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1

This invention relates to kites and has spe-
cific reference to a folding kite which hag im-
proved aerodynamic qualities and may be flown
by itself, or in a multiple kite flight system.

Whereas airplane design has constantly kept
pace with the increased knowledge of aerody-
namies, the design of kites has changed little if
any as a result of this knowledge. Heretofore
no kite has been successfully designed whereby
several kites may be flown, one above another in
stacked relationship on a single ground cord,
contrasting with econventional use of a plurality
of ground cords branching out from a single
cord held by the operator,

It is a primary objeet of this invention to ap-
ply modern principles of aerodynamics to kite
design and thereby produce a kite of greater
flicht stability and lift, and greater maneuvera-
bility.

Another object of this invention is to provide

‘a kite from which other kites may be flown to -

achieve multiple flying.

Another object of this mventlon is to provide
a kite which has novel features of design permit-
ting easy foolproof assembly of the kite in such
manner that the require delicate balances of the
structural members of the kite are attained. .
. Another object of this invention is to provide
a kite having -a novel tail sfructure which is
readily adjustable to attain maximum flying per-
formance under various wind conditions.

Still another object of this invention is to-pro-
vide a kite of inexpensive construction which is
easy to manufacture in quantity.

With these and other objects in view the ac-
companying drawings and detailed description of
the invention are set forth for the purpose:of
fully explaining the various features comprising
the invention and, are not to be regarded as lim-
iting the scope and spirit of the invention except
as defined in the appended claims.

In the drawings:

Figure 1 is a top plan view of the assembled kite
of this invention showing the tail attached; --

Figure 2 is a fragmentary longitudinal section
of the kite viewed along the central axis thereof;

Figure 3 is a fragmenfary elevational view of
the kite taken along the lines 3—3 of Figure 1;

Figure 4 is a fragmentary cross section of the
kite taken along the lines 4—4 of Figure 1;.

Figure 5 is a fragmentary cross section of the
kite showing a further embodiment of string
aperture in the kite wing.receivng the attaching
cord of the next hlgher kite in a series of kites
m multiple flight;

~Figure .6 is a. fragmentary perspectwe view
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showing how the ends of the sticks forming the
wing edges are joined at the outer tips and at
the rear of the wing;

Figure 7 is a perspective view of the body mem-
ber - of the kite showing the details of one type
of construction: of the nose piece and tail plece
in assembly; -

Figure 8 is a fragmentary perspective view of

the kite body structure as modified for factory
assembly; :
- Figure 9 shows a plurality of kites being ﬂown
from one ground cord to accomplish multiple
flying, and Figure 10 is a detalled view of the
bridle. - ¢

In its broadest concept thls inventlon embodles
a kite of aerodynamic proficiency having a sin-
gle long narrow wing or lifting surface which.is
mounted on a kite body member formed of novel
tail and nose piece constructions, and having a
bridle provided with an attachment for receiv-
ing a ground cord.: Means are provided for form-

ing a dihedral wing provided with a reinforced

slit in the surface thereof through which the fly-

‘ing or ground cord may be extended for attach-

ment with another higher flying kite. It is con-
templated that several kites may be flown from
one ground cord by attaching the fiying cord of
one kite to the bridle of a second kite beneath
the first. Unique means also are provided for
removably. connecting the tail piece to the nose
biece, and further means are provided for effect-
ing a secondary bhalance in the kite through an
adjustable ballast bag attached to a cord on the
end of the tail extension,

Referring in particular to the drawings there
is shown in Figure 1 the kite of this invention
having a single lifting surface or wing 10 mounted
beneath a body member generally designated as
I1. The member If is comprised of a nose piece
12 and a tail piece 3. A leader string 14 is at-
tached to the tail piece of the kite, and a ballast
bag 15 is -attached to the end of the string.
Drawstrings (6. are provided for closing .the
mouth of the bag and for attachment to the
string 14. A streamer (7T may be provided ex-
tending to the rear of the ballast bag, said mem-
bers being provided for purposes to be deseribed.

