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MOTION CONTROL SYSTEM FOR AN
AIRCRAFT SEAT

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit under 35
U.S.C. § 119(e) of U.S. Provisional Application Ser. No.
63/392,006, filed Jul. 25, 2022, which is incorporated herein
by reference in the entirety.

TECHNICAL FIELD

[0002] The present invention generally relates to motion
control systems, and, more particularly, to a motion control
system for an aircraft seat.

BACKGROUND

[0003] Modern aircraft seats are typically equipped with
adjustable seating systems which may be configured for
adjustment of the aircraft seat based on a user preference.
For example, a passenger or a crew member may desire for
their respective aircraft seat to include adjustable features
related to at least one of a vertical height, a tracking position,
or a swivel position. However, such adjustable seating
systems often include numerous parts, bulky components,
and are difficult to access (e.g., not visible or positioned in
an area that is hard to reach). Therefore, it would be
advantageous to provide a system which cures one or more
of the shortcomings described above.

SUMMARY

[0004] A motion control system is disclosed, in accor-
dance with one or more embodiments of the present disclo-
sure. In some embodiments, the motion control system
includes one or more control sub-systems. In some embodi-
ments, the one or more control sub-systems include a user
control device. In some embodiments, the one or more
control sub-systems include a lever arm coupled to the user
control device, the lever arm is configured to synchronously
transmit a force to one or more cables in response to an
actuation of the user control device. In some embodiments,
the one or more control sub-systems include a metering pin
assembly, the metering pin assembly including a metering
pin, the metering pin configured to attach to an end portion
of one or more cables and receive a force from the one or
more cables causing the respective control sub-system to
execute an adjustment control operation.

[0005] Insome embodiments, an aircraft seating system is
disclosed in accordance with one or more embodiments of
the present disclosure. In some embodiments, the aircraft
seating system includes an aircraft seat having at least one
of a seat frame, a seatback structure and a seat pan structure.
In some embodiments, the aircraft seating system may
include one or more control sub-systems. In some embodi-
ments, the one or more control sub-systems include a user
control device. In some embodiments, the one or more
control sub-systems include a lever arm coupled to the user
control device, the lever arm is configured to synchronously
transmit a force to one or more cables in response to an
actuation of the user control device. In some embodiments,
the one or more control sub-systems include a metering pin
assembly, the metering pin assembly including a metering
pin, the metering pin configured to attach to an end portion
of one or more cables and receive a force from the one or
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more cables causing the respective control sub-system to
execute an adjustment control operation.

[0006] This Summary is provided solely as an introduc-
tion to subject matter that is fully described in the Detailed
Description and Drawings. The Summary should not be
considered to describe essential features nor be used to
determine the scope of the Claims. Moreover, it is to be
understood that both the foregoing Summary and the fol-
lowing Detailed Description are example and explanatory
only and are not necessarily restrictive of the subject matter
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The detailed description is described with refer-
ence to the accompanying figures. The use of the same
reference numbers in different instances in the description
and the figures may indicate similar or identical items.
Various embodiments or examples (“examples”) of the
present disclosure are disclosed in the following detailed
description and the accompanying drawings. The drawings
are not necessarily to scale. In general, operations of dis-
closed processes may be performed in an arbitrary order,
unless otherwise provided in the claims. In the drawings:

[0008] FIG. 1A illustrates a perspective view of a motion
control system integrated into an aircraft seat with a seat pan
in a stowed configuration, in accordance with one or more
embodiments of the disclosure;

[0009] FIG. 1B illustrates a perspective view of a motion
control system integrated into an aircraft seat with a seat pan
in a deployed configuration, in accordance with one or more
embodiments of the disclosure;

[0010] FIG. 1C illustrates a perspective view of a motion
control system integrated into an aircraft seat, in accordance
with one or more embodiments of the disclosure;

[0011] FIG. 2 illustrates an exploded view of a modular
user controlled sub-system, in accordance with one or more
embodiments of the disclosure;

[0012] FIG. 3 illustrates a top view of one or more user
controlled sub-systems coupled to a seat pan structure of an
aircraft seat, in accordance with one or more embodiments
of the disclosure;

[0013] FIG. 4A illustrates a perspective view of a modular
user controlled sub-system coupled to a side portion of a seat
pan structure of an aircraft seat, in accordance with one or
more embodiments of the disclosure;

