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Thls invention relates to aircraft.

The primary object of this invention is to
produce an airplane which has improved con-
trol and is not dependent on ailerons or a tail
for control. In the past airplanes have usually
been controlled longitudinally by an elevator at-
tached to a tail located usually far behind the
center of gravity, and laterally by ailerons located
near the tips of the wings. This form of con-
trol is open to certain objections. First, that its

power depends on velocity of the craft so that .

control suriaces designed to be powerful enough
for slow speeds are six to nine times too powerful
at high speeds, which imposes heavier struc-
tures than necessary. Second, a long tail is re-
quired and wing structure has to be made strong
enough to take full torque of control.

With the present invention the wing may be
tilted both laterally and longitudinally for con-
trol in both of these directions. The lateral
tilting controls the plane both laterally and di-
rectionally with one single movement. A Thus,
when the wing is tilted laterally the resultant
lift force vector is inclined sideways. This pro-
duces a side component at the wing hinge which
is high above the c. g. of the craft and causes the

latter to slip or move sideways toward the low;

end of the wing. As soon as the slip gets large
enough a force is produced on the tail back:
the c. g. which causes the craft to turn directie

Y
dition requires that the slip force inwgi’d ‘equals
the lateral resistance outward plus centrifugal
force outward. This condition results \5

nary maneuvers of commer
flying. This method of til
to obtain lateral and dir
used in combination wi
tudinal control, but it
shown in combination—wi
trol’ which is effected by tilting the wing fore
It is recognized

tilting of the wing by which longitudinal control
.only was secured.
Further objects of this invention are to pro-

" vide a method of lateral control which not only

85

is suitable for a’ straight wing of considerable
aspect ratio, but is also effective on swept-back

(CL. 244—75) \
‘wmgs which would otherwise be difft v

trol.

Another object is to provide a3
easily be swung around lengthwis /' with the
fuselage to allow the craft to Jbe run along a
roadway. )

Another object is to provlde'a tail surface
which acts both as damping\ es and as rear-
ward fin surface and also as'a propeller guard
for road use.

The structure by:

‘these objects are at-
tained will appear cléarly to those skilled in the
art upon reference he drawings, in which
Fig. 1 is a side fvie of an alrcraft which em-
bodies this mventlem
Fig. 2 is a fvont View of the craft shown in
Fig. 1,
Fig. 3 is a\p;arspective drawing of the control
1 the craft shown in Figs. 1 and 2,
perspective drawing of a different

type ef g, eral control from that shown in Figs.

1and2, ~

1s a side view of the longitudinal control
system “used with the latera,l control shown in
Fié 4,

F‘Ig 6 is a front view of an alternate method
f wing bracing which could be used with the .
teral control system of Fig. 4.

Fig. T is a front view of another alternate
form of wing bracing which could be used with
control system shown in Fig. 4.

Fig. 8 is a front view of a wheel control which
uses a shaft for the lateral tilting,

Fig. 9 is a section of the control shown in Fig.

'8 taken along the vertical center line,

Fig. 10 is a side view of the wheel control shown
in Fig. 8,

Fig. 11 is a front view of one form of wing
bracing which could be used with the control-

-shown in Figs. 8, 9 and 10,

Pig. 12 is a front view of another type of wing
bracing which could be used wlth the control.
shown in Pigs. 8, 9 and 10,

PFig. 13 is a side view of an aircraft showing
the wing turned parallel to the axis of the air-
craft for making it roadable,

Fig, 14.is an enlarged detail viéw of a joint
which could be used for tilting and for rotating

