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general character. ..o -~
- The principal objects of the invention are
to provide a -sumple and practical means for

UNITED STATES PATENT OFFICE.

FREDERICK FARMER, OF WORCESTER, MASSACHUSETTS, ASSIGNOR OF ONE-HALF TO

'MATTHEW PERCIVAL WHITTALL, OF WORCESTER, MASSACHUSETTS.

' AEROPLANE. "

Specification of Letters Patent. ~ Patented July 18, 1911.
- Application filed July 12, 1910. Serial No. 571,566." | '

1o all whom 1t may concern: - | o
Be 1t known that I, FrepErick JFARMER,
a citizen of the United States, residing at
Worcester, in the county of Worcester and
State of Massachusetts, have invented a new
and useful Aeroplane, of which the following
T'his invention relates to an aeroplane and
1s capable of application to monoplanes, bi-
planes, gliders and other

balancing the machine and keeping it on an

- character which will be operated automati-

“cally by the tilting. or tipping of the ma-
chine and which can be cperated by hand if |

“desired. Lo
Iurther objects and advantages of the in-,

~ vention will appear hereinafter. .

- 1ng drawings in which— .

25

- type of machine having a top plane 10, bot-

tom plane 11, front control 12, rear rudder |
13, tail 14, propeller 15, and other features'
which are known in this art. The form and
construction of the frame-work, propellers,

35
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. Figure 1 is a plan of a biplane constructed

in accordance with this invention. Fig. 2
15 a side view of the same. Fig. 3 is a-plan
ot the balancing or stabilizing planes. - Fig.
4 1s a front elevation thereof, and Fig. 5 1s

an end view of the same.

The Invention i1s shown as applied to. a

rudders, etc. may be of any desired style

and character and one type only is Fsel_ectﬁd"

for illustration herein.

_The frame work is provided at the oppo-
site front end corners with top-and bottom.
- forgings or castings 20 on "its end ‘struts.
These forgings or castings fit the strut sock-
ets and are provided with bearings on the IV . e th
top and bottom; respectively, for a vertical arranged, the pendulum, radiator, or seat

- - ‘will hang vertically downward and when

t5 tubular shaft 21. On each of these shafts'| w lang vertically downw:
3 ‘the machine is operating on an even keel,

1s fixed a warped’ balancing or stabilizing’
planée 22 preferably supported by a pair of |
radial arms 23. Each of these arms_is fixed
to the shaft and extends therefrom substan-

tially in a horizontal line, but they are spaced

from each other on the shaft, the upper arm |
. being at a material distarice above the lower .

arm. At the ends these arms are connected
by a b 24 which extends from the end of
one to the end of the other i an inclined

machines of this |

| direcfion. This rib may-be'df'any desired

shape but it i1s shown herein as curved.

These arms and -the rib form a frame or

skeleton to determine the shape of the

warped -plane 22. At its upper end the rib

24 turns upwardly and at the lower end

downwardly, so as to produce corresponding

‘curves 25 in the plane. From the construc-

tion that has been described, it will be seen

that this warped plane is higher on one side
‘than on the other, and that it gradually rises
from the low side to the high side through

60

65

an angle of about ninety degrees, the arms

other. The curves 25 accentuate this feature.

| being placed at about right-angles to each
even keel, and to provide means of,this

70

. The two balancing planes are located so -

that both upper arms are on the outer side.
The two shafts 21 -are provided with

‘pulleys 30 in the same plane. A belt, chain

or cable 81 is fixed to these pulleys as by

| . ... |screws 32 so that the two shafts must turn-
Reference- | 18, to ‘be had t()‘_'.the,. a_ccqlll.palj}yh: |

together simultaneously and through the

operator. However, it is desired to have

‘them .operate automatically and for this
purpose a pendulum 35 is shown at the cen-
‘ter of the machine hung from a pivot 36
‘above so.as to swing freely transversely of
-the machine and connected with one of the
strands of the endless connection 31.
~ 1f desired, the pendulum instead of being
an otherwise useless weight by itself, can
be formed by. using the radiator 33 of the
gas engine or by using the seat 34 for the
operator for that purpose. In this case, the
seat 1s swung from a pivot at about the
‘height of the operator’s shoulder. By the
latter two devices, the weight of the parts