[0014] FIG. 4B illustrates a side view of a modular user
controlled sub-system coupled to a side portion of a seat pan
structure of an aircraft seat, in accordance with one or more
embodiments of the disclosure;

[0015] FIG. 5Aillustrates a perspective view of a metering
pin assembly, in accordance with one or more embodiments
of the disclosure;

[0016] FIG. 5B illustrates a sectional view of a metering
pin assembly, in accordance with one or more embodiments
of the disclosure;

[0017] FIG. 6A illustrates a perspective view of a metering
pin assembly, in accordance with one or more embodiments
of the disclosure; and

[0018] FIG. 6B illustrates a sectional view of a metering
pin assembly, in accordance with one or more embodiments
of the disclosure.
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DETAILED DESCRIPTION

[0019] Before explaining one or more embodiments of the
disclosure in detail, it is to be understood that the embodi-
ments are not limited in their application to the details of
construction and the arrangement of the components or steps
or methodologies set forth in the following description or
illustrated in the drawings. In the following detailed descrip-
tion of embodiments, numerous specific details may be set
forth in order to provide a more thorough understanding of
the disclosure. However, it will be apparent to one of
ordinary skill in the art having the benefit of the instant
disclosure that the embodiments disclosed herein may be
practiced without some of these specific details. In other
instances, well-known features may not be described in
detail to avoid unnecessarily complicating the instant dis-
closure.

[0020] As used herein a letter following a reference
numeral is intended to reference an embodiment of the
feature or element that may be similar, but not necessarily
identical, to a previously described element or feature bear-
ing the same reference numeral (e.g., 1, la, 1b). Such
shorthand notations are used for purposes of convenience
only and should not be construed to limit the disclosure in
any way unless expressly stated to the contrary.

[0021] Further, unless expressly stated to the contrary,
“or” refers to an inclusive or and not to an exclusive or. For
example, a condition A or B is satisfied by any one of the
following: A is true (or present) and B is false (or not
present), A is false (or not present) and B is true (or present),
and both A and B are true (or present).

[0022] In addition, use of “a” or “an” may be employed to
describe elements and components of embodiments dis-
closed herein. This is done merely for convenience and “a”
and “an” are intended to include “one” or “at least one,” and
the singular also includes the plural unless it is obvious that
it is meant otherwise.

[0023] Finally, as used herein any reference to “one
embodiment” or “some embodiments” means that a particu-
lar element, feature, structure, or characteristic described in
connection with the embodiment is included in at least one
embodiment disclosed herein. The appearances of the phrase
“in some embodiments” in various places in the specifica-
tion are not necessarily all referring to the same embodi-
ment, and embodiments may include one or more of the
features expressly described or inherently present herein, or
any combination of or sub-combination of two or more such
features, along with any other features which may not
necessarily be expressly described or inherently present in
the instant disclosure.

[0024] Referring to FIG. 1, a perspective view of a motion
control system 200 integrated into an aircraft seat 100 with
a seat pan in a stowed configuration is illustrated, in accor-
dance with one or more embodiments of the disclosure. The
aircraft seat 100 may include a seat frame, a seatpan 106, a
seatback 104, one or more armrests, a headrest 102, and/or
one or more motion control sub-systems 200. It is noted
herein that the aircraft seat 100 depicted in the figures is not
limited to the specific structures or features shown, however,
the aircraft seat 100 is illustrated with an intent to exemplify
how the system would integrate within an aircraft seat 100.
It is further noted that the motion control system 200 may be
configured to integrate with any aircraft seat type known in
the art.

Jan. 25, 2024

[0025] Aircraft seats installed within an avionics environ-
ment may be configured in accordance with aviation guide-
lines and/or standards put forth by, but not limited to, the
Federal Aviation Administration (FAA), the European Avia-
tion Safety Agency (EASA) or any other flight certification
agency or organization; the American National Standards
Institute  (ANSI), Aeronautical Radio, Incorporated
(ARINC), the Society of Automotive Engineers (SAE), or
any other standards setting organization or company; the
Radio Technical Commission for Aeronautics (RTCA) or
any other guidelines agency or organization; or the like.
[0026] Broadly speaking, the aircraft seat 100 incorporates
a low-profile motion control system 200 that maintains, with
minimal added weight and complexity, the one or more user
controlled sub-systems at ergonomically optimal positions
(e.g., on at least one side portion of the seatpan 106) on the
aircraft seat 100. For example, the system should accom-
modate a fifth percentile female, as well as, a ninety-fifth
percentile male and be configured to fit within a low-profile
seat. In some embodiments, the motion control system 200
may be configured to integrate within an aircraft seat 100
having a stowable seat pan. For example, the seat pan may
be configured to transition from a stowed configuration
shown by FIG. 1 to a deployed configuration (e.g., near
horizontal) as shown by FIG. 2, without interfering or
removing the motion control system 200.

