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This invention relates to certain improve-
ments in airplanes; and the nature and ob-
jects of the invention will be readily under-
stood by those skilled in the art in the light of

5 the following explanation and detailed de-
scription of the accompanying drawings il-
lustrating what I at present believe to be the
preferred embodiments or mechanical and
aerodynamic expressions of my invention

20 from among various other forms, designs, ar-
rangements, combinations and constructions
of which the invention is capable within the
spirit and the scope thereof.

In the so-called floating types of ailerons or

15 lateral control surfaces for an airplane, the
ailerons or control surfaces are free to foat
with and be adjusted by and in accordance
with the airflow acting thereon, in order to
increase the control effectiveness of the aile-

20 rons and the resulting efficiency of the air-
plane ldteral control with the airplane in or
approaching the condition of stall. The in-
creased lateral control effectiveness of the
floating types of ailerons with the airplane

25 in the condition of stall or near stall, is main-
ly due to and arises from the fact that under
stall or near stall conditions the airflow acts
upon the ailerons to cause them to float or
swing upwardly, thereby adjusting the aile-

80 rons to position, under the low speed of stall
or near stall, for increased control effective-
ness when actuated to laterally control. the
airplane, and particularly increasing the ef-

fectiveness of down aileron movements. In
certain designs and arrangements of such
floating ailerons the range or extent of the
floating movemeunt is limited or restricted,
and in cother arrangements such floating
movement is unlimited within design and ai-
leron mounting limits; while the floating
movement in some instances is dependent
upon the position of the aileron control oper-
" ating mechanism, for example the ailerons
only being free to float with the operating
control within a range of neutral position,
and in stil]l other instances the arrangement is
such that the ailerons are free to float for and
throughout the entire range of aileron oper-
ating control movement and positions.
With the present types of floating ailerons

1930. - Serial No. 468,405.

serious difficulties arise from the mounting
and location of such ailerons, thus materially
detracting from and offsetting the beneficial
and desirable control results possible with the
floating aileron. When a floating aileron is 55
mounted and located conventionally, that is

at the conventional aileron location, the lift
and efficiency of the wing is substantially de-
creased because of the movement of the aile-
ron in its normal, neutral position, by the air- 60
flow from alinement with and interrupting the
carrying out of the wing contour and camber

by thetrailingedge sectionofthewing. Onthe
other hand, if the floating aileron is removed
from conventional aileron location, and for 65 .
example, mounted to materially overhang the
wing tip, or located in outward extension
thereof,-then the drag is increased and the

“overall wing span seriously added to, while

structural and weight complications result in 70
properly mounting and bracing a floating ai-
leron so located. Again, if the floating aile-
ron is located and mounted removed or re-
mote from a wing, the structural complica-
tions and increased drag remain, with the 75
possible added aerodynamic difficulty of in-
ter-surface interference between the wing
and the removed or remote aileron, which
must necessarily be located at least relatively
proximate to, even though spaced from the 80
wing. :

My present invention aims to substantially
eliminate or materially reduce the foregoing
general and other difficulties and inefficiencies
encountered with the floating types .of aile- 85
rons, as well as other control surfaces, by the
provision of a novel and efficient design, ar- .
rangement and mounting of lateral control
surfaces or ailerons for an airplane, in which
the aerodynamic and control effectiveness of 90
the floating type of control surface or aile-
ron are obtained, particularly with the air-
plane approaching or in the condition of
¢tall, while the advantages and efficiencies of
the conventional or non-floating types of aile- 95

.Tons are retained, during and with the air-

plane in normal flight attitudes and under
and substantially throughout the range of
normal flight conditions,

A control surface of the invention, such 100
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as an aileron or lateral control surface, is
fundamentally characterized by the design
and formation of the total control surface
into a non-floating conventional, positively
operated and controled section, and a float-
ing section operatively associated and coupled
therewith but free within determined limits
to float independently thereof and have its
position adjusted by the action of the air-
flow under certain conditions, and to be posi-
tively operated and controlled by and to-
gether with the non-floating section, under
certain conditions and during certain con-
trolled movements of the non-floating sec-
tion, the floating and mon-floating sections
* then together operating a2 a single unit con-
trol surface. : '

A feature of the invention, particularly in
the case of a lateral control surface or aile-
ron, resides in the mounting of the control
surface with the floating section thereof lo-
cated at the relatively inefficient tip portion
of a wing, and the non-floating, directly and
positively controlled and operated section
mounted conventionally on the wing inward-
ly.and in continuation of the floating section,
so as to practically eliminate the wing effi-

ciency reducing effect of a floating aileron in’

oy

such “position, and secure from the floating
and adjustment of the floating section by the
airflow the increased control effectiveness in
the condition of stall or near stall, as well
as the tendency of the floating section to
retard or delay the stalling of the wing tip
portion, which is considered as reaching a
condition of stall in advance of the remaining
portion of a wing.

Another feature of my invention is pre-
sented by a control surface, such as an aile-
ron, formed of a floating section and a non-
floating conventionally operated and directly
controlled section, which sections are so cou-
pled together and operatively associated that
the floating section is free under the slow
speed conditions of stall or near stall, to float
or swing upwardly relative to the non-float-
ing section, and which in such adjusted po-
sition is then positively operated by and with
the non-floating section on downward move-
ments of the latter, the sections then together
functioning as a single unit surface with in-
creased control effectiveness on down move-
ments thereof.

As a further feature the invention pro-
vides the opposite floating sections of the
opposite ailerons of a lateral control system,

for both up and down movement together

with the positively operated non-floating sec-
tions as they are swung upwardly and down-
wardly, tespectively, when the floating sec-
tions have floated and ate swung upwardly
to airflow adjusted positions under the condi-
tions of stall or near stall, so as to increase
control effectiveness, and substantially bal-
3 ance the drag from the opposite floating sec-
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tions tending to avoid the evolution of the
spin, with the airplane under stalled con-
ditions. ’ '
_Another feature resides in the mechanisms
for operatively associating and coupling the
floating and non-floating sections forming the
control surface of the invention, by which
the desired functioning and control thereof

in accordance with the principles of the in- .

vention, is obtained in an efficient manner;
and in the design, construction and mounting
of such mechanisms to insure positive reliable

operation under conditions of service, with -

mechanical simplicity and minimum weight;
and further in the design and construction
of such coupling mechanisms by which they
are capable of and adapted to mounting and
installation as a unit on an airplane in co-
operation with the conventional control sur-
faces thereof for converting such surfaces to
the floating type.

The invention includes as another feature
thereof the arrangement and mounting of a
control surface embodying the floating and
non-floating sections, adapted for a wing
cellule of the multiplane type, in which the

non-floating section is mounted on one wing

and the floating section on another wing of
the cellule, with mechanism of the invention
operatively coupling and associating the float-
ing and non-floating sections for- operation
in accordance with the requirements and to
secure the results of the invention.

