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ABSTRACT
An end load arm for a glass door rail couples the glass door rail to mounting
hardware. The end load arm may allow a glass door to be installed at an angle which does not
block the doorway during installation. The end load arm may be suitable for use in low-

5  profile glass door rails.
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END LOAD ARM
FIELD
[0001] Disclosed embodiments are related to glass door mounting arrangements.
BACKGROUND
[0002] In one conventional practice of installing glass doors, a glass door ¢ and the

door frame are drilled to form a number of hinge holes in which a hinge is fastened with
screws such that the door piece can be pivotally turned relative to the door frame by the
hinge. However, since tolerance errors usually occurs during the drilling of the holes, if the
hinge is still forced to be fastened on the holes under such condition, the door piece of the
glass door would not be aligned with the door frame and misalignment therefore occurs as a
result. To address this issue, some conventional glass doors are mounted with rails or patch
fittings, which hold the glass door pane along an external top and bottom edge. The rails or
patch fittings are typically mounted to a load arm which connects the rails or patch fittings to

a pivot which allows the glass door to swing.

SUMMARY
[0003] An end load arm for a glass door rail. The end load arm includes a main body,
a cap, and at least two cap fasteners. The main body includes at least two cap fastener holes
located on a longitudinal end of the main body. The cap includes at least two through holes.
Each cap fastener is constructed and arranged to be received by a corresponding through hole
and by a corresponding cap fastener holes to attach the cap to the main body. A ratio between
a maximum height of the end load arm and a maximum width of the end load arm is between
2:5 and 3:5 or approximately equal to one of 2:5 and 3:5.
[0004] An end load arm for a glass door rail. The end load arm includes a main body,
a cap, and at Jeast two cap fasteners. The main body includes at least two cap fastener holes
located on a longitudinal end of the main body. The cap includes at least two through holes.
Each cap fastener is constructed and arranged to be received by a corresponding through hole
and by a corresponding cap fastener holes to attach the cap to the main body. The main body

also includes a first section forming the end of the main body. The ratio between the length of
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first section and a maximum length of the main body is between 1:5 and 2:5 or approximately
equal to one of 1:5 and 2:5.

[0004a] According to one aspect of the present invention, there is provided an end load
arm for a glass door rail, the end load arm comprising: a main body including at least two cap
fastener holes located on a longitudinal end of the main body, wherein the main body further
includes at least one rail slot, the rail slot constructed and arranged to receive a rail fastener
and permit longitudinal adjustment of the main body relative to the glass door rail; a cap
including at least two through holes; and at least two cap fasteners, each constructed and
arranged to be received by a corresponding one of the at least two through holes and by a
corresponding one of the at least two cap fastener holes to attach the cap to the main body,
wherein a ratio between a height of the end load arm and a width of the end load arm is
between 2:5 and 3:5 or approximately equal to one of 2:5 and 3:5.

[0004Db] According to another aspect of the present invention, there is provided an end
load arm for a glass door rail, the end load arm comprising: a main body including at least two
cap fastener holes located on a longitudinal end of the main body, wherein the main body
further includes at least one rail slot, the rail slot constructed and arranged to receive a rail
fastener and permit longitudinal adjustment of the main body relative to the glass door rail; a
cap including at least two through holes; and at least two cap fasteners, each constructed and
arranged to be received by a corresponding one of the at least two through holes and by a
corresponding one of the at least two cap fastener holes to attach the cap to the main body,
wherein the main body further includes a first section forming the longitudinal end of the
main body configured to capture a spindle, and a second section configured to mount to the
glass door rail, and wherein a ratio between a length of the first section and a length of the
main body is between 1:5 and 2:5 or approximately equal to one of 1:5 and 2:5.

[0005] It should be appreciated that the foregoing concepts, and additional concepts
discussed below, may be arranged in any suitable combination, as the present disclosure is not
limited in this respect. Further, other advantages and novel features of the present disclosure
will become apparent from the following detailed description of various non-limiting

embodiments when considered in conjunction with the accompanying figures.

