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To all whom i¢ may concerns

Be it known. that
of Washington, District of Columbia,
ment ir Flying-Machines, which invention is

fully set forth in the following specification.
This énvention relates to flying machines,

and more particularly to the means em-
ployed for maintaining or restoring -the lat-
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eral equilibrium of such machines.

It has heretofore been proposed
the lateral balance of flying machines by
forming the supporting surfaces flexible at
their lateral marginal portions, and by prop-
erly flexing or warping these -surfaces to
preserve the balance of the machine or re-
store such balance when it has become dis-
turb‘Ed-s ‘ L ) o

By the present invention, the supporting
surfaces are preferably made rigid and non-
flexible, so that they
rudder is employed consisting of & vertical
rudder lying approximately in the medial
vertica} fore and aft plane of the machine
when such machine is In a normel horizontal
position. ~ Such balancing rudder may be

. placed either above or below the supporting

_of the machine, which axis
cated approximately at the center of pres-.

surface of the miachine, though preferably
as » maiter of convenience in manipulating
the machine, it is placed above the same.
The balancing rudder is mounted on an up-

right axis within the medial vertical plane
is preferably lo-

. sure of the air acting to support the ma-
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chine. When the machine is on #n even
keel, that is, when the
undisturbed, the balancing rudder or device
lies within the fore and aft medial plane,
but when the balance of the machine 1
turbed, the balancing rudder is turned about
its axis by suitable means provided for this

urpose, so, as to incline the rudder to that
cide of the axis toward the lower ‘side of
the machine. The effect of the resistance
offered by the air as the machine is moving
rapidly forward is to again restore the lat-
oral balance of the machine, whereupofi the
balancing rudder is returned to its normal
position. If a ;rlfld,der of this kind were
placed to the rear of the center of pres-
sure of the machine, the effect ¢f employing
the s4me would be to alter the direction of
movement of the machine; turning the same
toward the same side of the machine as that

4

¥, Axrmxanper GRABAM .

to effect .

could not be readily
" warped, and a balancing device or balaneing |

latersl equilibrium is.

dis-.

|

‘or other similar structires.

_the balancing rudder, and the surfaces

ordinary steering rudder. - Likewise, if the
rudder were placed in advance of the center
of pressure of the muchine, the effect would
be to alter the line of movement of the sab-
¢hine, turning the same to the opposite side

-from which &hie rudder is inclined, When,

however, my balancing rudder is employed,
and the axis of the same is fixed at or ap-
proximately zt the center of pressure of the
maclfine, there is ne tendency to slter the
direction of movement of the machine, the
effect. being to effect and maintain the bal-
ance of the machine. h .

My balancing device is not limited in its
application to any particular form of sup-
porting surface or so-called seroplane.
may be employed with monopianes, biplanes,
Tt is likewise
applicable to power-driven machines or to
soaring machines. Neither is the invention
limited to any particular form or ouiline of-
» of the
rudder may be either flat plane surfaces, or
if desired may be slightly convex or concave.

The invéntive idea is capable of receiving
a variety of mechanical expressions, one ol
which, for the purpose of illustrating the
invention, is shown in the accompanying
drawings, in which— - S o

Figure 1 is a top plan view of o flying
machine with my balancing rudder in its
normal positien, that is,.the position which
it occupies when the machine is evenly
balanced ; Fig. 2 is a front elevation of Fig.
1, with the elevating and depressing rudder

-omitted; Fig. 8 is a side elevation of Fig. 1;

Figs. 4, 5 and 6 are details showing different
forms of the balancing rudder; Fig. 71is a
perspective view showing one form of means
for controlling the inclination of the rudder;
and Figs. 8 and 9 are diagrammatic ontlines
showing the manner in which the balancing
rudder 1s inclined to restore the lateral equi-
Jibrium of the machine when it has become
disturbed.

Referring to the drawings, in which like

- reference numerals indicate like perts; 1 is

a flying machine of any suitable construc-
tion, here shown as & machine having two
rigid supporting surfeces % and 8, and
propelled: by any suitable motor 4 driving:
the propeller.5. s The rear steering rudder is
indicated 'at 6; and the forward elevating
and depressing rudder at 7, these devices be-
ing manipulated by suitable connschions

to which the rwdder is inclined as in the .
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from a steering wheel 8, controlled by the
aviator sitting on a seat 9, the whole ma-

*chine being preferably mounted on a suitable.
chassis or framework 10 carried by wheels

§ 11, 11, .
The particular machine here descgibed
“does not form any part of the present in-
vention; and is mevely shown and described
for the purpose of facilitating the descrip-
tion of my balancing apparatis, it being
distinetly understood that said balancing
rudder or device is in no way dependent on
the particular or specific form of flying ma-
chine to which it is applied. o
Referring to Figs. 1, 2, and 8, 12 is an
upwardly projecting shaft turning in suit-
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able bearings on.the machine, and as here"
shown, extending above the upper support-.

