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1
FABRIC VISUAL/INFRARED/RADAR DECOYS
RIGHTS OF THE GOVERNMENT

The invention described herein may be manufactured 3

and used by or for the Government of the United States
for all governmental purposes without the payment of
any royalty.

BACKGROUND OF THE INVENTION 1

" This invention relates generally to the field of aircraft
decoys, and more specifically to realistic decoy cover-
ings and easily assembled disassembled and transport-
able decoy frames.

Aircraft decoys simulate full size_ aircraft to mislead
enemy reconnaissance. Full size aircraft decoys have
been disclosed in U.S. Pat. No. 2,334,539 to Buchtel,
U.S. Pat. No. 2,351,891 to Weisbaum, U.K. Specifica-
tion No. 767,257 to Wyllie, and others. Those, and other
patents, have also disclosed various frames to allow for
convenient assembly, disassembly and transport before
reassembly elsewhere. The prior art also teaches as in
Buchtel and Wyllie, and in U.S. Pat. No. 2,395,914 to
Scott, painting the decoy coverings to visually resemble
actual aircraft and markings. Other than the use of ordi-
nary paint to mimic the visual aspects of real aircraft,
the prior art teaches nothing concerning simulating the
radar or infrared signatures of actual aircraft.

The use of special coverings to conceal objects from
radar has been disclosed in previous patents. U.S. Pat.
No. 3,187,331 to Beller and U.S. Pat. No. 3,349,397 to
Rosenthal disclosed a radar absorbing covering. And,
U.S. Pat. No. 3,396,400 to Kelly, et al. discloses a radar
transparent covering. The use of special coverings to
make an object more visible to radar has also been dis-
_closed. U.S. Pat. No. 4,420,757 to Ebneth, for example,
discloses a metallized sheet form textile for making
small objects at sea, such as small boats, more visible to
radar to facilitate rescue attempts in high seas.
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To deceive modern aerial reconnaissance requires 40

more than the visual factors shown in the prior art
decoy patents, and more than the use of an enhanced
radar reflecting fabric such as described by Ebneth. -
Objects which are the subject of aerial reconnaissance
produce distinctive visual, radar and infrared signa-

"+ . tures, all three of which must be simulated in order to

create an effective decoy. Previous aircraft decoys have
attempted to simulate only the visual characteristics of
actual aircraft, and have not taught the need to simulate
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~ all three characteristic signatures in order to create a 50

decoy convincing to modern aerial reconnaissance.

"~ Another common problem with prior art aircraft
decoys is their light weight which, while making them
convenient to set up, also makes them susceptible to
being moved or damaged by storms and high winds.

With the foregoing in mind, it is, therefore, a princi-
pal object of the present invention to provide an im-
proved aircraft decoy that is capable of simulating the
visual, radar and infrared signatures of actual aircraft.

It is an additional object to provide an improved
covering that casts a solid shadow and minimizes the
effect of high winds on the aircraft decoy.

It is another object of the present invention to pro-
vide a novel aircraft decoy construction method that
provides convenient assembly, disassembly and reas-
sembly. )

It is a feature of the present invention that the new
construction method is particularly adaptable to kit
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construction and, when disassembled, provides a very
lightweight and low volume package for shipping.
These and other objects and features of the present
invention will become apparent as the detailed descrip-
tion of a representative embodiment proceeds.

SUMMARY OF THE INVENTION

In accordance with the foregoing principles and ob-
jects of the present invention, a novel aircraft decoy is
described which includes a covering over its frame to
provide desired visual, radar and infrared signatures to
aerial reconnaissance. The covering may comprise a-
fabric and coating.

The invention also includes an open weave fabric to
minimize air resistance. '

The invention further includes an aircraft decoy
frame and a method of assembling aircraft decoy frames
by the use of tubing and tubing fittings. The tubing may
be marked with location identification markings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more clearly under-
stood from a reading of the following detailed descrip-
tion in conjunction with the accompanying drawings.

FIG. 1 is a simplified perspective drawing showing
the basic frame concept of a decoy aircraft fuselage.

FIG. 2 is a perspective drawing of a portion of a.
decoy aircraft showing the assembly of tubing con-
nected by fittings, over which various frame coverings
may be applied.

FIG. 3 is a perspective schematic drawing of the
frame covering showing a fabric and a coating,

FIG. 4 shows the use of location identification mark-
ings on tubing sections to aid assembly.

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1 of the drawings, there is shown a
simplified perspective drawing of the basic frame con-
cept of a frame 10 of a fuselage of an aircraft decoy. The
frame comprises a number of metal or plastic pipes or
tubing 12 of various lengths, connected by fittings 14 to
form the approximate shape of an aircraft fuselage.

As indicated by the drawing sophisticated shapes can
be quickly and easily made by this method of using
tubing and fittings. The profile from the air of the actual
aircraft to be mimicked determines the final configura-
tion. The triangular sections create strength, and addi- -

tional tubing and fittings can be added to triangulate -

square sections to add further strength as needed. v

FIG. 2 is a perspective drawing of a portion of a
decoy aircraft showing a more detailed embodiment of
an assembly of tubing 16 and tubing fittings 18 over
which various frame coverings may be applied. The
fittings shown use set screws to retain tubing sections
16, but other fittings, such as those utilizing male and
female threads for use with threaded tubing, may be
used as well. Shear and cotter pins may be added to the
fittings to increase strength, and weldment used to pro-
vide permanence and strength for appropriate sections.
In most cases, standard fittings may be used, and special
fittings can be easily fabricated where needed.

