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~02 Depo Hion of .\lbert F. ~ahm. 

ant's E .·hibits "Mouill a1·d Pat~nt No. 5821

7r>7 ;" ''Ma niott Pate11t No. 977100 ;" "Crepa 
Pat~nt ~o. ;)R 55H ·' ' '' .Tohn ton Patenl Xo. 
7~~,G1H ·· '.John. ton \ppliration ;" ''Bonl
ton BT'itL h Pnt "nt· '' ''llt>n.·otl Bl'itiHh Pat
nt;" 'Hartt> B1·iti. h Pat<'nt;'' ''~1axim 

Br·iti.'ll Pat~nt ·" ''\\' l'ip;h ( Fl'~n ' h Patent 

No. 3H4,1~4;'' ·' ..\..der Fig. 33 \..;" "Ade1· Fig. 
33R ;''and ''lhawing Ader \Yings Warped.'' 

By Mr. Tonlmin: Objection is made to 
Defendant's Exhibit ''Adet Fig. 33A'' and 
Defendant~ Exhibit ''Acl~l' Fig. 33B" on the 
ground that the same al'e incompetent undel' 
the law 1·tlating to pl'i11trd publications, 
as the. e Px hi bits <:ontain rna tter not fomHl 
in tlw ol'igina l \Jle1· pnhl icHti.on, nauwl,v 
r·ed line~, fn 11 black lineR, alHl unnw1·ont'! 
1'<-'f<'l<'ll<'<' 11 lllltt'l 'cllR and lett<·r~. 

Objection L, also m;H.lP to Defendant'~ 

Exhibit ''l>rawing Adrr " '"ingR 'Yat·p<>d," <l~ 

intompt>tPHt mHler the lt~ w relating to 
pl'intr<l pnhlif'ai ion:-; . 

•\11 tln·ee nf thPI-1e (•xllil1i t~ <·nnNtitnte, thP 
fm·nwt· two, iu p;nt, all(l th<> latter whnlly. 
11<'". lll<tttPJ ' not fnnnd ill the .\<l <> J· publira
1 ion pl:-;pwlH•J·p otfprecl i11 eridrnee h~· flefend
mlt.·. 

All tlw h·~timon~· of D1·. /jnlnll I·elaiing
in thE'l';P ('XhibitN i~-1 al~o ohjt>('te(l to a~ in
~·omJWh-' 111, a. it !'PlateN to mnttel'N not fonn1l 
in tlw o1·iginal pnhli('fltion i11 cpwNtion. 

Q~. In reganl to tlH~ Exlti.hit~ Fig. 3ft \ and Fig. 
:13R, ha~ a11y change been nHl(le in thrm whi ch i. 
not <·ontain<:><l in Fig: 3~~ of 1he L'.\e1'onantiqne pnb
li('at-ion , eXC'ept to tl'H('(' OY<'l' ROllH' of the dottPtl 

li.lwH of Fig. H3 in rNl ink ::lnd oi herR in black ink, 
an<l to put on thP ·id rntifying nmlWl'ah~ and l ettPr~'? 

A. ~o, exe<::>pt to rn large the oi.Hgram nniformly. 
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± '() Depm:;ition of li �r�a�n�k�~�.� \\'atermau. 

iu it· fonnu·u motion, whil at the �~�a�m�e� 

time Llle otlll•t· io\ide of the machin , pt·p

·putiug a ·mallPr augl<' of in ' id �~ �u�c�e� meetR 
\\'itlt le ·s resi ·tau ·, to its forward ruotiou 
auu tcud t.o mov · forward more rapidly 

than the I'l'Ltu ·de<l side. 'rhL giv<> ' tile 
uuidliue a Lt>lHl•ucy to turn at·ouud �i�t�~� 

vertical axb;, and this teu<leucy if not 
pt'opedy met will not ouly cl1a.11ge the di
rection of the front of the machine, but 
will ultimately pel'mit one side thereof 
to drop into a po ' ition vertically below 
the other side witll the aeroplanes in 

vertical position, th-us ('a usiny the machine 
to fall. The movemeut of the rudder 
hereinbefore described prerenls thi · action, 
since it exet·t. a retarding infiueuce ou 
that side of the machine which tends to 

move forward too rapidly and keeps the 
machiue with its front properly presented 

to the dire tion of flight and with its body 
pt·operly balanced around its eent1·al longi
tudinal axL.'' (ItaJicR mine.) 

