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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 recog-
nized and understood by those skilled in the
arts involved in the light of the following
explanation and detailed description of the
accompanying drawings illustrating what I
at this time believe to be the preferred em-
bodiment. or mechanical and aerodynamical
expression of my invention from among vari-
ous other forms, arrangements, embodiments,

--combinations and construcFions of which the
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invention is capable within'the spirit and the
scope thereof. - '

, This application is a division of my pend-
ing United States patent application filed
October 18, 1926, Serial No. 142,493, for cer-
tain improvements in airplanes, and presents
an invention which deals primarily with air-
plane wings or lift surfaces of those types
having an air displacement slot or passage
therethrough, with a vane, auxiliary airfoil,
or wing flap for opening and closing the slot
or passage to control discharge of air there-
from, such for example as the types of wing
disclosed by the aforesaid application, or by

United States Letters Patent No. 1,559,091,

:Franted to me October 27, 1925. It is to be
here understood, however, that this invention
is not limited or restricted to the particular
types of wings, or their specific forms, above
Je¥e1'red to, nor is the invention limited in
all respects to wings of the displacement slot
or passage types, but is also adapted to and

5 intended for embodiment with wings of the

so-called “flap” types generally, irrespective
of the presence of slots or passages, or of
whether if present the flaps cooperate with
the slots or passages. ' :
The present invention pertains to the aile-
rons or lateral control surfaces for wings of
the foregoing types, and is characterized by
a mounting and arrangement of the ailerons

- or lateral control surfaces on and carried by

5 the wing flaps, such that the ailerons are

operable for lateral control independently
of the opération or function of the wing flaps
and in any and all positions of the flaps
throughout the operating range thereof.

The invention is further characterized by
such an aileron mounting and arrangement
on the flaps, vanes, or auxiliary:airfoils of a
wing of the air displacement slot or passage
type in which the flaps or vanes function to
open and close the slot or passage, and by
which mounting the ailerons are operable for
lateral control independently and in all po-
sitions of the flaps or vanes, including slot
or passage opening and closing positions, as
well as all intermediate positions, without
interfering with the functions of the flaps
or vanes.

With the foregoing characteristics, as well
as certain objects and results in view which
will readily appear from the following ex-
planation, the invention consists in certain
novel features in mounting and arrangement
and in combination of elements, as will be
more fully and particularly referred to and
specified hereinafter. : :

Referring to the accompanying drawings:

Fig. 1, is a vertical, transverse section,
more or less diagrammatical, through that
type of wing or lift surface having an air
displacement passage therethrough con-
trolled at its discharge end by a wing flap,
with the aileron or lateral control surface
mounting and arrangement of the invention
incorporated therewith and embodied there-
in, the wing being shown in the low attack
angle position with the wing flap in passage
closing position, and the aileron in normal
position being shown in full lines, while the
aileron in lateral control positions is indi-
cated in dotted lines.

Fig. 2, is a view similar to Fig. 1, but
showing the wing in a high angle of attack
or passage open position with the wing flap
opening the discharge end of the misplace-
ment passage, and the aileron being shown in
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a normal position by full lines and in lateral

control positions by dotted lines.

The g())rm, design, and type of airplane
wing or lift surface shown in the accompany-
ing drawings and described herein, with
which the ailleron or lateral control mount-
ing and arrangement of the invention is in-
corporated, is employed purely by way of an
example for purposes of illustrating and ex-
plaining the principles and features of the
invention so that those skilled in the aero-

nautical art may readily understand the same;

while recognizing the fact that the invention
is capable of and includes embodiment there-

-of in and with other types and designs of

wings, whether of the air displacement slot
or passage type or not, having wing flaps
or similar or equivalent members, for vary-
ing the characteristics and performance of an

.airplane wing or lift surface.

"he wing here selected as an example and

illustrated in the accompanying drawings,

to which reference is now had, comprises the
spaced, superposed upper and lower airfoils
A and B, respectively, which provide the

wing or lift surface having the air displace-

ment passage 10 extending rearwardly there-
through between the airfoils A and The
upper airfoil A is formed of a relatively thin
section having a nose or leading edge portion
or section 14 of substantial thickness and
curving downwardly toward the lower air-
foil B.  The fixed portion of lower airfoil B
is of considerably less chord than the upper.
airfoil A and is disposed spaced below and
intermediate the leading and trailing edges
of the upper airfoil, with the leading edge
section 14 of upper airfoil A extending down-
wardly to and terminating substantially in
the plane of the lower airfoil B but spaced

forwardly therefrom, so that the forward or-

inlet end of passage 10 opens downwardly

_through the under side of the wing between

the leading edge section 14 of the upper air-
foil and the leading edge of lower airfoil B
which is spaced rearwardly therefrom.

