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COMPLETE SPECIFICATION.

Improvements in Mechanism for Actuating the Rudders or Controlling

Plapes of Aeronautical Machines.

We, Onvinre Wricnur and Wirsvr Wrient, both of 1127 West Third Street,
Dayton, County Montgomery, State of Qhio, United States of America, Manu-
facturers, do hereby declare the nature of this invention and in what manner
the same is to be performed, to be particularly described and ascertained in
and by the following statement:—

This invention relates to mechanism for actuating the rudders or controlling
planes of aeronautical machines, and is specially applicable to such apparatus
and mechanism as is shewn and described in the British Patent granted to us
as of the 23rd March 1903, under the No. 6732/04. _

The object of this invention is to provide means all as bereafter described,
whereby both the front and rear edges of a ftexible rudder will be positively
actuated at different angular velocities to adjust the rudder fo the desived angle
relative to its normal position, and to simultaneously flex the rudder in such a
manner as to present the rear portion thereof to the action of the wind, at a
greater angle than the forward portion, thereby greatly increasing the effective-
ness of the rudder. . ) ' o

In the accompanying drawings, Fig. 1 is an end elevation of a rudder embody-
ing our invention; Fig. 2 is a transverse sectional view, faken on the line 2 2z -
of ¥Fig. 1 and looking in the direction of the arrows; and Fig. 3 is an end
elevation showing a modified form of the invention. .

In carrying out our invention we have applied the same to a flexible rudder 1,
which, in its normal position, is substantially flat and has both ifs front and
rear edges in substantially the same plane with the body portion of the rudder.
This rudder may be of any suitable construction, but preferably comprises a
skeleton frame consisting of the longitudinal members 2 and the transverse
members 3 extending between the longitudinal members, -this frame having a
suitable covering of fabric or other material. The flexibility of the frame may
be secured in any desired manner, but we prefer to accomplish this by forming
the transverse members or rods 3 of flexible material, such as strips of wood
which have the necessary strength combined with a certain amount of flexibility.
Suitable means are provided for positively actuating -both the front and rvear
edges of this rudder to turn the same to the desired angle relative to its normal
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position, and, at the same time, to Hlex the rudder in such a manner as to pre-
sent a concave surface to the action of the wind, the forward portion of which
surface will present a small angle of incidence to the wind, which angle of
incidence will rapidly increase toward the. rear.

For purposes of illustration we have, in the presemt instance, shown the
flexible rudder 1 as a herizental rudder mounted on suitable supports 4 carried
by some part of the machine to which the rudder is attached. The rudder is
pivotally connected to the support at a point intermediate of its ends and pre-
ferably slightly in front of a line equidistant frem the frent and rear edges of
the rudder. The operating mechanism, in thé present instance, cemprises -one
or more two-armed levers b having arms of unequal lengths and being pivotally
supported near the rudder 1, the said levers being of different lengths than the
corresponding arms of the trahsverse members or rods of the rudder, and having
the pivotal centers of said levers eccenfrically arranged relative to the pivotal
center of said rudder and having their opposite ends connected to the front and
rear edges, vespectively, of said rudder. In the present instance, we have pro-
vided three of these levers 5 and have shown the same as rigidly secured to a
shaft 6, extending longitudinally of the rudder and journaled in forwardly
extending bearing brackets 7 secured to the upright members 4. These levers
are connected at their opposite ends to the adjacent edges of the rudder by
means of links 8. The rudder may consist of one, or more than one plane.
In the present instance, we have shown the rudder as a double rudder com-
prising two single rudders or planes 1, each of these planes baving its front
and rear edges, respectively, connected to the adjacent ends of the levers 5 by
the links 8, whereby both planes or rudders are simultaneously actuated when
the levers are moved, the links 8 forminy connecting rods between the ajljacent
edges of the two rudders. These connecting rods, which are formed by the
links 8, have a certain amount of flexibility owing to the pivotal connection
between the adjacent ends of the two links, and this flexibility enables those
portions of the rods to which the levers 6 are connected to move laterally to
accommodate themselves to the movement of the ends of these levers, which,
owing to the eccentric arrangement of the pivotal centers of the levers, is
different from the movement, of the edges of the planes or ‘rudders.

