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The 8llver-Dart at Hwmendspert, Thrue phot os,
Wpper ploeture reading frem left te ri the, ¥r,
Kimbal, Sco. Asromautioal See., ¥,Y¥,, Dr, Bell,
Ere Lheurdg. Ere Jons ditor of Ae ronautics,
Hr o Curtiss, and ¥r, James Ycans, ‘ditor of
the Aerenautical Annual atanding in frent of
the Bllvere=Dart at Harmendspert, Dee. 2, 1906,
Hiddle ple .ure, shod for the Silver<Dart at
Humendaport in process of construction, Lowe
er ploturey, flight of the SilvereDart at Hume
nondaport, NDeee 17, 1908, VeCurdy Avintorececccceed

Hluo print showing brake attiached to the igee
toat Lo prevent a repetition of the accident
in which Curtiss was 1“3311‘”‘0000000.00.-.ooooo.oooi‘;‘»

Hlue print illustrating ¥eCurdy®s paper en
5‘-1'13‘3. Chordﬂ. imd tr’lsﬁﬁd !‘ibl.................o‘.ﬂl

Dromo 0,8, Bcll's Cygnet II en the ice at

Baddeck Bay, Feb, Z2, 1909, Upper pleture

front view sheowing MeCurdy in the aviator’s

ssat, Low:r picture, rear view showing the

3!‘0}7{: 13!‘ and pomfr letcooooooo.oooooooo;ooooooovb

The power plant of Drocs ¥o.d, B.1l1's Cye

gnet IXI Ped, 28, 1909, Viyper ;.1¢~:.=;;*:;z power

plant frenm the rear, Lewer ;ic ure, front view
uho'ainﬁ: uw“m &t & 3‘;'“:’17’." H‘hocl-......-.....b&)

Pirst ¥rial of Drome ¥e.5, B-11's Cygnet Il

on the iee on Baddeck Bay, Yeb, 22, 1909, The
begiming and the end, UppTr plcture nhawlr o=

gl ning with members of Laberatery stalf akat=

ing aftor the dreme whils it ia moving forwards
ever the ise, Lower picture, shows Cygnel } § 4

after sgcident to prepsller, The pieces of the
propoller were colleoted together and placed

wpon the ice near the nachine sc as 0 cone inte .
tha }‘hoz.vmb...C..........O.....0‘.............

(Continued on next page).
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11JUDTEATIONS (CONTINUID),

Pirst fiight in Canada of Nromx No.4, MoCurdy's
8ilver-Dart, Pcb, <7, 1909, U r picture

tazen by Hr, J.0, Davideon shovs the Silvore

Dart in the alr (Pode22) against the ey with
Fashab uckt in the baekground, The lowoer

p igture taxen by Mr, Benner (P«bh.2% ahows the
3ilver-Dart Just azs s)v wss aboul e alight

afier hor flight, with a portion of Beimn

B!Zrum in the b:u‘,Kg‘rO"mﬂo.......................Dﬂ

Sscond Tflight of the Silver-shuart over the ice
on Baddeek Bay Pcb, 24, 1909, HeCurdy

Aviator, Three photea, Upper pleture, gives a
nesar vigw of the Silver«Dart in the air
(Pad,24) with MeCurd), as aviater, Widdle
plcture, shows the Bilver-Dart (Ped,24) at

& llttle greaterdistance away, off the Badldeek
8ide of .ne say ovposite the Melurdy Homestead,

Lewar g"u:t.:zrni gives a diastant view of the
«

81 lvor-Dart (Fob. 24) sgainet the Beimm
Bhreagh shore, The sleigh on the ghore con=
tains Mra, Bell and hoY partececccccsccccsscccecceed¥

Ssgond Flight of the Silver-Dart on BEaddcek

Bl’ Yo de o.%, l‘.D9. the hﬁ‘:m and the end,

Uy por pleture, ths beginni This shows the
Silvar-Dart ttb"‘, HeCurd; on on its wny

to the starting place. 1% will be noticed

that Mr, Curtise, having no skates, has stolen
a ride on the =achine, Lowor plecture illustirates
the and of the experirzent (Yebh, 24), showing
the condition of the Silver-Dart aftor landing.
The danage is not as great as ene would think
frem She photograph, and at the present date
(Pabe6) the repairs have practieally bean
cWl‘»'“‘.ooooooooooooooooooocoooo.ooooooooooooogﬁo

Blue print illustrating Mr. Curtiss' Paper on
AerOdrome notora.....‘......0...'....0..0.....0.061
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ASembinatien Frout Copirel.

2oba 260 23003 Ourdiner Besll showed us to-day a crude
model, which he had made with his owm hands, of a front

comirel operated by two levers cemdining the functioms of
front centrel, steecring rudder, and balsncing rudders, The
wparatus was ingenious and suggestive, and I have asked

him to give an accoumt of it in this Bulletin., A.G.B,

dsselan Progilick,

Hobe 19, 1908s= ¥r, Chanute has dirccted owr atientiem te
& now prepeller constructed by Cel. Ochicheuny of Eussias
which is stated o have twenty times the officiency of a
perfeet acrew prepeller of cqual diameter (see Bulletim XX p.42
The deseriptien wnfertunately is ingsufficient to cmadle us
Lo repreduce the propellecr here #0 as to test the truth of
the rather startling statement, ¥r. Chanute has been kind

ensugh teo write to Russia for further deserippiomns (sce
Bulletin XXIX p.d) dut with rather poor results, dut he now
sends ws a cutting frem a Hussisn newspeper which purports

to give a full description of the propeller; but, as the
‘article is writtem in the kussian lsnguage and is net ag=
companied by am illustratien we can make nothing of 18,

% hope hewsver, that we may obtaim & useful iranslatiem

frem Nr, Qeerge Kennem, or from the Eussisn inbesey in
Wahingten, At present we only know that oach dlade is shoped

\
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sonsuhat like a bird's wing; wide near the hud and marrow
& the €tip; .fA concavo=-convex form; and with the frent cdge
stiff and the rear edge elastic,

The very startling difforences obscrved in Baldwin®s
experinents bdetweem the offects produced by a hydro-gurve
nd a hydroplane (which were hardly distinguishadle from
one another by ecye) have led me to think that there may be
sane truth in the elaim put forth for the Eussian bdirdewing
propcller, and that we should therofore make seme experimenis
with concave=comvex propellers stiff at the fremt odge and

clastie at the rear.

I brought the matter up at one of ocur recemt con=

ferences and 1% was decided te have such a prepcller come
structed. lr, Bedwin to-day (¥ed.19) showed us the cempleted
propeller, It is ten feet in dismeter and though it does net
taper at the end like the Eussian propeller it posccsses the
other features desserided. Ve cam conpare its efficiency com=
paratively with the 10 rt, propeller to be used on Drome
H9.,5., I have asked Mr., Bedwin to give us some deseription eof
it for this Bulletin, A.0.B.

Dreps Neod - Ecll's Camet 1.

Robo 19, 1900s= The mow Curtiss engine has been imstalled
n Drome Ne.0, and the tenefeot propeller is ready for ate
tachnent,

A large mumbder of youmg peeple frem the Baddeck Acadeny
visited the Ladoratery to-day and were shoul the machime.
f\

!



Bulletin No.XXXIV
- -

I took advamtage of their presence to give the asrodrome a

specifie name, and called it Cygnet the Second, It will

now be knowm officially as "Drome ¥e.5, B-11's Cygmet II®,
¥r, Bremmer, a Heaamendsport photegreapher, arrived

at Beinn Ereagh te~day in time te take a photograph of the
rsscrblage. A.G.B,

Zhe FPlans ol ihs Aslalds

Fehe 19, J9093= The time for cemcluding the Ixperimental
work of the Asscciation has very necarly come, and it is od-

vieus that we will have no more than time te complete the
experiments slready planned out, if imdeod we have time
enough for that,

(1) Ve sust try Dreme ¥eo.5, Bell's Cygnet II, as
Bo0n as possidle s¢ as to get some idea of vhat we can deo
with sn seredreme of pure tetrahedral c¢ structiom without
any herisontal suwrfaces. The conditions unfortipately are
very differemt frem these eriginally contenmplated. The

structure itself is ~ll\wh heavier than weould Do necesssary Af

we were to fly it as & kite, Vitheut any engine or man it
now weighs 400 1be, ¥hat it will weigh with engine and man
and all the accssseries is preblematical, prodably mere
than twice as much, It is cbvious that the structure, with
man and engime, will be altogether toe heawy to de flowm as
a kite in the way Cygnet Ne.I was flown, Besides the soasen
is not suitadle for such am experiment as we would have 0
depend wpen natural wind wnaided by the pullifg power of &