A series of ribs 15, are disposed between
and transversely of and across the upper and
lower airfoils A and B, spaced at intervals
along the span of the wing, with the airfoils
fixed thereto and connected together in

Froper spaced relation to form the wing or

40

ift surface. The ribs 15 extend throughout

the chord of the upper airfoil A which is

secured over and across the upper edges
thereof, with the wings extending forwardly
and beyond the lower airfoil B. A single
forward wing beam or spar 16 is disposed
within the leading edge section 14 of the
upper airfoil, across and connecting the for-
ward ends of the ribs 15. The lower airfoil

B is provided with and secured to a rear wing -

beam or spar 18, with the spar 18 secured to
and across the lower edges of the ribs 15.
The ribs 15 are formed with the openings or

“wing section.

_at an

» drawinﬁs,
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holes 15’ therethrough which serve to de-
crease the weight of the ribs, as well as pro-
viding passages through which air flowing
through the displacement passage 10, may
ass. :

P Provision is made for opening and closing
the forward intake and rear discharge ends
of the air displacement passage 10 of the
wing, so as to convert the spaced airfoils to
present the wing into what is in effect a single

g i vane or flap 11, in the pres-
ent instance of airfoil section, is pivotally
mounted on the axis 11’ longitudinally of the
wing along the open forward end of passage
10, 1n such a relation to lower airfoil B and
the leading edge section 14 of upper airfoil
A, that it can be swung to position shown in
Fig. 1 across and closing the passage 10, and
forming a forward continuation of the lower
airfoil B, extending to and joining with the
under side of the upper airfoil section 14, or
can be swung to the position shown in Fig. 2,
to open the passage 10 for flow of air there-
into. Inorder to permitsuch swinging move-
ment of vane 11, the wing ribs 15 are cut

away at 19 to receive the trailing portion of -

the vane in passage opening position as shown
in Fig. 2.

The trailing edge of the fixed portion of
the lower airfoil B terminates a considerable
distance forwardly of.the trailing edge of
the upper airfoil A, and a rear flap 12 is
mounted pivotally along the referred to trail-
ing edge of the lower airfoil. This rear flap
12 in the example hereof extends from and
as a continuation of the lower airfoil B, to
and terminating at its trailing edge substan-
tially beneath and in line with the trailing
edge of the upper airfoil A. The rear flap
is swingable, vertically to positions opening
and closing the rear discharge end of the
wing air displacement passage 10. The
raised, passage closing position of the wing
flap 12 is shown in Fig. 1 of the drawings, in
which position this fTap extends across the
passage' to and with its trailing edge disposed

joining the trailing edge of the upper

airfoil A, while the lowered passage opening

position of this ﬂaE is shown by Fig. 2 of the

in which position it functions ad-

ditionally as a wing flap to assist in changing

the characteristics and performance of the
wing. - -

Any suitable or desired operating mecha-
nism (not shown) is provided for opening
and closing the forward vane 11 and the rear
flap 12, operating to either simultaneously
open and close these members, or permit of
their being independeritly operated. How-
ever, such mechanism forms no part of the
present invention and it is not deemed neces-
sary to show and describe the same in detail
herein, ,

Now, in accordance with the main features
of the present invention, a mounting and ar-
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rangement of ailerons or lateral control sur-
faces is provided for a wing of the above de-
scribed type, by which the ailerons are car-
ried by and mounted on the wing flaps or

flap 12, and are operable. independently

thereof, while permitting the independent
and normal operation of the flap or flaps in
their function as such, and in their function
of opening and closing the wing air displace-
ment passage 10. In the particular example

hereof, ailerons or lateral control surfaces

20, only one of which is disclosed in the ac-
companying drawings, are pivotally mount-

~ed on and extending rearwardly from the
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trailing edge of the wing flap-or flaps 12, so
that these ailerons 20 are operable for lateral
control of the wing independently of the op-
eration of the wing flap or flaps on which
they are mounted and by which they are ear-
ried. Each aileron or lateral control sur-
face 20, so mounted, thus extends rearwardly
irom the wing flap 12 and is disposed beyond
the trailing edge of the upper airfoil, with
the result that the aileron 20 in the raised,
displacement passage 10 closing position of
the wing flap 12 as shown in ‘Fig. 1 of the
drawings, is free for independent operation
in the lateral control of the wing, such posi-
tions being indicated by dotted lines in
Fig. 1. :