Date Regue/Date Received 2021-04-14



84696496
-2a-

BRIEF DESCRIPTION OF DRAWINGS
[0006] The accompanying drawings are not intended to be drawn to scale. In the
drawings, each identical or nearly identical component that is illustrated in various figures
may be represented by a like numeral. For purposes of clarity, not every component may be

labeled in every drawing. In the drawings:

[0007] FIG. 1 is a perspective view of one embodiment of a glass door rail assembly.
[0008] FIG. 2 is an exploded perspective view of the glass door rail assembly of
FIG. 1;

[0009] FIG. 2a is an enlarged view of the portion of the glass door rail assembly

encircled by line 2a of FIG. 2;

[0010] FIG. 3 is a perspective cutaway view of a portion of the glass door rail
assembly taken along line 3-3 of FIG. 1;

[0011] FIG. 4 is a transverse cross-sectional view of the glass door rail assembly taken
along line 4-4 of FIG. 1; and

[0012] FIG. 5 is a bottom cross-sectional view of a portion of the glass door rail

assembly taken along line 5-5 of FIG. 1.

DETAILED DESCRIPTION
[0013] In order to mount a glass door to a hinge, to a pivot or to other mounting
hardware, a load arm may be used. Conventional load arms include a body with a slot in the
side and a cap which is arranged to cover the slot and capture a spindle of a hinge or other
door hardware including a door closer. When mounted to the spindle of a door closer or other

mounting hardware, the glass door is typically mounted from an orientation or direction
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representing the closed position of the door. That is, a glass door is installed such that it
blocks the doorway when it is being installed. With typical load arms, a glass door with the
load arm will be placed into the doorway such that the spindle of the door closer is captured
in the slot in the body bf the load arm and afterward the slot will be closed by the cap such
that the spindle is secured inside of the load arm. Thus, for traditional load arms, access must
be provided to the slot during installation which may be cumbersome especially when the
door is being installed in the door-closed orientation.

[0014] Conventional glass door rails use high-profile (i.e., tall) door rails to mount a
glass door pane and provide space for a load arm to connect the door rails to mounting
hardware. The tall door rails are arranged to withstand the high forces involved with hanging
and operating a glass door. However, it may be desirable to reduce the height of a glass door
rail such that the glass door rail occupies less space. Such low-profile glass door rails may
improve aesthetic appearance, such that a greater percentage of the door area is made up of a
glass door pane as opposed to the door rails.

[0015] In view of the above, the inventors have recognized the benefits of a low-
profile load arm which may be used in small glass door rails, without sacrificing operability
or strength, and the benefits of a load arm which loads from the end so that the door may be
mounted from the end without blocking a doorway, thereby improving ease of installation. It
should be noted that while the embodiments described here refer to a door rail, the present
disclosure is not so limited and aspects disclosed herein relate equally to a patch fitting. As
such, the term “door rail” is used herein interchangeably with the term “patch fitting”,

[0016] According to one embodiment of the present disclosure, an end load arm may
include a main body having a recess to receive a spindle of the closer and a cap to secure the
spindle in the recess. The main body may include at least two cap fastener holes positioned
on a longitudinal end of the main body and the cap may include at least two through holes.
Fasteners are inserted through the cap holes to secure the cap to the main body, holding the
spindle in the recess. A ratio between a maximum height of the end load arm and a maximum
width of the end load arm may be between 2:5 and 3:5, or approximately equal to 2:5, or
approximately equal to 3:5. Without wishing to be bound by theory, such an arrangement

may allow the end load arm to cooperate with a low-profile glass door rail.
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[0017] In one embodiment, the end load arm is configured with two fasteners on each
of two opposite sides of the spindle recess. Without wishing to be bound by theory, the two
fasteners on each side of the spindle recess to secure the cap to the main body and thus the
spindle within the recess may act to distribute the forces involved from hanging and swinging
a door evenly in an otherwise low-profile end load arm.

[0018] The end load arm may include two sections: a first section configured one
longitudinal end of the end load arm to capture the spindle and the second section configured
to mount to the door rail. The first section may be taller than the second section to
substantially capture an entire height of a spindle. The length of the first section relative to
the overall length of the end load arm may be between 1:5 and 2:5, or approximately equal to
1:5, or approximately equal to 2:5. In some embodiments, an end load arm may have a ratio
of a maximum length of the end load arm and a maximum length of a cooperating door rail
between 1:20 and 3:20, or approximately equal to 1:20, or approximately equal to 1:30. In yet
another embodiment, the end load may have a maximum length less than or approximately
equal to 5.125 inches.

