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(57) An antenna assembly includes an antenna that
has an antenna base, and an adapter plate configured to
couple the antenna to amoveablemachine. The antenna
basemay include a plurality of pucks that extend through
orifices of the adapter plate. The adapter plate may

include a feature that converts an otherwise blunt impact
load into a slicing impact load. The adapter plate may
include a support wall that extends upward and is aft of
the antenna.

EP
4
77
3
43
0
A
2

Processed by Luminess, 75001 PARIS (FR)



2

1 EP 4 773 430 A2 2

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to India
Patent Application No. 202511000789, filed January 3,
2025, the contents of which are hereby incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present application relates generally to
antenna assemblies. More specifically, the present ap-
plication relates to an antenna assembly that prevents an
antenna of the antenna assembly from being decoupled
fromamoveablemachine, suchasanaircraft, a seacraft,
or a land vehicle.

BACKGROUND

[0003] An antenna is a device that converts electrical
signals intoelectromagneticwavesandvice versa,which
allows for the transmission and reception of information
wirelessly. Antennas often receive or transmit electro-
magnetic waves to a satellite. Antennas are often
coupled to a moveable machine, such as an aircraft, a
seacraft, or a land vehicle. Existing antennas are sus-
ceptible to being damaged or decoupled from the move-
able machine when a bird or bat strikes the moveable
machine.
[0004] The inventor has identified numerous deficien-
cies and problems with the existing technologies in this
field. Through applied effort, ingenuity, and innovation,
many of these identified deficiencies and problems have
been solved by developing solutions that are structured
in accordance with the embodiments of the present dis-
closure, many examples of which are described in detail
herein.

BRIEF SUMMARY

[0005] In general, embodiments of the present disclo-
sure provided herein include systems, methods, and
apparatuses to provide for improved antenna assem-
blies.
[0006] In various aspects, an antenna assembly com-
prises an antenna comprising an antenna base. The
antenna base may comprise a plurality of pucks. The
antenna assembly may include an adapter plate config-
ured to couple the antenna to a fuselage of an aircraft.
The adapter plate may define a plurality of orifices. Each
puck may be positioned within a respective orifice of the
plurality of orifices.
[0007] In various examples, each of the plurality of
orifices extend completely through a thickness of the
adapter plate.
[0008] In various examples, each of the plurality of
orifices have a circular cross-sectional shape.

