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To all whom, it may concern:

Be it known that I, Russprr H. I'roELICH,

a citizen of the United States, residing at
St. Louis, in the State of Missouri, bave in-
vented certain new and useful Improve-
ments in Flying-Machines, of which the fol-
lowing is a specification.
" This invention relates to flying machines,
and has for its primary object to provide
an improved construction, corbination and
arrangement of parts in devices of this
character. v

One of the objects of the present invention
is io provide an improved wing construc-
tion and improved means whereby the an-
gular <isposition  of said wings may be
modified at will to adapt the machine to
paise itself from the ground or to raise and
lower its position in the air while in full
flight.

Another object is to provide an improved
wing construction whereby the disadvan-
tageous cffects of air currents from either
side ean be reduced to a minimum, said con-
struction. being further adapted to induce
antomatically a tendency to return to nor-
mal upright position when the machine 1s
displaced thevefrom by such air currents.

A still further object is to provide im-
proved means whereby the pressure on the
wing planes ean be automatically varied to
inerease the tendency inherent in the ma-
ehine (o return to normal upright position
after it hias been displaced thereirom.

Other and further objects will appear in
the speeification and be specifically pointed
out in the appended claims, veference being
had o the accompanying drawings exen-
plifying the invention, and in which,

Bigure 1-is a top plan view of a lying
maehine construeted i aecordance with the
principles of my invention. Iig. ¢ is a front
clevation of the same. Rig. 3 s a side ele:
valion of the same. Fig. 4 is an enlarged
wide olevation of a portion of Fig. 8. Fig.
5 is a transverse.section on the line V-—V,
[Pig. 3, parts being shown in section:  Iig.
(s n similar seetion on the same line show-
ing (he relative positions of certain parts
whon the machine is displaced frem nornal
aprialt position,

Rolciring more particularly to the draw-
g and o the enbodinient ol the inven-
Fion shown heveitg the mein hody frame o=

a skeletonized structure comprising a plu-
rality of longitudinally arranged bars 1
rigidly connected at suitable intervals by
struts or cross pieces 2. At the forward end
of the body frame is a carrier comprising a
plurality of side bars or supports 3 which
project vertically downward and at their
lower ends a platform 4, which, as shown in
Fig. 3, is provided with an upwardly de-
flected portion 5 to adapt the machine to
skin over the ground in the event of its
descent at a forward inelination.
rear, a pair of vertical members 6 serve to
rigidly support at their lower ends a cross
bar to which and the body frame is secured
a bowed runner or skid 7. A pair of hori-
zontal rudder planes 8 are mounted at the
vear end of the machine and a vertical rud-
der plane 9 is mounted immediately in frong
of and across the open space between said
rudder planes. In the present embodiment
a vropeller 1¢ is mounted at the.forward
end of the flying machine upon a shaft 11
which is journaled in a pair of cross mem-
bers 12, a sprocket wheel 13 being keyed
intermediately of the cross members 12 and
in the same vertical plane as a sprocket
wheel 14 keyed to the forward end of an
engine shaft 15 driven by an engine 16,
which may be of any suitable type. Con-
necting the sprocket wheels 13 and 14 is
an endless chain 17 for transferring power
from the engine shaft 15 to the propeller
shaft 11. At the rear edge of the platform
£ aad on either side thereof are a pair of
land wheels 18. Intermediately of said land
wheels and projecting rearwardly from the
rear edge of the plattorm 4 is a seat 19 for
the operator of the machine.
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Projecting npwardly and outwardly from .

the main body frame, are a pair of auxiliary

Frses or boxlike structures comprising side
2

Lars 20 rigidly connected by cross bars 21
arrunged at snitabla
termedintely of the cross bars 21 and. ar-
anged approximately hovizonial when the
machine is in normal upright position, are a
plurality of aeroplane sections 2 which are
arranged spaced from each other vertically
but with their lateral edges overreaching.

Thi= arrangement is preferably secured by

having said plane seetions disposed dingdo-
nally across the corners belween o oside
metithers 20 and the evoss members 2o By
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WL be seen that each main sheet

2

means of this construction, the wings of the
flying machine are enabled to afford a suf-
ficient support to the air while at the same
time presenting freely open passageways for
‘wind from the sides, thus substantially do-
ing away with the greater portion of the
tilling effects of lnteral gusts of wind.