the wing,

Fig. 15 is a top view of an aircraft having a

‘swept-back wing which could be used in connec-

tion with tilting, and

Fig. 16 shows a further modification of the
invention. :
_ Referring to Figs. 1, 2 and 3, numeral 20 rep-
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resents the body, 21 a pair of landing gear wheels
supporting the body when on the ground, and 22
represents a single central landing wheel also
supporting the body when on the ground. A
ring-shaped tail 23 surrounds the preferably
pusher propeller 24 driven by m motor (not
shown) for forward propulsion. The wing 25 is
pivotally connected to the body 28 by pylon 28
by a universal joint 29, The wing 25 in this
embodiment has two spars (not shown) at its
front and rear edges and is braced by four wires
21R and 2TL at the rear and 28R and 28L at the
front. The wing 28 is prevented from rotating
about its central point of support 28 by the
wires 30 which run forward and downward from
spaced points on the wing, convergently to a
point 34 on the nose of the body 20. Located
in the body within easy reach of the pilot’s hand
is the stick 3f which is rigidly attached to the
braced H frame 32 and is strongly supported to
the body frame at the point 383 for universal
movement, Wires 2TR and 2TL and 28R and
28L are respectively connected to the four “cor-
ners” of the frame. By this structure it will be
clear that the weight of the wing when the
craft is on the ground is all taken at the central
point through joint 29 and pylon 28, but when
in the air the lift of the wing is taken by the
four lift wires 2IR, 2TL and 28R and 28L, and
the load passes through the H piece 32 to the

joint 33 into the body 20. It is obvious with the ¢

wing, as shown in full lines in PFig. 1, that a fore ©
and aft movement of the stick 31 causes the
wing to rock; i. e., pulling the stick 31 back to”
the dotted position shown in Mg. 1 pulls down )
on the rear wires 21R and 27L and lets the frofit -
wires 28R and 28L rise, thus causing the wing
to assume position shown in dotted lines in®ig. 1.
If the stick 31 is moved sideways to the dotted
position shown in Fig. 2, the wing is tilted side-
ways to the dotted position shown in Fig, 2.7
ever, due to the downward slope of the
the lateral tilting is accompanied by a-
side which goes up goes forward at/the same time
so that the position in dotted lines in Fig. 2 would
appear as the secondary dotted position shown in
Fig. 1. Thus, the lateral motion’of the stick 81,
indicated by angle L Fig. 2; cguses the wing to
rotate about an axis joining points 34 and 29,
indicated by angle W in'Fig.2. The slope of this
-aXls is not a necessary/feature of this control but
it is preferable and dimproves the action of the
lateral control, since it tends to make the wing
meet the relative air more nearly at right angles
when the machine is in & turn and the wing is
slipping inward, and hence the air is coming to

the body at an angle of yaw, but to the wing at an
angle of less:yaw, and consequently with greater -
wing efficiency.”

Referxig}‘g\ now to Figs. 4 and 5, the tilting con-
trol'is shown in a different embodiment. In this

wing is thick and has only one spar and

_henceronly one set of lift wires. The stick is

replaced by a wheel and the front wheel steering
ned with lateral wing control, as hereinafter

“described.

Fig. 4 shows the lateral control system with
front wheel connections. The wing 37 is prefer-
ably thick and, illustratively, merely is described
and disclosed as comprised of one spar as 54,
Fig. 5... The wing 31 is supported by the pylon 42
and braced by wires 38L and 38R, which may be
attached to chain 38 extending or running around
sprockets or pulleys 40L and 40R. Sprockets 40L
and 40R are attached to the main structure of the
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body (not shown) represented by the longerons
#41L and #IR. Mounted in the body and con-
venient to the pilot is the control column 43 carry-
ing steering wheel 44. The column 43 hinges on
axis 45 which is fastened to the body structure
‘(not shown). Attached to the wheel 44 is the
drum 46 around which the wire 47 is wound and is
prevented from slipping by a fastening (not
shown). The wire 47 is duplicated by another
similar wire 19 on the other side of the control.
‘Wire 47 goes down to a pulley 484 located close to
the extension of axis 45, them through other
pulieys 48B and 48C, on the longeron 41L to pulley
48D attached to.chain 39 near its central point,
then back to the longeron 4 1L where it is attached.
On the other side of the/ﬁﬁi&gn’f 46, wire 19 follows
a similar course to that of wire 41 and passes over
pulleys 194, 19B, 19C and, 18D, on chain 38, and
finally is fastened td the’opposite longeron #{R.
Attached to the wité #1-is the wire 3§ which passes
around a pulley 58 on the longeron 4IL and is
attached to a leyer 571 fixed to the front wheel fork
58 in which front wheel 22 runs. A complemental
wire 18 is connected to wire 19 and passes over pul-
ley I8A to lever’51. Thus by turning the steering
wheel 44, the drum 46 pulis in or lets out on wires
41 and 18,
48D and 19D) and moves the chain 39 to one side
or, tglté other, pulling on one of the wing brace

s 38L or 38R, causing the wing to tilt laterally

sa\mé time wires 55 and {8 are either pulled in or

et out so that the front wheel 22 is turned in the

same direction as the wheel 44. Thus the steer-

/ing on the ground is effected by the same wheel

(and in the same direction as it is in the air due to
reversal of wires 18 and 55. :

