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HANDRAIL APPARATUS FOR USE WITH VEHICLES
FIELD OF THE DISCLOSURE

This patent relates to handrail apparatus and, more specifically, to handrail apparatus for
use with vehicles.

BACKGROUND

Handrails may be used to assist individuals when ascending or descending stairs.
Handrails may also be used to provide stability to individuals when in a standing position.

SUMMARY

An apparatus for a vehicle in accordance with the teachings of this disclosure includes a
handrail configured to provide a thin profile when in a stowed position. The handrail is movable
between the stowed position and a deployed position. The apparatus includes a plurality of
latching mechanisms and a plurality of posts having a first end affixed to the handrail and a
second end affixed to the plurality of latching mechanisms.

An apparatus in accordance with the teachings of this disclosure includes a first coupling
plate to be coupled to a monument of a vehicle and a second coupling plate to be coupled to the
monument of the vehicle. The apparatus includes a handrail coupled to the first coupling plate
and a support coupled to the second coupling plate and the handrail. The handrail is movable
between a stowed position and a deployed position.

An example method for operating a handrail apparatus in accordance with the teachings
of this disclosure includes disengaging a plurality of latching mechanisms, pivoting a handrail of
the handrail apparatus about a fixed axis from a stowed position to a deployed position and
engaging the plurality of latching mechanisms to lock the handrail in the deployed position.

The features, functions, and advantages that have been discussed can be achieved
independently in various embodiments or may be combined in yet other embodiments further

details of which can be seen with reference to the following description and drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts an example airplane within which the example handrail apparatus
disclosed herein can be implemented.

FIGS. 2 — 10 depict different views of an example handrail apparatus in accordance with
the teachings of this disclosure.

FIGS. 11 — 15 depict different views of another example handrail apparatus in accordance
with the teachings of this disclosure.

FIGS. 16 and 17 depict an example lock to secure the example handrail apparatus in the
deployed position.

FIGS. 18 and 19 depict an example lock to secure the example handrail apparatus in the
stowed position.

FIGS. 20 and 21 depict another example lock to secure the handrail apparatus in the
stowed position.

DETAILED DESCRIPTION

Certain examples are shown in the above-identified figures and described in detail below.
In describing these examples, like or identical reference numbers are used to identify the same or
similar elements. The figures are not necessarily to scale and certain features and certain views
of the figures may be shown exaggerated in scale or in schematic for clarity and/or conciseness.
Additionally, several examples have been described throughout this specification. Any features
from any example may be included with, a replacement for, or otherwise combined with other
features from other examples.

The examples disclosed herein relate to handrail apparatus. In some examples, the
handrail apparatus may be installed and/or coupled to monuments (e.g., walls) of vehicles such
as aircraft, ground vehicles, busses, planes, recreational vehicles, etc. Because such vehicles

have limited aisle space, the example handrail apparatus are movable between a stowed and/or
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first position and a deployed and/or second position. In some examples, in the deployed
position, the handrail gripping portion extends into an aisle to assist passengers in transitioning
and/or moving within the vehicle. In some examples, in the stowed position, the handrail
gripping portion may be immediately adjacent and/or received within the monuments to enable
food carts, etc. to casily pass through the aisle and/or for the handrail gripping portion to have a
relatively thin profile. As set forth herein, a relatively thin profile means an envelope of the
handrail gripping portion is within approximately two inches of a surface to which the handrail
gripping portion is pivotably coupled. For example, in the stowed position, the handrail gripping
portion may extend into an aisle approximately 1.5 inches and/or 0.75 inches.

In some examples, the example handrail apparatus includes a first coupling plate and/or
portion, second coupling plates, posts and/or portions, a handrail gripping portion and latching
mechanisms and/or supports. The first and second coupling plates, which may or not be integral,
may be coupled to a monument of the vehicle. The monument may be a wall of a galley area, a
storage area, a closet, a lavatory, etc. In some examples, the first coupling plate is pivotably
coupled to a first end and/or lower portion of the handrail gripping portion via a hinge (e.g., a
piano-type hinge). In some examples, first ends of the supports are positioned within respective
slots of the second coupling plates to slidably and/or pivotably couple the supports to the second
coupling plates. In some examples, second ends of the supports are positioned within respective
curved slots of the handrail gripping portion to slidably and/or pivotably couple the supports to
the hand rail. In some examples, the slots are defined by contoured cammed surfaces of the
handrail gripping portion.

