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1204 ant’s Exhibits “Mouillard Patent No. 582,
THT;" “Marriott Patent No. 97,100;” “Crepar
Yatent No. 5RR.0656;" “Jolinston Patent No.
225165 “Johnston Application;” “Boul-
ton British Patent:” “Henson British Pat-
ent;” “Harte British Patent;”  “Maxim
British Patent;” “Wright French Patent
No. 384,124 “Ader Fig. 334" “Ader PFig.
338" and “Drawing Ader Wings Warped.”

By Mr. Toulmin: Objection is made to
Defendant’s Exhibit “Ader Fig. 33A" and
Defendant’s Exhibit “Ader Fig. 33B™ on the
ground that the same are incompetent under

1205 the law relating to printed publications,
as these exhibits contain matter not found
in the orviginal Ader publication, namely
ved lines, full black lines, and mmnerons
reference numerals and letters.

Objection is also made to Defendant’s
Exhibit “Drawing Ader Wings Warped,” as
incompetent  nnder the law  relating to
printed publications,

All three of these exhibits constitute, the
former two, in part, and the latter wholly,
new matter not found in the Ader publica-
tion elsewhere offered in evidence by defend-

1206 anis,

All the testimony of Dr. Zahm relating
to these exhibits is also objected to as in-
competent, as it relates to matters not found
in the original publication in question,

Q2 In regard to the Exhibits Fig. 33\ and Fig.
33B. has any change been made in them which is
not contained in Fig 35 of the L' Aeronautique pub-
lication, except fo trace over some of the dotted
lines of Mg, 23 in red ink and others in black ink,
and to put on the identifying numerals and letters?

A. No, except to enlarge the diagram uniformly.
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retarded, and so causes the wing of greatest
twist or inclination to the air to rise and re-
store the lateral balance.

by virtue of which “the rudder will always be
g0 turned as to present its resisting surface on
that side of the machine on which the lateral mar-
gins of the acroplines present the least angle of
resistance,” is repeatedly aflivmed in this record.
Thus in the article signed by Messrs, Orville
and Wilbur Wright, Defendant’s Exhibit “Wright
Brothers Article in Century Magazine for Sep-
tember 1908, page 645, the patentees say, writ-
ing in Reptember 1908:

“We also discovered that in free flight,
when the wing on one side of the machine
was presented to the wind at a greater
angle than the one on the other side, the
wing with the greater angle descended,
and the machine turned in a direction
just the reverse of what we were led to
expect when flying the machine as a kite.
The larger angle gave more resistance
to forward motion, and reduced the speed
of the wing on that side. The decrease
in speed more than counterbalanced the
effect of the larger angle. The addition
of a fixed vertical vane in the rear in-
creased the trouble, and made the machine
absolutely dangerous. It was some time
before a remedy was discovered.  This
consisted of movable rudders working in
conjunction with the twisting of the wings.
The details of this arrangement are given
in our patent specifications, published sev-
eral years ago.”

The essential character of this construction
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Thus the essential character of the vertical rud-
der working in conjunction with the twisting of
the wings is again affirmed.

As bearing upon this point T may note that the
prior art already knew that inereasing the angle
of the wing tip would retard it and not elevate it,
for Mr. Huffaker pointed this out in his artiele in
the Acronautical Annnal for 1897 on page 139,
exhibiting a tendency to turn or skid he said:

“All that is now necessary is to increase
the resistance of the advancing wing. This
may be done by inereasing the angle of eleva-
tion at the tip. This should increase the
lifting pewer of the wing as well, and so
elevate it: but it appears that the resistance
increases more vapidly than the lift. At any
rate a aeing is held hack by increasing ils
outer angles.” [Italies mine.]

Thus the Wright Brothers were not the first fo
discover the increased rexistance of an unsym-
metrically warped wing. What they did was to
combine with the wing-twisting means a vertical
rudder foreibly constrained to corveet the change
of resistance. I may note in this connection that
the Messes. Wright apparently were aware of this
disclosure of Mr. Huffaker's, for referring to a
certified copy of an answer filed by the Wright
Company in the United States Cirenit Court for
the Southern Distriet of Ohio, Western Division,
wherein as T understand thev were answering a
bill of complaint charging infringement of a patent
to Charles H. Lamson by virtue of the wing warp-
ing, they make the following citation:

“The Aeronautical Annual, 1897 puh-
lished by W. B. Clarke & (o, Boston, Mass.,
pages 128 to 141, ‘The Way of the Eagle in
the Air,” by E. €. Huffaker.”
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This is the article from which I have just quoted,
and the quotation is taken from the pages cited.

Recess for Lunch.

Defendant’s counsel introduces a certi-
fied copy of the answer referred to, and re-
quests that the same be marked as Defend-
ant’s Exhibit “Complainant’s Answer in
Lamson suit.”

He also introduces a copy of the Lamson
patent 566,427, referred to in said answer,
and requests that it be marked as Defend-
ant’'s Exhibit “Lamson Patent.”

