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PATIENT SUPPORT APPARATUS WITH SIDE RAIL
SUMMARY
10001} The present disclosure is directed 1o a side rail, and more particuiarly to a patient support

apparatus side rail with a raising and lowering mounting mechanism.

10002 in one embodiment, a patient support apparatus comprises a frame and a side rail
mounted to the frame. The side rail comprises a side rail body and a pair of arms mounting the side rail
body for movement relative to the frame. The arms have a pair of upper pivot connections connected to
the side rail body and a pair of lower pivot connections for mounting {0 the frame. The patient support
apparatus further comprises a timing link coupled to the upper pivot connections.

10003} in one aspect, the patient support apparatus further comprises alatch, Thelatchis
provided for selectively engaging the timing link or the upper pivot connections or both 1o thereby lock the
position of the side rail body.

10004} In a further aspect, the upper pivol connections and the fiming link are located in the side
rait body.

16005] in yet ancther aspect, each of the upper pivot connections comprises a gear for engaging
the timing link.

{0006] In any of the above, the patient support apparatus may comprise a damper, with the

damper forming a counterbalance to the weight of the side rail. For example, the damper may form a
counterbalance o the weight of the side rail over a first range of motion of the side rail and over a second
range of motion of the side rail. Suitable dampers may comprise a spring, such as a gas spring.

160071 in other aspects, the timing link may comprise a bar, a belt, a gear or a straight or curved
rack.
16008} in another embodiment, the patient support apparatus further comprises a spring. The

spring is supported in the side rail {o allow the spring to apply a force in a first direction and a second
direction opposed to the first direction to provide a counterbalance to the weight of the side rail when the
side rail rotates over first range of motion and over a second range of motion different from the first range
of motion.

10009} In vet other embodiments, the side rail is mounted for movement between a lowered
position, a first locked position, and a second locked position wherein the latch is configured to bypass one
of the locked positions. For example, in one embodiment, the laich is configured to bypass the second
locked position when the side rail is raised from the lowered position fo the first locked position.

16010} in further aspects, the side rail comprises one or more dampers o absorb energy when
the side rail is impacted by a force. For example, the dampers may comprise rubber bumpers,

0011} According to yet another aspect, the side rail is mounted fo a side of the frame paraliel fo

.
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the longitudinal axis, with springs absorbing shock along an axis parallel to the longitudinal axis.
(0012} in another aspect, the timing link is configured 1o allow a tight fit up with the gears over
one range of motion of the side rail but decreases the fight fit between the timing link and the gears over
ancther range of motion of the side rail.
{001 3} For example, the timing link or the gears comprise a cam profile. In one aspect, the fiming
link includes a longitudinal axis and height, with the height varying along the longitudinal axis to form the
cam profile on the timing link.
16014} According to vet other aspects, the timing fink is supporied by at least one elastomeric
roller, which urges the timing link into engagement with the gears.
10015} fn vet another embodiment, the patient support apparatus comprises a frame and
a side rail movably mounted to the frame for movement between a raised position and a lowered position.
The patient support apparatus further comprises a damper configured and arranged to form a
counterbalance to the weight of the side rail over a first portion of its full range of motion and over the other
portion of the full range of motion of the side rail.
6016} For example, the damper may comprise a spring, such as a gas spring. in one aspect,
the spring comprises a first end and a second end, with the spring supported to allow each of its ends to
move relative {o the side rail.
(001 7] in addition, the side rail may comprise first and second stops for applying a force to the
first and second ends of the spring, respectively.
16018} Optionally, the spring is located in the side rail body.
16019} According 1o yet another embodiment, a patient support apparatus comprises a frame and
a side rail mounted to the frame. The side rail comprises a side rail body and a pair of arms mounting the
side rail body for movement relative {0 the frame. The arms have a pair of upper pivot conneclions
connected to the side rail body and a pair of lower pivot connections for mounting fo the frame. A locking
assembly is provided that has a single latch for locking the rotation of the pair of arm simultaneously.
10020} fn a further embodiment, the patient support apparatus further comprises a timing link
engaged by the upper pivot connections. The latch is operable 10 engage the timing link to thersby lock
the position of the side rail body.
6021} in vet another embodiment, a patient support apparatus comprises a frame and a side rail
mounted to the frame. The side rail comprises a side rail body and a pair of arms mounting the side rail
body for movement relative to the frame. The arms have a pair of upper pivot connections connected to
the side rail body and a pair of lower pivot connections for mounting o the frame. A locking assembly is
provided for locking the rotation of the pair of arms.  The patient support apparatus further comprises one
or more dampers 1o absorb energy when the side rail is impacted by a force.

22



WO 2017/015602 PCT/US2016/043671
16022 Suitable dampers may comprise rubber bumpers. For example, the dampers may be
located o absorb shock along an axis parallel fo the longitudinal axis of the frame.

10023} In one aspect, the dampers are located between the arms and the frame.

10024} According to vet another embodiment, a patient support comprises a frame, a side rail
mounted to the frame, and a locking assembly with a latch for locking the rotation of the pair of arms of the
side rail. One or more dampers are provided {o allow relative franslational movement between the locking
assembly and the side rail body or between the locking assembly and the frame to thergby absorb energy.
10025} In one aspect, the damper is located between the lalch and the side rail body.

10026} In another aspect, the locking assembly comprises a bracket and a latch supported by the
bracket, the damper located between the bracket and the side rail body.

160271 In one aspect, the rubber bumper is positioned between the bracket and its fasteners.
BRIEF DESCRIPTION OF THE DRAWINGS
10028} FiG. 1is a perspective view of a patient support apparatus with a side rail shownin a

lowered position;
{0029 FiG. 2 is a fragmentary front elevation view of one side rail of the patient support
apparatus FIG. 1;

100340 FIG. 3 is a fragmentary perspective view of the side rail of FIG. 2;

0031} FIG.4 is an enlarged view of the locking mechanism of FIG. 3;

16032 FIG. 5 is a perspective fragmentary view of ancther embodiment of a side rail;

10033 FIG. 6 is a similar view to FIG. 5 with the mounting arms and the side rail body lowered fo

its lowered position;

10034} FIG. 7 is an enlarged perspective view ilustrating the locking mechanism of the side rail of
FIG. 5

[6035] FIG. 8 is a front elevation view of the side rail of FIG. 5

[6036] FIG. 9 is an enlarged view of the locking mechanism of FIG. §;

0037} FiG. 10 is a front elevation view of another embodiment of a side rail;

6038} FIG. 11 is a front elevation view of ancther embodiment of a side rail;

10039} FIG. 12 is a perspective elevation view of ancther embodiment of a side rail illustrating

another embodiment of a locking mechanism, which is shown in fransparency;

0040} FIG. 13 s a similar view to FIG. 12,with the locking mechanism not shown in
transparency;

10041} FIG. 14 is an enlarged perspective view of the locking mechanism of the side rail of FIG.
12

10042 FIG. 151s an enlarged exploded perspective view of the locking mechanism,
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10043} FIG. 16 is a front slevation view of another embodiment of a side rall incorporaling a
counterbalance spring;
10044] FiGa. 16Ais an enlarged view of one of the mounting arms and the counterbalance spring

of FIG. 16 with the frame removed for clarity and for llustrating an optional iming link and bypass
mechanism detailed in FIGS. 25-26;

[0045] FIG. 17 is a similar view to FIG. 16 illustrating the side rail a lowered position;
0046] FIG. 18 is a similar view to FIG. 17 with the side rail in a raised position;
10047} FIG. 19 is a partial fragmentary view of a side rail incorporating a bypass mechanism in

the form of a bypass lever shown in a neutral position;

{0048} FIG. 20 is a similar view to FIG. 19 illustrating the bypass lever in a locked position;

{0049 FiG. 21 is a similar view to FIG. 20 illustrating the bypass lever in a released position;
10050 FIG. 22 is a similar view to FIG, 20 illustrating the bypass lever in a bypass position;
{0051} FIG. 23 is a front elevation view of another embodiment of a side rail incorporaiing another

embodiment of a bypass mechanism;

60521 FIG. 23A is a side elevation view of the side rail of FIG. 23;

10053} FIG. 24 is a perspective view of the side rail of FIG. 23 ilustrating the bypass mechanism;
10054] FIG. 24A is an enlarged perspeciive view of the latch bolt, the latch plate, and the bypass
mechanism cam of FIG. 24 as viewed from above the mounting arm;

[0055] FIG. 25 is a similar view to FIG. 24 illustrating the side rail in a different position;

10056} FIG. 25A s a similar view to FIG. 25 as viewed from the opposed side of the side rail

itustrating the laich plate recesses and the latch bolt;
00571 FIG. 258 is a similar view to FIG. 25A illustrating the iatch boit aligned in one of the
recesses and engaged with the latch plate;

10058} FIG. 25C is an enlarged, fragmentary perspective view of the latch bolt engaging the latch
plate;
10059 FIG. 26 is an enlarged perspective view of the latch bolt, the latch plate, the leaf spring,

and the bypass mechanism of FIG. 25 with the mounting arm removed for clarity;

6060 FIG. 27 is a fragmentary view of another embodiment of a timing mechanism of a side rail
iltustrating the side rail in a non-locked position;

0061} FIG. 28 is a similar view to FIG. 27 with the side rail lowered in a toggle position;

16062} FIG. 29 is a fragmentary perspective view of another embodiment of a side rail as viewed
from the inside of the patient support apparatus shown in a locked position;

[6063] FIG. 30 is a similar view to FIG. 29 with the side rail body and the timing link removed for
clarity;
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10064} FIG. 31 is a fragmentary perspective view of the side rail with the side rail body removed
for clarity as viewed from outside of the patient support apparatus;

[6065] FIG. 32 is a similar view to FIG. 31 with the mounting plate removed for clarity;