In some examples, to deploy the handrail gripping portion, the supports are released from
a first locked and/or secured position to enable the second support ends to upwardly move within
the curved slots of the handrail gripping portion toward a second locked and/or secured position.

As the second support ends move toward the second position, a second end and/or upper portion
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of the handrail gripping portion outwardly moves from the monument such that a longitudinal
axis of the handrail gripping portion is substantially parallel to a surface of the monument. As
set forth herein, the phrase “substantially parallel” means within about 10 degrees of parallel
and/or accounts for manufacturing tolerances. In some examples, as the second support ends
move toward the second position, the first support ends slidably move away from an end (e.g., an
upper end) of the second coupling plate slots to enable the handrail gripping portion to fully
extend from the monument and/or the supports to be positioned at approximately a forty-five
degree angle relative to a surface of the monument. In some examples, the supports may be
released from the secured position by moving a hook, a stop, a lock, or a combination thercof
that otherwise prevents the supports from moving freely within the curved slots of the handrail
gripping portion. In some examples, the supports are biased (e.g., from the first position to the
second position) by one or more springs.

In some examples, to stow the handrail gripping portion, the supports are released from
the second position to enable the second support ends to move downwardly within the curved
slots of the handrail gripping portion toward the first position. As the second support ends move
toward the first position, the upper portion of the handrail gripping portion moves inwardly
toward the monument such that the longitudinal axis of the handrail gripping portion is
substantially parallel to a surface of the monument. In some examples, as the second support
ends move toward the first position, the first support ends slidably move toward an end (e.g., an
upper end) of the second coupling plate slots to enable the handrail gripping portion to be
positioned immediately adjacent to the monument, have a relatively thin profile and/or for
surfaces of the supports facing a surface of the monument to be substantially parallel to the
surface of the monument.

FIG. 1 illustrates an example aircraft 100 that may include example handrail apparatus in

accordance with the teachings of this disclosure. In some examples, the handrail apparatus are
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movable between a stowed position and/or configuration and a deployed position and/or
configuration.

FIGS. 2 — 10 depict an example handrail apparatus 200 coupled to a monument 202 that
may be a wall of a galley area, a storage area, a closet, a lavatory, etc. FIGS. 2 — 10 show the
handrail apparatus 200 being moved from a first and/or stowed position to a second and/or
deployed position. As shown in FIGS. 2 - 4, the example handrail apparatus 200 includes a first
coupling plate, post and/or portion 302, second coupling plates, posts and/or portions 304, a
handrail gripping portion 306, and latching mechanisms and/or supports 308. The first and
second coupling plates 302, 304 are coupled to the monument 202. The first coupling plate 302
includes a first portion 310 (FIG. 4) and a second portion 312 that extends substantially
perpendicularly from the first portion 310. In the illustrated example, the second portion 312 is
pivotably coupled to a first end and/or lower portion 314 of the handrail gripping portion 306 via
a hinge (e.g., a piano-type hinge) 315.

In some examples, the supports 308 include first through fourth portions 316, 318, 320,
and 322. The first support portions and/or ends 316 (FIG. 4) are positioned on a first side 323 of
the second coupling plate 304. The second support portions 318 extend through respective slots
324 of the second coupling plates 304. In some examples, at least a portion of the first and third
support portions 316, 320 are wider than the slots 324 to substantially retain the second support
portions 318 within the slots 324. The third support portions 320 are movably positioned within
respective slots and/or grooves 327 (See FIGS. 6 and 8) of the handrail gripping portion 306.
The fourth support portions and/or ends 322 are positioned within respective curved and/or
arched grooves and/or slots 328 (See FIGS. 6 and 8) of the handrail gripping portion 306. In
some examples, the first and fourth support portions 316, 322 are substantially parallel to one
another. In some examples, the fourth support portions 322 include nylon (e.g., a nylon coating)

to decrease the resistance between the supports 308 and the handrail gripping portion 306.