As shown best in Fig. 4, each of the plane
sections 22 is curved from front to rear to
produce the necessary vertical 1ift while the
machine is being propelled through the air.
In order to provide simple and eflicient
means for adjusting the positions of the
wing planes comprising sections 22, said
wing planes are rigidly mounted adjacent
the main body of the flying machine upon a
boxlike structure comprising vertical mem-
bers 23 and cross members 24, the intermedi-
ate member 23 on either side, in the present
embodiment -being - journaled upon a cross
shaft 25. This construction permits an an-
gular swinging of the wing planes about
the shaft 25, as'shown in dotted lines in Fig.
4. For effecting this SWinging movement,
longitudinally arranged bars 26 may be pro-
vided on either end with eyelets 27 to which
may be secured the ends of ropes or cables
28 which, after passing about guide pulleys
29, are wound about a drum 30 which may
be rotated by a whéel 31 disposed adjacent
the seat 19. ’ e

As shown in Figs. 3 and 4, tHe sectional
planes 22 are arranged to overhang rear-
wardly, to adapt them 4o be-warped, if so
desired. T provide automatic means for
producing this warping, forms one of the
objects of this invention, said means being
exempiified in-the present embodiment by
2 main sheet or cable 32 which passes over
the guide pulleys 83 and is secured af its
mner end to a lever arm 84 keyed to a lon-
gitudinal shaft 85 from which is suspended
2 gasolene tank 36 by means of stir rups 37,
such stirrups being rigidly secured o the
shaft 35 so that as it swings from side to
side as the machine is displaced from hormal
upright position, said shaft 35 will be oscil-
lated in its bearings to produce a side to side
movement of the lever arm 84, -~ ¢

Referving now to Figs. 1, 2, 5, and 6, 1t

i or cable 32
ses ontwardly along one of the rear under

bars 20, a plurality of guide pulleys 23
wiged af intervals therealong. Con-

ively to the vear cuter corners
22, a plurality of branches
sheet 32, As shown best in
g 1, the outermost pulley 83 on ench side
is disposed slightly nearer the central plane
of the machine than the point at which the
branch 38 is attached to the outermost vane.
The branch 38 which connects the intermedi-
ate section 22 with the main sheel 52 joing
said main sheet at o point {arther from the
central plane of the machine than the point

central vertical plane

9
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at which said branch is secured to the vane,
The branch 88 which ‘is connected to each
innermost section 22 on each side joins the
main sheet ut a point which is considerably
farther from the central plane of the ma-
chine than the point of its at{achment to the
vane. 1t will be seen therefore, that when
the main sheet 32 is taken up by a movement
of the pendulum 36, the outermost section 92
is first warped and ‘after the branch leading
from the intermediate wing vane is drawn
around its pulley 38, warping of the inter-
mediate vane takes place.. TFinally, if the
pendulum 36 moves sufficiently, the inner
section 22 is warped by its branch 58 being
drawn around its pulley 83. In consequence,
there is a successive warping of the outside
rear corners of the wing vanes from the out-
side toward the central vertical plane of
the machine. As shown in Tig. 4, the outer
section will always be warped the most and
the amount of warping will be propor-
tional to the distance of the wing from the
of the machine. By
this means, the effective resistance of the
planes on the depressed side of the machine
i8 increased proportionately to the angular
displacement- of the flying machine from
normal upright position. As shown in Fig.

-6, the main sheet or rope of the elevated

side is relaxed. In this connection it is to
be noted further that while the sections 22
are disposed approximately horizontal, they
are inclined downwardly in some degres
toward the center when the machine is in
normal upright position, so that as the ma.-
chine is displaced into some such position
as shown in Fig, 6, the resistance of the
planes 22 on the lowered side is diminished
as regards side gusts of ‘wind, while their
resistance on the raised side is increased
above so that there is thus produced s pres-
sure from the side tending to right the ma-
chine - This effect in combination with the
lifting effects due to warping the planes on
the lowered wing, will provide means for
effecting the righting of the machine in
rapid manner. Means for supporting the
wing plane sections of vertically spaced
series and at successively increased distances
from the central vertical longitudinal plane
of the machine are preferably provided by
arranging the wing frames Aas shown in Fig.
in which the angle between the wing
ranes above the body frame is substantiaily
equal to the angle between each wing frame
and the central vertical longitudinal plane
of the machine helow the body.

