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To all whom it may concern;
- Be it known that I, Hueu L. Winovensy,
a citizen of the United States, residing at
Newport, in the county of Newport and
State of Rhode Tsland, have invented new
and useful Improvements in Alrships, of
which the following is a specification.

This invention velates to steering means
or rudders or conivolling planes for acro-
nautical machines of all types, but parlica-

- Jarly adapted to that class known as aero-
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the horizontal the remaining plane

planes. .

The primary object of the invention is to
50 arrauge and operate steeving rudders ov
contrelling planes at the forward and rear
extremities of an aeronattical machine as to
cause one plane to operate inversely with
relation to the other. '

When one plane or rudder is adjusted
downwardly the other is given a dewnward
inclination or dip at areverse angle, and con-
versely when the one plane is elevated above
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vated at a reverse angle so that the machine
will fravel or be propelled upweardly or
downwardly in accordance with the reverse
movements of the controlling planes or steer-
ing rudders at opposite extremitics of the
machine below and above a horizontal plane:
This operation of the controlling planes at
the front and rear estremities of the ina-
chine '

wires or strands connected to controliing le-
vers and in part crossed, as will be hereimn-

" after more fully explained, but in demon-
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strating the practicability of the invention
by this particular adjusting neans and as
shevn in the accompanying drawings, it will
be understood that the object sought may be
obtained by any other means, the essential

feature of the invention being the simuliane-

ous sdjustment, or the capability of simul-
taneousty moving the front and rear control-
ling or steering planes or rudders of an aero-
pautical machine so that they will assume
a position upwardly above or downwardly
below a horizontal plane and cause the planes
to operate inversely relatively to the air, one
with relation to the other, for the purpose
of balancing the resistance of one plane with
respect to the other. = : , e

- In the drawing: Figure 1 is a side eleva-

" "tion 6f a machine embodying the features of.

5§ the N
" .af thefront an;

the invention. Fig. 2 is a perspective. vie
ear-steering rudders orca

Ed

Specification of Letters Patent.

iz accornplished through the mediv |
of a simple arrangement of steering cords,’
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trolling planes and the actuating or steer-
ing devices diagrammatically arranged in
operative velation. thereto.
The numeral 5 designates the body of the
‘machine comprising upper and lower planes
¢ and 7 which are arranged parallel and
suitably braced and stayed by a light frame-
work of any suitable construction and ar-
angement and embodying a lower support
¢ Xxtending from the body in forward and
reamyrard divections ave braces or stays 9 and
10 of suitable light material for maintaining
the forward and vear steering rudders or

erative position and for the application of
the steering cords, wires or strands, pulleys
and other appurtenances that may be neces-
sary. . -

Only enough of the body and the stay
stricture has been shown to practically dem”

the invention, and 1t will be understood that
it is proposed to adopt any of the approved
types of body planes and stay means that
may now be in use or well known or any
equivalent arrangements or organizations to
which the features of the invention may be
applicable. Hence it is deemed unnécessary
to particularize the structural features re-
lating to the body planes, frame and stays
completely as they form no part of the in-
vention. ’ ‘

In centra
above the latter a suitable motor 13 is sup-
portéd by a frame 14 of any suitable form
and constraction, and projecting forwardly
from the body is a propeller shaft 186 oper-
atively associated with or connected to the
moter 18 and carrying any preferred form
of propeller 16. The motor 13 will, of
course, be equipped -with means for starting
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operator or aviator, and the propeller.and
ifts shaft will be so disposed as to have an
unretarded operation in advance of the body
of the machirle or be fully clear of any part
of the’ 4
being taken té arrange the latter in such
manver as to render it impossible for the
same to. contact with or engage the propeller

. part
by,

controlling planes 11. and 12 in proper op-

relation to the plane 7 and-

and stopping the same st the will of the.

teering mechanism or devices, care’
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onstratg the operation of the features of -
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bladés. . At the rear of -the lower planes 7 . .
within the frame 14 or otherwise disposed..
in central relation with respect to the lower . .
rt-of the body 5 is a seat 17 for occupancy 11
‘the operator..or. aviator -and in .advance"
-thiis seat independently operable levers 18.