Referring now more particularly to Fig. 5, there
is shown the longitudinal control which may be
tsed with the lateral control shown in Fig. 4.
The use of this type of longitudinal control, how-
ever, Is not fundamentally necessary for the com-
plete functioning of the lateral control which is
one of the chief objects of this patent. Another
type of longitudinal control, such as elevators

attached to the tail of the plane (not shown),

may be used. The type here shown tilts the main
wing fore and aft for longitudinal control. The
control column 43 is supported in the body struc-
ture and turns about the axis 45. On its lower
end is pinned the push rod 80 which runs back to
the bellerank 51 which is supported by and hinges
about the pin 5§ which is fixed in the body struc-
ture. Pinned to the horizontal arm of bellcrank
$1. is push rod 52 extending upward and having its

upper end pinned to the arm 83 which is rigidly

attached to the main spar 54 of the wing 31.
Thus, when the control column 43 is moved by the
pilot through an angle V, the wing 37 is caused to
move through an angle U. Its axis of rotation is
the line Y—Y in Fig. 4, which passes through the
support 42 and the terminations of wires 38R
and 38L. . ’

Referring to Figs. 6 and 7, two alternate meth-
ods of bracing the wing 37 are shown. They both
allow the use of struts:in place of the wires 38L
and 38R shown in Fig. 4, and hence allow much
stronger and more rigid bracing of the wing.
They both may be operated by the wheel control
shown in Fig. 4, or by any other control. In Fig.
6 the wing 37 is braced by the two struts $IL and
8IR whose lower ends intersect at one point. At
this point the roller 62 is pinned at the point of
intersection. “This roller rolls in a slot §3 which
is supported by the rigid member $4 interconnect-

10

16

_This changes the position of pulley -

70
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ing the longerons 60L and 66R so that the main
1ift loads from the wing are strongly transferred

to the body frame, the longerons of which are

indicated at 60R and 60L. Wires 66 may be
attached to the intersection of struts 6{R and 611,
and they may be run around pulleys as 65, so that
pulling on the wires respectively causes the joint
and roller 62 to move sideways in the slot 63 to
some such position as is shown in dotted lines,
thus causing the wing 31 to tilt sideways to the
position shown in dotted lines. ' ‘

The slot 63 may have any form. If it is

" straight, as shown then the wing 37 will move

15

20

"down slightly when tilted sideways and support

42 will have to be depressed to some other posi-
tion such as that shown in dotted lines at 42.
This action of the wing requires work to be done
on it by the wires 66 in moving the joint and
roller; so that the natural tendency of the wing
and control system is to return to a central posi-~
tion as soon as manual load is removed. A cer-
tain amount of this tendency is desirable but too
much is objectionable. Hence the form of the
slot 63 may be altered to produce just the right
amount of tendency for the wing to center its
position automatically. )
Referring now to Fig. 7. The wing 31 is braced
by the two struts 68R and 68L which are pin
jointed together at their lower ends by the mem-
ber 69. At each of the joints between 88L and
68R and 69 is a carrier 12 containing two rollers;
the upper one is represented by 70 and the lower
by T1. These rollers fit snugly on a rail or bar 13

" along which they can roll easily. This rail 13 is

" mits its effect to the wing bracing by torsion

a5

70

_end the sprocket or gea)

supported by the structure of the body. As for
instance, the longerons 4R and T4L cables 13 are
attached to the carriage 12 or to any other part
of the assembly, which pass around pulleys as 16
and are operated by some control similar to that
shown in Fig. 4. Thus by pulling on one cable
and letting up on the opposite one, the assembly
of struts 68, connector 69, carriage T2 and rollers
70 and 7! are moved along the rail 73. This
causes the wing 37 to tilt laterally about its sup-
vort 42 and due to the use of struts the bracing (
of the wing 317 is very rigid.