-5-



10

15

20

25

WO 2014/143401 PCT/US2014/011753

In some examples and as shown in FIGS. 3 — 5, to deploy the handrail gripping portion
306, the supports 308 are released from a first locked and/or secured position to enable the fourth
support portions 322 to move within the curved slots 328 in a direction generally indicated by
arrow 332 toward a second locked and/or secured position. As the fourth support portions 322
move toward the second position, a second end and/or upper portion 334 of the handrail gripping
portion 306 moves outwardly from the monument 202 in a direction generally indicated by arrow
702 (FIG. 7). In some examples, as the fourth support portions 322 move toward the second
position, the first support portions 316 slidably move away from an end (e.g., an upper end) 502
(FIG. 5) of the slots 324 to enable the handrail gripping portion 306 to extend fully from the
monument 202 and/or the third support portions 320 to be positioned at approximately a forty-
five degree angle relative to the first coupling plate first portion 310.

In some examples, the supports 308 may be released from the secured position by
moving a stop, a lock, a securing apparatus, or a combination thereof that prevents the supports
308 from freely moving within the curved slots 327, or 328, or a combination thereof of the
handrail gripping portion 306. The securing apparatus may include a hook that is rotatably
biased toward a secured position. In some examples, as the fourth support portions 322 move
toward the second position, the fourth support portions 322 may rotate the hook. As the fourth
support portions 322 move toward the deployed position, the hook may rotate back and receive a
portion of the fourth support portion 322. In some examples, the supports are biased (e.g., from
the first position to the second position) by one or more springs 336 (FIG. 4).

In some examples and as shown in FIGS. 3 — 5, to stow the handrail gripping portion 306,
the supports 308 are released from the second position to enable the fourth support portions 322
to move within the curved slots 328 in a direction generally indicated by arrow 1002 (FIG. 10)
toward the first position. In some examples, the supports 308 are released by moving the hook

of the securing apparatus longitudinally (FIG. 16) to enable the hook to exit an opening of the
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fourth support portions 322 as the supports 308 move toward the stowed position. As the fourth
support portions 322 move toward the first position, the upper portion 334 of the handrail
gripping portion 306 inwardly moves toward the monument 202 in a direction generally
indicated by arrow 704 (FIG. 7). In some examples, as the fourth support portions 322 move
toward the first position, the first support portions 316 slidably move toward the end 502 (FIG.
5) of the slots 324 to enable the handrail gripping portion 306 to be immediately adjacent to the
monument 202, have a relatively thin profile and/or for the third support portions 320 to be
positioned substantially parallel to the first coupling plate first portion 310.

FIGS. 11 — 13 depict an example handrail apparatus 1100 coupled to a monument 1102
that may be a wall of a galley area, a storage area, a closet, a lavatory, etc. FIGS. 11 — 13 show
the example handrail apparatus 1100 being moved from a first and/or stowed position to a
second and/or deployed position. As shown in FIG. 12, the example handrail apparatus 1100
includes a first coupling plate and/or portion 1202, a second coupling plate and/or portion 1204,
a handrail gripping portion 1206, and latching mechanisms and/or supports 1208. The first and
second coupling plates 1202, 1204 are coupled to the monument 1102. The first coupling plate
1202 includes a first portion 1210 and a second portion 1212 that extends substantially
perpendicularly from the first portion 1210. In the illustrated example, the second portion 1212
is pivotably coupled to a first end and/or lower portion 1214 of the handrail gripping portion
1206 via a hinge (e.g., a piano-type hinge) 1215 (See FIG. 13).

In some examples, the supports 1208 include first through fourth portions 1216, 1218,
1220, and 1222. The first support portions 1216 are positioned in an aperture 1224 (See FIG. 13)
of the second coupling plate 1204 and are positioned perpendicularly relative to the second
support portions 1218. The third support portions 1220 are movably positioned within respective
slots and/or grooves 1225 of the handrail gripping portion 1206. The fourth support portions

1222 are positioned within respective curved and/or arched grooves and/or slots 1226 of the
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handrail gripping portion 1206. In some examples, the first and fourth support portions 1216,
1222 are substantially parallel to one another. In some examples, the supports 1208 are biased
(e.g., from the first position to the second position) by one or more springs 1229.