[0027] In some embodiments, referring now to FIG. 1C,
the motion control system 200 may include one or more user
controlled sub-systems configured to couple to the aircraft
seat 100. For example, the one or more user controlled
sub-systems may include at least one of a vertical adjust-
ment control sub-system, a track adjustment control sub-
system, and/or a swivel adjustment control sub-system. In
embodiments, the vertical adjustment control sub-system
may allow a user to adjust a vertical position of the aircraft
seat 100 or seatpan 106; the track adjustment control sub-
system may allow a user to adjust a track position of the
aircraft seat 100; and the swivel adjustment control sub-
system may allow a user to adjust a swivel position of the
aircraft seat 100. By way of another example, each of the
one or more user controlled sub-systems may include at least
one of a user control device 202, a cable assembly, a lever
arm 206, and a metering pin assembly 500.

[0028] In some embodiments, the seat frame may be fixed
to the floor of a passenger cabin (e.g., set by track fittings
into one or more tracks extending through a passenger
cabin). In some embodiments, the seat frame may be
attached to the cabin floor (e.g., set into the track fittings) by
one or more additional mechanisms allowing the seat frame
to translate (e.g., laterally and/or longitudinally) and/or
rotate (e.g., swivel) relative to the cabin floor. In either case,
the movement of the seatpan 106, seatback 104, and/or
headrest 102 relative to the seat frame is unaffected.
[0029] In some embodiments, one or more components of
the one or more user controlled sub-systems may be coupled
to the aircraft seat 100. For example, the one or more cable
assemblies shown in FIG. 1C may be fixed to the seat frame
via one or more attachment devices (e.g., brackets, fasteners,
or the like). The one or more cables 300 may be fixed to a
bottom portion of the seat frame and the one or more cables
300 may be coupled to a portion of the seat frame which
supports the seat back. It is noted herein that the routing of
the one or more cables 300 are not limited to the paths shown
in FIG. 1C. By way of another example, the metering pin
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assembly 500 may be configured to attach to a bottom
portion of the seat frame, as shown in FIG. 1C. By way of
another example, the user control device 202 (e.g., handle)
may be configured to couple to a side portion of the seatpan
106. The user control device 202 may be positioned such
that it is within the reach of the user (e.g., accessible by a 5%
percentile female up to a 95 percentile male).

[0030] FIG. 2 illustrates an exploded view of the one or
more modular user controlled sub-systems, in accordance
with one or more embodiments of the disclosure. The one or
more user controlled sub-systems may include at least one of
a user control device 202 (e.g., handle, or the like), a torsion
dowel 204, a lever arm 206, one or more cable fittings 208,
and/or a cable bracket 210. It is noted herein that each of the
one or more user controlled sub-systems may include, but
are not limited to, the same components used throughout.
[0031] In embodiments, the torsion dowel 204 may be
configured to couple the lever arm 206 to the user control
device 202 (e.g., handle). For example, the torsion dowel
204 may be inserted within a cavity of the user control
device 202 and the lever arm 206. The torsion dowel 204
may include one or more holes which are configured to align
with one or more holes of the user control device 202 and the
lever arm 206. Once the holes are in alignment, a pin may
be inserted through the aligned one or more holes connect-
ing the user control device 202 to the lever arm 206 via the
torsion dowel 204. Further, the torsion dowel 204 may be
configured to apply a torque force on the lever arm 206 in
response to an actuation of the user control device 202 (e.g.,
by a user). In embodiments, the lever arm 206 may be
configured to attach to one or more cable end fittings 208.
For example, the one or more cable end fittings 208 may
include a hole used for attaching to the lever arm 206. By
way of another example, the lever arm 206 may include at
least one slot and at least one hole which may be configured
to receive and couple with the one or more cable fittings 208
via one or more fasteners (e.g., pin, screw, threaded screw,
or any other like fastening device known in the art), as
shown in FIG. 2.

