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|- The+invention described herein may be manufactured

“-and, used by or for the,Government of the United States
of ‘America for governmental purposes: without the pay-
ment of any:Toyalties thereon or therefor.

; This invention relates:to a kite, and more particularly
“to: a kite. which is a self-supporting, airborne, electro-
magnetic wave corner reflector.

A-tieed has-long existed for an airborne reflector which
is .of simplejdesign, collapsible to facilitate transportation,
and-operable - without auxiliary lifting means. Various
prior art arrangements have-been suggested, but to date
a:radar reflector which is self-sustaining has not been
developed.: . Prior art radar reflectors include corner re-
flectors ‘which have electromagnetic wave reflecting prop-
erties; however, these corner reflectors are required to be
sartied . ot towed by:an auxiliary power source such as
an airplane. . The many- disadvantages adherent in this
arrangement are obvious; particularly as a transportable
piece of equipment. . A man downed at sea or in the field
usually does not have at his disposal propulsion means
whereby he .can loft a corner reflector which must be
towed: or: carried.

It has:been. proposed to trail a corner reflector behind
a «conventional kite.. This is operational to a degree;
however,: this ‘has been found to be highly detrimental
to.flight, due_ to the weight and drag characteristics of the
corner:reflector. The flight, weight, and drag character-
iistics: of an aircraft are also adversely affected when
towing a corner reflector.

An ordinary “kite: configuration having reflective prop-
‘erties. ;has also been proposed; however, is inferior to a
kite" having a corner reflector configuration due to . its
unitary’ planar surface:

. Corner, reflectors may be lofted by rigid support struc-

““ture; but the: height' to- which the corner reflector may
be: positioned is limited. * This is readily apparent if the
device is to have any kind of a portable: concept, and is
true; even if ‘the corner reflector is'to be stationary since
a-rigid tower of any height is normally out of the question
and ‘limited in nature. - Since radar operates on a line-
of-sight  principle, - the  ‘higher the..corner reflector, the
greater:its effective range.

The invention here under. consideration overcomes the
many difficulties-of the prior art enumerated above. Since
the kite- of: this invention has. the general configuration
of “a corner reflector, it has the .electromagnetic wave
reflecting, characteristics of a corner reflector. In view

“of the fact, that the corner reflector is a kite, it is self-
supporting jin: nature eliminating the: necessity for auxil-
‘jary:lifting mechanism: The kite is collapsible and there-
fore: portable’ to- an extent necessary to meet practically
any field situation. It is portable not only in the sense
of being compact, but is also lightweight. Since a kite

vista flying object, it is capable of obtaining altitudes of
many feet.. -Obviously, the effective range of the corner
reflector 'is increased many miles by the capability of
positioning it at such an altitude.; It is also recognized
that the corner reflector and kite being one and the same,
superior. ;aérodynamic properties are obtained over the
arrangement whereby a conventional kite is utilized to
drag or tow a corner reflector.

In view of the above discussion, it is an object of this
invention ‘to provide a corner. reflector which is a self-
sustaining, kite.
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A further object of this invention is to provide a self-
sustaining corner reflector which is collapsible and, there-
fore, highly portable.

Yet another object of this invention is to provide a
self-sustaining corner reflector which is of a simple design
and lightweight construction.

Still another object of -this invention is to provide a
corner reflector in the form of a kite having superior
aerodynamic flight characteristics.

These and other objects and advantages of this inven-
tion will become more apparent upon reading the speci-
fication in conjunction with the accompanying drawings.

In the drawings: s S

FIG. 1 is a perspective view of the corner reflector kite
as it might appear in flight;

FIG. 2 is a perspective view of a union or coupling
utilized to join the struts of the kite framework;

FIG. 3 is a side elevational view of a connector used
to join the wing and tail sections of the kite;

FIG. 4 is a segmental; plan view of a wing section
quadrant, showing the structure utilized to connect flex-
ible material to the kite frame;

FIG. 5 is a segmental, plan view of an alternate wing
section quadrant, showing another arrangement for secur-
ing flexible material to the kite frame.