[0019] The end load arm may be closely fit within an interior space of a glass door
rail. Such an arrangement may allow the end load to be centered in the door rail so that no
further later alignment or adjustment of the door needs to be completed by an installer. Thus,
an end load arm with a maximum width approximately equivalent to an internal width of a
glass door rail may simplify and reduce the expense of installation and alignment of glass
doors. Additionally, such an arrangement may also reduce the number of fasteners used to
secure the end load arm to the glass door rail. Without wishing to be bound by theory, by
fitting closely with a glass door rail, the end load arm may transfer lateral loads and torques
imparted from normal operation of the glass door. That is, rather than transferring shear loads
through one or more fasteners, the end load arm directly transfers lateral forces or torques
from the glass door rail or mounting hardware. Accordingly, the end load arm may reduce
wear on one or more fasteners used to secure the end load arm to the glass door rail or reduce
the number of fasteners required to withstand the loads encountered by the end load arm
during normal glass door operation. In another embodiment, a spacer may fit between the end

load arm and the rail to accommodate any space between the two.
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[0020] The main body of the end load arm may include at least one rail slot
constructed and arranged to receive a rail fastener so that the main body may be adjusted in a
longitudinal direction relative to a cooperating glass door rail. That is, after the rail slot has
received a rail fastener, the main body may be moveable in a longitudinal direction (i.e.,
along the width of the door frame) such that the end load arm may be positioned relative to
any installed mounting hardware on a door frame. Once the rail fasteners are tightened, the
main body is substantially stationary secured relative to the glass door rail. During
installation, an installer may partially insert the rail fastener into the rail slot, whereupon the
installer may adjust the main body in a longitudinal direction to a suitable position for door
installation. Subsequently, the installer may fully secure the rail fastener to the rail through
the rail slot, such that the main body remains substantially stationary in a longitudinal
direction relative to the glass door rail. Such an arrangement may simplify glass door
alignment with a doorway.

[0021] The end load arm may be formed of steel, such as stainless steel, such that the
size of the end load arm may be reduced without compromising strength. Of course, the end
load arm may be made out of any suitable material, as the present disclosure is not so limited.
[0022] FIG. 1 is a perspective view of one embodiment of a glass door rail assembly
including a glass door rail 100 cooperating with a door closer 200 and an end load arm (not
shown in the figure). The door rail includes a side rail 102, end cap 104, hardware channel
106, at least one door fastener 108, and a glass slot 110. The side rail and end cap are
constructed and arranged to form an exterior surface of the glass door rail. The hardware
channel is constructed and arranged to receive and secure any mounting hardware for the
door, including, but not limited to, closers, locks, pivots, etc. The at least one door fastener
may be disposed within the hardware channel, and may be constructed and arranged to be
manipulated to secure a glass door pane (not shown in the figure) in the glass door rail. The
glass slot may be arranged to receive the glass door pane which may secured by the at least
one door fastener. The glass slot may include any suitable clamp, lock, catch, etc. for
receiving the glass door pane. In some embodiments, the glass slot may have an adjustable
width which is modified by manipulation of the at least one door fastener. According to this
embodiment, a glass door pane may be received by the glass slot, and the at least one door

fastener may be manipulated to reduce the width of the glass slot, thereby clamping the glass
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door pane inside of the slot and securing it. Of course, the glass door slot and the at least one
door fastener may have any suitable arrangement such that a glass door pane may be received
by the glass door slot and the at least one door fastener may be manipulated to secure the
glass door pane to the glass door rail. '

[0023] According to the embodiment depicted in FIG. 1, the glass door rail assembly
includes a door closer 200 cooperating with the glass door rail 100 and an end load arm (not
shown in the figure). The door closer includes a casing 202 and at least one spring cylinder
210. The casing may be constructed and arranged to be mounted in an associated door frame,
such that the door closer serves as a mounting point for the glass door rail to the associated
door frame. The at least one spring cylinder may be disposed in the casing, and constructed
and arranged to hold one or more springs (not shown in the figure). The at least one spring
cylinder may be further arranged to secure one side of the one or more springs to the casing,
such that the spring cylinder resists forces generated by the one or more springs. In some
embodiments, the door closer may include a spindle and a spindle lever (not shown in the
figure). The spindle may be operatively coupled to the spindle lever, and constructed and
arranged to project out of the door closer casing to attach to the end load arm of the glass
door rail. For example, a spindle coupled to a glass door rail may be directly coupled to the
spindle lever such that rotation of the spindle lever creates an approximately equal rotation in
the spindle. According to this example, the spindle lever may be constructed and arranged to
attach to a second side of the one or more springs and resist a change in position of the
spindle lever. Thus, the one or more springs may resist a change in position of the door,
thereby automatically closing the door if it is opened. In some embodiments, a spring
cylinder may include a damping mechanism (e.g., friction damper, viscous damper, etc.).
Without wishing to be bound by theory, such an arrangement may allow a door to return to a
resting position in a controlled manner without excessive swinging. Of course, the door
closer may employ any suitable arrangement to close the door, as the present disclosure is not
so limited.