Bulletin No«XXXIV

s

stoamer, for the Blue Hill is frozem in for the winter,
e omly thing to do therefere, if we are to magye the oxe
periment at all, 15 to try Drome ¥e.5 on the ige as the

"Fed Ving® was tried on Lake Keuka. Iven here it becomes
cbvious that the machine is tee heavy to afford much hope

of succoas, All we can d¢ howewver is te try it and see

vhat will result,

(2) Immediately after the trial we sheuld push our

Drome Xo.6 te completion as far as possidle by censtructing

the asrial pert of the spparatus on the dasis ¢f the Olonos

Kite, It will take some time te make this structure and,

while it is deing made, we can make experiments om the iee
vith EeCurdy®s *Silver-Dart®,

¥e can try the Olemes structure gquite independently
of the beat part, Af desired, upon the ige., If the ice

leaves us bufore we arec ready, the open waber will de left

and we can try it upem the *"Quory®. This is really all the

axperimental werk that we can eonteq?l.nh'\ but we cam utie

lise our time by sandwiching in experiments wpon propellers
uwpen the ico=beat, im testing various ether points, and in

trying teye.
The eriginmal ebject of the Association was simply

*To get inte the air®, This object has deen fully acotmp=

lished eyen theugh we should meot with no further succoss

with Nes.5 snd 6, ¥o have made four acrodromes, cach of
shich has successfully flowmyprepclled by its owm motive
power and ecarrying a mamn, Without any further experirents
therefore we are prepared te construet flying-machines that




Bulletin No.XXXIV
-

we know will fly. Ve have applied for patents uwpoen these

.chines and upon our succces in obtaining patemts will doe
pend the po.oihil(t: of our gotting outside capital to put
our nachines inte commereial use,

It is obvicus, however, that we could at emce degin
to cblain pecumiary returns by exhibitions of the twe successe
ful machines we possess, Curtiss® *June Bug® and MeCurdy's
*Silver-Dart®, The enly difficulty in doing sc is the fact
that 15 very obviocus to my mind that the moment we begin Se
make meney By the comstructiem or sxhibition of acredromes we
will find ourselves involved in litigation with the ¥right
Srothers and others, and it would not be wise upen our part
Lo attampt anything of the kind without having sufficiont
cipital at cosmand to proteot us should litigatiom arise,

I an very much averse to attempting to gake money under our
Present oerganizstion, or under any organizatien that would
throw the financial respomnsidility upem me aleme, for I am
the only member of the Assoclatienm that could de touched in
the matter, If we are $0 4o anything immediately in & come
merelal way we shall have to begin without the proetection eof
patents for it will Stake a lemg time for the Patent Office
to paes finally wpon our pending spplications. Ve have né
funds, as sn Assogiation, oven to pay the cest of applying
Tor patentas, and without a patent, or the assured prospect eof
sbtaining eme, it is extremely umlikely that we csn got oube

Side capital inte the caterprise.
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I think that we detter consider some propoesition te
submit to ¥r, Charles J, Bell, our Trustee, upon this mate
ter. It would mot take any large amount of money te start
exhibitions of the "Junc Bug® and "Silver-dDart®, and to be=
gin the bullding of smother serodreme, dut such work must
nocessarily de done under the suspices of an organized
Companye.

T™he questions them ariss,

(1) =hall w go ahoad and erganise
a Company ourselves inte it a
sufficient amount of cap te begin
the work contemplated with the prespect
of inereasing the capital from ocutside
sources when patents have beem scoured?®

(2) Shall o attespt to have a
special Cempany organised by outside
partiss and sell out teo that Cospany
our interessts in the work of the Assecie
ation for = cortain number of fully paid
up sharea? I doudt the practicadility eof
this sc long as we have ne patent,

(3) Shall we sell out our intorests
in the work of the Asseciation to some

Coryg slresdy organised for shares or
oﬂ&l-numu- te be im=

ragticadble wmtil we have secured pateants,

theut patents wg have nothing to sell,
Then we 40 scll anything A% will be a
patent,

Iacking the whele matter therefore squarecly in the
face it sooms to me we are confronted by the fellewing com~
ditions, ¥ can d¢ nothing on plans Z snd 3 wntil we hawe
cbtained patentsy that is, upen these plans, we must walt
nonths before begining any commercial expleisation.

hmomrmunucxuum-wm

conmereial expleitation we are reduced to plam I. That iz we
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nust organize a Company oursclves. In other words, we, the
enbers of the Aerial Rgperiment Asseciation, including
the representative of the Late Liout. Selfridge, would con-
stitute the Company, snd we would have to sell shares to
outside parties to odbtaim the necessary initial capital, whieh
nced net be large. It would be necessary, hewever, to have
a large number of shares in the Tressury eof the Company to
be seld from time to time as capital might de required,

Yo must face the comdition that it will de very
. i1fficult to got outside capital to cemes im excepting in
amall amounts until after we have obtained patents., In the
moantime we would have to risk the pessidility amd probdbadbe
111ty of being inmvelved in litigatien against our will,
“nd this litigation if it arese would prevent the iaflux eof
capital frem sutside sources by shaking the confidence of
Would=be inventers.
I sce no other way of doing anyiing practical with-
Sul delay excepting through a Company organized by ourselves,
Whether this is practicable or not depends upon what amount

of memey would be moeded for commorecial sxpleitatien durimg
the first yoar; what amount of memey we could have taken

% by ourselves and our friemds; and upon what amount of
meney would afferd = roasenadble assuranee against the costs
of litigation during the first year.

The idea that is vaguely growing inm my mind is that
¥e should erganise "The Ameriesn Aeredrome Company® to ex=
Ploit the aerodremes ovelved by the Aerial Experiment Asseed~
ation and hawve ¥r, Curtiss mensge the business end of the
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I would therefore ask Mr, Curtiss what he thinks
would be the minimum amount of moncy required for the
first year considering the fact that we have alresdy twe
saerodromes oomplcted that can De used feor exploitation
purposes., He should aleo include in the estimate the manu-
facture of at least one ether asrodrome at Harmondspert.,
Then let us consider how far it would de possidle te
rauise this smount of memey and a sufficlient amount mere to
Pay the exremses of a moderate amount of litigation,
Should we find any reasenable prespect of raising
this amount il would de worth while formulating a scheme
Lo de presented to ¥r, Charles J. Bell (fer I very much
fear that the initiative in this matter will have to come
frem us), Nr. C, J. Bell is a dusy man, Tully cccupied
vith ispertant busineas matters, apnd we should net rely
teo much wpen his good will end interest to initiate a
plan for us, Ve should decide first what we want teo doj
and them sublmit cur plam te him for criticiam, If, as a
business man, he docs net approve, our ;roposition may
stir him uwp Lo suggest an altermative plan,

This is the dest I can think of at the present time,
and I 40 met think we cam occupy the short time remalne
ing to us as an Assecliation to detter advamtage, than by
discussing the questiom of our ontrance inte the cormer»

eial field,

A.G.B.
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& Joiu}:swc‘x C_o_=~ any o

9083« AL a conference held Peb, 19 the forecveirs

notes capeorning "The Plane of the A N, A® wore read and

=

Aszociantion into a

dizcussed., The idea of converting the

Jeint=slock company seeved Lo be received wit: faver and it

#e.s decided te formulate some plans for accomplishing this

result Lo be considered at a subsequent conference. I wouls

therefore suzgest ithe following tentative plerm as = dasis

for discuasionge

Let us jrocced teo form a company to be xnowm as ®The

A

rican Asrodrome Company®, Lo be organized under the law:
of the State of Few JYork with its haadquarters at Hamwond-
eport and with a nominal capital of §100,000, divided inte

1000 sharce of the par value of onc humdred dollars, or

10,000 shares of the par value of ton dellars - the latier.

