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AN oM .-m

This Dulletin is devoted apecislly o thourhts supe
ected by the disaster in which our Secretary Lisut, Selfrids
wt his death,

Por the fine photogruph of Lisut, Selfridge which

he Trontispiece of this numboer we o indebted te Nr,

Frederic lHneascler, a former pupil of the Ponneylvanis

tdom Tor the Deafl at ME, Alry, Philadelphia. lNr,

ler was born deaf and educated exclusively by the oral
mothod hawing entered schooel oen Lhe first day that she oral
ia3s was bogun, s wag the Tiret pupil to graduate, under
¢ oral insntructien, frem thatl Institutieom,
one 0 ¢ origindd class that Tinlched the ontire coursge
of instruction, He was Lho Tirst pupil, sent 0 a hearing
schosl from the ¥Mt, Alry Inctitutien, having becn plaged in
school of industrial art in Ph ladelphia where ' oarned
ree scholsraships in Nro0 guccessive yeara,
adiitional years st the Ponmaylvania Acadeny of
ave him fally six jyoars of active art study.
that time he became interecsted in photecraphy, in which hie
father (Alboert 8, linessoler) encoursged hin, a ) 2 ore
practical occupation for a deaf nane This roaulted in the
atablistment of a large phoitographic Studie, nd an reputate

len enjayed by no o her Philaielphia phote rapher, lr, Havsel-

er has cortainly succeeded i roducing the finest an ont

nat.ral photograph of Liecut, clfridge I have ssen,
ir. Vinfield eott CUline, Phetographer of the Departe
nent of Agriculture, is spending his vacatSion at Nelinn horest

nd giving us the bopefit of his wxyert services in phote=
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graphing apparatus here, Hr, Clime was present at the disas-
ter to Orville Wright's machine when Lieut, Selfridge lost
his 1ife and teok the Jast photograph of the machine in the
air, lie had just finished the exposure aund was changing his
plate helder when the accident eccurred. He was the first
person, wilh the exceptiion of two mounted soldiers, te reach
the scene of Lhe disaster and go Lo the aid of the injured
mofle When the propeller broke he was standing quite clese to
«he anerodrone shed and had thus an exceptional opportunity
of obeerving what hupypened. The acecount which he has beon
kind onough to write for us centains sene new peints not hith-
erto Louched upon I think by otheor observers. He is decidedly
i Lhe eplnion that the machine, instead of diving head dowm

oLhers have led us Lo believe, began with a astern dive

the front control wp in the air., After falling about halfs

¢ distance o the ground moving backwards a short distance
it resumecd its horisontal positien for a moment and them dive
ed head dowmnwards on a reversed path, He thinks that Mr,
¥rizht was regaining contrel ef the machine when it struck

‘he ground and that Af the agcident had ocourred at a conside-

orably greater elevation in the auirg Ns would have sucoeeded

in avertiing the catastrephe,
This 1s an entirely diffeorent account frem any other

I haveo seen and is not corroboranted by any published ovidence
30 far as 1 know, Veormer accounts have hoeen written by wite
nesses who were at a great distance awy, ir, Clinme was

near at hand and had a side view of the spparatus., His ob=

sorvationa therefore are nmere likely to be correct than these
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o distant ohaervers, An cxanination o0 the plan surfaces of

P

he ¥rizght aerodrong led me Lo think that the gonter of grave

ty was not furthor forward than the center of surface and

ay even have heon a little dehind 18, in which case we might

expect a stern dive %o dogin with followed hy an oscillation
ringing about a front dive Jjust as iir, Clime descrides it,

is obasrvations are cortainly entitled £o careful conside

ecration. AeCeD
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JI0UGHTS SUGOESTED 1Y ORVILIE WICHT'S NISASTER
0C%. 25, 19083 bWy Alexsnder Grahan Bell

In the case of the accident to Orville Wight%s fly-
ing nachine, "¢ have reasen %0 beolieye that a propeller bdYlade
caught in one of the rudder wires; snd that the propellier and
the wire both breke, loaving the naghine with u single pro=
aller in operatien and with its steering gesr out of arder.

How Orville Wright®s twe prapellers were placed one
on elither side of the lengitudinal axis ef whe suchine. Thus
it happened that when the right prepelier breke, the left pro=
peller continued pushing, not in he central line of the maghe
ine, but on the laft side of 18; mnd the nachine at omce tiime
od sharply he right,

It is obvious that such a twrning actien, if net
qalckly neutralized by steering to the left, would cause the
maghing %0 move in a cirele of amall dliameter, or even %0 apin
round like a Sep, a cenditien not “aversble to suppert in the
ry A indeed not abselutely fatal %o it,

tThe enly tShing pessiblie for iy, Wright to deo under
the cirgmmatances was L0 shut off power and attaypt o glide

~

to the ground,. This he did with dissstrous results %o hingelf

d his passonger,
The fatal result %o cur friend and associate, Lieut,

Selfridge, brings haw to us, as nething else could do, the

advisability of atudying closely all the causes that could
lead o such a oalastrophe, 20 as 0 wyeid them in owr future

expeorinenta,
The agolident shows us how careful we zheuld de o

see thatl our prepelliers have plenty of roemj and that there
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should be nething near them thatl gould poessidly catch, or
that could possibly be drawmm within reagh of a retating proe
peller by the powerful suction exerted hy ane fage. The broak-
ing of a prepeller in the alr muy evidently bhecome a sorious
natter, and we would de well therefore Lo makes absolutely
sure that our propellers are conotrugted of such strong and
‘sound material that they could not poesidbly bLreak under the
centrifugal force generated by their rapid rotatiom; and that
tha bledes are so atiff thutl they ceuld net break by dending
u ﬁirsr Whie pressure of the alr drivem from them, In Laboratery
cxrerinenta we have had propellers amash frenm all these causes,
nd we canndt be Leo careful in 2w inopection of propelliere
“0 be used in aotual fligmt,