of the machine, 1s not materially increased

by the addition of this controlling device.
It will be obvious that with the parts as

will keep at the center. . This is the position

Shown in Figs. 1 and 3 and the balancing

planes are located in a central neutral pe-
sition with the vane 25 also in neutral po-

sition extending directly backward from the
shafts 21. Now, if the car tips in-either di-

rection, it will be seen that the pendulum

70

same.arc. It will be understood that these
flexible connections 31 .can be operated by
‘hand as they pass directly in.front of the

80
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will swing in that direction ¥vith respect.

to the car and carry the flexible connection
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toward one of the planes and away from
the other. This acts on the two pulleys to
turn the shafts and swing the upper plane
inwardly and the lower one ~outwardly.
The plane that 1s swung outwardly will
come into a position .1n which the higher
arm 23 projects out beyond the end of the
machine.

plane, its projection into this position will

produce an additional buoyancy on this side
and cause this end of the car to rise. This

18 due to the shape of the warped plane
and.the position of the high arm thereof and

is assisted by its curved edges. At the same

time the other plane swings inwardly and
its lower arm comes to the front while its

“high arm is at the rear. In this way, it goes
~through the air in such way as to cause a
.depressing effect at this end, although not

as great as the buoyant effect on the other

“end. - While this double result is effective

T

for the purpose of righting the machine and

~ bringing it back to a level position, it has

25

~around slightly and take it out of its course
- to ore side. .In order to avoid depending
30

one disadvantage in that the -two planes

being at different distances from the center

have a tendency to swing the machine

on the ordinary rudders for the purpose of
counter-acting this effect, automatic means

 is shown for the purpose of immediately

3

with each of the balancing planes. Each
of these vanes normally is centrally located

causing a steering action to take place in the

opposite direction. 'This consists in the pro-
vision of a vertical vane 86 in connection

~ and extends from the "shaft back to the

40

center of the rib 24.. Kach vane 1s mounted

on a frame 37 which has an eye 38 encir-

. cling the shaft 21 and is adapted to swing
“thereon. The position of each vane 1s hm-

45

ed to engage the outer side of the frame 37

while the vane is swinging te its limiting }
position. This dog is so located on/the ver-

. tical shaft 21 that when the plane starts

50

55

to swing inwardly it brings the vane around |

toward the ceriter of the machine. At this
time the other vane is left free, because 1its
dog moved away from .it. In this way, 1t
will be seen that the steering effect of the
planes can be entirely counter-acted..

The purpose of the upward curves .25 in
the two balancing planes 1s to counteract

~ the tendency to drift, produced when the

at the outer side the gir 1s forced to

planes are operated.” By the upward turn
pass

under. the plane and thus tend to liff it -

60

85

 While I have illustrated and described

a8 preferred embodiment of the invention,
and shown it as applied to a perticular
type of sgroplane, I am aware.that many
modifications can be made therein, and that
it can-pe applied fo -many or all types of

It will be obvious, that on ac- |.
- count of the construction of this balancing
- 10

998,333

aeroplanes, by any person skilled in the art
without departing from the scope of the

-1invention as expressed 1n the claims. There-
fore, I do not wish to be limited to all the

details of construction shown and described,

-or to the particular type of machine illus-

trated, but
‘What I do claim is:—

1. In an aeroplane, the combination with

the plane or planes, of a vertical shatt,
balancing plane fixed to said shaft and hav-
mg two rearwardly extending edges at an

angle to each other, the outer one of said

edges being higher thar the inner one, and
means for turning the balancing plane about
the axis of the shaft. -

2. In an aeroplane, the combination of

the plane or planes, a pair of vertical shafts

located at opposite s:c.es thereof, and a bal-
ancing plane extending rearwardly trom
each shaft in a general horizontal direction,
each of said planes having an outer edge
and an inner edge, sald outer edges being
higher than the inner edges, and a rear edge
connecting the ends of the outer edges.