10066 FIG. 32A s a similar view to FIG. 29 with the side rail body raised to its fully upright
position;

100671 FIG. 32B is a fragmentary perspective view of the side rail as viewed from outside of the

patient support apparatus with the side rail body raised t¢ its fully upright position;

10068} FIG. 32C is a similar view to FIG. 328 with the side rail body in a raised locked position;
[6069] FIG. 32D is a similar view fo FIG. 32C with the side rail body lowered;
10070} FIG. 33 is a fragmentary perspective view of another embodiment of a side rail with a

remote release mechanism for releasing the counterbalance mechanism, such as a gas spring;
6071} FIG. 34 is a fragmentary side view of ancther embodiment of a side rail with integrated

gears, with the side rail body removed for clarity;

0072} FIG. 35 is another fragmentary side view of the side rail of FIG. 34;

6073 FIG. 36 is a similar view to FIG. 35 with the side rail in a raised position;

6074} FIG. 37 is a similar view to FIG. 36 with the side rail in another raised position;
10075] FIG. 38 is a fragmentary elevation view of another embodiment of a side rail with a

mounting mechanism that is selectively operable as four bar linkage and with the side rail outer cover or
covers removed;

[6076] FIG. 39 is a similar view to FIG. 38 illustrating mounting mechanism with the four bar
linkage disengaged;

100771 FIG. 40 is a fragmentary perspective view of the side rail of FIG. 38 incomorating one or
more counterbalance mechanisms;

16078} FIG. 40A is an enlarged view of one of the upper pivot connection discs;

16079} FIG. 40B is an enlarged perspeciive view of the inside of the upper pivot connection disc
with a counterbalance spring;

160801 FIG. 40C is a perspective view of the side rail body frame;

10081} FIG. 41 is a fragmentary elevation view of the side rail shown in the full upright position
with portions of the upper pivet connections shown in transparency;

0082} FIG. 42 is an enlarged fragmentary elevation view of the side rail of FIG. 41 with portions
of the upper pivot connections shown in fransparency;

10083 FIG. 43 is an enlarged fragmentary perspective view similar to FIG. 42;

10084} FIG. 44 is a fragmentary perspective view similar to FIG. 43 with the disc retainer shown

in an alternate position and with the side rail body lowered;
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10085] FIG. 44Ais an enlarged fragmentary perspective view of the upper pivot connections and
timing link with portions of the upper pivot connections shown in transparency,

10086} FiG. 44B is an enlarged fragmentary perspective view of the upper pivot connection with
portions of the upper pivot connection shown in transparency;
oo FiG. 45 is a fragmentary elevation view of the side rail of FIG. 41 shown lowered with
portions of the upper pivot connections shown in fransparency;
16088} FIG. 46 is a fragmentary elevation view of the side rail shown lowered where the axes of
rotation of the upper and lower pivot connections are aligned in a common plane that is paraliel o the
frame, with portions of the upper pivot connections shown in transparency;
10089} FIG. 47 is a fragmentary elevation view from the patient facing side of the side rail shown
in the fully raised; and
10090 FIG. 48 is a fragmentary elevation view of the side rail shown in the fully raised position
with the disc retainer in its aliernate position similar fo FIGS. 44-46.

DETAILED DESCRIPTION OF THE EMBODIMENTS
16091} Referring to FIG. 1, the numeral 10 generally designates a patient support apparatus 10.

As will be more fully described below, patent support apparatus 10 comprises one or more side rails that
are mounted fo the patient support apparatus using mounting mechanisms that are compact and,
therefore, do not interfere with the ability of the side rails to be lowered to a very low height. Further, the
mounting mechanisms are more efficient, which can reduce the overall part count and hence simplify the
assembly process. In another embodiment, the side rails are configured so that they absorb energy from
impacts, which can reduce the wear and tear on the component parts of the side rail. Still yet other
features will be described below.

16092 Referring again to FIG. 1, patient support apparatus 10 comprises a base 12, a pair of
glevation adjustment mechanisms 14, a frame or litter assembly 16, a patient support surface or deck 18§,
which supports a mattress M, a headboard 20, and a footboard 22. Base 12 comprises a plurality of caster
wheels 24 (FIG. 1) that can be selectively locked and unlocked 50 that when unlocked patient support
apparatus 10 is able fo be wheeled to different locations. Elevation adjustment mechanisms 14 are
adapted to raise and lower frame 16 and deck 18 with respect to base 12. Elevation adjustment
mechanisms 14 may be hydraulic actuators, electric actuators, or any other suitable device for raising and
lowering frame 16 and deck 18 with respect fo base 12. In some embodiments, elevation adiustment
mechanisms 14 operate independently so that the orientation of frame 16 and deck 18 may also be
adjusted with respact 1o base 12.

10093} Frame 16 provides a structure for supporting deck 18, headboard 20, and footboard 22
(FIG. 1). Deck 18 provides a surface on which matiress M {FIG. 1}, or other soft cushion, is positionable
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so that a patient may lie and/or sit thereon. Deck 18 may comprise a plurality of deck sections, some of
which are pivotable about generally horizontal pivot axes. For example, deck 18 may comprise a head
section, a seat section, a thigh section, and a foot section. The head section, which is also often referred
to as a Fowler section, is pivotable between a generally horizontal orientation (shown in FIG. 1} and a
plurality of raised positions. The thigh and foot sections may also be pivotable in some embodiments.
10094} In addition to the aforementioned components, patient support apparatus 10 comprises
one or more side rails. In the illustrated embodiment, patient support apparatus 10 comprises four side
rails: A right head side rail 30, a right foot side rail 32, aleft head side rail 34, and a left foot side rail 36
(FIG. 1). The terms “right” and “eft” as used above is used in reference from the perspective of a person
standing at the foot end of the patient support apparatus and looking toward the head end. In other cases,
left and right may be used in reference to the orientation shown in the figures. Each of the side rails 30,
32, 34, and 36 are movable between one or more raised positions and a lowered {lowermost) position. In
the configuration shown in FIG. 1, all four of the side rails 30, 32, 34, and 36 are lowered. The term
lowered position refers to the position where the side rails are at their lowermost position—this can in some
embodiments mean lowered to where the mounting arms are vertical and perpendicular to the floor, and in
other embodiments this means that arms angle upwardly relative to the floor, which is defined by a stop.
Further, when in the lowered position the side rail may be locked or unfocked. Accordingly, the side rail
may be locked in any position over its full range of motion.
16095] The physical construction of base 12, slevation adjustment mechanisms 14, frame 16,
patient support surface 18, headboard 20, and/or foothoard 22 may be the same as disclosed in commonly
assigned, U.S. Pat. No. 7,690,059 issued fo Lemire et al., and entitled HOSPITAL BED, the disclosure of
which is also hereby incorporated herein by reference in its entirety; or as disclosed in commonly assigned
U.S. Pat. publication No. 2007/0163045 filed by Becker et al. and entitled PATIENT HANDLING DEVICE
INCLUDING LOCAL STATUS INDICATION, ONE-TOUCH FOWLER ANGLE ADJUSTMENT, AND
POWER-ON ALARM CONFIGURATION, the disclosure of which is also hereby incorporated herein by
reference in its entirety; or as embodied in the commercially available 53 bed sold by Stryker Corporation
of Kalamazoo, Michigan, and document in the Stryker Maintenance Manual for Siryker's MedSurg Bed,
Model 3002 S3, {doc. 3006-109-002 Rev D}, published in 2010, the disclosure of which is also hereby
incorporated herein by reference in its entirety. The construction of any of base 12, elevation adjusiment
mechanisms 14, frame 16, patient support surface 18, headboard 20, and focthoard 22 may also take on
forms different from what is disclosed in these documents.
10096} For ease of description, reference herein after will be made fo one side rail, namely the
foot end side rail, with the understanding the shape and size of the side rail may vary depending on
whether it is a head end or foot end side rail.
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100977 Referring to FIGS. 2 and 3, side rail 36 comprises a frame 40 and a pair of mounting
arms 42 and 44, which form a four bar mounting mechanism 41 (FIG. 2, more fully described below) that
pivotally mounts frame 40 to patient support apparatus 10. In the illustrated embodiment, the side rails are
mounted to frame 16, though it should be understood, that the side rails may be mounted fo other parts of
the patient support apparatus, such as the deck so as to move with the deck sections as they are
articulated.

{0008} As would be understood from FIGS. 2 and 3, frame 40 forms part of the side rail body of
side rail 36 and comprises perimeter frame 40a, to which the side rail body outer plastic shell or shells are
mounted, and a generally central plate 40b for mounting the arms (42, 44) to the frame. Ams 42 and 44
comprise upper and lower pivot connections 42a, 44a, and 42b, 445 (FIGS. 2 and 3}, respectively. The
term upper and lower is merely used for convenience and refers o the orientation shown in FIG. 2, for
gxample, where the side rail body is moved 10 a raised position.

10099} Upper pivot connections 42a, 44a are formed by cvlindrical bushings 42¢, 44¢ formed at
or mounted o the upper portions of arms 42, 44, respectively, that extend through plate 40b and, further,
are rotationally secured fo plate 40b by brackets 42d, 44d (FIGS. 2 and 3). Bushings 42¢, 44c pivotally
mount the upper pivot connections fo frame 40. Extending from bushings 42¢, 44¢ are linking arms 50, 52
{FIG. 3), which are mechanically coupled to bushings 42¢, 44c¢ so they rotate fogether with the bushings.
Hence when mounting arms 42, 44 rotate so do linking arms 50, 52. As will be more fully described below,
side rail 36 also includes a timing mechanism 53 (FIG. 3) that couples the two bushings togsther so that
they rotate in unison. Further, the timing mechanism 53 may be configured fo be more compact than prior
timing links and has fewer components to simplify the manufacturing and/or assembly process. [nthe
itustrated embodiment, timing mechanism 53 comprises a link 54 that acts as a timing link and aiso
provides engagement structures, which allow the side rail to be locked in one or more positions, typically a
raised locked position and, optionally, one or more intermediate locked positions. However, as noted, the
side rail may be locked in any position over its full range of motion—that is, as noted above, the side rail
can be locked in any position above its horizontal position, at its horzontal position, or below its horizontal
position, or any where in betweesn.

