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1. 
This invention relates to a novel flap, slat and 

shutter assembly secured to the trailing edge of 
a Wing, more particularly to the mounting and 
actuating mechanism arranged to afford adequate 
mechanical and aerodynamic functions with 
greatest simplification of parts. 
The flap is an auxiliary airfoil on the trailing 

edge of the wing that can be lowered to an at 
titude of high lift or a position of high drag. 
Flips heretofore used have been more or less ef 
fective, limited by the mechanism required to 
position the flap downwardly and rearwardly of 
the Wing. To properly position a flap, it is nec 
esary to get an effective pivot point well below 
the lower surface of the wing. Many types of 
mechanism have been worked out to get the ef 
fective pivot point below the wing without hav 
ing the mechanism extend below the Wing. None 
of them is the equivalent of the flap arrange 
ment of this invention wherein the pivot point is 
actually located below the wing on a bracket 
where it will be most effective, and the bracket 
faired to decrease aerodynamic resistance. The 
purpose of a slat is to increase the maximum 
lift coefficient by controlling the air flow over the 
flap when it is in the down position. Slats have 
been mounted in several ways so that they will be 
positioned in the Space between the trailing edge 
of the wing and the fiap, and usually the mount 
ing is a duplicate of the mounting of the flap, 
and requires some sort of actuating mechanism 
to position it on its mounting in space relative 
to the flap. A shutter has been used between 
the lower surface of the wing and the leading 
edge of the fiap to close the space and render 
the lower Surface of the wing Smooth and con 
tinuous when the flap is in the inoperative po 
sition. Such shutters have required an inter 
mittent motion mechanism operated by the move 
ment of the flap, because it must operate quickly 
during initial movement of the flap and stay 
open until almost final movement of the flap. 
The mounting mechanism and the actuating 
mechanism of flap, slat and shutter arrange 
ments has always involved a great weight pen-. 
alty. . 

It is an object of this invention to provide a 
very effective high lift device for an airplane wing 
with a minimum of weight. - 5 

It is a further object of this invention to pro 
vide a simple bracket extending rearwardly and 
downwardly from the trailing edge of the wing. 
having an upper pivot point to which the slat 
is attached and a lower pivot point to which the 
flap is attached, and a linkage extending be 
tween the trailing edge of the slat and the nose 
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portion of the flap forming a quadrilateral link 
age arrangement whereby the Slat is properly 
positioned with respect to the flap and moves in 
response to the movement of the flap. 

It is a further object of this invention to pro 
vide a flap mounting with an actual pivot point 
well below the wing for proper position of the 
flap with respect to the wing. 

It is a further object of this invention to pro 
vide a slat mounting employing structure com 
mon to the mounting of the flap that serves not 
Only as a slat mounting, but also actuates the 
Slat in response to movement of the flap. 

It is a further object of this invention to pro 
vide a quick opening and quick closing shutter 
mechanism actuated by and in response to the 
motion of the flap. 

Further and other objects will become appar 
ent from the description of the accompanying 
drawings which form a part of this disclosure 
and in which like numerals refer to like parts. 

In the drawings: 
Figure i is a sectional view through the air 

plane Wing showing the mounting of the flap and 
slatin the inoperative position. 

Figure 2 is a view of the flap and slat in the 
highlift position. 

Figure 3 is an exploded perspective view show 
ing the essential parts of the slat, flap and mount 
lig. 

Figure 4 is a fragmentary view of the shutter 
and actuating mechanism. 
The flap shown in Figure 1 is mounted along 

the trailing edge of wing 2 by several hinge as 
Semblies, which good practice dictates will be at 
least three. Figure 1 is a typical section through 
Such a flap mounting hinge bracket. Members 
3 and 4 are secured to member 5 which is se 
cured to the structure of the wing so that mem 
bers 3, 4 and 5 form a bracket supporting an up 
per pivot point 6, intermediate the upper and 
lower surfaces of the wing profile, and a lower 
pivot point below the lower surface of the wing 
profile. Slat 8 has a bracket 9 supporting a 
pivot point that is located forwardly and down 
wardly from the slat in the operative position 
and pivotally secured to member 3 at pivot point 
6. Slat 8 has a bracket 9 supporting a pivotal 
connection for member 23 adjacent the trail 
ing edge on the lower side of the profile of the 
slat. Flap has a main hinge bracket 2 sup 
porting a pivot point, forwardly and downwardly 
from the leading edge of the flap in the operative 
position, and is pivotally connected to member 
4 at pivot point 7. 