[0024] FIG. 2 is an exploded perspective view showing the glass door rail assembly
of FIG. 1 including the glass door rail 100, door closer 200, and an end load arm 300.
According to the depicted embodiment, the door closer is coupled to the glass door rail by the

end load arm. As best shown in the enlarged view of Fig. 2a, the end load arm includes a
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main body 302 and a cap 320. The main body also includes a spindle recess 312 and at least
two cap fastener holes 304 disposed on a longitudinal end of the main body. The cap includes
at least two through holes 322 constructed and arranged to receive at least two cap fasteners
324. In the embodiment depicted in FIG. 2, the main body includes four cap fastener holes
and the cap includes four through holes arranged to receive four fasteners. Accordingly, the
four cap fasteners are received by the through holes and the cap fastener holes to secure the
cap to the main body. A spindle (not shown in the figure) of the door closer may be captured
in the spindle recess formed in the main body by the cap. More specifically, the cap may
function as a clamp to secure the spindle of door closer to the spindle recess of the end ldad
arm. In some embodiments, the spindle recess may have a shape corresponding that of the
spindle, such that rotational motion (i.e., torque) may be transmitted from the door closer to
the end load arm and/or from the end load arm to the door closer. Accordingly, the end load
arm may function as a coupling between any mounting hardware and the glass door rail.
[0025] As shown in FIG. 2 and 2a, the main body 302 of the end load arm 300 may
include at least one rail slot 306. The at least one rail slot may be constructed and arranged to
receive at least one rail fastener 310. The at least one rail fastener may be arranged to secure
the main body to a hardware channel 106 of a glass door rail 100. In some embodiments, the
at least one rail slot is configured to allow longitudinal movement of the main body relative
to the glass door rail. For example, the at least one rail fastener may be only partially inserted
in the at least one rail slot to partially secure the main body to the glass door rail. When the at
least one rail fastener is partially secured, the main body may be moved in a longitudinal
direction (i.e., along the length of the rail) to adjust the position of the end load arm relative
to the glass door rail. According to this example, the at least one rail fastener may be fully
secured to the door rail through the at least one rail slot to secure the main body to the glass
door rail such that the main body is stationary relative to the glass door rail once the fastener
is adequately tightened. Of course, the at least one rail slot may be any suitable arrangement
such that the main body may be secured to the glass door rail. As shown in the embodiment
depicted in FIG. 2a, the main body may also include a door fastener slot 308 constructed and
arranged to accommodate a door fastener 108. The door fastener slot may allow a door
fastener protruding from the surface of the hardware channel to protrude through the main

body such that the main body may be secured flush to the hardware channel. Additionally,
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the door fastener slot may allow an installer to access the door fastener with the end load arm
is installed, such that the end load arm does not need to be removed to adjust, install, or
remove an associated glass door pane.

[0026] FIG. 3 is a perspective cutaway view of the glass door rail assembly of FIG. 1
which includes the glass door rail 100 coupled to the door closer 200 through the end load
arm 300. The end load arm includes a main body 302 and a cap 320. The glass door rail
includes an end cap 104 and a side rail 102 which together form an exterior surface of the
glass door rail. The glass door rail also includes a hardware channel and a glass channel 110,
where the hardware channel may be configured to receive mounting hardware and the glass
channel may be configured to receive a glass door pane. The end load arm is disposed inside
the hardware channel of the glass door rail and secured to the glass door rail by at least one
rail fastener 310 which extends through at least one rail slot 306 located in the main body.
The cap is attached to the main body by at least two cap fasteners 324. As noted above, the
spindle is constructed and arranged to project out of the casing and into the end load arm
between the main body and the cap. That is, the spindle projects through a spindle recess (not
shown in the figure) which has a substantially similar shape to that of the spindle, such that
torque may be transmitted between the end load arm and the spindle. For example, the
spindle may have a square shape, with the spindle recess having a roughly equivalent square
shape such that torque may be transmitted between the spindle and the end load arm.
Accordingly, the spindle projects through spindle recess and is secured in place using the cap
and at least two cap fasteners, Which function as a clamp to secure the spindle in the spindle
recess. As shown in FIG. 3, the spindle and spindle lever are coupled together, such that any
rotation of the spindle causes an equal rotation in the spindle lever. In some embodiments,
one or more springs disposed in the at least one spring cylinder may resist changes in position
of the spring lever. According to this embodiment, when a door is opened (i.e., rail, spindle,
and spindle lever are rotated from a resting position relative to the door closer), the springs
may resist and cause the door to close.

