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1~ 
This invention relates to an ‘aileron or con-p 

trol surface for a wing or airfoill of greatly in 
creased efficiency as compared to the typeof. 
aileron or control surface commonly used._ 
The aerodynamic‘ e?iciency of the airplane is‘ 

greatly reduced by the .fact that the provision 
for lateral control, namely, the ailerons, limits. 
the flap area, and as a result increases the take 
off distance or decreases the take-off load of an 
airplane. By applicant’s device, the same lateral 
control is provided with less aileron area which 
results in a greatly increased length of ?ap with 
the resultant increase in lift and shortened take 
o?‘ distance. . e . 

Frise ailerons have been generally adopted be 
cause they furnish aerodynamic balance resulting 
in low control forces, and also because the nose 
shape which protrudes into the airstream upon 
an upward de?ection of the aileron, produces an 
increase in air drag which helps in turning the 
airplane. This last feature is commonly described 
as furnishing positive yaw or at least, as reducing 
the inherent adverse yaw of the ailerons. 
In their general acceptance, the defects of the. 

Frise'ailerons have been completely overlooked. 
The nose of the Frise ailerons has a large amount 
.of motion with respect to the wing, and a clear 
ance slot must be provided which results in air, 
leakage from the bottom to the top surface of the 
wing.‘ This results in increased drag vand re 
duces the rolling moment of the aileron beyond 
approximately 15° up motion. This last effect 
is due to the nose balance, which protrudes into 
the airstream below the wing, acting as a spoiler 
and effectively stalling the aileron, This is il-, 
lustrated in Fig. 3 of the drawings,’ 7, 

In short, the Frise aileron obtains its reduc 
tion of hinge moments, at the expense of rolling 
moments. It is an object of the present inven 
tion to .provide an aileron with provisions for 
reducing the hinge moments and at the same time 
provide increased rolling moments. - . 

Another object, of the invention is to provide 
balanced aileron which has better structural ef 
?ciency than the ordinary balancedFrise type. 
A further object of the invention is to'provide 

an aileron which, for all positions, will prevent 
the flow of air ‘between the lower surface and 
upper surface of the wing, and thus cause all of 
the airflow on the under surface vof the wing to 
flow over thelower surface of theaileron. Q I 
A still further object is the provision of an 

aileron structure which does not. interfere with 
the air flow of the under side of the wing-but 
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causes a smooth ?ow of the aileron and practi 

vcally eliminates the spoiler‘effect." 
Further and other objects will'become appar 

ent from the description of the accompanying 
drawings which form a part of this disclosure and 
in Whichlike numerals refer to like parts. 

In the drawings: 
‘_ Figure 1 shows a conventional wing and aileron 
assembly. ‘ ‘ 

Figure 2 shows, by way of comparison, the im 
proved wing and aileron assembly. 

Figure 3 shows the spoiler effect of the Frise 
type aileron. ‘ I 

Figure 4 shows the improved aileron in the 
neutral'position, . 
Figure 5 shows the improved aileron at a large 

' upward de?ection. ' ' 
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,~_large upward de?ection. 

Figure" 6' is a partial section showing the seal 
at the hinge of the aileron. 
Figure 1 shows a wing, having aileron l and 

?ap portion 3. _ 1 ' v ' 

Figure 2 shows the" same wing with an aileron 
2 designed to give the same rolling moment as 
that of aileron 1,. By using this improvedaileron, 

kit will be noted that the ?ap portion 4 is in; 
'creased by the amount that the aileron Z is de 
creased. ‘ y‘ 

In Figure, 3 is shown a wing having the. con 
ventional Frise aileron l, and it is shown at a 

It will be‘ noted‘ that 
the nose balance portion 5 extends a considerable 
distance below the lower surface of (the wing and 
acts as a spoiler and effectively stalls the aileron. 
as shown by‘ the representation of turbulence at 
the lower rear portion of the aileron. 

Figure 4 shows a wing having the improved 
aileron 2, This aileron is secured to the wing 
by a hinge comprising brackets 6 and ‘l, bracket 
6 being secured to the aileron and bracket 1 being 
secured to the wing. A hinge pin is represented 

4 ‘by the circle 8. It is common practice to employ 

50 

three hinges for securing the aileron to the 
wing. Strip 9 is secured to the wing and extends 
between the hinges. This strip has a bead por 

2 tion Ill, the lower side of which is substantially 
tangent to the axis of the hinge pins. Strip H 
is, coextensive with strip 9 between the hinges and 
isof a resilient material which contacts the bead. 
forming a seal to prevent the ?ow of air between 

,,,_the lower surface of the wing and the upper 
surface of the win-g and thus cause all of the 
air underneath the wing vto ?ow along the under 
surface of thev aileron. Due to its construction. 
the seal is practically frictionless and does not 

55.,interfere with the hingeaction, of the aileron. 