Plan might posaidly be preferable,
To this Company let the Asrial Speriment Assoele

ation transfer all its property, and imveniloms relating

to Asredremics, receiving in return the ameunt of mepey it
h

in the feorm of fully puid
W shares, &t par and none-sczcssadle, The expenses of pate
enting the aforessid inventions t¢ be assumed by the Comp~
any,

This would dispose finally of the Association, It

would go out of existence and the Company would take 1ts

Jlage,
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The fully paid p shares of the Company received | 5 4
the Asseciation would de distridbuted as followste

YIRST, Te ¥rs. Bell would be givem onc per cent of
he shares received for every $100Q édcllars she had com=
tributed te the support of the Associatiom; and Lhe remaine
der of Lhe shares received would be divided cqually between
AeGe Bell, JeA.D. MeCurdy, ¥P.¥, Baldwin, C, ¥, Curtiss, and
Mro Selfridge (the represemtative of the heirs of our late
member Lisut, Selfridge). The fully paild up sharcs of the
Campany weuld belomg $90 the adove named pcraoms individually
nd Lhey would be the first and enl); stockholders of the new
Company. The remainder of the nominal capital of $100,000 in
the form of umdistributed shares, would bs placed in the
Treasury eof the Cempany subjeot to iheir dispossl.

At this stage the Company would exist without any
working eapital in the form of cash and it would de negessar;
Lo ralsec money by the sale of gomes of the undistriduted
shares in the Treasury. The Company (that is, the adove name
ed individuals) could them eorder sems of tLhe shares in the
Treasury to be sold; the steckholders (thaz is, the above
named individuals) to have the right Lo subscribe for the
stoek at par in prepertion to their several heldings. Should
any shareholder decline to take up his full pre rata share,
then the stock not 20 taken wp should de sold te the highest
bidder, dut mot for lecs than pare The saxs methed should be
adepled in any sudbsequent issue of stoeck.

The estimate of rummin- ex;enses made by ¥r, Curtise

soems te indicate that we could suppoert the Campany for a

year if we could raise the sum of ien thousand dollurs as
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orking capital, Thea, wshen we have some imncome from any

sourcey, a portiom of the earnings could b 1laid aside to form

sinking fund, and the remainder distriduted among the share-
holders as dividend,
Now let us see how this would work eut im practice,

irse. Bell has sgreed to contridbute & sum, not ex=

cceding in the aggregate §$30,000, She has done thisg, dut ow
ireasurer reports that mere will be noeded to support the
Association teo the ond of Mureh, He catimates that total at
‘54,000, and this is prebadly e comssrvative estimate, ¥Yre,
Bell has set her heart upon the suceess of the Asseciation
and will do her best to swport 1t to the end of its allotted
term, which will probably invelve her im a total ecxpemditure
of (oay) $35,000, She omn 40 no nﬁie than this o0 there is

ne use considering a further cxtensien of time, ¥o ofher

means of suppert has presented 1tself and the Association will
have

Lo come Lo an ond oun the 3lst of Mareh,

Now lot us sssume that the sctual cost of eur experie
ments has deen § 5,000 (contriduted by ¥rs, Bell). Ve organ~
ize the Acrodrome Company on & basis of £100,000, and set
aside §35,000 in fully paild up shares to be givem for the
property and inventions of the Assoeiation., The dalance of
$65,000 te remaim in the Treoasury of the Company to be sele
for cash as required,

The Association gets $:35,000 in fully pald up shares,
which would b distriduted as fellowsi~
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¥rae. PFell would reesive 25 per cemt of this smount

nd the remalming 65 per ecemt mould ‘e divided equslly smong

five mesders of the Asscciatiom giviag 12 per ocent of trig

count & plece,

Wre. Boll 305 par value §12,250
A. O, Bell 13, par wvalue 4,550
¥eCurdy 135 par value _ 4,550
Baldwin 135 par value 4,550
Curtiss 135 par valuee 4,550
. 6 s
Total | par value §35,000

Vs wuld own thess shares individuslly in the pro=
periion shewm abeve and could sell them or dispose of Lhem

a3 we Lhink bdeast,

In addition to this we would own e¢ollectively, as

*The Company®, the property and inventioms of the A,i.A,, an

have in our Tressury $65,000 in the form of undistriduted

It vould De nocessary to sell some of thase Treasurj

shares Lo ralse cash for working capital say 10,000, and we
would have the right to buy them ourselves atl par in pro=

portion to cur heldings of ateck.

If we ocan persenslly, or threugh owr fricnds, taxe
up the shares we ars emtitled %o duy ths follewing would be “

the smount to de sudbserided by each shareholder,
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Dun

™
»

L!t" B“u (~:Jl-) :’r :)JO
Aslie Pull 1%, 1700
HoCurdy 1%, :
Baldwin &,

13.

This would require $4300 %0 be subacribed by Mr,
. v
NP |

ira. Bell or their friends, and $500 te ho provided
Fyn

by the frionds of NMeCurdy, Baldwin, Curtiss, and |

1fridr N
“re. Bell and I ean undortakxe

to find purchasers for our

porportion (J64800) if the others can 4Aimpose of the ree

B e r

ainder (55200),.

14 leCmrdy, Baldwin, Curtiss and Celfridge and thelr

T AT W T
O AT .

friends are not able %o subscride $5400 in nil, 4t 18 hardly

worth our while considering the formstion of a Company at

the present Sime, ¥ cannot g0 to the publiec until we have

patonts, and kras, Beoll and I 40 not emrc 0 0 inte the mate
heGeBe

tor alone,
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Peb, 22 = We have waited long for the arrival of

the new Curtiss engine to tr; an experirment with Dreme No.5,
B=11%s Cygnet IX, At laszt it came anéd was duly installed
last Priday (Ped, 19); dut the mmooth slippery ice upom
which we depended had disagpeared undsr sbout = foot of
snow, so that the eutleok for a successful experiment was
disappeinting,

J¢ were considering plans for clearing off a track
vhen a raim-storm on Saturday (Fed,30) saved us the troudle,
Heavy ralm and a comparatively high temperature degan to melt
the smow, On Bunday evening (FPebo£l) ths raim was succeeoded
by frosti se that to=~day (Ted.22) ideal conditions were pree
sented for an experimentie Glassy iece, ne wind, and a beautis
fully sunshiny day.

Ve therefore detormined Lo make an experiment witheut
vaiting to teat the tem=footl preopeller that had been pre=
rared, and asgertaim the proper gearing for Llhe engine, Thein-
evitadle fussing over minor detalls that alwa;s ocours at
the last moment took ¥p Lhe whele feremoem, 56 that il was
aftornoen defore all was ready. The results arc recorded
anong the experiments noted in this Bulletin.

It was hardly expected, on account of Lhe great welght
of the machime (over 950 1bs), that it would rise frem the
ice, and in this we were mot dissppointed! It i sbvicus howe

ever that the emgine was overloaded with the tem=fool propele

ler at & gear ratie of 1=2 se that it did net give us its
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FLST FLIGHT OF TH: SILV JeDALT IX

S be & .19032" ithip i & red 1 tter ¢ t B

o e

gy flew ower

[ 9 .
:

ek Bay A :

half &« milee ™

s marks s clearly historigal

ot Flight of & Myingemschine in Canada, AR,

SCOFD FLICNT OF THI SILV JwDAKT,

-

o ¥eurdy made a magnificent flight of four

s half niles toe=day i w Slvir=Dert, circummavigating

LR 4
r clreundroning Faddeck Baye wr only r-eret is

e Baldwin and hig wife mre

netl present to wlitness

Lhia greatl Mlight, Orficial comprsitulati }

¢ r‘ r-_-

celved fram the town of Naddeccoige A

h E “' "-‘:.‘ l-‘“‘)l" :-

C

- 1 3 . . ) - 2 ok 9 . - e g 2 Y e,
Figs and BEx, Gaydiney B-1ll left inn Bk reagh

irs, Baldwin lef't gsoratioe age st that Douglas ¥eTurdy

r oA

and I remain as the asle represcntatives of th
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EEISDONTS;- Beperted by the Miter.

Rp.2
Vind 13,20 mph Vind 14.25 mph Vind 16.00 mph
Pull ALt

Joeunsssses
- THHITT

¥ fsssussesas

4

dssesssnss
TRy
&888 31111

L |

Eite Nodel of Dyops ¥e,6,

Pull ALt

xped

= The white Olones Kite showmn in Bulletin
IXX peld has been repaired, It was tried this afternoon
flown by a Nanilla rope 100 m long from a point 50 cm in
front of the center of the kite, The kite had ducn strength-
ened with beading where the straim of the line came (sce
Bulletin XXX p.l9). Woight of xite 17625 gms or 39,26 lbds,
Volght of flying=lime 5328 gms or 11,74 1lbs.