160100} Linking arms 50, 52 are rotatably coupled o link 54 by way of pivot shafts 50a, 52a that
gxtend through openings in the ends of link 54. In this manner, when frame 40 (and the rest of the side rail
body} is raised or lowered and arms 42, 44 pivot about their upper pivot connections 423, 44a.
Additionally, link 54 keeps the upper pivot connections synchronized, thereby forming the four bar
mounting mechanism with the arms and the side rail mount {described below), and o thereby form the
fiming link. In the illustrated embodiment, mounting arms 42, 44 are respectively coupled to linking arms
50, 52 so they move in synchrony, i.a. both clockwise at the same time or both counterclockwise at the

8-
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same time. However, it should be understood that linking arms may be configured to move the other way,
i.e. counterclockwise when mounting arms move clockwise.

100101] In the illustrated embodiment, link 54 is a non-linear bar with two inverted generally V-
shaped portions 54a, 54b that extend from a generally straight mid-section 54¢. To lock the position of the
side rail body, side rail 36 comprises a locking mechanism 60 o engage timing fink 54 to thereby lock the
position of the side rail. Locking mechanism 60 is selectively operated by a handie mounted fo the side rail
that is accessible from the outside of side rail body. Note that the handle can be designed in many ways
when it functions o engage/disengage the locking mechanism.

100102 As best seen in FIGS. 2 and 4, locking mechanism 60 comprises an L-shaped latch 62.
Latch 62 is pivotally mounted about a pivot shaft or bushing 64, which extends from plate 40b and which
extends through an opening formed at the juncture of the two arms 623, 62b of L-shaped latch 62. in this
manner, latch 62 pivots about bushing 64 between a locked position and an unlocked position. The ends
of arms 62a, 62b comprise first and second pins 66, 68, and the central portion of latch 62 comprises a
third pin 72. Pins 66, 68 each selectively engage notches or grooves provided in link 54 {formed or
provided at its upper and lower edges) so that when link 54 is engaged by one of the pins, link 54 is fixed
in position to thereby lock the rotation of arms 42 and 44. Although only two notches are illustrated, link 54
may include fewer or additional notches when fewer or additional locked positions are desired.

100103] As best understood from FIG. 2, pins 66, 68 are each supported and guided by a siotted
opening 41a, 41b formed in plate 40b so that the laich can be guided between its unlocked and locking
positions. To urge latch 62 in its locking position, i.. into engagement with link 54, locking mechanism 60
comprises a spring 70. The handle, noted above, is coupled to the latch and is configured, such as by
pivoting latch 62 by way of pin 72 to move the laich {o its unlocked position against the force of the spring.
For example, pin 72 may comprise a floating pin that is coupled to a handie {not shown]) by a link so that
when the handle is moved, e.g. pivoted, pin 72 will pivot latch 62 about bushing 64. A suitable link may
comprise a wire or other link that is attached on one end {o the pin and altached at its other end to the
handle.

160104] As best seen in FIG. 4, spring 70 comprises a coiled porfion 70a that is mounted about
pivot shaft or bushing 64 and a spring arm 70b that applies a downward spring or biasing force on pin 68 to
yrge latch 62 in a clockwise direction as viewed in FIG. 3. When the side rail is in an infermediate position,
pin 68, therefore, is aligned and urged into a noteh {not shown) formed in or provided at the upper edge on
fink 54, which defines an intermediate locked position of the side rail. When a force is applied to
counteract the downward force of spring arm 70b, e.g. when the handie is pivoted upwardly, pin 68 can
raise out of the notch and the side rail body may be raised fo its raised locked position, where pin 66 is
then aligned with a second notch 74 along the lower edge of link 54 that corresponds to the raised locked
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position of the side rail. It should be understood that the side raill may include one or more locked
positions.

100105] Once the handle is released, pin 66 is then urged info engagement with second notch 74
to thereby lock the side rail in its raised locked position. When pins 66 and 68 are no longer engaged with
the timing link 54, the side rail can be lowered fo its lowered {lowermost) posifion, which in the illustrated
embodiment is a lowered, unlocked position. i should be understood that each of the pins is biased into
engagement with the respective notches on link 54 by spring 70.

160106] in this manner, the timing link 54 can be the vehicle to lock the position of the side rail,
which allows for a simplified mounting mechanism because no additional locking mechanism is required.
Further, with this, link 54 may be fully contained within the side rail body, and further generally above the
upper pivot connections of the arms 42, 44, In this manner, a single latch is disclosed that can lock the
rotation of both side rail mounting arms 42, 44,

001071 Also noted above, link 54 forms a four bar linkage with arms 42, 44 and their mounting
member, namely mounting member 80. As noted above, side rail 36 may be mounted fo the deck or frame
of apparatus 10. As best seenin FIG. 3, mounting member 80 comprises an inverted channel shaped
member whose upper horizontal web 80a mounts to the underside of the frame of apparatus 10. The outer
flanges 80b provide mounting surfaces for lower pivot conneclions 42b, 44b of arms 42, 44 and support
pivot bushings 82 on which the lower ends of arms 42, 44 are mounted to thereby pivotally mount arms 42,
44 to mounting member 80. In this manner, link 54, arms 42, 44, and mounting member 80 form a four bar
linkage. As such, when amms 42, 44 pivot counter-clockwise as viewed in FIGS. 2 and 3, link 54 will shift to
the left and lower 50 that notch 74 will align with pin 66. When aligned, pin 66 can then seatin notch 74 {0
lock the side rail in its raised locked position. When pin 66 is disengaged from link 54, and arms 42, 44 are
rotated in a clockwise direction as viewed in FIGS. 2 and 3, link 54 will shift to the right as viewed in FIGS.
2 and 3 so that pin 68 is aligned and can engage the notch in the upper edge of link 54, which defines
another locked position, such as an intermediate locked position, as noted above.

100108 Optionally, as best seen in FIG. 2, side rail 36 may comprise a bypass mechanism which
bypasses one of the side rail positions. n the iflustrated embodiment, the bypass mechanisms is in the
form of a bypass lever 90, which only allows the side rail to lock in an intermediate position from one
direction, for example, when being lowered. The lever is pivotally mounted to frame 40 and allows the
latch to engage the notch that corresponds to an intermediate locked position when side rail 36 is moved in
one direction, e.g. when the side rail is lowered. The lever, however, blocks the laich from seating in the
notch that corresponds to an intermediate locked position when side rail 36 is moved in another direction,
8.g. when the side rail is raised. For further details of one embodiment of the bypass lever, reference is
made fo the description accompanying FIGS. 18-22. 1t should be understood that the bypass mechanism
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may be configured 1o bypass any of the locked positions and from either direction, L.e., when lowering or
raising the side rail.

106109] Optionally, various dampers may be employed between one or more of the component
parts of the side rail to absorb energy, as will be more fully described below. Suitable dampers comprise
rubber bumpers. For example, a damper may be provided in the connections {1) between the arms and
the side rail body, {2) between the locking mechanism, e.g. the latch and the side rail body, and/or (3)
between the arms and the frame {or deck) of the patient support apparatus.

160110} Referring to FIG. 5, the numeral 136 designates another embodiment of a side rail. Side
rail 136 similarly includes a pair of mounting arms 142, 144 that form a four bar mounting mechanism 141,
which also includes a timing mechanism 153 that couples the two bushings of the upper pivot connections
together so that they rotate in unison. Further, iming mechanism 153 may be configured to be more
compact and o have fewer components to simplify the manufacturing and/or assembly process. Inthe
itustrated embodiment, timing mechanism 153 includes a linear timing link 154 to couple the upper pivot
connections together, which also may provide a structure for engagement by a locking mechanism.
00111} Referring again to FIGS. §-7, side rail 136 includes a side rail body 140 and a mounting
assembly with two arms 142, 144 with upper and lower pivot connections 142a, 144a and 142b, 144b
(FIG. 6), respectively, for movably mounting the side rail body 140 {o either the deck or frame similar to the
previous embodiment by way of mounting member 180. In the iflustrated embodiment, the upper pivot
connections 142a, 144a are also similarly coupled together by timing link 154, Link 154 also may provide
engagement surfaces or structures for a locking assembly so that the position of the side rail can be locked
with a single latch.

100112 As best seen in FIG. 7, to synchronize the upper pivot connections, timing link 154
comprises regions of teeth or toothed portions 154a, 154b at ifs opposed ends for engaging gears 142¢,
144¢ that are keyed fo the respective cylindrical bushings that form the upper pivot connections. In the
itustrated embodiment, gears 142¢, 144¢ are sector gears and, therefore, only have testh over a portion of
their outer perimeters. However, it should be understood that full, circular gears may be used. In this
manner, when the side rall body is raised or lowered, gears 142¢, 144¢ will rotate, and link 154 will
translate relative to pivot connections 142a, 144a.