With the foregoing general objects, fea-
tures and results in view, as well as certain
others which will be apparent from the fol-
lowing explanation, the invention consists
in certain novel features in design, construe-
tion, mounting, and combination of elements,
as will be more fully and particularly referred
to and specified hereinafter.

Referring to the accompanying drawings:

Fig. 1is a view in top plan of one form of -

aileron or lateral control surface embodying
the operatively coupled floating and non-float-
ing sections of the invention mounted in con-
ventional aileron location on a wing with a
portion ‘of the outer floating section over-
hanging the wing tip; a portion only of the
wing and a conventional aileron operating
control mechanism being shown, and the op-
posite side of the wing and the opposite

‘aileron of the wing being omitted.

Fig. 2 is a view in top plan of a portion
of a wing and conventional aileron operating
control mechanism, with another form and
mounting of aileron of the invention mounted
thereon in conventional aileron location, in
which the outer floating section terminates
at and does not overhang the adjacent wing
tip; and further showing a modified form of
coupling mechanism of the invention opera-
tively connecting the floating and non-float-
ing sections. . . .

Fig. 3is a top plan view of another form of
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lateral control surface or aileron of the in-
vention mounted and arranged on a wing of
the high aspect ratio type, in which the outer
floating section of the aileron provides an
outer or tip extension in continuation of the
wing, a portion only of the wing and a con-
ventional aileron operating control mecha-
nism being shown.

Fig. 4 is a view, more or less diagram-
matical, in end elevation, of i form and ar-
rangement of lateral control Surface of the
invention mounted on a biplane wing cellule,
in which the floating section is mounted on
the upper wing, the non-floating, positively

the lower wing, and céupling mechanism of
the invention operatively connects and as-
sociates such sections forming the total con-
trol surface. ' ' ’
Fig. 5 is an enlarged view in.top plan of

‘the coupling mechanism of Fig. 1 operatively

connecting the ‘inner positively controlled
non-floating aileron section’ and the outer
floating section of the aileron, with the sec-
tions and the coupling mechanism in normal

neutral control position, a part of the wing £

and aileron sections only being shown with
portions thereof broken away.

TFig. 6 is a vertical transverse section
through a portion of the coupling mechanism
taken as on the line 6—6, of F ig. 5, and
showing other portions of the mechanism in
elevation, with a portion of the wing and
the aileron sections indicated only in outline,
and showing by dotted lines the upwardly
floated pdsition of the floating section and
relative positions of portions of the coupling
mechanism, _

Fig. 7 is an enlarged view in top plan of

the form of coupling mechanism of Fig. 2
connecting the floating and non-floating sec-. ]

tions of the aileron with the sections and cou-
pling in normal neutral control position, a
portion only of the wing and aileron sections
being shown with parts thereof broken away.

Fig. 8 is a vertical, transverse section taken

- as on the line 8—8 of Fig. 7, with a portion

50

of the wing and aileron sections indicated.
-diagrammatically in outline only, and show-

ing by dotted lines the upwardly floated posi-

tion of the floating section and relative posi-

tions ofithe coupling mechanism. .
Fig. 9 is a transverse section taken on the

“line 9—9 of Fig. 8, through the coupling

55
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mechanism showing the shock absorbing con-
nection therebetween. : c
Several possible designs, arrangements,
and mountings of centrol surfaces of the lat.
eral control or aileron types incorporating

. the principles of my invention, together with

several different embodiments of mechanism
for operatively associating and coupling the
fleating and mnon-floating sections of such
control surfaces for functioning in accord-
ance with the invention, are disclosed and

~over the leading edge of aileron

3

described herewith only as examples to il-
lustrate the principles and several features
of the invention, and not to restrict its ap-
Dlication to these particular aerodynamical
and mechanical expressions thereof. . It is
recognized that the invention is capable of
a variety of other expressions for carrying
out the' broad principles and severa] fea-

tures thereof, and such other expressions are’
contemplated by the invention and included

within, its scope. Further, while in the ex-
amples and expressions thereof here shown,
the invention is embodied in and applied to

) lateral control surfaces or ailerons, it is to
directly operated and controlled section on

be clearly understood that the principles and
certain features thereof are adapted to air-
craft control surfaces generally, as will be

.recognized by those familiar with the air-
“eraft art. :

One form and embodiment of a lateral con-
trol surface or aileron incorporating and

carrying out the principles of my invention,

is illustrated in Fig. 1 of the actompanying
drawings, in which the aileron A of the in-
vention is mounted. on the wing W at and
orming a portion of the wing trailing edge
in accordance with conventional aileron lo-

70
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80

cation practice, and extends in the present in- -

stance outwardly a distance from and over-
hanging the adjacent wing tip.  The aileron

: v > . v
A comprises the inner section 1 having a sec-

tion or profile in continuation of and carry-
ing out the section of wing W to form a
trailing edge portion therefor in the usual
manner, and the outer, floating section 2

. . . . . A
alined with inner section 1 in outward con-

tinuation thereof and having the extended
wing tip overhaging portion 8 formed with
the forwardly extended static balance portion
4 at and adjacent the wing tip. The outer
oating section 2 is preferably formed with
the outer extended tip overhanging portion
8 thereof symmetrical in section, while the
inner portion along the wing W is formed of

a seclion carrying out the wing section and :

similar to the section of the adjacent inner
aileron section 1 with which it alines.

105

The aileron A and the sections 1 and 20of

which it is formed, are pivotally mounted for
vertical swinging on the wing W around the
horizontal axis formed by their axially
alined longitudinal teams 5 and 6, Tespec-
tively, located adjacent the leading edges of
the sections, by the hinge fittings 7 carried
by the wing W on which beam 5 and 6 are
pivotally mounted. In the example hereof,
the wing W extends a distance rearwardly
A'in accord-
ance with one form of conventional aileron
mounting. :

The inner section 1 of the aileron A is di-
rectly positively actuated and controlled by
the pilot in the usual manner through the
medium of conventional or other suitable
pilot operated aileron, control mechanism.

120
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Tor example, I happen to show the portion
of a conventional aileron control mechanism
which includes the crank 8 mounted on the
wing W and operating a push and pull ‘rod 9
extending rearwardly and outwardly through
the wing to a control horn 10 on the upper
side -of aileron section 1, together with the

control wires 11 leading from crank 8 to the

cockpit control (not shown}, so that actua-
tion by the pilot of the cockpit control will
raise and lower aileron section 1 on its hinges
7 in the usual manner, It is understood, of
course, that a similar aileron A is mounted
at the opposite end of the wing (not shown)
and that the control mechanism above de-
scribed is duplicated atthe opposite side of
the wing in operative connection with such
aileron section 1 (not'shown) there mounted.