Jo may learn alee fram Orville Wright’s experience

¢ doudle gzro';.euora, retating in oppoaite dircctiens, al=

ough exgeedingly deosirable because they eliminate the diee

turbing sffocts of torque and groscopic actien, intreoduece
nn element of danger ion wrranged a8 in the ¥Wight sssohine.
IS night perhaps be safer Lo uwe concentriec propele
lers both pushing (er pulling) in the central line of the
nachine, Then if one is putl oul of comiseion, the other will
continue pushing in the central line and not to ene side of it
Some distwbanee of cquilibrium might sSill result from un-
balanced torque, or gyrescopic actien, bdut the iunger would
not bo 80 groat as vhen coudined with an ex-ooniric push.
Vith econcentiric propellera twe engines, one for each
propelleor, might be of advantage; for should one of the enw
fines break domn in the alr boih prepellers would not atep,
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One of them would s8ill econtinue in actien pushing in the
central line, It 1ia hardly likely that both engines, cr beth

rropellers, would give way at the sane lae] and, in case of

nocident to one, the aviater would not de olliged to come dowm

t onee withoul Leling able L0 chooue khis place of desceont,
then the accident at Port Meyer cccurred, lr. Wight

114 not know exactly whatl had huprened, for the rudder and

propollers were behind hin, and therefore sut of his sight,
‘e did not dare %0 lock round wvery nuch, for the cperation of

his controlling levers demanded all of his sntilention at the

time,

This ephasises the Lgpertance of the suggestion nade

b e ¥V, Baldwin that iLhe noveable parts of an aorodrome

. Ve ,

should be placed in front of he uviator ws rmich as possible,

30 that he may keep Lhen undey constant ocbasurvation (see dise

cussion concerning frent and rear controls, Bulletin XVI,

Pedbmidd), If any thing wentil wrong he would then see at a glanae

hal had happened, wnd would be in o hetlter position teo neet

Lt enoergency.
r. Baldwin suggests that the vertical rudder should

be placed in fromnt of the uachine instead of at the rear lLike

the horisental rudder known as the "front control®, In doth
cases the natural and preoper poaition would seven Lo e at the

rear; but ne inherent reason exists wyy the vertical rudde

should not be adble te operate in fromt, at least as well as

the fromt contrel.
Vhere it is impracticoable %o put moveadle parts in

fromt, it might be wcrth while considering whether a fixed
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mirrer in front night not be of dvantage into which the aviator
could look and see the moving parts dehind hin, or en sither
side, without the necessity of tLuwrning his head.

he Wright machine, after the accident, was found
wvith ita head pointing in a very differemt direction frem that
in vhich it was going when the prepeller breke, sugsesting
the idea that it had spun around at least 90® hefore it roache
ed the ground, and had thus lost 1ts notion of tranalation
through the alr, Thether or net this was the frmediate cuuse
of the disaster teo the Wright nachine, it iz safe Lo say, that
under present oconditiens of serodrome censtruction, logs of

I think, will be adnitted by all,

But sy ashoulid losa of headway de acconpanied hy
danger? This 13 of the greatest consequence for us %o deternine
for a machine may loae headway at any nement from osuses that
are quise bdYoyond our contrel, An ongine may bWreak down, a pro=
peller may go, oven an unsxpected gust of wind oay stap our

nachine for a nonent, and at ence danger results. "hat uwsually

happens under such cirounstances? The uachine turne head down

and dives, Mat dees this indigate? That the aochin® is not
properly balanced when hoadway 18 lost, The Lurning down of e
head shows that the center of gravidy i» %00 far Torward for

a good dalance shoen headwny is lost. W‘
ihe center of cravity is then She csuge of o dsngel.

How it is someowhat disconcerting %o find that the
tendency of progrous in the Hwumendsport experinents has been
to advance the pesition of the cemter of gravily in owr oy
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ines. This has deen dome Ly bringing the place of the sviater
further forward in the nachine than dbefere, by onitting the
tail, by using a heavier frant contrel, and by putting the
front contreol at a greater distance fron the main supporting
seroplanes, We should give grave conasideration to the guestion
whether these changes have, or have not, increased the damger
“0 the aviator in the cvent ef looss of headway,

3ut Wy should there have bemm this tendency of proe
gress in our experinents to bring Corward the center of grave
itye 1 think it reosults from the faoct that we naturally desire
that our machine should be preperly balanced when in rapid
flight, The June Bug, in its oarly days used to climd under
the full power of tho noter, Instead of remedying this defect
by the use of u larger front control we advanced the place of
the many thus violating the impertant principle that changes
of equilidbrium ahould de balanced Ly the scotien of —eyeadle

surfaces, rather than by changes in the position of the center

of gruvity.
The center of pressure of course is further forward

vhen a nachine is in metion, than whem 1t is stationary in e -
air; and, in order to be properly balanced, the center of

gravity should ceme under the center of pressure,
T™he fellowing propositions are isportant and intere

ssting and should be fully discuceeds=

1. If tho nachine is preperly balanced
when it has no headway, it will become unbal~
anced when headway is gained, The head them
turns wp, with a to continue the
turning movenent until the head peoints ver-
tically wpwards Ctowards the aky.
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2.,1f an aerodrame is preperly balanced
while it has headway, it will become unbale
anced when headway 1o loat, The head then
‘wrns dommn, with a tendency to continue the
turning noveanent until the head points vere
Sically dowmwards towmrds the round,

0th are dangerous conditions, dbut there is a noteworthy
difference Letween thange