Vind 13,50 mph Winéd 13,40 sph ¥Wind 12,25 mph

Alt
44° 70 46°
43° @ 48°
38° 60 47
48° 0 4°
45° 60 45°
50° &0 &°
s5z* 60 &
48° 0 43°

-
N P
ALt Pull ALt
44° 40 40°
&o° 20 3°
&0° 50
a1° s
@ 20
S B ow
3g®
40° o 30
L8® 50 4o°
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ap.7 Rep.&
Wind 13.20 mph Wind 13,00 mph
Pull ALt Pull A1t

20 40°
40 4a°
&0 40°
40 39®
70 40°
80 45¢
60 40
70 37
60 4

& f

m.’ h.lﬂ
Vind 14.40 mph Wind 14.50 sph
| Pull Alt

38888888

H33353888¢83
FI38350454

Pull ALt
30 4
60 °
30 e
% &°
0 a9°
60 a8
60 4°
"% &°
60 4

Gn the fellowing page I give in a sunmary tadle the
Ageregate readings and the genoral averages; and also a
calculation of the efficiency of the kiteje
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EUREALY TABL. .
Pull Al tltude Vind
Rpe Obs 1bs Obs Angle s mph
2p. X 10 3w 0 87 1 13,20
Rpe 2 30 3550 0 4% 1 14,25
Dp. 3 10 500 10 48 1 16,00
Rp. 4 10 3% g 49¢ 1 13.5%
Bp. O A0 33 406 i1 13,0
xpe. 6 0 33 10 359 1 12,25
xpe. 7 10 580 10 &0 1 13,20
Bp. 6 10 53 0 423 1 13,00
Bxpe 9 0 560 10 46 1 14,80

Swxmtion 100 4700 100 4262 10 137,70
Average £47.00 1bs 42%.6 1377 mph

If the angular altitude betaken as 42° 30' then the
sine 15 676 and the cosine is 737,

Therefore with a total pull of 47 1bs, the veriieal
pull is 31,77 1bs and the herisental pull 34,64 1lbs. The
horisental pull ex;resses the drifs,

The 1ift imncludes the weight of the kite 3,26 1bs,
the weight of the flyingerepe 11.74 1ba, and the vertical
pull 30.77 lbe. Total 1At 82,77 1bs,.

Bfficiency = %

Wriciency = $t ® 2.4

Dhat is the 1ift 18 2.4 tiscs the @rifs.

o e e 1} G e
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Eouaikgs~ ™he Kite flew gquite steadily during the
above experiments 1l-10, although I tiought I detocted a
slight tendeney to longitudinal escillation,

It went off the winfl ocoasionally tipins dowm ome
ving; but the motiens were deliberate, there was no tendeney
to slide down the hill sidewaye as with siructures of the
Humendsport type, and thers was a graceful and deliderate
recovery of positiom,

The attempt was then made to irpcrease the length of
the flying-rope to 200 meters, A squall ocame, and ths kite
went to one side off the wind and began to come dosm slowly
by the head, The line was relessed in time to prevemt a dad
smash, dbut failed t¢ save the kite frem damage altogether,

It is propeosed to remodel this kite 50 as to convert
its asreplanes inte asro-curves, and test its efficiemey

under the now cemnditiem.

Ue next tried a half-gized model of Dromec ¥Wo.5, in

erder to make a dirsct cemparisen with the preceding experie
ments with the medel of Droue ¥o,0.

Elte Negel of Drome FoeP

W’anxquwm-rr-
ommornu.m.uuu.qmc«muw
wingedmcellss Surfuce 39,9442 sq. m (say 40 sq. m). Teight

of xite 19205 gne or 42,5 1bs, Weight of rope 5328 gus oF
n.“mg
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(Mod2) of Ne,.5)

Bp.12
Wind 15,40 mph

Bmarkgle e kite vas Deautifully steady in the
uir inspite of the gusty wind,

e flying-rope was then let out vatil it was 200 m
lmg. Veight of raope 10,648 gms or 23,40 1lbds,

ixp.la
Vind 13.45 sph

Pull ALt
90 a9
60 =&°
0 a8

120 20°
"0 20

200 20°

110 a8
80 2°
0 20

e

90
20 obs A0 THY
Aver, “g’l.“ a8® A

Beperiate The kite scemed to bo perfeetly steady in
the air, In Doth caperiments 11 and 12 the stability was
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nanifostly superieor to that of the Olienos medel used in ex=
perinents 3-30, |
mklum;bum@mmmt danaged,
but this was due %0 & mnisteke in handling it, The rope was
caught on the cleat, so that a continueus steady pull en the
line oould not bo made while ihe kite line was being eovere
run, and no DOweline was used Lo reduce the sirailm on the
handling line, One end of the wing piece struck the ground,
and the cells at that end were crushed in, The damage will

be repaired. AsGoBe
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gg odrY ome T.I .

b, Li}. ng)_t- A sugpested Mr, Bedwin has had made another

hydrodrome toy, keeping the picely finished tinm hydredrome

1Y)
(Julletin XXXIX as & model of the m. The rres=nt on

awall tey boat of wood decikod in, and provided with Tour

is

seta of tin Nydredromes, ome on sither

slide pear the bow, and

one on elther side near the stern, The surfaces locked v Ty

small although having an area more than twice as great «s

LR

hose used on the madal of the "Query®.

This daby hydredrome was to-day fleated in a dDathe

Lub

nid Lowed by a string whem it at once rose out of the

¥ator en the hydroe=surfaces, dut the result did not seem te

4" 0

Suffielently striking to he of mueh interest to » child,
For this purpose we nced sxaggerated effects,
The medel has Deem sont back te the Ladoratory te

have larger surfaces attached, The area will be increoased

four-fold and .#imple pydroplames will de employed shich will

be Lwice as deeply sudbmerged s as Lo permit the boat te 1ift

twice as high out of the water whem towed by & sirimge A.C B,

!Lz ing !03 .

Tobo 15, 19003e Gardiner Bell to-day submitted a new fly=-

ing toy whick he thinks might form the basis of & new game

for ehildrem, It is an atteapt to utilize the principle of the
erdinary paper dart formed by folding a plece of peper 20 a8
L0 make a dart offerimg an scute angle to thes line of ade=
vance. The redel shown to-day was made of aluminum but was to¢

heavy for the surface invelved., A launching apparatus Was
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laced on the floor and relecased by pulling & trigrer when
@ie dart was projoected by the reaction of a coiled srrine,
isrdiner Ball proposes Lo suspend & ring as a target and

avs ehlildren try to sheet Lhelr darfs through the rimg., The

resent dart proves to de 100 heavy for the purpose =nd

fother lighler one hag bYoen ordered which will be of silk

s7er n Traswwork of wood, Ase8,

cwmnceenedlferececas
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Baddeck Bay which must hawve beem very thick fer half the

Bperiments were made this afternoom with

Drome HOe8, Bell's Cygnet II, Befere starting for the ioe
I read to the men at the Laberatory the fadlowing note cope
cerning the plan of the oxperimentge

The object of the sxperiment teo

tricd this afternoon with Asrodrome
Hoe5, Bell’s Cygnet 1II is first, te
test whother it will rise inte Ihe air,
and second, "hether while it is in the
alr it has the lateral stability io=

played by kites of pure tetrahedral come
strugtiom,

On asgccount of the great weight eof

the mschine, exceceding 950 1bds., with
man sad e ne and all, it is extremely
doubiful whethor the machine will leave
the iee, Ve want to test this peint
and not te make a flight.

Mr, SoCurdy 12 reguested shen he

1ifts the freat coentrel to get inte the
au's to make only a shert flight if the

» Td and 0 g0 at no great ecle-

vation above iee. A heriaental flight
of frem ) to 200 hundred fest will de
sufficient te let us j of the capa~
bilities of the machine in her present
condition.

Er, NeCurdy will tell Mr, Beoawin

exactly what he propeses Lo de, before he
starts; snd ¥Nr, win will soatier a few
nel at points noar the propesed landing
plase 80 a8 %o Do at hand when the aere=
dreme alights.

ir. y will be careful to come

down soon enough te allew the machime te
have clear 10 ahsad of 1% Tor at lsast a
quarter of a mile 50 that she nay céme Lo
rest without striking against the shore,
and so eveid sny nccident like that we
had regently with the igce~boat,

the photographers should be soattered

to one side of the line of flight so a8
to inerease the chances of gettiing a good
picture,

The Cygnet the II was then taken out w.on the ice of
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poople of Baddeck seemod to de there, well comcentrated

upon Lhe ice nsar the nmachimete Poople on foot and people

in Leams,

A breese had by thic time sprung wp of net less them

8.

mniles ap hour from thre southwest, so Lhe machine wag

vaken over the Bay, near Carruth's place, ¥e, Curdy took

aviateor®s seat and the machine wags turmed roeund te

fac® the wind, and the engine sterted.