Referring now to Figs. 8, 9 and 10, anqther
type of wheel control is disclosed which t{af

shaft rather than by wires as shown in Fig.

_The pilot’s steering wheel T8 is journalled at’the

top of the control column 82 and is Tigidly at-

nions 84 which are journalled on t
body (not shown). Thus for for
trol, the column hinges about th

joint 86. The shaft 85 hasa ,ached to its back
which operates the
~in Figs. 11 and 12.
turning of the wheel 18
by the pilot, turns $procket 78 and moves the
chain 80 which" dfives the sprocket 81. This
turns shaft 85 through universal joint 86 and
operates the tilting wing through either ‘the
sprocket or gear {30.

wing tilting as-shown
It is obvious then tha

Referring now to Fig 11, the wing 31, sup- -

ported at 42, is braced by wires 88L and 88R.
These are attached to each end of & short chain
89. - The chain 89 passes under the sprocket 130

' which is strongly journalled in the frame of the

(]

body (not shown). The sprocket 130 is shown

in Fg. 10 and it is evident that the turning of .

3

the control wheel 718 causes rotation of sprocket
{30. Rotation of sprocket 130 pulls in on one side
of the chain 89 and on one of the wires 88L or
88R, while the other side of the chain 83 and its
complemental wire 88R or 88L is let out. This
causes the wing 37 to tilt laterally, effecting con-
trol as described earlier.

Referring to Fig. 12, the wing 31 supported
at 42 is braced by the struts 99L and $0R. The
lower ends of these struts are pinned to links
92I, and 92R which are journalled on and oscil-

late about the longerons 93R and 93L, respective- _ \

1y, of the main structure or to another point con-‘

nected to the main structure. Tie or cross mem- )

ber 91 connects the upper ends of links 92R ;
92L. A rack 94 is pivotally connected tov on
of the links 92R or 92L, or to the membe\ ;‘
whose teeth are meshed with the teeth of, ‘the
gear 131. This gear 13i is analogous tg. procket
130 and is mounted similarly on shaft 85 as’shown
in Fig. 10 and is therefore turned by the turn-
ing of the control wheel. Rotation of gear 131
pulls the rack 94 either one W or the other
and swings the links 92L and, 2R about their
fixed pivots. This causes one/ /of the struts S0L
or 90R to be pulled in whi]é the opposite one is
pushed out, thus causing, the wing 37 to tilt.
Referring to Fig. 13, oxt ¥ the secondary ad-
vantages of this invention is disclosed. Due to
‘the fact that lateral‘ corﬂ/rol is obtained from
tilting the wing }atemlky, while preferably the
longitudinal conkml is obtained from tilting the
wing fore and a,ft, f,be support for the wing is
necessarily at a\sbbgie point. Now, if the wing
is allowed to rqﬁate (ghout this point about a sub-
stantially ve}'mcal axis a further advantage is ob-
tained. In(design of an efficient wing the breadth
e-gcross the wing has to be several
times (fou /o six times) the chord or length
pes ’edge to rear edge of the wing. This
makes Ql;é span or breadth so wide that it could
ot \used on a road without blocking the road
to, bthér traffic. If, however, the wing is rotat-
ed so that its long axis lies fore and aft, then
thg width is reduced to a point where moving

~'\\the machine on a highway is practicable and

¢asy. In Fig. 13 a craft is shown whose wing
is rotated for road travel. Reference character
100 represents the body, 101 the landing gear or
road wheels, 102 the tail which is a circular ring
surrounding and guarding the propeller (not
shown). The wing in its roadable position is
indicated in full lines in Fig. 13, the brace wires
having been unfastened to allow it to be swung.
The wing in’ its flying position is indicated In
dotted lines in Fig. 13. The universal joint 104
is disposed between the wing 103 and the body
100 and allows both rocking and turning about
a nearly vertical axis.

Fig. 14 shows a detail of umversa] joint 104.
The body 100 includes g pylon 132, within which
are disposed structural members 105 attached to
substantially vertical sleeve 106.
ably in sleeve 106 is the yoke 10T which is pre-
vented from coming out by the nut 108. The
upper end of ycke (07 has a slot between legs 133,
in which the block (08 is fitted and is retained by

55

Fitting rotat-

65

the bolt or pin 110 which passes through both - -

legs or sides 133 of the yoke 107 and block 109.
The upper end of block (08 is transversely drilled
for another bolt 112 at right angles to bolt 110.

