvhat

| patentable features there may be about machine, Ask mombors o#

| Asscoiation to give him every assistance. Accept our heartiost
- congratulations upen your magnificent sucoess,
(8igned) Oraham Bell,




%o J,A.D, MoCurdy,
IMQI". N.Y,

Shariettetom, Polalas JUAL So ARQ8s—Thanks for telegrams.

1 recemmend pestponing further experinents until machine has
| been examined by patent expert, Important te keep machine
|uninjured until then. Just off for Baddeck.

(Signed Graham Bell,

To Aerial Rxperiment Assocliation,
Rmdupcrt. N.¥Xe

Pigtou, Nelaa July 6. 1008«=eIf loCurdy wishes to follow en
line of "June Bug®, I recarmend that MeCurdy's machine de
now built at Hamondspert and headquarters be retained there
for the present, In meantime den't run any risk of injuring
"June Bug® until an spplication for a patent has bHeen pre=
pared, Yould 1ike Baldwin to help me in Baddeck scon as posw-
| sible, and vhen we are ready for moter would like a1l te
come to Baddeek, If these plans are acecptable would simply
1et it be known that at ny request further trials of "June
‘Bug® will be pestponed until another aeredrome has been ocome
pleted s0 that in oase of accident to one machine another
will be available for experiments, Would say nothing about
patents outside as this would emly stir up other inventors

| to forestall us in the patent orfice, Telegraph raply te

' Baddeck,

(Signed) Oraham Bell,




Te Pr, A 0. ,eu.
Baddeck, H,8.

}W“““B held on receipt of |
ﬁtclc¢r-n.:n-oido¢ to fellow your suggestion, which was in
|accordance with MoCurdy's decision, Casoey and wife start North
''‘n a day or 80,

(Bigned) 7. Selfridge.

To Aerial Experiment Assoociation,
Hummondapoert, N,XY,

ZBaddecks Nofe JUAY 7, A308y==Thenks for telegram, Ploase

write and telegraph Maure, Cameron and Lewis, Washington, D.P.;

to send representative Lo Humendsport if he has neot yet app'l*

ed, and request representative to prepare an application for

a patent a. my expense, I will confirm matter by letter from |
here, Baldwin should not leave Hamendsport until he has give |
en the patent expert what information he nay desire concerne
Ang machines made in Haomondsport, First Bulletin of Assogie
/ation will be issued from here, Menday July 13, giving you
full information as to what we are doing here, Please - sk

cach member to wrt‘o to me full account of what he is doing

in Hemondsport, the infermation to bo incerporated in suge
ceeding Bulletins to be issued every week, In this way we can
keep in touch with one another and ineidemtally seccure writtem
recerds of thoughts, ideas, and work dene, Trouble will ve
‘saved here by asending six cepies of any drawings or photogruphs$
illustrating lettors,

| (8igned) Graham Bell,




The Tolleowing pupers were read at a meeting of the Aerial

| Bxporiment Association held at the headgquarters in Hommonde

| aport, N.¥,, ¥ay 17, 1908te

Deseriptiion of Asrodrome Neo, 1,
Bllfrid(;". "Red Ving®ecsecscecsovssscocee V¥, Baldwin,

Degoription of Asrodrome Ne, 2,
Baldwin®s "Fhite wj-n{j.oooooooooooocoooooo?o"". Baldwin,

Plans for an isproved motor for
i’lyina mm‘.oooooooooooooooo000000000000}{0 Curtiss,

A briaf sgketoh of the pregress
of the Art of Aviation.scsvcosccccecosesel, Selfridge,

A query concerning the nature

of the terque produced hWy

twin preopellers rotating in

the sae directiofNececcccccccsscccncosedede)e MoCurdy,

Some thoughts ocencerning the
effocts of atmoapheriec pres=
SUre upon ALTrOPlantB.scscscccsssscsssencscacily Bell,

Suggestions regarding the

conatruction of light motors
for uwso in flying "MOhineB.ceesccccsccscscedAely Bell,

Papers 1,2, and 4 will appoar in subsequent Bulletins,

Boa, 3,5,6, and 7 appear in the prosent issue, A.G.B,

WQOM




PLANG YOR AN IMPROVED MOTOR YOR VIYe
NG MACHINRSS by G.H, Curtiss,

(Read May 17, 1908),

While extramely light metors may net be absolutely
negossary in order to make a susoessful hoavierethane-air
:mom.m, it stands to rouonﬂ that a 1ight moter of equal
. atrength and reliadbility would bde of great advantage. Other
parts of the flying machine could be nade heavier or could
carry more load in the shape of freight or fuel.

