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Claims. 

particularly, to a novel variable wing and cor 
related auxiliary elevator construction. 

It is commonly accepted that, in order to in 
crease the speed of airplanes, wing area must 
be reduced and that, in order to provide for de 
creasing the take-off distance, for a rapid rate 
of climb and for safe landing speeds, effective 
wing area should be increased. In order to meet 
these two conflicting requirements one of the 
solutions offered is that in which the wing is 
divided into two portions-a main wing and an 
auxiliary wing movably positioned with respect 
to the trailing edge of the main wing. The pres 
ent invention relates to this group of auxiliary 
Wings and includes a novel relative arrange 
ment of main and auxiliary wings, novel means 
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for mounting and connecting the two, whereby 
the latter can slide rearwardly with respect to 
the main wing, novel shapes for increasing the 
effectiveness and availability of the auxiliary 
Wing, novel means for controlling the auxiliary 
Wing, the provision of an auxiliary elevator and 
means for automatically controlling the auxiliary 

5 elevator in response to variations in position of 
the auxiliary wing. 
The principal object of the invention is to pro 

vide in conjunction: with a cambered wing novel 
means for increasing the flexibility of speed of 
an airplane under power whereby the best take 
off distance, rate-of-climb, altitude and landing 
conditions may be obtained without decreasing 
the maximum possible speed. 
Another principal object of the invention is 

to provide means for increasing the chord of 
the auxiliary wing with respect to the chord of 
the main wing thereby obtaining a substantially 
greater increase in the lifting ability of the wing. 
as a whole whereby the area of the fixed wing 
may be decreased with a consequent increase in 
Speed of the airplane. 
A more specific object of the invention is to 

provide means for positioning the auxiliary wing 
intermediately between the full open and full 
closed positions: whereby variable lift to drag or 
speed ratios may be obtained. . 
A further specific object of the invention is 

to provide novel means for substituting the trail 
ing edge of the auxiliary wing when in retracted 
position for the trailing edge of the main wing. 
A further specific object of the invention is to 

provide a novel combined auxiliary wing and 
flap, the use of which provides increased airplane 
speed and lift flexibility over those heretofore 
known. 

(Cl?244?42) 
This invention relates to airplanes and, more Other specific objects of the invention are to 

provide an auxiliary elevator on the horizontal 
tail surfaces, means for operably linking the aux 
iliary elevator with the auxiliary Wing, and novel 
means for jointly controlling the auxiliary ele 
vator and auxiliary Wing. 
Other and more specific objects and advan 

tages of the invention Will be apparent froma the 
following specification, claims and from the 
drawings illustrating a preferred embodiment of 
the invention, in which: 

Fig. 1 is a vertical, cross-sectional view of a 
conventional aircraft Wing embodying an aux 
iliary airfoil in closed position and supporting 
means therefor. 

Fig. 2 is a Section similar to Fig. showing the 
auxiliary airfoil in partly and fully extended 
positions. 

Fig. 3 is a plan view partly broken away, of 
the wing, showing the relation of the track, the 
operating torque shaft and push and pull rod 
control; 

Fig. 4 is an open Side view of the rear end of 
the track, showing the tripper arrangendent, 

Fig. 5 is an open side view of the trolley withia 
the track; 

Fig. 6 is a vertical cross-sectional view, and 
Fig. 7 a horizontal cross-sectional view of the 
mechanism shown in Fig. 4; 

Fig. 8 is a cross-sectional view on the section. 
A-A of Fig. 1 illustrating the relative position of 
the push and pull rod to the control drum; 

Fig. 9 is an open side view of an alternative 
arrangement of the supporting track on the un 
der side of Wing; 

Fig. 10 is an open side view of the tripper ar 
rangement at the end of the track shown in 
Fig. 9; 

Fig. 11 is a partially diagrammatic plan view 
of , the means by which the auxiliary elevator 
deflection is coordinated with the novement of 
the auxiliary airfoil; 