[0009] In various examples, each of the plurality of
pucks have a hollow shape that is configured to receive
a connector.
[0010] In various examples, each of the plurality of
pucks have a hollow shape that is configured to receive
a Threaded Neill-Concelman (TNC) connector.
[0011] In various examples, each orifice extends com-
pletely through a thickness of the adapter plate.
[0012] In various examples, each puck extends a dis-
tance that is at least 90% of a thickness of the adapter
plate.
[0013] In various examples, the adapter plate com-
prises a feature at a forward end of the adapter plate,
wherein the feature has a triangular cross-sectional
shape.
[0014] In various examples, the adapter plate com-
prises a support wall that extends upward from a main
body of the adapter plate and is positioned aft of the
antenna base.
[0015] In various examples, the adapter plate includes
a feature at a forward end of the adapter plate, wherein
the feature has a triangular cross-sectional shape. The
adapter plate may include a support wall that extends
upward from a main body of the adapter plate and is
positioned aft of the antenna base.
[0016] In various aspects, an adapter plate configured
to couple an antenna to a fuselage of an aircraft is
provided. The adapter plate may include a feature at a
forward end of the adapter plate. The feature may be
configured to convert an otherwise blunt impact load into
a slicing impact load.
[0017] In various examples, the feature is a razer edge
or a knife edge.
[0018] In various examples, the feature has a triangu-
lar cross-sectional shape.
[0019] In various examples, the feature has a leading
edge that is a forward-most portion of the feature and two
sides that extend from the leading edge, and wherein an
angle between the two sides is less than 90 degrees.
[0020] In various examples, the leading edge extends
vertically.
[0021] In various aspects, an antenna assembly in-
cludes an antenna and an adapter plate configured to
couple the antenna to a fuselage of an aircraft. The
adapter plate may include a main body configured to
receive the antenna. The adapter plate may include a
support wall extending upward from the main body and
configured to be aft of the antenna when the antenna is
received by the main body.
[0022] In various examples, the support wall extends
around an aft end of the antenna at least 120 degrees.
[0023] In various examples, the antenna comprises an
antenna base. The support wall may extend upward a
distance that is at least half a height of the antenna base.
[0024] In various examples, an inward-facing vertical
surface of the support wall of the adapter plate has a
shape that corresponds to an outward-facing vertical
surface of the antenna.
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[0025] In various examples, the antenna comprises a
plurality of pucks, the adapter plate defines a plurality of
orifices, each puck of the antenna is positioned within a
respective orifice of the plurality of orifices of the adapter
plate, and the adapter plate comprises a feature at a
forward end of the adapter plate, wherein the feature has
a triangular cross-sectional shape.
[0026] The above summary is provided merely for
purposes of summarizing some example embodiments
to provide a basic understanding of some aspects of the
present disclosure.Accordingly, itwill beappreciated that
the above-described embodiments aremerely examples
and should not be construed to narrow the scope or spirit
of the present disclosure in anyway. It will be appreciated
that the scope of the present disclosure encompasses
many potential embodiments in addition to those here
summarized, some of which will be further described
below. Other features, aspects, and advantages of the
subjectmatterwill becomeapparent from thedescription,
the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Having thus described certain example embo-
dimentsof thepresent disclosure in general termsabove,
non-limiting and non-exhaustive embodiments of the
subject disclosure are described with reference to the
following figures, which are not necessarily drawn to
scale and wherein like reference numerals refer to like
parts throughout the various views unless otherwise
specified. The components illustrated in the figures
may or may not be present in certain embodiments
describedherein.Someembodimentsmay include fewer
(or more) components than those shown in the figures.

FIG. 1 provides an isometric view of an antenna
assembly coupled to a moveable machine, in accor-
dance with an example embodiment.
FIG. 2 provides an isometric view of an antenna
assembly, in accordance with an example embodi-
ment.
FIG. 3 provides an isometric view of a portion of an
antenna assembly, in accordance with an example
embodiment.
FIG. 4 provides an isometric view of a portion of the
antenna assembly of FIG. 3, in accordance with an
example embodiment.
FIG. 5 provides a schematic, cross-sectional view of
an antenna assembly, in accordance with an exam-
ple embodiment.
FIG. 6 provides a schematic, cross-sectional view of
a portion of the antenna assembly of FIG. 5, in
accordance with an example embodiment.
FIG. 7 provides a cross-sectional view of a portion of
an antenna assembly, in accordance with an exam-
ple embodiment.