ing surface of the maohine, and having rig-
idly attached thereto a framework 1
ered with any light, tightly drawn material,
as oil silk 14. As shown'in Fig. 8, this bal-
ancing rudder or device is approximately
rectangular; but it will be understood that
it mag-assume other forms, such for exam-
ple, as those shown in Figs. 4,5 and 6.
The verticai shaft 12, constituting the axis
for the steering rudder or device, is prefer-
ably placed in or approximately in the cen-
ter of pressure of tHe'air acting to support
the machine when the same is in flight, this

being for the purpose of avoiding any tend- |

ency to change the direction of forward
movement of the machine, which would
result if the axis of the balancing rudder or
device was either in front of or behind the
center of pressure. In the machine chosen
for illustration, the center of pressure is
approximately near the forward edge of the
machine as shown. -
Any suitable means may be employed for
turning the balancing rudder or device on
its axis when it is desired to manipulate the
same for restoring the lateral balance of the
machine. As shown in Figs. 1 to 6, such
"means consist of a fork 15 carried on an arm
16, rigidly seéured to the shaft 12 and pro-
jecting forward in such shape that the fork
15 embraces the body of the aviator.. When
the lateral balance of the machine is dis-
turbed, the aviator naturally inclines his
" body toward the upper or higher side of the
machine, thus acting to throw the fork, and
with it the lever arm 16, toward such upper
side, thereby turning the balancing rudder
or device to.the opposite side, as clearly
illustrated in Figs. 8 and 9, and as the ma-
chine is restéred to-its normal balance, the
aviator’s body returns to normal central
position, thus swinging the fork: 15 to the
. center, and with it the balancing rudder or
device 13, as clearly shown in Figs. 1 and 2.
If desired, any other means for turning the
balancing' rudder or device upon its axis
65 may be employed. For example, the fork

cov- |

1,050,601

15 may be mounted on a lever 17 (Fig. 7),
pivoted at 18, and having a rearwardly pro:
Jecting arm 19, with controlling wires or
cables 20 and 21 extending from opposite
sides thereof, and through suitable pulleys
22, 23, 24 and 25, to the framework of the
balancing rudder, the wires or cables 20, 21,
beis¥g crossed, as clearly shown in TFig. 7.
The result of this construction is the same
as that shown in other figures of the draw-.
ings, viz., when the aviator shifts his body
to the upper side of the machine, the balanc-
ing rudder or device is shifted toward the
lower side thereof, and acts to restore the
lateral balance of the machine. Other de-
vices may be employed for controlling the
balancing rudder or device, but those shown
are sufficient to illustrate the inventive idea
involved. '

It will be apparent to those skilled in the
art that various modifications and changes
in form and preportion of parts may be em-
ployed without departing from the inven-
tive idea involved. Thus, for example, the
balancing rudder or device might be placed
below the supporting surface or surfaces,
rather than above thé same, though mani-
festly, while the balaneing rudder or device
in-this position would be efficient for effegt-
ing the desired purposg, it would be an in-
convenient nosition, and preferably is placed
above the mychine, as shown.

What I clgim is+—

1. In a flying machine, the combination of
a supporting surface, and unitary means for
balancing said machine pivoted above said

 supporting surface in a plane normal thereto

along the medial fore and aft line of said
surface and at approximately the center .of
pressure of the machine.

9. In a flying machine, the combination of
a supporting suiface, and a unitary device
for balancing said machine turning on an
axis nermal to said Supporting surface at
approximately the center of pressure of the
machine. i ;

3. In a flying machine, the combination of
a supporting surface, and a .unitary bal-
ancing ‘device turning on an axis normal to
the medial fore and aft line of said sup-
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porting surface at approximately the center

of pressure of the machine, and means for
turning said device about said axis.

4. In a flying machine, the combination of .

a supporting surface, and unitary means for
balancing said machine turning on an axis
normal to said supporting surface at ap-
proximately the center of pressure of the
machine, and means for turning said bal-
ancing means about said axis. - -

5. In a flyitig machine, the combination of
propelling means, a supporting surface, a
steering rudder, an elevating and depressing
rudder, and a unitary balancing device
turning on an axis normal to said support-
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ing surface at approximately the center of

pressure of the machine.

6. In a flying machine, the combination of
o supporting surface, witll a uniéary bal-
ancing rudder or device lying in & plade
passing through the medial fore and aft line
of said surface at approximately the center
of pressure of the machine, which plane is
vertical when the machine is balanced later-
ally, and means opezative by the aviator for

turning said rudder or device on an axis
= - .

within said ?'lane'.

7. In a fiying machine, the combination of -

2 propelling means, a supporting surface, a
steering rudder and an elevating and de-
pressing rudder, one of said rudders being
at the front and the other at the rear, with
5 unitary balancing vudder or device -lo-
cated between said first-named rudders, in 2
plane normal to the medial fore and aft line

27

of said suppo__rﬁingsurface f},nd at approy:
mately the center of pressure of the mathiiie,
8. In g flying machine, the tombinatiot of

_a propelling means, a supporting surface, &
_unftary balancing rudder or device above

spid surface in a plane that is vertical when
said surface is in'a state of lateral balance

of the machine, and means under control of

' the aviator for turning said rudder or de-.
vige about its axis to restore or maintain the

lateral balance of the machine.

In testimeny whéreof I have signed this
specification in the présence of two subserib-
ing witnesses, R o

ALEXANDER GRAHAM BELL.
. Witnesses: a -
o W.B. Eprmau,
8, T. CanERoN.
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