The opposite aileron sections 1 are thus dif--

ferentially operated for lateral control by the
pilot actuated aileron operating mechanism
in the well known and understood conven-
tional manner, and it is not deemed neces-

sary to show the opposite aileron A and con- .

nected operating mechanism which 1s a mere
duplication of the zileron A and operating
mechanism as shown in Fig. 1 of the draw-
ings. -

Tollowing and in accordance with the prin-
ciples of my invention, the outer section 2
of aileron A, is free to float and swing ver-
tically within determined limits, independ-
ently of the inner, non-floating positivelv
controlled section 1, under certain airflow
conditions and in certain positions of the in-
ner section 1, and to be actuatedby and swung
with the inner section 1 as a unit control sur-
face or aileron A during certain controlled
movements of the inner section 1. This is
accomplished in the present example through

" the medium of a coupling mechanism, des-

45

50

60
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ignated generally in the drawings by the ref-
erence letter C, permitting floating of sec-
tion 2 independently of section 1, and auto-
matically operated to ‘releasably couple and
connect section 2 with section 1, by and upon
certain controlled movements of the latter
with the sections 1 and 2 in certain relative

-positions with respect to each other.

In the design, arrangement and mounting
of sections 1 and 2 forming aileron A, refer-
ring now to Figs. 5 and 6 of the drawings in
connection with Fig. 1, the outer end of beam
5 of inner section 1 terminates a distance in-
wardly from the adjacent ends of the sec-

tions and the clearance space therebetween, P

and the inner end of beam 6 of outer section
9 extends inwardly to and a distance into the
outer end of beam 5 which rotatably receives
the same. Inthismanner the coupling mech-
anism C operatively mounted on the tele-
scoped and rotatably engaged ends of beams
5 and 6, is located within aileron section 1,
spaced inwardly and removed from the space
between the sections, with the coupling pro-

1,846,065

tected from the elements and the effect of
snow and ice, or other foreign matter.

The floating outer section 2 of aileron A,
is mounted through the medium of its beam
6, for limited vertical' swinging or floating
independently of and with respect to inner
section 1, by limiting the rotation of beam 6
in the outer-end of beam 5 of section 1. The
beams 5 and 6 are preferably the usual metal
tubes, and the inner end of beam 6 which is
rotatably received in beam 5, is provided
with an internal plug or reinforcing block
12 (see Fig. 6) suitably fixed therein, having
a vertical slot 14 extending therethrough and
elongated in opposite directions from the
vertical above and below the center of the

75

80

beam, respectively, and transversely or-cir- .

cumferentially thereof, as will be clear upon
reference to Fig. 6 in connection with Kig.
5 of the drawings. The beam 6 end within
beam 5 is formed with elongated slots 6a
therethrough (see Fig. 6), alined and co-
extensive with the opposite upper and lower
ends, respectively, of slot 14, and a vertical
pin or bolt 15 is mounted in fixed position on
and extending transversely through beam 5,
which is provided with suitable upper and
lower alined bores to snugly and tightly re-
ceive the pin, with the pin or bolt 15 disposed
in and extending vertically through the slot
14 in block 12 and the opposite upper and
lower slots 6a in beam 6 alined with the ends
of slot 14, respectively. ‘ :

By this arrangement, the end of beam 6 is
rotatable in the beam 5, and section 2 is ver-
tically:swingable independently of section 1
within the limits defined by the extent o
opposite elongation of slot 14 in block 12 and
alined slots 6a of beam 6, and the vertical

pin 15 fixed on beam 5 and extending through :

such slots. The inner positively operated
and controlled, non-floating section 1 of
aileron A, in normal neutral position as
shown by full lines'in Fig. 6 of the drawings
and also in Fig. 5, locates and positions the
pin or bolt 15 in vertically disposed position,
and the outer floating section 2 of aileron A
in its normal position in alinement with the
inner section 1, locates and positions the slot
14 of block 12 in its beam 6, with pin 15 en-
gaged by the block and holding beam 6 and
section 2 'against ‘downward swinging from
normal position alined with section 1 in its
normal neutral control position. In the

foregoing normal alined, neutral control 1

osition of sections 1 and 2 forming aileron
A, the slot 14 of block 12, is disposed with
the upper half elongation thereof extended

- rearwardly and the lower half elongation ex-
tended forwardly (see Fig. 6), so that with

the inner non-floating section 2 held in its nor-
mal neutral control position, the outer, float-
ing section 2 is free to float or swing upward-
ly independently of inner section 1, until pin

15 1s engaged by the opposite sides of slot 14, .
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to the dotted line position of section 2 and
slot 14 in block 12 as shown by Fig.6. From
this upwardly swung position the floating
section 2 is free to float or swing downwardly
to normal position, and the extent of inde-
pendent swinging or floating of section 2
is determined by. the characteristics of the
particular wing employed and by the degree
of control desired, in" the present instance
section 2 being free to fleat throngh approxi-
mately 10°. v
In the neutral control position of inner
aileron section 1 with the outer floating sec-
tion 2 in its normal lowéred position alined
with section 1, as shown by full lines in F ig,
6, upward swinging or raising of inner sec-
tion 1 by the cockpit control mechanism will,
due to the pin 15 and slot 14 in block 12, cause
the outer floating section 1 to simultaneously
swing upwardly with the inner section, while
upon downward swinging or lowering of the
inner section 1, the outer floating section .2
will not lower or swing downwardly there-

with until pin 15 has moved through slot 14 to

engage the opposite sides thereof, after which
independent movement of section 1 (about
10° in the instant example), outer section 2
will then swing downwardly with section 1.

When the wing W on an airplane reaches
or approaches a condition of stall and with
the inner section 1 of aileron A in its normal
neutral control position (full line position of
Fig. 6), the resulting airflow conditions act

upon outer aileron section 2 and cause it to-
float upwardly with respect to section 1, into-

the dotted line position of Fig. 6. In such po-
sition and under the conditions of stall when
the cockpit control mechanism is actuated for
lateral control, upon downward swinging or
lowering of inner section 1 of aileron A, due
to the relative positions of pin 15 and’slot
14, the raised outer section 2 lowers or swings

downwardly simultaneously with the inner-

section, remaining of course in relative raised
position with respect to the inner section.
The control effectiveness of down aileron
movements under the conditions of stall are
thus increased and rendered more effective
due to the raised position and increased
downward swing of outer aileron section 2.
On the other hand, neglecting the coupling
mechanism hereinafter described, upward
swinging or raising of the inner non-floating
aileron section 1, with outer section 2 raised
under the conditions of stall, will not raise
outer section 2 until pin 15 has traversed
slot 14 of bleck 12 and engaged the opposite
sides thereof, after which section 2 will raise
and swing upwardly with section 1, as will
be clear by reference to the raised dotted
line position shown in Fig. 6. _

