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ABSTRACT: The specification describes a kite or kitelike 
device having substantially symmetrical wing sections made of 
highly flexible sheet material; stiffening battens are disposed 
at the leading edge of the wing sections to make the wing sec 
tions rigid in the chordal direction but yet permit free flexure 
of the wing sections in the direction of span. 
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BATTENED KITE CONSTRUCTION 

SUMMARY OF THE INVENTION 

My invention is an improvement in the design of kites or air 
craft of the type disclosed in U.S. Pat. No. 2,546,078 to Rogal 
lo et al., in which wing sections are formed from a highly flexi 
ble sheet material. Bridle lines are attached to the wing sec 
tions in a manner such that when the kite is presented to the 
wind the flexible wing sections will billow out in an arcuate 
pattern determined by the design and mode of attachment of 
the bride strings. I have found that when the wing sections are 
completely flexible, as in the construction shown in the Rogal 
lo patent, the kite must be flown at a relatively high angle of 
attack in order to sustain flight. Any attempt to decrease this 
relatively high angle of attack results in buckling of the leading 
edge of the kite, thus causing the billowed wing sections to 
collapse. Attempts have previously been made to reinforce 
such kites by attaching a single reinforcing rib to the leading 
edge, the rib extending continuously along the span of the 
wing. Although reinforcing the leading edge in this manner 
does tend to reduce buckling at the leading edge at reduced 
angles of attack, it also reduces the flexibility of the wing in 
the span direction. This reduction of spanwise flexibility 
detracts from one of the advantages of such a flexible winged 
craft in that when the airspeed is varied (such as in gusty wind 
conditions) the arcuate contour of the wings changes to com 
pensate for the change in airspeed. This compensating charac 
teristic provides for a craft having relatively smooth flight 
characteristics. When the free flexure of the wings in response 
to varying wind conditions is prevented erratic flight behavior 
results. 
My invention, contemplates reinforcing the leading edge of 

the wings so that they will not buckle and collapse at low an 
gles of attack, yet this is accomplished in a manner that does 35 
not impair the spanwise flexibility of the wings. I have 
achieved these objectives by providing the leading edges of 
the wings with elongated stiffeners or battens. The battens ex 
tend from the leading edge rearwardly along the chord of the 
wings and are spaced laterally from each other. 
The kite of my invention is of very light construction and 

may be easily folded to a compactness that is limited only by 
the length of the battens. 
My invention, its objects and modifications, is described 

below with reference to the accompanying drawings wherein: 
F.G. is a plan view of the kite as it appears when flat; 
F.G. 2 is a front view of the kite as viewed along the lines 

2-2 of FIG. ; 
FIG. 3 is a longitudinal vertical cross section of one of the so 

battens taken along the line 3-3 of FIG. 1; 
F.G. 4 is a transverse vertical cross section of one of the bat 

tens viewed along the line 4-4 of FIG. ; 
F.G. S is a front elevation of the kite when in a billowed 

configuration during flight; 
F.G. 6 is a side elevation of the kite in flight; and 
FEG. 7 is a side elevation of a kite of the class described hav 

ing a continuous reinforcing member at the leading edge 
thereof, 
As illustrated in FIG. 1, I prefer to make the kite of my in 

vention from a flexible sheet material 5 such as Mylar or 
polyethylene; the sheet should be as thin as is practicably 
possible to reduce weight while retaining the desired degree of 
strength. I have found polyethylene sheets of two-thousandths 
of an inch thickness to be satisfactory. It may be desirable to 65 
reinforce the edges of the sheet 5 with a flexible paper or cloth 
tape 6 as long as the flexibility of the sheet 5 is not impaired. 
As shown in FIG. 2, a stiffening member 10 may be incor 
porated into the kite which extends along the centerline of 
the kite so that the kite may be considered as being divided 70 
into a pair of symmetrical wing sections 12. In the illustrated 
embodiment of my invention the stiffening member 20 is a 
length of flexible polyethylene tubing that is inflated by means 
of a valve generally indicated at 14 which is incorporated into 
the tubing. The stiffener 10 may be attached to the wing sec 
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2 
tions 12 by heat-sealing, tape or other convention means. It 
may as an alternative be formed integrally with the wing sec 
tions 2. 
As an example of the relative dimensions of the kite and its 

component parts a kite was made in accordance with this in 
vention. The kite was 6 feet in length and has a wing span, 
when layed flat, of 4 feet. The stiffener 10 was fabricated from 
0.002 inches thick polyethylene sheet which was rolled into a 
tube 2 inches in diameter and heat sealed along the seam. The 
valve 14 was made from a short length of sterilizer tubing 13 in 
which was heat-sealed and taped to the stiffener 10. A small 
clamp 5 was used to close the filler tube 13. In a kite of the 
above dimensions a pressure of about 3 p.s. i. was found suffi 
cient to inflate the stiffener 10 to a rigid condition. This stif. 
fener 10 is very light and may be easily inflated by a child. 