3« Ve can correct e climbing sendency
by stoering dowmm with the front contrel,

becanse there is hoadway; but wo cannot gw
rect the diving tendency Ly stoering up, LO=

cause there is no headwy,

You cannot steer a bdeat without headway far less a fly=-
ing nachine, The Tirst condition is far safer than the socond.

hen there is no headway the front control can no lionger
exercise its function as a horizontal rudder. Vhen turned wp
L a positive angle to Lhe horisen it is no longer pushed wp
by the pressure of itho wind of adwvance, Feor ;:-:.~ e roason
LHOre is no alryr prossure against it Lo yush it down when
turnod ot a negative angle. 1t ia nerely paseive in its action
d regists the very wpward and downward twning mnovenents
it sould causs in its active condition,

dhare the maghine is hoadeheavy when hoadway 1o lost, as
in the socond case noted above, the machine tends Lo turn dow-

wards at the head, and he surface of the ront contrel resists

this turning tendencye.
AS Tirst sisht it would appear that by increasing the

surface of the front centrol wo could prevant s dive, but

consideration will ashow that this 15 not 00,

Vhen headway is lost, the pregence of a frent contirel

will not prevent the iendency of a headwheavy machine te Turm

head dowpwards, however large itis surface nay be, or howover
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far out it may be placed in front of tho main supporting aero-
plunos. The most it can 4o is to retard the turning novenent,
It cannet prevent it, The nachine retaine a tendency to turn
carplotely over until the head peoints vertically domwards to=
wards the ground,

This 1s a dangerous tendency net fully realised by
us, I think, and tho cause not clearly understoed by nlle. Iot

iry to explalin tho point,

In n stationary nachine iC the center of pruvity ia
toe far formrd for correct balance the nachine turns ovor in
front and dives. If it 15 %00 far dDack 1t sturns over backwsards

! dives storm domj and the safe position for the center of
gravitly lies somovhere betwwan. Is not this »oint the Meoete
rical center of aurface of the wholoe 'v"\chlno - ~hc‘ eonxetrie 1

thoe surfages cencorned including the front con=

hon thu machine falle withoul any motion of trans-

lation in the horizontal <direction 1t aoguires ¥ domwny*®,

not *headwny®; and the poenntrical oconter o surface beconws

the center of prossure 0r rosistanco.
the machine falls the extended surfnoes reoe-

sist the motien, being pushed upwardas »a 1t were by the alr

Now .8

pregsure belew. I therefore the center of prossure and the
-

ravity are not in the smme vortical 1line, a turpe
e nachine around

contar of

ing couple is preduced which i onds Lo Swn

n axis betwoon the centers of prosouwre and gravitys Or rather

his case, the center of prossurc is itsclf the axis of ro=

-~
in ¢

tation, for though the alr pushes wpwards agninet e surfacas,
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it does not sucoeed in pushing them up, thoy are falling all
the time. It only succceds in retarding their drop, so that
they fall more slouly than the center of gravity snd thus
produce the turning uffect,

Now when Whure i3 no hoadway il appears that the con-
ter of presowre is in the geanctrical centor of surface. If
his is 00 1L follows, What Af the conter of gravity e 4ige
placed froo that pesitien, either forward or Lackward, or o

Wior aldey the machine tends Lo tium over on the heavy
vide until tho center of gravity comes vertically under the
center of preassuro. Vith s hoad=heavy machine the tendency
wvould be Lo twrm cexplotoly over forvards until the head
peinis Lowards the ground, and no fromt cemirol could pro=
vent it 1T Lhe nachine hoas no hoadway. Here iies the danger.
It is obviocus that we must study the cause of this tendency
and combxt 4t AL possidle, Porhaps a sigile may make y
position more plain,

Substitute for the center of gravity, the Lod of a
pendulum; and, for the conler of pressure, the axis which
supports it,

Now hold the pondulum ou. heriasontally fron its point
of support and allow it to drop. ™h ondulum will then twrn
wpon 1ts axis until the LOL caws vertically beneath the

point of suppert. Yo resting place is found until t.‘:-xll ponit-

flon is reachod. {

Yow can we prevent Lhis action Ly giving the ‘ulc@

. front control? Preleng the red of the pendulum =3 “8
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ou

-
N4 h,.\

sisting surfuge which ray 1

14 the pondulum ou!
surface alsoc herizontal
hofore

swving more glowly Lhan

the front contrel; but

P

resisting swlace howover

Whe axis of rotation,
nt fro. continuing steadily
ravity comaos

» .
48

e i Lrue of

¢ olightest degree, The

‘rom turning cerpletely over, hoad dowmy if

ray$ Only headwny

~ou Ty
LORS &

Now it is noteworthy

. . - (Y
wOX A% &0

of gravitly

tondency Lo tinue tu

Apped one way o Lhe other,

Suppose 1t should Db«

It would begin to slide dowm

h.s no tendency o nake the di

cage wore iS¢ head-hu.wy,

’

contrary, fram the v 1y

influsnce, As the center of or

poaasible positionits action in

¢ aorodrone, instead of do;

y

Lhus ceausing the surfages o

horisental positien,

liko beyond the bob, and -
as large as
horizontally as before with the

A

4ll not

iirectly beneath

J

front

Ave 1 ‘b.

canter of

W inclined plane; bLut

sern=heavy, 0!