DETAILED DESCRIPTION

[0028] One or more embodiments are now more fully
described with reference to the accompanying drawings,
wherein like reference numerals are used to refer to like
elements throughout and in which some, but not all
embodiments of the inventions are shown. In the follow-
ing description, for purposes of explanation, numerous
specific details are set forth in order to provide a thorough
understanding of the various embodiments. It is evident,
however, that the various embodiments can be practiced
without these specific details. It should be understood
that some, but not all embodiments are shown and de-
scribed herein. Indeed, the embodiments may be embo-
died in many different forms, and accordingly this dis-
closure should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are
provided so that this disclosure will satisfy applicable
legal requirements.
[0029] As used herein, the term "exemplary" means
serving as an example, instance, or illustration. Any
aspect or design described herein as "exemplary" is
not necessarily to be construed as preferred or advanta-
geous over other aspects or designs. Rather, use of the
word exemplary is intended to present concepts in a
concrete fashion. In addition, while a particular feature
may be disclosed with respect to only one of several
implementations, such feature may be combined with
one or more other features of the other implementations
as may be desired and advantageous for any given or
particular application. Furthermore, to the extent that the
terms "includes" and "including" and variants thereof are
used in either thedetailed descriptionor the claims, these
terms are intended to be inclusive in a manner similar to
the term "comprising."
[0030] As used herein, the term "or" is intended to
mean an inclusive "or" rather than an exclusive "or". That
is, unless specified otherwise, or clear from context, "X
employs A or B" is intended to mean any of the natural
inclusivepermutations.That is, if XemploysA;Xemploys
B; or X employs both A and B, then "X employs A or B" is
satisfied under any of the foregoing instances. In addi-
tion, the articles "a" and "an" as used in this application
and the appended claims should generally be construed
tomean "oneormore" unless specifiedotherwiseor clear
from context to be directed to a singular form.
[0031] As used herein, the terms "coupled," "fixed,"
"attached to," and the like refer to both direct coupling,
fixing, or attaching, as well as indirect coupling, fixing, or
attaching through one or more intermediate components
or features, unless otherwise specified herein.
[0032] As used herein, terms of approximation, such
as "approximately," "substantially," or "about," refer to
being within manufacturing or engineering tolerances.
For example, terms of approximation may refer to being
within a five percent margin of error.
[0033] Referringnow toFIGS.1‑2, isometric viewsofat
least portions of an antenna assembly 100 are provided,
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in accordance with an example embodiment. The anten-
na assembly 100 may be configured to be coupled to a
moveablemachine.For example, andasdepicted inFIG.
1, the antenna assembly 100 may be coupled to the
fuselage 10 of an aircraft (e.g., an airplane, a rotorcraft,
a spacecraft). The antenna assembly 100 may be con-
figured to be coupled to various other types of moveable
machines, such as a seacraft (e.g., a ship) or a land
vehicle (e.g., a car, a truck, a train). The antenna assem-
bly 100 may define a forward direction F and an aft
direction A.
[0034] In variousexamples, theantennaassembly100
includes an antenna 200. The antenna 200 may include
an antenna base 220 and various electronic components
that are configured to or facilitate the conversion of
alternating electric current into radio waves, and vice-
versa. Theantenna 200may include a radome240 that is
coupled to the antenna base 220. The radome 240 may
be dome shaped and may be configured to house and
protect the electronic components of the antenna 200
fromweather conditions (e.g., rain, sleet, hail, sunlight) or
from foreign objects impacting theantenna 200 (e.g., bird
or bat strike events).
[0035] Referring now also to FIGS. 3‑4, isometric
views of at least portions of an antenna assembly 100
are provided, in accordance with an example embodi-
ment. In various examples, the antenna base 220 may
generally have an oval cross-sectional shape. For ex-
ample, a periphery of the antenna base 220 may be oval
shaped. The antenna base 220 may define a cavity 222
that the electronic components of the antenna 200 may
be positioned at least partially within.
[0036] In variousexamples, theantennaassembly100
included an adapter plate 300. The antenna 200 may be
coupled to the adapter plate 300. For example, the an-
tenna base220 of the antenna 200may be coupled to the
adapter plate 300 with at least one fastener 402 (FIG. 2).
Each fastener 402 may extend through a hole 332 (FIG.
4) defined by the adapter plate 300 and may be config-
ured as a nut and bolt, as depicted in FIG. 2, a screw, a
rivet, or the like. Theadapter plate 300maybe configured
to couple the antenna 200 to a moveable machine. For
example, the antenna 200 may be configured to be
coupled to the adapter plate 300, which may be config-
ured to be coupled to the moveable machine, such as
configured to be coupled to a fuselage 10 of an aircraft.
[0037] In various examples, the adapter plate 300 is
configured tobecoupled to themoveablemachinewithat
least one fastener 404, which may be configured as a
screw, a bolt, a rivet, or the like. For example, the adapter
plate 300 may be coupled to a fuselage 10 of an aircraft.
Each fastener 404 may extend through a hole 334 (FIG.
4) defined by the adapter plate 300.
[0038] In various examples, the antenna base 220
comprises a plurality of pucks 224. Each puck 224
may extend downward from the antenna base 220. For
example, each puck 224 may extend orthogonally or
substantially orthogonally (e.g.,within5degreesofortho-

