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To all whom L may concern:

Be it known that I, Dorus W. Mooxe, a

‘citizen of the United States, residing at

Fultonville, in the county of Montgomery
and State of New York, have invented new
and useful Improvements in  Flying-Ma-
chines, of which the following is a specifi-
cation. ‘

This invention relutes to flying machines
of the seroplane type, and particularly to
wono-plane machines; the objects of the in-
vention being to provide simple, reliable and
efficient means for steering the machine both
vertically and horizontally through the me-
diwn of a single steering device, and to
provide a reliable tail balance for automati-

_cally maintaining the poise or balance of

the machine. :

The invention consists of the features of
construction, combination and arrangement
of parts, hercinafter fully described and
claimed, veference being had to.the ‘accom-
panying driwings, in which:—

Figure 1 is a top plan view of a flying
machine embodying my invention, showing
in dotted lines one position of adjustment
of the steering rudder. Fig. 2 is a central,
vertical longitudinal section through the ma-
chine. IFig. 8 is'a central vertical section
through the steering wheel. Tig. 4 is a
vertical transverse section' thereof. Tig. 5
is o front view of the steering wheel, illus-
trating in full and dotted lines the positions
of the associated joint of the rudder in ad-
justing the latter for the different steering
operations. Figs. 6 and 7 are vertical trans-
verse sections through the tail balance on the
lines 6—6 and 7—7 of Fig. 1. Fig. 8is a
detail plan view, showing' the flexible con-
nection between the frame and tail balance.

Fig. 9is a similar view, showing a modified

form of tail balance connection. ,
Referring to the drawings, 1 designates
the main frame of the machine on which is
suitably mounted the main flotation or™sup-
porting i

whereby the machine is adapted to run along
the surface of the ground in launching and
landing and to be steered laterally on the

el

" ments of the wheel 4. The plane 2 is shown

as carried by standards or uprights5 which

may be suitably connected and braced, the

plane 2. The frame is provided with |
one or more front wheels 8 turning on fixed’
axes and a rear laterally swinging wheel 4,

ovound surface through the pivotal mave-

front standards being shown in the presetit
instance stayed from the forward portion
of the frame by a curved brace 6.
frame- is mounted a motor 7 which com-
municates motion through =» drive belt or
chain 8 to a shaft 9 carrying a rotary pro-

peller 10, which elements may be of any de-

sired construction and arrangement.

At the front of the machine is arranged

a normally substantially horizontal steering

-rudder 10, comprising connected horizontal

and vertical planes 11 and 12; operaling biv
their right angular arrangement to oppose
resistance to either literal or verfical deflec-
tion of the machine from a straight course
of travel. These planes ave preferably kite-
shaped, but may be of any suitable form.
They are connected to a central rod or stem
13 pivoted at its forward end to swing ver-
tically upon-a bracket or coupling member

14 which in turn.is hinged or pivoted for a

horizontal swinging movement to a bracket
or coupling member 15 secured to the brace
or stay 6, thus forming a universal joint to
permit the rudder to swing freely both ver-
tically and horizontally.

On the
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The rear end of ‘the stem 13 is slidably:

and pivotally mounted in the yoke portion.

of a coupling member 16, being provided
for such purpose with a longitudinal stot 17

“through which passes a pin or bolt carried

by said member 16, said conncetion perimit-
ting the rear end of the rudder to move in
arcs of .different radii in its various adjust-
ments. The coupling 16 is formed with a

_partially spherical head 19 mounted to turn

freely in a socket 20 carried by a rack bar
91 supported upon a steering wheel 22, thus
forming a universal joint connection be-

.tween the rear end of the rudder and said

steering wheel. o : ;

The wheel 22 is vertically disposed and
turns upon a pivot bolt 23 carried by a suit-
able supporting standard 24. -The front

_portion of this wheel is coneaved to receive
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the bar 21 which extends ~diametrically

acrosy the same and has. its ends fitted to

slide in guideways 25 formed in the rim of’

the wheel. Meshing with the tecth of the
rack bar is a worm gear.26 carried by a
shaft 27 journaled on the wheel and having
a crank ‘handle 28 by which it may. be
turned: to slide the bar longitudinally in
either direction across the face of the wheel.
When the rudder is in normal position for
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straight Lorizontal flight the bar 21 is ver- j
tical and the universal joint connection 19 °
and 20 disposed above the center of the -
wheel. By turning the wheel the pesition -

of said universal joint relative to the center
of the wheel may be vavied in a civenlar path
concentrie with the axis of rotation to ad-

just the radder te ditferent positions for .

steering the machine vertically and hori-
zontally,

The different positions of the universul
joint 19—20 ave illustrated in dotted lines
m Fig. 5, from whicl it will be understood

that upon turning the wheel a quarter revo--

lution to the aviator’s left the joint will be
shifted to the position 204, thus swinging
the rudder to cause the left side of its hori
zontal plane to present the greater angle of
incidence for steering the machine to the
vight. - When the wheel is turned a corre-
sponding degree from its normal position to
the position designated 20v, the vudder will
be shifted so that the right side of its hori-
zontal plane will present the greater angle
of incidence to steer the machine to the left,
By turning the wheel from -its normal posi-
tion 2 half revoliition to shitt the joint to the
lowest position designated 20¢, the rear end
of the rudder will be lowered, so that the
horizontal plane thereof will be disposed o
that ifs lower surface will present the
greater angle of incidence to steer the ma-
chine:in an upward direction. By adjusi-
ing the rack bar to elevate the joint from
its normal position to the position desig-
nated 204, the vear end of the rudder will
be elevated, so that the upper surface of the
horizontal plane of the rudder will pre-
sent the greater angle of incidence for sfeer-
ing the machine in a downward direction.
It will thus be seen that the machine may
be-steered in all diveetions by means of a
single rudder, which, it will be understood,
may also be adjusted to any of the interme-
diate positions named  to simualtaneously
steer the machine in either dirvection Iai-
erally and in either divection vertically and
to vary the angle of incidence presented by
the rudder in any of its positions of adjusf-
ment, as desived. The pivotal slip-ioint con-
nection between the stem 13 and coupling
member 16, 'which may be termed a length-
ening and shortening  joint, allows and
compensates for variations in the distance
between the front and rear universal joints
of the rudder m the movement of the rear
end of the rudder in different ares as a ve-
sult of the arrangement of the rear joint ec-
centric to the axis of the steering wheel as
will be-readily understood. L
The machine is provided with an auto-
matic rear rudder or tail balance for pre-