™ . -
+ ATS

rosaing

] ‘n_ -t

ttach %0 R oxtrere end a roe-

you choowse, low

rO8i00%-

let e, The jendulum will

on acoount of the resistance of

ne point I weould enforce is this, that

large and howavor far removed

revent the Lurning move-

4 «» 9 -
‘o very end, shon the

contor of supnort,

wredrane which is head-hoayy

contyel will neot prevent
&

Wl

it has no hos

that an aorodrome with {ita con=

prface does not hnyve this

even thoush it should be

od ali;htly dewm in Tremt,

» A s
wravisy

¢ bocome stecper, as would be

side=henyy. On

t gravily exerts a corrective

Wity tends to assuma Lhe lowass

Lo

lower the cleovated side of

lowery slde still nora

e

0 return Lo the

rodrome
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fhis ceniral pesition of the center of gravity, whil
it places the aerodrome in the oafest condition if it has
no headwny, has its disadvantaces. The surfages will not roe-
nain horisontal for any great length of time, but, under the
action of the varying conditions met with in the adr, will
oip allihtly ono way or the othor.

Por exwmplet= Lot the surface tip down a 1ittle in
fronty, nd the machine glides down forwards in stable Sl
port oo long as its hoandway 1s iconsideradle. As nore hende

v 1s gadned the center of progoure noves forward while tho

conter of gravity remains behind at the center of surface,

nus as the rachine ~lides dounwnrds on its ine lined path

the conter of gravity, boing behind the centor of pressure
loads the oachine down behind the axis of rotation, so

ravitly ovorebdalineces tho machine bhackwards performing the
‘unction of a rudder to steer the machine up Lo the herizental
positien again, BHut during this procoss Lhe nachine has gained
1oaduway o0 that G rming novenont would go 1itile furihey
«han the horizontal positiong and the oachine would dbegin te

climd with its surfaces tilted wp in front until 1its hoadway

s exXhausted and At came Lo » 380 wurfaces then Leing

inclined dowmwards O | begin te

slide backwards down ravity would net

et to increase the inclination. ho re-appoarance of

headway, which in this case would 1 orpewny, -ho center of

> - -~ 1 e T i,“-
ravity would be in TromS of She center o eosure an Hs

Wwindin act a8 a cerrective influence 0 ring whine wWp

.0 the herisental and beyond.
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Suppose that the original inclinatien should take
he form of » tip to one side, thon ufter giiding down hi:ld
a 1iitle way on al side, "he machine would move wp until
1te side-way wns oxhausted, and then comence a reverse glide
iown on the olher side,
‘hus, however the surfaces should happen to tip in
sohine would fall with an oselllate
My, «hen reversing its path
inclirastion that couM bLe o8t onsily controliled
3 0 aviator is U iomeard Sip in frent, 20 that the aghe
ine should galn headway rather than 0%« rmewny or sido-way.
Thia can be secwred Ly having the center of  ravity a little
front of the center of surface, only just sufficiently so
o prevent the possibility of a stern tip. Vhen the nachine
then begins to glide down hill in frent, the hoadway gnined
wisnter o use his fromt contrel as a rudder.
furthor novenent of his 'mohine would then be within his
own oontirel.

Yo nre here of course dealing with a nachine that has
lest its nmotive pever, s that the propelling power is graye
ity aleno, D wiator, having secured contirol must preserve '
his hoadwny at all hasards, or he will lose his steering

power, = should be careful to keep his machine en the down~

grade, Shoull he steeay the chine on » herisontal path, or

upen «n uWpegrade, Lhe resistance of the alr would soon check
his advanoe and he would be helpless until the “achine should

ni® another dive,.
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The important loscen to be learned is that the center
of pravity, although it should be in frent of the center of
surface %o socure a front dive when hondway is lest, should
be as 11ittlo removed from that point as possidle. The further
Torward the coenter ef gravity is piaced, the quicgker will be
the tuwrning action produced by gravity and the steeper the
dive that is necessary $o restore headway,

thonse conditions then are { portant which reduce he
rapidity ef the turning movement, oo that thoere
o main stearing headway L afore the head has

a5 -

langerous extent, The conditions that reduce
LUrnminy arege

le The center of gravity as newr the cene
tor of aurface as possidle, w0 that gravily
wy not have much leverage to help the turpe
ing noveaont,

Z2¢ Thu Tront comirel very far removed
fron the nain supporting asroplanes, s0 as
L0 secgure the advantnge of leverage in ree
aisting the turmming mnovenent,

Je Large surfaces upen the front centrel

e

to increase its resisting action,

4. A horisontal tail very far removed

from the oalin suporiing asroplanes, Lo r

e -4

tard the turning novenent by “he pressure of

dr uwpen 1ts wprer surfaceo,

5. A lurpge surface for the tall to in=
croase its resisting act.on,

Ail theas conditions tend to roduce the velooity of

rning moverent, and therefore facilitate the aoquisite

the ¢

lon of steering headwny before the dowmward tip has Leodme

t00 stoop Tor aafetly.
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The conditions that increwse the velopity of the
-urning movement, and hence increase the danger to the ayie
aior whon headway o lest are the reverse of those visge

1e The conter of gravity fuwr in fromt of ithe
center of surfaoe,

the front contrel near the in planes,
Sanll suwrfeages wpen the frent contrel.
tall near the supporsing soreplanes,

The tail s r{ eally, or omitted mle
sogother,

longitudinal

oun in realiyy

o 4L.09,
salirable ""'e"'-'ur. taat #Hhen Iin nod on -

o stvuyr : lckly Af wvo wo desirej}

oveable,

oure the vury dosirable combination of quie steering
in motion ovi: oLth controls skl ianeconsly 20 as

0 co-apaerate with ono 10 Lhe i & urning <hen heade

way i2 lesP by helding

ént coontrel.