For the purpose of approximately simul-
taneously raising and lowering the outer
floating section 2 of aileron A with the in-

ner non-floating section 1 thereof, when the-

S
floating section 2 is in its upwardly floating
position, while permitting the floating sec-

tion 2 to float or swin% u}pwardly independ-
ently of section 1 with the latter in normal

‘neutral control position, the coupling mech-

anism C includes means actuated by swing-
ing of section 1 for releasably connectin

and coupling section 2 for swinging Witﬁ
section 1, as and forming therewith the unit

‘control surface or aileron A. Through such

arrangment the upward swinging of sec-
tion 1 independently of section 9, with float-

70

75

Ing section 2 in its upwardly swung or float- .

ed position is eliminated and section 2 is
swung upwardiy and downwardly dpproxi-
mately simultaneously with and by the up-
ward and downward swinging of inner posi-
tively actuated inner aileron section 1.
Thus, with the oppositely swung ailerons A
of wing W, only one of which is here shown,
the drag of the opposite floating sections 2
thereof is substantially balanced for all con-
ditions of movement, which balancing of the
drag tends to eliminate and avoid the evolu-
tion of the “spin” with an airplane under
conditions of stall and during lateral control
thereof by operation of the ailerons A.

In carrying out the above feature of the
invention, in the specific example here shown,
the coupling mechanism C, referring now to
Figs. 5 and 6 of the drawings, includes a
coupling member or. sleeve 20 mounted on

the beam 6 of floating aileron section 2, ad-.

jacent the end of beam 5 of the inner non-
floating section 1 of aileron A, and the cou-
pling member or sleeve 21 mounted on and
carried by beam 5 of section'l adjacent sleeve
20, for sliding movement on and-axially of

beam 5 to and from position in engagement -

with sleeve 20 releasably connecting beams
5 and 6 and the aileron sections 1 and 2. The
coupling sleeve 20 is mounted on beam 6
against axial movenient thereof but permit-
ting limited and cushioned rotational move-
ment thereon by a shock absorbing mounting
which includes a mass of rubber or the like
yielding, resilient material 22, referring to
Fig. 9 in particular taken in connection with
Fig. 5, pressed and secured in an annular
recess around the outer end wall of sleeve
20, with a spaced series of lugs 23 extended
inwardly from the wall of the coupling into
and embedded in the mass 22, and a similar
series of radially disposed lugs 24 spaced
around the exterior of beam 6 and extending
inwardly into and embedded in thé rubber,
yieldable mass 22, the lugs 24 alternating
with and extending between the coupling
lugs 23 (see Fig. 9.) The rubber mass 22

- forms a shock absorbing yielding connection

between sleeve 20 and beam 5, which permits
limited rotational movement of the sleeve in
either direction by compressing such mass

between the lugs 23 and 24.

The coupling sleeve 21 is slidably mounted
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and confined on beam 5 adjacent the outer end
of the beam for movement axially thereof,
but held against rotational movement on the
beam, by the outer ends of the pin or bolt 15
which extend outwardly through the similar
upper and lower alined slots 25 (see Fig. '6)
disposed longitudinally of the coupling sleeve
or member 21 through the inwardly extend-
ing reduced diameter portion 26 thereof.
The coupling member or sleeve 21 is slidable
outwardly to adjacent sleeve 20 on beam 6 for
engagement therewith, and inwardly of beam
5 to the disengaged and uncoupled position
of Fig. 5, the length of the slots limiting such
movements and being such as to permit of en-
gagement of the sleeves 20 and 21.  The in-
ner end face of coupling 20 on the beam 6 is
formed with a series of serrations or clutch
teeth or the like 27 therearound, and the adja-
cent outer end face of coupling 21 on beam 5,
is formed with a similar series of serrations
or clutch teeth 28 therearound for engage-
ment and meshing with the teeth 27 of cou-
pling 20 to releasably couple and connect
these members or sleeves 20 and 21 and the
beams 6 and 5 on which mounted, together for
simultaneous rotation, when the coupling
sleeve 21 is slid or moved outwardly on beam
5. A coil spring 29 (see Fig. 5) is mounted
over beam 5 between the coupling sleeves or
members 20 and 21, with its opposite ends
seated in suitable recesses formed in the ends
of the sleeves, this spring 29 normally tend-
ing to force sleeve 21 inwardly on beam 5 to
position disengaged from sleeve 20 and dis-
connecting or uncoupling beam 5 and aileron
section 1 from beam 6 and floating aileron
section 2. ‘
The coupling sleeve or member 21 is slid or
moved outwardly on beam 5 into position en-
gaged with mem%er 20 on beam 6, by rotation
of beam 5 to swing the inner aileron section
1 upwardly, through the following mecha-
nism. A support arm or lug 30 is fixed on

5 beam .5 extending from the forward side
thereof in horizontal position with beam 5

and aileron section 1 in normal neutral con-
trol position. A yoke member 31 is pivotally
mounted for horizontal swinging on a verti-
cal pin or pivot 32 carried by the support arm
30.  This yoke member 31 includes the upper
and lower arms 83 extending horizontally
across and spaced from the upper and lower
sides, respectively, of beam 5, and bearing at
their ends against the inner end face of the
reduced diameter portion 26 of coupling
member or sleeve 21, as will be clear by refer-
ence to Figs. 5 and 6 of the drawings. A
yoke operating arm or lever 34 extends from
the upper side of yoke 31 adjacent the pivot
pin 82, a distance inwardly along, normally
substantially parallel with but disposed in a
plane above beam 5 (see Fig. 6); and at ap-

roximately right angles to the yoke arms

3 (see Fig. 5). The inner end of yoke lever

1,848,065

34 is connected by a ball and socket universal
connection 35 to the upper end of a tube mem-
ber 36 which extends forwardly and down-
wardly to and telescopically fits over and is
slidable on a rod member 87 which is secured

and attached at its lower forward end to the

lower portion of the rear beam 38 of wing W,
Dby a universal connection 839. A compression
spring 40 is mounted over the rod member 37
and confined thereon between a cup 41 fixed at
the lower ferward end of member 87, and a
cup 42 fixed at the lower end of tube mem-
ber 36 and movable therewith. Opposite
rods 43 extend between cups 41 and 42 to pre-
vent separation of telescoping members 36
and 87, but are freely slidable in the cup
members. to 'which they are mounted so as to
permit compression of spring 43 when mem-
ber 36 slides downwardly on member 37. At-
tention is here called to the fact that the
compression spring 40 is considerably stiffer

‘than the coupling - members disengaging

spring 29, for a purpose appearing here-
after. '