In some examples and as shown in FIGS. 11 — 15, to deploy the handrail gripping portion
1206, a cover 1230 may be pivoted about a pivot point 1232 to enable access to a release button
1234. In the illustrated example, pressing the release button 1234 releases the supports 1208 and
enables the fourth support portions 1222 to move within the curved slots 1226 in a direction
generally indicated by arrow 1235 toward a second locked and/or secured position. As the fourth
support portions 1222 move toward the second position, a second end and/or upper portion 1236
of the handrail gripping portion 1206 moves outwardly from a recess 1237 defined by the second
coupling plate 1204 in a direction generally indicated by arrow 1238. In some examples, the
second end 1236 that is received in the recess 1237 is an inwardly facing contoured surface. In
some examples, in the deployed position, the third support portions 1220 are positioned at
approximately a forty-five degree angle relative to the first coupling plate first portion 1210.

In some examples and as shown in FIGS. 11 — 13, to stow the handrail gripping portion
1206, the supports 1208 are released from the second position to enable the fourth support
portions 1222 to move within the curved slots 1226 in a direction generally indicated by arrow
1240 toward the first position. As the fourth support portions 1222 move toward the first
position, the upper portion 1236 of the handrail gripping portion 1206 moves inwardly toward
the monument 1102 in a direction generally indicated by arrow 1242 to be at least partially
received within the recess 1237.

FIGS. 16 and 17 depict an example lock 1600 coupled to the release button 1234 that can
be used to implement the examples disclosed herein. The lock 1600 includes a hook 1602 that is
rotatably biased by a spring 1604 toward the secured position. In some examples, the support

1606 moves and/or rotates the hook 1602 as a support 1606 is moved toward the second position.
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Once the support 1606 is in a fully deployed position, the hook 1602 rotates back and receives an
end and/or portion 1608 of the support 1606 (FIG. 17). In some examples, a contour of the
portion 1608 corresponds to a contour and/or curved surface of the hook 1602 that receives the
portion 1608. To release the support 1606 from the deployed position, the release button 1234 is
inwardly pushed in a direction generally indicated by arrow 1612 against a biasing force of the
spring 1604 to position the hook 1602 within a groove 1614 of the support 1606 and enable the
support 1606 to move to the first position (FIG. 16).

FIGS. 18 and 19 depict the example lock 1600 securing a support 1800 in the first
position and/or stowed position. In some examples, as the support 1800 is moved toward the
first position, an end of the hook 1602 engages and/or follows a tapered surface 1802 of the
support 1800 until the hook 1602 receives and/or is positioned adjacent to a step and/or portion
1804 of the support 1800 (FIG. 19). In some examples, the portion 1804 has a contour and/or
curved surface that corresponds to a contour and/or curved surface of the hook 1602. To release
the support 1800 from the stowed position, the release button 1234 is inwardly pushed to
position the hook 1602 at a distance from the step 1804 (FIG. 18) and enable the support 1800 to
move to the second position.

FIGS. 20 and 21 depict an example latch and/or lock 1900 that can be rotated between an
unlocked position as shown in FIG. 20 and a locked position as shown in FIG. 21. In the
unlocked position, the lock 1900 enables a handrail gripping portion 1902 to be moved from the
stowed position and in the locked position the lock 1900 retains the handrail gripping portion
1902 in the stowed position.

As set forth herein, an example handrail apparatus for a vehicle (e.g. an aircraft) includes
a handrail configured to provide a thin profile when in a stowed position. The handrail is

movable between the stowed position and a deployed position. The handrail apparatus includes
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a plurality of latching mechanisms and a plurality of posts having a first end affixed to the
handrail and a second end affixed to the plurality of latching mechanisms.

In some examples, the handrail includes slots to receive and enable the latching
mechanisms to be coupled to the handrail. In some examples, the latching mechanisms are
pivotably and slidably coupled to the handrail. In some examples, the handrail or the latching
mechanisms, or a combination thereof include a lock to secure the handrail in the stowed
position or the deployed position, or a combination thereof. In some examples, the lock includes
a hook to receive a portion of one of the latching mechanisms. In some examples, the posts are
to be coupled to a monument of a vehicle (e.g. an aircraft). In some examples, the handrail is
pivotably coupled to the posts and the latching mechanisms are pivotably and slidably coupled to
the posts.

In some examples, an apparatus includes a first coupling plate to be coupled to a
monument of a vehicle and a second coupling plate to be coupled to the monument of the
vehicle. The apparatus includes a gripping portion coupled to the first coupling plate and a
support coupled to the second coupling plate and the gripping portion. The gripping portion is
movable between a stowed position and a deployed position.