[0027] As shown in FIG. 2a, the main body 302 of the end load arm 300 includes a
first section 314 and a second section 316. The first section is arranged on one longitudinal
end of the end load arm to capture the spindle and the second section is arranged to mount to

the door rail 100. The first section is constructed and arranged to have a height
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approximately equivalent to the height (i.e., distance of projection) of the spindle 220 of the
door closer 200, such that the end load arm may substantially capture the whole height of the
spindle. Without wishing to be bound by theory, such arrangement may promote better force
and torque transmission between the end load arm and the door closer with less wear. Of
course, the first section of the end load arm may have any suitable height such that the
spindle of the door closer may be captured and secured such that force and torque may be
transmitted between the end load arm and the door closer. The lower portion may have a
height suitable to accommodate a head or other protruding portion of at least one rail fastener
310. Of course, the lower portion may have any suitably low height such that the at least one
rail fastener may be disposed below an uppermost region of the glass door rail 100, such the
at least one rail fastener may be hidden from view. The lower portion of the main body may
have a length “LL” which is lesser than that of a maximum length of the main body “MBL”,
In some embodiments, the ratio between the length “LL” and length “MBL” may be between
1:5 and 2:5, or approximately equal to 1:5, or approximately equal to 2:5. Without wishing to
be bound by theory, such a ratio may have suitably high strength to withstand the loads of
normal glass door operation with a low profile glass door rail. »

[0028] In some embodiments, the end load arm may cooperate with a glass door rail
to simplify the installation of a glass door. More specifically, the end load arm may simplify
the process of coupling a glass door rail to mounting hardware (e.g., a door closer) positioned
in an associated door frame. For example, a door closer may be installed separately from the
glass door rail and end load arm in an associated door frame, such that the door closer is
substantially flush (i.e., recessed within) the associated door frame except for a spindle which
projects out of the door closer. The glass door rail may be installed on a glass door pane,
where the glass door pane is inserted in a glass slot of the glass door rail. One or more door
fasteners may be manipulated to secure the glass door pane in the glass door rail, such that
the glass door rail is substantially stationary relative to the glass door pane. A main body of
the end load arm may be installed in a hardware channel of the glass door rail with at least
one rail fastener and secured, such that the main body, glass door rail, and glass door pane all
act as a single object for installation. During installation, a cap of the end load arm may be
partially or fully removed, such that a spindle recess in the main body is accessible to receive

the spindle from the door closer. Additionally, an end cap of the door rail may be removed,
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such that an installer has access to at least two cap fasteners that secure the cap to the main
body. The at least two cap fasteners may be a screw, bolt, or any other suitable fastener which
may be manipulated by a wrench, driver, or other suitable tool to selectively secure the cap to
the main body with the at least two cap fasteners. According to the arrangement described
above, the main body, glass door rail, and glass door pane may be positioned by an installer
such that the spindle is positioned in the spindle recess of the end load arm. Once the spindle
is positioned in the main body of the end load arm, the cap may be secured to the main body
with the at least two cap fasteners to capture the spindle in the spindle recess to secure the
door closer to the end load arm. Accordingly, once the cap is secured to the main body, the
spindle may remain substantially stationary relative the end load arm, such that any torques
or other forces may be transmitted between the end load arm and the spindle. After the
spindle has been secured to the end load arm, the end cap of the glass door rail may be
replaced and secured, such that the end cap and a side rail of the glass door rail form an
exterior surface and any components in the hardware channel are substantially hidden. In
some embodiments, the glass door rail, glass door pane, and end load arm may be installed at
an angle of 90 degrees to the doorway, such that the doorway remains accessible during
installation. Of course, the glass door rail, glass door pane, and end load arm may be installed
in any suitable order or angle relative to the doorway, as the present disclosure is not so
limited.