Fig. 12 is a view partially in vertical section 
and partially diagrammatic of the structure 
shown in Fig. 11; 

Fig. 13 is an open Sectional view of the drum 
mechanism shown in Fig. 11; 

Fig. 14 is an enlarged vertical cross-sectional 
view of the tail surfaces taken on the line B-B, 
Fig. 11; - 

Fig. 15 is an open sectional view of an alter 
native arrangement of the trolley using a hori 
ZOntal roller to guide the side thrust aginst the 
track; and 

Fig. 16 is a vertical cross-sectional of a track 
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half of the rearward movement of the auxiliary 
airfoil. This combined relationship gives a 
higher lift with a low drag, thus producing a 
more efficient airplane under certain circum 
stances than the normal main Wing type of de 
Slg. 
As the flap approaches the end of its rearward 

movement means are provided whereby a large 
angular setting and Spaced relationship may be 
quickly attained by the use of cam 45 shown in 
closed in the rear end of beam 22 or 23. The 
under side of cam 45 is shaped to conform to the 
enclosed curvature of the rectangular hollow 
confines of beam 22 or 23 and is hinged as at 
46. The cam 45 may be held in open position by 
Spring 47 thus maintaining a position as shown 
by the broken lines in Fig. 4. As the rear roller 
29B in moving rearwardly approaches the hinged 
center 46 it contacts and raises the rear end 
of the can thus lowering its forward end and 
opening a passage way through which roller 29A 
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is guided upwardly and quickly causing an in 
crease in the angle of incidence of the auxiliary 
airfoil 2. Slot 45A in the cam permits plate 28, 
which Supports roller 29A, to project there 
through. 

After the auxiliary airfoil 2 is moved rear 
Wardly to the best predetermined location for 
take-off a small flap 50 hinged to the rear of 
the auxiliary airfoil and otherwise forming a part 
thereof is caused to deflect downwardly by a 
connecting rod 5 secured to arm 52 and to a 
fitting 53 which is slidable in a slotted end of 
trolley plate 28 (Fig. 4). The fitting 53 may be 
moved forwardly by contacting stop 54 fixed to 
the extreme end of trolley beam 22 and will 
continue to do so until both the auxiliary airfoil 
2 and the small flap 50 have reached their out 
ermost positions. As the auxiliary airfoil 2 is 
retracted the trolley 26 moves forward and re 
lieves the pressure on fitting 53 and permits the 
Small flap 50 to be pulled back into neutral posi 
tion by spring 50A. The Small flap 50 may ex 
tend across the entire span of the auxiliary air 
foil or only just a portion of it, depending upon 
the requirementS. 
As the auxiliary airfoil 2 is extended rear 

- wardly the center of pressure also moves rear 

60 

wardly which tends to cause the airplane to nose 
over and thus introduces an unbalanced couple. 
Up to a reasonable partially extended position 
of the auxiliary airfil the nosing Over tendency 
is prevented by directing the trailing edge of the 
elevators upwardly and thus introducing a coun 
terbalancing moment. However, as the auxiliary 
airfoil continues to extend to its rearmost posi 
tion it is advantageous to have an independent 
control means on the tail surfaces So that the 
elevator can be used by the pilot for the usually 
required directional control. This independent 
control takes the form of a plate or auxiliary 
elevator 63 mounted on the upper side of the 
horizontal tail surfaces 60 and preferably hinged 

55 
as at 65 to the rear spar 64 of the stabilizer 
in front of the conventional elevator 66. It is 
contemplated that the pressure of the air shall 
act directly on surface 63 and not to pass up 
ward through the space left Open when the 
auxiliary elevator is deflected upWard. This sur 
face is directly connected to the mechanism op 
erating the auxiliary airfoil in the main wing 
so that as the latter extends rear Wardly and 
after some predetermined intermediate position 
the auxiliary elevator Surface Commences to rise 
until finally when the auxiliary airfoil is fully 