In some examples, the vehicle includes an aircraft. In some examples, the support is
movably coupled within a slot defined by contoured cammed surfaces of the gripping portion. In
some examples, the gripping portion is secured, via a lock, in the stowed position or the
deployed position, or a combination thereof. In some examples, the lock substantially prevents
the supports from moving within the slot. In some examples, the lock is movable between a
locked position and an unlocked position via a button. In some examples, the lock includes a
rotatably biased hook to receive a portion of the support. In some examples, the hook is movable
relative to a longitudinal axis of the gripping portion to the unlocked position. In some

examples, in the stowed position, a portion of the gripping portion is received in a recess of the
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second coupling plate. In some examples, the first coupling plate and the second coupling plate
are integral.

An example method for operating a handrail apparatus includes disengaging a plurality of
latching mechanisms, pivoting a gripping portion of the handrail apparatus about a fixed axis
from a stowed position to a deployed position and engaging the plurality of latching mechanisms
to lock the gripping portion in the deployed position. In some examples, disengaging the
plurality of latching mechanisms includes moving a cover and moving a lock to an unlocked
position. In some examples, the method includes after engaging the plurality of latching
mechanism to lock the gripping portion in the deployed position, disengaging the plurality of
latching mechanisms, pivoting the gripping portion about the fixed axis from the deployed
position to the stowed position, and engaging the plurality of latching mechanisms to lock the
gripping portion in the stowed position.

Further, the disclosure comprises embodiments according to the following clauses:

1. A handrail apparatus for an aircraft, comprising:

a handrail providing a thin profile when in a stowed position, the handrail being movable
between the stowed position and a deployed position;

a plurality of latching mechanisms; and

a plurality of posts having a first end affixed to the handrail and a second end affixed to
the plurality of latching mechanisms.

2. The handrail apparatus of clause 1, wherein the handrail comprises slots to receive and
enable the plurality of latching mechanisms to be coupled to the handrail.
3. The handrail apparatus of clause 1, wherein the plurality of latching mechanisms are

pivotably or slidably, or a combination thereof coupled to the handrail.
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4. The handrail apparatus of clause 1, wherein the handrail or the plurality of latching
mechanisms, or a combination thereof comprise a lock to secure the handrail in the stowed
position or the deployed position, or a combination thereof.
5. The handrail apparatus of clause 4, wherein the lock comprises a hook to receive a
portion of one of the plurality of latching mechanisms.
6. The handrail apparatus of clause 1, wherein the plurality of posts are to be coupled to a
monument of the aircraft.
7. The handrail apparatus of clause 6, wherein the handrail is pivotably coupled to the
plurality of posts and the plurality of latching mechanisms are pivotably or slidably, or a
combination thereof coupled to the plurality of posts.
8. An apparatus; comprising:

a first coupling plate to be coupled to a monument of a vehicle;

a second coupling plate to be coupled to the monument of the vehicle;

a gripping portion coupled to the first coupling plate; and

a support coupled to the second coupling plate, the support being movably coupled within
a slot defined by contoured cammed surfaces of the gripping portion, wherein the gripping
portion is movable between a stowed position and a deployed position.
9. The apparatus of clause 8, wherein the vehicle comprises an aircraft.
10.  The apparatus of clause 8, wherein the gripping portion is secured, via a lock, in the
stowed position or the deployed position, or a combination thereof.
11. The apparatus of clause 10, wherein the lock substantially prevents the support from
moving within the slot.
12.  The apparatus of clause 10, wherein the lock is movable between a locked position and

an unlocked position via a button.
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13.  The apparatus of clause 10, wherein the lock comprises a rotatably biased hook to receive
a portion of the support.
14.  The apparatus of clause 13, wherein the rotatably biased hook is movable relative to a
longitudinal axis of the gripping portion to an unlocked position, the lock moveable between the
unlocked position and a locked position.
15.  The apparatus of clause 8, wherein, in the stowed position, a portion of the gripping
portion is received in a recess of the first coupling plate.
16. The apparatus of clause 8, wherein the first coupling plate and the second coupling plate
are integral.
17.  The apparatus of clause 8, wherein a longitudinal axis of the gripping portion is
substantially parallel to a surface of the monument.
18. A method for operating a handrail apparatus, comprising:

disengaging a plurality of latching mechanisms;

pivoting a gripping portion of the handrail apparatus about a fixed axis from a stowed
position to a deployed position; and

