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1. 
This invention relates to a lift control for an 

airfoil and more particularly to a device that 
may be adjusted to change the effective lift of 
an airfoil. 
An object of this invention is to provide an 

attachment for an airfoil, which attachment is 
adjustably mounted to thereby control the effec 
tiveness of the airfoil by spoiling in various de 
grees the smooth flow of the air currents in the 
proximity of an airfoil. 
Another object of this invention is to provide 

an adjustable lift control device extending along 
at least a portion of the leading edge of an 
airfoil, such as the wing of an airplane, which 
device may be adjusted into position so as to 
lengthen the effective size of the airfoil to in 
crease the lift or it may be adjusted into a posi 
tion to stabilize the lift for use While cruising 
or it may be adjusted into a position to stall the 
effectiveness of the lift. 
Another object of this invention is to provide 

a device whereby the characteristic of the lift 
angle attack curve may be altered at the will of 
the pilot. 
Another object of this invention is to provide 

a lift control that may be attached to the air 
foil of now existing aircraft so that the lift char 
acteristic of the aircraft may be adjusted at the 
will of the pilot to satisfy various conditions of 
fight. 
Other objects and advantages reside in the 

construction of parts, the combination thereof 
and the mode of operation, as will become more 
apparent from the following description. 

Referring to the drawings, Figure 1 is a sche 
matic top plan view of an airplane showing the 
lift control device. 
Figure 2 is a fragmentary cross sectional view 

of an airfoil and a croSS Sectional view of the lift 
control attachment taken Substantially on the 
line 2-2 of Figure . 

Figure 3 is a cross Sectional view of an airfoil 
showing a lift control built into the airfoil. 

Figure 4 is another CroSS. sectional view of an 
airfoil showing another modification of a lift 
control device built into the leading edge of the 
airfoil. 

Figure 5 is another modification, showing a lift 
control device that may be projected out through 
the leading edge of an airfoil, to thereby control 
the lift of the airfoil. 

Figure 6 is a lift angle of attack curve, show 
ing the characteristic of the lift of an airfoil 
as influenced by the lift control device. 
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of the wing or airfoil. 
the ice that causes the airplane to fail. 

2 
view taken substantially on the line 7-7 of Fig 
lure 1 to show the control mechanism for actuat 
ing the lift control device. 

Figure 8 is another fragmentary cross sec 
tional view disclosing another modification of a 
lift control device, 

It seems that according to the theory of aero 
dynamics as now understood, there are at least 
two factors influencing the lift of an airfoil. 
One of these is the pressure created on the un 
derside of the airfoil, which may account for 
twenty-five to thirty-three percent of the lift of 
the aircraft, this being a relative value and is in 
fluenced by various factors influencing the oper 
ation of the airfoil. Another factor that in 
fluences the lift of an airfoil is the flow of the 
air parallel to the upper surface of the airfoil. 
If the airfoil is properly designed and the flow 
of air is not spoiled, this force may account for 
sixty-seven to seventy-five percent of the lift of 
the airfoil. This lift is generally referred to as 
resulting from Bernoulli's Theorem. This may 
be put into the following very general equation 
PW=Q, where P represents the pressure, V the 
Velocity of the airstream and Q the energy. This 
equation omits a number of factors that are not 
deemed necessary to be set forth at this time. 
The energy, according to Bernoulli's Theorem, re 
mains the same. If the energy remains the same 
and the Velocity increases, obviously the pressure 
must decrease. By obtaining a high velocity air 
stream flowing parallel to the Wing surface with 
out turbulence and without eddy currents, the air 
pressure upon the upper side of the wing can 
be made to approach Zero. As soon as the smooth 
air flow over the top of the airfoil is disturbed, 
the velocity parallel to the airfoil is reduced, 
thereby increasing the air pressure resulting in 
a reduction in the airfoil lift. This theory is uti 
lized in the device disclosed herein to control the 
lift of the airfoil. 
The formation of ice on the leading edge of 

an airplane quickly destroys the lift of the air 
craft by disturbing the air stream over the top 

It is not the weight of 
It is 

the disturbance of the air flow that causes a 
crack-up. Airplanes have been equipped with 
what is sometimes referred to as “spoilers' on the 
leading edge of the wing; but these spoilers have 
been fixed. They have not been adjustably 
mounted. The device disclosed herein utilizes an 
adjustable lift control extending along at least a 