>

AnNre 185 sLilLl
Locatian of i portiant,

J¢ accualtonod runtedge Shan
:u’ &4 3 0 wochine in
La rapid mosion the center of pres ront comireld

ourse reduces the powver

shall fall wen the =xis, This eof




neceasary %o Lurn it boecanse the alr prossures are noarly bdbale
noed on clither s the axia,
Eutl how adout the gperation of e frant gentreld
‘henn the machine has loat headwy? In such a case the maln gure
fage of the front comtrel being behind the axis of rotation
he center of precsure deing alse behind the axis in that
case, an uwnbalanced pressure would exist wen the under sure
fage of the fraent contrel whem the :achine begine to turn dowm
{rent for a dive, vhich tends to 1ift the rear of the front
conirei, and cause the fromt conirel tc bYe inclined domwards
frem8, taus assigtingt® 1ive instead o resisting it, Thus
t critieal tinw headway is lost, it would
We the froni asontrel, than under erdinary
whine is in »otion,
nows but That thisc action : wye coniributed
disastert % surfaeses large enough to he dife
fiealt o mipulation under ilhe ordinary conditions of repid
flight it oy we bn po e nCor may oL have
afficlient streng Lo resist th ming tendeney of the front
contrel at = ceritical »ement of tinme vhena it fis fgpoertant tha
the surfuces ahould offer the axirugm resistance 10 dosgent
y would it not he safer to ¢ axis of yation
the middle of Lhe Tfrent oonirel, ¢ s J xe it e
ponsible for the aviater Lo handle 1. when hoadway 13 loat,
If I saa rizht in ny varieous iines of roaseoning, it

is extremely Lrpertant that the center of aurfage of Lhe mole

nachkine, when the ront contrel iz held perallel] © he maln

asreplene surfaces, should net fall behind the cemter of

gravi
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1 do not think it did @0 in the case of the Wrigzht
chine, I made a rough sstinmate of the area of the front

*

contralyof the area of the maln d-.a:’f-u.t(}l, and of thely dise
nce apart, nd came » the conclusion hat the center of
rfsce, under the conditions srecified Whove, cume very
ny th ront odge of the m eroplanes, The csnter of .
rad Lo be at sdout the zame peint, or a little fure
r back, 30 that if ins surfages of U fronS§ centrol had
i ¥ weir positi@m of naximuam
isanirous dive could i
vYidenece howaver
JTatas really
iarstand Shisy, wpen the swposition
conirol was inclined at Lhe vime of the

wiion of the aviateor, or he unbale

Wir belew it whem headway was lost,
obvious that if the swlfwoes were very much
rafuus night perhaps have pecome head-ho WY

this head-heaviness would have heen increased by the faet
vt tho machine cariied twe melm inastead of one both seuted
the front part of the lower aoroplile,

Suryose for exmple that in such a machine Lhe sure
faces of the frent contrel should be turned inte the veriical
position instead of the horisontal, 30 as $o de placed edge=
ways to gravitly, then the =hele swyppert of U sachine would

have beem Shrowm wWen the nedn saroplanes, The oenser of

gravity would them be in fremt of the cemter of suwrfage of

the nain seroplanes, and the machine would buoome hoad-hoavye

N



Bulletin No.XIX =) (e

Of coursve it was impossidble for the front contrel
of the ¥right machine (o assume this vertiocal position on ao=

count of linitations Lo its motion, Put Af the surfaces were
woh inclined head=heoaviness mi ht perhaps have heen producod
nough An a lessor dogree,
course it is Lwossible L0 say cxnotly what hape
onse ol the Wright nachinej but I would urge
ondapoert nasbers (o caloulate and -ake sure that
center of surfage of the SilvereDart is no: behind the
centeor of gravity when the fromt contrel is placed in its

west resistant position, ould also liwve then consider the

-

d"’AJ‘bili;:( \)f pangcangs ATCEE b 0% 30{:;;’10“ in the .1.1(!‘,!‘10
of the frant contrel rather Sthan further forward,
There s one oLk and I have done., In an aorow

dreme withoul hoadway a siadle condition results when the

-

ceanter of gravity i3 in the same vertical line with the

center of surfage,

1. If tho center of gravity bde vertically
above the coenter of surfage, then, though the
naghine is balanced, it i !n a sSate of unstadble
ogquilibrium, like a walkingewcane standing we
riht wen 1ita engd,.

Z2¢ If ihe center of gravity be belew the
centor of surface, wo have » atb ble condision
with a liabdbility o swing, like an oscillating
pendulim hung fro: its support,

3¢ If the center of ravily and the conter
of surface arc asbselutely co-incidemt,a stable
condition recults which the action of gravity
cannot disturd, This peint is well worthy of
considoration,

In conclusion it seems to me desirabic Lhat the genter

gravity should be a little in frem$, and u little delew the

gurface; but that the digplacement frem this anfe

conter of
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-] P
pocition should be ns sli‘ht as possible, and only sufficient
Jie ono hand Lo prevent the possibility of a stern dive,
nd on the othar o be certain thnt the rnachinoe wiil tend
L0 koep risht side wp,
Rt L L S T I p—




Orville Wri ht's disaster descridbed (1);
-8 for the inspectiion of propollers (2);
pellors rotating An opposite directions
ble but they sheuld bn concentric (2);
concentiriec rroprellere Lwo ensinos advis-
' eagh prop« J__;,l ( ). evonble
ild be kopt in i herefore
front as nuch so nmial" (3); Vore
ar could be pl .(:od n front (3); A
sed to sce bohind an
out turning heoad (4);
L.oht dlanster probably
O88 of licadwny reat
L oar (")); ..‘,
chine notl pronoriy
lout (4); Cnuse of
"'10- onor ;:."': «0yv Car
\1ance ghon hondway is los$
Arne hoad down and dives ("’
ney of rromress bl Hanondsport )
dyance Lhe positien o7 .)w.r conteor o"
{5); .,?L? 20 properly balance nachine
it has adway (5)/ Doeas 1?'.: viol
nt ehaiges of opidlibriuws shouldd bLe
by oction af mewveable ¢.uorfaces rather th.n b
chanmnos i osition of cenlor of m :vl"' (5
iiogormend consideration of wastion whether
ndspert changes h.ve increagsed danger to
winter i ovent of loss of hosdwmy (5)3 Throe
ropos.tionege chine properly balanced whon
hng no headwny boecenes unbalanced when heade
ia gnined and clinmbs, H:ichine properly bale
cod when 1€ has headway Heocoes unbalanced

hoeadway is lost as ives, Avistor can ateer

down %0 correct & clindb beconuse thaere is

hoadway, Dul cannot ateer @ L0 correct the
Aive bocnuse Lhere g , hoadway (6); Yront cone
rel} ¢ not oporate ns Ader without heade