Basically, this invention relates to a kite which is also
a corner reflector. The kite has a three-axis frame, the
struts thereof being joined intermediate their ends in a
mutually perpendicular relationship. Flexible material
is secured to the struts in a manner to provide a three-
planar configuration intersecting at -their geometric
centers. Two of the planar surfaces provide lift and
stabijlization respectively, whereas the third planar surface
is made porous to cause as little aerodynamic effect as
possible. The flexible material utilized to form the vari-
ous surfaces have electromagnetic wave reflecting prop-
érties necessary for a corner reflector. A single three-
planar kite unit has been found operable; however, flight
characteristics have been improved by joining two three-
planar units along a common axis to form a tandem
arrangement. In the tandem arrangement one unit, nor-
mally the lead unit, operates as a wing section whereas
the other unit operates as a tail section.

Referring now more, specifically to the details of the
invention, FIG. 1 best illustrates the kite which is desig-
nated generally by thé réference numeral 10. The kite
10 is of the tandem type having a first unit or wing sec-
tion 12 and a second unit or tail section 88. These
sections are joined together by a connector 75 in 2 manner
which will be explained more fully hereinafter.

The first unit or wing section 12 has a frame 13 which
also includes a coupling or union 14. The coupling 14 has
a base 15 shown in FIG. 2 as a c¢ylinder. The base 15
may also take the configuration of a cube either configura-
tion being a solid construction to lénd rigidity to the
framework. Fixed to the coupling base 15 by conventional
means such as welding, are a series of posts 16, 17, 18,
19, 20, and 21. The posts 16-19 are positioned at 90-
degree intervals about the circumference of the cylindrical
coupling 15, and the posts 20 and 21 project from either
end of the cylinder. As shown in FIG. 2, this arrange-
ment provides a three-axis structure whose axes are
mutually perpendicular. Each of the posts are provided
with a threaded receptacle, the post 16 being partially cut
away in FIGS. 2 and 4 to reveal the threads. The coupling
15 has a series of tiedown rings 22 connected between the
posts. The tiedown rings 22 act as anchors to which the
airfoils are connected in a manner which will be explained
more fully hereinafter. The coupling and frame is
préferably made from a lightweight material such as
aluminum or maghesium.
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Having threaded engagement with the various posts are
the lead strut 24 with the post 20 -the center strut 25
with the post 21, the top strut 27 with the post 19, the
left strut 29 with the post 16, the bottom strut 32 with the
post 17 and the right strut 33 with the post 18. Threads
30 formed on the end of strut 29 are shown engaged with
the threaded receptacle of post 16 in FIG. 4 for purposes
of illustration. The center strut 25 is threaded at both
ends, the threads 26 (FIG. 3) engaging the connector
75 for purposes to become more apparent subsequently.
As shown in FIG. 4, the outer extremities of top strut
27 and left strut 29 have fastener rings 28 and 31 respec-
tively. These fastener rings operate as a means for
securing the flexible material to the kite frame in a manner
now to be described.

A flexible, grid or net like porous cross sheet 38 is
fixed to the-top post, left post,-bottom post,-right post,
and the union or coupling 14. The sheet 38 is divided
into 4 panels 39, 40, 41 and 42. The exposed edges of
the panels are slightly scalloped or recessed to provide
a more uniform membrane tension and thereby improve
their aerodynamic or reflective properties. FIGURE 4
shows in some detail the manner in which the panel 39
is fixed to the top strut 27 and the left strut 29. The
panel 39 is generally triangular in shape and has eyelets
43, 44, and 45 secured to each of the respective corners
thereof. Snap fasteners 46, 47, and 48 are connected to
the eyelets in a conventional manner. The snap 46 con-
nects to the fastener ring 31, the snap 47 to the tiedown
ring 22 and the snap 48 to the fastener ring 28. The snaps
are of a conventional design and may have a swivel con-
nection with the eyelets to prevent possible fouling of the
panels. The three-point connection provides an adequate
arrangement for fixing the panel to the kite frame; how-
ever, it is to be understood that within the broadest aspect
of the invention other connecting arrangements may be
utilized. FEach of the other panels is fixed to the kite frame
13 in a similar manner; therefore, the particular details
of securing each panel to the frame will not be explained
again. The cross sheet 38 is constructed from a wire mesh,
The wire mesh has electromagnet wave reflecting prop-
erties, but due to its porous nature does not adversely
affect, to any extent, the aerodynamic properties of the
kite. Its porous nature is desirable for the operation of
the kite since, as viewed in FIG. 1, the cross sheet 38
is positioned so as to be generally normal to the direction
of movement of the Kkite.