100113 Link 154 is guided for linear movement relative to the upper pivot connections via one or
more rollers 154c¢, 154d {FIG. 5) mounted to side rail body 140 {e.g. to the underlying frame), which urge
toothed portions 154a, 154b into engagement with the respective gears 142¢, 144¢ (FIG. 6) mounted at
pivot connections 142z, 144a.  For exampie, rollers 154c, 1544 (FIG. 5) may comprise elastomeric rollers

to reduce noise and also provide energy absorbing characteristics.
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100114] In this arrangement, link 154 is located above the upper pivet connections. Similar fo the
previous embodiment, pivot connections 142a, 144a are formed from cylindrical bushings that extend from
the upper portions of arms 142, 144 and extend through and are rotatable mounted in the frame (not
shown) by way of a plate (not shown) of side rail 136. For examples of a suitable frame and optional
mounting plate reference is made to the first embodiment.

100115] Similar to the previous embodiment, timing link 154 may be used as part of the side rail
locking mechanism. Referring to FIG. 7, side rail 136 comprises a latch 162 that is supported in side rail
body 140 for vertical movement between an engaged position, such as shown in FIGS. 5-8 (where latch
162 engages link 154 to lock the position of link 154 and, hence, lock the side rail body 140 in position),
and a non-engaged position out of engagement with link 154, so that side rail body 140 is free to be raised
or lowered. To stop the side rail when lowered {0 its lowered position, link 154 forms a sfop 154e that
gngages the bracket 164, described below, to define the lowermost, but unfocked position.

100116} As best seen in FIGS. 7-9, link 154 has a plurality of notches 168a formed at ifs upper
edge, which are selectively engaged by latch 162 when latch 162 is moved 1o its locking position. Again,
referring to FIG. 7, latch 162 comprises an elongate body 162a with a lug 162b at its upper end, which is
sized to extend into and seat in the respective notches of the link 154, Latch 162 also comprises a pin
162¢. Pin 162¢ is coupled fo a handle H {shown in phantom in FIG. 9) that is pivotally mounted to bracket
164 and extends through fo the cutside of the side rail body, so that it is selectively operable by a caregiver
or other attendant to push or pull on the pin to engage or disengage the latch from link 154, Latch 162 1s
slideably mounted in bracket 164, which is mounted in side rail body 140 by a plurality of fasteners 164a.
Bracket 164 optionally comprises dampers 166 about fasteners 164a, for example, rubber bumpers, which
absorb energy when the side rail is raised or lowered, and, moreover, if and when the side raif body 140 is
subject to an impact force, for example, when the patient support apparatus is inadvertently pushed or
knocked into an object.

1001177 In the illustrated embodiment, and as best seen in FIG. 7, bracket 164 comprises a
generally inverted T shaped body 170 with an elongate central opening 170a in which latch 162 is slidably
mounted, and a back plate 172, which are secured together by fasteners 164a and together straddie at
least a portion of link 154 for engaging link 154 as described above.

00118 Referring to FIG. 6, link 154 may be formed from two bars or elongated plates 174 and
176, each having notches at their upper edges to form the notches for link 154 for engagement by latch
162. Further, bars 174 and 176 capture a pair of tooth racks there between, which form toothed portions
154a, 154b, to thereby form a timing link assembly. The end of the tooth rack that forms foothed portion
154a forms stop 154e, which abuts bracket 164 fo thereby define the lowered position of the side rail body.
Similarly, the end of the toothed rack that forms toothed portion 154b and faces bracket 164 on its other
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side may form another stop, for example, for the raised locked position or another position beyond the
raised focked position. Alternately, the ends of link 154 may be solid with the toothed portions 154a, 154b
formed or integrated with the solid ends. In this embodiment, the central portion of link 154 may still be
formed from two plates. In which case, similar to the previous embediment, the two plates straddie the
bracket, with one of the plates extending between T-shaped body 170 and back plate 172. The stop is,
therefore, formed by the end of the solid portion of the link {i.e., the transition between the solid end of the
fink and the bifurcated portion (the portion ¢f the link that is formed by two plates)), which defines the
lowered position when the stop abuts the bracket 164, similar to the embodiment described above. The
stop that forms the other end of the side rail body’s motion, e.g. the raised locked posiiion, is formed by the
end of the opposed solid end of the link. Alternately, link 154 may be solid along its full length and still
extend betwesn the T-shaped body 170 and back plate 172 along a thinner portion formed in the link (8.9
the link may have a long notch) to form the two spaced apart stops to define the range of motion of the
side rail body. The ends of solid link 154 may then be formed, or otherwise provided, with threaded
portions o engage the gears.
160119 In this manner, similar to the previous embodiment, side rail 136 includes compact
mounting and locking mechanisms, which can free up space for the patient support apparatus to achieve a
lower height without interference with the mounting mechanism. Further, a single latch may be used o
lock the position of the side rail body.
160120} Further, by providing dampers between the locking mechanism and the side rail body,
gnergy from an impact between the side rail body and an object may be absorbed, which may reduce the
wear and tear on some of the components of the side rail.
00121] Referring to FIG. 10, the numeral 236 refers fo another embodiment of a side rail. Side
rail 236 is similar fo the previous embodiments in that it comprises a side rail body 240 (with a frame-—only
mounting plate 240a is shown) and a mounting mechanism 241, Mounting mechanism 241 comprises a
pair of arms 242, 244, which are pivotally mounted at their upper ends o side rail body 240 by upper pivot
connections 242a, Z44a and pivotally mounted at their lower ends to mounting member 280 by lower pivot
connections 242h, 244b. Side rail 236 also includes a timing mechanism 253 in the form of a timing link
254, which is also coupled to upper pivot connections 242a, 244a 1o thereby form a four bar linkage
assembly.
100122 in the Hllustrated embodiment, link 254 comprises a curve timing link with curve foothed
portions 254a, 254b at its opposed ends. Mounted to upper pivot connections 2423, 244a are gears 247¢,
244¢, which are mounted in a similar manner to gears 142¢, 144¢ so that they rotate with the cylindrical
bushings forming the pivot connections {and hence arms 242, 244). As such, as the side rail is raised or
lowered, link 254 will ranslate relative to upper pivot connections 242a, 244a, but in a curved or non-linear
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path. Similar fo link 154, link 254 may be supported by spaced rollers mounted to the side rail body on the
opposed side of the link from the gears to urge link 254 into engagement with the gears mounted about the
upper pivot connections
00123 Similarly, link 254 may provide engagement surfaces for engagement by a locking
mechanism similar to the locking mechanisms described in reference to the previous embodiments.
Further, the locking mechanism may incorporate dampers between it and the side rail body to absorb
energy, for example, when the side rail is raised or lowered, or is impacted by a force. in addition, a more
compact arrangement can be realized with the curve arrangement of the link 254,

1601 24] Referring to FIG. 11, another embodiment of a side rail mounting mechanism 341 is
itustrated. Similar to the previous embodiments, mounting mechanism 341 comprises a pair of arms 342,
344, which are pivotally mounted at one end by a pair of lower pivot connections o a mounting member
380 and pivotally mounted by upper pivot connections 3423, 344a o the frame 340 of a side rail body (not
shown) of side rail 336. Also, similar to the mounting mechanism of side rail 236, mounting mechanism
341 comprises gears 342c¢, 344¢ mounted to the rotating bushings of the upper pivot connections 3423,
344a so they rotate when the side rail body is raised or lowered.

1001 25] In the ilustrated embodiment, side rail 336 comprises a timing link 354 in the formof a
center gear 341¢, which is mounted to frame 340 between gears 342a and 344¢. Cenler gear 341¢
engages both gears 342¢, 344¢ to thereby provide a circular timing link between the upper pivot
connections. The locking mechanism, which may be similar {0 the previously described locking
mechanisms, may engage the center gear to again aliow the use of a single locking mechanism o lock
both arms. For example, the singe locking mechanism may comprise a pivotal latch with teeth for
selectively engaging a first group of teeth that correspond with the raised locked position, and a second
group of teeth that correspond with an intermediate locked position. Depending on how large the center
gear is, the groups of teeth may share some teeth. Further, fewer or additional locked positions may be
provided.

1001 26] As is in the case of the previous embodiments, one or more damipers may be provided
between various parts of the side rail such as (1) between the arms and the side rail body, (2) between the
locking mechanism, {3} between the arms and the frame {or deck) of the patient support apparatus, to
absorb energy for example dug 1o an impact, or when the side rail is lowered or raised.

100127} Referring to FIGS. 12-13, the numeral 436 generally designates another embodiment of
a side rail. Similar to the previous embodiments, side raif 436 comprises a frame 440, which forms part of
the side rail body, and a pair of mounting arms 442, 444, Arms 442, 444 are pivotally mounted by upper
pivot connections 442a, 444a to frame 440 and are pivotally mounted by lower pivot connections 442b,
444b to a mounting member 480, which mounts the side rail 436 to the frame or deck of a patient support
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apparatus, such as apparatus 10. In the illustrated embodiment, upper pivot connections 442a, 444a are
coupled together by a timing mechanism 453 with the timing link formed by belt or chain 454, Beit 454
extends around gears 442¢, 444c, which are, like in the previous embodiments, mounted and keyed fo the
rotating bushings forming upper pivot connections 4423, 444a.

100128] To lock the position of side rail 436, side rail 436 comprises a locking mechanism 462. As
best seen in FIGS. 14 and 15, locking mechanism 462 comprises belt retainers 464 that mount about the
free ends of belt 454. Retainers 464 are received within a sliding sleeve 466 and retained therein by
springs 468 and retaining plates 470 that mount to the opposed ends of sleeve 466 by one or more
fasteners. In the illustrated embodiment, springs 468 are coil springs that extend around the belt and are
captured in the sleeve 466 between retainers 464 and refaining plates 470.

160129] The springs, therefore, provide a biasing force at the two ends of the timing belt, which
keep the belt 454 on the gears. Additionally, springs 468 may absorb energy in the event that the side rail
encounters an impact force along the longitudinal axis of the belt, which is parallel to the longitudinal axis
of the side rail and the patient support apparatus.