With the foregoing coupling mechanism,
when the inner non-floating aileron section
1 and its beam or axis 5 are in normal neu-
tral control position, the yoke 31 is in posi-
tion permitting spring 29 to force coupling
member or sleeve 21 inwardly on beam § out
of coupling engagement ‘with coupling mem-
ber 20 of aileron section 2, as shown by Fig.
5. In this position, the outer floating
aileron section is free to float or swing up-
wardly independently of inner section 1, due
to the hereinbefore explained arrangement
and relation of slot 14 and pin 15. How-

. ever, in any position of outer section 2, when

beam 5 is. rotated by the cockpit control
mechanism (not shown) to swing inner
aileron section 1 upwardly around beam 5
as an axis, due to the fact that spring 40
is stiffer than coupling spring 29, the upper
end of telescoping member 36 is held in po-
sition above the axis of rotation of section 1,
while the yoke support arm 30 with yoke 81
swings forwardly and downwardly, which
causes the yoke 31 and arms 33 thereof to
rock outwardly against and force coupling
member 21 outwardly on beam 5 into engage-
ment with coupling member 20 on beam 6.
Continued upward swinging of beam 5 and

“aileron section 1 after teeth 27 and 28 of

the coupling members are meshed and en-
gaged, simultaneously swings ailéron sec-
tions 1 and 2 upwardly togéther. This con-
tinued upward swinging after engagement
of coupling sleeves or members 20 and 21,
with member 21 at its limit of outward
movement, is permitted by the telescoping
of members 86 and 37 and yielding or com-
pressing of spring 40 between the cups 41
and 42, to permit the yoke 31 operating lever
34 to continued downward swinging with
the coupling sleeve or member 21 and arms
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33 maintained against further yielding or
outward movement. Downward swinging
of beam 5, from upwardly swung position
thereof, swings the aileron sections down-
wardly in coupled relation until beam 5 and
section 1 reach normal neutral control posi-
tion, whereupon yoke 31 and arms 33 there-
of swing inwardly and spring 29 forces cou-
pling member 21 from engagement with
member 20. Thus on upward ‘swinging of
section 1, the outer floating section 2 is
coupled for swinging therewith, after a
slight lag, in .the present instance about 2°,
for engagement of the members 20 and 21 and
meshing of the teeth thereof. ,

The size and shape of the serrations or
teeth 27 and 28 of coupling sleeves or mem-
bers 20 and 21, may be varied as required to
secure the desired results and extent of mesh-
ing or coupling lag, for example such teeth
can be symmetrical, square or of sharp angle.
With teeth of the shape and arrangement
here shown, on downward swinging from
upwardly swung.position of the coupled
aileron sections, as long as there is air pres-

_ sure_above floating section 2 forcing down-

40

"™~
<

o

-coupling mem

ward thereon it will lower with section 1,
but if positive means for lowering is desired
such symmetrical, square or sharp angle
teeth may be employed. Also, to avoid, pos-
sibility of accidental locking of the coupling
mechanism against disengagement, a. stop
(not shown) can be provided for yoke 31
which will stog swinging thereof when the
e
gaged or meshed. = . ~
In flight the aileron A formed of floating
section 2 and directly actuated non-floating
section 1, with the above described coupling
mechanism operatively associating these
eileron sections, operates and functions as
follows. With the aileron sections 1 and 2.
in alined normal neutral control position,
as shown by full lines in Figs. 5 and 6, up-
ward swinging of t?le inner section 1 causes
the coupling mechanism to connect floating
section 2 thereto, which section 2 is then
swung upwardly simultaneously therewith.
On the other hand, downward swinging of
section 1 from the normal neutral control
position, due to the relative positions of slot
14 and pin 15 (see Figs. 5 and 6) -and the
fact that
member 21 with mémber 20, allows section 1
to swing downwardly in advance and inde-
pendently of outer floating section 2, until
pin 15 traverses slot 14 and en ages the op-
Posite side thereof, after Whicﬁ section 2 is
swung downwardly with section 1. -When
the airplane on which wing W is mounted
approaches or reaches a condition of stall
with the inner nonfloating section 1 of aile-

ron A in normal neutral ‘position, the outer -

floating section 2 of aileron A, floats and is
swung upwardly by the action of the air-

r teeth are sufficiently en--

yoke 81 does not engage coupling, .

flow thereon to the dotted line position of
Fig. 6. Then upon actuation of aileron sec-

tion 1 to swing the same either upwardly or
downwardly

for lateral control, due to the
coupling mechanism and the relative posi-
tions of slot 14 and pin 15 (see Fig. 6), the
outer floating aileron section 2 is swung up-
wardly and downwardly with he inner pos-
itively and directly operated inner aileron
section 1. Thus, effective lateral control
under stalled conditions is secured because
of the raised upwardly swung positions of

-
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the floating aileron sections 2 of the opposite -

ailerons A, only one of which i here shown,
while the drag from these aileron sections

80

is substantially balanced due to their simul- .

taneous opposite raising and lowering with
and by their respective inner sections 1. . This
balancing of the drag tends to avoid the evo-
lution of the “spin” by lateral control oper-
ation under stall conditions. ' o

The shocks and jars of engaging coupling

‘members 20 and 21, as well as those incident
to rought controlling or air conditions with_

the coupling members engaged, are absorbed

‘and cushioned by the yielding connection be-

tween beam 6 and

coupling sleeve or mem-
ber 20, heretofore

described.

85

99

In Fig. 2 of the drawings another design |

and mounting of an aileron A’ of the inven-
tion and comprising the inner non-floating
section 1 and the outer floating section 2a, to-
gether with a modified form of coupling ¢’
for these sections is shown. The aileron A’ is
mounted on the wing W’ at the usual trail-
ing edge location for vertical swinging on the
hinges 7/ to which the axially alined section
beams 5 and 6 are
this instance the outer foating section 2 of
aileron A’ terminates at and forms a part of
the wing tip, and does not overhang such tip.
A form of conventional aileron actuating

05

100

pivotally connected, but in

mechanism embodying cables 117, only one of

which is shown, attached to the upper and
lower sides of inner aileron section 1g in the
usual manner, operatively connect inner ail-
eron section la with the usual cockpit control
(not shown). If desired the outer floating
section 2a of aileron A’ is provided with a
forwardly extended static balance 4’ located
%71‘17 a slot through the adjacent portion of wing