Although the motor was evidemtly not developing ite
full power the push of the propeller must have deem conside

erable for the men were umabdle to hold the machine on the
ali;;

ery i1ee and wero obliged teo let go, The machine did
not however soquire much asreed for the skatsrs upon the ice

asily kept up with 4t,

After gliding fer sbout 100 meters upen the ige the

sngine stepped, or perhaps was purposcly stopped dy ¥eCurdy,

After some delay the rmachine was sSarted agaim with the same
result,

I understand that en one of these trials, prodadly
the last the pipe leading from the gaseline tank droke, 0
that the engine had to de steppod.

A third t;'ltl was then made, and it was obvious frem
oy diastant peint of view that the engime was working dettier
than befere. The machine begsn %0 gather speed, dut just as
e were heping she would take the alr, s noige like amx
explosion wae heard and the wperisent carne to an ond.

™he noise was dus, not %0 am explesiom, dut Lo the
sudden snapping of the prepeller shaft following shich the ;

A
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propeller was throwm violently on the ige and broke inm
hrece pleges.

Purther experimonts are postponed until snother pro-
reller ean be made, Vhile thig is

eing done ihe engino
7111 be tramaferred to the *"Silver«Dart®, which will be
iried upen the ilee,

As ageneral comelusiem we fipd that the engine is
overloanded with & ten=foot prepelier having = gear ratie

of le@, % propose therefore L0 mak:

two prepellers, one
of 9 feel diamester to be used with the present gear ratie
of l=2, snd another of 1l0=foct diameter employing a gear=
ing of le3,

While the resulis to=day were mot wpoxpected, we
ae cncomd Lo think that with srrangements which will

permit of the ongime doveloping her full power we may de

able to raise the machine into the air so as teo odserve

1ts stability, One point that has be-n domonatrated to-day
is, that = vertiesl rudder plaged in fremt instead of bew
hind controls the herizental steering of the nachime, The
action of the wind upom 1t tended te twrn the machine te
port or stasdoeard, but cven with the small veloclily attaind
and with the resistance of the lomg sledge~-runners, NeCurdy
*as easily sble to stesr the machine inte the wind's oye.
Ao oBy
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fobe 25, 250085~ The Curtiss engine was transferred from

C,met IX yesterday te the Silver-Dart, and this morning

Fropell @ experiments were made on the ice=bowl mauchine
test whieh of the propellars we have would be =most suit-

sble for the experiment, A propellsr 7 feet & imches in

dismetler was chosen which »ad deen

wsed wpon Lhe Sllvere

Dart in Hazmondsport.

In the afternoon the Silver-Dart was takem out om

the ilee of Baddeeck Bayj and s large comecurse of people

from Baddegk were pmuﬁt.

The congragation of people and teams wpon the lee
',':u.ervdq near the Cj;gnet II had showm the advisaility
of policing the crowd and keeping them seattered, and at o
Gistanee from Lhe machine, ¥Mr, Charles K, Cox, ¥r, P,.L,
HeFVerlam, ¥r, Frod Melennem, and Mr., Johm Arsemault were
provided wiilh the following notigs, which they displayed

to visitors sherever nocessary.

I S PP P

In order to aveid the peoasidility
of any sceident visiters are requested
to keep at a distamece fresm the flylng=
machine CilvereDart, and nel comgregate
together on the ige, The: should remain
behind the maghine, or well off to ome
side, ~ud losve & clear flecld for the Lab=
eratory Asal stantas, The; should net om
any sccount place themselves in the path
of the machine in fremt, It weuld de
dangerous Lo be struek by 1S,

Beinn Bhreagh, C.B (Signed) Alexander Oraham Bell
Peb, 27, 1‘09 ' Chairman Asrial Nperimeni Asa®e.




Bulletin ¥Ye . XXXIV

This served iis purpese, and the vigiters kept well
scatte re‘.

I give bolow somc notlos of the experiments nade toe

dsy by Ere. VeCurdy and by Mr, Curtissj and it will bs upe

cessary for me L

add any further deseription as my tele-

Tams Lo the Prcas, shich will be zivem in the next Bulletin

scribe sufficiently the detalls of this the first flight

of o flyling=machine in Canada,
VeCurdy®s Accoupti= The merming of te-day (Feb,.z3)
"us spent in geiting the Sllver-Dart ready for « trial
fiight, The tranemisesion was changed freo= the four Vebelt
drive to a szingle chain drive shich, it waz antieipated,
Would netl only clive greater o' ficieney Eut rzuid be of less
weight, The gearing used was 18-24 (or 3=4), the engine
turning over 24 revelutions teo the prepecllers 18 revelutions,

Ve had three prepell @rsj and to deecide which e

¥as Lo be used A serics of taests was ~ade on the iee=boat,

although the jige~boat was nel allewed te advanee during ny

of tre tests.

The preopeller finally decided upom was one having a
dianeter of seven fset & inches, snd a piteh sl the tip of
20%=22°, Thias propeller was pot one of constant riteh speed,
The Silver-Dart was finally taken aeross the Bay em
the lece, and & start sade at & spot Just off Fraser's Pend.
In the First trial & gaseline pipe droks after the

magchine had traveled about 100 feet.
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Upen fixing this & second start was made which was

r;y successful, The machime rose from the ige after travel-

 §,

about 100 feet} and flew at an clevation of shout tep=

vhirty feetl d rectly cast for n distanee of asdeut half a

mile ., Landed without any jar shatsoever, The speed I shduld

idge Lo be adbout 40% miles per hour, The suchine was opere

ted by JoAeD. MeCurdy. ¥eC,

Surtigs’ Acooupii~ In cheeddgg = propcller for
e Dart to-day (Peb.23) we tried the three which w»

ere

swWillable on the iee=bout, Lo determine whieh would do best

sulted for the purpose, the desired speed deing sdout &00,

The results were as followsge

Propell & Speed Pull

Fo.l 650 200 lbds,
Ve .2 550 112 1ds.
0.3 450 50 1bs,

Ve chose ¥eo,l, a remodcled arrondsporti propeller,

eding the engine we got 825 (about) revolutioms with Ghi

o.l propeller was seven feel & inches in diameter,

«bout seven inches wide and 20° at the tip, pitch decoressirng

Losards hub (not perfeet serew), and had a curved fage of
sbout 1 in 16,
¥e.2 propeller wss soven feet four inches in dlameter,
aa lo .
about & 1/2 fnches maximum width, and 22° 1/2 =t tip, piteh

decreasing towards hub, and had a curved fage of about }

inm 12,
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Yoo,

propeller was ecight feect in diamoter, & inches

vide and 22° 1/2 at the tip and a perfeet serew,

This pro=

ller only hed a flat fage,

The

Silver-Part wag given o meat satisfegtory trisl

towday (PebeZ3), The speed was, I should judge, over 40

»
miles an houwr; ecertainly more tham we have had in uny pre=

vieus flights either with this or the other machines, The

veloclitly of Lthe wind was alse greater thar any in which we

e attenpted Lo fi; bufore, 0O.H,C,

TR

?vb. <4, ;222‘- All the regords ¢of the Association have

n eclirsed by MeCurdy's magnificent flight of this morn=-
ing of 4 1/2 miles in the Silver=dart, I have not time
to srite details as we are to try the Cygnet II agaim this

afternoon with the Silver-bart propsller, ¥y press dispatchos,

and the feollewing notes by NWeCurdy and Curtiss tell the L le

AsGeB,

Curdy* e The sccond Tlight of a flying-
nachine in Cansda took plaece thirz morning (Peb,24) at Baddec:,
"hen the AL A, Drome No.4, ¥eCurdy®s SilvereDart, flew &
distance of 4 1/ miles.

Sarted off Praser's Pomd, wnd hcaded up the Bay to=

*ards the Leg Cabim., The turm to peort was started thers, L 4]

’

aking the eirele as large as possible, Fam 4 dom Beion | ‘i
Ehreagh shere croseed the sand beach gt the plasier dump, and | |

atte-pted s turm again to port just off ¥William Taylors,
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space wWas however found Lo be too small in shich to com-
letely negotiate the turn, and 80 a lending was altompted.