Figure 7 is another fragmentary cross sectional 55 portion of the leading edge of the airfoil, as will 
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appear more fully from the detailed description 
that follows. 
Attempts have been made to adjust the lift on 

thin airfoils by providing an airfoil wherein the 
entire forward portion is adjustable. The length 
of the airfoil, as measured along the line of inter 
Section of a transverse plane intersecting the 
airfoil, greatly exceeds the thickness of the air 
foil. The effective lift of the adjustabie portion 
of the prior, adjustable airfoils constitutes a 
large percentage of the total lift of the entire air 
foil. The adjustment of such an airfoil presents 
numerous problems in that the forces required 
to adjust such an airfoil are extremely...great, re 
Sulting in numerous mechanical difficulties. 
In the preferred embodiment and in each of 

the modifications the lift control is confined to 
the leading edge of the airfoil. This lift control 
is located in the area of the airfoil that develops 
a small percentage of the total lift of the entire 

... airfoil. In the preferred embodiment and in 
each of the modifications, the lift; control has 
been limited to a zone that is very: Small. The 

...length of the airfoil, as measured along; the line 
of intersection of a transverse plane-intersecting 
the air foil, is much less than the Inaximum 
thickness of the airfoil. This, results in easy 
control of the airfoil. 

If it is found; desirable to spoil the lift of the 
airfoil, only a slight upward movement of the 

...lift control Will cause eddy, currents. developing 
at the leading edge of the airfoil. It is a charac 
teristic of airfoils that if, eddy currents.start. at 
the leading-edge, the air passing over the airfoil 
will be turbulent along the entire top edge of 
the airfoil. For example, it has been found that 
a Small rivet head. On the Surface. Of the airfoil 
will starteddy currents, resulting ins irregular 
flow of air to the rear of the rivet, over the entire 
Surface located to the rear of the rivet head. 
This clearly demonstrates that a Small adjustable 
spoiler will greatly. reduce the lift on the upper 
Side of an airfoil. It is not. necessary to adjust 
or change the contour of a larger portion or zone 
along the leading edge of the airfoil. 

Referring to the drawings, the reference 
character 9 indicates the fuselage of an air 
plane having a pair of Wings 2 provided along 
the leading edge thereof with a lift, control 4. 
As may best be seen by referring to Figure 2, 
the wing 2 is provided with an extension .. 6 
along the leading edge that may support a tubu 
lar, member 8 having fixedly attached thereto 
a pair of deflecting plates. 29 and 22 that co 

... operate to form a sharp. edged lift control as 
sembly. The tubular member if 8 is adjustably 
mounted in an arcuate portion formed by mem 
ber 6, which may be attached to the leading 
edge of a conventional airfoil. 
AS clearly shown in Figure. 2, this lift control 

aSsembly may be in the position. A or adjusted 
into the position B or adjusted into the position 
C, or in any number of other positions, between 

: the limits indicated, by Ali and C. When the lift 
'..control assembly...is adjusted into the position: C, 
it,...ini, effect, lengthens the effective upper-sur 
face of the wing, thereby enlarging or increasing 

...the lift of the wing. When it is... adjusted into 
the position.B, the full line position, the lift con 
trol.is adjusted into a position suitable for cruis 
ing. When the lift control, assembly is in the 
position B, the lift of the wing or airfoil is 
slightly more than sufficient.to maintain the air 
craft at a constant altitude. Under this: condi 
tion, a Sudden change.of angles of attack would 
cause a rise. In ascending and at any other time 
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4. 
that it is desirable to increase the lift of the 
Wings, the lift control assembly is adjusted to 
wards C, to thereby increase the lift of the air 
foil. Or wing. 
One of the outstanding features of this device 

is the ability to reduce the effect of rising cur 
rents or gustS in the cruising attitude of the air 
plane. The position of the lift control would be 
position B, which is set to provide just slightly 
more lift than what is required. This setting B 
would tend to reduce serious increase in loads 
on the air frame and vertical displacements of 
the aircraft that may cause serious discomfort 
on the part of the occupants and heavy concen 
trated cargo loads of freight on cargo airplanes. 
By adjusting the lift control so that the lift is 

merely sufficient to Sustain the load, maximum 
efficiency as far as power is concerned is then 
obtained. If the lift of the airfoil is excessive, 
other forces are required to counteract the ex 
cessive lift, thereby reducing the efficiency of 
the aircraft. The shifting of the airplane from 
one level to another eventually results in a loss 
of energy and thereby loss of efficiency. When 

...the lift control is: in the position B, it presents a 
sharp leading edge that increases efficiency of 
the airfoil over a similar, airfoilihaving a blunt 
leading edge. Due to the sharpness, the effect 
of drag, due to compressibility-at-high speeds, 
is reduced. 