The characteristic rigidity of the wing struc-
ture is an important factor in the successful op-
eration of the kite. In addition a sturdy wing
construction is ‘provided which :does not deflect
under torsion and strain incident fo flight in
strong winds to any degree. In accordance with

the present invention, the lifting surface or wing

10 is composed of two triangular panels 10’ of
equal size positioned on each side of fhe body
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inember 1, the panels forming a diamond shaped
flight surface converging to small outer wing tips
8. Relatively rigid structural members 19, which
may be formed conveniently of wood, metal or
plastic, outline the leading edges of the wing
panels, as shown generally in Figure 3, and similar
members shown as sticks 20 outline the trailing
edges of the panels. A flexible joint 21 joins the
adjacent ends of the sticks 20 forming the trail-
ing edges of the panels, where the edges meet at
the rear of the lifting surface. A similar flexible

16

joint 22 is provided to secure the outer ends of :

the sticks 9 and 20 joining at the tips {8 of the
wing panels. As shown in detail in Figure 6 these
joints 21 and 22 may be formed of such materials
as flexible rubber or plastic tubing 23, formed
with open ends receiving and firmly securing the
adjacent ends of the sticks 19 and 20.

A sheet of paper or other wing covering ma-

terial 24 is cut to the proper-shape and folded over :

the leading and trailing sticks 19 and 20 forming
the frame. The free edges-of the paper 24 may
be glued in position on the frame, secured with
adhesive tape, or secured in some other con-
venient way. An arcuate opening 25 is formed
in the covering 24 at the rear of the lifting sur-
face to permit binding of said covering 24 clean-
1y to.the frame, and to provide access at this
point to the body member for purposes to be de-
seribed. It will be noted that the joints 21 and 22
employed in joining the frame sticks should pref-
erably be formed so that they are flexed inwardly
slightly in forming the frame, thus setting up a
force tending to expand the cover 24 forming the
lifting surface out to full, taut- dimension at all
times.

The leading edges {9 of the wing 10 are joined
in the front by a unique memper which permits

folding of the wing for packaging or when not in.

use, and ready assembly of the kite for flying.
Figure 3 shows fragments of the right and left
leading edge sticks {9. A match angled member
26 is bound or otherwise secured to the inner end
of each stick 19. The cover paper 24 loosely re-
tains the match angles and the two leading edge
sticks 19 in adjacent relationship. The wing
covering material 24 may preferably be cut back at
this point at 28 to allow the upturned ends 2&a
of the match angles 26 to protrude above the plane
of the covering 24. It will be noted that the
match angles are bent at such-an angle that when
the upturned ends 26a-are brought together, the
tips 18 of the wing 10 are raised to impart the
desired dihedral conformation to the wing.

As shown by the dotted lines near the body
‘member in Figure 1, special provision is made in
the wing to permit a flying cord to pass through
the wing cover for attachment of a second kite to
the first kite, fiying one kite above another. Fig-
-ure 4 shows one embodiment of this construction
including as the main elements the tail piece 13
with the wing 10 disposed below it. The central
portion of the wing cover 24 is cut lengthwise to
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form a slit 29, extending longitudinally of the.:

cover for sufficient length. so that fore and aft
movement of a kite flying above the kite shown
will not affect the longitudinal stability and bal-
ance of the lower kite to which it is attached. A

65

reinforcement for the cover 24 adjacent the slit 29::

such as paper or fabric tape.30, is affixed on each
side of the slit to prevent tearing. The edges of
the cover 24 defining the slit may be further re-
inforced by provision of a. covering or closing strip

70

of relatively stiff tape.3i.on the undersurface of:*

the cover having depending .parallel projections

75

3la, which minimize the wind leakage through
the slit 29.

PFigure 5 shows a further embodiment of this
feature of the invention, wherein reinforcing seal-
ing members 32 are affixed to the edges of the slit
29 on opposite sides of the cover 24. The mem-
bers 32 normally overlap to seal the slit 29, pre-
venting the passage of air through the slit 28.
When g string forming an ‘attachment for an
overhead kite is passed through the siit, however,
the overlapping members 32 are forced back as
shown, to receive the string indicated as 46, At
other points along the slit 29, the edges 32 remain
in overlapping relationship, thereby minimizing
the size of the aperture 29 in the flight surface of
the wing., Other means such as straps or groups
of cord slung beneath the slit are contemplated
for protecting and covering the slit 29.