A wing foil or surface 50 is fixed to the lead strut 24,
left strut 29, center strut 25 and right strut 33 as shown
in FIG. 1. The wing foil 50 has a first panel 51, second
panel 52, a third panel 53, and fourth panel 54. Each
one of these panels is connected to the Kite structure
in a manner similar to the panel 39 previously discussed.
The wing foil 50 is made from a flexible material having
electromagnetic wave reflecting properties, and being of
a nonporous nature so as to provide lift for the kite.
Although various materials may be utilized for the wing
foil, it has been found that a material known as metalized
Mylar is ideal for this surface.

A stabilizing airfoil or surface 68 is fixed to the lead
strut 24, the top strut 27, the center strut 25, and the
bottom strut 32. The stabilizing airfoil 6¢ like the wing
airfoil 5¢ and cross sheet 38 is divided into panels, the
stabilizing airfoil having a first panel 61, second panel 62,
third panel 63, and fourth panel 64. These panels also
are fixed to the kite frame 13 in a manner similar to that
of panel 39.

A connector 75 is utilized to join the first unit or wing
section 12 to the tail section or second unit 89 in a tandem
arrangement as shown in FIGS. 1 and 3. It is of a tubular
design having internal threads adapted to receive the
threaded ends of the center strut of the first and second
units. The tube is partially cut away in FIG. 3 to show the
threaded connection 26 of center strut 25 with the con-
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nector 75. The center strut of the second unit has threaded
engagement with the connector 75 in a similar manner.

The tail section or the second unit 8¢ may be essentially
identical in design to the wing section or first unit; there-
fore, only the major components of the second unit will
be described.

The tail section 80 has a coupling 82 to which are
detachably connected a trailing strut 84, a center strut
85, a top strut 86, a left strut 87, a bottom strut 88, and
a right strut 89. The struts 84 and 85 are oppositely dis-
posed on either side of the coupling 82 as are the struts
86 and 88, and 87 and 89, forming a three planar configura-
tion.

A horizontal reflective airfoil 92, which may be formed
of four different sections as in the first unit 12, is connected
to the trailing strut 84, left strut 87, center strut 85, and
right strut 88. A vertical reflective airfoil 94 is connected
to the trailing strut 84, top strut 86, center strut 85, and
bottom strut 88. The cross or perpendicular reflector 96
is secured to the top strut 86, the left strut 87, the bottom
strut 88, and the right strut 89. The vertical reflective
airfoil 94 and perpendicular reflecive airfoil 96 may be
formed of segments or quadrants and be detachably con-
nected as is the horizontal reflective airfoil 92.

Brace lines or wires are fastened to the outer ex-
tremity” of bottom strut 32 of the first unit, and to
the outer extremities of left and right struts 87 and 89
respectively of the second unit. These brace lines or
wires function to prevent excess twisting or misaline-
ment between the target kite first and second units.
This bracing may also take the form of semirigid mem-
bers, and under certain conditions may be eliminated
or additional bracing added between the struts of the
first and second units as the situation demands.

A kite line 100 is fixed to the outér extremity of the
bottom strut 32. The kite line 180 is used in the con-
ventional manner to launch the kite, maintain a certain
amount of control on the kite, and for retrieving the
kite.