Bolt 12 also passes through the bifurcated fitting
111, which is attached to and forms a part of the

70 .

wing 103. Thus the joint is completely universal -

about mutually perpendlcular axes, namely, bolt

76
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{12, bolt 110 and yoke 107. This allows rock-
ing sideways, rocking fore and aft and turning
about a nearly vertical axis or any combination
of these motions. Any other type of universal
s joint would come under the intent of this dis-
closure, but as there are so many of them, only
this type is shown
Referring now to Fig. 15. The previous de-
scription has contemplated the use of a wing of
10 substantially rectangular planform or one of
slightly tapered tips. However, Fig. 12 shows
the planform of a wing which could be used with
this invention. The wing #15 is swept back, the
tips of the wing are considerably behind the cen-
15 ter of gravity of the machine.
driven by the propeller ({7 and is conventional
except that the lateral control is effected by rock-
ing the wing sideways as discussed earlier in this
disclosure. Fore and aft contrel is preferably
20. controlled by fore and aft rocking of the wing
{15, but may be obtained by elevators placed on
the wing tips, but this is neither preferred nor
shown. Directional stability is obtained by the
fins 119 erected on the wing tips and which are
2§ behind the center of gravity. Structural mem-
bers may be located in the wing as desired to
carry the loads to the support points and to the
bracing members. The advantage of this form
of wing lies in the fact that the engine and pro-
80 pelier can be located close together with passen-
gers in front, and still have the fin surface far

enough back to give the craft sufficient direction-.
al stability. However, with normal control meth- '

ods this type is difficult to control because a roll-

8§ ing moment applied to an aileron would give &
pitching moment which would be objectionable
Referring to Fig. 16, a conventional a,lrcra;ms
shown comprising a fuselage i34, on which)is
mounted a wing (35, which may be rocked elt

40 sideways, or fore and aft, or both, in tne man-
ner previously disclosed. The form o
craft is conventional, being proyvided (1
tractor propeller 136, and with a mpenn‘age
consisting at least of horizontal stabi zer 137 and

48 vertical fin 138 which may &lso ipclude movable -

control surfaces such as rudder and elevator.

It will be understood that’ ﬂw aircraft de-
scribed will function in acco da}pfe with the pre-
liminary description. g

s0 It will also be understobcl/ hat although the
description has been lixmted to monoplane con-
structions, which are preferred the use of mul-
tiple wings is also ¢ mpla.ted.

I claim: o

g8 1. Aircraft comprlsi)lg a body, a wlng plvotally
mounted on the body substantially above the
center of gravxt;y of the aircraft, means for tilt-
ing the wing ‘i‘elatlve to the body so as to de-
al ﬂlting and displacement of the

dlsplacement in order to change the
'Of the aircraft, a pusher propeller dis-

propeller.
2. Airceraft comprising a body, & propeller rear-
ward of the center of gravity of the body, a wing
"7o articulated to the body substantially above the

center of gravity thereof by means of 8 universal -

pivot, means for tilting the wing relative to the
body upon an axis lying in the plane of symmetry
but angularly inclined upwardly and rearwardly

(] from the longitudlnal ax!s of the aircraft where-

The body 116 is -

/)
/

drical ring substantia.lly surrounding said -

2,128,060

by lateral tiiting of the wing relative to the body
is accompanied by forward motion of the rising
side of the wing, means including a relatively
short substantially cylindrical ring of such di-
ameter as to surround the propeller to position g
the lateral center of pressure of said body sub-
stantially behind the center of gravity to secure

" directional reaction from lateral displacement of

the aircraft.

3. Aircraft comprising a body, & wihg ‘pivotally 10
mounted on the body substantially above the
center of gravity of the airgraft, n/re\ s for tilting
the wing relative to the body so° ‘ag’/to develop a
lateral tilting and dlsplacemem: of the craft, and
means on the body to develop lateral resistance 15
behind the center of gravity s_ponsive to-lateral
displacement in-order to (change the direction of
the aircraft, a pusher propeller disposed sub-
stantially behind the eenter of gravity, said last
mentioned means compriéing a short cylindrical gp
ring substantially( sun‘oundlng said propeller,
and means for t,tltmg the wing relative to the
body upon & t(ransyerse axis so as to develop
longitudinal cmtxplling functions.