The maghine, however, struck her starbdoard w“ing on

icey, and spinning round smashed a fow struts and chords.
heel alse® was broken,

Curtise FNo,3 engine worked beautifully, nel a skip
11 through the Tlight, The balanee wes about ; erfeet, all

contrels working well,

The power developed was sufficient not only to drive
-, machine sgainst o P mile wind, butl slse with i8, The
feel of the machine was the same doth with and against the
wind, MeC,

Curtiss® Accounts= The flight of the Silver-Dart to=
day (Ped.2¢) was the best ever =ade by the memders of the
AcTeAs Tverything worked perfectly. The machine raised
quiekly but stoadily, and covered a distance, around the Bay,
of perhaps 4 1/2 miles at the rate of adout 40 miles an hour,

NMeCurdy handled the machine poerfeetly, and the ag=

cidont was caused more by a combination of circumstances,

than by any fault of the aviater, GelasCo

g RCOND I oF YN 11,
Pobe 24, 19093« Unwilling te lose the op;ortunity of the
ideal weather conditions prevuiling te-day we transferred
i engine and propeller from the damaged Silver«Dart teo
Cygnet II witheut awalting the cespletiom of Lhe mew nine
Toot H'O;‘oll-zr being made for he®, Tried her on the iee just

sl dusk,




Threc glarts were made, bul ghe

did noet rise inte

aiFe During the third trial ¥eCurdy (the aviater) shut

T power on hearing semething in Lhe achine snap suddenly.
turned outl to de one of the guy wires stiached to the
nrine=ded and rumning up te Lhe ridge=pole,
¥y should this have snepped unless under tensional

rain? And why should it

unless tLre

have beeld under tensional strainm
‘mechine w=s deginning t- 1irt load,r the
ngine off the ice? I look upon the snapping of the wire

A8 an evidence schine had begum Lo reae' & Supe

poriing speed,

It might 1 well, bvafore making furt'er experirents,

‘¢ test the tensional strength of the parts suy;orting the
Pf‘_ e “‘-‘:d --au. t‘J 8] }.r‘ing Lhe ";'*Chln‘ 86 as L0 milOU h

ete, Lo m:dtho;.: touching the fMNloor, In

leats Lhe engine part has b«

ngin 11 our

n stprortad from !«'clow. W eoree
a8 'in actual flight it will De

suprorted from adove, A, 0.F,

MW




CONCIRNING PROPELLIES, THEIR RELATIVE POSITIOY TO
THE ATROPLANE: By Oardiner ¥, Bell
‘eby 12 = In a letter which appears inm Bulletin XIX
je2dy NMre Curtiss makes ihe suggestion that the application

f power, parallel t¢ the line of advance and well sbove

cenler of gravity, would insure safetly in case of aee
cident., His reasem for thisz statement is as followsie As
long as the pfopellor is lmparting ferward motion te the
nad ine it is exerting a dowmward pressure by virtue of its
high lines of thrust, In order to countcract this dosmward
tendency it is nscessary for the aviater to keep the front
contirel continually at mpelovaud angle, NEov auppose the
engine stops during flight, the downward compoment roes out
of play and the fromt control, being normally slevated, tends
to 1ift the machine by the head as long as momentum centimues.
The peint then is this, that immediately following the stopping
of the engine the head of the machine is thrownup. Ve are
dealing here with conditions immediately following a break
down of the eagime, or a disabled prepellor., Obviously such
ac tion would pmctically climinate the chances of an immedi~
ate foreedospward plunge, However there are other things o
be considered.

If the lime of tlhrust be adbeve or below the coemisr

of gravity, immediately this thrust is discentinued, the
balance of the maghine will bde changed, Indsed this is &
necessary feature in the cass of the high lime eof thrust,
¥e have them differemt conditiens with which te deal, The

center of gravity is altered and the dalance of the aeroplanc
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is upset, Headway has deen checked decause the machine is
vorking against the foree of grawity and it (the machine)
being slovated at the bow is in a position te take a rear
dowmward plunge when hoadwny is lest,

Up Lo Chis peoint we have beon dealing with condition
taking place afiter propulsion has fsiled, Let us now take
the conditions existing befere thrust has beon discontinued.

A high line of thrust deing spplied continually is
exerting a tendengy to depress the fronmt of the machine, It
is not increasing the load on the main surfages because the
line of thrust is parallel to the lipe of advance, But it
is necessaryily bringing inte play continuous resistance of
the front contreol in its cfforts to keep the machine in the
required direction, Spced has been sacrificed by loading

the engine with unneceseary reoistance and taking it all in

all has safety been promoted?

I was under the izgressien that during the confer-
ence the other day Dr, Bell made the statemsnt that in case
of sccident it would be safer te have revelving preopeller
in the rear of sn acroplane rather then in fromt as there
would be great danger of the aviater deing throwm into the
propeller wore it in fromt at the time of impact of the
machine with the ground, Let us consider the 1we cases
first from the standpoint of safety and let us assume that
in cach case the prepeller is revolving under powsr at the
time of ispact with the groumd,

Pirst consider the case in which our propeller is in
fremt, The propeller, placed as it is, will be the first
part of the machime to come in comtact with the grownd. The
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revelving blades will be snapped off at the axis and t)rough
the action of centrifugal force will be hurled wide of the
nachine thus remdoering the prepeller harmless to the aviater
evean if he is throwm inte its immediate vicinity,

Ten too, the propeller deing in fromt, it stands
‘¢ reason that the engine would alse de in fromt, and to my
line of reasening it would be an infinitely mere pleasant
sensation to land on top of an engine, whese propeller was
embedded in the ground, than in the cther case to run the
chances of having an enginme with the propeller, which we
have every reasen o bdellieve, would centinue rotating until
it struck the ground, lend on tep of me,

A revolving propeller in fromt of a machine which
it is sustaining in flight is tlwowing a constamt curremt

of alr back upon its m;i-«pqrnu swrfaces. Yow it is interest-

ing to note Just how this curremt of air, Lhrown dack from
e propellsr, acts in comnmectien with the machine, It dees
three things; and in order to make it clear let us comsider
these things as separate and apart from one snother,
s A portien of it sots wpon free
alr isparting and saintaining a cere
tain velocity of the mechine.
2, Aportion of it sols wpen the
under swrfages of the supporiing swre
fages of the machine theredy lsparti-
ing an sdded 1irS,
3. Alse a portiom of it acts wpon
struts snd such goes inte hoad re~
sistange.,
In the adove three cases we are considering the preo=

Poller ae being in fremt of the machime, mow lot us cemsider
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it in the rear, In both cases the relative 1ift imparted
.0 the machine by the alr is the sare, It 19 the aprlicate
ion of this 1ift that is differemt. In the case of the pro-
llsr in the rear the machine would gpeed up until there
is the same pressure Of alir as in the former case, The vee
locity of the machine in the latter case will keep acceler=
ating until the pressure of air in the two cases is exactly
the same, Im the first cass, whers the propeller is in front
the gspoed of the alr has deen increased to swroeart the mache
ine, In the sccond case the spoed of the machine has deen
increased until the pressure of the air is sufficient te
support it in flight, This reasoning wuld seam to lcad Lo
the fast that in both cases we have the same 1ift, for the
presowe of Lhe alir is the same, It is the velocity of the
madh ine thatl is changed, not the 1ift, In the case of the
propeller deing im the rear there 15 as much power lost in
dead resistance as there is in the case where the propeller
is in froemt, decsuse the pressure of the air in bdeth cases
iz the sww, The dead resistance remains thes same, the 1ift

iz the same, dut veloecity is gained by having the propeller

’3-‘ th. "c.
G.N.B,
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Fobe 15, 129093 There is = radical differemece detweon a
rting surfece and a contrel, shich, it would seem, weo
verlook in the design of ouwr nwohines,

It does not follow thatl the best shape for » supe
Feriing surface should be sdopled in a swrfasce which normsl-
ly presents no angle of attacke, A rudder eof any kind is omnl;
e:1lled inte actionm occasionnlly. )

éile it is true that sustaining zurfaces, narrow ip
the line of advanee, scem Lo be ore sfieclzatl than onss
vhich are as deep as they are widey, il by ne m-ans feollows

this is the best ',‘org fer a rudder surfaec of any kind,

Is A% n§1 fe;snona.blt: Lo puppose Lthatl we nr aying
tco rueh in head resistance for the lcercased cfficlency
e Lthe centrelling surfaces.

There is anciter peoint in faver of contrels dcep
'ro fore to aft, It is well knowm thal skxim frictiem per
sovare Toot decreases with the lemgth from fors Lo aft of
the surfeeej snd while the quantitative value of caxperimente
on skin frietiom in the aly ma) vary comsideradly, we know
that in the water, where 1% is & large and measureadle
quantity it does decreass per sauare foot with the lemgth of
ihe swrfage.