Rtated iu othflt' words, tl1is rn ans that llll 

·' 'UllHPtrita I \YCII'ping of thr willl£S uot only \ri I 1 
not 'OlTect a faull of latent! balaii<.: ", but will 
actually Ul' rntnat<• it, hflcau,·e thP lif t ing �P�f�f�r�t�·�~� 

�d�e�p�e�n�d�~� npon Lhfl maintflna ll<'e of spPPd and, if 
one sidfl of the macbinr prrsentH a gTt>at-e1· I'f'

�s�i�~�t�a�n�c�e� to tlw air than t·lw othe1·, thr machinr 

will spin arotwo thr side of bigltrr rrsi tan<·t> 
and rrducrcl . prerl �c�a�u�~�i�n�g� the othr1' wing to 
climb ancl the mnrhinr to fall. rrhP rrar rom
pPnsating snrfa ·r h.v prrsrnting a ronnterbalan
dng forwa1'0 �r�<�~�R�i�s�t�a�n�c�r� �p�r�t�?�V�f�'�U�t�~� the maelli llf' 
from Rpinning �h�~ �·� ramdng both �~�i�o�P�s� t-o lw ecpw ll y. 
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The essential character of this construction 

T>evusitioll of l~"'l'ank ..... ~. \Vatel'man. 4 7 

and 'O ca mws the wing of greatest 1459 

in ·lin:l tion lo thC' aj r tu ri · and t·e

latend lnllatH't>. 
vit'lll l' of wllich ''tlw t·wldt>r will alway ' be 

·o tu rtH'd a~ to pt'L'H<'nt itH t·(>.'h;ting ·nrfa 'e 011 

t ba t ~ide of t lH Hl<ldlinP on wltkh tlw lat l'al ma1:· 
giu , of tlt t> apt·op l <llH'~ pn~~eu t th l·a~l anglt> of 

l'esistaneC' " i!:l revealetlly affirmed in this record. 

'l'hu in the at·tide . igned by Messrs. Orville 

and n ilhm· \\'rigut, Defendant's Exhibit "'Vl'ight 

Broth 1·s Article in ' ntury )lagazine fot· Sep

temh r 1908, '' page G-!5, the patentees say, "\"n·it

ing iu Septt>ruber 1908: 
1460 

"\rp a l ~o diseovet·etl that in heP flight, 

when tht:> wing 011 o1w side of the machine 

waR presented to 1he wind at a greater 

angle than the one on the other side, the 

wing with the g1·eater angle descended, 

and the machine turned in a dil'e tio11 

just the J'PVPt'r-;e of what we \Yere led to 

expett wll<'ll flying the machine as a kite. 

'l'lw lat·g-t>t· angle gave more l'esistanc:t~ 

to fm··wa t·d mot ioll, auLl reduced tlw speed 

of the wing- 011 that sidP. The decreaRP 

in :peed morP than eonntet·bala need tlle 

efft>ct of thr large1' ang'le. Thr addition 1461 
of a fixed vertkal vane in tbe r<'ar iu

cteased tue trouble, and made thr machine 

ab olutPl,V dangerouR. It was somr tirrw 

hefm·e a t'f'medy waR discov rerl. This 

consi. ted of movable r11dders wol'king in 

ronjun<'tion with t.he twiRting of the wings. 

The details of th iR a JT~mgPmrnt are givrn 

in om· patent RprciftC'atinns, pnhlished sPv

era1 yearB ago." 
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Thus the rssentia I rhararte1~ of the vertiral rnrl
drJ• w<n·king in ronjtmction with the t\Yi~ting of 
the wingR i. again affirnwd. 

AR b(•:ning upon thi~ point I may not e thnt th<· 
pl'iOJ' a1·t ah·eacly knrw that iHC't><)<l. ino· tbr angle 

of the wino· tip wonl<l J'etm·<l it aJHl not <'IPvatr it, 
fm· 1\'fr. llu ffak~ r poilltNl tlli~ out in hi " arti<'l<' i11 
the AeJ'Oltantiral Annnal for 1K97 on pagP 189, 
xhihi1ing a tendrnry to tu1·n or skifl he Raid: 

"All that iR now n ecessary is to in<Tf'a!'\e 
thr resistancP of the advancing wing. This 
may be done by increa. ing the angle of ele,·a
tion at the tip. This . bould increase the 
lifting pc wer of the wing as well, and so 
elPvate it; but it appears that the resistanrp 
increases more rapidly than the lift. At any 
rate n 11 in_q is held lw('k hy 1ncrensinq it .~ 

O'ufer anglPs. ·· [Ttalies mine.] 