Fye Norely offers ssive resistwnce Lo Luan=-
ing meovenaont coduces the dive (6); Yront
control without hoeadvny cinmol provent turne

i: ovorent o e’y 00 chine, onl O

N o .; it, vo that it itakes longor tinme “or |

> hine withoutl hoadway conaidered in de=
tanil (7). *focts of oh .n*- i )sition of
osnter of pravity (7); Conter o pssure 4in
guanstrical center ef surface (7); Jalanced
whon contey of gravity and center of rnoo
in smxe vertiocal line (3); If‘ contor of  Tave
ity in fromt of ocenter of muface machine
tends to twn coplaotely over in frent till
hond points townrds ground and, without hoade

.

way, NO frons control can prevent it (8);
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A YW NMOUGHTS CONCIHUNING WLICHT DISASTIi:
BY GeH, Curtiss.

HQagrondsport, Oct, 50, 19082~ I have hoen reading with great

interesat our paper on the cause of the Orville ¥riht dise
ster, Your deductions are confirmed by our experience with
*June Bug®,
When the aviator sat clese to the rmin surfaces, good
landings were invariably eaffected, t)i¢ rear whools usually

triking first, As we noved the aviator forwurd, t)e nschine

ahoved a tendency to pitch dowmm and strike on the rronglvh'nl

first when the power was ahut off, I wouldd sugrest the o) low=
ing method of overcaoning this difficulty.
wlance the anerodrome 80 that 1t will glide a8 a

low gyced of 12 or 1O miles an hour, Place the propeller well
vbove the center of resistance 50 that as the speed 1n(fr°;m;5.

he center of pressure travels ‘_'ur'.rd'd. L .andency to
1ift in frent will be evercome by the push of .he propeller
and the machine should fly af, say, 40 niles an hour with the
front centrol in a neutral positien., Ghould the engine stop,

tendency to pitch domm forward is neutitralised by the abe
sonce of the thrust in the upper part oF e aocrodrome,

¢hile the push of Lthe propeller will not cxactly

bulance at all speeds the change in the center of pressure,

iifference can be taken care of by the framnt cenirel,
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| THOUCHTS CONCHRENINUG WRIGHT DISAST a3

VeVe linldwin,

3= Ly candid opinion is that we
will never know exactly what did happen to Mr, ¥risght, ner
learn any usoful lesson from such neagre and conflicting ao=
counts as wo have of tho disaster,

Jnless lir. Uright himselfl sheuld soe it te enligzhten
us there 1is very little Lo base our deductions mpon. The ine
lirect cause of the leoss of control we kxnow wus Adue to the
surning action produced by the coceniric thrust of the Gne
breken propeller, Thoe lessom from this iz cloar and convine
cing bul further than this il seoms dangerous to spoculate
as to Lhe irmeodiate cause of “ho subsoquent dive which re:
1y wreeked the nuchine. Our knowledge of the facts ie very
limited indeed,

¥ithout the least disparagnoent to ir. Clime who was
one of the many first to arrive at the scene of the disnster
or to the versiom of it, which he was good enough to zive us
the benefit of, it is only right to note that such waus their
excitement that eye witnesses could net agree oven as to
which propeller broke, Now Af we are te arrive 4t any useful
conclusians it scons to e thatl wo must confine ourselves teo
the facts and reoason only fron that which we know to be true,
There are g0 pany plausible explanations Lhat when we consider
the extreme likelihood of a combination of wny nuber of thomse
a diagnosis of cause and effect is almost certain Lo be astray.

If n critical study of the Wrizhti's machine ahould

1isclose any defect it would of course be docidedly helpful,

dut for my om part I can £ind nothing faully either in
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principle or design, ¢hile I attach no irportance to ry own
views upon the subject, in the hepe of illustrating the com=
plexitly of the preblen, I will sugpest two other factors
which may have gcontributed to tho scoident.

First, Vas Ur. Wriht's acrodrone well balanced in
n vertical sense? That is, was the line of the propeller
thrust at or near the center of resistance, or was it adbove

this point?

Second. Was not the center of gruvity too low give

pendulus action tending to increase the mplitude of

svinging motion, soth of these features, if true, would be

‘O
accentuatod b Lhe additiomal weisht mnd hoand reosistance of a
Passenger in a Swo nan flicht as Ur, Wisht had it arr nged,

All that we really know of the actions of .he nachine
could be most reasonably explained by the thrust being above
the center of rosistance, and the cemter of gravity bdeing
below the center of resistance. I do net for a minute clain
that this ws the cause of the accident, nor would I like te

infer it, but frem looking over photographs of ir, Wisht's

nachine, it soanms at loast as recasonable as that it was hoad=
heavy us suggesated Ly lur. Bell,

The unoasy pitching and scending oboerved previoualy
when Mr, ¥right flew in a gusty breese nay have heen caused

the propeller thrust doing above the center of resistance

Vi o

the conter of gravity acting as a pendulum,

On the other hand this tendency nay hnave been due te

hat wvhen as sirple an agch=

“ -

the rotary motion of iLhe wind, &0

ion as this 1o opem to argument, it secoms hopeless and un=

sciontific %o make deductions frem such flimey prenises as we
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have,

ir., Bell's ginlle of a pendulun does not goen to me to he
very well chosen in as much as the axis about which an neroe
drome tends Lo turn 12 not fixed.