Any suitable mechanism may be provided for operating the shaft 6 and the
levers 5. In the present instance, we have mounted on.the shaft 6 a drum 9,
about .which extends an endless cable 10 which also extends about a drum 11
rotatably mounted on the aeroplane, or other machine to which the rudder is
attached, and provided with a handle 12 for rotating the same. Thus, it will
be apparent that by .the actuation of the drum 11 on the machine, the shaft 6
and the levers b carried thereby will be moved about their pivotal center and
that this movement of the levers will positively move the front and rear edges
of the rudder in opposite directions, to tilt the same at the desired angle to
their normal or horizontal position, and that, owing to the different ratio
between the arms of the lever and the arms of the rudder, and to the eccentric
arrangement of the pivotal centers of the levers relative to the pivotal center of
the rudder, the opposite edges of the rudder will be moved at different angular
velocities, with reference to their pivotal center, thus fiexing the rudder in
such a manner as to present a concave surface to the action of the wind; the
forward portion of the rudder having a small angle of incidence, which angle
of incidence rapidly inereases toward the rear, thus greatly- increasing the
efficiency of the rudder. '

As above stated, the flexibility of the rudders or planes may be secured in
any suitable mananer, and we have, in Fig. 3 of the drawings, illustrated a
modified form of the device in which this flexibility is secured by forming the

‘planes of which the rudder is comprised in sections and pivotally connecting

these sections one to the “other in such a manner that, when the sections of the
rudder are moved about their pivotal centers at different angular velocities, the
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forward and rearward portions of the rudder will be presented to.the wind at.
different angles of incidence. As shown in this figure, the. _il_)Ppefffg’iid lower:
planes each consist of a forward portion 13 and a rearward portien .14, the
rearward portion being preferably of considerably greater width .ﬁha-l,i'__,thg for-
ward portion. These sections have their adjacent edges pivotally connected,
one to the other by means of hinges 15, the poiut of connection;being’ Hijeien_a_.bl&
in substantially the same vertical plane with the supporting,gta;ndéujds54,' The,
sections of the planes may be moved about their pivotal cgnteys-at different
augular velocities by means of the levers 5, which as in the ,;_ﬁ(')rn:l';of the device

above described, have their arms of different lengths than the widths, uf the corre-

sponding portions or sections of the plane or rudder. In this form _q}ff the device
we have also shewn the shaft 6 as mounted directly upon the upright supports; 4
and in approximately the same vertical plane therewith, and;haye  shown the’
links 16, which connect the ends of the levers b with the vuter edges of the
corresponding sections of the planes or rudders, as inclined relatively to said,
plane, thus compensating for the difference between the lengths of the arms
of the levers and the widths of the corresponding sections of the plane. ./

We wish it to be understood that we do not desive fo be limited to: the details
of construction Shown and described, for obvious modifications will oceur to &

person skilled in the art. T

Having now particularly described and ascertained the snature:df:our said
invention and in what manner the same is to be performed;, we:declare ‘tlrat
what we claim is;— O -

H e

. 1. In actuating the rudders or controlling planes of aeronautical: machines;
constructing the rudder so that it is flexible and so.that its opposite: edges
will normally lie in substantially the same plane with the Dody i;li);_(fx;geo_'f,_ said
rudder being mounted on a pivotal centre, and providing means for. positiyely
actuating the edges of the rudder upon opposite sides of the said pivotal centre
at different angular velocities with respect to the latter. A e etk

2. In actuating the rudders or controlling planes of aeronautical machines;
constructing the rudder so that it is flexible and so that its opposite edges

_will normally lie in substantially the same plane with the body thereof, and

providing means for positively moving the froat and réar edges of said rudder
in opposite directions and at different angular velocities with reference to its
pivotal centre. ’ . i} . |

3. In actuating the rudders or controlling planes of aercnauticdl machines
substantially as claimed by Claim 1; providing means for positively actuating
both edges of a normally flat and substantially horizontal flexible yudder, so
that the said edges of said rudder are moved at different angular velocities to
flex the said rudder so as to present a concave surface to the action of the wind.