gonally) from a downward-facing surface of the antenna
base 220. A main body 310 of the adapter plate 300,
which may have an oval-cross-sectional shape, may
define a plurality of orifices 320. Each puck 224 of the
antenna base 220 may be positioned at least partially
withing a respective orifice 320 of the adapter plate 300.
Each orifice 320 may extend completely through or par-
tially through a thickness of the main body 310 of the
adapter plate 300. Each puck 224 may extend the com-
plete depth of the respective orifice 320 that it is posi-
tioned within. For example, when each orifice 320 ex-
tends completely through a thickness of the main body
310 of the adapter plate 300, each puck 224 may extend
away from a main body of the antenna base 220 by a
distance that is substantially equal to or greater than a
thickness of the main body 310 of the adapter plate 300
(e.g., at least 90% of the thickness, such as at least 95%
of the thickness of themain body 310 of the adapter plate
300). Each puck 224 may not extend the complete depth
of the respective orifice 320 that it is positioned within
such that each puck 224 extends away from amain body
of the antenna base 220 by a distance that is less than a
depth of the respective orifice 320.
[0039] Referring now also to FIGS. 5‑6, isometric
views of at least portions of an antenna assembly 100
are provided, in accordance with an example embodi-
ment. Each of the plurality of orifices 320 may have a
circular cross-sectional shape. Each of the plurality of
pucks224mayhaveacylindrical shape that corresponds
to a circular cross-sectional shape of the orifice 320 that it
is positioned within. For example, each puck 224 may
have a diameter that is substantially equal to (e.g., within
5percent) a diameter of theorifice 320 that it is positioned
within. Each orifice 320and each puck 224mayhave any
shape. For example, a triangular cross-sectional shape,
a semicircle cross-sectional shape, a square cross-sec-
tional shape, etc.
[0040] In various examples, each puck 224 has a
hollow shape. For example, each puck 224 may have
a hollow cylindrical shape, as depicted in FIG. 6. The
hollow shape of each puck 224 may be configured to
receive a connector 600, such as a Threaded Neill-Con-
celman (TNC) connector. The connector 600 may be
configured to transmit electrical signals to and from the
antenna 200.
[0041] Providing an antenna 200 with pucks 224 that
are positioned within orifices 320 of an adapter plate 300
has several advantages. For example, in the event that
the antenna 200 is impacted by an object (e.g., a bird or a
bat), the forceof the impact that is transferred through the
fasteners 402 to the adapter plate 300 may be reduced
because some of the force would be transferred to the
adapter plate 300 via the pucks 224. Reducing the
amount of force that is transferred via the fasteners
402 is beneficial because it reduces the likelihood that
the fasteners 402 break or become dislodged from the
adapter plate 300, which may cause the antenna 200 to
be decoupled from the adapter plate 300 and/or the
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antenna assembly 100 from be decoupled from the
moveable machine.
[0042] In various examples, and with reference to
FIGS. 1‑4, the adapter plate 300may comprise a feature
340at a forward endof the adapter plate 300. The feature
340 may be a razer edge or a knife edge. For example,
and as depicted, the feature 340 may have a triangular
cross-sectional shape that defines a leading edge 342
that is a forward-most portion of the feature 340 and two
sides 343 that extend from the leading edge342. The two
sides 343 that extend from the leading edge 342 may
extend in the aft direction A and outward (e.g., outward
froma longitudinal center). The twosides 343 that extend
from the leading edge 342 may define an angle between
them that is less than 120 degrees, such as less than 90
degrees. The leading edge 342 may extend vertically, as
depicted. The leading edge 342 may extend at an angle
that is within 15 degrees, such as within 10 degrees of a
vertical direction. For example, the leadingedge342may
extend upward and aft at an angle that is within 15
degrees, such as within 10 degrees of the vertical direc-
tion.
[0043] The feature 340 may be configured to convert
an otherwise blunt impact load into a slicing impact load.
A "blunt impact load" is a force applied orthogonally to a
surface. For example, without the feature 340, an object
that is traveling in the aft direction A relative to the
antenna assembly 100 and strikes the forward end of
the adapter plate 300 would cause the adapter plate 300
to experience a blunt impact load. The blunt impact may
generate stress waves that may propagate through the
antenna assembly 100, which may potentially cause
internal stress and strains to the antenna 200, or other-
wise deform, damage, or decouple the antenna 200 from
the moveable machine (e.g., the aircraft). In contrast, a
"slicing impact load" occurswhenanobject (e.g., a bird or
abat) strikes theantenna200at anangle (e.g., strikes the
leading edge 342 of the feature 340), causing a cutting or
slicing action rather than a direct hit. As such, the feature
340may cause the antenna assembly 100 to experience
a slicing impact load in instances where the antenna
assembly 100 would experience a blunt impact load
without the feature 340.
[0044] Providing the feature 340 that converts the im-
pact into a slicing impact load has various benefits. For
example, in a blunt impact, the force is distributed over a
larger area, leading to compression and potential defor-
mation of the antenna 200. In a slicing impact, the force is
concentrated along a leading edge 342 of the feature
340, increasing the likelihood of cutting or shearing the
object (e.g., a bird or a bat). The leading edge 342 of the
feature 340 may be configured to handle the shear
stresses from impact of the object, which may minimize
damage to the antenna 200 as compared to a blunt
impact.
[0045] In various examples, and with reference to
FIGS. 1, 3, and 4, the adapter plate 300 may include a
support wall 350 that extends upward and orthogonally