10

15

20

25

‘80

35

40

_ cut away at their rear extremities to have a
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" 'ments in a horizontal plane by the resistance

‘the steering rudder or controlling plane 12

“inafter specified.

~designated under the term of a steering

=2

and 19 are supported on the plane 7 and |
preferably engage toothed segments 20, the
said levers respectively connected to the
steering rudder or controlling plane 11 and

in a matiner which will be more fully here-

The stays 9 are connected to or support
a stransversely extending steering rod or
shaft 21 to which the steering rudder or con-
trolling plane 11 is fixed, the said steering
rod or shaft 21 passing transversely through
-the rudder or plane 11 or in a simplified
form connected to the opposite side edges
of horizontal planes 22 forming part of the
rudder or plane 11 and thereby constructed
in two sections, each section of the steering
rod or shaft projecting out equally from the
sald horizontal planes 22. It is proposed
to make the rod or shaft 21 either in one
piece or in'two parts, the one construction
being the obvious equivalent of the other,
and whether the rod or .shaft 21 be con-
structed from a single rod or member or
composed of two parts it will be hereinafter

rod or shaft, and to the outer extremities
thereof tillers are centrally fixed, the said
tillers being indicated by the numeral 23,
one tiller being secured to each rod or shaft
extremity and having eyes 24 at opposite
extremities. In addition to the horizontal
planes 22 of the forward steering rudder or
controlling plane 11 the latter includes a
vertical plane 25 of elongated diamond or
kite shape, the planes 22 intersecting and
being fixed to the plane 25 along the longi- |
tudinal axis of the latter plane. The for-
ward extremities of the planes 22 and 25
have a convérging contour' so as to ef-
fectively cleave the air and the rear extrem-
ity of the plane 25 is between the rear ex-
tremities of the planes 22, the latter being

fish tail arrangement in relation to the rear
extremity of the said plane 25. The entire
plane 11 constituting the forward steering
rudder is freely movable through the actua-
tion of the steering rod or shaft 21 so as to
depress the nose or head of the rudder below
a horizontal plane or elevate the said nose
or head above a horizontal plane in accord-
ance with the movement imparted to the
steering rod or shaft 21. This front steer-
ing rudder or controlling plane steers only
in the vertical plane. The vertical plane 25
serves to prevent the machine from having
a too rapid movement eith~r to the right or
eft during turning operations and which
re effected by the rear steering rudder or
controlling plane 12. In other words, the
machine is steadied in its turning move-
set up by the vertical plane 25. '
The rear steering rudder or controlling

1,008,006

plane 12 has the central portion of its for-
ward extremity connected to one of the
stays or braces 10, as shown by Fig. 1, by a
universal ball and socket joint 26 so that it
will be sensitive for free vertical movement
above and below a horizontal plane and also
laterally in opposite dircctions. This rear
rudder or controlling plane is composed of
two planes 27 and 28 intersecting each other
and’ disposed’ at right angles, the -plane 27
being arranged vertically and the plane 28
horizontally, both planes being recessed at
their rear extremities as at 29 to provide a
fish-tail or arrow terminal like construction.
The front extremities of the two planes con-
verge toward the universal joint connection

*26, and both steering rudders or controlling

planes 11 and 12 are shaped generally and
the planes so disposed as to effect a sure and
positive action in the steering functions as

performed by the said rudders or control-

ling planes. The rear wteering rudder or
controlling plane 12 is not only adapted to
conjointly operate with the rudder or
controlling plane 11 in the manner herein-
before explained, but also has an operation
independent of the said plane 11 or is shift-
able laterally to the right and left for cor-

respondingly turning the machine to change
.its course in a horizontal plane, for instance,

after the manner of ordinary steering rud-
ders, and this operation is accomplished
through the medium of a tiller line 80 hay-
ing ‘its terminals secured to the outer for-
ward portions” of the horizontal plane 28
and then passed over guiding and frietion
reducing devices which may be of any suit-
able construction but as shown are in the
form of sheaves or pulleys 31 suitably sup- .
ported by the body 5 or the Jower plane 7 of
the latter and the stays or braces 10, the
said guiding and friction reducing devices
being disposed of at proper angles and in
spaced relation to practically separate a
looped portion 32 of the steering line in re-

lation to the lower plane 7 over which it ex-

tends to give proper clearance and: avoid
interference with other devices extending

over the said plane 7 and which will be here- .
inafter specified. A portion of the loop 32
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of the steering or tiller line 80 is attached to -

the Jever 19, such degree of tautness being
maintained in the said tiller line that an
adjustment of the latter in opposite direc-
tions by the actuation of the lever 19 will

120

result in a uniform movement of all por- -

tions of the said tiller line so that a pulling -
struin exerted on one part will result in a
corresponding give in the remaining . por-

tion without the least slackness or 1dst mo-

tion. .