[0029] FIG. 4 is a transverse cross-sectional view of the glass door rail assembly
taken along line 4-4 of FIG. 1 which shows the glass door rail 100, door closer 200, and end
load arm 300. In the embodiment depicted in FIG. 4, the one or more door fasteners 108 are
constructed and arranged as an adjustable clamp, where manipulating the one or more door
fasteners adjusts the width of the glass slot 110. Accordingly, a glass door pane may be
placed into the glass slot and secured in place by manipulating the one or more door
fasteners. Of course, the one or more door fasteners may have any suitable configuration such
that the glass door may be received by the glass door slot and secured. As best seen in FIG. 4,
the end load arm is disposed in the hardware channel 106. Accordingly to this embodiment,
the end load arm has a maximum height “H” which is less than or approximately equal to a
depth of the hardware channel. Accordingly, the end load arm may be hidden from view

during normal operation of an associated glass door. The end load arm may also have a
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maximum width “W” which may be less than a width of the hardware channel. In the
embodiments depicted in FIG. 4, a spacer 318 is fit between the end load arm and the
hardware channel to accommodate any space between the two. In some embodiments, the
maximum width “W?” of the end load arm may be approximately equal to the width of the
hardware channel. That is, the end load arm may be closely fit with the hardware channel
such that the end load arm is fixed rotationally relative to the door rail about at least one axis.
Such an arrangement may improve torque transmission and reduce wear on one or more door
fasteners securing the end load arm to the glass door rail. Without wishing to be bound by
theory, torques applied from the door or door closer may be transmitted through the sides of
the end load arm directly to the glass door rail rather than as a shear load in the one or more
door fasteners. Accordingly, wear on the end load arm and one or more door fasteners during
normal operation of a glass door may be reduced.

[0030] In some embodiments, a maximum height “H” of an end load arm and a
maximum width “W” of an end load arm may have a suitable ratio such that the end load arm
may be employed in low-profile door rails. According to this embodiment, the ratio between
a maximum height of the end load arm and a maximum width of the end load arm is between
2:5 and 3:5, or approximately equal to 2:5, or approximately equal to 3:5. Without wishing to
be bound by theory, such an arrangement may have suitable strength to withstand the forces
encountered during normal operation of a glass door while allowing the end load arm to be
used in low-profile glass door rails.

[0031] FIG. 5 is a bottom cross-sectional view of a portion of the glass door rail
assembly taken along line 5-5 of FIG. 1. As shown in FIG. 5, the spindle 220 of the door
closer is captured in the spindle recess 312 formed in longitudinal end of the main body 302.
The spindle recess is formed as a shape complementary to the shape of the spindle, such that
torque may be transmitted between the spindle and the end load arm. The main body of the
end load arm also includes at least one rail slot 306 and a door fastener slot 308. The at least
one rail slot is constructed and arranged to receive at least one rail fastener and allow
longitudinal adjustment of the main body relative to the glass door rail. Similarly, the door
fastener slot may be constructed and arranged to receive a door fastener disposed on the glass
door rail and allow the main body to be adjusted longitudinally relative to the glass door rail.

According to the embodiment depicted in FIG. 5, the at least one rail fastener may be
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loosened to allow the main body to be shifted longitudinally to make adjustments. Once the
main body is moved longitudinally to a suitable position, the at least one rail fastener may be
tightened such that the end load arm is secured to the glass door rail and remains substantially
stationary related to the glass door rail. Of course, the at least one rail slot and door fastener
slot may have any suitable arrangement such that the at least one rail fastener and door
fastener may be received and the main body may be adjusted longitudinally.

[0032] In some embodiments, the end load arm may have a suitably small length
relative to the length of the glass door rail. As shown in FIG. 5 (and as shown in FIG. 1), the
end load arm may have a maximum length “L” which is taken along a longitudinal axis of the
end load arm. Similarly, the glass door rail may have a maximum length “RL” (a portion of
which is shown in FIG. 5) which is taken along a longitudinal axis of the glass door rail. In
some embodiments, a ratio between a maximum length of the end load arm and a maximum
length of a glass door rail may be between 1:20 and 3:20, or approximately equal to 1:20, or
approximately equal to 3:20. In some embodiments, the end load arm may have a maximum
length approximately equal to 5.125 inches. Of course, the end load arm may have any
suitable length such that the end load arm may transmit torque and other forces between a
glass door rail and any mounting hardware, as the present disclosure is not so limited.