Similarly, in the lowered passage opening
position of the wing flap 12, as shown in Fig.
9 of the drawings, the aileron 20 is carried
by the flap to such position, and is there so
mounted and disposed as to be free for op-
eration independently of the wing flap for
lateral control of the wing, such positions of
the aileron being indicated by dotted lines in
Fig. 2. In the wing flap lowered-passage
opening positions of Fig. 2, it should be
noted that the upper surface of aileron 20 is
subjected to the action of the airflow dis-
charging from passage 10, and a maximum
control effect from the aileron in its positions
swung upwardly from flap 12, is thereby in-
sured. So with all intermediate positions of
the flap 12 between maximum lowered and
closed position, the aileron 20 is carried there-
by, but is freely operable independently
thereof to perform its lateral control fune-

tions. .
The present invention is not concerned

" with the mechanism for operation the ail-
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erons or lateral control surfaces 20, as any
of the suitable and well known ailerons con-
trolling and operating mechanism can be
employed for the purpose, and hence 1t is
not deemed necessary for the purposes of
the present application to illustrate such
mechanism, - : -

It is evident that various changes, varia-
tions, modifications, substitutions and elimi-
nations might be resorted to without depart-
ing from the spirit and scope of my inven-
tion, and hence I do not wish to limit myself

3

in all respects to the exact and specific dis-
closures hereof, .

Desiring to protect my invention in the
broadest manner legally possible, what I
claim, is: S

1. In an airplane wing having an air dis-
placement passage therethrough, a pivotally
mounted flap for opening and closing said
passage, and an aileron pivotally mounted
on and carried by said flap.

2. In an airplane wing embodying spaced,
superposed airfoils forming an air displace-
ment passage therebetween, a flap for open-
ing and closing the rear discharge end of
sald passage, and an aileron pivotally mount-
ed on and carried by said flap.

8. In an airplane wing, including spaced
upper and lower airfoils, a wing flap pivot-
ally mounted along the trailing edge of the
lower airfoil and extending rearwardly at
least to the trailing edge of the upper air-
foil, and an aileron pivotally mounted ex-
tending rearwardly from the trailing edge
of said wing flap.

4. In an airplane wing embodying spaced
upper and lower airfoils forming an air dis-
placement passage therebetween through the
wing, the lower airfoil of less chord than the
upper_airfoil and having its trailing edge
spaced forwardly from the trailing edge of
the upper airfoil, a. wing flap pivotally
mounted on and extending rearwardly from

the lower airfoil to the trailing edge of the.

upper airfoil, said flap vertically swingable to
positions opening and closing the air dis-
placement passage formed between the upper
and lower airfoil, and an aileron pivotally
mounted extending rearwardly from and car-
ried by said wing flap, said aileron operable
independently of the wing flap in all posi-
tions of the fiap.

5. In an airplane wing embodying spaced
upper and lower airfoils forming an air dis-
placement passage therebetween through the
wing, the lower airfoil including a rear verti-
cally swingable portion forming a wing flap
for opening and closing the discharge end of
the passage, said wing flap in raised position
extending to and joining with the trailing
edge of the upper airfoil to close said passage,
and in lowered position opening the passage,
and an aileron pivotally mounted along the
trailing edge of said flap and carried there-
by, said aileron operable in all positions of
said wing flap. "~

6. An airplane wing having a vertically
swingable wing flap on the under side thereof
extending rearwardly to the wing trailing
edge, and an aileron pivotally mounted on
and carried by said flap, said aileron extend-
ing rearwardly from the flap and operable in
all positions of the latter.

7. In an airplane wing having an air dis-
placement passage extending therethrough

and discharging at the trailing edge portion
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of the wing, a wing flap mounted for vertical
swinging and in normal position closing the
discharge from the wing air ‘displacement
passage, said flap extending rearwardly to
and joining with the wing trailing edge in
normsl passage closing position, and an aile-
ron pivotally mounted along and extendin

rearwardly from the flap trailing edge, saig
aileron operable in all positions of the wing

flap.
gigned at Rochester, New York, this 14th
day of February, 1929,
RANDOLPH F. HALL.