The use of metal tubing and fittings allows the air-
craft decoy to be disassembled in sections, making pos-
sible different degrees of disassembly to balance ease of
reassembly with varying storage and transport require- -
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ments. When fully broken down, the aircraft decoy
frame allows extremely compact storage.

This embodiment shows the use of additional tubing
and fittings to not only add strength, but also to subdi-
vide existing sections along the centerline of the fusé-
lage to allow the decoy to be bullt in right and left
halves. The tubing and connectors are additionally ar-
ranged to provide structural strength to support a tow-
ing bar attached at the front of the decoy.

Referring now to FIG. 3, there is shown a schematic
representation of a frame covering material comprising
a high strength fabric 20 and a coating 22. The covering
is stretched and secured over the frame. The fabric is of
an relatively open weave to minimize resistance to air
* passing through the fabric, yet will still display an ac-

ceptable shadow. This helps prevent high winds and
storms from moving the decoy. A knitted 100% nylon
fabric, available from Gehring Textiles, Inc., 200 Madi-
son Avenue, New York, N.Y. 10016, has worked suc-
cessfully in tests.

Coatings 22 to be used must adhere to the individual
threads of the fabric 20, preserving the open weave and
must be flexible. Additionally, the coatings should pro-
tect the fabric 20 and prevent deterioration. Chemically
bonded photo resistive dyes have been successfully
used. Such photo resistive dyes, including their applica-
tion to the fabric at the factory, are also available from
Gehring Textiles. A gray dye was used, leaving the
native white color of the nylon fabric 20 uncoated for
the canopy and exhaust port areas. A tar base type
spray paint for automobile use, such as undercoating or
trunk spatter paint, was used for shading and enhancing
the appearance of the decoy. These types of paints were
found to have the best adhering qualities for application
to the nylon fabric.

The various coatings to be applied to the fabric are
selected to duplicate as closely as possible the actual
visual, infrared and radar signatures of the actual air-
craft which the decoy is intended to mimic. The visual
duplication is simply a straightforward application of
paints to match the color and markings of the actual
aircraft. The infrared and radar mimicry are both ac-
complished by adding metal to the decoy. In tests with

- decoys made with metal tubing, the metal in the tubing
was sufficient to create the desired infrared and radar
signatures. When plastic tubing is used, or to increase
the reflection, a metallized paint may be used. Either a
commercial metallized paint may be used, or powdered
metal may be mixed with the paint already selected. For

" maximum effectiveness, silver bearing dust or paint can
be used. Pre-metallized fabrics may be used, in some
case eliminating the need for a separate coating. The
metallized fabric may incorporate metal in various
forms, such as flakes, strips, or strands and wire woven
as part of the weave. Another alternative is metal
screening underneath the fabric covering frame sec-
tions, such as wing tips, that contain less metal.

It will be seen by those with skill in the art that the
structure of the invention permits a wide variety of
additional features. For example, containers of kerosene
may be placed within the structure, mimicking the
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burning of an actual aircraft when attacked by enemy
aircraft deceived by the decoy.

FIG. 4 shows the use of location identification mark-
ings on tubing sections to aid assembly. Horizontal
tubing section 24 and vertical tubing section 26 are
shown with an index to an eight digit identification
code. Areas and sections of the aircraft decoy are indi-
cated on plan views in an assembly instruction manual.
Use of the markings greatly facilitates assembly by pro-
viding logical and intuitive guidance to the proper as-
sembly location of each tubing section while minimizing
the time required for assemblers to continually refer to
the manual. ’

It is understood that certain modifications to the in-
vention as described may be made, as might occur to
one with skill in the field of this invention, within the
scope of the claims. Therefore, all embodiments con-
templated have not been shown in complete detail.
Other embodiments may be developed without depart-
ing from the spirit of this invention or from the scope of
the claims.

We claim:

1. An aircraft decoy, comprising:

(a) a frame simulating in size and shape a full size

airplane;

(b) means for covering the frame to produce specific

desired optical, infrared and radar characteristics.

2. An aircraft decoy according to claim 1, wherein
the frame comprises tubing connected by tubing fittings
and assembled into a frame substantially defining the
shape of an actual aircraft.

3. An aircraft decoy according to claim 1, wherein
the covering means further comprise:

(a) a fabric; and,

(c) a coating on the fabric.

4. An aircraft decoy according to claim 3, wherein
the fabric is a woven material with a sufficiently open
weave chosen to present as little air resistance as possi-
ble while preserving sufficient optical opacity.

§. An aircraft decoy according to claim 3, wherein
the coating is a photo resistive dye.

6. An aircraft decoy according to claim 3, wherein
the fabric is knitted nylon.

7. An aircraft decoy according to claim 3, wherein
the fabric is metallized. .

8. An aircraft decoy according to claim 3, wherein
the coating is a paint or dye into which has been mixed
metal particles.

9. An aircraft decoy frame comprising tubing inserted -
into tubing fittings to form an assembly substantially
defining the shape of an actual aircraft.

10. An aircraft decoy frame according to claim 9,
wherein sections of tubing include location identifica-
tion markings. :

11. A method of constructing an aircraft decoy, com-
prising the steps of assembling tubing with tubing fit-
tings to form a frame substantially defining the shape of
an actual aircraft. :

12. A method of constructing an aircraft decoy ac-
cording to claim 11, further comprising the step of
marking tubing sections with location identification

markings.
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