Another design and mounting of an ailer-
on A® of the invention, consisting of the in-
ner non-floating positively actuated aileron

section 15, and the outer floating section 28,

is shown in Fig. 3 as mounted on a wing W2
of the high aspect ratio type. In this form
of aileron Az, the outer floating section 25
thereof is provided with an outer portion 3b
extended outwardly. from and in continua-
tion of the wing tip and of a chord equal to
the chord of the wing W2. The inner and
outer sections 15 and 26 are mounted by their
beams 5 and'6, respectively, on wing hinges
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7 similar to the arrangement of Fig. 1, and

the inner section 15 is connected to the cock-
pit control mechanism by cables 11/, one of
which is here shown.. The beams 5 and 6
of aileron sections 15 and 2b, are operative-
ly associated and connected by a coupling C’
of the invention such as employed with the

‘aileron of Fig. 2, and which is described in

detail hereinafter. :

The modified form of aileron section cou-
pling C’ as applied to_the ailerons A’ and
A? of Figs. 2 and 38, is illustrated in Figs. T,
8 and 9 of the drawings as applied to the
aileron A’ of Fig. 2. Referring to Figs. 7,
8, and 9, the beam 6 of outer floating aileron
section 2a rotatably extends and is received
in the outer end of beam 5 of inner aileron
section 1a. A plug or block 12 is fixed in the
inner end of beam 6, and is provided and
formed with the slot 14 therethrough, with
beam 6 formed with the slots 6¢ therethrough
alined with the opposite upper and lower
ends, respectively, of slot 14, (see Fig. 8) in
a manner similar te that described in connec-

tion with coupling C of Figs. 5 and 6, A

coupling sleeve or member 50 is mountéd on
the outer end of beam 5 for limited rotation
thereon, and a pin or bolt:15 extends trans-
versely therethrough and through bore 14 of
block 12 and bores 6a of beam 6, as will be
clear by reference to Fig. 8. The bolt 15
holds the member 50 against axial movement
on beam 5, but in order to permit of very
limited rotation of this member on beam 5 In
either direction, the bolt 15 extends through
the slightly elongated upper and lower slots
or bores 5z formed in beam 5 (see Fig. 8).

Thus, beam 6 is rotatable with respect to,

beam 5 within the limits determined by the
opposite upper and lower elongation of slot
14, as previously explained in connection
with the coupling C of Figs. 5 and 6.

A shock absorbing mounting of coupling
member 50 on beam 5 to care for the shocks
in operation due to air conditions or rough
handling of the controls is provided, similar

to that described in connection with coupling -

C of Figs. 5 and 6. In this instance the cou-
pling member 50 is formed with an enlarged
diameter inner end, or head 51 provided with
an annular recess in its inner end wall into
which a mass of rubber or the like 2 is
pressed and confined. A spaced series of lugs
93 extend inwardly from the wall of the cou-
pling and are embedded in the rubber mass
99, A similar spaced series of lugs 24 extend
radially from and around the exterior of
beam 5, and extend into and arc embedded in
the rubber mass 22 spaced between coupling
lugs 23, all as clearly shown by Figs. 7 and
9. Due to the elongated bores or slots 5a in
beam 5 through which bolt 15 extends, the
rubber mass 22 forms in effect a yielding
coupling between the member 50 and beam
5, through lugs 28 and 24, which absorbs sud-
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den jolts or shocks to which the aileron sec-
tiohs may be subjected in operation and use.

With the aileron’ A’‘having coupling of
the form of C’ between the sections 1a and
2a, when these aileron sections are in normal
neutral control position, referring now to
Fig. 8, upward swinging of inner, non-float-
ing section 1¢ will simultaneously swing out-
er floating section 2a up with it, due to the
relative positions of bolt 15 and slot 14
Downward swinging of inner section 1 from
normal neutral position will not swing outer
floating section 2a downwardly with 1t until
pin 15 traverses slot 14 (see Fig. 8.) In the
neutral control positions of sections la and
9a, outer floating section 2¢ is free to float up-
wardly under wing stalled condition to the

position shown by dotted lines in Fig. 8, and

in this raised position of section 2a, down-
ward swinging of inner section la simultane-
ously swings the raised outer section 24
downwardly with it, while upward swinging
of inner section la does not swing raised
floating section 2a upwardly with it until
bolt 15 has traversed slot 14, as will be clear
by reference to the dotted line position of
slot 14 shown in Fig. 8. The coupling C
while more simple than the coupling mecha-
nism C of Figs. 1, 5, and 6, does not give as
effective lateral control under stalled condi-
tions with the floating aileron sections up-
wardly swung, because not only losing tﬁe
effect of reduction in lift by up aileron but
there is not the drag balancing, due to the fact
that when the raised floating aileron section
at one side of the wing is lowering there ig
not a simultaneous and substantially equal
;‘_aising of the opposite aileron floating sec-
ion.

The invention by providing ailerons of the
forms and mounting arrangements of Figs.

‘1,2 and 3 of the drawings, with the floating’

sections of the ailerons located along the
trailing edge of a wing at the outer portion
of the span thereof at and adjacent the less
efficient tip portion of the wing, and the non-
floating directly and positively controlled
sections of the ailerons located along the in-
ner portion of the trailing edge of the wing
in continuation of the outer floating sections,
secures a material reduction in the wing effi-
cency lowering effect, of a floating aileron
on the more efficient inner portions of the

-wing, while at the same time eliminating the

structural and weight disadvantages of the
overhanging or remotely mounted types of
floating ailerons. Also, as it is considered
that the tip portions of a wing reach a con-
dition of stall in advance of the remaining
portion of the span of the wing, the floating
aileron sections of the invention adjusted by
the airflow are beneficial i retarding the
stalling or “burbling” point of the wing.

Tn connection with the aileron A’ mount-
ing and arrangement of Fig. 2 where the
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floating section 24 of the aileron is entirely
behind wing W’ and inboard or inwardly of
the fixed tip of the wing, in the normal flight
attitude (low angles of attack of the wing)
there is a tendency of the floating section 2a,
due to pressure differences, to float upwardly
and assume a raised position with respect to
the wing. The extent of such raising or up-
ward floating will be dependent upon design
factors with the wing under normal flight,

‘low attack angle conditions. On the con-

- trary, with the aileron designs and mount-
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‘the invention, an initial force can be applied
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ings of Figs. 1 and 3, due to the portions of

the floating sections overhanging the wing
tip and the relatively short extent of floating

section extended inwardly behind the wing

and in an area of tip wash, the tendency of
the floating sections to raise and assume an
up position will be practically negligible un-
der normal flight attitude, low attack angle
conditions, the floating sections approxi-
mately aligning with or being slightly nega-
tive thereto. ' , .

