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UNITED STATES PATENT OFFICE.

JAMES MEANS, OF BOSTON, MASSACHUSETTS.

AERIAL NAVIGATION.

Specification of Letters Patent.

Patented Dec. 14, 1909.

Apphcatmn filed March 10, 1909. - Serial No. 482,484,

. To all whom it may concern.:

'Be it known that I, Jases Means, a citi-

zen of the United States and a resident of

Boston, in the county of Suffolk and State

- § of Ma.ssachucsetts hzwe invented a new and

useful Improvement i Aerial Navigation,

of which the following is a specification.
My invention relates to aerial navigation,
‘and more especially to apparatus for con-

~ 10 trolling ahd maintaining the longitudinal

36

‘and lateral stability of flving machines and
for steering the same to port and starboard.

The object of my invention 1s to provide
certain 1mprovements in apparatus for op-

15 erating a flying machine as heremafter more

fully set forth.

My invention, whichis-an improvement

on the controlhng apparatus- described 1n

‘my application - Serial No. 418,679, filed |-

- 20 March 2, 1908, will be descrlbed in cenne_c-

tion with the accompa,nymo' drawings, i

~which—

25

Figure 1 is a side elevation  of one em-
 bodiment of my invention; Fig. 2 is a
tion taken on the line 2—2 of Fig. 1; and
Fig. 3 1s a plan view on an enlarged scale of
a portion of the controlling apparatus.
~ In that particular embodiment of my in-

vention selected for illustration for the pur-

30 pose of more fully disclosing the principle

thereof, A is a rod or tube secured in any
suitable manner to the frame of a flying ma-

' chine.and placed parallel to the direction of

- flight indicated bv the arrow.

C is a fork integral with the tube B which .
- surrounds the rod A and H is a lever termi-

natm

-in the fork H’ which is pivoted to
“ the

. ngdly connected. The lever H may be
- 40 weighted in any suitable manner such for ex-

ample as by the vertically adjustable bob D,

‘1 which case the lever operates as a pendu- |
“lum." As hereinafter more fully explamed -

my invention contemplates the use of said

45 lever as a lever operated manually or as a

o0

99

- pendulum operated partly autematlcallv and
partly manually.

‘The rod E which is carrled bv the sup-
port E’ is connected with the pendulum H

and the longitudinal rudder K threugh the |

- géar and rack G and F in the ‘one case and
the gear and rack J and I in the other. The
rod
connected by the loose coupling L. The

lateral rudders Q, only one of which 1s

ork C and to which the gear G 15

preferably is divided into two parts.

!

a. sec- |

|

T

~a horizontal position.

shown in Fig. 1, are actuated by the rotary

‘movement of the tube B throu h the beveled

gears M and N, the gear M bemcr secured

to the tube and each rudder Q bemcr CON-
nected with a gear N.

U is a vertical rudder for steering the
machine to port and starboard, and is con-

60

nected through the gears T T’ and the rod

S, a portion of which as shown at S is
ﬂex1ble with the handle or handles 4, 5.
The lower portion of the rod S is secured to
the lever H by the arms 1, 1, and the fork
2, 2 is connected with said rod S through the
head 9 by which the flexible portion S” of
sald rod is connected to the lower portion

thereof. The fork terminates in a handle =
. which -may be similar in construction to the =

usual form of bicycle steering- handles at a
point above the pivot or point of suspension
of the lever H. A plurality of such handles
may be employed if desired and in the pres-
ent instance I have shown two such handles
connected in tandem by the rods 6 6. The

‘auxiliary handle 5 may be pivoted as shown
at 7 to the fork C’ which is integral with.

the tube B. In this case the ferk 3 which

| terminates in the boss 3’ extends upwardly

and terminates in a cross-piece 10, and the
handle 5 is pivoted as shown at 8 to said
Cross-piece.
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The operation is as follows: Assummg the

wholly automatic operation of the control-

ling means by the weighted lever or pendu-
lum, the relative movement between the ma-
chme and the pendulum caused by the pitch-
ing or rolling of the machine will effect such
movement of the longitudinal and lateral
rudders as to steer the machine back into
If the front part of
the machine pitches downward, a clockwise
rotation of the rudder K will be produced
through the intermediary of the gear and

rack J and I and the rudder will receive the

greatest air pressure on its upper side there-
by steering the machine into a longitudinal
course. In like manner, 1f the front part
of the m
clockwise rotation of the rudder K will be
produced and the rudder will receive the
oreatest air pressure on its under side there-
by steering the machine into a horizontal
course. If the lateral stability of the ma-
chine is disturbed, the weighted lever or

pendulum will swing transversely to the di-

1achine pitches upward a counter-
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rection of flight of the machine and the tube 110 -
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B will make a partial revolution around the