engaging the plurality of latching mechanisms to lock the gripping portion in the
deployed position.
19.  The method of clause 18, wherein disengaging the plurality of latching mechanisms
comprises moving a cover and moving a lock to an unlocked position.
20.  The method of clause 18, further comprising:

after engaging the plurality of latching mechanisms to lock the gripping portion in the
deployed position, disengaging the plurality of latching mechanisms;

pivoting the gripping portion about the fixed axis from the deployed position to the

stowed position; and
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engaging the plurality of latching mechanisms to lock the gripping portion in the stowed
position.
Furthermore, although certain example methods, apparatus and articles of manufacture
have been described herein, the scope of coverage of this patent is not limited thereto. On the
contrary, this patent covers all methods, apparatus and articles of manufacture fairly falling

within the scope of the appended claims either literally or under the doctrine of equivalents.
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What is claimed is:
1. A handrail apparatus (200, 1100) for an aircraft (100), comprising:

a handrail (306, 1206) providing a thin profile when in a stowed position, the handrail
being movable between the stowed position and a deployed position;

a plurality of latching mechanisms (308, 1208); and

a plurality of posts (302, 304) having a first end affixed to the handrail and a second end
affixed to the plurality of latching mechanisms.
2. The handrail apparatus (200, 1100) of any preceding claim, wherein the handrail (306,
1206) comprises slots (324, 327, 328, 1225, 1226) to receive and enable the plurality of latching
mechanisms (308, 1208) to be coupled to the handrail.
3. The handrail apparatus (200, 1100) of any preceding claim, wherein the plurality of
latching mechanisms (308, 1208) are pivotably or slidably, or a combination thereof coupled to
the handrail (306, 1206).
4. The handrail apparatus (200, 1100) of any preceding claim, wherein the plurality of posts
(302, 304) are to be coupled to a monument (202, 1102) of the aircraft (100).
5. The handrail apparatus (200, 1100) of any preceding claim, wherein the handrail (306,
1206) is pivotably coupled to the plurality of posts (302, 304) and the plurality of latching
mechanisms (308, 1208) are pivotably or slidably, or a combination thereof coupled to the
plurality of posts.
6. The handrail apparatus (200, 1100) of any preceding claim, wherein the handrail (306,
1206) or the plurality of latching mechanisms (308, 1208), or a combination thercof comprise a
lock (1600, 1900) to secure the handrail in the stowed position or the deployed position, or a
combination thereof.
7. The handrail apparatus (200, 1100) of claim 6, wherein the lock (1600, 1900) comprises a

hook (1602) to receive a portion of one of the plurality of latching mechanisms (308, 1208).
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8. The handrail apparatus (200, 1100) of any of claims 6 to 7, wherein the lock (1600, 1900)
substantially prevents the plurality of latching mechanisms (308, 1208) from moving within a
slot (324, 327, 328, 1225, 1226).
9. The handrail apparatus (200, 1100) of any of claims 6 to 8, wherein the lock (1600, 1900)
is movable between a locked position and an unlocked position via a button (1234).
10.  The handrail apparatus (200, 1100) of claim 7, wherein the hook (1602) is movable
relative to a longitudinal axis of the handrail (306, 1206) to an unlocked position, the lock (1600,
1900) moveable between the unlocked position and a locked position.
11.  The handrail apparatus (200, 1100) of any preceding claim, wherein a longitudinal axis of
the handrail (306, 1206) is substantially parallel to a surface of a monument (202, 1102) of the
aircraft (100).
12. A method for operating a handrail apparatus (200, 1100), comprising:

disengaging a plurality of latching mechanisms (308, 1208);

pivoting a gripping portion (306, 1206) of the handrail apparatus about a fixed axis from
a stowed position to a deployed position; and

engaging the plurality of latching mechanisms to lock the gripping portion in the
deployed position.
13.  The method of claim 12, wherein disengaging the plurality of latching mechanisms (308,
1208) comprises moving a cover (1230) and moving a lock (1600, 1900) to an unlocked position.
14. The method of any of claims 12 to 13, further comprising;:

after engaging the plurality of latching mechanisms (308, 1208) to lock the gripping
portion (306, 1206) in the deployed position, disengaging the plurality of latching mechanisms;

pivoting the gripping portion about the fixed axis from the deployed position to the

stowed position; and
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engaging the plurality of latching mechanisms to lock the gripping portion in the stowed

position.
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