In landing, the lift control is adjusted into the 
iposition C. The lift control remains in this, posi 
tion until the pilot levels off, when the lift control 
should be adjusted into the position A. This 
should take place, when the elevators are brought 
unto full 'up' position, that is, the stick is brought 
to the rear. As a matter of fact, the maximum 
could be provided whereby the raising of the ele 
rvators to the full 'up' position automatically 
raises the lift control into the A position. By 
raising the lift control into the A position'. While 
the airplane is off the ground, a large increased 
drag is created due to the stall. This will cause 
a very short run effecting a spot landing, which 
Would be necessary with aircraft carriers, et 
Cetera. The description of the adjustment of the 
lift control in the C position for landing takes 
care of normal atmospheric landing conditions. 

If the air conditions are gusty or bumpy, the 
lift control would remain in position B, adjusted 

; SO as to provide just sufficient lift so as to get a 
very high degree of lateral stability. The overall 
lift in this position will be less; but due to the 
high Wind velocities under such conditions, the 
relative ground speed will still be low. Again, 
when the pilot levels off and raises the elevators 
to the full 'up' position, the lift control is raised 
into the A position, so as to create a stall, thereby 

- shortening the run. 
The lift control assembly may be provided with 

an arm or extension 30, as shown in Figure 7, 
connected to a link32, having its opposite end 
connected to a lever 34. This lever 34 is pivotally 
attached to a. suitable support at 36. The handle 
38 is lowered, the lift control is raised so as to 
reduce the lift of the wing or airfoil. If the 
handle 38 is raised, the lift of the wing is in 
creased, tending to cause the airplane to ascend. 

Referring to Figure 6, there is shown an aero 
dynamic curve where lift has been plotted as 
Ordinates, and the angle of attack as abscissa. 
From this curve, it can be readily, seen that when 
the lift control. assembly is in the position B, 
the curve levels off, as.indicated by the horizontal 
line B in Figure 6. When the lift control is in 
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the position C, the lift is increased, so that it 
follows the curve C. When the lift control 
assembly is raised into the position A, the lift 
is decreased and follows the dotted line A. The 
full line represented by the designation "normal,' 
shows the lift of the wing or airfoil in the ab 
sence of a lift control being attached thereto. 
This lift control assembly is not necessarily 

confined in its use to cruising speed, ascending 
and stalling. It may also be used in Stormy 
Weather. 

Furthermore, the cylindrical or tubular mem 
ber 8 may be used as a passage for exhaust gases 
and thereby the lift control assembly may be used 
as a defroster. The exhaust gases need not neces 

O 

sarily be confined to the tubular member. The 
exhaust gases may also flow between members 
20 and 22, so as to supply heat to a tip of the 
lift control assembly, thereby melting the ice 
where it would first form, in the absence of a 
defrosting device. Furthermore, the lift control 
assembly, if exhaust gases are not used, may house 
an electrical heating element for supplying heat 
to the lift control assembly, which heater element 
functions as a defroster. 
As clearly seen in Figure 1, the lift control 

device does not extend throughout the entire 
length of the leading edge of the wing or air 
foil. The length of the lift control depends upon 
the design of the Wing or airfoil. 
upon the effectiveness of the design. It depends 
upon the purpose for which the aircraft is to 
be used, the type of load, flying conditions, et 
cetera. The length of the lift control is a matter 
of choice, depending upon the purpose of the air 
craft. Likewise, the size is a matter of choice. 
It need not be very large. Rivet heads have been 
found to reduce the lift by creating eddy currents 
across the upper Surface of an airplane wing. 
Thus, it is readily seen that the lift control may 
be quite Small. 

In the modification disclosed in Figure 3, the 
lift control has been built into the leading edge 
of the wing or airfoil 40. The leading edge of 
the wing 40 has been provided with an arcuate 
cavity 42 that receives a tubular member 44. 
Member 44 is adjustably mounted in the cavity 
42, so as to prevent oscillation of member 44 about 
the longitudinal axis thereof. A pair of members 
46 and 48 extend forwardly from the tubular 
member 44, So as to provide a sharp edge ex 
tending along at least a portion of the leading 
edge of the airfoil. The lift control assembly may 
be raised or lowered in a manner Similar to that 
described in connection with Figure 2. 