Hr. Hell saysge

"éhon headway is lost, the prosence of
a front control will not "revent the tendemoy
of a hoad=hoavy machine te turn head downe
wurds, however large its surface may be, or
however far out it may de placed in front of
the oain supporting aeroplanes. Tho most it
can do 1s %o retard the turning novement, It
cannoet prevent it, The nmachine retains a
tondency to turn completely over until the
head points vertically dowmwards towardo
the sround®,

Zhis would undoubtedly bde Srue were Lhe conter of surs
face (or whatever point the rachine tended to turn shout as
! axis fixed ir the air) dut is this the case. Tot the mache
ino lose headway and fall in this way. If 1t be only slishtly
head=heavy the turning action will them be slow, It will
quickly acquire headway due to the horizonnlly reselved come=
penent of pressure being a propelling force. The machine, axis
nd all will “hen move forward, the center of pressure regain
its position vertically adbove Lthe conter of mravity and balanee
be restored without the nachine showing a continued tendency
to turm caxpleotely over until tho head points vertically dome
wards towards the round.

Ur. HBoll%s oneral conclusions are of coursge correegt
nd ahould guide ue in not producing a bdbudly balanced nachine,

hoe axis for a

I do not quite agree with what heo aays adbout U

front cemtrol. o pivot it at the conter of surface weuld

give us a still mere dangerous arrangeneont, the center of
poeds, » poolits

\

pressure would be in frant of the axis ~t high




Bulletin No.,*xIX
-

ien of unstable equilibriun which would make contrel difficuls

nd losa of control much nore dangeroug than us we have it

. b

presont,

I think we will loenrn nore from a careful study of

he Wright’s nachine than Ly gucssing as to #hat hoppened teo

lr. .i.".'U'. ‘i.
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o » IR AN Y = TRrT™ ITEm Ty
aitilis 6&.! A A ‘*(4fI...).20A Dé N DAL "cx-‘.-ﬂls.

By W.S. Clime.

As had Deon iy dally custen since iUy, Wi ht's arrive
al at Port Meyeor, Hopt. 17 found mo ut the Yort again to wite
ness unother of his spectacular flights. The nissing of a
car mado oy arrival at the Port somevhat later than usual
that evening, and upon reaching the south end of the field,
the motor was alroady huming out 1ts warning note that the
{ii-ht was adout to begin. Deociding to remain whore I was
and desirous of securing a photograph of the machine defore
it agquired the neormml flying height, I awmited its coning ’
nd exposod a plate as 1t swept by with the grace and case
of a searing bird, Yor soveral cearplete circuits of the

field the flight was unevontiful. The novelty having worn off

o such an cxtant that one no longer kept his oyes glued teo
the nachine, but enly gave a ;lance upwnrd when it wepnt
iirectly overhoad. It wns at scuch a tine that ¥ri st could
be seun, hands on levers looking otraight shead, and Licut,
Jelfridge to his right, arms folded as cool as the daring
aviator boside hin,
¥hile wmalking over Lo the aerodree ghed and in front

of 4%, after having rmde an exposure on

he machine directdy
overhoad, thare was a crack like a piatel shot ceming frem
adove. Looking quickly up I saw a pilece of a propeller blade
twirling off to the southward, ilealizing inostinctively that

samething Serrible was nbout to happemy, I stood riveted te

gpot for » monont wiih ny eyes oun Lhe mnchine. Jor a
- -
brief period At kept en its course, ithem gswerved %o the left

nd with a swoop backwards, dut in an alnost perpond ioular
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aner 16 fell for half the distance to the ground. Then sude
nly righting ituself regained for an instant its normal
ogition enly to pitch forwurd and vtrike on the parallel
lanes in fremt for altering the elewvation, raising an frmen
loud of dust that nomentarily hid it fron view, The terrific
Lpact instantly reduced the structure inte an inconceivable

8 of wreckage, «nd 1% wng apparent that the muchine was
rtislly inverted, the skids being on the top, nd the
chine lying in a poesition at right anglcs to its course
hen wcident occurred, At topmost speed I ran over to
ere Lhe nmachine lay and found that twe nounted seldiers

preceded ne by n fow seconds, Throwing 'y canera to the

round witihhi sufficient force, as I diacovered later, to knock
L1l of ry plates out of the helders, and break half of them,
ht hold of one of e curved swriaces and with all ny
itrength pushed it up and dbroke it, ir, Wight was under it
n fow feet from me spparently in great pain and moaning.

1ad fallen across a wire stay and one of the struts of the

whine, and was sugpended Ly his chest and stomach. His feet
cre barely teuching the ground, and his hands were hanging