160130 Sliding sleeve 466 is received in a bracket 472, which mounts sleeve 466 to frame 440 of
the side rail body. As best seen in FIG. 15, sleeve 466 comprises a pair of opposed flanges 466a, which
gxtend into longitudinal channels 472a formed in bracket 472 so that slseve 466 is permitted fo slide
longitudinally along bracket 472 when the side rail body is raised or lowered but then selectively locked in
position along the longitudinal axis of sleeve 466 to thereby lock the position of the side rail.

100131} Referring again to FIG. 15, sleeve 466 comprises a plurality of spaced grooves 466b
formed in flanges 466a. To lock the position of sleeve 466 along the longitudinal axis of sleeve 4686,
bracket 472 supports a latch 481, which is moved between a locking position where it is seated in one pair
of the grooves 466b to thereby fix the position of sleeve 466 in bracket 472 and an unlocked position
where latch 481 is disengaged from the sleeve.

1001 321 In the illustrated embodiment, bracket 472 comprises a generally semi-annular body 482
with passageways 4823, 482 for receiving slesve 466 and outwardly extending flanges 484, which mount
the bracket to frame 440 of the side rail body. Bracket 472 also comprises open ended raised shoulders
486 extending around portions of semi-annular body 482 for receaiving and holding latch 481 about sleeve
466, and further 5o that latch 481 is accessible exteriorly of bracket 472.

100133 in the illustrated embodiment, latch 481 is a semi-annular ring with inwardly protecting
tabs or lugs for selectively engaging the grooves 466 fo thereby lock the position of slegve 466 along
passageways 482a, 482b fo thereby lock the side rail. Latch 481 is moved between an unlocked position
and a locking position (shown in FIG. 15) by rotation of laich 481 about sleeve 466 by way of a handie,

with the handle mounted exteriorly of the side rail body. Optionally, the handle comprises a pair of pins
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that mount to the opposed sides of latch 480 so that when handle is pivoted, the pins rotate the ring to
move the tabs into or out of engagement with the nolches.
100134] Furthermore, in any of the above side rails one or more springs may be used {0
counterbalance the weight of the side rail 1o reduce the force needed to raise or lower the side. inone
embodiment described below, a single spring is provided that is oriented along the longitudinal axis of the
side rail.
1060135] Referring to FIG. 16, another embodiment of a side rail 536 is llustrated. Side rail 536
comprises a timing link 154 of the type described in reference fo FIGS. 5-9. For further details of the timing
link, reference is made 1o the second embodiment of the side rail. To counterbalance the weight of the
side rail, side rail 536 comprises a spring 510. Spring 510 is mounted so that it can apply a force in afirst
direction and then apply a force in a second direction opposed from the first direction to provide a
counterbalance to the weight of the side rail when the side rail rotates over first range of motion and then
over a second range of motion different from the first range of motion.
100136] Spring 510 is mounted in the side rail body, for example, in frame 540 and, more
specifically, in or adjacent a window 540a formed in framme 540, Further, spring 510 is supportedina
sleeve 540b, which is located in window 540a. Sleeve 540b may be aftached to frame 540 or formed by a
portion of frame 540. Sleeve 540b may have a closed longitudinal passageway or have an open
longitudinal passageway 540c, which is sized fo support a portion of spring 510 therein. The opposed
ends 510a and 510b of spring 510 are free-floating and are not altached to frame 540, and instead
encounter stops 550z, 550b, 550c¢, and 550d, which comprass the spring as described below as side rail
536 moves, for example, between its raised and lowered positions and thereby provide a counterbalance
to the weight of the side rail.
{001 37] Referring again to FIG. 16, when side rail 536 is in its full upright position, spring 510 isin
a neutral position. In the neutral position, spring 510 may be uncompressed or compressed between stops
mounted to the rack (for example, here, the two ends (550a, 550¢) of a rectangular window in the rack of
the timing link serve as stops} or fo the frame.  For further details of rack 154 reference is made to FIGS.
5-0 described above. In this manner, spring 510 may be initially compressed, though only partially
compressed. As understood from FIG. 17, when side rail 536 is lowered, and timing fink 154 moves fo the
right {as viewed in FIG. 17), spring 510 is compressed by the left end stop 550a, which is mounted fo rack
154 (see FIG. 16A), against the right end stop 550b, which is mounted to frame 540 in the opposed end of
window 540a to thereby form a stop in the right direction {as viewed in FIG. 17}. In this manner, as side
rail 536 is lowered, spring 510 is compressed a first direction {to the right as viewed in FIG. 17).
1001 38] Referring now to FIG. 18, when side rail 536 is raised and timing link moves to the left (as
viewed in FIG. 18), spring 510 is compressed by the right end stop 550c on rack 154 against the left end
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stop 550d, which is mounted to frame 540 in the opposed end of window 540a. In this manner, as side rail
536 is raised to a raised locked position, spring 510 will compress in a second direction opposite from the
first direction, which forms a bidirectional counterbalance for side rail 536. Thus, spring 510 provides a
force in opposed directions, both of which are paraliel 1o the longitudinal axis of the side rail. Therefore,
the spring can provide a counterbalance to the weight of the side rail through the full range of motion of the
side rail, e.g. from its full upright position. Further, the spring can absorb shock along an axis parallel to
the longitudinal axis of the side rail.

100139] in the Hustrated embodiment, the spring comprises a gas spring. However, it should be
understood that other springs may be used, such as a floating coil spring or a floating damper.
Furthermore, although illustrated in the context of the linear rack timing link of the second embodiment of
the side rail, it should be understood that the counterbalance mechanism may be combined with any one
of the above described timing links, including the curved timing link version and the intermediate gear
timing link version. For details of optional locking mechanism and/or bypass mechanism reference is
made below fo FIGS. 23-26.

{001 40} Referring to FIGS. 19 - 22, the numerals 853, 660 refer to ancther embodiment of a timing
link and a locking mechanism that may be used fo lock the position of a side rail. Timing mechanism 653
and locking mechanism 860, as well as the upper pivot connections 642a and 644a, are similar to those
described in reference fo side rail 136. Therefore, for any details not described herein, reference is made
to side rail 136.

100141] As noted above in reference the first embodiment, the side rails described herein may
comprise a bypass mechanism that bypasses one or more locked positions from any direction { i.e., when
raising or lowering the side rail body). For example, the bypass mechanism can bypass an intermediate
locked position when moving the side rail, for example, from its lowered position to its raised locked
position. In the llustrated embodiment, the numeral 630 (FIGS. 18-22) designates one embodimentof a
bypass mechanism in the form of a bypass lever. Bypass lever 690 is pivotally mounted fo timing link 654
(FIGS. 18-22, which as noted is llustrated in the form of a linear timing link.

00142 Similar o the embodiments described above, as shown in FIGS. 18-22, timing link 654
comprises toothed portions 654a and 654b for engaging gears 642¢, 644¢ mounted about upper pivot
gonnections 647a, 644a of the mounting arms that mount the side rail body fo the deck or frame, for
exampie, of a bed. Link 654 is urged into engagement with gears 642¢, 644¢ by rollers 654¢, 6544 (FIG.
19). In addition, timing link 654 comprises notches 668 (FIG. 19) at its lower edge for engagement by
locking mechanism 660.

100143] In the Hllustrated embodiment, bypass lever 690 is pivotally mounied 1o link 654 5o that it
can move hetween a neutral position, a locking position, and a blocking position. in the neutral position,
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such as shown in FIG. 19, bypass lever 690 hangs downwardly and does not influgnce the latch. Iniis
neutral position, bypass lever 680 may hang downwardly under the force of gravity or under the influence
of & spring or living hinge.

(001 44] In the locking position, such as shown in FIG. 20, when rack 654 is moved to the left (as
shown in FiG. 20}, lever 690 is pivoted counterclockwise {as shown in FIG. 20) by latch 662 so that it
allows latch 662 of locking mechanism 660 to extend into notch 668 and lock into rack 654. As rack 654
continues to move the left (as shown in FIG. 21} and latch 662 is released, for example, by handie H, latch
662 pivots bypass lever 690 further counterciockwise, which allows latch 662 to slide past lever 690.

1001 45] As best understood from FIG. 22, when link 654 is moved to the far left and latch 662 has
passed by lever 690, lever 680 will return to its neutral position. When rack 654 then moves fo the right,
lever 690 will pivot in a counter clockwise direction where it blocks the notch (668) that corresponds to the
intermediate locked position. Lever 690 will, therefore, not aliow latch 662 to lock in rack 654 when moving
in the opposite direction. Optionally, the rotation of lever 690 may be limited by a hard stop 691 (FIGS. 21
and 22},

160146] In this manner, bypass lever 690 allows a caregiver o move the side rail in one direction
where the latch will lock the side rail in one position, such as the infermediate locked position, but will
bypass the position, e.g. the intermediate locked position, when moving the side rail in another direction.
As noted above, the bypass function is provided when the side rail is being raised, but can be configured o
be used when the side rail is being lowered.

100147] in the Hustrated embodiment, the stop for the lowered position of the side rail body is also
formed by the rack 654, which forms a link between the two gears. As best seen in FIG. 22, rack 654
includes shoulders 655, which prevent the latch from going any further to thereby define the range of
motion of the side rail, .g. the lowered position and the raised position.