[0032] FIG. 3 illustrates a top view of the one or more user
controlled sub-systems coupled to a seat pan structure of the
aircraft seat 100, in accordance with one or more embodi-
ments of the disclosure. As seen in FIG. 3, the one or more
user controlled sub-systems may include one or more cables
300 attached to the one or more cable end fittings 208. It is
noted herein that the number of cable end fittings 208 and
cables 300 which are used may correspond to the number of
pins that are being pulled by the user controlled sub-system.
It is further noted herein that although the figures depict
three user controlled sub-systems, the motion control system
200 may include any number and configuration of user
controlled sub-systems, thus the figures are provided merely
for illustrative purposes.

[0033] Referring now to FIGS. 4A and 4B, the one or more
user controlled sub-systems may be configured to operate in
response to an actuation of the user control device 202 (e.g.,
handle). In some embodiments, the lever arm 206 may be
configured to angularly pivot in response to an actuation of
the user control device 202 until obstructed by one or more
stops 400 positioned along the swing path of the lever arm
206. For example, the one or more stops 400 may be
positioned at one or more locations along the swing path of
the lever arm 206 to prevent the metering pin 504 from being
pulled more than a predetermined amount of force or a
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desired length. By way of another example, the lever arm
206 may attach to an end of the one or more cables 300 and
transmit a force causing the one or more cables 300 to pull
the metering pin 504 of the metering pin assembly 500. The
other end of the cable may be coupled to a metering pin 504
of the metering pin assembly 500.

[0034] Referring now to FIGS. 5A-6B, a perspective view
of the metering pin assembly 500 is illustrated, in accor-
dance with one or more embodiments of the disclosure. In
some embodiments, the metering pin assembly 500 may
include at least one of a metering pin housing 502, a spring
512, and a metering pin 504.

[0035] In some embodiments, the metering pin housing
502 may be configured to include an integrated cable length
adjustment feature 506. For example, the metering pin
housing 502 may be manufactured to include the adjustment
feature 506 such that both the metering pin housing 502 and
the cable length adjustment feature 506 are one piece,
therefore, preventing separate bracketry and excessive com-
ponents. In some embodiments, the metering pin housing
502 may house a spring 512 and at least a portion of the
metering pin 504. In some embodiments, the metering pin
housing 502 may include one or more attachment features
which may be used to couple the metering pin assembly 500
to a structure on the aircraft seat 100. For example, the
metering pin assembly 500 may be configured to couple to
a bottom portion of the seat frame via the one or more
attachment features of the metering pin housing 502.

[0036] In some embodiments, the metering pin assembly
500 may be configured to couple to the one or more cables
300 via the cable length adjustment feature. The one or more
cables 300 may be configured to pass through one or more
openings in the metering pin housing 502 and attach to the
metering pin 504. For example, an adjustment fitting 510
may be configured to couple to a portion of the one or more
cables 300. The adjustment fitting 510 may allow for the one
or more cables 300 to adjust to up or down, which will cause
the metering pin 504 to move into a desired position. By way
of'another example, one or more fastening devices 508 (e.g.,
jam nuts, or the like) may be utilized to either loosen or
tighten the one or more cables 300 once they are in a desired
position.

[0037] Although embodiments of the disclosure are
directed to an aviation environment, it is noted herein the
track locking system is not limited to use in an aviation
environment. Therefore, the above description should not be
interpreted as a limitation on the present disclosure but
merely an illustration.

[0038] Although inventive concepts have been described
with reference to the embodiments illustrated in the attached
drawing figures, equivalents may be employed and substi-
tutions made herein without departing from the scope of the
claims. Components illustrated and described herein are
merely examples of a system/device and components that
may be used to implement embodiments of the inventive
concepts and may be replaced with other devices and
components without departing from the scope of the claims.
Furthermore, any dimensions, degrees, and/or numerical
ranges provided herein are to be understood as non-limiting
examples unless otherwise specified in the claims.

