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‘ 3,187,460 
GLIDER WITH FLEXING WING 

James H. Robertson, Burbank, Calif, assignor to Gym 
Plastics Corp., Burbank, Calif., a corporation of‘ 
California 

Filed Nov. 26, 1962, Ser. No. 239,951 
7 Claims. (Cl. 46—79) 

This invention relates to toy airplanes. 
It is the principal object of my invention to provide 

a toy airplane which is capable of being easily projected 
to substantially greater heights than conventional toy 
airplanes now in use and which, after reaching such 
heights, is adapted to glide back to earth in the same 
manner as a conventional toy airplane. 

It is an object of my invention to provide a toy air 
plane which is adapted to be projected to greater heights 
in a substantially straight upward path, due to alterna 
tion of the normal camber of the airplane wing, which 
acts to prevent the airplane from prematurely looping 
and terminating its upward ?ight as a conventional toy 
airplane would. 
Another object of my invention is to provide a toy 

airplane of the type described in which the camber of 
the airplane wing returns to normal as the airplane ap 
proaches the end of its upward ?ight, so that the airplane 
will glide slowly back to earth in a normal manner. 

It is a further object of my invention to provide a 
toy airplane in which these variations in the camber 
of the wing take place automatically and preferably 
because of the construction of the airplane wing at the 
time it is manufactured. 

In essence, my invention contemplates a toy airplane 
having a pair of outwardly directed Wings. One of the 
wings is provided‘between its ends with a preferably 
transversely directed score line or other line of bend 
ing movement 'whereby during vertical ?ight of the air 
plane, the outer portion of the wing beyond the score 
line will be bent or deformed to reduce the camber of 
the wing and alter its ?ight characteristics in such a 
manner as to permit upward twisting ?ight of the air 
plane. As the airpl-ane reaches its highest point, the 
forces tending to bend or deform the outer portion of 
the wing are reduced or disappear and the end of the 
wing automatically returns to its normal position, thus 
returning the normal camber and ?ight characteristics of 
the wing so that the airplane will glide down in a con 
ventional manner. _ , 

My invention also comprises such other objections, 
advantages and capabilities as will later more fully ap 
pear and which are inherently possessed by my inven 
tion. 

While I have shown in the accompanying drawings 
a preferred embodiment of my invention, it should be 
understood that the same is susceptible of modi?cation 
and change without departing from the spirit of my in 
vention. ' ' 

Referring to the drawings. 
FIG. 1 is a top plan view of a toy airplane embody 

ing my invention; ' ' 

FIG. 2 is a side elevational view of the same; 
FIG. 3 is an enlarged fragmentary sectional view taken 

on line 3-3 of FIG. 1, showing the score line; 
FIG. 4 is a schematic view showing the ?ight path 

of the airplane; ‘ ‘ 

FIG. 5 is a top plan view, similar to FIG. 1, showing 
the airplane in vertical ?ight with the outer wing section 
deformed to a ninety degree angle; 
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FIG. 6 is a front elevational view of the airplane as 

in FIG. 5 with the direction of twisting of the airplane , 
indicated by an arrow; 

FIG. 7 is a sectional view taken on line 7—-7 of FIG. 
5, showing the deformation of the wing camber along the 
score line to a substantially straight line; 
FIG. 8 is a sectional view taken on line 8-—8 of FIG. 

5, showing the normal camber of the wing. 
A preferred embodiment which has been selected to 

illustrate my invention comprises a toy airplane 10 hav 
ing a fuselage 11 and a pair of wings 12 and 13, which 
are directed outwardly in opposite directions from the 
fuselage 11. The fuselage 11, one of the wings 12 and 
the remainder of the toy airplane are constructed in a 
normal and conventional manner. The con?guration of 
the airplane, including its fuselage, and wings, may be 
varied as desired to simulate any type of airplane. The 
material used to construct the airplane is preferably 
light but rigid material such as polystyrene foam or balsa 
wood. ‘ 

The novelty of my invention resides in the construc 
tion of the other wing 13 which is provided between the 
fuselage 11 and the outer end of the wing 13 with a 
transversely directed. score line 14 ‘or other suitably 
formed line of bending movement, which may extend 
partially through the material forming the wing 13 to 
create a weakened line along which the wing 13 will 
tend to bend. 
The score line 14 or other line or bending movement 

is preferably such, however, as not to completely de 
stroy the strength of the wing 13. The con?guration of 
the wing 13 is‘preferably identical with that of the other 
wing 12 except when the airplane is projected into ver 
tical ?ight. Both of the wings 12 and 13 are provided 
with a slight curvature or camber which acts to sustain 
the airplane in ?ight by providing a lifting force adjacent 
to both of the wings. 
The toy airplane is adapted to be projected into direct 