4. Aircraft comprising a body, a wing connected g5
to the body substantially above the center.of
gravity og( the, aircraft by means of a universal
pivot, means jbr tilting the wing relative to the
s to develop a lateral tilting, and means
-ently operative tc effect a change in the gg
y elation between the span of the wing and
the\langitudinal axis of the body, and means for
~ilh!xg the wing relative to the body upon a trans-
vé%e axis so as to develop longitudinal control-
ifig functions. %
(5. Aircraft comprising a body, a wing articu-
lated to the body substantially above the center
of gravity thereof by means of a universal pivot
connection, means for confining the wing relative
to the body to tilt upon an axis lying in the plane 49
of symmetry but angularly inclined upwardly and -
rearwardly from the longitudinal axis of the air-
craft whereby lateral tilting of the wing rela-
:ive to the body is accomplished by forward . ®
motion of the rising side of the wing, and means g5 -
for tilting the wing relative to the body upon a
transverse axis so as to develop longitudinal con-
trolling functions.

- §. An airplane having a fuselage, a propeller

-at the rear of the fuselage, a fixed ring surround- gy

ing.the propeller, a wing, and means including a
pivot between the wing and the fuselage to con-
nect. the wing and the fuselage and to permit
oscillation of the wing about an axis intersecting
the longitudinal axis of the fuselage to direction- gy
ally control the atrcraft.

7. -An airplane having a fuselage, a wmg, means

. including a pivot between the wing and the fuse-

lage to connect the wing and the fuselage and T
to permit oscillation of the wing about an axis g .
intersecting the longitudinal axis of the fuselage )
to directionally control the aircraft, a propeller
at the rear of the fuselage, and a ring surround-
ing the propeller to shift the lateral center of
pressure of the fuselage to a point behind the g
center of gravity of the fuselage.

8. An airplane having a fuselage, a propeller
at the rear of the fuselage, a fixed ring surround--
ing the propeller, a wing, means including a pivot
between the wing and the fuselage to connect the 7o
wing and the fuselage and to permit oscillation of
the wing about an axis intersecting the longi-
tudinal axis of the fuselage to directionally con~
trol the aircraft, and means to rotate the wing

through an angle of approximately ninety de- 7§
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grees to align the longitudinal axis of the wing
with the longitudinal axis of the fuselage.

9. A tailless type aircraft comprising a body,
a universal pivot mounting substantially above
the center of gravity of the body, a main support-
ing wing carried by said mounting with the point
of pivotation substantially in the plane of the
wing, means to tilt the wing laterally with respect
to the body and other means responsive to said
lateral tilting to change the angular relation be-
tween the spanwise axis of the wing and the longi-
tudinal axis of the body, said wing constituting
the sole movable control surface.

10. A tallless type aircraft comprising a body, a
universal pivot mounting substantially above the
center of gravity of the body, a main supporting
wing carried by said mounting with the point ot
pivotation substantially in the plane of the wing,
a single wing controlling member connected to the
wing and operable to tilt the wing to elevate or
depress the craft, or to tilt it laterally for steer-
ing purposes, and means responsive to the lateral

B

tilting to change the angular relation between the
spanwise axis of the wing and the longitudinal
axis of the body, sald wing constituting the sole
movable control surface,

11. A tailless type aircraft comprising a body,
a universal pivot mounting substantially above
the center of gravity of the body, a main sup-
porting wing, carried by said mounting with the
point of pivotation substantially in the plane of
the wing, a controlling lever movable on a uni-
versal pivot within the body, connecting means
between the wing and the lever operable to tilt
the wing to elevate and depress the craft when
the lever is moved in fore and aft direction, and

to laterally tilt the wing when the lever is moved

sidewise, and means responsive to said lateral
tilting to concurrently change the angular rela-
tion between the spanwise axis of the wing and

the longitudinal axis of the body to steer thed
craft, said wing constituting the sole movap}&‘*

control surface

5

10