from the main body 310 of the adapter plate 300. The
support wall 350 may be positioned aft of the antenna
200, such as aft of the antenna base 220 of the antenna
200. The support wall 350 may extend around an aft end
of the antenna 200 at least 90 degrees, such as at least
120degrees (e.g., suchasat least 90degrees, suchasat
least 120 degrees around a vertically-extending axis). An
inward-facing vertical surface of the support wall 350 of
theadapterplate300mayhaveashape that corresponds
to an outward-facing vertical surface of the antenna base
220 such that the support wall 350 "cups" the antenna
base 220. The support wall 350 may extend upward a
distance that is at least half a height of the antenna base
220 of the antenna 200. Providing an adapter plate 300
with a support wall 350 may reduce the amount of force
transferred to the fasteners 402 that couple the antenna
base 220 of the antenna 200 to the adapter plate 300
because the support wall 350 may absorb at least some
of the force. Reducing the amount of force that is trans-
ferred via the fasteners 402 is beneficial because it re-
duces the likelihood that the fasteners 402 break or
become dislodged from the adapter plate 300, which
may cause the antenna 200 to be decoupled from the
adapter plate 300.
[0046] In various examples, the adapter plate 300
defines a slot 360 (FIG. 3) on each side of the adapter
plate 300. The adapter plate 300 may horizontally cir-
cumscribe the antenna base 220 in areas other than the
slot 360. The antenna base 220 may comprise a flange
226 (FIG. 2) that is positionedwithin the slot 360. The slot
360and theflange226mayhaveshapes that correspond
to each other. For example, the slot 360 and the flange
226 may each have dovetail shapes. The adapter plate
300 may not include the slot 360 and may completely
horizontally circumscribe the antenna base 220.
[0047] Referring now also to FIG. 7, the antenna as-
sembly 100 may include a shock absorber 500. The
shock absorber 500 may be positioned between the
antenna base 220 of the antenna 200 and the adapter
plate 300. The shock absorber 500 may comprise a
shock-absorbing material, such as an elastomer. The
shock absorber 500 may be configured to reduce the
impact of an object hitting the antenna assembly 100 by
dissipating and absorbing kinetic energy. The shock
absorber 500 may cover a substantial amount of the
surface area of a downward-facing surface of the anten-
na base 220. For example, the shock absorber 500 may
cover at least 70%, such as at least 80%, such as at least
90% of a surface area of a downward-facing surface of
the antenna base 220.
[0048] The antenna assembly 100 may comprise a
combination of at least one of the pucks 224, the feature
340, thesupportwall 350, and/or the shockabsorber 500.
For example, the antenna assembly 100 may include
pucks 224 and the feature 340, but may not include the
support wall 350 or the shock absorber 500. As another
example, the antenna assembly 100 may include the
support wall 350, the shock absorber 500, and the pucks
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224, but may not include the feature 340. As yet another
example, the antenna assembly 100 may include the
pucks 224, the feature 340, the support wall 350, and
the shock absorber 500.
[0049] The antenna assembly 100 of the present dis-
closure has various benefits. For example, the antenna
assembly 100 may include at least one puck 224, the
feature 340, the support wall 350, and/or the shock
absorber 500. These attributes either used individually
or in combination with each other may prevent the an-
tenna 200 from being decoupled from the adapter plate
300 and/or from themoveablemachine that it is attached
to. Also, these attributes may prevent damage to the
antenna 200 as compared to existing antenna assem-
blies.