100148] According to vet another embodiment (FIGS. 23, 23A, 24, 24A, 25 and-26), a side rail 736
comprises a side rail body 740 and a pair of mounting arms 742, 744, which pivotally mount the side rail
body 740 to a patient support apparatus, such as patient support apparatus 10. Similar to the pravious
embodiments, arms 742 and 744 comprise upper and lower pivot connections 742a, 744z, and 742,
744b, respectively.  Upper pivot connections 742a, 744a are pivotally mounted to a frame 740, which may
have a similar construction o the previously described frames. Lower pivot connections 742b, 744b are
pivotally mounted to a mounting member 780, which mounts the side rail to the patient support apparatus.
{001 49] Side rail 736 may also comprise a timing mechanism in the form of a timing link 754 (FIG.
23) that also comprises toothed portions 754a, 754b for engaging gears 742¢, 744c, which are mounted
about upper pivot connections 742a, 744a, similar 1o the previous embodiments. Timing link 754 may also
be urged into engagement with gears 742¢ and 744¢ by rollers 754¢ and 754d, which are mounted to
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frame 740above timing link 754. For further details of the pivot connections 742a, 744a, 742b, 744b,
timing link 754, rollers 754c¢, 754d, and gears742¢, 744, reference is made fo the previous embodiments.
1001 50] In the illustrated embodiment, side rail 736 is configured to provide a way fo bypass the
locking mechanism so that it focks in one direction but not in the other direction. Referring to FIGS. 23, 24,
245, 25, 25A-25C, and 26, side rail 736 comprises a locking mechanism 760 that cooperates with at least
one of the upper pivot connections to lock the position of the side rail.

160151] Referring again to FIGS. 24 and 25, latch plates 782 and 784 are mounted about upper
pivot connections 742a, 744a, which are configured to provide a bypass so that the locking mechanism
760 will bypass one of the positions, such as an intermediate locked position, when the side rail is moved,
for example, from the lowered position 10 its raised locked position similar to the previous embodiment.
Although two latch plates are Hlustrated, only a single latch plate is used on the illustrated embodiment.
100152} As best seen in FIGS. 25A-25C, locking mechanism 760 comprises a latch bolt 760a that
is configured 1o selectively engage at least one latch plate, for example, by engaging one or more notches
782a provided at or in the periphery of the atleast one latch plate. In the illustrated embodiment, latch bolt
760a comprises a U-shaped plate that is mounted fo mounting arm 742 by bracket 760b (FIG. 25A) and
includes a tab 762 that is sized to extend into and seat in the notches provided or formed on the latch plate
782. The term "latch bolt” is used broadly and is not limited to a cylindrical body, and instead is intended to
cover a body with other shapes, including rectangular.

00153 Although described in reference 1o a side rail with a timing link that also serves as part of
the locking mechanism, it should be understood that the bypass mechanism 787 described herein may be
applied o other locking mechanisms where a latch bolt rotates or transiates relative 1o a latch platg, and
where the latch bolt {e.g. 760a) is allowed to snap info a recess in the latch plate {e.g. 782} once they are
fined up.

1001 54] Referring again to FIG. 24, in the illustrated embodiment, side rail 736 comprises a spring
786 that cooperates with a cam mechanism 787 {0 bypass one of the locked positions, such as an
intermediate locked position. One of these elements may be atlached 1o the latch plate 782 and the other
attached to the latch bolt (760a); however, in the Hllustrated embodiment the bypass mechanism 787 is
attached to the latch plate 782, and the spring 786 is attached to the latch bolt (760a), but this can be
reversed if desired. Further, as noted, the bypass mechanism can bypass locked positions when raising or
lowering the side rail.

{001 55] As noted in the Hllustrated embodiment, latch plate 782 comprises the bypass mechanism
787, which is formed by a bypass cam member 788. Cam member 788 comprises two opposed ramps
788a and 788b (FIGS. 24, 24A} that contact the spring 786 at different imes. In the illustrated
embodiment, spring 786 comprises a leaf spring formed from a metal plate that is mounted at one end o
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latch bolt 760a and its other free end adjacent the free end of the latch bolt. Cam member 788 may
comprise a diamond-shaped body, which forms the two ramp surfaces. Cam member 788 may be formed
on latch plate 782 or may be mounted fo latch plate 782
100156] When the latch plate 782 rotates or translates in one direction {for example in a clockwise
direction as viewed in FIG. 26), one ramp profile 788a urges the free end of the leaf spring (786) toward
the latch bolt 760a. FIG. 26 iliustrates the bypass cam member about to contact the leaf spring, which
pushes it into the latch bolt (760a), forcing the latch bolt (760a) away from the laich plate recess (782a)
and bypassing the locked position. When the latch plate {782) rotates or translates in the opposite
direction {e.g. in the counter clockwise direction as viewed in FIG. 24}, cam member 788 separaites the
free end of leaf spring 786 from latch bolt 760a, with the opposing ramp 788b profile urging the free end of
the leaf spring 786 away from the latch bolt 760a so that the leaf spring pulls on the latch bolt 760a {by
virtue of its connection at its other end to the latch bolt). FIG. 24A illustrates the bypass cam member
about fo contact the leaf spring and pull it away from the latch bolt (760a), allowing the latch bolt 760a fo
shap into the latch plate recess {782a) and lock the side rail in place.

160157} Thus, the leaf spring is configured so that when it is pushed away from the latch plate 782
by ramp 788a, leaf spring 786 pushes the lafch bolt 760a with it, thus allowing the bolt to bypass the latch
plate recess (FIGS. 25, 25A, and 26). However, when the leaf spring 786 is pushed toward the latch plate
782 by ramp 788b, itis sufficiently flexible so that it can separate from the latch bolt and allow the bolt to
shap into the latch plate recess (FIGS. 24A, 258, and 25C).

100158 in other words, the leaf spring under the influence of the cam member toggles between
two positions—one where it is pushes the fatch bolt away from the laich plate and ancther position where
is pulls the latch bolt into engagement with the latch plate.

{00159 Referring to FIGS. 27 and 28, the numeral 836 generally refers to another embodiment of
a side rail, which is suitable for mounting to patient support apparatus 10. As will be more full described
below, side rail 836 also comprises a pair of mounting arms 842, 844 that form a four bar mounting
mechanism with a timing link 854 (FIGS. 27 and 28). In addition, as will be more fully described below, the
fit between the timing link 854 and the gears 842¢, 844c, which are mounted about the upper pivot
connections 842z, 844a of mounting arms 842, 844, is increased 1o provide a tight fit over at least one
range of motion and is decreased over the other range of motion 10 reduce the friction between the timing
link and the gears.

00160 in the Hllustrated embodiment, locking mechanism 860 includes a lafch bolt 860a and at
least one latch plate 882 or 884 that is mounted about upper pivot connection 842a or 844b. For ease of
description reference will be made to latch bolt 860a engaging latch plate 882 only. In the illustrated
embodiment, lafch bolt 860a comprises a generally U-shaped plate with a tab 862 for engaging one or
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more notches 868 formed in latch plate 882, The motion of the lafch bolt between its locked position and
its unlocked position is controlled by a handle {not shown), which is mounted to the exterior surface of the
side rail bod. The handle pivots the latch bolt 860 to engage or disengage from latch plate 882. In this
manner, when latch bolt 860a is pivoted toward or away from the plane defined by the latch plate (882),
latch bolt tab 862 will engage or disengage from laich plate 8§82, Because upper pivot connections 842a,
844a are drivingly coupled together by timing link 854, only a single latch is needed. Though it shouid be
understood, as in the case with any of the above embodiments, that a second latch may be provided.
100161} When in the upright posifion, such as shown in FIG. 27, the engagement between the
fiming link toothed portions 854a, 854b and gears 842¢, 844c has less of an impact on the play or stability
of the side rail and a clearance G may be provided between rollers 854¢, 8544d, which reduces the friction
between the timing link and rollers 854¢, 8544 and allows easier motion.  However, when side rail 836 is
lowered in a toggle position (.g. as shown in FIG. 28}, the engagement between the timing link toothed
portions 8544, 854b and gears 842¢, 844¢ has a greater impact on the play or stability of the side rail. At
the toggle position, if the mounting arms 842, 844 are not synchronized because of the play in the timing
fink, the side rail mounting mechanism can bind if the force to raise or lower it is applied in cerfain
directions. A tight engagement between the timing link and the gears at the toggle position will, therefore,
significantly reduce the play in the side rail mounting mechanism and prevent this undesired situation.
However, the tight engagement is not desirable in the other positions of the side rail. Hence, inthe
itustrated embodiment, the play is reduced, if not eliminated, in the toggle position by selectively varying
the clearance between the timing link and the gears so that link 854 has a tight fit with gears 84Z2c, 844c
only where needed.

100162} in the illustrated embodiment, this varying clearance is achieved by varying the profile of
fink 854. For example, link 854 has a longitudinal axis and a height that varies along the longitudinal axis
to form cam profiles or ramps 855a and 855b on link 854 that correspond fo the toggled position to reduce
the clearance between link 854 and rollers 854¢, 8544 o increase stability. The cam profiles or ramps
may alternatively be provided on rollers 854c¢, 854d or on gears 842a, 8443, for example. Optionally, the
roller can also comprise a flexible material, such as an elastomer, which forms a region of relief to reduce
the pressure on the link over a selected range of motion that coincides with where the fit between the link
and gears can be relaxed. Alternately, the elastomer may form regions that increass the pressure on the
link over a selected range of motion that coincides with where the fit between the link and gears needs fo
be tightened. For example, the flexible material can be applied at the outermost layer of the roller or it can
be used as a middle layer between an outermost layer and the axie of the roller.