The preferred construction of the body member
of the kite is disclosed in detail in Figure 7. The
tail piece 13 may be formed as a stick of wood,
plastic or other suitable material of sufiicient
length to impart a definite leverage fo the lifting

surface of the kite through the action of the bal-

last bag 15. The nose piece 12 is formed as a flat
piece of light wood having a narrow. slot 33 at its
rear end opening into a wider slot 34 defined by
squared shoulders 35 of the nosepiece (2. A nar-
row slot 36 extends further up along the nose
piece so that the nosepiece is capable of exerting
a clamping action on the front end of the tail
piece {3 when inserted in the slot 34, The tail
piece 13 is assembled with.the nose piece 12 by
forcing the forward end of the tail piece home in
the slot 34. The positive clamping action of the
nosepiece may be reinforced by binding the
shoulders 34 of the nosepiece together with a rub-
ber band 31 or other convenient means securing
the tail piece positively in position. Where a per-
manent assembly of the nosepiece and tail piece
is desired the tail piece 13 may be glued in the slot
34, in which case the narrow slots 33 and 36 may
be dispensed with in a construction to be described
more in detail.

A transverse aperture 38 is cut into the nose
piece i3 between the slots 33 and 36 to receive
the upper ends of the match angles 26 on the
sticks 19 forming the leading edge of the wing.
In Figure 3 the match angles 26 are passed
through the:aperture 38 and then bound as by &
rubber band 39 to raise the wing tips to a de-
sired dihedral flight position. It will be noted
that the correct dihedral angle is achieved auto-~

matically by the use of the match angle con-

struction at.the centerline point of the wing
sticks. When the rubber band 39 is in place, the
diameter of the binding assembly is somewhat
larger than the. aperture 38, and thus secures
the sticks 19.in place on the front piece 12, The
rearward part of the wing 10 ig secured to the
tail piece 13 at the rear joint 21 of the wing
sticks 20 in such manner that the wing 10 is
hinged at this point to swing freely rearwardly
beneath the body member {1 when the wing is
not attached to the front piece 12, a preferred
hinge construction being described hereinafter.

- In the construction. of kites according to this
invention, the center of: gravity of the kife is de-
termined by the degree of forward extension of

‘the nose piece 12 relative to the length of the
tail piece 13, the center of gravity of the kite

being determined with the tail cord removed.
The forwardly extending nose piece 12 protruding
well beyond the wing 10, is an. essential factor
relative to the improved performance of the kite,
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for the overall design necessitates that the cen-
ter of gravity, exclusive of the ballast bag, be 10~
cated forward at least to the region of the center
point of the wing 10. As normally constructed,
the kite of this invention is.formed with the
tail piece 13 preferably exiending approximately
twice the width of the center of the lifting sur-
face or wing {0 to the rear of the lifting surface.
It is important that the nose piece 12 then be
formed to bring the enter of gravify of the kite
forward at least to the region of the middle of the
lifting surface or wing (0. For this reason, it
is preferred to construct the nose piece 12 after
the other details of construction have been worked
out, to ensure that the nose piece is formed in
length meeting the balance requirements of the
Kite. . :

For purposes of flight control, a bridle 40 of
twine is attached below the body member of the
kite as shown in Figures 2 and 10. This bridle
40 is designated and constructed to accurate di-
~mensions so that a flying cord will .exert pull on
the kite at the proper angle when attached.to
the bridle. Thus the critical balance factors of
the bridle 40 as well as the kite body member and
lifting surface or wing i0, without which stable
flight is impossible, are inherent throughout the
construction. The forward end of the bridle is
provided with a loop 41 which is fitted over the
match angles 26 before the wing 10 is attached
to the nose piece 12, assisting the cover 24 in re-
taining the matech angles together at the base. A
fixed flying cord attachment 42 is placed on the
bridle 40 at a point which is forward of the per-

pendicular through the center of gravity of the j

kite, thereby ensuring that the flying cord al-
ways will be secured in the proper position on
the bridle. The bridle 40 is secured to the tail
piece 13 at 43 and two free ends 44 of the bridle
string may be used conveniently to bind the rear
of the wing 10 to the tail piece 13, forming the
desired wing hinge point mentioned previously.
The hinge is formed conveniently by crossing the
string ends 44 over the body member and knot-
ting, as shown in Figure 1. A ground cord 45
is tied to the bridle attachment 42. )

A sliding ring 42¢ which may be formed of
wire, rubber or other material may be positioned
around the bridle 40 and the attachment 42. The

ring 420 improves the ease of launching of the ;

kite, as well as the flisht characteristics at high
elevations. As shown in Figure 10, with the ring
42¢ in forward position as shown by the solid
lines, the ground cord 45 angles well forward.