Prof. Zahm's rosults, shich are almost idemtigal
boar out Proudcs experiments on waleFj and, for the sake of
gotiing = conparisen, et us accept L‘-,‘.' and ges how —~uch

we are paying in head resisianece for e asient statnmhe

i}
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Take & double=deak Dowegontrel 12 feet by 2 feect
giving & surfage of 48 square feet, and compare it to a
square B feet by O which would have a surface of 50 square

\

feeot, | &

Cutting edge 24° chords
struts =
"ﬁ @ 1/2%°

S2 & R4 ™ 2.) sq.0s,
@ goef, of 1/6 = 355

. v 106
@ 116% = 55 5Q.Tt.

@ coef, oL 2/2 = 345
" Total 50 sq. ft.

@ 40 miles por hr, prossure ® & 1ba.
Therefere head resistance = 4.80

Skin frictiom = 24 x JOLDS

G 40 miles - <3312
Tetal 513 lbas.
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Cutting edge 100
struts s B'

S 1" material | 1,66 » .
@ coef., V‘ b o 28 it

45
+ 405 sqg. T,
o232

© 40 miles por hour = 4,08
& lbs,. pressuare

Scin friction @ 40 miles per hr, = 0032 x 25 = 3300
Total ® 4.4 1bs., Eesistance loss resistance sdbout 135,

Now 1t is obwious that the square surface centrel need

not have material twice as much in eresc seetiom as the
other one.

Instend of the 1* steck referred te 1/2 steel tubing
could be sudbstituted to advamtage = the size of the struts
being sufficiont to warrant 1S,

But even with 1® steck and wire 1/8" thick it has less
resistance than he narrow eentrel.

It msest be takem inte acceumt that with a surfase
nearly square the beading strains are materially redueed.

After working this out I am of the epinion that a
large single surface contrel almost square is perhaps better
than superpeosed arvanged as we have them, At any rate the
difference Detween & supporting surface and & rudder is
worth thimking sbout, F.¥.B.

eGP —————
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FLYING=NMACHINES, COMMMRCIALLY: By G. M, Curtiss.

Bebe 12, 10003~ Practically every flying-machine in existonce
nes beem Dullt by cxperimsnters und for experimental purposes.
Little or no revenue has been derived from their use except
perhaps the winning of & few prisss, Varman made one unsucocspe=
ful sttompt at exhidition work and the United States Goverm
#ent have let twe comtracts which, as yet, have not deen file-
led. Govermmeat contracts and exhiditiem work seem to be the
‘v most premising sowrees of revemus, There are ne preospects
of the United States Oovermment placing further erdsrs for
jome Lime o come and vhen they do the Vrights will ne ;loubt
®e in on the ®ground floor®,
e Canadian Govermment might de induced to imvest
in an serodreme or twe ecspecially if they were bduilt in
Cinzda, and I think this prespect should de diligently fele
lowed up,
Bhibitions may and may not preove prefitadle sccord-
ing to the way in which the undertaking is handled, Farman'’s
txpleit was certainly diseoursging. An experienced man would
be most likely to be successful in this fisld, that is ome

\ \
N

%he inows hew teo get contracts and how to get the momney after
the contragts are fulfilled, Thers are new several cash priscs
$ffered in Amerieca and still mere abread, Sut whem ou play
for icse dig stakos you play agsinet dig odds and "there is
nany a slip ote®, However thess cash prises leok very allure

ing. I think prise chasing and exhiditien work should go hand
in hand,
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Of the score or more machines likely to be duilt the
coming year there will bc noarly as many different models

and the manufacturer to get the business must, like the

Voisin Brothers build anything that is wanted, Prodabdly by

another jyear the machines will become more standardiszed and
a certaln amount of dusiness mey be expocted frem priwvate
parties for machines for sport, Perhaps an Aerial Develop=
ment Company could be formed te look after Government con=
tracts, prizes ete, and get in shape t¢ handle the large
volume of business which is bound to comw later,

S.H.C,




sulletin Noo XSCIIV 492
muu, cmm, AND TEUSSID KIBS: By J.A.D. HeCurdy.

Fobe 16, 19093+ In reading through Sir Hiram Maxim®s doeok

on "Artificial and Natural Plight® one is struck by the fact
that the werk is pregnant with many practical ideas and vale-
usble theoretical information which might bde of the sreate
est impertanee teo flying-machine experimenters, designers,
or censtructers,

The suggestions and hints are grestly strenghhened
on account of having deen subjceted to experimental tests
and the results odbtained seem tc thoroughly warrant their
consideration,

His referenes in Chapter I to the amoumt of horse
power consumed in driving his machine through the ailr with
nO acreplanss sttached is very significant and points out
the enormous waste of emergy resulting frem impreper ﬁi.-iga
of struts, wires, etg, ¢tg., and in fact all mambers which
are oxposed se as to produce & resistance te motiom along
the line of tixust.

He very; thergughly and systematically oonducted a
series of tosts with the ides in view of determining the
cross-sectional ferm of strut, or cherd, which would net emly
consume the least power in being pushed through the alir, bdbut
which night at the same time produce an scenemical 11ift and
50 add to the efficiency ef jour machime, The best form are
rived at was not the fish-shaped eron-s:ouonn form in use
°n some of our machines, but a ferm having, doth fere and
wft, = rather sharp tapering, of squal design, The drift of
such a strut was very much less tham in the case of the fishe

Bhaped, and Iho. efficiency of ihia ferm of cross~section when
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used a8 a lateral member was, at & low angle, sdbout 6,

He 18 a stromng advecate of the use of trussed rids
coversd over with fabrie en bdoth top and dottom and in this
connection he Slggests a very important peint., The effieciency
of sn aere cwrve shen under way depeul upenn the surfage
holding its predeteormined curve, ¥o= with cloth applied im
the ordinary manner this cssential would be adeent owing te
distertion under pressure,

He not only criticises this fault dut goes further
and suggests a remedy. Cover the tep of your ride with a
nxterial such as rudder cloth which iz adeclutely aire-tight

' and, as an undermeath surface, use a cleth which is to a

degree porous, Now the air is pressed through the under sure

face dut cannet be fereed through the upper surface theree=

fore an air cushion is formed dotweem the twe cleths. This
neans that there s an equal atmespherie pressure on doth
sides of the under surface, hence ne distertion will result,
In an actual saperiment conducted by Naxim the efe
ficieney of such a constructed aeroplane was about the same
a8 that of an asreplane Termed up of rigid material,
¥We should, I think, take advantage of this inporiant
suggestion in the construgtiem of acre curves. The fromt and
back lateral chords te shich the ribs sdut could d* made in
9o pleces the segtien being made latasrallye.
Now the top amd dottem silks could de laced together
Bt the fromt and rear with the ocutaide section of the cherds
removed whem they are replaced, the lseing of the silks would

be corpletely hidden snd 80 the curve would met omly loek well
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but be very such “cleaned®™,

It i3 very unfortunate that Mr, ¥erim omitted te
print the results of his experirents with propellers in deoe
tail =8 such & scries of results, would, at the pregemt tire,
be very valusble, He however states as a general result that
the tirust 13 always constant whether advancing or not, This

have yet Lo find out for ourselves on the ige=beoat,

JeAJD, ¥eC,

cme e emee@Qle e aeee——-

This paper is illustrated by blue print p. 54,
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Pobe 24, 29093« Tho fellewing 13 « deseription of a flye-

ig toye This to) consists of twe parts, s lawnchway snd a

dart with a keel=atick which fits inte a sroove in the

launchway. T™he dert 18 forced aleng the launchway by » spring

vhich agts on the receil.

The dinensions of the launehway are ss Tedlewase @

inches leng by Z inches wide and 1 inch deep, This launchway

is st atl am inclined angle 80 as to give prejective feree
al & sultadls asngle for o glide,
The Durt is of triangular form 12 inches leng and 6
inches at 1ts fage or rear sdge,
In connectiem with the dart and launchway, & ring
large epnough to parsitl the dart to be shetl through it night
be used, and an inlerecsting game might be played by trying
6 sheeot the dart through the ring. GeMoBe

.....—.M
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Fobe 25, 19093 The internmal combustien er gms engine is
sithout doubt the best power feor heavier<than-air flying-
mchines, and it remains only to choose what type or siyle

of zas engine is beost asdapted Lo the work, Of course there are

possibilities in other forms of motive power dut we conslder
only those which are now im practieal use, If, s sams pecple
predict, flying-machines are to de as comén as sutemobiles
then motors should be as simple as automobile moters, and Af
possible even mozxe reliable.