100163] Referring to FIG. 29, the numeral 936 generally designates another embodiment of a side

rail.  As will be more fully described helow, side rail 936 is configured so that it can use a single damper to
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provide an assist or counterbalance fo the weight of the side rail when raising or lowering the side rall, and
hence help control the rate at which the side rail lowers. By reducing the number of components, the
damper can be located within the side rail body. Further, by using a compact mounting mechanism, the
damper does not interfere with the ability of the side rail to be lowered to a very low height, and thergby
also assist in achieving a lower hed heighi. In other aspects, the side rails may be configured so that they
absorb energy from impact, which can reduce the wear and tear on the component parts of the side rails.
[00164] Referring to FIGS. 29-32 and 32A-320, side rail 936 comprises a frame 940 and a pair of
mounting arms 942 and 944 that are pivotally mounted at one end to the patient support apparatus, for
gxample, either directly or via a mounting member 980, and pivotally mounted at their other end via a
mounting plate 982 to frame 940 to form a four bar mounting mechanism 941 (schematic outline shown in
FIG. 29). As best seen in FIGS. 29, 324, and 32B, frame 940 forms part of the side rail body 936a of side
rail 936 and comprises a body 940a to which an outer plastic shell or shells are mounted {not shown in
FIGS. 28-32 and 32A-32D but shown generally in FIG. 1) to enclose the various mechanisms housed in
the side rail body. In addition, body 940a forms a recess 940b in which the mounting plate 982 and side
rail mounting mechanism 950, described more fully below, is mounted.

100165] Plate 982 is secured in recess 9400 by a plurality of fasteners 882a, which include lobed
flanges 982b for engaging the edge of body 940a that extends around recess 940b {see FIG. 29 and 32A).
Arms 842 and 944 are pivotally mounted to mounting plate 982 and the patient support apparatus via
upper and lower pivot connections 942a, 944a, and 9420, 944b (FIG. 20), respectively, to thereby form
side rail mounting mechanism 850. The terms upper and lower in reference to connections 9423, %44a,
and 942b, 944b are merely used for convenience and refer to the orientation shown in FIG. 29, for
example, where the side rail body is shown moved fo an intermediate locked position. Similar to the
previous embodiments, upper pivot connections 9423, 9443 are formed by cylindrical bushings 945a, 9450
(FIG. 30) formed at or mounted to the upper portions of arms 942, 944, respectively. Bushings 345a, 545b
gxtend through plate 982 and, further, are rotationally mounted in plate 982 so that as arms 842, 944 rotale
50 too will the bushings 945a, 845b. Lower pivot connections 942, 844b are similarly formed from
bushings rotatably mounted in mounting member 980. As will be more fully described below, side rall 936
also includes a timing mechanism 853 (FIG. 28) that couples the two bushings 945a, 945b of upper pivot
connections 947a, 944a together so that they rotate in unison.

100166] Extending from the bushings 945z, 945b are gears 942¢, 944c, which are keyed o the
respective bushings 945a, 945b and couple the timing mechanism 953 fo the bushings 945a, 945b. Inthe
itustrated embodiment, gears 942¢, 944¢ are sector gears and, therefore, only have teeth over a portion of
their outer perimeters. However, it should be understood that full, circular gears may be used,
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1001671 As best seen in FIGS. 29 and 32A-32D, timing mechanism 953 comprises a generally U-
shaped link 854 with foothed finear racks 954a and 954b mounted or formed on opposed ends of link 854,
fn the illustrated embodiment, foothed linear racks 954a and 954b are formed on channel shaped
members that mount to link 954 by way of fasteners (FIG. 29 and 32} and which support sleaves 9553,
955b to receive damper 910, more fully described below. Sleeves 955a, 855b may be formed from a low
friction material, such as a plastic or other polymer, or metal.

[00168] Link 954 acts as a timing fink, as well as forms part of the locking mechanism (960}
described below, which allows the side rail to be locked in one or more positions, such as araised locked
position {FIG. 32C) and, optionally, one or more other locked positions, .g. one or more intermediate
locked positions {(FIG. 29). Because the path of the side rail is arcuate, the raised locked position may be
higher than the infermediate locked position or the same as the intermediate locked position {such as the
case in the Hustrated embodiment} Further, the raised locked position may coincide with the uppermost
raised position (as shown in FIG. 32A) or be lower but above the lowered {lowermost) position.  Therefore,
it should be understood that the term intermediate when used in reference {o the side rail body positions
refers o a position along the path between the raised locked position and the lowered (lowermost) position
and it does not necessarily mean that it is higher or lower than the raised locked position—it could be, as
noted, at the same height as the raised locked position or higher or lower than the raised locked position,
including below the horizontal {hitch) position.

{00169 In this manner, when frame 940 (and the rest of the side rail body) is raised or lowered
arms 942, 944 pivot about their upper pivot connections 942a, 344a and lower pivot connections 942b,
944b, which are synchronized by link 954, thereby forming the four bar mounting mechanism 941 along
with plate 982 {and frame 940} and mounting member 980.

160170 As noted, to lock the position of the side rail body, side rail 936 include a locking
mechanism 960. Locking mechanism 960 is configured to engage timing link 854 with latch 962, which
selectively engages notches 968a in link 954, fo thereby lock the position of the side raill (F1G. 29). Locking
mechanism 960 includes a handle 960a {e.g. as best seen in FIGS. 28, 30, and 32A-32D) that is
accessible from the outside of side rail body. Handle 960a is pivotally mounted fo a bracket 964, which is
mounted to plate 982. Bracket 964 straddies link 954 and also supports damper 910, described more fully
below. When handle 960a is pivoted outwardly as shown in FIG. 32A, handle 960a lifts or pushes latch
962 upward to disengage latch 962 from link 864 so that the side rail can be raised or lowered. When
handle 960a is returned to its locked position, latch 962 once again is positioned so that it can engage link
854 once aligned with one of the nofches 968a. Optionally, handle 960a may include a handle spring (not
shown) o bias the handle in its locked position. Similarly, latch 962 may include a latch spring (not shown)
to bias the latch in its locked position. Further, the handle spring may be sized so that it has a smaller
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spring force than the latch spring. The handle spring may be used simply to remove play in the handle,
while the latch spring may have a sufficient spring force o reduce the chances of the latch being
inadvertently moved to its unlocked position. Note that the handle can be designed in many ways to
gngage/disengage the locking mechanism.

00171} Similar to timing link 154, link 854 is guided for linear movement relative to the upper pivot
connections 942a, 944a via one or more rollers 954c¢, 9544 (FIG. 29) as well as bracket 964. Rollers 954c,
9544 are mounted to plate 982 above link 954 and urge toothed portions 954a, 954b of link 954 into
engagement with the respective gears 842¢, 944c {e.g. FIG. 32B) of pivot connections 9423, 944a. For
example, rollers 954c, 954d (FIG. 32B) may comprise elastomeric rollers {o reduce noise and also provide
energy absorbing characteristics.  In this embodiment, the ends of link 854 are located above the upper
pivot connections, with the medial portion of ink 854 extending below the ends and between the upper
pivot connections

100172 As noted above, link 954 also forms part of the locking mechanism. As best seen in FIGS.
29 and 32A-32D, link 954 has a plurality of notches 968a formed at its upper edge, which are selectively
engaged by a latch 962 {of locking mechanism 960). Again referring fo FIG. 29, latch 962 comprises an
glongate body 962a with a lug 962b atits upper end. Latch 862 is slidably mounted in bracket 964, which
is mounted to plate 982 by a plurality of fasteners 964a. Lug 962b is sized to exiend into and selectively
seat in a respective nofch 868a of the link 954 to thereby lock the position of the side rail.

160173] Latch 962 also comprises a second lug 962¢ at a lower end thersof. Second lug 962¢ is
adjacent handle 960a, which as noted is pivotally mounted to plate 982, so that when the handie is pivoted
upwardly, handle 960a will push on lug 962¢ to urge latch 962 upward. Handle 960a is pivotally mounted
at a lower end of bracket 564 about a horizontal axis and extends through fo the ouiside of the side rail
body, 50 that it can be selectively operaled by a person {o push on and lift lug 962¢ to disengage the laich
862 from link 954.

100174] Optionally, bracket 964 may include dampers 966 about fasteners 964a, for example,
rubber bumpers, which absorb energy when the side rail is raised or lowered, and moreover, if and when
the side rail body 936a is subject to an impact force, for example, when the patient support apparatus is
inadvertently pushed or knocked into an object.

100175 In the illustrated embodiment, and as best seen in FI3. 29, bracket 964 comprises a
generally inverted triangular shaped body 870, with an elongate central opening 970a in which latch 862 is
slidably mounted. Further, body 970 includes a recess 970b {o receive and support link 954 between lugs
862b and 96Z¢ so that latch 962 is positioned for engaging link 954, as described above. Thus, a single
latch may be used to lock the position of the side rail body.
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100176 Similar to side rail 536, as noted above, side rail 936 may incorporate a single damper
mechanism to counterbalance the weight of the side rail to reduce the force needed to raise or lower the
side rail. In the #lustrated embodiment described below, a single damper is provided that is oriented along
the longitudinal axis of the side rail, which extends paraliel to the longitudinal axis of the patient support.
001771 Referring to FIGS. 32A-32D, and as will be more fully described below, damper 910 is
motinted so that it can apply a force in a first direction and then apply a force in a second direction
opposed from the first direction to provide a counterbalance fo the weight of the side rail when the side rail
rotates over first range of motion and then over a second range of motion different from the first range of
motion.

100178 in the illustrated embodiment, damper 810 comprises a gas spring. Further, damper 910
may comprise a linear gas spring that applies a constant force {as would be understood by those skilled in
the art, the force of a constant force damper may vary slightly) or a variable gas spring, whose force varies
over its stroke to apply a greater force over a desired range of motion, for example, when lifting or when
lowering the side rail body.