3 
The primary purpose of this seal construction 

is to minimize friction so as to keep control forces 
exerted by the pilot to a minimum but permits 
the ready removal of the airfoil for service or 
repair without the extra operations required to 
break and replace a seal. 

Slat ill/is secured to, but spacedsfrom‘, the for 
ward lower portion of aileron 2. This slat has. 
a negative incidence with respect to the wing. 
When the aileron is in the neutral position shown 
in Figure 4, the top and bottom surfaces of the 
aileron are substantially at the top and bottom 
planes of the wing and slat I2 is entirely within 
the bottom plane of the Wing. 
For a large upward de?ection of the aileron as 

shown in Figure 5, slat I2 projects into the air 
stream and due to its airfoil shape, rather than 
causing a spoiler effect, it bends the airstream 
from the lower portion of the wing over the low 
er surface of the-aileron, thus eliminating the 
usual stalling effect 'on the aileron; Since the 
seal- between the hinges effectively prevents the 
?ow of air over the top surface of- the airfoil, all 
of the air is‘ caused to flow on the under surface 
of the aileron with substantially no turbulence. 
Slat 42 also has a slight negative lift and adds to 
the rolling moment of the airfoil as well as acting 
to balance the aileron. It will also be noted- that 
for allpositions-of the aileron, the bottom surface 
of the aileron proper. never extends beyond. the 
lower plane of» thewing into the airstream but 
rather remains substantially tangent to this 
plane. 
A further advantage of the type of hinged con 

struction described is that. in this upper hinged 
construction, the brackets 6 and, >1 .areentirely 
outside of the ailerons, thus, avoiding-the neces 
sity for cutting the ailerons to attach hinges 
which reduces the strengthof thestructure, as is 
usual in the aileron construction. It can be seen 
from Figure 3 that with. the internalhinge of the 
Frisetype aileronit is necessary to have a cut or 
slot. in, the aileron to'acommodate- the mounting 
bracket 13- ' 

From a, consideration‘v of the conventional 
aileron and applicant’s improved airfoil, it will 
be seen. that due tothe increased e?iciency of the 
improved. structure,- an aileron of the- improved 
structure-can be considerably shorter than the 
conventional. aileronv and accomplish the same 
rolling. moment. Actual testsshow that for the 
same wing, the new’ aileron. will give the same 
rolling moment as the Frisetype, with 35% to 
45% less length alongthe span. This will result 
in a longer ?ap, thus increasing the lift efficiency 
of. the airplane for. takeeoff. 

It is to be understood that. certain changes, al 
terations, modifications and, substitutions can: be 
made. without departing from the spirit and 
scope of‘ the appendedclaims. 

I claim as, my invention 1. 
1. An aileron mounting forv the trailing edge of 

an airplane wing,- comprising hinge means mov 
ably securing said aileron tosaidwing, said hinge‘ 
means comprising brackets secured tolthe upper 
leading edge of the aileronwithin the contour of 
the wing, the axis of, said hinge being close to-the 
inside of the upper contour of said wing and the 
lower leading portion of said aileron having a 
contour so that for maximum upwardde'?ections 
of the aileron, the contour'of said’ aileron remains 
approximately in the plane of the lower surface of ’ 
said'wing, strips secured to the top surface of said 
wing and said aileron extending the length of 
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the aileron which engage each other and cover 
the space therebetween to prevent the flow of 
air therethrough, a, slat secured in ?xed-spaced 
relation to the lower leading edge of said aileron 
having a negative lift with respect to said wing 
when said slat is in its operative position, said slat 
moving with said aileronlinto aninoperatve po 
sition between the wing and the aileron when 
said aileron is in the neutral or down position and 
‘into an operative position extending into the air 
stream below said wing upon an upward move 
ment of the aileron whereby all of the air flow 
on the under side of the wing is bent without tur 
bulence around the lower surface of said aileron 
to effect an increase in rolling moment of said 
wing, 

2. An aileron mounting for an aircraft wing, 
comprising a plurality of. hinges for movably se 
curing said aileron to said wing, the axis of said 
hinges lying approximately in the plane of the 
upper surface of said wing, a slat secured to the 
leading edge of ‘said aileron, said slat being spaced 
from said aileron and having a negative lift with 
respect to said wing. when in the operative posi 
tion, said slat being retracted within the plane of 
the lower surface of said wing when said aileron 
is in the neutral or down position, and extending 
“into the airstream below said'wing upon an up 
ward movement of the aileron whereby the air 
flow is bent around said aileron to minimize'tur 
bulence, and sealing means between said hinges 
to-prevent airflow between said aileron and said 