‘serving its stability and maintaining its

fore and aft and, to a large extent, its lat-
eral ‘equilibrium. This device comprises a
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main radder member 29 formed of vertical
and horizontal planes 30 and 31 and a rela-
tively smaller rear or trail rudder member
32 similarly formed of vertical and horizon-
tal planes 33 and 34" The planes of both-
rudder members ave preferably kite-shaped,
the vertical planes serving to prevent lat-
eral deflection of the rear end of the ma-
chine from a straight course, while the hori-
zontal planes adapt the rudder to resist tilt-
ing wotion of the machine in a fore and aft
direction. g
The front end of the rudder member 29
carries a toothed segmient 35 pivotally mount-
ed at 36 upon the rear end of the frame 1,
the teeth of said segment meshing with the -
toothed rear end of a’rack bar 87 slidably

‘mounted in guides and adjustable to swing '

the rudder member vertically to vary its
angle” of inclination to the machine. ~The
forward end of the sliding rack bar is con-

{ nected with a lever 38 under the control of

the aviator and which may be locked in-ad-
justed position in any suitable manner. _

The vear end of the rudder member 29 is
notched to receive the forward end of the
rudder 32, the projecting front and rear ends
of the stems 39 and 40 of the respective rud-
ders being connected by a universal joint 41
to permit the rudder 32 to swing both ver-
tically and laterally and thus act as an auto-
matic stabilizer to limit to a certain extent
deflection of the machine from its line of
travel either vertically or laterally. A
cuiled spring 42 surrounds the stems 39 and
40 and operates to yieldingly support the
rudder member 82 when not supported by
the pressure of the air, as when the machine
is not in flight. It. will thus be under-
stood that the rudder member 29 is relatively
fixed from movement and operates by the re-
sistance of its planes to maintain the equilib-
rium of the machine, while the rudder mem-
ber 82 has freedom of universal movement
under the pressure of the air currents to in-
crease the efficiency of the balancing action.

In the modification shown in Fig. 9 the
frames of the respective rudders 29 and 32
ave provided with cross piec-s 43 and 44
which are connected by a series of coiled
springs 45 which yieldingly support said
rudder member 32, This conneetion may be
sufficiently flexible to permit the rudder mem-
ber 32 to sag when the machine is at rest, the
rudder member being forced up to normal
horizontal position and supported by the
pressure.of the air -when the machine is in
flight. .

Iaving thus described the invention, I
claim :— s
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1.' A flying machine embodying a frame, a .

main supporting plane carried thereby, pro-
pelling mechanism, a front horizontal rud-
der composed of vertical and horizontal
planes universally jointed at its forward end

130



10

25

1,000,283

/
to the frame, and a steering wheel to which
the rear end of said rudder is universally
jointed eccentric to the axis of said wheel.

2. A flying machine embodying a frame, a

ain supporting plane carried thereby, pro-
pdlmw mechanism, a front hovizontal rud-
der composed of vertical and horizontal
planes universally jointed at its forward end
to the frame, a vertically arranged steering
wheel, and an adjustably mounted member
on the wheel to which the rear ‘end of said
rudder is universally jointed eccentric to the
axis of said wheel.

3. A flying machine embodying a frame, a
main supporting plane carried thereby, pro-
pelling mechanism, a front horizontal rud-
der composed of vertical and horizontal
planes universally jointed at its forward end
te the frame;avertically arranged steering
wheel, a support extending diametrically
across the wheel and to which the rear end
of the rudder is universally jointed eccentric
to the axis of said wheel, and means for ad-
iu]u,stfmo said support.

" 414 flying machine embodying a frame, a
nmu supparting plane carried thereby, pro-
pelling mechamsnl, a front horizontal rud-
der composed of vertical and horizontal
planes and universally jointed at its forward
end to the frame, a vertically dlsposed steer-

8

‘ing wheél, a coupling universally jointed to

said wheel eccentric to its axis, and a sliding

pivotal connection between said couphnfr'

and the rear end of said rudder.
5. Ina flying machine, the combination of
a frame, a main supporting plane mounted

thereon, propelling mechanism, and a sta--

bilizer supported by and projecting from the
rear end of the frame and comp1isino front
and rear members each embodying vertical
and horizontal planes, the rear member be-
ing yieldingly supported for universal mo-
tion upon the front member.

6. In a flying machine, the combination of

~a frame, a main supporting plane mounted

thereon, propelling mechanism, a stabilize:
supported by and projecting from the rear
end of the frame and comprising front and
rear members each embedying vertical and

horizontal planes, the rear member being 5

yieldingly supported for universal ‘motion
upon the front member, and means for ver-
tically adjusting said stabilizer to vavy its
angle to the line of flight.

In testimony whereof I affix my signature

in presence of two witnesses. -
DORUS WATT MOORE.
VVltnesseS'
0. F. ConaBrg, .
WiLtiam B. Issopy.
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