lhw; t‘.lOOd was ."S'-I’Um‘n‘; dom hi.’; fuc. and hrickliﬂﬂ in a

tiny stream fre: Nis chin, but he was conscious and feebly

said, "help me®,

Lieut, Selfridge wus lying on his dack alnost dircclLe

e

ly beneath Wi ht, dbut to ur, Vri ht?s riht. One of the

-

nlisted men reaching over caught Mr, Uright around the bdody

lifted him clear of Lhe wregkage. It was Lhen that he

clained "Be careful of !y leg¥. It is exceedingl) dirfficult




" vTv
J‘(\ ¢ la i

.0 deacribe with exactness just "hat ones rovements were

ing the intense cxcitement of the nonent, I have a

hany
collection of Lhe Swo enlisted nom and myself Lifting up

nd carrying Mr, ¥right clear of the aedris, «nd laying hinm
he grass. DTwrning back to the maohine we tried our ute
m0st to reach Lisut, Selfridge, who was lying on his daeck
had apparently struck the . 7ound with tho bagk of his head
spine, !iis knees were slightly dramm wp due
'Thaps Lo the wreckage beneath hin, Vire stay iecos of
Anvas and bhrogom stiruts were piled in confusien about hin,
it wag inpossidle for (he fow at hand to do nore than
foebly attampt Lo reach him, Nis fagce and clothing were cove
ired with bloed. lo was \mconscious and if he aspoke at nlld
I 414 net hear hin,
he last rays of Lhe setting sun were jgone, the
iwpnesa of night was in the alr, and a slight Cog was alreoad)
enveloping the distance, The silence was unbraoken save for
low noaning of ¥right, and as I looged about 20 in a
welpless sort of way a wiord speotacle presented itself; horase.
en wore galloping madly soress the brogen fleld in our die
rection., A picture af rny idea of a cavalry charge in sctual
battle, -@ud in their rear n nasa of hunwnity blended tegether
7 the twilight inte = low black line, and approaching with
over inercasing rapidity. It teok but a few miputes Tor the
horsemen to travel the third ef amile to the wreck and om
heir arrival pandemoniur broke loose, Orders for the ambilanee,
shouts to prevent smoking and striking of natches, he odor

v v y the
of gasoline frem the broken tanmk boing stromg in the air,




o

pushing back of the ever increasing crowd by soldier§
rushing here and there of nowspaper cor e spondentes an

photosray hors. A Ll .\;i'l{; con ast Lo 12 forrriey iriod of

ieaihly stillnosa, but a relief Lo olws overwrou-ht nurves,

o~

111ing hands soon extricatod Tieous. Jelfridge froe the
"reckage and physiclans at hand adminisiored as best they
could Lo the two injured non., After what scened an interninabl
0 Lime two astreotchers were Hiro ¢ he scoene, and
unfortun- . tos placed uwpon ¢ ~ carrd across the long
field to the hospital.
he diversity of opinion as to which propcller
broken, was probably due to the peculiar pouvition
wchine lay, In some manner too quick fol .0 porceaive,
e tuwrned at riht wangles to its pat yr 11
eaded o Lhe northwaad when it struck the ground. 7he wreck
Wa2 80 complote that it was difficult Lo nake out its vwriginal
construwtion, but that 1t was the risht propeller I am cone=
vinced, a8 I distinotly rememder noting thnt the prepeller
Loward the oast had beth 1ts blades broken off corypletely,

vhile the one toward tho weat was unbrokemn. his would have

nade 44 thoe starbeard propi Hat \ roxone Phole r«phie

evidence has oince correborate

I agree wiih oprller had
cecident

o

broken at a greater distance fro' the geund,

2 ) e . seni: 4
rould not have occourred, the machine was reagaining 1ia oquie

coapanying diagram will explain

1ibriu; when it atruck. The

he position of the machine, and ryy owm ut the tine of the

“o ¥

‘sCCid(‘nt‘ 7.3. Cl‘»’""o
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THUE LESSONS 70 I LEAND YHOU THR WRICHT

DISASTER? Ry Gardiner i, Bell.

Ve are very greatful Lo Mr, Clime for the article
he has written concerning thoe Wright disaster at Yort doyor,
Hre Clime had undoubtedly a position of great advantage from
which %o view Lhe agcident, he had the ood fortune of
belng the first civilian on the fisld.

It has Leen suggested that if we knew just what took
ylace after the bLreaking of the propoller while the machine
748 in the alr, many valuable lossons nmight be learned frem
the accident. Undoubtedly we ghould gain much if we could

theo actions of the machine shen the propoeller broge;
this not ilnpossible?

It is veory 4Aifficult Lo follouw the manoouvres of =a
body in mid-alirg It may be because the eye has no definite
background by which to gauge the direction of a nowving objecs,
but however this mnay be the fact is irportant and only poes
to show the helplesancas of deducting practical knowledpge
rem such a cnse as this.

da are told that there was a report likc that of a
plstol; the machine lurched forward a fow times and came te
carth,. Yollowing this the utmest confusion reigned. The erowd

>

ene and all rushed madly %o the sceme of the disaater., Some-

body ealled for an adulance.

It was intoresting to kneow the differenti views on

» . “” .y v
ths nubjccg of what$ hag };cn.d' but u:-chnic.'.l; ey oan be of

ne irgportance.
de are askins a nan $0 deseride acourately what hape

pened in the space of a fow soconds. Ve nre not taxing inte
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consideration the intenss excitement irmediately following

which alone iz epough to bloeck fram the mind of he calmest
nost coumonplace circumstances, We are asging a nan %o

lescribe accurately the sanoeuyres of o machine driven throus

out
ace, performed with Jaruning in the twinkling of an oye,

‘s areo not Saking inte consideratior the <remondous rapidity
with which the nachine performod those ocurious manocuvres in
nide=alr, We are aasking hin 0 put down in black and +hite
et which he actually saw, yea, that which actuslly happened,
& the vorld Ray Enow <« mnd benefit by ithe knewloedge,
K6 two stories arc the ssgn, The view of the local
preszs agent 15 of little Luportance, lie waa L ere, He paw 1S,
nerefore 1% was his duty as =» press agent to relate exactly
al happened in detall, He did net realize, or it was neot Ly
business to realise, that there was Mn roagon why he shoul!
not know what happened; and if he o008 en telling the same
story te a new victin eoach time, with a fow variations, he

711l very likely, in time, belleve it hincell, OG.lH. .