The motors made by the Curtiss Company wp to date hané

been the eutgrowth of the cycle moter, and while they give |
as great power per pound welht as any motors which are now |
| built for the trade, a much lighter moter of equal power can
| be built,

In designing such a new meter, we may comnsider first
the system of cooling the cylinders., For acronautiocal pure
poses, it is evident that the air coeled ongine has nany ad= |

vantages, The weight of the water and radiators alone is ob= '

jectionable, then there is danger of leakage where light oon-f

structien is used, It would be impractioadle to carry a large
supply - of water where Af air ceuld bde utilised, a supply is
always at hand, I =n satisfied that cylinders up te 3 5/8
inches in diameter can be satisfactorily ceoled with alr,
the power of the ongine ias therefore linited only te the
number of cylinders,

The type of multiegylinder generally adopted is that
| of our eizht cylinder engine which consists of two sets of

. four cylinders on the sane case at an angle of 90 degrees,

\




» conatructionc,m perfoct bal-moe ol ~004 results gonere
pAly, There s omly ono foms in which AnWHOPS noar As nany |
n‘m.umn oan bo sssmmblod with as 1lii%le orankegase snd shat
Mni Mty ant that 1s plasing he cylinders in the “omm of o nuj
M.uh all ths commesting rods sttachad %9 n single oramk, ;
Mm this omztr.uuu, both the arankedaft -nd craniepin |
bm be run upen roller bearinge which will add about ten pay
po.a S0 She powor of the ongine, and do auny with hresefear
of the crumsecase wnd ovmleshaft welght Teund in whe SLANG,

lov* sgpe,

e swe dlsadvantages of Whis Ype of engine «re he
|Asffiocudty of oporating valves mnd lubrioniing the gylinders
wnd bvearings, The latter may Yo nanaged by Toredng the @il
through the Mhaf$ snd connecting reda «nd feeding direct o
}oaoh eylinder, Yaturally the oyliander, or oylinders pointing
[doum would got 400 much oll, Mile there iz prectically ne Wy
lef rreveniing this, the Lrouble of fouling the plags may be
provented by placing them An the sides of whe oylinder wand ,;,.5
cxhanst valwe in the end, The surplus o1l "hich goes in thesd |
oylinders wouldd then be bDiowm cut with the exhaust, The plagw
ing of the valves in the hoad would ala® halpy out groatdly in
the ~oeding of the oylinderg, nd a blast of ady Hlown cross-
| wige sould heep thom sulTiclently ceel te allew its being run
’cmtww. o overheatiag ¢ ihe exhanst valve can Le pro=
‘vonted bWy vaipng the sowes valve on the intake streke, the ine
rushing gss keeping it coel,

| I balioye that W ocean build & 50 horgo-powesr mgine®
| of seven cylindews 3 1/2 2 4 pleced st equal disbances wpars

| spound o orpmk, *aoh cylinder ritted «iih a single valve in
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A QUEXY CONCERNING THE NATURE OF THE
TORQUE PRODUCED BY TVIN PROPELLERS
ROTATING IN THE SAM DINRCTION:

h’ :.‘.D. Xc@lﬂ'“o

(Read May 17, 1908),

Through the agenmcy of the "Progeedings of the A,E.A.*

;I would like %o present a few thoughts concerning the torque
' produced in an ssreplane by the action of its propeller, or
| propellers and to enquire if there is perhaps a corellation
 between the aotien of double propellers rotating in the same
' direction, and the action produced in a kite composed of
| tetrahedral cells when struck diagonslly by a gust of wind.
It 15 quite evident that a single prepeller driven
:diroot produces a torque and tends to revolve the machine in
the epposite direction to which the preopeller turns,
This torque may or may net affect the steadiness of
the machine while in flight, but it is coertain that if the
| t.'orqno wore sero one of the elaments which tend to tip the
| machine laterally would be eliminated,
Now let us consider the action of two propellers
' rotating in opesite directions but in the same plane, By ana-
lysing the forces preduged by the terque of these propelloers
. and by taking mements of these four forges adbout the axis of
| the ~achine, we find that the resultant is sere, hemoe ne
| resultant torque is produced in the aeroplane,

Now let us consider the third case of the twe preopel-
lers rotating in the same plane, but in the seme directionm.
If there were no resultant terque produced in this case,

can readily see the advantage of using this combination for
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tramaition would be reduced to o nintmum, By sasswsing a few
| arbitrary figures and applying them to a graphical diagram
wve can perhaps see the reasoning more clearly,