It is now comeeded that very light metors are ummec=

‘tssary and, may be undesirable Aif by their lishtaness thelr

endurance and reliability is sacrificed.

Suppese we want an engine of 20 H.P. This should be
sufficient for a flier to garry twe mem an hour or onc mnan
four or five howrs (scsuming fhat the engime will consume
30 1ba. of fuel per heur), What type of motor should we
adopt? There is a chelee of the twe or‘rcur eyele type, alr
or wunlsreccoled, doubls eylinder epjosed, threoe, four or
eix cylinder vertieal, 5 or 7 cylinder star end seven OF
cight eylinder staggered ané’others dbesides innumersble
systems of igmition, lubricatien, snd valve sction, ¥ith
such an sssortment it weuld secem difficultl i3 make & choiee
But whem we comeider that simplicity and relisdility are the
mest importent requirements, I believe it is safe i@ élim=
inate all the types shich can be considered in the experie
bental state and cheese sn engine whioh has deem builts by th &
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cusand, and is in constamt Aaily uee in sutemobiles,
otor beats o8t= This is iLhe four cylinder vertical,
The reasoem that this number of cylinders snd type
of ¢ngine is se popular is, that it give almest perfect 1}

angey cven torque, amd im 25 H,P, size, can de dullt much

el IS it B R TE B e vl s i o RO

———

lighter than an engine of ome twe or threc cylinders.

Such an engine, with all sccesseries, including t}

e

coell:r g systemy, built of best materials and with zll wunme
essary weight eliminated, will weigh abeut é lbs, per H,P,

The engines shich arc desgrided as developing a H.P,. to ever;
£ 1/2 te 3 1/2 1bs, wight, will, 9 timecs out of 10, inm
actusl practice weigh O or 6 1bs, as the eatalogucs or des~
eriptions make no allowsnce for ¢-oling, lubricxtion, bale
ance=whedél ste.

Aspuming that we are righf irv adopting this type of
engine on account of its simplieity, relisbility, and the
Tact that this is so universally used and understood, let
La congider if there is & way of irproving the engline aside
frem the use of better mateffals and carcful workmanship.

I & satisfied that there iz nothing mere to de sought in

Lhe gensral aystem of lubrictiem, ignitien, and ca.rbur&uon,‘

butl there is a change for ifsprevemen$ in Lthe valve actiom,
Valve ports or any unevemess of the interier of the
combustion chamber are to be aveided. Valyes on the side Of*
the oylinder, which is a cemmen censiructiem, is bad be~
tause the ox;losion spase is divided, The mere compact this
explosion spaes can be designed, the mere perfect if the
ignitiem and the comdustiom of the gases. Any pretruding
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cdge8 Or cormers arc slse objectionable as Lrcy become red hot
nnd cause pre=ignitiom of the ineceming charge of gas which
eliher docreases Lhe officiene; of the engime or regquires

ich mere cotling than would be necessary with the beast
dealigne

In the new engime being dDuilt by the Curtiss Mfg, Ce.

following design 'as beon adopted, (Sce rig.l).

the sdvantage can readily be secem when it i3 corypared
wWith Pige2, shich s a co men censtructiom, The placing of t»
valves al an angle in the cylinder head not only makes &
nore perfect shape cembustion charder bul alse allows of Lhe
488 o vor; large valvesy, thich is generally knowm to be
L 08l deairable poinmt,

The two=cycle engine has ite advantages, but deoes
not cequal the foure-gycle '*u.n HoPe par 1d. ica.mt and fuel
consump tien are considered., One of the points of advantage
clained by the two=gycle schoel is the adsence of valves
Which are a possible seurce of trouble in the fourecycle
engine, especially the exhaust valves leaking from the dee
cening pitted by the execessive haat of the burnt gas pasaing
out, This fault can hewever be entirely overcome by the use
of casteirem rims hemogenecously welded to the wvalves., Caste
iren ¢oes mot pit from heat and this type of valve can de

run for ymys witheut regripding. This overcemes the primeipal

dia‘é!‘ghp of the feour cycle as compared with the twe,

Theoretically an cxplesion cach revelution, as see

cured by the two cycle system, would cive mers power for

the same sise eylinder than an sxplesiem ever) other revelutieg
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the four cyle, But a part of the bwrnt gas alweys ree
“owine in the eylinder in the two cycle type, and cuts dowp
can effective ;resoure desides making the engine
wch more @ifficult to cool prog erly, not only from the
fact thal there is an explosiem ecvery revelutiom, dut dee
use of the lmperfect combugtion caused by the burnt gas
ixing »ith t»s incoming chargej vhereas in the four cyele
burnt gases are wlmest compleotely ejected by the ape
havst sireke and the oylinder is givem an opportunt ty teo
coel on ihs suction streke,

The two cycle engine however has undergone great ime
provesent in the last few years and there is a possidility
°f 1ts yet cqumalling the four cytclein efficiency.

o swm wp, I would rece-mend ror rl)ing=nachines
requiring 20=i3 H,P, & four cgylinder vertical water-cgooled
four cyele engime vwith a single fleat feed cardurcter mee
chanically eperated intake and exhaust valves in the hond,
ferce feed and splash ludbrication snd magnéte ignitiem,

Vor greater pewer an & cylinder with two scts of four oy-
lindors set am an angle of 90° and with ome of cach set of
connee ting reds attached to the sare cramk, fitted with twe
carbureters, one for ecach set of cylinders, lubrication by
both gear puny direet to bearings and splashy, cylinders

co; jer=jacketod , water-cocled, mechanically eperated walves
in the head agtunted by single push rod and fitted with both

magnete and bdattery ignitiem, GoHLC
\

- e o e P ) e s e
(See blue print p. 61)




L in Feo  JXXIV

COMHINATION FRONT CONTHO

T i -

Lo b g l‘ﬂzo Two levers ru ning in a fore and aft directe
nand pard lel Lo cagh othery atilesohsd &l or nesr their
centor L0 a atlrut or bar runing ser . endieular to said levers
nd on which they may turm freely with osid bar or strut as
z

N axise, ome for allowing said ;arallel]l levers o turm

from right % lefl as well as o slevate and desresse These

Lo levers mpport at tholr forvard cnd a front eontral,

Thelr ojpoaite ends being grasped &y trhe hand of the orere

a LOFe Ax Lhegse levirsm alt pivotlad at or near thoir centers on
above = ntioned transverse strut or bar rurnbmg perirendicular
9 amid lovers and in & lateral disresction, in comncetion with
the mephine, this combination awlileus the o crator to move
Said leovers up or dowm clewvating or dejressing the fromt
contrel, It alse scllows of a moverunt of the levers from

irht to laft{the levers alwn; s keoping parallel to one
ansthar), wd it wlse allews one lever Lo move up and the
eiher down,

The three adove mentieommd cordinations have the fale-
lowing effectet= (1) To clewate or depress Lhe fremt eontrel,
e  aralld levers are moved up or down simultlancously and

the mume extent, This sotion steers the machine ap or
down as deaired.

(2) lateral stadility ia brought about by warping
of the frant control slevatimg one side and depressing the

chery, Wy moving onc lover up and the other dowm
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following case
about, Suppowm
the port side and eclevate 1t on the stare

therefore dojresses his right lever and

levales M8 left, AL the contrel the sction will ) fust

yoite,the risht portion wi) \ celeva L« d,

remsede A ting on the wind of advence tLhe
8 diglaged Iin Lhis way should bring sdboeut the de:s
ffact,
stbering to richt or left by
iont conwael is brought sbout in this wayl~ In conncction
herizontal front contrel trere is & verticsl cone
LTOl siveted Lo the horizontal control at tre fTorwerd edrce
ythe he rear sdge of the w rtieal rudder is fastenecd
W mcans & twe wires to the bdody s¢ that 1t cannoet be mowed,
Ny moving he lesvers fro- right to left the horizental
fronmt eontwreol is moved in its omm plame fro- left to right.
he front sargin of the vertical rudder being fastened teo
front mergin of the horizental econtrel is noccssarily
moved also, The rear margin boing held stationary to the bedy
machine doce not movee In this way Lhe wind of ade
vanee may be made L0 act one elther side of Lhe vertieal

conirol stcering the machine to right or left at will,
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