The forward and rear steering rudders or
controlling planes are connected for cos-
joint or simultaneous operation to uniformly
and similarly -elevate the said rudders or
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planes for edjusting the latter uniformly at.
downward and outward angles of inclination
or at upward and outward angles of inclina-
tion respectively below and above a horizon-
tal plane, a propeller interposed between the
body and the front controlling plane and
oi)erating means connected solely to the rear
plane for controlling the movement of the

latter in opposite lateral directions inde-

pendently of its adjustment at angles above

2. An air ship having suitable body planes,
front and rear controlling planes independ-
ent of the body planes held at a distance in
advance and in. rear of the said body planes
and having operating means connected there-
to for simultaneously adjusting both of the
sald controlling planes at reverse angles
above or downwardly below a horizontal
plane, the front controlling plane being
positively held against lateral adjustment in
opposite directions, means connected to the
rear controlling plane for independently ad-
justing the latter in opposite lateral direc-
tions, and a propeller interposed between the
body planes and the front controlling plane
and in advance of the body plane. .

3."An air ship having transversely ex-

tending body planes, front and rear steering -

means spaced from the body planes, con-
tinuous pull devices connected to the front
and rear steering means for simultaneously
actuating the latter and. adjusting them at
reverse angles above and below a horizontal
plane, the front and rear planes when ad-
justed either above or below a horizontal
plane always standing at outward angles of
inclination or in divergeni directions rela-
tively to each other, the front steering means
being capable solely of an adjustment at re-
verse angles above and below a horizontal
piane and the rear steering means movable
laterally in opposite directions independent
of its adjustment at reverse angles above and
below a horizontal plane, means for laterally
shifting the said rear steering means, and a:
propeller interposed between the front steer-
ing means and ‘the body planes and in ad-
vance of the latter. '

4. An air ship having a body comprising

“upper and lower planes, propelling means.

disposed in advance of the body, front and
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rear steering means spaced from.the said
body planes and connected to each other and’
operable for simultaneously adjusting the

same at reverse angleg. above and :below ‘a

55

horizontal plane, the propelling means being

interposed between the body planes and the
front steering .means, the front and rear
planes when adjusted either above or below
a horizontal plane always standi'ng-'at out-
ivergert

ward angles of inclination or if

I
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directions relatively to each other, the front

steering means being capable only of adjust-
ment at reverse.angles above. and below a
horizontal plane, and means for adjusting’
the rear steering plane laterally.in opposite
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directions independently of the adjustment

of said redr steering means at reverse angles

-above and below a horizontal plane. - * -
- 5 An air ship having suitable body planes, -
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front and rear controlling planes spaced - -

~from the said body planes-and simu tane-

ously -operable for movement .vertically at
an angle above and below a horizontal plane
at reverse angles to each other, edich con--
trolling plane having members . intersect-:
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ing each other in planes at right angles -

and the front controlling plane having a
vertical blade tapering. %rom a_point ad-
jacent its front end rearwardly to its
rear end, and oOperating means connected
adjusting both of said planes in divergent
directions relatively to each other either
above or below a horizontal plane. .
6. An air ship havingsuitable body planes,
a front controlling plane independent of the

body planes and comprising blades inter-

secting each-other in planes at right angles,
the vertical blade being tapered from a point
adjacent to the front end thereof rearwardly
to the rear end of the same, a fulerum sup-
porting means e.nga%ing the intermediate
portion of the said g)
transverse center of the latter, and means
for adjusting the said controlling plane:

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. e

HUG'H_L;WILLOUGHBY. =
~ Witnesses : )

Cuais. S, Hyer,
Roserr EvererT.
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ane in advance of the -
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