Let us choose § rt, propellers centered 10 %, apart,
| Suppose for simplieity that the torque preduced by each pro»
peller is 240 foot pounds, That we ocould represent by 30 lbs,
' acting at the ecircumference of the blades, T™hie gives us twe
sets of Torces which we can combine inte twe separate couple

The magnitude of one couple weuld Do 30 x 18 = 540 8,
ibs,, acting negatively, The magnitude of the other ocouwple
would de 30 x 2 = 60 rt, 1be,, acting positively, By taking
the difference of these two couples, we obtaim a resultant
of 540=60 = 480 ft, 1lbs,, acting negatively, or in the direc
fion opposites to the metien of the hands of a watch, This mean
that a resultant torque is yproduced in the aereplane having
a ragnitude of 480 rt, 1lbdbs,, acting positively,

Now is the reasoning esployoed here sppliecable teo the
condition existing in a tetrahedral kite vhen atrugk bW a

diagonal gust of wind, suppesing the cells t¢ be mimlature

propellers rotating in the samo direction? If so would there

'not be a tendency Lo uwpoot?
> e s o ]} () e o o w







SOME THOUGHTS CONCHENING THE RVFBECTS OF
ATHOSPHIEIC PHESSURE UPOV AFROPLANESS
bWy Alexander Graham Bell,

(Read May 17, 1908)

|
In considering the sotion of moving air upen the sure
}f“°" of inolined asroplancs, we should not lose sight of the
ifact that alr exerts a statical pressure, dus te the weight
-iof the atmoaphere as well as a dynmmical pressure due to ite
éown motion, |
Caloulation shows that a very slight diminuition of
ntmospheric pressure on the upper surfage of an aereplane, or
a very slight Ancrease ef static preagure on the under sure
Tace, SFNI0IEE0I000E would onuse u Lifting foree to be oxe
lerted ou the aereplane equalling, if not exceeding the 1ift
.iprod“ by a vielent wind, This faot has se important a boare

|
|

ging on the theory of the acroplane that it may be well te
‘elaborate the poins,

* Tha weight of the atmosphere exerts a pressure of
about fifteen pounds upon every square inch of surface; or,
in other words, atmespherie pressure oxerts, upon an aereoe
plane a preseure of adbout 1160 pounds per square oot of sure
face,

Vo are apt Lo ignore this pressure, enormous as it ub
because when an asroplane is at rest, atmospherie preassure om
the uppoer swiace iz dalanced b)j an ogual prespure frem helow,

The case, however, ie materially different whem the

| seroplane moves forward or whem the wind blows upon the under

Jura

r!
f

H
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‘surface of an inclined aoroplane, for the air is then comdens |

| sed bolow anirarefied above, so that the equilidrium of stadie

cal pressure is disturbed.
| I Dhail not '.$§c~t to discuss the extent to which |
{t.hr: equilibrium is disturbed, or whether the effect extends
;onr the whele of both swrfages of the agroplane, or only o= ’
| ver parts of them, I shall siamply show that a very alight dit-gl
turdbance in the equilibdbrium of statical pressure will materie |
ally affect the 1ift,

The atwogphere presses domwards upon the asroplane

(vith a Toree of 2160 pounds upon every square foot of sure

| face, It also presses Wwwards with an equal forse, If them,

the atmespheric pressure acting won the upper surface sho.ld
be reduged by only 1/Z16oth part, the pressure on the under
surface remaining unchanged, a 1lift would be produced equive
alent to one peound per oquars foot of swrface,
How alisht a change of atmospheric pressures this mennd
' will be sppreciated when zo try Lo measure it by the novcmmt
a merewry eolwan, At normal preasure, the merouwry stands |
a height of about 30 i ghes. The rarefaction then required |
produce a 1lift of ene pound psr asquare feot, would cause

eroury to fall 1/2160th of 30 inches, or 1/72 of an inch,

| an amount to0 small to be readily perceived: But Af we assume

| equare foot, the rarefaction abeve the aeroplane would de ree

|

that the statieal pressure is increased bdelow the seroplane
a8 well as diminished adove, and t9 an equal extenmt, the move-
ment of tho mercusry colwm would only be on: half of the above

smount, That 18~ In order to proeduce a 1ift of one pound per

l




| presented by & fall in the height of the meroury column of

%
| 1/244 of an ineh, and the condensatien bdelow, by = rise of

| equal amount,

Thus, a difference of atmespheric prossure on the
two sides of an aeroplane of so ali;ht an -mount as to be
| practioally imperceptible shen measured by a mercury coluewm
would result in an undalanced astatical pressure upon the asres
| plane of the samo order of magnitude as the dynamical prege
s res with which we are accustoned to deal, Prom this I 4raw
the cesiclusien that ‘all thoories of seroplane action that
ignore the offects of atmospherie presosure must be rossl)

| in error,




SUGGRSTIONS IGARDING 2uB ‘CONSTRUCTION
ION OF LICHT MOPTORS VOR USR IN FLYe
‘xno HACHINESS Yy Alexander Orahem Bell.