A modified form of the invention is shown in FIG. 5,
and designated generally by the reference numeral 105.
In this form of the invention, the kite frame 107 is made
from three resilient struts 108, 109, and 110. These
struts are fixed together at a point intermediate their ex-
tremities in a mutually perpendicular arrangement to form
a three-planar configuration. These resilient struts may
be joined at their centers by any conventional manner
such as by welding, clamping or binding. Since the
struts’ is by hinging them together at the midpoints
the kite for transportation. With this arrangement the
necessity for a centralized coupling is eliminated. An-
other possible arrangement for connecting the resilient
struts is by hinging them together at the midpoints
thereby providing a means whereby the frame can be
collapsed. Telescoping the struts to make the kite port-
able is also considered to be within the concept of the
invention. The hinging concept can be applied to the
target kite assembly 10 discussed above.

The airfoils or reflecting sheets in the modified form
of the invention illustrates another manner by which
they may be fized to the kite frame. A segment of
such material is shown in FIG. 5 and designated by the
reference numeral 115, The reflecting sheet 115 has
an overall square configuration and is divided into four
generally triangular quadrants to facilitate assembly to
the kite frame 107. Each corner of the reflective sheet
has a reinforced cap, FIG. 5 showing caps 118 and
120. The cap 118 has a receptacle 119 and the cap
120 a receptacle 121. The receptacle 119 receives the
one end of resilient strut 108, and the receptacle 121 re-
ceives the one of resilient strut 1¢8. The other ends of
the resilient struts 108 and 109 engage reinforcement
caps (not shown) in a similar manner. From the above
description, it can be seen that each of the reflective sheets
are fixed to the frame 107 in a similar manner to pro-
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vide' the corner reflector arrangement. The inner cor-
ners: of ithe- triangular quadrants are tied to the frame
by cords 122,  or a snap eyelet arrangement similar to
thatishown in;the target kite assembly 16 may be utilized.
The exposed edges: of the sheets may have a binding
‘or.strap 126 for reinforcement purposes Obviously, other
arrangements:may be utilized to secure-the reflective ma-
terial to the kite frame and still be considered within the
scope of the: invention.

Although. the various surfaces of the kite section or
sections ' have . been described as'-being constructed of
metalized Mylar or wire mesh, it is.to be understood
thiat- within. the broadest aspect:of the invention other
materials’may. be used.. For instance, the surfaces in
4llplanes may have a wire mesh for reflecting purposes,
.and: certain of the surfaces-have an additional layer of
plastic film or .other material to provide lift and stabiliza-
tion, i It should also be understood that the kite functions
as..a. two--or. three-planar configuration either as a kite
or. a reflector. . Obviously, the kite is not limited to re-
flecting; electromagnetic waves, but may be used to re-
flect light -as well as other wave media. The particular
configuration of the material need not be square, but
may take; .other shapes; for -instance, the lifting and
stabilizing, surfaces being in the shape of an arrowhead.
Likeéwise, the frame ‘does not have to be a three-axis ar-
rangement. Rather; the longitudinal member may be
surrounded: with a picture frame-like structure positioned
essentially . prependicular, .and the - flexible material
stretched. tbetween it and the longitudinal ‘member to
form, a three-planar. configuration, each unit having this
structure:

It should'be'noted that although the corner reflector kite
is designed  to be: self-sustaining; it is also capable of be-
ing towed by an airplane or ship, the same as .a glider.

ASSEMBLY AND OPERATION

Thié target kite assembly 10, as shown in FIG. 1, is
assembled ;unit-by-unit and the umits thereafter joined
togethér in . tandem. - Since .the first and second units
may be: essentially identical in- design, the assembly pro-
cedure for- both units is similar.