What is claimed is:

1. A motion control system for an aircraft seat, the motion
control system comprising:
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one or more control sub-systems, each control sub-system
comprising:

a user control device;

a lever arm coupled to the user control device, the lever
arm configured to synchronously transmit a force to
one or more cables in response to an actuation of the
user control device; and

a metering pin assembly, the metering pin assembly
including a metering pin, the metering pin configured
to attach to an end portion of the one or more cables and
receive a force from the one or more cables causing the
respective control sub-system to execute an adjustment
control operation.

2. The system of claim 1, wherein the metering pin

assembly further comprises:

a metering pin housing; and

a spring contained within the metering pin housing,
wherein the spring is coupled to the metering pin.

3. The system of claim 2, wherein at least a top portion of
the metering pin housing is configured as a cable length
adjustment feature.

4. The system of claim 1, further comprising one or more
cable fastening assemblies, the one or more cable fastening
assemblies comprising:

an adjustment fitting configured to attach to at least a
portion of the one or more cables, wherein at least a
portion of the adjustment fitting is threaded; and

one or more fasteners configured to couple to the threaded
portion of the adjustment fitting, wherein the one or
more fasteners are configured to secure the adjustment
fitting and one or more cables in place.

5. The system of claim 1, wherein the one or more control
sub-systems includes a stop mechanism, wherein the stop
mechanism is positioned at a select location along an
angular path of the lever arm, wherein the lever arm is
configured to rotate along the angular path until it reaches
the stop mechanism.

6. The system of claim 1, wherein the one or more control
sub-systems includes a vertical adjustment control sub-
system configured to allow a user to adjust a vertical position
of the aircraft seat.

7. The system of claim 1, wherein the one or more control
sub-systems includes a track adjustment control sub-system
configured to allow a user to adjust a track position of the
aircraft seat.

8. The system of claim 1, wherein the one or more control
sub-systems includes a swivel adjustment control sub-sys-
tem configured to allow a user to adjust a swivel position of
the aircraft seat.

9. The system of claim 1, wherein at least one of the one
or more control sub-systems are configured to couple to a
side portion of the seat pan.

10. The system of claim 1, wherein at least one of the one
or more control sub-systems includes one or more inter-
changeable parts.

11. An aircraft seating system, comprising:

an aircraft seat including at least one of a seat frame,
seatback structure and a seat pan structure; and

Jan. 25, 2024

one or more control sub-systems, each control system

comprising:

one or more control sub-systems, each control sub-
system comprising:

a user control device;

a lever arm coupled to the user control device, the lever
arm configured to synchronously transmit a force to
one or more cables in response to an actuation of the
user control device; and

a metering pin assembly, the metering pin assembly
including a metering pin, the metering pin config-
ured to attach to an end portion of the one or more
cables and receive a force from the one or more
cables causing the respective control sub-system to
execute an adjustment control operation.

12. The system of claim 11, wherein the metering pin
assembly further comprises:

a metering pin housing; and

a spring contained within the metering pin housing,

wherein the spring is coupled to the metering pin.

13. The system of claim 12, wherein at least a top portion
of the metering pin housing is configured as a cable length
adjustment feature.

14. The system of claim 11, further comprising one or
more cable fastening assemblies, the one or more cable
fastening assemblies comprising:

an adjustment fitting configured to attach to at least a

portion of the one or more cables, wherein at least a

portion of the adjustment fitting is threaded; and

one or more fasteners configured to couple to the threaded

portion of the adjustment fitting, wherein the one or

more fasteners are configured to secure the adjustment
fitting and one or more cables in place.

15. The system of claim 11, wherein the one or more
control sub-systems includes a stop mechanism, wherein the
stop mechanism is positioned at a select location along an
angular path of the lever arm, wherein the lever arm is
configured to rotate along the angular path until it reaches
the stop mechanism.

16. The system of claim 11, wherein the one or more
control sub-systems includes a vertical adjustment control
sub-system configured to allow a user to adjust a vertical
position of the aircraft seat.

17. The system of claim 11, wherein the one or more
control sub-systems includes a track adjustment control
sub-system configured to allow a user to adjust a track
position of the aircraft seat.

18. The system of claim 11, wherein the one or more
control sub-systems includes a swivel adjustment control
sub-system configured to allow a user to adjust a swivel
position of the aircraft seat.

19. The system of claim 11, wherein at least one of the one
or more control sub-systems are configured to couple to a
side portion of the seat pan.

20. The system of claim 11, wherein at least one of the one
or more control sub-systems includes one or more inter-
changeable parts.