As the kite ascends the cord 45 angles more to .

the perpendicular, the string tension on the ring
42a moves the ring rearward to the dotted line
position, thereby automatically adjusting . the
position of attachment of the cord 45 to the bridle
40 to the most favorable position for the char-
acteristic of flisht of the kite. The ring 42a
should be of restricted diameter fitting snugly
over the bridle and attachment so as to move
only under tension exerted thereon by the ground
cord.
In the multiple flying of kites, a second -flying
cord 46 is tied to the bridle 48 of the first kite
at the attachment 42 and passed upward through
the slit 29 in the wing 10 of the first kite for
attachment to the bridle of .a second kite flying
at a higher altitude, as shown in Figure 9. In
- this way practically all forces exerted by the cord
-46 are absorbed by the ground cord 45, prevent-
ing disturbance of the flight performance of the

lower kite. It is to be noted that the flying cord -
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_forces.
-as during a lull in the wind, the tension in the
“flying string -also lessens, the pitching restraint

A6 of the higher kite usually is pitched at .a
steeper angle to the perpendicular for it is able
to exert more lift since the upper kite has less
flying cord length to carry. Thus, it is possible
to fly. the upper kites of a flight series out of
sight by stringing up or stacking. the Kkites in
this manner. Also a great deal of lifting power
can be generated which would be useful in the
carrying of scientific instruments, for the added

kites -increase the preponderance of lift over

drag. .
The kite of this invention is constructed so

that it may be folded into a small bundle when

not in use and rapidly assembled for flight in a
simple operation. To fold the kite, the rubber
band 39 is removed from the match angles 26
in the nose piece (2 and the match angies are
pushed out of the nose piece aperture 3§. The
tips of the wing 10 are folded downwardly under-
neath the body member il in contact with one
another and the entire wing {0 swung on its rear
hinge 44 up under the tail piece 13. The leading
edges I9 of the wing 10 are then pressed up
against the trailing edges 20 with the cover paper
24 folded to one side to prevent undue creasing.
The nose piece {2 is removed from the tail piece
i3, placed beside the tail piece, and the whole
assembly including the ballast bag and bridle, is
wrapped up and secured with the tail cord .14
in a slender bundle. :
Another body member 11 construction is shown
in Figure 8, which permits folding of the body
structure of the kite into a short bundle without

‘disassembly. In this embodiment, the tail piece

13 is cut into two parts at 41 just behind the usual
point of attachment of the rear part of the wing
10. Match angles 48 are secured to the adjacent

ends of the tail piece 18 by binding or otherwise,
and secured by a rubber band 49 to form a con-
tinuous straight tail piece f3. In this construc-
tion, the forward end of the tail piece I3 prefer-
ably is glued into the slot 34 at the rear of the
nose piece 12, there being no slot extending for-
ward of the aperture 38. In folding the kite up,
the rubber band 49 is removed from the match
angles 48 and the outer portion of the tail piece

- 13 is folded up against the nose piece 2.

The trailing tail i5 of the kite comprises one

‘adjustable feature of the assembled kite which

functions in a different way from that on a con-
ventional kite. Normally the equilibrium in pitch
of -conventional kites is secured by the bridle and
the tension in the flying siring, which create a
stable system in opposition to the aerodynamic
When these aerodynamic forces lessen

exercised by the bridle lessens, and the weight
of the kite acting at the center of gravity, pre-
viously a minor item, becomes a major influence.

The. center of gravity must not be too far for-

- ward relative to the lifting surface area or the

kite will dip its nose and glide forward slacking

" the flying string, perhaps cireling as it glides,
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“gravity.

with the consequence that a resumption of wind
will find the kite divorced from the string action,

“and unlikely to regain steady flight as a kite—

neither may the center of gravity be too far aft,
for then in spite of the normal restraint of the

‘bridle the kite will oscillate nose up-and mnose
~down in gusty air as it seeks to move as a free

dynamic - body, pivoting about its . center- of

- The: rearward center of gravity is especially
-troublesome in‘its:directional and lateral-effects



2,562,789

for the reason that no restraining bridle exists
in these planes. . The conventional kite shows
this when on the verge of instability by swinging
and rocking pendulum fashion. The next step
in the development.of its instability.is lateral
autorotation.