Bracket 3 is secured intermediate bracket 2 
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and pivotally supports the lower end of member 
23. Bracket 5 is mounted on bracket f2 and 
pivotally supports one end of push rod 6 which 
moves crank 24 to move shutter it about pivot 
point 8 as will be explained in detail later. 
Shutter serves to close the gap between the 
trailing edge of the wing and the leading edge of 
the flap on the lower side of the wing profile when 
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the flap assembly is in the up or inoperative post 
sition. Shutter moves to the position. ShOWn 
in Figure 2 when the flap is operating in the high 
lift or high drag position. 
A faired cover for the hinge bracket is... prose 

vided by members 9 and 20, Member 9, is se 
cured to the lower surface of the trailing edge of 
the wing and provides a faired, streamlined cover 
around the bracket to decrease drag due to the 
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bracket mechanism extending below the Wing., 
Cover portion 20 is secured to the lower surface 
of the flap, and moves therewith as the flap moves. 
to a position of high lift or high drag. 
The hinge structure illustrated in Figures. 1. 

and 2 is shown in perspective view 3 as the end. 
hinge. Interinediate hinges for the flap and slat 
are shown in Figure 3. Brackets 2 are mounted 
on the underside of the flap and pivot points 22. 
are aligned with pivot point S and similarly 
mounted for a similar function. Figure 3 shows 
push rods 6 connected to each of the bracket as 
Semblies 2 to operate the corresponding section 
of the shutter 7 between the hinge assemblies. 
Bracket 25 is secured to the leading edge of the 
flap and affords a pivotal support for push rod-26. 
Push rod 26 is operated to move the fiap from 
the up or inoperative position to positions of high 
lift or high drag. 

BracketS 2 are secured to the underside of 
flap and afford mounting flanges for securing 
fairing 29 in place around the hinge bracket. 

Push rod f 6 consists of a sleeve 28-telescoping 
with rod 29. Push rod f S can be adjusted by nut 
30 So that rod 29 will bottom in sleeve 28, for a . 
predetermined minimum length. When one end 
of push rod 5 is secured to bracket 5 and the 
other end to crank 24, because of its minimum 
length, it Will exert a force on crank. 2, Secured 
to shutter , that Will hold the Shutter in the 
plane of the under. Surface of the Wing. Link 3; 

The is pivotally secured to shutter 7 at 32. 
other end of link 3 is secured to the wing struc 
ture at 33 with a tension spring 34. When the: 
flap is moved away from the up position, tele 
scoping push rod 6 permits shutter to be 
moved upwardly by Spring 34 into the position 
shown in Fig. 3. As the flap is moved to a high 
lift position, or further to a high drag position, 
telescopic member 28 merely rides on telescopic 
member 29. When the flap is raised, pushrodi 6 
does not move crank 24 to return shutter 7 to 
the closed position until the flap is almost in the 
up position, at which time portion 29 bottoms in 
portion 28 of push rod 6 to move crank 24 and 
shutter 7 to the closed position with the final 
motion of the flap. Thus, it will be seen that 
with motion of push rod 26 to move the flap, all 
other required motions for properly positioning 
the slat and opening the shutter are effected with 
this flap mounting. The support and actuation 
of the parts of the wing for high lift and high 
drag are achieved in a simple and light weight 
construction to secure the advantages of the high 
est practical wing loading. 

It is to be understood that certain changes, 
alterations, modifications and substitutions can 7 
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4. 
be made without departing from the spirit and 
scope of the appended claims. 
We claim as our invention: 
1. An airplane Wing flap mounting comprising 

a plurality of bracket means rigidly affixed on the 
trailing edge of an airplane Wing extending down 
wardly and to the rear thereof, each of Said 
bracket means Supporting an upper and lower 
pivot, said upper pivot being located within the 
wing profile and said lower pivot being located 
below the under side of the Wing, a flap bracket 
means extending forwardly and downwardly se 
cured to said lower pivot, a Slat having bracket 
means secured thereto extending forwardly and 
downwardly from the leading edge thereof sup 
ported on said upper pivot, linkage means piv 
oted at a point on Said slat adjacent the trailing 
edgethereof, and a point on said flap adjacent 
the nose portion thereof;to control the incidence 
of Said Slat as the flap is moved to a position. of 
high lift or drag, a two-part streamline housing. 
faired around the portions of said brackets ex 
tending below the lower surface of said wing, one. 
portion of said housing secured to said wing struc 
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ture and the other portion of said housing se 
Cured to Said flap. - 

2. An airplane Wing flap mounting comprising, 
a... plurality, of bracket means rigidly affixed on. 
the trailing edge of an airplane wing extending 
downwardly and to the rear thereof, each of 
Said bracket means. Supporting an upper and 
lower pivot, Said upper pivot being located within 
the wing profile and said lower pivot being located. 
below the under side of the wing, a flap bracket. 
means extending forwardly and downwardly se 
cured to Said lower pivot, a slat having bracket, 
means Secured thereto extending forwardly and 
downwardly from the leading edge thereof sup 
ported on said upper pivot, linkage means piv 
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oted at a point on Said slat adjacent the trailing 
edge thereof, and a point on said flap adjacent 
the nose portion thereof to control the incidence 
of Said Slat as the flap is moved to a position of 
high lift or drag, a two-part streamline hous 
ing faired around the portions of said brackets, 
extending below the lower surface of said wing, 
One portion of Said housing secured to said wing. 
structure and the other portion of said housing: 
Secured to Said flap, a shutter member pivotally. 
mounted on Said wing so constructed and ar 
ranged that it can be moved to one position to 
close the opening between the lower surface of 
the flap and the lower surface of the wing between 
Said bracket housings and to another position re 
tracted within the wing when the slat and flap 
are moved to a high lift position, spring actuated 
means to move said shutter to said position with 
in the Wing, a push rod having one end secured 
to Said flap bracket, the other end of said push 
rod adapted to permit said shutter to be moved 
to the position within the wing when the flap 
is lowered and to move said shutter to the first. 
mentioned position when said flap is raised. 