(Read yay 17, 1908)

| An arch of bricks quite strong onough to carry a raile
'road train, if turned upside down and_ su ported by $ts twe |

exiremities would prodbably break in pieges from its owm wci@t{

for, under such circumstances its resisting power would depend
| upon the oohesive strength of the mortar erpluyed, wnd net
'upen the stremgth ef the bricks. In 15 mermal position the |
 character of the cementing material is of coparatively
! sli ht importance and the bricks mi ht even hold together
without any mertar at all, |

In o similar monner a hellow cylinder of any material |
15 better mioa to withstand o pressure fro- without than |
| from within on account of its oircular or arched cross=secte ’
| fon, A ce:xprouional.f.‘orce appliced from without tends to punh|
the parts of the cylinder more firmly together; vhereas o urd
| ing pressure fro within tends te separate tho pa.rt: from oncj

snother and they are only kept in place by the foree of cohase

| 4{on which cements them tegether, External prezsure thus tends
to bring inte play the full resisiing strength of th: x~ut.ar1-:
' al of the cylinder, the atrength of the clemental "bricks®,
80 to smpeak, of which it i3 composed whereas internal prcuturlﬁl
wre only ruiitod by the "mortar®,

A cylinder composed of material jJust strong enouh

|
|

and no more, to resist the crushing ofreet of the atmosphere
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"hen all the air is renoved freo:= within, would evidently burst
| under an intermal prossure of one atmosphere, In order ¢0 ree
| 249% such & otraln fro within 1t would be neceszsary teo
‘;;tran:;tbou the walls of the retaining chanbhors by using thicke
'er and therefore heayiar mserial,

How lightness of construgtien iz o great degddoratum
'4n & motor imtedned Tor use in u rlying rachine; and the above
consideration suggects the thou ht that a motor utilizing abte
?'woupharlc preasure ag a motive power ocould be cootruweted of
| thinner and ligiter ~a‘erial thas would he posaidle in the
case of a motoPr employing the expansive power o o confined
| gas, 850 far as power is concerned it matters net whetehr the
operative pressure co e¢s fro ithout or withing for in both
cnoee the oporative power deponds alyply Wwon Lie 4irferencge
| betweem the external «nd internal prasaures, 90 far as weight
is congerned, hewever, it na<es all the difference in the world,|

Sese objectiona of coeurse i nwdliately obtrude O |
sclves, but I de net think the are insuperable by any meanss

In utilising atnespherio pswsoure no » molive power wo are

1infted .20 » single atmogphereof preasgure, hereas o may have

twe r more a.nospheres of pressure within osur cylinder if

wo make it strong emough to resist the ostrain, Throush the euw

pansive power of o confined gas we onn certainly obtaln

| ._frentor intensity of actien than would bhe possible where -

| megpheric pressure is exmpleyed,
Porhaps, however, two cylinders sach operating undor o

| single atmespheore of proosure may be able teo do tho work of oge




cylinder ot two atmospheres, anlmuantity may be made the equie
valent of intensity,

Here the question arisess Can the twe wealer eylinders
' be made t0 welsh leoss than the single, stremger cylinder requipe
|od to stand the greater otrain? I think there cam be no doudt
about i¢,

A cylinder, to resist a bBursting pressure of one ate
‘“Oaphcr.. mist evidently be made of heavier material than one
caleculated to resist the same straip; from withoutj and its

strengthy, and therefore weight, must probabdbly be doudbledte

@mua i% to resist a twoesfold strain, If this 1c 30 the muarﬁ

and astrenger cyli der will weligh more than both of the wealer

 eylinders cembined,

Vhere wo reduce the weisht of an engine to the =ini«

mam comnsistent with the preper o:dnbt(&ion of poewer accidents
always |

are #f#d 1liadble to arise, because we approach the limit of
strength of 'ho material empleyed, Zxcossive internal pressure
nay csuse the cylinder %o explode, dut excessive atmospherie
resgure would emly crush it in without any risk o injury te
the aviator,

I comend this whole subjeet te the serious aStention
of uMr, G, ¥, Curtiss, as opening up = pr.alsing line of onquiny
that may lead to the discevery of a lighter and sfaer metor | |

' than has hitherte been prodwoed for use in flying machinea,
R ——, Y ¢ ¥




WORK Oy BRI BHUGIAGH TABORATORY,

Repézt by W, P, Bedwin, Jupt,

Laboratery opened May o9 1908, Yirast work started

was to repalr the old empty Froesteiin: kite,

ade laast year, A photesraph o!