These instabilities a1e dynamic in omgm, and

damping is needed to overcome them. In the
conventional kite, the damping is provided by
means of a rag tail attached to the lower ex-
tremity of the body stick. This is effective in
itself, but since it adds mass in a rearward po-
sition, it defeats its own purpose to a considera-
ble extent. Therefore the rag tails must be very
long. The length supplies the desired quantity
of damping and it also isolates much of the mass
of the rag tail from the dynamic system of the
kite proper—Ilong rag tails have the disadvantage
however that their air resistance is very great.
They carry the kites downwind and make high
fiights impossible.
. In the kite of this invention a novel tail is
used as part of the means of curing these sta-
bility and performance difficulties. This novel
tail is so effective that even conventional kites
are able to fly much higher and much steadier
when using it. It provides a downward and rear-
ward pull on the rearward tip of the tail stick,
always to make the kite angle upward, without
introducing the undesirable dynamic effects
which would exist if a fixed weight were used
on the tail for the same purpose. This is ac-
complished by the ballast bag 15, remotely con-
nected to the tip of the tail stick by the long
cord 4. When flight is steady this tail exerts
a steady force, but at other times the bag 15 is
unable to follow the short quick rotations which
take place about the center of gravity of the kite
proper. The action of the tail is then intermit-
tent and delayed, but always occurring hefore a
sufficient time interval has elapsed to permit the
Kite to depart very far from its equilibrium po-
sition. Further, the aerodynamic drag of this
tail is very small, enabling high flights to be
performed with ease.

The kite of this invention is better suited to the
action of this novel tail than is a conventional
kite because it is slower than is a conventional
kite to depart from its equilibrium attitude when
restraints are temporarily removed. This inert
character is due in part to the small narrow wing.
By its narrowness, the wing closely limits the fore
and aft extent over which the aerodynamic forces
may act on the kite, and thus assures that the
resultant force will always lie at a short moment
arm (in absolute dimension, not relative to chord
dimension) from the center of gravity. By its
small size the wing assures that the distributing
force will be small. ‘Therefore the disturbing
moments on the kite will be correspondingly
small. The steadiness of the kite is also due in
part to the nose and tail sticks extending fore
and aft, and the long wings extending sideways.
These assure large moments of inertia and cor-
responding reluctance to angular acceleration.
The long wing serves in still another way by
creating a large amount of aerodynamic damping
in roll. Also the wing system has little fore and
aft camber and correspondingly little tendency to
pitch. Due to these features, this kite with string
-tail attached is able to preserve both its equilibri-
um and flight efficiency in strong gusty winds.

The streamer 1T on the ballast bag 15 is used
-to provide a small degree of damping of movement
of the bag I8, thereby stabilizing the kite and
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enabling usé of a shorter tail .cord {4. In par-
ticular the streamer assists in keeping the ballast
weight. from being thrown higher than the kite
during maneuvering flight in a gusty wind. The
streamer is not essential to satisfactory opera-
tion of the kite however, and can be readily dis-
pensed with if a longer tail cord (4 is provided.

The ballast bag 15 serves primarily as a con-
venient means for the attachment of ballast to
the end of the kite.tail cord. The smooth, ta-
pered form of the bag 15 makes it less likely that
the bag 15 will snag on the ground in take-oils
and offers less drag in the air. It may be filled
with varying numbers of pebbles, stones, etc., the
precise number employed depending on the wind
and height of flight desired. As the operator be-
comes skilled in flying the kite he will be able
to select the proper amount of ballast to be used,
depending on the flight characteristic desired.

Variations in the details of construction of the
invention will be apparent to one skilled in the
art. Accordingly, the invention is to be limited in
scope only as defined in the appended clalms

Iclaim:

1. A kite comprising -a lifting surface, a body
member carrying the: lifting surface and having
a tail piece and nose piece, said tail piece ex-
tending beyond the lifting surface for a distance
greater than the average width of the lifting
surface, said nose piece extending forward of the
lifting surface sufficient to bring the center of
gravity of the kite forward at least to the-region
of the center of gravity of said surface, a flying
cord, a bridle attached to the body member well
forward of the trailing end of the tail piece and
extending below said lifting surface, and an at-
tachment on the bridle for connecting the flying
cord thereto forward of a perpendicular through
the center of gravity of the kite, . .