- rod A thereby turning the lateral rudders

Q in opposite directions and correcting the

~disturbance 1n lateral. stability.
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The operator or operators will be seated

in such manner that the handle"4 or the
handles 4 and 5 can be conveniently grasped

and will learn the art of maintaining the

stability of the flying machine througli the

movements imparted to said handles by the

pendulum. For this purpose the pendulum
bob may be constructed to have just sufii-

cient ‘weight to make the necessary motion,

and the operator profiting by the indication

made by the pendulum will check any tend-

ency to erratic movement by means of the
manually-operated device. DBy experience,
the movements of the handle necessary to
maintain the stability of the machine will
become 1nstinctive in much the same manner
that the experienced bicyclist maintains the
upright stability of his machine instinctively
and without thought. Therefore when the

operator has learned to balance a flying ma-

chine, the weight may be removed from the
lever H, so that the same will no longer op-
erate as a2 pendulum. It i1s advantageous to
use the device H as a lever and not as a

weighted pendulum because the weight of

the pendulum, although necessary for au-
tomatically effecting the relative movement

necessary to actuate the lateral and longitu-

dinal rudders may tend to accentuate the
pitching or the rolling of the machine. |
The salient feature of my invention re-
sides In the position of the operating handle
or handles 4, 5, at a point above the pivot
of the lever H, because when so located the
movement thereof is opposite to that of said

lever and 1s in the direction toward which |

the operator instinctively moves when the
balance of the machine is aftected. For in-
stance, when the machine pitches forward,
the operator instinctively leans backward,
and 1f the manually operated device 1s so
located that its backward movement will
produce a clockwise rotation of the rudder
K, the machine may be more readily righted
than if the operator, whose tendency is to
lean backward when the machine pitches
forward, were obliged to grasp the lower
part of the lever H and push the same for-
ward. In like manner when the machine

rolls toward the operator’s right his tend-
ency is to lean toward the left, and 1t will
- be seen that if he moves the handle 4 to the

left, thereby creating a counter-clockwise ro-

 tation of the tube B, the lateral rudders Q

60
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will assume positions tending to restore the
machine to horizontality. =~
One of the objects in employing two or

more tandem - connected manually - operated

devices 1s to enable an experienced operator
to teach an inexperienced one:the art of

balancing a flying machine, and another ob-

943,120

ject of this construction is that more even
and graceful flight will be effected 1f all the
persons carried by the machine simultane-
ously assume the same positions and make
the same motions and by thelr combined
welghts assist in preserving the equilibrium
of the machine. | |

In order to steer the machine to port and
starboard, the vertical portion of the rod S
is arranged to turn in supports 1, 1 and the
rotation of said rod which is effected by the
handle 4 is communicated to the rudder U
through the gears T T’. Through the rods
6, the handle 5 is turned about its vertical
pivot 8 in correspondence with the move-
ment of the handle 4 about the centers of the

‘bearmngs 1, 1.

It will be understood that the particular
apparatus hereinbefore described may be
subjected to a wide range of variation by
those skilled in the art without departing
from the spirit of my invention. ”

I claim: _

1. In a flying machine, the combination
with independently operable lateral -and lon-
gitudinal rudders of a pivoted lever having
universal movement, operating-connections

from said rudders to said lever, and a manu-

ally-operated device for actuating said lever,

said device being secured to said lever at a

point below the pivot thereof and terminat-

ing in a handle at a point above said pivot.

9. In a flying machine, the combination

“with independently-operable lateral and lon-
“gitudinal rudders of a pivoted lever having

universal movement, operating-connections
from said rudders to said lever and a plu-
rality of tandem-connected manually-oper-
ated devices for actuating said lever, one of
said devices being secured to said lever at a
point below the pivot thereof and each ter-
minating in a handle at a point above said
pivot. |

8. In a flying machine, the combination

with independently-operable lateral and lon-

gitudinal rudders of a pivoted weighted-le-

ver having universal movement, operating-
connections from said rudders to said lever,

and a manually-operated device for actuat-
ing said lever, said device being secured to

“said lever at a point below the pivot thereof

and terminating in a handle at a point above
sald pivot. | ~

4, In a flying machine, the combinatio
with independently-operable lateral and lon-
oitudinal rudders of a pivoted weighted-le-
ver having universal movement, operating-
connections from sald rudders to said lever

and a plurality of tandem-connected manu- -
ally-operated devices for actuating said le-
ver, one of sald devices being secured to said

lever at a point below the pivot thereof and

each terminating in a handle at a point

above said pivot. =
5. In a flying machine, the combination
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with independently-operable lateral and lon-
gitudinal rudders of a vertical rudder, a piv-
oted lever.having universal movement, op-
erating-connections from said lateral and
longitudinal rudders to said lever, a manu-
ally-operated device for actuating said lever,
sald device being secured to-said lever at a
point below the pivot thereof and terminat-

- ing 1n a handle at a point above said pivot,

10

15

20

25

and operating-connections from said vertical

rudder to sald device. o _ .