3. 
extended the auxiliary elevator is also in its 
full uprised position. 
As shown in FigS. 11 to 14 the auxiliary eleva 

tor may be controlled by linkage between it and 
the auxiliary airfoil control shaft 49. To this end 
a threaded portion 55 on the shaft 40 is engaged 
by a similarly threaded portion on a spool 56. 
The two threaded portions are so proportioned 
that when the auxiliary airfoil. 2 is closed the 
Spool 56 is thrust to one side of the threaded 
portion on the shaft 40, but when the shaft 40 
commences to rotate as the auxiliary airfoil 
opens it screws into the spool without rotating 
it until the end of the thread is reached or the 
Spool reaches some other predetermined stop at 
which time the spool rotates with the shaft. 
Cables 57 connected to the spool 56 pass through 
a guide 58 to a spool 6 keyed to a shaft 59 
mounted on the horizontal tail surface 60. Con 
ventional linkage 62 between the shaft 59 and the 
auxiliary elevator 63 raises the latter when the 
shaft is rotated. When the auxiliary airfoil 2 
is fully extended the auxiliary elevator 63 has 
been forced to its most uprised or deflected posi 
tion. The chord of the auxiliary elevator may 
be from 10 to 15 percent of the horizontal tail 
Surface chord and may cover from 50 to 100 
percent of the horizontal tail span. 
In Operation, an aircraft having my invention 

installed may take-off by extending the auxiliary 
airfoil to a position approximately equal to from 
three-quarter to seven-eighth of its full out move 
ment with a deflected angle of between 25° and 30° 
to the chord line of the normal wing. Such posi 
tion may either be set by the pilot prior to taking 
off or by gradually extending it as the take-off is 
under way until at the instant of take-off it has 
reached the ideal partially extended position. It 
is expected that the latter procedure will be 
more conductive towards reducing the take-off 
distances of seaplanes. When the aircraft is in 
the air the auxiliary airfoil may be retracted to a 
shorter partially extended position, or approxi 
mately at twenty-five percent of its full out move 
ment, and climb at a higher rate to a greater 
altitude or cruise at the most economical lift to 
drag ratio. When landing the auxiliary airfoil 
may be extended to the extreme rearward loca 
tion, where it is definitely retained by the desig 
nated limitation of the movement of the control 
torque shaft, which resists the tendency of the 
auxiliary airfoil to close because of its aerody 
namic negative chord force. Simultaneously the 
Small flap 50 on the auxiliary airfoil is deflected 
to its fullest extent, at least downward 45° with 
relation to the chord line of the auxiliary airfoil 
and at which position its attending opening is also 
complete in that the leading edge of this small 
flap is perpendicular below and substantially in 
line with the edge of the upper surface of the 
auxiliary airfoil which is broken at that point, 
as related to the chordine of the auxiliary airfoil, 
thus introducing the highest lift obtainable with 
a proportionately high increase in drag. The 
combined effect is to steepen the glidepreparatory 
to landing and to slow up the speed of the airplane 
on the ground. Throughout all these variable 
factors involving the change in lift, drag and 
center of pressure movement provision has been 
made for automatically trimming the longitudinal 
balance and thus insure safe and reliable opera 
tion of the airplane. 
While I have described my invention as taking 

a preferred embodiment, such embodiment is not 
by way of limitation and it will be understood 

5 

() 

40 

50 

55 

60 

65 

O 

75 

  



5 

O 

25 

35 

40 

4. 
that the various parts may be changed without 
departing from the spirit and Scope thereof as 
set forth in the following claims. 
I claim as my invention: 
1. An aircraft wing including a normal cam 

bered airfoil having a recess in the rear lower 
part thereof, a track fixed to said airfoil, an auxil 
iary airfoil slidable rearwardly with measurably 
small but gradually increasing angles with re 
spect to said normal airfoil, but relatively fixed 
to said fixed track, means for moving rearwardly 
said auxiliary airfoil until its leading edge reaches 
substantially the extreme rearward position, auto 
matic means comprising a Cam within the rear 
end of said track for quickly increasing the angle 
of incidence of said auxiliary airfoil relative to 
said normal airfoil and for producing a Spaced 
relationship between the leading edge of said 
auxiliary airfoil and the trailing edge of said 
cambered airfoil. 