3. An airplane wing flap mounting compris 
ing a plurality of bracket means rigidly affixed 
on the trailing edge of an airplane wing extend 
ing downwardly and to the rear thereof, each of. 
Said bracket means Supporting an upper and 
lower pivot, said upper pivot being located with 
in the Wing profile and said lower pivot being 
located below the under side of the wing, a flap. 
bracket means extending forwardly and down 
Wardly Secured to said lower pivot, a slat hav. 
ing bracket means secured thereto extending for 
Wardly and downwardly from the leading edge 



5 
thereof supported on said upper pivot, linkage 
means pivoted at a point on said slat adjacent 
the trailing edge thereof, and a point on said 
flap adjacent the nose portion thereof to control 
the incidence of said sat as the flap is moved to a 
position of high lift or drag, a two-part stream 
line housing faired around the portions of Said 
brackets extending below the lower surface of 
said wing, one portion of said housing Secured 
to said wing structure and the other portion 
of said housing secured to said flap, a shutter 
nember pivotally mounted on said Wing So Con 
structed and arranged that it can be moved to 
one position to close the opening between the 
lower surface of the flap and the lower surface 
of the wing between said bracket housings and 
to another position retracted within the wing 
When the slat and flap are moved to a high 
lift position, means actuated in response to the 
initial movement of said flap to fully retract said 
shutter within the wing and other means cooper 
atting With Said shutter actuating means to extend 
the shutter to close the opening between the 
wing and fiap when said flap is raised substan 
tially in the inoperative position. 2 5 

4. An airplane wing flap mounting compris 
ing a plurality of bracket means rigidly af 
fixed on the trailing edge of an airplane wing 
extending downwardly and to the rear thereof, 
each of said bracket means supporting an upper 
and lower pivot, Said upper pivot being located 
within the wing profile and said lower pivot be 
ing located below the under side of the wing, a 
flap bracket means extending forwardly and 
downwardly secured to said lower pivot, a slat 
having bracket means Secured thereto extending 
forwardly and downwardly from the leading edge 
thereof Supported on said upper pivot, linkage 
means pivoted at a point on said slat adjacent 
the trailing edge thereof, and a point on said flap 
adjacent the nose portion thereof to control the 
incidence of said slat as the flap is moved to a 
position of high lift or drag, a two-part stream 
line housing faired around the portions of said 
brackets extending below the lower surface of 
Said Wing, one portion of said housing secured to 
Said Wing structure and the other portion of said 
housing Secured to Said flap, a shutter member 
pivotally mounted on said wing so constructed 
and arranged that it can be moved to one posi 
tion to close the opening between the lower 
Surface of the flap and the lower surface of 
the Wing between said bracket housings and to 
another position retracted within the Wing when 
the Slat and flap are moved to a high lift posi 
tion, Spring actuated means to move said shutter 
to Said position within the wing, a crank arm 
Secured to Said shutter, a telescopic push rod 
having one portion secured to said flap bracket, 
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the other portion thereof Secured to said crank 
arm adapted to permit said shutter to be moved 
to the position within the wing upon initial move 
ment of the flap, and to move said shutter to the 
first mentioned position upon final movement of 
the flap to the inoperative position, 

5. An airplane wing flap mounting comprising 
a plurality of bracket means rigidly affixed on 
the trailing edge of an airplane wing extending 
downwardly and to the rear thereof, each of said 
bracket means supporting an upper and lower 
pivot, Said upper pivot being located within the 
Wing profile and said lower pivot being located 
below the under side of the wing, a flap bracket 
means extending forwardly and downwardly Se 
cured to said lower pivot, a slat having bracket 
means Secured thereto extending forwardly and 
downwardly from the leading edge thereof sup 
ported on Said upper pivot, linkage means piv 
oted at a point on said slat adjacent the trail 
ing edge thereof, and a point on said flap adja 
cent the nose portion thereof to control the in 
cidence of said slat as the flap is moved to a 
position of high lift or drag, a two-part stream 
line housing faired around the portions of said 
brackets extending below the lower surface of 
Said Wing, one portion of said housing secured to 
Said Wing structure and the other portion of said 
housing Secured to said flap, a shutter member 
pivotally mounted on said wing so constructed 
and arranged that it can be moved to one posi 
tion to close the opening between the lower 
Surface of the flap and the lower surface of 
the wing between said bracket housings and to 
another position retracted within the wing when 
the flap is moved to a high lift position, and a 
push rod extending from said wing within said 
faired housing and being pivotally secured to 
Said flap bracket means intermediate said lower 
pivot and said flap structure to move said shut 
ter as Said flap is moved. 

JAMES H. BENNETT. 
JAMES A. WEBB. 
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