[0033] While the present teachings have been described in conjunction with various
embodiments and examples, it is not intended that the present teachings be limited to such
embodiments or examples. On the contrary, the present teachings encompass various
alternatives, modifications, and equivalents, as will be appreciated by those of skill in the art.
Accordingly, the foregoing description and drawings are by way of example only.

[0034] What is claimed is:

6643893.1
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CLAIMS:
1. An end load arm for a glass door rail, the end load arm comprising:

a main body including at least two cap fastener holes located on a longitudinal end of
the main body, wherein the main body further includes at least one rail slot, the rail slot
constructed and arranged to receive a rail fastener and permit longitudinal adjustment of the

main body relative to the glass door rail;
a cap including at least two through holes; and

at least two cap fasteners, each constructed and arranged to be received by a
corresponding one of the at least two through holes and by a corresponding one of the at least

two cap fastener holes to attach the cap to the main body,

wherein a ratio between a height of the end load arm and a width of the end load arm

is between 2:5 and 3:5 or approximately equal to one of 2:5 and 3:5.

2. The end load arm of claim 1, wherein the main body includes four cap fastener holes,
wherein the cap includes four through holes, and wherein the end load arm comprises four cap

fasteners.

3. The end load arm of claim 1, wherein the main body includes a spindle recess
positioned at the longitudinal end of the main body, wherein the at least two cap fastener holes

are located on opposite sides of the spindle recess.

4. The end load arm of claim 3, wherein the main body includes at least four cap fastener
holes, and wherein at least two cap fastener holes are located on opposite sides of the spindle

TeCess.

5. The end load arm of claim 1, wherein a ratio between a length of the end load arm and
a length of the glass door rail is between 1:20 and 3:20 or approximately equal to one of 1:20
and 3:20.
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6. The end load arm of claim 5, wherein the length of the end load arm is less than or
approximately equal to 5.125 inches.
7. The end load arm of claim 1, wherein the width of the end load arm is approximately

equal to an interior width of the glass door rail, such that the door rail substantially prevents

rotation of the end load arm in at least one direction.

8. The end load arm of claim 1, wherein the main body further includes a door fastener
slot, the door fastener slot constructed and arranged to receive a door fastener disposed on the

glass door rail.

9. The end load arm of claim 1, wherein the main body and the cap are formed of

stainless steel.
10.  An end load arm for a glass door rail, the end load arm comprising:

a main body including at least two cap fastener holes located on a longitudinal end of
the main body, wherein the main body further includes at least one rail slot, the rail slot
constructed and arranged to receive a rail fastener and permit longitudinal adjustment of the

main body relative to the glass door rail;
a cap including at least two through holes; and

at least two cap fasteners, each constructed and arranged to be received by a
corresponding one of the at least two through holes and by a corresponding one of the at least

two cap fastener holes to attach the cap to the main body,

wherein the main body further includes a first section forming the longitudinal end of
the main body configured to capture a spindle, and a second section configured to mount to
the glass door rail, and wherein a ratio between a length of the first section and a length of the

main body is between 1:5 and 2:5 or approximately equal to one of 1:5 and 2:5.
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11.  The end load arm of claim 10, wherein the main body includes four cap fastener holes,
wherein the cap includes four through holes, and wherein the end load arm comprises four cap

fasteners.

12.  The end load arm of claim 10, wherein the main body includes a spindle recess
positioned at the longitudinal end of the main body, wherein the at least two cap fastener holes

are located on opposite sides of the spindle recess.

13. The end load arm of claim 12, wherein the main body includes at least four cap
fastener holes, and wherein at least two cap fastener holes are located on opposite sides of the

spindle recess.

14.  The end load arm of claim 10, wherein a ratio between a length of the end load arm
and a length of the glass door rail is between 1:20 and 3:20 or approximately equal to one of
1:20 and 3:20.

15.  The end load arm of claim 14, wherein the length of the end load arm is less than or

approximately equal to 5.125 inches.

16.  The end load arm of claim 10, wherein a width of the end load arm is approximately
equal to an interior width of the glass door rail, such that the door rail substantially prevents

rotation of the end load arm in at least one direction.

17.  The end load arm of claim 10, wherein the main body further includes a door fastener
slot, the door fastener slot constructed and arranged to receive a door fastener disposed on the

glass door rail.

18.  The end load arm of claim 10, wherein the main body and the cap are formed of

stainless steel.
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