FIGS. 2, S and 6 show a plurality of centerline bridle lines 
16; these are connected by tape strips 8 or similar means to 
the stiffening member 10. The bridle lines 16 extend 
downwardly from the kite and are joined at a knot 20. Wing 
shroud lines 22 are attached to the tips 24 of the wing sections 
12 by tape, heat-sealing or by other means, and extend 
downwardly to the knot 20 to which they are attached, the 
kite string 26 being attached to the lines 16 and 22 at the knot 
20. The dimensions of the bridle lines 16 and wing tip lines 22 
are such that when the kite is flown the flexible wing sections 
12 will become filled by the relative flow of air and will assume 
arounded configuration as illustrated in FIGS. 5 and 6. 

I have found that in flying kites of this general type, having 
freely flexible leading edges 27, it is necessary to maintain the 
kite at a relatively high angle of attack with respect to the rela 
tive wind. Failure to maintain this high angle of attack results 
in buckling and flapping of the leading edge 27 which disrupts 
the flow of air past the kite and destroys the billowed contour 
of the wing sections 12 so that they may no longer develop the 
lift necessary for sustained flight. My invention contemplates 
the use of stiffening battens 30 to resist buckling of the leading 
edge 27 of the kite thus enabling the kite to be flown at smaller. 
angles of attack. The battens 30 are secured to the leading 
edge 27 of each of the wing sections 12 and extend in a chor 
dal direction (paralleling the centerline of the kite struc 
ture). The battens 30 are spaced spanwise (laterally) along the 
leading edge 27, The battens may be fastened to the wing sec 
tions 12 by means of a strip of flexible tape 32 as shown in 
FIGS. 3 and 4. Alternatively, batten pockets (not shown) may 
be formed integrally with the wing sections for accommoda 
tion of the battens 30. The battens 30 themselves may be 
fabricated from wire or slender strips of bamboo which may 
be heated and bent in a manner and for a purpose described 
below. In the 6-foot kite mentioned above, bamboo strips one 
eighth inch square and 6 inches long were found to be satisfac 
tory. 
As shown in FIG.3 the leading end of each of the battens 30 

is bent upwardly so that the leading edge 27 of each wing sec 
tion 12 will flare outwardly and upwardly. This outward and 
upward flare of the leading edge 27 provides a greater surface 
area of the underside of the wing sections, in the region of the 
leading edge 27, to be presented to the relative wind. It should 
be appreciated, therefore, that when the main body of each of 
the wing sections 12 is disposed at a relatively low angle of at 
tack with respect to the relative wind (as indicated by the 
arrow 31 in FIG. 3), the outwardly flared leading edge 27 will 
catch and direct the wind to the underside of the kite thus 
sustaining the kite in flight. I have found that the use of battens 
30 a that are bent upwardly at their leading ends so as to main 
tain the outwardly flared configuration of the leading edge of 
the wing sections enables a kite of this type to be sustained in 
flight with the rearward, unbattened portions of the wing sec 
tions 12 substantially paralleling the relative wind, this condi 
tion being satisfactorily maintained so long as a definite angle 
of attack is maintained between the relative wind and the un 
derside of the outwardly flared leading edge 27 of the win 
sections 2. r 
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It should also be appreciated that the use of straight, un 
curved battens to rigidify the leading edge 27 in a chordwise 
direction will enable the kite to be flown at a smaller angle of 
attack than if the leading edge 27 were completely flexible in a 
chordwise direction, but will not sustain flight to the degree 
and at an angle of attack achieved by using the aforemen 
tioned curved battens 39. 
The spanwise spacing of the battens 30 should be great 

enough so as not to hinder the wing sections 12 from assuming 
their natural AC arcuate contours during flight. In the afore 
mentioned 6-foot kite the battens were spaced at intervals of 4 
inches. 

It has been suggested in the prior art that kitelike structures 
of the class described herein having highly flexible wing sec 
tions 12 may have utilization as giiders or space reentry vehi 
cles. The advantages derived from the reinforcement of the 
leading edge 27 of the wing sections 12 in the above-described 
manner to enable the giider to sustain flight at very low angles 
of attack should be readily apparent in that it will enable the 
glider to maintain a relatively shallow glide angle, thereby 
considerably increasing the range of the glider. When the 
leading edges 27 of the wing sections 12 are completely flexi 
ble, the high angle of attack needed to sustain flight would 
require that the glider descend at a relatively steep glide angle 
with a corresponding loss in range. 
The prior art also suggests reinforcement of the leading 