Aconsidered advantage of the corner reflector target
kite:is. itsrability to be collapsed and easily tramsported.
Therefore,: the. user: of the target kite would normally
encounter; the kite in the collapsed state. In the collapsed
state, the kite consistsiof four major components or groups
oficomponents, the coupling 14, the struts, the reflective
material;; and the: connecter 75. Initially, the threaded
ends: of the:struts are engaged with the threaded recep-
tacles :of coupling 14, and screwed into position until
“tights- Since .the center strut 25 is threaded at both

--ends; it should be used as a reference point for connecting
the reflective: material to the now assembled frame.
-'The -cross: sheet. 38 - which consists of panels 39-42,
having ;a :screen-like or porous texture .should be fixed
to the posts which are perpendicular to the center post
25/and parallel to-its:cross section. - As shown in FIG. 2,
these: would . be .the posts 27," 29, 32, and 33. These
panels”are-fixed to. the posts. by the snaps which engage

. ithe, fastener rings on the éxtremities of the struts, and

- the: tiedown:rings on the coupling 14. Thereafter, the

o .remajning panels ‘are snapped-to the strut fastener rings

and to the tiedown rings of the coupling 14, to form a
three-planar ‘configuration as. shown in FIG. 1.

' The second unit is assembled in a similar manner. The
center-struts;of the first and second units are then joined
by threaded engagement with the connector 75. The first
and second units:are alined such that the vertical and hor-
izontal ;surfaces of the first and second units are in essen-
tially.the same:planes, although within the broadest aspect
of the:invention it is to be understood that the second unit
may assume other angular relationships. If brace lines or
wires-are-utilized, they are tied between the horizontal and
vertical struts of the respective units as shown in FIG. 1.
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The kite line is secured to the outer extremity of the first
unit bottom strut.
Since a single unit will fly and operate as a corner re-
flector, under certain circumstances only one unit is utilized

~ and need be assembled.

The modified form of the target kite 105 is assembled
in essentially the same manner; however, differs somewhat
since it is structurally different from the target kite 19.
The modified embodiment of the resilient frame would
normally be assembled by merely releasing the flexible
struts which have been bound in some manner to facilitate
transportation. Upon release of the flexible strut they will
spring into position to form a three-planar configuration.
Here again, the center strut should operate as a reference
point, and the screen or porous reflective material secured
to the posts which are perpendicular to the center strut
and parallel to its cross section. The reflective material in
this embodiment is secured to the frame by placing the
ends of the struts in the receptacle formed within the re-
inforcement caps such as 118 and 120 as shown in FIG. 5.
The inner corners of the triangular quadrants are tied to
the frame at the point where the resilient struts intersect.
If two units are utilized they are joined together by a con-
nector such as 75 and the first and the second units alined
so that the horizontal and vertical surfaces may be in es-
sentially the same plane. The brace wires or lines are
then tied between the units and the kite line secured to the
outer extremity of the first unit bottom strut.

If the target kite is a two-unit arrangement, its aero-
dynamic principles are more like that of a glider or con-
ventional aircraft. The first unit or wing section operates
somewhat in the manner of the wings of a glider to pro-
vide lift for the kite. The second section operates like the
tail section of the glider to provide stability; however, the
horizontal surface of the tail section also provides a cer-
tain amount of lift. As with the single unit, the porous
reflecting surfaces of both the wing and tail sections of the
kite have very little or no effect on the kite even though
they are essentially perpendicular to the angle of attack of
the kite. The airstream merely passes through the porous
surface with minimum drag.

The connector 75 which joins the first and second units
of the kite may allow the tail section to be set at an angu-
lar position with respect to the wing section. In actual
flight tests, it has been found that this feature can improve
the stability of the kite.

In view of the above description it should now be ap-
parent that this invention provides many advantages over
existing arrangements. The target kite here under con-
sideration has superior aerodynamic properties, partic-
ularly the tandem arrangement of the kite. The kite is
self-supporting eliminating the necessity of some auxiliary
means to keep it airborne. The surfaces of the kite per-
form the dual function of reflecting as well as operating
as airfoils to render the kite operative, The kite has su-
perior reflecting qualities since it is made in the configu-
ration of a corner reflector. The kite is of a simple con-
struction, relatively lightweight and can be rapidly assem-
bled or disassembled to make it portable and therefore a
versatile piece of equipment. Since the kite is of econom-
ical construction, it may also be considered of an expend-
able nature.