4. In actuating the rudders or controlling planes of aeronautical machines
substantially as claimed by Claims 1 to 3, and in which such a rudder is pivotally
mounted on a support and has its front and rear portions normally in substan-
tially the same plape with its pivotal centre; providing a lever pivotally sup-
ported near said rudder and having its pivotal centre eccentrically arranged
relative to the pivotal centre of said rudder, means for connecting the ends of
said lever to the adjacent edges of said rudder, and means for actuating the
said lever.

5. In mechanism substantially as elaimed by Claim 4; providing a shaft
carried by the support or supports of said rudder and arranged eccentrically
to the pivotal centre of said rudder, a plurality of levers mounted on the said
shaft and having their opposite ends connected to the front and rear edges
respectively of said rudder, and means for actuating the said shaft.

6. In mechanism substantially as clajmed by Claim 5; providing a plurality
of forwardly extending brackets carried by the supports of the flexible rudder
to receive the shaft carrying a plurality of levers rigidly secured thereto, and
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providihg links conpecting the opposite ends of the said levers to the front

and rearedges respectively of the said rudder, and means for actuating the said

le'ver:carrying shaft.

7. I a,btuatlng the rudders or controlling planes of aeronautical machines; -

construeting the radder with upper and lower flexible planes pivotally connected
to _Supports;’ providing connecting rods extending between the adjacent edges of
gaid uppér dnd lower planes, and providing levers pivotally mounted on the said

supports and havxng their pivotal centres arranged eccentrically to the pivotal:

céutres ‘'of ‘shid ‘ planeb and their opposite ends connvected to said connecting
Ibds, and 'mezﬁns for simultaneously actuahng the said levers.

‘8. In d(,tlldtlllg the rudders or controlling planes of aeromautical machines
sybstantially o'§ ‘specified ; providing one or more two-armed levers having arms
61 unéquul length and pwofa.l]y supported near the rudder or rudders, the arms
of said levérs beihg of different leugths than the corresponding arms of the
fransverse” imembers or rods of the rudder, the pivotal centre of said levers
Béing -eccentrically arranged relative to the pivotal centre of the said rudder
or rudders,'!and’ sdid levers having their opposite ends connecied fo the front
Hnd Tear ‘elles” respectively of the said rudder or rudders so gs to adjust the
tudder or rudders to the required angle relatively to the normal posﬂ;mn thereof,
and to simultaneously flex the same so as to present the rear portion. or portions
of . the.rudder .or,rudders to the action of the wind at a greater angle than the
forward ; iportion or portions, substantially as described.

9. In actuating ‘the rudders or controlling planes of aeronautical machines;
the construction and mechanism for actuating the same, arranged substantlally
as ‘desctibed ' with veference to Figs. 1 and 2 of the accompanying drawings.

"10. Ii:attuating the rudders or controllmg planes of aeronautical machines;
the constriction’ and mechanism for actuating the same, arranged substantially
as descnbed 'with teference to Fig. 3 of the acuompanymg drawings. .

Date(i tlus “9th day of July 1909. ;

R R TR . : BREWER & SON,

ST T - 33, Chancery Lane, London, and
L P ) 7, Fast Parade, Leeds,
SR L oend Patent Agents for the Applicants.

Redhﬂl I.’fin.te_(_i, ,_;f:gr Hial Majesty’s Stationery Office, by Love & Malcomson, Litd.—1909,

o T

il 0
. P
AL N ART & S IR TR 2|
ERIRIYRTE S 1Y FUPRUCI SIS 1

. i
FANE PR S ST TR LT L B

5

20

25

30



/-

- [ThisDrawingis arepmclzwﬁban the Original.on areduced, scale

AD, 1909, JuLy 9. N2 16,068. -
WRIGHT & another's COMPLETE SPEOIFICATION.

(1 SHEET)

Ow
~ 3\

FIG_I-

*H

8%

Py
e -
Pk Ty N
[ T,
3 IS~

] el
H 17 ~—lteel
¢ Dt S
1 3 T en

1 == D

3

[l
i
{
;
!
Y
]
N
1
!
i
'
L
___________‘_,ﬁ-

TR

HE

or

7

N

[«T) @

2£

J/

L e O30

- e\‘-"MINGH;'I“
Leed
. " FREE
LigrARIES:

Malby &Sons, Photo-litho.




	Bibliography
	Claims
	Drawings
	Description