edge 27 of the wing sections 12 by means of a continuous rein 
forcing member 34 that extends spanwise along the leading 
edge of the wing 12 as shown in FIG.7. As mentioned earlier, 
although such a reinforcing member would make rigid the 
leading edge of the wing thus reducing the tendency of the 
leading edge of the wing to buckle and collapse as the angle of 
attack is decreased, the stiffening member would also reduce 
the spanwise flexibility of the wing 12. The instant invention 
serves to reinforce and make rigid the leading edge 27 of the 
wing 2 in a chordwise direction but enables the wing to retain 
its highly flexible characteristics in a spanwise direction. Re 
tention of the characteristic of a high degree of spanwise flexi 
bility is important in a glider or kite of this type due to the fact 
that when the air speed of the craft is varied, as for example 
under gusty wind conditions, the billowed wing sections 12 
tend to assume different arcuate configurations in a spanwise 
direction to compensate for the change in air speed. From this 
the disadvantage of providing a stiffening member that ex 
tends spanwise along the leading edge should be apparent in 
that it would tend to reduce the spanwise flexibility of the wing 
thereby tending to cause erratic flight behavior under varying 
air speeds. 

I have also found that a kite constructed in this manner flies 
quite well without the aid of a tail. 
The bridle lines 16 may be replaced by a heel 36 (see FIG. 

7) which simply consists of a triangular sheet of material 
secured to and depending from the stiffening member 10. The 
wing shrouds 22 and kite string 26 are attached to the lower 
corner of the heel36 at the juncture 20. 
The foregoing is merely an illustrative embodiment of my 

invention and may be modified in its constructional or dimen 
sional details without varying from the spirit of the invention. 

I clain: 
1. An aerodynamically supportable device comprising: 
a winglike member fabricated from a nonrigid, flexible 

material; 
means for precluding chordwise flexure of the leading edge 

region of said winglike member while permitting said 
spanwise flexure thereof, said means precluding chord 
wise flexure comprising at least one relatively rigid batten 
of a width that is relatively small as compared to the span 
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4. 
of said winglike member, said batten being secured to the 
leading edge of said winglike member and extending in a 
chordwise direction; 

the forward portion of said at least one batten being bent 
upwardly to provide the leading edge of said winglike 
member with an upwardly, oriented flare; said flared region of the leading edge of said winglike 
member being effective to provide a greater angle of at 
tack at the leading edge of the winglike member than at 
the more rearward portions of said winglike members. 

2. An aerodynamically supportable device comprising: 
a generally diamond-shaped sheet defining a pair of sym 

metrical nonrigid, flexible winglike members joint joined 
along a centerline, each of said winglike members extend 
ing transversely of said centerline; 

means for maintaining said centerline region of said device 
in substantially rigid configuration at least during 
aerodynamic flight of said device; and 

a plurality of transversely spaced battens secured to the 
leading edge of each of said winglike members in close 
proximity to each other and extending rearwardly and in 
substantially parallel relation to said centerline and to 
each other, said battens being relatively short in relation 
to the length of said device, the trailing ends of said bat 
tens being spaced forwardly of the trailing edge of said 
winglike members, said battens being of a width that is 
relatively small as compared with the span of their as 
sociated wing sections so as to enable said wing sections 
to be freely flexed in a transverse direction but to effec 
tively preclude flexure of the leading edge of each of said 
wing sections in a direction paralleling said centerline, 
said device being capable of flight at very shallow angles 
of attack. 

3. A device as claimed in claim 2 wherein: 
the forward portion of said battens are bent upwardly to 

provide the leading edge of their associated winglike 
member with an upwardly oriented flare; said flared re 
gion of said leading edge of each of said winglike member 
being effective to provide a greater angle of attack at said. 
leading edge of said winglike member than at more rear 
ward portions of said winglike member whereby said 
device may be flown in an attitude in which those por 
tions of said winglike members located rearwardly of said 
flared leading edge are disposed in an attitude making a 
negligible angle of attack with the relative wind. 

4. A device as defined in claim 2 wherein said means main 
taining said centerline region in a substantially rigid configura 
tion comprises: 
an elongated, hollow stiffener attached to said winglike 
members and extending along said centerline, said stif 
fener being fabricated from a flexible material; 

valve means enabling said stiffener to be inflated to a rela 
tively rigid condition; and 

said valve means permitting said centerline region to be col 
lapsed when said device is not in use to facilitate compact 
storage of said device. 

5. A device as defined in claim 2 further comprising: a bri 
dle including flexible lines secured to and along the centerline 
region of said device and extending downwardly therefrom; 
and a flexible bridle line connected to the lateral extremity of 
each of said winglike members, each of said bridle lines being 
connected at a common point below said device, said bridle 
being free of any other connections to said kite. 

6. A device as defined in claim 2 further comprising means 
forming elongate pockets in said winglike members to receive 
and secure said battens therein. 