Again in an affidavit signed by Messrs, Wilbur &
Orville Wright and filed in the United States Cir-
enit- Court for the Western District of New York,
Nov. 29, 1909, a certified abstract of which is be-
fore me, I find the following:

“The complainant’s experimental machine
of 1900 and 1901 possessed wing tips ad-
justable in opposite directions to different
angles of incidence.  But it had no vertieal
or horizontal rear rudder, complainants be-
lieving that the adjustment of the wing tips
alone would provide lateral control.  DBut
experiment proved that this was a mistake,
The wing with the greater angle would not
maintain its elevation, because, as we finally
discovered, the greater horizontal resistance
caused that wing to lag more and more be-
hind the other wing: and since the lifting
power is dependent upon speed as well as
angle, the effect of the reduced speed bal-
anced the lifting effeet of the lifting angle,
and the wing with the greater angle failed
to rise. We thus failed to attain the result
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we wished,  After much study of the phe-
nomenon, we discovered the theoretical canse
and remedied the trouble by inventing the
machine of the patent in which the difference
in horizontal resistance is corrected by an
adjustable vertical radder, while the differ-
ence in lifting effeet is utilized in controlling
the lTateral balance of the machine™

Here, therefore, is a sworn statement that co-
ordinated operation of the vertical compensating
rudder to the wing warping is esseatial in control-
ling the lateral balance of the machine.

As showing in the same affidavit that the rudder
is in no sense a steering device, the Messrs, Wright

say:

“We have repeatedly made complete cireles
with the rear rudder permanently connected
with the wires which warp the planes as
deseribed in the particular form shown in
the patent. Cireles were usually made in
a direction opposite to that which would
have been taken if the rudder had possessed
the functions of an ordinary ship's rud-
“f’.r- * * -

It is true that the machine was not turned
to right or left by using the rear rudder
as a bhoat's rudder is used, but by warping
the wings the whole machine conld be given
a lateral inclination and caused to slide
off to right or left according as the right
or left wing was lower than the other. In
cireling it was necessary to set the inner
wing to a larger angle of incidence than the
outside wing, because it moved in a smaller
cirele than the outside wing and of conrse
had less speed. The inside wing therefore
had a greater resistance than the outside
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wing and tended to fall behind and the ma-
chine swung rvound the cirele with the rear
rudder set over toward the outside wing and
receiving a pressure on the side toward the
outside wing, a condition exactly opposite
from what would have existed if the rudder
had been a mere steering device,” [Italies
mine. |

It is clear, therefore, that not only must the
compensating or counterbalancing surface be oper-
ated in conjunction with the warping of the
wings, but this surface is “in no sense a steering
device™ operating in fact in a manner “exactly

opposite” to such a device,

Defendant’s counsel introduces in  evi-
dence the certitied abstract referred to,
and rvequests that the same be marked De-
fendant’s Exhibit “Extract from Wright
Affidavit in this Case.”

In his testimony given in this case Mr. Wil-
bur Wright states, as I understand him, that in
1902 a machine was built having fixed rear vanes,
but that it caunsed numerous accidents and was
unsafe. e says:

“0134. Did you consider that this ma-
chine was a practically successful gliding
machine?

A, The expression “practically success-
ful™ is one to which a wide range of mean-
ings might he assigned by different persons,
hut in riew of the numerons accidents in the
nature of bad landings from which we were
rery glad to escape with our lives somefimes,
we were not satisfied with it, and felt that
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immediate improvement was needed.” (Ital-
ics mine, )

He further testifies that these rear vanes, fixed
i position, were removed and a single vertically
pivoted surface put in its place. As to its manner of
use he testifies:

“QL40. Please deseribe where it was lo-
cated and just how it was connected up,
and how it was moved while in flight?

A It was located and connected up
and moved in the manner deseribed in the
patent in suit, 1 believe.

QI41. That is, its operating cables or
wires were connected up to the wing-warp-
ing cables or wires so that the rudder was
moved whenever the wings were warped.

A. I think that is correct.”

Mr. Wright testified that the purpose of this
movable rear rudder was to counterbalance
the forward resistance of the wing having the
greatest angle of incidence and is not in any
sense a steering deviee like a ship’s rudder.  In
answer to XQ170, for instance, he makes the
following statement :

“Neither my brother nor myself, so fur
as I now vrecall, have proposed to steer
or have steered a heavier-than-air flying
machine in the manner that a ship’s rud-
der steers a ship.”

I note also that Dr. Zahm, testifyving as a wit-
ness on hehalf of defendants in fthis case, also
agrees that, in the machine of the patent in
suit, the co-ordinate working of the rear rudder
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with the warping of the wings is essential, For
instance in his veply to Q62 he says:

“In the machine of the patent in suit
it is necessary to work the vertical rudder
to counteract the large vertical torque of
the wings when warped.”

Mr. See's testimony given on behalf of the
complainant is to the same effect.  Thus in his
answer to ()5 he says:

“The operation may be briefly deseribed
as follows, referring to Fig. 1.

Assume the machine to be flying forward,
with everything lovely.  Now, from some
cause, of which I nnderstand there may
be a hundred a minute in flying, the side
of the machine at the left in fhe picture
starts to drop. If this keeps on, it means
death and destruction.  The operator shifts
the eradle and causes the lateral margins
at the dropping side to take on an in-
creased angle of incidence while those at
the opposite side of the plane take on a
lessened angle of incidence.  The inereased
angle of incidence at the dropping side
would ordinarily bring about an increased
lifting effect at the dropping side and put
the machine on an even keel again. But
this increase in the angle of incidence
at the dropping side has inereased the
resistance to the forward advance of that
side, while the lessened angle of incidence
at the opposite side has lessened the re-
sistance to that side, the result heing that
the dropped side is retarded in its ad-
vance while the opposite side advances at
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