2. An aircraft wing comprising a cambered air 
foil, a track fixed to said airfoil, a trolley movable 
on said track, an auxiliary airfoil connected to 
said trolley, and a front and a rear roller on said 
trolley lying within Said track, said track con 
prising means for guiding said rollers to move 
said auxiliary airfoil rearwardly to. position the 
leading edge thereof adjacent the trailing edge 
of the cambered airfoil and ... a pivoted cam ac 
tuated by one of Said rollers for rapidly spacing 
said edges vertically apart and rapidly changing 
the angle of incidence of the auxiliary airfoil with 
respect to the cambered airfoil. 

3. An airplane Comprising an aircraft wing 
including a normal cambered airfoil having a re 
cess in the rear lower part thereof, an auxiliary 
airfoil nestling in said recess, means for operat 
ing said auxiliary airfoil including a control shaft, 
a flap mounted on rear portion of auxiliary air 
foil; a horizontal tail surface comprising a con 
vential elevator, an auxiliary elevator mounted 
On the upper side of Said stabilizer adjacent said 
conventional elevator; means for the automati 
cally operating said auxiliary elevator comprising 
a threaded spool sometimes slidably mounted on 
the main control shaft and sometimes in locked 
engagement with said shaft, and linkage between 
said spool and said auxiliary elevator, the sliding 
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of said threaded parts to be predetermined from 
the partially extended position of said auxiliary 
airfoil. 

4. An airplane comprising an aircraft wing in 
cluding a normal cambered airfoil having a recess 5 
in the rear lower part thereof, an auxiliary airfoil 
nestling in said recess; means for operating Said 
auxiliary airfoil including a control shaft, a hori 
Zontal tail surface comprising a conventional 
stabilizer and elevator, an auxiliary elevator 10 
mounted on the upper side of said stabilizer ad 
jacent Said conventional elevator; means for the 
automatically operating said auxiliary elevator 
comprising a threaded spool sometimes slidably 
mounted On the main control shaft and sometimes 15 
in locked engagement with said shaft, and linkage - 
between said Spool and said auxiliary elevator, 
the sliding of Said threaded parts to be predeter 
mined from the partially extended position of said 
auxiliary airfoil. 

5. In combination with a cambered airfoi hav 
ing a recess in the rear lower part thereof, an 
auxiliary airfoil operatable along said recess, said 
auxiliary airfoil comprising a slotted leading edge 
portion, a main body portion, and a trailing edge 25 
portion, Said trailing edge portion being angularly 
adjustable with respect to said other portions 
when said auxiliary airfoil is substantially in its 
rearmost position. - 

6. In an airplane in combination with a con- 30 
ventional stabilizer and elevator, an auxiliary 
elevator mounted for Oscillation above said 
stabilizer, a rotatable shaft within said stabilizer, 
a Spool keyed to said shaft, means for rotating 
Said Spool and mechanical linkage between said 35 
shaft and said auxiliary elevator. ????? 

7. In combination with a cambered airfoil hav 
ing a recess in the rear lower part thereof, an 
auxiliary airfoil operable along said recess, said 
auxiliary airfoil comprising a main body portion 40 
and a rear flap forming in part at least a trailing 
edge portion, and means for angularly adjusting 
the angular relationship of said flap and said 
main body portion, Said last named means being 
operable only when said auxiliary airfoil ap-45 
proaches its rearmost position. 
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