It is also to_be here noted that if desired
or found expedient with a control surface of

to the floating section of the surface for the
purpose of modifying or changing the float-
ing action thereof and the alignment of the
floatig section. :

The invention, however, is not limited to
the designs and mountings of the ailerons of
Figs. 1, 2, and 3, but includes the application
of an aileron embodying the floating and non-
floating sections to a multiplane wing cellule
with “the aileron sections separated and
mounted on different wings of the cellule,
while being operatively associated and con-
nected by coupling mechanism for operation
in accordance with the principles of my in-
vention. As an example I have selected and
more or less diagrammatically illustrated in
Fig. 4 of the drawings, a multiplane wing cel-
lule W* of the biplane type comprising upper
wing w” and lower wing w”’. On the lower
wing w’’ adjacent the tip portion thereof I

mount the positively controlled and directly

actuated aileron section 1¢ and on the upper
wing the floating section 2¢, these sections 1c¢
and 2¢ forming together the aileron A3 of the
invention. A coupling mechanism of the
invention, for example a coupling mecha-
nism: of the form of C’ hereinbefore de-
scribed, is operatively connected with the
lower non-floating section 1¢ and is provided
with an arm or lever 60 extending operative-
ly therefrom which is connected to the upper
floating aileron section 2¢ on upper wing w’
by the:streamline strut 61. With this ar-
rangement and mounting the operation of
the floating section 2¢ and non-floating sec-
tion 1¢ with which it is operatively connect-
ed, is simillar to that described in connec-
tion with coupling mechanism C’ and the
ailerons A’ and A? of Figs. 2 and 3.

9

The invention further contemplatés the
formation of a control surface, such as a
lateral control surface or aileron, with a non-

floating section of zero area so that the total -

control surface is then formed by the float-
ing section. Stch arrangement embodies the
application of a coupling mechanism of the
invention to a single section control surface
to provide such surface for floating in ac-
cordance with the principles of the invention.
A coupling mechanism embodying the in-
vention, such for example as a mechanism in.
the form of C or C’ here disclosed, is capable
of and intended as a unit for application to
a conventional or other type of suitable con-
trol surface in order to convert such surface
to one of the floating type. The coupling
mechanism as a unit can be applied for in-
stallation on and coupling with a control sur-
face in use on aircraft or can be incorporated
in an aircraft when built.

In connection with the aileron ‘arrange-
ments, it is to be further noted that the float-
ing outer section of the aileron may if desired
be arranged to entirely overhang the adja-
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cent wing tip proper, being supported as a .

cantilever from .the inner aileron section

beam-with the outer floating section beam ro-

tatably telescoping a considerable distance

into the inner section beam. If desired to re-

duce the span of the floating section it may

be given a greater chord than that of the
adjacent inner, positively controlled section

of the aileron, as will be readily apparent.

It is also evident that various changes,
modifications, variations, substitutions, addi-
tions and eliminations might be resorted to
in carrying out and expressing the principles
and various features of my invention, and
hence I do not desire or intend to limit the
invention in all respects to the exact and
specific disclosures hereof.

What I claim, is:

1. An aircraft control surface. comprising
a non-floating section and a floating section,
said non-floating and floating sections sub-
stantially axially alined.

2. An aircraft control surface formed of

-substantially longitudinally alined sections .

and one of said sections free to float with re-
spect to the other of said sections.

3. An aircraft control surface formed of
sections substantially longitudinally alined,
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and mechanism operatively coupling said sec- 1

tiors to permit one of said sections to float
independently of and with respect to the oth-
er of said sections. '

4. An aircraft control surface compris-
ing a floating section and a non-floating sec-
tion, and means operatively connecting said
sections with the floating section free to float
independently of the non-floating section by
the action of airflow thereon under certain
conditions, and under certain other condi-
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tions, said means actuated to positively cou-
ple the floating section to the non-floating
section for actuation therewith as a unit.

5. An aircraft control surface comprising
a floating section and a non-floating section,
means for positively operating the non-float-
ing section, and mechanism operatively asso-
ciating the floating and non-floating sections
with the floating section free to float inde-
pendently of the non-floating section under
certain conditions, said mechanism actuated

" to positively couple said floating section with

15.

20

30

35

40

45.

v

55

80

1

the non-floating section under certain other
conditions by operation of said non-floating
section operating means.

6. In an aircraft, a wing, a control surface
mounted on said wing comprising a floating
section and a non-floating section, and means
operatively coupling said sections with the
floating section free to float upwardly inde-
pendently of the non-floating section when
the wing is under stall conditions.

7. In an aircraft, a control surface com-
prising a floating section and a non-floating

section, mechanism operatively associating -

said sections with the floating section free to
float upwardly under aircraft stall condi-
tions, said mechanism coupling the sections
for operation together upon actuation of the
non-floating section when the floating sec-
tion is in its upwardly floated position.

8. In an airplane including a multiplane
wing cellule, a lateral control surface com-
prising a non-fleating section mounted on
one wing of the cellule, a floating section
mounted on another wing of the cellule, and
means operatively coupling said sections.

9. In an airplane including a multiplane
wing cellule, a lateral control surface formed
by a non-floating section mounted on one
wing of the cellule, a floating section mount-
ed on another wing of the cellule, and
mechanism operatively coupling said sec-
tions together for simultaneous operation
under certain conditions and for floating of
the floating section independently of the
non-floating section under certain conditions.

10. In an aircraft, a control surface
formed by a non-floating section and a
floating section, mechanism operatively cou-
pling &aid sections for operation together
under normal flicht conditions with the float-
ing section free to float upwardly under stall
conditions, and the said mechanmsmn coupling
the sections for operation together after up-
ward floating of the floating section. '

11. In an airplane, a wing, an aileron
mounted on said wing, and said aileron hav-
ing a portion thereof free to float upwardly
with respect to the remaining portion there-
of with the wing under conditions of stall.

12. In an airplane, an aileron formed of
sections with one of the seetions free to float
upwardly with respect to the other seetion
when the airplane 1s under stall conditions,
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and means operatively coupling the sections
for downward swinging together with the
upwardly floated section in relative raised
position with respect to the other section.

13. In an airplane, an aileron formed of a
floating section and a non-floating section,
control means for raising and lowering the
non-floating section, and coupling mecha-
nism operatively connecting said sections,
said coupling mechanism permitting the
floating section to swing upwardly independ-
ently of the non-floating section with the
airplane under stall conditions, and actu-
ated by raising and lowering of the non-
floating section to couple the upwardly
floated section thereto and swing the same
upwardly and downwardly therewith.

14. In an airplane and a wing thereof,
an aileron. mounted on the wing and formed
of inner and outer sections, the outer sec-
tion free to float upwardly with respect to
the wing and the inner aileron section with
the airplane under stall conditions.

- 15. In an airplane and a wing thereof, an
aileron mounted along ihe trailing edge of
the wing adjacent the wing tip, said aileron

formed by an inner non-floating section and

an outer floating section adjacent the wing
tip, and means operatively associating said
floating and non-floating sections.