3. In an aeroplane, the combination of the
plane or planes, vertical shafts located at

opposite sides thereof, a balancing plane

extending rearwardly from each shaft, each
of said planes having an outer edge and an

nner edge, said outer edges being higher

than the inner edges, and a rear edge con-

 necting the ends of the outer edges, and

means for simultaneously operating said
halancing planes to swing one inwardly and
the other outwardly.

4. In an aeroplane, the combination®of the
plane or planes, & pair of vertical shatts lo-
cated at opposite sides thercof, bu..ancing

planes " extending rearwardly from cach
shaft in a general horizontal direction, and

| | means automatically operated by the tip-
ited by a dog 39 fixed to the shaft and adapt- |

ping of the aeroplane for swinging both ot
said balancing planes in the same dircction
and bringing the one on the lower side out

‘and the one on the upper side 1n. |

5. In an aeroplane, the combination of the
plane or planes, a pair of balancing planes
extending 1n a general horizontal direction
rearwardly, and means automatically oper-
ated by the tipping of the aeroplane for
swinging both of said balancing planes 1
the same direction and bringing the cne on

the lower side out and the one on the upper ‘120

side 1in.

8. In a device of the character described,
the combination of a pair of vertical shatts
one at ea . side of the device, two arms on
each shaft at an angle to each other, and
projecting outwardly from the shaft sub-

stantially in a horizontal direction,- the

outer of said arms on each shaft being

higher than the inner arm, a frame-woznk

connecting said arms and a covering for the

frame work and arms constituting a warped

70
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normally l{eepmg both of
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thne with the hi gh side out, and means for | of arms ﬁted to the Qhaft and e‘s:tendmﬂ'

said warf)ed
planes 1n a neutral position in which they

have no effect upon the relative height of |

the two sides of the device, and ior auto-
matically swinging them, when the deviee
tips, toward the side which tips down.

7. In a device of the ch'lravter descubed

the combination of a pair of vertical shatt%'_
one at each side of the device, two arms on

cach shaft at an angle to each other, and

projecting. outwqrdlv from the shaft in a

horizontal direction. the otiter of said arns

on each shaft bemo higher than the mner

arms, a frame-wor k connectmﬂ* snid arms, a
covering for the frame-work

stltutmw a warped plane. means for nor-

mally l{eepmn' both of said warped planes |
in a neuatral position; and for automatically

swinging them when the device tips, said
means comprising a pair of pulleys on said

shafts, an endless flexible connection for said
pulleys,and a weight suspended from above
atd connected w 1t]1 suld flexible connection.

- 8. In a device of the clmracter deuulbed

the combination of a pair of vertical shﬂtb-

~one at each side of the device, two arms on

each shaft at an ‘1110*11, to E‘d(‘h other, and

- projeeting uutwmdly from the slnft the

30

of

outer saldd ATINS 0N each ‘shﬂ.ft l)emﬂ'

~higher than the ner arm, a covering for

40
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the arms constituting a warped plane, means

for normally lwupmfr both of said warped
planes in a neutral position and for auto-

matically. swinging them when the device
tips, said means comprising a.flexible end-
less connection connected with said shafts
and adapted to turn them both through the
same angle and 1n the same duettmn. and a

gas engine mdmtor suspended. from above

aml frec to swing transversely of the de-

vice and coniected with said flexible con-
nection, wheveby the swinging of said adia-

{or as the device tips w i move the connec-

mm and swing the shafts.

. In a device of the character described,
111{3 ‘combination of a pair ot vertical shafts

one at each sidé of the dwlce two arms on
cach shaft at an angle to {‘ddl other, and

pm]wtmtr nntmudlv from the c,huft the
ouler of satd
higher than the.inner arms, a’ covering for
the arms constituting a warped plane, means
for normally prnm both of smid warped
planes in a neutral position and for auto-
matieally swinging them when the device
Fins, said means comprising
Dle connection connected w1th sald shafts,
and a seat for the operator suspended from
above and connected with said flexible con-
néetion, whereby when the car tips the seat

will swing and move the flexible umlwctmn.

to turn the shafts.

10. Tn a deviee of the character deacribed :

two “outer
“horizontally from
each “other.

and arms con- |
‘other, a covering for said arms connecting’

| downw ardly along the Imnner arn.