2. A kite comprising a lifting- surface, a-body
member carrying the lifting surface and includ-
ing a nose piece and tail piece, said tail piece
being relatively rigid and of greater length than
the average width of the lifting surface, said
nose piece extending forward of the lifting sur-
face to a distance sufficient to bring the center
of gravity of said kite forward at least to the
region of the center of gravity of the lifting sur-
face, a single tail cord attached to the end of
the tailpiece exerting a minimum of drag on the

-tailpiece, and a ballast bag at the end of said

cord.

3. A kite comprising a-lifting surface, a body
member carrying the lifting surface and includ-
ing a nose piece and tail piece, said tail piece
being relatively rigid and of greater length than
the average front to rear dimension of the lifting
surface, said nose piece extending forward of the
lifting surface a distance sufficient to bring the
center of gravity of said kite forward at least to
the region of the center of gravity of the lifting
surface, a tail cord attached to the end of the
tail piece the cord exerting a minimum of drag
on the tail piece, a ballast bag at the end of said
cord, and a streamer attached to the end of said

ballast bag.

4, A kite comprising a body member, a lifting
surface on the body member having an aperture
therein, a flying cord attached to the body mem-
ber and a second flying cord attached to the said
member and extending through the aperture in

-the lifting surface for securing a second kite both

flying cords being attached to the body member
at a point forward of a perpendicular thr ough the
center of gravity of the kite.
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5. A Kkite comprising a body member having &
tail piece, a lifting surface on the body member
having an aperture therein, a first flying cord, a
member on the lifting surface for attachment to
the first flying cord; a second flying cord at-
tached to said member and extending through

the aperture in the lifting surface for securing:

g second kite, a thin tail cord on the tail piece,
and a ballast member on the end of the tail cord.

6. A kite comprising a body member, a lifting
surface attached to said body member and hav-
ing an aperture therein, a ‘flying cord, a bridle
below. said lifting surface for attaching the kite
to the flying cord, and a second flying: cord at-
tached to.gaid. bridle and extending upward
through said aperturé for carrying a second kite
the flying cord attachments being forward of &
perpendicular through. the center of grav1ty of
the kite.

7. A kite comprising a body member, a lifting
surface attached to said body member and hav-
ing a longitudinal aperture in._the center por-
tion thereof, a member on the surface edges de-
fining ‘sdid aperture fo minimize wind leakage,
a first flying cord, a bridle below said surface
for attaching the kite.to the flying cord, and a
second flying cord attached to said bridle and
extending upward through said aperture in the
lifting surface for attachment to a second kite.

8. ‘A kite comprising a body member, a single
lifting surface attached to said body ‘member
and having a longitudinal aperture in the center
portion thereof, reinforcing members on the sur-
face edges defining the aperture, closing mem-
bers adjacent the said surface on both sides of
the aperture to minimize the wind leakage
through the aperture, a flying cord, a bridle be-
low said surface for attaching the kite to the fly-
ing cord, and a second flying cord attached to
said bridle and extending upward through said
aperture for attachment to a second kite.

9. A kite comprising a body member, a single
lifting surface having leading and trailing edges
attached to said body member and having a lon-
gitudinal aperture in the center portion thereof,
a flying cord, a bridle suspended below said lift-
ing surface between the points on the kite where
the leading and trailing edges of the lifting sur-
face intersect the body member, a fixed attach-
ment on the bridle positioned between the points
of suspension of the bridle under the lifting sur-
face, for attaching said flying cord, and a second
flying cord attached to said bridle at said fixed
attachment and extending upward through said
aperture for carrying a second kite.

10. A kite comprising a body member, a single
lifting surface having rigid leading and trailing
edges and attached to said body member so as to
center said lifting surface over said body mem-
ber, said surface having a longitudinal aperture
in the center portion thereof, s flying cord, a
bridle attached to the body member below said
surface for attaching the kite to the flying cord,
and a second flying cord attached to said bridle
and extendmg upward through said aperture in
the lifting surface for carrying a second Kkite.