6. In a flying machine, the combination
with independéntly-operable lateral and lon-
gitudinal rudders of a vertical rudder, a
pivoted lever having universal movement,

operating-connections from said lateral and

longitudinal rudders to said lever, a plural-
1ty of tandem-connected manually-operated
devices for actuating said lever, one of said
devices being secured to said lever at a point
below the pivot thereof and each terminat-

Ing in a handle at a point above said pivot, -

and operating-connections from said vertical

. rudder to sdid device.

7. In a flying machine, the combination
with independently-operable lateral and lon-
gitudinal rudders of a vertical rudder, a piv-

- oted weighted-lever acting as a pendulum

30

and arranged to swing in a plurality of
planes, operating-connections from said lat-

eral and longitudinal rudders to said lever,

a manually-operated device for actuating

- sa1d lever, said device being secured to said

39

lever at a point below the pivot thereof and

terminating in a handle at a point above said

1vot, and operating-connections from said
| ) |

vertical rudder to said device. .
8. In a flying machine, the combination

- with independently-operable lateral and lon-

40

45

~af)

~ with independently-operable lateral and

bo

~ operated device mounted on said pendulum

gitudinal rudders of a vertical rudder, a
~pivoted weighted-lever acting as a pendu-

lum and arranged to swing in a plurality of
planes, operating-connections from said lat-

~eral and longitudinal rudders to said lever,
a plurality of tandem-connected manually-

operated devices for actuating said lever,
one of sald devices being secured to said le-
ver at a point below the pivot theieof and

each terminating in a handle at a point-

above said pivot, and operating-connections
from said vertical rudder to said device.
9. In a flying machine, the combination

longitudinal rudders of a pendulum so con-

structed and arranged as to simultaneously:
actunate said ruddeérs for correcting disturb-

ances of the lateral and of the longitudinal
stability of the machine, and a manually-

- Witnesses:

below the point of suspension thereof and
terminating in a handle above said point.
10. In a flying machine, the combination
with 1ndependently-operable lateral and
longitudinal rudders of a pendulum arranged
to swing in a plurality of planes for simul-
taneously actuating said rudders to correct

disturbances of the lateral and of the longi-

tudinal stability of the machine, and a man-

~ually-operated device mounted on said pen-

dulum below the point of suspension thereof
and terminating 1In a handle above said
point. o i '

11. In a flying machine, the combination
with independently-operablé lateral and
longitudinal rudders of a pendulum for
simultaneously aciuating said rudders to
correct disturbances of the lateral and of the
longitudinal stability . of said machine, a
manually-operated device mounted on said

pendulum and terminating in a handle above

the point of suspension thereof, a vertical
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rudder and operating-connections from said

vertical rudder to said device. |

12. In a flying machine, the combination

with independently-operable lateral and

longitudinal rudders of a pivoted lever con-

structed and arranged to operate the same,

and a plurality of tandem-connected manii-
ally-operated devices, one of said devices

being secured to said lever and each termi-

nating in a handle at a point above the pivot
of said lever. . |
- 13. In a flying machine, the combination

with 1ndependently-operable " lateral ' and

longitudinal rudders of a pivoted weighted-

lever acting as a pendulum and arranged to

swing in a plurality of planes for actuating
sald rudders, and a manually-operated de-
vice mounted on said pendulum and termi-
nating in a handle above the point of sus-
pension thereof. ' '

14. In a flying machine, the combination

with independently-operable lateral and

longitudinal rudders of a pivoted weighted-
lever acting as a pendulum and arranged to
swing 1n a plurality of planes for actuating
sald rudders, and a plurality of tandem-
connected manually-operated ‘devices, one of

sald devices being secured to said lever and

each terminating in a handle at a point
above the pivot of said lever. _
In testimony whereof, I have hereunto

subscribed my name this 9th day of March,

1909. R
JAMES MEANS.

Parrick J. Conroy, |
Gro. K. WoopworTH,
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