“extending  backwardly from |
means automatically operated by the tlp—-.

Arms on each blhl,ft bmnn"_

an endless flexi-
Trame-worlk

from the same at. 11011t angles to the qh'ltt

and at an angle to each othel one of: ald
arms being hl"‘hf:‘l" than the other. a cm'el g

_vonnoctmw said arms and- producing a warp-
ced b..;llanmrw plane. and means for turning

said shaft to bring either one. of ‘said arms

------

to the front,.w heleb\* the war ped plane will
be either ﬂepre'-';sed or buoved up. ﬁccordmn

| to its position.

11. In a device of: the clmrlcwr dewuhvd
the combination of
plane oscillatable on a Teltlml axis. having
AINIS pm]ectmfr substantially
saldl axis at an angle 10
one. located  higher than the

one arm with tht‘ other and . COIMltlltIIl“‘
a warped balancing plane. said cover pro-
jecting upwardly 11011!1‘ the outer arm and

12, In a device Uf the character de-.crlbed
tht, combination of a vertical shaft, a pain
of arms fixed to the shaft and extending
from the same at an angle to eoch other. one
of s;ud arms being hlfrhu than the other. a

covering connectmw said arms and produe- -
ing a warped lmlancmn' plane. means for
-turmnn‘ satd shaft to bnnn' either one of

said arms to the front, w hewln the warped

plane will be either dﬂplesqﬂd or buoved up,

and a vane mounted to swing on said shaft -
and normally extending (]II‘L‘CtIT backwardly
therefrom, S:l]d shaft bemﬂ* provided with
means for swinging the vane to a position
in- which the vane aets as a rudder to
counter-act the steering effect of the opera-

tion of the balanci.g plane

13. In an aeroplane, the combination of
the plane or planes, vertical shafts located
at opposite sides thereof. a balancing plane

ﬂdl *-alhlit

ping of the aeroplane tor swinging both of -
s.;mf balancing planes in the same “direction

and bringing the one on the lower side ouf;

and the one on the upper side in, and means

for counteracting the steering effect pro-

duced by this operation.
14. In a device of the clmmctm deseribed,
the combination of a pair of vertical shafts

one at each side of the deviee: two arms on
each shaft at an angle to each other.

an
arm prmechnw outw .ndhf from the shafts.

the outer of said arms on cach shaft beine
higher than the inner arms. a franie-worl
(*mmootmn said arms. a covering for the
and arms, neans fm normally
keeping hoth of «aid coverings in & neutral
position 1 whieh they have no effeet: lipon
the relative height of the {wo ST nl the
deviee,  and for automatieally  swinging
them when the device tips, and means for
automatically emmtvrutmw the steering

the combination of a vertic: 11 shaft, a p'ur - eﬂ'oct pmdlwed ﬂwmbv

]
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-extending backwardly therefrom, and a dog

on the shaft for swinging said vane.

-~ 16. In an aeroplane, the combination of a
- plane or planes, a balancing: plane at each
10
~.means for laterally shifting said balancing
- planes, and an automatic steering means

| 15 In a device of the chamétef described, |
the combination of a vertical oscillatable

shaft, a balancing plane secured thereto
and profecting backwardly therefrom, a ver-
tical vane mounted to turn on said shaft and

side of the center of the 'aeroplane and |

adjacent to each of said balancing planes.

17. In an aeroplane, the combination of a

. 928,338

plane or planes,
side of the aeroplane, a steering vane ad-
Jacent to each ofp sald balancing planes and
means for automatically bringing each steer-
Ing vane into action when needed to coun-
teract the. steering effect of -its adjacent

-+ balancing plane.

- In testimony whereof I have hereunto set
my hand, in the presence of two subscribing

witnesses. - | -
.  FREDERICK FARMER. -
‘Witnesses: o |
- Axeert E. Fay,
- C. ForreEsT WESSON.

Cl{}pies; of this patent may be opf_ainéd for five cents each,'hy' é.ddres’sing the “ Commissioner of Patents.

Washington, D, C.”

a balancing plane at each ;5
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