Thus the 'Yright Brothers \YPl'e not the first to 
disl'over the incre::tRPfl J'P~iRtance of an un sym
metT'ical1y warped wing. ~That they did was to 
<·om bine with the 'ving-twisting means a vNtiraJ 
rurliler fm·cibl,v ronstrainPd to rorJ·Prt the changr 
of resi.-tance. T may note in this ronnrrtion tba t 
thP 1\'le~:rs. "·right appa J·rnl-l,v wert> nw:ne of thi:-l 
flisclosnrP of Mt·. Huffaket·'!O;, foJ' rrfrning to a 
crJ·tifi efl eopy of an ::tn~wrt· filrd h~..,. the " rl'i.gltt 
f'ompan ,v in the T nited ~ tateR ('irrnit f'onrt fm· 

the Southern DiRhict of Ohio, " restern DiviRion , 
wherrin a 1 unrlrrRtand the~' werr anRwPring R 

bill of complaint chaJ'ging infringement of a patrn t 
to Charles H. Lamson b,v virtue of tlw wing warp
ing, they make the following· citation : 

'The Aeronantira l A nmull, 1897, pnh

li.. bed by '"· R. f'la l'k <-' & ro., Boston , )[ :l.RR. , 

pageR 128 to 141, 'Tlw \Va,v of the Eagl<> in 
the Air,' by E. C. Hnff::tkrr." 
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rrhi i ' the artielr from which r have jn. t quoted, 1465 
and the quotation i. taken f1·om the pag('S cited. 

I{'<'<'·,' fol' LuuC'h. 

J)pfrwlmll'!'; <'01111.<'1 intl'odm·<·. a c.)rti
Df ~d <·opy of' th<• <llll-;\\'Pt· 1·eft> t·1 ·l'U to, :-uHl 1'<'

qnC'sts that tbt' !';Hllle be nuuked a ~ Def<:'nd
ant's Exhibit ''Complninant's Auswer in 
Lam on ~uit." 
H~ also introduces a copy of the LamRon 

pat~nt :>6H,4:?7, ref~nt->d to in said an~wer, 
and requ~stF~ that it bP marked a Defrud
anfs Exhibit '·Lam~on Patent." 1466 

Again ill an aflid:t vit signt>d lly ~It->RSI'S. " rilbnr & 

Orvill e \Yright and filed in tllP Cnited ~tates Cir

cuit ( 10nrt for the \Ye. tCl'n Di. trict of Xew York, 

N0\~ . 29, 1909, a certifit->d abstract of which i he

fore me, I find the following: 


"The C'omplainant's experimental machine 
of lHOO and 1901 posses~eu wing tip~ ad. 
justable in oppoRite directionR to different 
angles of incirlPnce. Rnt it had no vertkal 
o1· horizontn1 l'P~n· rudder, eoruplah1ants b<"
lieving that tlw adjnRtrnent of the wing tips 
alone would pt·o\'i(lr lateral cnnt1·ol. But 1467 
pxperimPn t p1·m·<>d that this wa, a mi ·take. 
r1 hP wing with thr g1·rat<:>r anglr wonld not 
maintain its Plevation, hecanse, as we finally 
di~covered, the greatrr horizontal r·eRistanre 
caused that wing to lag more and more be-
bind the other wing; and since the lifting 
power is depell(lf'nt npon speed a well as 
angle, the rffN·t of tlw rrrluc<:>d Hpercl ba l-
an ced the lifting effPd of the lifting angle, 
and the ·wing with thP greater angl<:> failed 
to rise. \Ye tbns failed to attai.n the I'eRnlt 

http:epo~Hi.on
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4HO D<:'po~ition of F't·m1k X. \Yat<>rtnatt. 