16. In an airplane and a wing thereof, an
aileron mounted along the trailing edge of
the wing adjacent the wing'tip, said aileron
comprising an inner, positively actuated sec-
tion and an outer floating section, said outer
floating section of the aileron extending out-
wardly beyond the wing tip, and means op-
eratively associating said sections.

17. In an airplane, the combination with
a control surface, of control mechanism for
actuating said control surface, said control
mechanism including means coupling the
control surface  therewith and permitting

the control surface to float independently of

the mechanism within predetermined limits.

18. In an airplane, a control surface, con-
trol mechanism for actuating the control
surface, said mechanism including a cou-
pling operatively connecting the control sur-
face to the mechanism and permitting float-
ing of the control surface independently of
the control mechanism under certain condi-
tions, and shock absorbing means between
the coupling and the control surface.

19. In an airplane including a wing there-

of, an aileron including a longitudinal beam-

therefor, said aileron mounted on the wing
for vertical swinging around said beam as
an axis, the aileron and beam formed of longi-
tudinally alined sections with the adjacent
beam section ends rotatably engaged, the end

“of one beam section formed with a transverse

slot therethrongh circumferentially elon-
gated, a pin carried by the other beam section
end and extending loosely through said slot,
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whereby the slotted beam section and the
aileron section of which it forms a part is
swingable within the limits of said slot in-
dependently of the other beam and aileron
section.

20. In an airplane including a wing there-
of, an aileron mounted on the wing for ver-
tical swinging, said aileron formed of a non-
floating section and a floating section opera-
tively associated therewith for swinging in-
dependently thereof within predetermined
limits, control means connected with the non-
floating section for swinging said section,
and coupling mechanism carried by said ail-
eron sections and normally disengaging the
same, said mechanism actuated by upward
swinging of the non-floating section to en-
gage the floating and non-floating sections
for swinging together. .

21. Inan airplane wing, an aileron includ-
ing a longitudinal beam therefor, said ail-
eron mounted on the wing for swinging
around said beam as an axis, the aileron and
beam formed of longitudinally alined sec-
tions, coupling mechanism operatively con-
necting said beam sections with one of said
sections free to float independently of ‘the
other section within predetermined limits,

and shock absorbing means between said cou-

pling mechanism and said beam.
22. An aircraft control surface formed of

sections with one of said sections free to float
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independently of the other section within
predetermined limits, and yielding shock ab-
sorbing means interposed between and opera-
tively associated with said sections.

23. In an airplane wing, an aileron includ-
ing a longitudinal beam therefor, said ail-
eron mounted on the wing for swinging
around said beam as an axis, the aileron and
beam formed of longitudinally aliped sec-
tions, and coupling mechanism operatively
connecting the adjacent ends of said beam
sections with one of the aileron sections free
to float independently of the other within
predetermined limits. :

24. In an airplane wing, an aileron includ-

ing a longitudinal beam therefor, the aileron
mounted on the wing for swinging around
said beam as an axis, said aileron and beam
formed of longitudinally alined floating and
non-floating sections, coupling means carried

by the non-floating section beam, and said

floating section beam operatively engaging

‘said coupling means for floating of the said

section independently of the non-floating sec-
tion within predetermined limits.

25. In ap airplane wing, an aileron includ-
ing a longitudinal beam therefor, said aileron
mounted on the wing for swinging around
said beam as an axis, the.aileron and beam
formed of longitudinally alined floating -and
non-floating sections, and the adjacent beam
section ends operatively interengaged for rel-
ative rotation thereof and swinging of the

11

floating section within predetermined limits
independently of the non-floating section.
26. In an airplane wing, an aileron mount-
ed on the wing for vertical swinging, said
aileron formed of a non-floating section and
a floating section operatively associated
therewith for swinging independently there-
of within predetermined. limits, "control
means connected with the non-floating sec-
tion for swinging said section, coupling
mechanism carried by said sections for con-
necting and disconnecting the same, said
mechanism embodying a coupling member
carried by the floating section, a coupling
member carried by. the non-floating section
and movable thereon to and from position en-
gaging said floating section coupling mem-
ber, said non-floating section coupling mem-
ber normally maintained in position disen-
gaged from said floating section member, and
means operatively connected between said

movable non-floating. section coupling mem-

ber and the wing to cause said member to en-
gage the floating section coupling member
when the non-floating section is swung up-

wardly on and with respect to the wing to .

engage the floating and non-floating aileron
sections for swinging together as a unit.

27. An airplane wing, a control surface
pivotally mounted on the wing, said control
surface comprising a non-floating section and
a floating ~section operatively associated
therewith for swinging independently of the
non-floating section within predetermined
limits, control means connected with the non-
floating section for swinging such section,
coupling mechanism carried by said control
surface sections and normally disengaging
the same for swinging of the floating section

independently of the non-floating “section,

and means controlling said coupling mecha-
nism operated by swinging of said non-float-
ing section to actuate said coupling meecha-
nism to engage said floating and non-floating

‘sections for swinging of the sections together

as a unit.
28. An airplane wing, a control surface
pivotally mounted on the wing for vertical
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swinging, said control surface formed of g -

non-floating section and a floating section,
control means for swinging said non-floating
séetion, and coupling mechanism operatively

-associating said sections for upward swing-

ing of the floating section independently of
the non-floating section within predeter-
mined limits in all normal neutral and up-
wardly swung positions of the non-floating
section, said coupling mechanism engaging
the sections for downward swinging together
with the floating section in relative raised
position with respect to said non-floating
section. . : '

29. An airplane wing, a lateral control
surface pivotally mounted on the wing for
vertical swinging on an axis disposed span-
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wise of the wing, said control surface divided

chordwise of the wing into spanwise alined
sections, and one of said sections free to float
upwardly with respect to the other section
within predetermined limits.

30. An airplane wing, a lateral control
surface pivotally mounted on the wing for
vertical swinging thereon, said control sur-
face formed of a non-floating section and a
floating section free to float upwardly in-
dependently of the non-floating section with-
in predetermined limits, control mechanism
for swinging the non-floating seetion, and
means operatively associating the floating
section with the non-floating section for up-
ward floating of the floating section with re-
spect to the non-floating section with the

. wing under stall conditions, said means con-
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necting the non-floating section with the
floating scction for downward swinging
thereof together as a unit. '

31. An aircraft control surface formed of
a non-floating section and a floating section,
the floating section free to float independent- -
ly of the non-floating section within prede-
termined limits by the action of the airflow
thereon, control mechanism for swinging the -
non-floating section, and means operatively
associating the sections whereby upon opera-
tion of said control mechanism to swing the
non-floating section the floating section is

swung by and together with the non-floating -

section. : ‘ :
Signed at Rochester, Monroe County, New

York, this 12th day of July, 1930.

RANDOLPH F. HALL.