What is claimed as new and desired to be secured by
Letters Patent of the United States is:

1. A corner reflective kite comprising: a three-axis
support structure means; nonporous material means fixed
to three axes of said support structure means in a manner
to form lift and stabilizing surfaces; porous material
means fixed to two axes of said support structure to allow
passage of air thereby facilitating flight; said porous and
nonporous material having reflecting properties.

2. A reflective kite as in claim 1 wherein said three-axis
support structure is collapsible. .

3. A reflective kite as in claim 1 wherein said porous
and nonporous material is flexible.
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4. A reflective kite as in claim 1 wherein said nonpor-
ous material is metallized Mylar.

5. A reflective kite as in claim
material is a metal screen or mesh.

6. A reflective kite comprising: a first three-axis sup-
port structure; a second three-axis support structure;
means connecting said first and second three-axis support
structures along a common axis; nonporous material
means fixed to three of the same axes of said first and
second three-axis support structure to form. lift and stabi-
lizing surfaces; porous material means fixed to two of the
same axes of said first and second three-axis support struc-
ture to facilitate passage of air and flight of the kite; said
porous and nonporous material having electromagnetic
wave reflecting properties.

7. A flying corner reflector comprising: a first unit hav-
ing a mutually perpendicular three-axis support structure,
a second unit having a separate mutually perpendicular
three-axis support structure, means for joining said first
and second units along a common axis; at least one of said
units having a lifting airfoil fixed to two of its axes, the
other unit having a stabilizing airfoil fixed to two of its
axes, and reflective material fixed to each axis of said first
and second unit three-axis support structures to form a
corner reflector.

8. A flying corner reflector comprising: a wing section;
said wing section having support structure; said support
structure including a horizontal, vertical, and longitudi-
nal member joined at their center; a nonporous lift sur-
face fixed to said horizontal and said longitudinal mem-
bers; a nonporous airfoil fixed to said vertical and said
longitudinal members; porous material fixed to said hori-
zontal and said vertical members; a tail section, said tail
section having support structure including a horizontal,
vertical, and longitudinal strut joined at their centers; the
end of said longitudinal strut being connected to the end
of said longitudinal member; a nonporous stabilizing air-
foil fixed to said vertical and said longitudinal struts; a
nonporous surface fixed to said horizontal and longitudi-
nal struts; and a porous surface fixed to said horizontal
and vertical struts, each of said airfoils and surfaces hav-
ing electromagnetic wave reflecting properties.

9. A flying corner reflector as in claim 8 wherein the
horizontal, vertical, and longitudinal struts and members
are joined at their centers by a detachable union.

18. A flying corner reflector as in claim 8 wherein a
detachable connector joins said longitudinal member and
said longitudinal strut.

11. A flying corner reflector as in claim 9 wherein said
porous and nonporous airfoils and surfaces have eyelets;

1 wherein said porous
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snaps connected to said eyelets; tiedown rings formed on
said union, horizontal, vertical, and longitudinal support
members and struts, said snaps fastening to said tiedown
rings to fix said porous and nonporous airfoils and sur-
faces to said wing section and said tail section.

12. A flying corner reflector as in claim 8 wherein said
porous surfaces are a flexible wire mesh.

13. A flying corner reflector as in claim 8 wherein said
nonporous airfoils and surfaces are a flexible metallized
Mylar.

14. A flying corner reflector as in claim 8 wherein cross
braces are connected between said wing section and said
tail section.

15. A corner reflector comprising: a self-sustaining
kite; said kite having surface means with reflecting prop-
erties; said surface means being arranged so as to reflect
to an object receiving the reflection regardless of the posi-
tion of said kite.

16. A reflective kite as in claim 15 wherein said kite has
at least three intersecting planes; each plane consisting of
a sheet of flexible material having electromagnetic reflect-
ing properties, said sheets having pockets, a three-planar
frame, said frame engaging said sheet pockets to stretch
said sheets over said frame.

17. A reflective kite as in claim 16 wherein reinforce-
ment means is provided between said pockets and the ends
of said frame.

18. A reflective kite as in claim 16 wherein said frame

' is constructed of a resilient material capable of being col-
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lapsed and thereafter returning to its three-planar form.
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