_ ,wing, to cause all of the airstream on the under 
‘ ‘ side of said wing to ?ow on the under side of said 

aileron. 
3. An aileron assembly for arr-airplane wing, 

comprising a control airfoil movably secured to 
thetrailing edge of said wing, a negative lift slat 
‘secured to the forward lower portion of said con 
trol airfoil extending into the airstream on the 
under side of said wing when the control surface 
is in the up position, said slat being movable with 
said airfoil within the contour of the lower sur 
"face of said wing when said control airfoil is in 
the neutral or down position, and hinge means 
within the contour of the airfoil close to the plane 
of the upper surface of said airfoil for movably se 
curing said airfoil to said wing, and sealing means 
extending throughout the length of said airfoil 
to prevent the ?ow of air from the under side 
of the wing through the space between said air 
foil and said wing. 

4. An aileron assembly for the trailing edge of 
an airplane wing; comprising hinge means for 
movably securing said aileron to said wing, the 
axis of said hinge lying approximately in the 
plane of the upper surface of said wing, strips 
secured to the top surface of said wing and said 
aileron extending the length of the aileron which 
interengage and cover the space therebetween to 
prevent the flow of air therethrough, a slat se- ‘ 
cured in ?xed spaced relation to the lower lead 
ing edge of said aileron having a negative lift 
with respect to said wing when in the operative 
position, said slat‘ moving with said aileron to 
an inoperative position between the wing and the 
aileron when said aileron is in the neutral or down 
position, and into a position extending into the 
airstream below said winglupon an upward move 
ment of said aileron, whereby all of.’ the air?ows 
with substantially no turbulence along the .under 
side of the aileron to effect an increasedrolling 
moment of said wing.‘ , ‘ . I 

5. An aileron'mounting for an aircraft wing, 
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comprising a control airfoil movably secured to 
- the rear portion thereof, hinge means for securing 
said airfoil to said wing, the axis of said hinge 
being approximately in the plane of the upper 
surface of said wing, a separable sealing means 
comprising members secured adjacent ‘the upper 
surfaces of said wing and said control airfoil, 
said members extending along the upper adja 
cent edges of said wing’ and said airfoil to form 
an air?ow seal, a negative lift slat secured to the 11) 

forward lower portion of said control airfoil ex- ' 
tending into the airstream-when said control air 
foil is in the up position, said slat being movable 
with said airfoil within the plane of the lower 
surface of said wing when said control ‘airfoil is 
in the neutral or down position. ~ 

6. An aileron mounting for an aircraft wing, 
means for hingedly ‘securing said aileron to the 
trailing edge of said wing, comprising a plurality 
of complementary brackets mounted on said 
aileron and said wing to form hinges, the brackets 
on the aileron being mounted on the exterior 
thereof, hinge pins securing said brackets to 
gether, the‘ axis of said hinge pins being adjacent 
the underside of the upper surface of said vwing, 
so that the leading edge of the aileron is main 
tained approximately within thev pro?le of the 
wing for all positions of the aileron, sealing 
means adjacent said hinges closing the space be 
tween said wing and said aileron, a slat mounted 
on the leading edge of said aileron, said slat be 
ing spaced from the lower side of the leading edge 
of said aileron and having a negative lift with 
respect to said wing when the slat is in its opera 
tive position, said slat being movable with said 
aileron to a position within the contour of‘ the 
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lowersurface of said wing when the aileron is in 
the neutral or down position and extending into 
the airstream below said wing upon an upward 
movement of said aileron whereby all of the air 
flow along the lower surface of the wing is bent 
around the lower surface of said aileron with sub 
'stantially no turbulence. ' r ' 

'7. Control airfoil mounting on an airplane wing 
- comprising a plurality of hinges for movably se-‘ 
curing said airfoil to said wing, the axis of said 
hinges lying approximately in the plane of the 
upper surface of said wing and strips extending 
between said hinges, one secured to said airfoil 
and, one secured to said wing meeting with line 
contact substantially at the axis of said hinges 
for closing the passage between said airfoil and 
said wing against air?ow therebetween. ' 

8. Control airfoil mounting on an airplane wing 
comprising a plurality of hinges for movably se-v 
curing said airfoil to said wing, the axis of said 
hinges lying approximately in the plane of the 
upper surface of said'wing and strips extending 
between said hinges, one secured to said airfoil 
and one secured to said Wing meeting with line 
contact substantially at the axis of said hinges 
for closing the passage between said airfoil ‘and 
said wing against air?owv therebetween, a nega- ’ 
tive lift slat secured to the forward lower por 
tion of said airfoil, extending into the airstream 
on- the under side of said wing when the control 
surface is in the up position, said slat being mov 
able with said airfoil within the plane of the 
lower surface of said wing when said control is 
in the neutral or down position. 

WILLEM D. vim ZELM. 