11. A kite comprising a body member, a single
lifting surface centered on said body member,
rigid members in the leading and trailing edges
of the lifting surface, tubular expansible joints
joining the leading and trailing edge members,
said lifting surface having a longitudinal aper-
ture in the center portion thereof, a flying cord,
a bridle positioned below said lifting surface, and
a fixed attachment on the bridle to connect the
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10 '
flying cord to the bridle forward of a perpendicu-
lar through the center of gravity of the kite,

12. A kite comprising a nose piece and a tail:
piece held in longitudinal engagement to form a
body member, and a single lifting surface having
leading and trailing edges attached to said body
member, said tail piece extending to the rear of
the lifting surface to a distance greater than the
average front to rear dimension of said surface,
said nose piece extending beyond the leading:
edge of said surface to a distance sufficient to’
bring the center of -gravity of the kite forward
at least to the region of the center of gravity of’
the lifting surface. :

13. A kite comprising a tail piece having a for-:‘
ward-end, a nose piece having a slot to receive
the forward end of the tail piece; a binding ma=
terial securing the joined ends of the nose and.
tail pieces to form a body member, g single lift-:
ing surface having leading and trailing edges at-
tached to said body member, said tail piece ex-
tending to the rear of the lifting surface to a dis~
tance greater than the average width of said sur-~
face and said nose piece extending beyond the

 leading edge of said surface to a distance suf=

ficient to bring the center of:gravity of the kite
forward at least to the region of the longitudi-
nal center of the lifting surface. .

14. A kite comprising a tail piece, a nose piece
having a slot at the rear thereof to receive the
forward. end of the tail piece in longitudinal ex-
tension of the nose piece, to form a body member;
said nose piece having a slit extending forward
of said slot to allow expansion of the nose piece
defining said slot for receiving the tail piece, a
binding material clamping the ends of the nose
and tail pieces together, a single lifting surface
having leading and trailing edges attached to
said body member, said tail piece extending to
the rear of the lifting surface to a distance greater
than the average width of said surface and said
nose piece extending beyond the leading edge of
said surface to a distance sufficient to bring the
center of gravity of the kite forward at least fo
the region of the longitudinal center of the lift-
ing surface.

15. A kite comprising a tail piece, a nose piece
having a slot at the rear thereof to receivably
engage the forward end of the tail piece in longi-
tudinal extension to form a body member, said
nose piece having an aperture disposed forward of
said slot, a lifting surface having a leading edge,
match angles fixed to the leading edge of the lift-
ing surface for insertion through the nose piece
aperture, and a securing member to bind said
match angles together where they protrude
through said aperture, to detachably secure the
leading edge of the lifting surface to the body

~member.

16. A kite comprising a tail piece, a nose piece
arranged in longitudinal extension to form a
body member, said nose piece having an aperture,
a single lifting surface, rigid members in the
lifting surface forming right leading and trailing
edges and left leading and trailing edges, the
rigid members forming said right and left trail-
ing edges being flexibly joined and attached for
hinged movement on the tail piece, a match angle
fixed to the inner end of each rigid member form-
ing the leading edges and having an up turned
extension to be inserted through the nose piece
aperture and extend above the surface of the
nose piece, said match angles being formed at
such an angle that when placed with the up
turned extensions in adjacent relationship a di-
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hedral angle is imparted to the lifting surface,
and a binding member for securing the upturned
ends of the match angles together, said binder
being of greater diameter than the nose piece
aperture whereby the leading edge of the lifting
surface is detachably secured to the body member.

17. In combination, a plurality of kites for
flight in stacked relationship with a single ground
cord, comprising a first kite, comprising a body
member, a single lifting surface attached to said
body member, said surface having an aperture
in the center portion thereof, a ground cord, 2
bridle below said surface for attaching the ground
cord to the first kite, a second kite above the first
kite and a flying cord attached to said bridle of
the first kite and extending upward through said
aperture in the lifting surface of the first kite for
attachment to the second kite, whereby the lift-
ing power of the second kite is imparted directly
to the ground cord of the first kite.

18. A kite comprising a body member, a lifting
surface having an aperture formed therein, clos-
ing members adjacent the aperture to minimize
wind leakage, a flying cord in connection with
the body member, and a second flying cord in
connection with the first cord and extending up-
wardly through the aperture for attachment to a
second kite.

19. A kite comprising a body member, a lifting
surface having leading and trailing edges at-
tached to the body member, the body member
extending rearwardly of the trailing edge of the
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lifting surface a distance greater than the average
width of said lifting surface, the body member
extending forwardly of the lifting surface forming
a nose piece beyond the leading edge a distance
bringing the center of gravity of the kite forward
to the region of the longitudinal center of the
lifting surface, and means for detachably secur-
ing the leading edge of the lifting surface to the
body member.
RAYMOND P. HOLLAND, Jr.
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