What I olaim is: v

1. In an ceroplane, the combination with
a bedy frame, of wing plane sections ar-
ranged in seriss exftending upwardly and
outwardly from said body frame, ¢hid gee.
tions being spaced vertically and offset from
in a direction {ransverss to the
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line of flight with the outside lateral edge
of each section approximately beneath the
inside lateral edge of the section next above it.

2. In an aeroplane, the combination with
a body frame, of wing frames projecting
upwardly and outwardly from said body
irame, the angle between said wing frames
above said boedy frame being substantially
equal to the angle between each wing frame
and the central vertical longitudinal plane of
said body frame below said wings, and aero-
Plane sections mounted in said frames, said
sections being inclined upwardly and out-
wardly from said longitudinal plane of the
body frame. ' ,

3. In an aeroplane, the combination with
a body frame, of wing frames projecting up-
wardly and outwardly from said body
frame, the angle between said wing.-frames

“above said body frame being substantially

€qual to the ‘angle between each wing frame

and the central vertical longitudinal plane

of the body frame below said wings, and
aeroplane sections mounted in said frames,
said sections being inclined upwardly and
outwardly from said central longitudinal
plane of the body frame, and having the
outer edge of one plane approximately be-

- neath the inner edge of the next plane far-

ther-out.

4. In a flying machine, the combination
with a main body frame, of a plurality of
plane sections spaced vertically and at dif-
ferent distances from said body frame, and
means for warping said plane sections on
one side only and successively toward the
central vertical plane of the machine.

5. In a flying machine, the combination
with a main body frame, of a pair of wing
frames projecting upwardly and outwardly
from said body frame, said wing frames
having their inner ends oscillatable in a ver-
tical plane extending longitudinally of the
machine, a plurality of plane sections spaced
verticaddy in each wing frame, and means
for warping said wing plane sections on one

- gide only.

6. In a flying machine, the combination
with a main body, of a plurality of wing
plane sections arranged at different dis-
tances from said body on either side of said
body, a pendulum swingingly suspended
from. said body, and means for connecting
said pendulum with a flexible portion of

55 each of said wing sections, said means being

adapted to warp said sections successively
during the displacement of the machine
from normal upright position. '

7. In a flying machine, the combination
with a main body, of a pendulum swing-
ingly supported thereby, said pendulum be-
ing provided with a lever arm, a plurality
of wing plane sections mounted on either
side of said body, said seetions being spaced
vertically and offset laterally one from the
other, and means connecting said lever arm
with each of said sections, said means being
adapted to warp the sections on one side
successively from the outermost section
toward the center. - :

8. In a flying machine, the combination
with a main body, of a plurality of wing
plane sections on either side of said body,
said sections being spaced vertically and
offset laterally with respect to each other,
means for varying the angular dispositions
of said sections with respect to a horizontal
longitudinal plane through the- machine,
and means for automatically warping the
sections on one side suceessively.

9. In a flying machine, the combination
with a main body frame, of a pair of wing
frames projecting upwardly and outwardly
therefrom, said wing frames being pivotally
mounted at their inner ends on said body
frame, a plurality of plane sections carried
by each of said wing frames, a fuel tank
swingingly suspended from said body frame,
means for connecting said suspension with
each of said wing plane sections to vary the
action of said plane sections, a carrier plat-
form suspended below said body frame, an
engine mounted on said platform, and
.neans mounted on said platform for ad-
justing the angular positions of the wing
frames, said means being operatably econ-
nected to said wing frames.

10. In a flying machine, the combination
with a body frame, of a plurality of aero-
plane sections spaced vertically {rom each
other and at different distances from said
body frame and means for automatically
warping the outer rear cormers of said
plane sections in succession to correspond to
displacement of the flying machine from
normal upright position.

RUSSELL H. FROELICIL

In the presence of— o

Gro. J. PrLurcer,
J. B. Mecown,
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