14G8 	 we \\'ii-ihl•<l. .\ fte1· mm·h Rtudy of the pbr
nom non, w di:-~cove t·ed the thf'ot'Ptical can. r 
anfl renw<li('(l thP tronhle> hy in\'(•n ting thr 
lllH('hinP of th<• 1alent in whi('h tlw dilr<>rrnu• 
ill hot·iz;ontnl J'p!-;i~-;tau<'<' i~ <·ot•t·rctrd hy an 
<tljtt.•tah](' VPI'ti<":tl l'lHld Pr , wlliiP tlH' dilrN
PllCe in lifting pflh·t· i . utiJhwd in rontt·olling 
thP lat-tr·al hilhllH'P of th<' macllin<'." 

Here, therefore, i:s a 1'\WOt'll ' tatement that rn
OJ'dinated operation of t lw ,-ertical compensating 
rudder to the '"ing warping is ess ntial in control
ling the lateral balance of the machine. 

As sllowing in the satll<' affidaYit U1at tbe ruddrr 
]469 is in no sem;;e a teering deYic<:>, the :\!eRSt'S. 'Wri ght 

say: 

'We have l'epeatedly made complete cil'cle:-~ 
vdt h the rear ruddet· permanently connected 
with the wire which warp the planes al'; 
de:scribecl in the partit.: ular form shown in 
the pat nt. ('irdes wen• u nal1y made in 
(£ direetion OJ)posite to that which would 

hm·e been taken if th e ntdder had possesse(i 
th e furu·tion.~; of an ordinary ship'.~ rud
der. * * * 

It i. tnw that thP maehinP wa. not turtH:><I 
to right ot· Jpft b~- n~i11g tlw t•ear rtHlllt>r1470 
as a hont'~ t·nd<l er i. n~r<l, hut hy wat·pin g 
the Wltlp;R the wholr lllctChitlP <'Oilld bP gi VP1l 
a latet·al in(·lilrn tio11 mHl ca u~Nl to slide 
off to right ot· left <H'<'Ot'(ling aR the right 
or left wing wa. lmYeJ· than the oth(>t·. Ttl 
cil'cling it wa~ nerP~sarJ to Ret the innet~ 

wing to a larger angle of incidPnf· than the 
outside wing, hera nsP it mon"d in a sma 11Pt· 
circle than thr ont~dd<> wi11g ano of rourl';P 
had less speed. relw inRiflp wing thPreforP 
had a great<'t' r·e~iRtanre than the ontHide 

·I 

I 
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wiug and tended to fall bt'hinu anu the rna
chine '\rtmg round tbe ·ircle with tlt r ar 

J•udder eL O\'Cl' towa1·u the out ide wing and 

t'e · iring a pt·e ·sur • 011 t 11 ) ·icl · towa1·d the 

ont ·iue wiug, a ·onuilion exactl.r oppoRH · 
ft·om what would llav exi ·t.:.d if tll I'll lcler 

hau been a m 'I'<' Htt'e l·iu g device.' ' [Italics 

miu e. J 

lt i. 'lear, the1·efore, that 110t only mu ·t the 
cumv ·u~at ing u1· couuterl>alaudng ~m·face be oper

at u iu coujundiuu ,,·ith tlJe w'al'ping of tile 

wing' uu t thi~ surface is "in no sen~e a s eel'ing 

uevi<.:e" operating ill fact in a manner ''exactly 

ovpo~ite'' to such a device. 

Defeudaufs eouu~el iuti·OdUl·es in evi
delH.:e tlw eertified ah8tl'act refened to, 
aud requests that tile same be marked De

fendant's Exhibit "Extract from 'Vright 

AffidaYit in tid.~ Case.' 

ln his te~timony given in tllis ca ·e Ur. \Vil
bul· \Yl'i g!Jt stateH, a~ I understand him, t l1at in 
1902 a ma('hint> wn~ built having fixed l' t>ar van<>s, 
hut that it ('au ·e<l nnmerous a(·cident. auu wa. 

un 'afe. 11 e says: 

"Q18J. Did yon 'Ollside r· that thifo\ lllc-l 

<·hill<• \\'H~ H pntdira ll y !'1\lCces~ful glidin g 

llUI (']Ji DE''? 