100 repaldr

the RingeKite
showm on pe 3%,
The steck for racing hulls for _he ew catwaran
sfructure arrived on June 6, and on June ® laidd the first

koely The twe hulls are now nearli; ready to o connected tew

the lavunchins device, Both
the photo=

gotheyr with degck for swpport of
hulls are noew in the condition of Lhe one show 4

J.'r-“f’h on pe 32,
| Ve have Tinished assembling o

lealls ready for incorporation inte
8 oolls high, and

ank of 1992 winged

the new tetrahedral asrodroye

8 cells deep, the w=

Siae 60 eelis on Lop,
" calls upeide dowm

pper phetegraph on p, 33 shows this dank o
°
e floor of the aerdrome ghed in the position in shich it

on th
vas put teogother,

Ve have

tetrahedral construction

mde three kites of
wro ‘uplicates

nd ready %o fly., Twe

ol b

vhich are now completed
of similar sh

kites used in Hwmendsportj and the third is of
sections 09 :

l

lor
w8 t0 have a heol

shape and sise, but

1Low Anterior, Photographs
i

lf‘;:p 34, 35, 36,
J Kite A p, 34, of Tull Sotrahedral construction, con=

ade in thr

‘tains 404 winged cells,
| Veighs 9030 g,
gurfage 22 sqe m (Oblique)

Ratio 411 gus, per sqe m (O lique),




3. ;
Kite B p, 35, of askeleton construction, contains
255 wingod cells, =nd 155 empty ocells,
Velight 85676 gms,
Surface 13,7 sqs m (oblicue),
Ratio 626 gne, per sqe m (obligue),
Kite C, p, 36, of ssetional construction contains
40 winged ocells,
Weight 8766 gns,
Surfage 16,4 sq., = (eblique),
Rhatio 476 gas, por sq, m (oblique),

We have under constiruection and abeout threeefourths

completed, 100 triangles, cach having o cide of 50 om,, to De

agaenmdled in rairs to 0O am, cells, These coverod

vith naineook astretched tightly and cemented to frames with

gutlaspercha tissue, The rwses are similay to those

' the triangular cliding nmedels employed
youm,

Btock on hapds We have laid im o good stoek of
Cygnet beading} alse of aluminum in the form of tubing, *hact#.
bars, and wires, We have new on hand 12300 empty tetrahedral
cells and 2200 winged cells made hore during the aag winter,
besides 5000 winged cells left over from lhst year,

L 10 [ e
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”,
TRIAL OF THE HINQ-KITE, ‘
July 7, 1908,
The RingeKite shown in photograph on p, 33 was tried |

| on Tuesday July 7, flown by line attached to the front edge

| of the lower aeroplane, What little wind there was came from

; sbout N.B,, blowing down the mountain towards the Bay, maxie
;'mum velocity estinated at adout 5 miles an hour, This wind
was sufficient to support the kite in the air although the p

: point of alttachment of the flying=line was as far forward as

; possible} and the kite sotmed te fly very steadily,

| The point of attachment was then shifted successively |
1 further bagk towards the rear edge 0 the front seroplane,

i The kite then flew at a groeater elevation, but developed a

é tendeney to slide toc one side off the wind, Whother this was i
| due to the fagt that horizental swilfaces were alone empl°S‘doi
; or to a sli-ht distertion of the kite produgced by the dreaking |

| of & few cellesticks io not yet certainly known,

The upper and lower aeroplance riags had been rather

| heavily beaded on their outer and inner edges, dbut no bnsdtngl

£ had been provided extending from the lower to the wper aroe
; plane, so that breaking strains won landing were resisted

| enly by the Agghh oell-sticks,
| In erder t0 enable the adove cxperiment Lo be made

s few stout sticks were fastemed in front where the flying-

| 1ine was attached comnecting the lower and upper surfaces, #
N

and a short keel stick was alded, s0 that the kite was semewh

|

| head=heavy,




|
38,

'Upon landing after the first experiment a few cellesticks were
‘broken on one side where the superposed seroplanes were not
connected by beading. The subsegquent trials were made without

repairing this damage, although there was a visible distortion
of the kite,

 BRNG-KITE.

Veight 8626 gns.
Surface 11 sq. m (horizeontal).
Ratio 784 gms. per sq. m (herisontal).

N The photograph on p. 39, made by Mr, Grosvenor shows

the Ring-=Kite in the alr, A.G.B.
P g B S T