Conclusion

[0050] The above descriptions of various embodi-
ments of the subject disclosure and corresponding fig-
ures and what is described in the Abstract, are described
herein for illustrativepurposes, andarenot intended tobe
exhaustive or to limit the disclosed embodiments to the
precise forms disclosed. It is to be understood that one of
ordinary skill in the art may recognize that other embodi-
ments having modifications, permutations, combina-
tions, and additions can be implemented for performing
the same, similar, alternative, or substitute functions of
the disclosed subject matter, and are therefore consid-
ered within the scope of this disclosure. Therefore, the
disclosed subject matter should not be limited to any
single embodiment described herein, but rather should
beconstrued inbreadthandscope inaccordancewith the
appended claims below. Moreover, although the fore-
going descriptions and the associated drawings describe
example embodiments in the context of certain example
combinations of elements and/or functions, it should be
appreciated that different combinations of elements an-
d/or functions may be provided by alternative embodi-
ments without departing from the scope of the appended
claims. In this regard, for example, different combinations
of elements and/or functions than those explicitly de-
scribed above are also contemplated asmay be set forth
in some of the appended claims. Although specific terms
are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.

Claims

1. An antenna assembly comprising:

an antenna comprising an antenna base, the
antenna base comprising a plurality of pucks;
and
an adapter plate configured to couple the anten-
na to a fuselage of an aircraft, the adapter plate
defining a plurality of orifices,

wherein eachpuck is positionedwithin a respec-
tive orifice of the plurality of orifices.

2. The antenna assembly of claim 1, wherein each of
the plurality of orifices extend completely through a
thickness of the adapter plate.

3. The antenna assembly of claim 1, wherein each of
theplurality of orificeshaveacircular cross-sectional
shape.

4. The antenna assembly of claim 1, wherein each of
the plurality of pucks have a hollow shape that is
configured to receive a connector.

5. The antenna assembly of claim 1, wherein each of
the plurality of pucks have a hollow shape that is
configured to receive a Threaded Neill-Concelman
(TNC) connector.

6. The antenna assembly of claim 1, wherein each
orifice extends completely through a thickness of
the adapter plate.

7. Theantennaassemblyof claim1,whereineachpuck
extends a distance that is at least 90%of a thickness
of the adapter plate.

8. The antenna assembly of claim 1, wherein the adap-
ter plate comprises a feature at a forward end of the
adapter plate, wherein the feature has a triangular
cross-sectional shape.

9. The antenna assembly of claim 1, wherein the adap-
ter plate comprises a support wall that extends up-
ward from a main body of the adapter plate and is
positioned aft of the antenna base.

10. The antenna assembly of claim 1, wherein the adap-
ter plate comprises:

a feature at a forward end of the adapter plate,
wherein the feature has a triangular cross-sec-
tional shape; and
a support wall that extends upward from a main
body of the adapter plate and is positioned aft of
the antenna base.

11. An adapter plate configured to couple an antenna to
a fuselage of an aircraft, the adapter plate compris-
ing:
a feature at a forward end of the adapter plate, the
feature configured to convert an otherwise blunt
impact load into a slicing impact load.

12. Theadapter plateof claim11,wherein the feature is a
razer edge or a knife edge.
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13. The adapter plate of claim 11, wherein the feature
has a triangular cross-sectional shape.

14. The adapter plate of claim 11, wherein the feature
has a leading edge that is a forward-most portion of
the feature and two sides that extend from the lead-
ing edge, and wherein an angle between the two
sides is less than 90 degrees.

15. The adapter plate of claim 14, wherein the leading
edge extends vertically.
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