ly vertical ?ight by an elastic band or other suitable 
launching or projecting means, not shown in drawings. 
As the airplane ?ies upwardly at a rapid rate of speed, 
the flow of air along the surfaces of both wings creates 
a lifting force, due to the camber of the wings. When 
the nose of the airplane is pointed straight up, the lift 
ing force is directed at right angles to the vertical line 
of ?ight. This force normally acts to pull the airplane 
horizontally and cause it to loop. 
With my invention, however, the score line 14 divides 

thewing 13 into an outer portion 15 and an inner por 
tion 16. The outer portion 15 is free to move in re 
sponse to this force and will accordingly bend or ?ex 
along the score line 14 to extend at an angle to the in-_ 
ner portion 16. This bending or ?exing action may 
be anywhere from a slight angle of bending to as much 
as ninety degrees. ‘. 
The bending of’ the outer portion 15 of the wing 13 

substantially destroys the lifting force of the wing 13. 
The airplane will accordingly continue to inove upward 
ly and will rotate slowly about its longitudinal axis, due 
to the lifting action which is still exerted upon the other 
wing 12. The airplane will accordingly rotate in a clock 
wise direction when viewed from the top or front if the 

‘ wing 13 is on the left of the port side and in the op 
65 posite direction if the wing 13 is on the right or star 

board side of the fuselage 11. ' a 
As the airplane reaches the apex of its upward v?ight, 

the lifting force acting upon the-wings lessens and the 
outer portion 15 of the wing 13 moves back to its ‘nor 
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mal position. The camber or curvature of the wing 13 
acts to urge the outer portion 15 of the wing 13 back to 
its normal position in alignment with the inner portion 
16. This results from the fact that the deformation of 
the outer portion 15 of the wing 13 causes the portion 
of the wing 13 along the score line 14 to be deformed 
from its normally curved contour to a ?atter or sub 
stantially straight line contour, as indicated in FIG. 7 of 
the drawings. 

This action iscomparable to deforming a normally 
curved spring to a straight position. The wing 13 ac 
cordingly tends to return from the deformed contour 
shown in FIG. 7 of the drawings to its normal curved 
contour shown in FIG. 8 of the drawings. 
As the airplane reaches or approaches the maximum 

point of its upward ?ight, the wing 13 will accordingly 
automatically revert to its normal position and the air 
plane will accordingly glide slowly back to the earth in 
the same manner as any conventional toy airplane, en 
tirely uneffected by the score line 14. 

While I have shown in the drawings and described here 
in a preferred embodiment of my invention in which the 
deformation or alteration of the wing camber and its 
return to normal take ,place automatically due to the 
resilient action of the Wing, it should also be understood 
that the same principles may be used in other embodi~ 
ments in which‘ either or both of the deformation or .al 
teration and return movements of the wing are either en 
tirely controlled or assisted by otherresilient means or 
other suitable control means. 
The material used to form the wing of my toy airplane 

should preferably be a material which is rigid but has a 
certain amount of resilience. One type of material which 
has been found to be particularly suitable is relatively 
thin polystyrene foam sheet plastic having a thickness 
of anywhere from 2%000" to 1A.". Other plastics such as 
rigid vinyl, styrene, acetate and other similar plastics may 
be used in either sheet or molded form. ‘If the outer 
portion of the wing is hinged, any material can be used 
and resilient means provided to return the outer portion 
of the wing to its normal position. 

It should also be understood that the toy-airplane may 
have self-propelling means for use during its initial ver 
tical ‘and/or horizontal ?ights. ~ 
While the foregoing description refers to the initial 

?ight of the airplane as being vertical, it is obvious that 
the actions described will also take place if the airplane 
is projected horizontally or-at any otherangle whatsoever, 
as long as care is taken to avoid contact between the air 
plane and the ground during its ?ight. 

I claim: . _. 
1. In a toy airplane having a'pair of wings, one of said 

wings having means responsive to excessive lifting force 
exerted upon said wing during the projection of said air 
plane into rapid vertical ?ight to automatically deform 
the con?guration of at least a portion of said wing and 
cause said airplane to rotate about its longitudinal axis 
instead of prematurely looping, said wing‘ having means 
acting automatically upon the diminution of said lifting 
force to return said wing to its normal con?guration and 
lifting action, to permit continued normal horizontal ?ight 
of said airplane thereafter. 