In the modification disclosed in Figure 4, the 
airfoil 5 has been provided with a longitudinally 
extending recess 52. One side 52d of this recess 
is arcuate and the other side 52b is straight. A 
lift control member 68 is provided with a curved 
Surface 62d, that has a radius of curvature conn 
patible to the radius of curvature of the adjacent 
airfoil, a curved Surface S2b and a straight Sur 
face 62C. Member 60 is pivotally mounted at 64 
to the airfoil 5 and may be oscillated about the 
pivot 64 so as to be in the full line position B 
shown in Figure 4 or raised into the dotted posi 
tion A, or the dot-dash position C. 
The full line position B may be referred to 

as the cruising lift control position. The dotted 
position. A may be referred to as the stalling 
position and the dot-dash position C may be 
referred to as the ascending or lifting position. 
In the modification disclosed in Figure 5, a lift 

control C is mounted in a suitable slot 72 in the 

It depends : 
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6 
leading edge of the airfoil and is mounted for 
reciprocatory movement. When member 70 is 
withdrawn into the airfoil, the airfoil operates 
as a normal airfoil without a lift control. When 
member 70 is projected through the slot 2 so 
as to extend beyond the airfoil, member 9 func 
tions as a spoiler to reduce the lift of the airfoil. 
Member 70 may be controlled in any suitable 
ae, 
Although the control shown in Figure 7 and 

described in connection with the preferred em 
bodiment shown in Figures 1 and 2 is manually 
controlled, the lift control may be automatically 
controlled, especially when flying through stormy 
weather. For example, a Sudden increase in ten 
perature along the leading edge may operate a 
suitable thermostatic control mechanism to raise 
the lift control so as to reduce the lifting power 
of the airfoil. Such warm air currents are in 
all probability the result of upwardly directed air 
streams intersecting the path of the airplane. In 
order to counteract the rising air currents, the 
lift of the airfoil is reduced, so as to maintain 
the course of the airplane on an even level. 

In Figure 8 another lift control mechanism 
has been shown. The airfoil 80 has been shown 
in dotted lines and has attached thereto an ad 
justable flap 82 adjustably attached to the airfoil 
89 by a hinge 84. Member 82 carries at its lead 
ing edge a second flap 86 pivoted at 88 and slid 
ingly engaging the airfoil 80. Members 82 and 
86 cooperate to form a lift control. This lift con 
trol may be adjusted into the A position, when 
it functions as a Spoiler, and into the C position, 
both shown in dotted lines. 
Although the preferred embodiment of the de 

vice has been described, it will be understood that 
within the purview of this invention various 
changes may be made in the form, details, pro 
portion and arrangement of parts, the combina 
tion thereof and mode of operation, which gen 
erally stated consist in a device capable of carry 
ing out the objects set forth, as disclosed and 
defined in the appended claims. 
Having thus described my invention, I claim: 
1. A lift control assembly for use on an air 

plane having wings provided with a leading edge 
that is curved, said lift control assembly includ 
ing an extension having an arcuate recess extend 
ing parallel to the front edge of the wing, said 
extension being mounted along the leading edge 
of the wing and being provided with a curvature 
merging into the curvature of the wing, a tubular 
member rotatably supported in the arcuate recess, 
and a pair of deflecting plates fixedly attached 
to the tubular member, said deflecting plates co 
operating to form a sharp lift control edge so 
that when the tubular member is rotated so as 
to adjust the deflecting plates into a position 
whereby the effective length of the upper surface 
of the wing is increased, the lift of the Wing is 
increased; when the tubular member is adjusted 

5 

into a position whereby the edge formed by the 
deflecting plates is directed slightly upwardly so 
that the upper plate forms a well defined angle 
with the upper surface of the wing, a drag is 
created; and when the tubular member is ad 
justed into a selected position between the afore 
mentioned positions, the lift of the wing may be 
such that its lift is slightly more than Sufficient 
to maintain the airplane at a constant altitude. 

2. A lift control assembly for use on an airplane 
having wings provided with a leading edge that 
is curved, said lift control assembly including an 
extension having an arcuate recess extending 
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parallel to the front edge of the wing, said exten 
ision being mounted along the leading edge of the 
wing and being provided with a curvaturemerg 
ing into the curvature. Of the: Wing, a cylindrical 
member rotatably supported in the airculate receSS, 
a pair of deflecting plates fixedly attached to the 
cylindrical member, said deflecting plates cooper 
ating to form a sharp lift control edge, and means 
for adjusting the cylindrical member so that 
the deflecting plates, may be, adjusted into posi 
tion whereby the effective length of the upper 
surface of the wing is increased to thereby in 
crease the lift of the wing; the deflecting plates 
may be adjusted by said adjusting, means into 
another position whereby the edge formed by the 
deflecting plates, is directed slightly upwardly. So 
that the upper plate forms a... Well defined angle 
with the upper surface of the wing to thereby 
create a drag; and the deflecting plates may be 

- adjusted into position by Said adjustable means 
intermediate the aforementioned positions, which 
position is selected to create a lift. of the: wing 
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such that the liftis; slightly more than sufficient 
to maintain the airplane at a constant altitude. 
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