\ . 'l'hr rxpt·<>. Hi<m "practically RtH'CPH:o; 

fnl " is one to which a wide rang of mean

in g~ might he as ig11Pd by different pel' om.;, 
lmt in rieu- of the num erous a(·rident8 in t he 
natnre of had landingR from wltiell U' f' 1,{ ere 
t'enJ nlad to e cape trith our li1 1f'8 Rometimrs, 
wr we1·e not satisfiN1 with it, nnd felt that 

1471 

1472 

147:-5 
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1474 	 immediate improvement \Vas neeueu." (Ital 
ic mine.) 

Lle fut·Lh_.r t ·stifh~. · that tlteH t' •ar van)·, tixPd 

in po ·itiou, wet· remor d aJH.l a ~iLwl _. vertieally 
pivol_.d ·urfa\'e put iu iL~ plate. 1\ · to it· ruauuer of 
u ·e he testitie · : 

"(~140. Please de"cl'ibe where it was lo 

eated alHl just how it was connected np, 

and lww it was moved while in flight'? 

A. It was 1oeatrd and connected up 

and moved in the manner d.escribed in the 

pat nt in suit, 1 believe. 

1475 	 (Jl41. TlJat is, its operating cable:-~ or 

wil-e were <.:Oimected up to tlle wing-wat·p

iJJg cables or wires so that tlle rudder was 

moved whenevet· the wings wet·e wal'pt>tl. 

A. I thi11k that is correct.' 

~~1 r. \\'l'ight testified that the pul'pose of thi~ 

movable rear rudder was to counterbalance 
the fonYa t·rl resb;tance of the \\-ing having tlw 

gt·eatest angle of inddence and is uot h1 any 

sensP a steet·ing (levite like a sllip's rnddet·. I11 
an wet· to XQ170, foT' in "·tance, he makes thP 

following ~tatenH nt: 

J 47() '' 1 T<>ither my bt·otlwt· not· my. ·elf, Ho f<tt' 

a.· r now recall, have propo. <>d to Rt(•t•t· 

OJ· hav(_, Ht<'<'I'~O a lwavirr-than-aiJ· ftyhq~ 

machin in the manner that a ~hip'~ t'lHl 

der steel'S a ship.'' 

I note alHo that Dl'. Zahm, te~tifying aR a 'v\'it

tWSR on behalf of defendant~ in thiR rasP, also 

agree~ that, in the machine of the patent in 

Anit, the co-ordinate working of the rear rn<ldPt' 
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with tlw warping of t It(• willo·~ is e sential. For 1477 
ill tmH'(' lll hiR l'Pply ( 0 (~()~ h \ Ra 'R: 

"l n th ' math ill of th pa ut in suit 
it i.· tl(:'('l'~Hat·y to w·ot·k the vertieal rndd 't' 

to <·mmtet·at:t the larg(' v !'tical tOl'(tne of 

the wiugs wlwn \\'<1 t·p d." 

Mr. H<'P'R te~timony p;iVPll on behalf of thq 

complainant is to tlw ~ame effect. Thus in his 

an w r to Q5 he say : 

"'rh<' operation may he briefly drRcribed 

HR follows, refening to F'ig. 1. 
ARsunw the mathine to hP fl.ving forward, 1478 

with eYei·ything lovrly. :Now, hom sonw 

cause, of whith I nndet·stand thete may 

lw a hundred a minute in flying, the side 

of the ruachinr at the left in the pidurP 

• tartR to drop. If tbiR keeps on, it nwans 
dPath and deRtrnction. rrhe opet·ator shifts 

thr cradle and rnnRes the latrra1 mat·ginR 

at the <lropping RiclP to take on an in

rt·enRC'd angle of incidence while tho. r at 

the oppor.-ite Rirlr of the plane take on a 
lr. RPnrcl ang-lr of inci(h-'ncr. 'l'he increased 

ang·lr of incidence at the dropping side 

wottl<l 01·dina l'i.1y bring about an in rra. ed 1479 

lif1illf{ effect at the clropping sidr and pnt 

the ma.ehine on an even keel again. But 

this increaRe in tl1e angle of incidence 

at the dropping . ide has increas d the 

t'(-'RiRtance to the forwaT·d advance of that 

ide, while the le. sened angle of incidenre 

at the oppositr Ridr has leR!'en(-'cl the rr

iRtance to that. Ride, the result being t.hat 

the dropped side iR retarded in its act
vance while the opposite side ad.va1H:eR at 