2. In a toy airplane having a pair of wings, means car 
ried by said airplane for substantially‘deforming the con 
?guration of at least a portion of one of said wings auto 
matically upon the projection of said airplane into rapid 
vertical ?ight, such deformation acting to substantially 
‘destroy the lifting action of said wing and to cause said 
airplane to twist about its longitudinal axis during said 
vertical ?ight instead of prematurely looping, and means 
carried by said airplane for automatically returning said 
deformed wing to its normal con?guration upon the com 
pletion of said rapid vertical ?ight, to permit continued 
normal horizontal ?ight of said airplane thereafter. 

.3. ‘In a toy airplane ‘having a'pair of wings,rmeans 
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4 
carried by said airplane for substantially deforming the 
con?guration of at least a portion of one of said wings 
during the projection of said airplane into rapid vertical 
?ight, such deformation acting to substantially destroy 
the lifting action of said wing to cause said airplane to 
twist about its longitudinal axis during said vertical ?ight 
instead of prematurely looping, and means carried by said 
airplane for returning said deformed portion of said wing 
to its normal con?guration and lifting action upon the 
completion of said rapid vertical ?ight, to permit con 
tinued normal horizontal ?ight of said airplane there 
after. 

4. A toy airplane comprising a fuselage and a pair of 
normally substantially straight wings extending outwardly 
in opposite directions therefrom, at least one of said 
wings being formed of thin somewhat resilient polystyrene 
foam material, said wing normally having a slightly con 
vex curvature from front to back thereof, means extending 
substantially transversely across the entire width of said 
wing adjacent the midportion thereof forming a line of 
?exing movement dividing said wing into outer and inner 
portions so that said outer portion of said wing is re 
sponsive to excessive lifting force exerted upon said wing 
by the ?ow of air across said wing during the projection 
of said airplane into rapid vertical ?ight and said outer 
portion will automatically lift and ?ex into an angular 
position with respect to said inner portion, said ?exing 
action deforming said wing along said score line from its 
normal curved contour to a substantially straight contour 
against the urging of said wing, the ?exing. of said outer 
portion substantially destroying the lifting action of said 
wing to cause said airplane to rotate about its longitudinal 

, axis instead of prematurely looping, said outer portion of 
said wing acting automatically due to the spring-like urg 

" ing of said wing in returning to its normal curved con 
tour upon the slowing of said airplane and the diminution 
of said lifting force to overcome said lifting force and 
?ex back to its normal position in substantial alignment 
with said inner portion, to permit said airplane to con 
tinue in normal horizontal ?ight thereafter. 

5. A toy airplane as described in claim 4, in which 
said means comprises a score line extending substantially 
transversely across said wing. 

6. In a toy airplane having a pair of normally sub 
stantially straight wings, at least one of said wings being 
formed of somewhat resilient material, said wing normally 
having a slightly convex curvature from front to back 
thereof, means extending substantially transversely across 
saidwing forming a line of ?exing movement dividing 
said Wing into outer and inner portions so that said outer 
portion of said wing is responsive to excessive lifting force 
exerted upon said wing upon the projection of said air 
plane into rapid vertical ?ight and said outer portion will 
automatically lift and ?ex into an angular position with 
respect to said inner portion, said ?exing action deform 
ing said wing along said score line from its normal curved 
contour to a substantially straight contour against the 
urging of said wing, the ?exing of said outer portion sub 
stantially destroying the lifting action of said wing to 
cause said airplane to rotate about its longitudinal axis 
instead of prematurely looping, said outer portion of 
said wing acting automatically due to the spring-like 
urging of said wing in returning to its normal curved con 
tour upon the slowing of said airplane and the diminution 
of said lifting force to overcomesaid lifting force and 
?ex back to its normal position in substantial alignment 
with said inner portion, to permit said airplane to con 
tinue in normal horizontal ?ight thereafter. 

7. In a toy airplane having a pair of normally sub 
stantially straight wings, at least one of said wings being 
formed of somewhat resilient material, said wing nor 
mally having a slightly convex curvature from front to 
back thereof, means extending substantially across said 
wing forming a line of ?exing movement dividing said 
wing into outer and inner portions, so that said‘ outer pore 
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tion of said wing is responsive to excessive lifting force 
exerted upon said wing by the ?ow of air across said Wing 
during rapid vertical ?ight of said airplane and said outer 
portion will automaticallyrlift and ?ex into an angular 
position with respect to said inner portion, the ?exing of 
said outer portion substantially destroying the lifting 
action of said wing to cause said airplane to rotate about 
its longitudinal axis instead of prematurely looping, and 
means carried by said airplane acting automatically upon 
‘the diminution of said lifting force to flex said outer por 
tion of said wing back to its normal position in substan 
tial alignment with said inner portion, to permit said air 
plane to continue in normal horizontal ?ight thereafter. 
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