160179] Damper 910 is mounted in frame 940 and, more specifically, between the two opposed
ends of link 954 and between bracket 964 and plate 982. Further, as will be more fully described below,
damper 910 is either supported by plate 982 via a stop 950a or 950k {which are mounted to plate 982) or
supported by the link in sleave 955a or 955b {provided or formed in link 854} and supported by bracket 864
in a recess 964a (FIG. 29). The stops 950a and 950b are extended from plate 982 so that they extend into
sleeves 955a, 855b (from their open side, which faces plate 982) but are not coupled fo the link so that link
954 can move relative to the stops 950a, 950b (which remain in a fixed position by virfue of their mount to
plate 582}, when side rail body 936a is raised or lowered. The opposed ends 910a and 910b of damper
910 are free-floating and are not attached to plate 982 or link 854, though as noted they are supported by
plate 982 or link 954 over discrete ranges of motion, as will be more described below. The opposed ends
910a and 910b of damper 910 are, however, located between fixed stops 950a, 950b (fixed” here means
fixed relative 1o the side rail body) and movable stops 955¢, 955d formed by shoulders located in sleaves
9553, 955b, which compress the damper, as described below, when side rail 936 moves between raised
and lowered positions and thereby provide a counterbalance o the weight of the side rail,

100180} Referring again to FIG. 328, when side rail 936 is in its most upright position {this is where
the arms are orthogonat to the ground and the side rail body is in its uppermost position), damper 310 isin
a neutral position, where damper 910 is uncompressed (or only slightly or partially compressed). n this
configuration, damper 810 may be in contact with one of the fixed stops, such as stop 950a, and one of the
movable stops, such as stop 955¢, which are in the same location when the side rail is in ifs fully raised
{but unlockedjor most upright position, but with damper 810 uncompressed {or only slightly compressed).
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100181} As understood from FIG. 32C, when side rail 936 is lowered from its most upright position
(FIG. 32B) o its raised locked position {(FIG. 32C), arms 942, 944 move in a clockwise direction (as viewed
in FIG. 32C) and gears 942¢, 944c move timing fink 954 to the right. As timing link 954 moves to the right,
end 810b of damper 910 is now supported (described more fully below) and compressed by stop 950b,
which as noted is mounted fo plate 982 and forms a stop in the right direction {(as viewed in FIG. 32C).

The opposed end 310a of damper 910 is supportad by link 854 in sleeve 855a and is compressed by stop
955¢. In this manner, as side rail 936 is moved or lowered, damper 910 is compressed in a first dirgction
(to the right as viewed in FIG. 32C).

160182 Referring now to FIG. 32D, when side rail 936 is moved or lowered towards its lowered
{lowermost) position, arms 942 and 944 rotate in a counterclockwise direction and gears 842¢, 944¢ move
timing link 954 to the left {as viewed in FIG. 32D). In this configuration, end 810b of damper 910 is now
supported in sleeve 9550 and compressed by stop 955d. Further, in this configuration, end 910a of
damper 910 is no longer supported by link 954 in sleeve 955a and instead is supported by plate 882 via
stop 950a. On the other hand, end 910b of damper 910 is supported in sleeve 955b and is compressed
against stop 955d. In this manner, as side rail 936 is lowered o its lowered position, damper 910 will
gompress in a second direction opposite from the first direction, which forms a bidirectional counterbalance
for side rail 936.

100183] As noted above, stops 950a and 950 are configured to support the ends 910a, 810b of
damper when the respective ends of the damper are n¢ longer supported by the link. To support the
damper, damper ends 910a and 910b are provided with bodies 911a, 811b, such as cvlindrical or spherical
bodies, which have recesses facing the direction of the fixed stops 950a, 950b. Stops 950a, 950b sach
have projecting bodies, such as cylindrical or spherical bodies, that extend into the damper ends 910a and
910b when the damper 910 is compressed onto the respective stop (8.g. see FIGS. 32B-32D). With this
arrangement, damper 910, as noted above, may be free floating between the stops but supported by the
plate or the link depending on the position of the side rail body.

100184] Thus, damper 810 provides a force in opposed directions, both of which are parallel to the
longitudinal axis of the side rail. Therefore, a single damper can provide a counterbalance o the weight of
the side rail through the fuli range of motion of the side rail. Further, the damper can also absorb shock
along an axis parallel to the longitudinal axis of the side rail,

100185] in the illustrated embodiment, the spring comprises a gas spring. However, if should be
understood that other springs may be used, such as a floating coil spring or a floating damper.
Furthermore, although illustrated in the context of the U-shaped timing link, it should be understood that

the counterbalance mechanism may be combined with any one of the above described timing links,
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including the linear timing link version, curved timing link version and the infermediate gear timing link
version.

100186] Referring to FIG. 33, optionally, side rail 936 may include a remote release 990. Release
990 is configured to allow the side rail to be locked in any position throughout the stroke of the damper, in
this case a gas spring.  As noted above, using a gas spring also significantly reduces part count and
provides a dampening solution during a side rail impact. Such impacts can occur when a bed with side rails
is pushed through a doorway and the side rai collides into the door or jam, ete.

100187] Referring again to FIG. 33, release 990 comprises a push-pull cable 992, such as a Boden
cable. Cable 992 is coupled on one end to handle 960a and is coupled on its other end to the release pin
of gas spring 910. In this manner, when cable 997 is pulled by handle 960a and moved from a locked
position 0 an unlocked position, cable 992 will pull on the release pin to release the gas spring so that the
position of the side rall can be adjusted. Once side rail 936 is in the desired position, handle 960a can be
pivoted or moved back o its locked position, where cable 992 is no longer pulied and instead is pushed
back so that the release pin of the gas cvlinder is moved back o its locked position and the gas spring will
again lock the position of side rail 836

100138] By using the spring 1o lock the position of side rail 936, the locking mechanism 860 and
the notches in timing link 954 may be eliminated.

100189] Optionally, as will described in reference to FIGS. 34-37, the mounting mechanisms of any
of the above side rails may include integral gears that are integrally formed with or to the respective side
rail arms and formed about theilr pivot respective bushings, which rotatably mount the respective arms o
the side rail bedy. Thus, each of the arms has a one-pisce construction, eliminating the need for additional
assembly and reducing the number of parts. Being “integrally” formed with the arms includes forming the
gear and arms together, such as by cast molding or the like, or by integrating them together, such as by
welding.

1001901 Referring to FIGS. 34-37, side rail 1036 {shown with the side rall body removed) includes
a pair of side rail arms 1042, 1044 that rotatably mount {at lower pivot connections 1042b, 1044b} on end
to the patient support apparatus, optionally via mounting member 1080, and rotatably mount at their
opposed ends (at upper pivot connections 1042a, 1044a) to the side rail body {not shown) by a mounting
mechanism 1051, In this manner, similar to the previous embodiments, the side rail arms, the mounting
mechanism, and the mounting member form a four bar linkage.

{00191} In the ilustrated embodiment, side rail arms 1042, 1044 include gears 1042¢, 1044c that
are integrally formed with the respective side rail arms 1042, 1044. Further, integral gears 1042¢, 1044c
may be formed about bushings 10453, 1405b, which rotatably mount arms 1042, 1044 fo the side rail
body.
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1001921 Similar to side rail 936, side rail arms 1042, 1044 are rotatably mounted to a mounting
plate 1082, which mounts the mounting mechanism 1051 to the side rail body. Similarly, plate 1082
supports a timing mechanism 1053 that couples gears 1042¢ and 1044¢ together t0 synchronize the
movement of the side rail arms. Timing mechanism 1053 also includes a timing link 1054 with toothed
racks 1054a, 1054b at its opposed ends for engaging and coupling gears 1042¢, 1044c together. For
further details of suitable locking mechanisms, optional counterbalance mechanisms, oplional energy
absorbing components, the timing link, the mounting of the timing link, and the side rail body, reference is
made to the above embodiments.

100193 Referring to FIGS. 38-40, the numeral 1136 generally designates another embaodiment of
asiderail. As will be more fully described below, side rail 1136 incorporates a timing link that operates
only over a discrete range of motion. Further, side rail 1136 is configured so that it can use a single
damper or a pair of dampers that are incorporated into the pivot connections between the mounting arms
and the side rail body to provide an assist or counterbalance fo the weight of the side rail when raising or
lowering the side rail, and hence help conirol the rate at which the side rail lowers. By incorporating the
dampers into the pivot connections, the damper does not interfere with the ability of the side rail fo be
lowered to a very low height, and thereby also assists in achieving a lower bed height.

100194} Referring to FIGS. 38-40, side rail 1136 incorporates a fiming link 1154 that is operable as
a fiming link only over a limited range of motion fo avoid hitching of the side rail. As will be more fully
described below, timing link 1154 disengages from linking the mounting arms 1142, 1144 together to aliow
the mounting arms a greater range of travel and to mainfain the side rail body mounting mechanism within
the side rail body even with the greater a range of travel, but limits the degrees of freadom when needed to
avoid the side rail from flipping upside down {*hitching”).

160195] Referring again to FIGS. 39-41 similar to the previous embodiments, side rail 1136
includes a pair of side rail mounting arms 1142, 1144, which are pivotally mounted at one end fo side rail
body 1136a by a pair of upper pivot connections 1142a, 1144a and mounted at their opposed ends to
mounting member 1180 by lower pivot connections 1142b, 1144b. Each of the pivot connections 11423,
11443, 1142b, 1144b are formed by bushings 1145a, 1145 mounted to the respective ends of arms 1142,
1144, which are respectively rotatably mounted to side rail body frame 1140 of side rail body 1136ain
mounting openings 1140a, 1140b and to mounting member 1180 in openings 1180a, 1180b (FIG. 47).
Again similar to the previous embodiments, bushings 1145a, 1145b of upper pivot connections 11423,
11442 are coupled together by timing link 1154 to thersby link the rotation of mounting arms 1142, 1144
together, though in this embodiment only over a limited range of motion o reduce the degrees of freedom
when all of the pivot axes of the upper and lower pivot connections are aligned a common plane Athatis
paraiiel fo the frame (e.g. as shown in FIG. 46).
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100196 In the illustrated embodiment, timing link 1154 comprises a pivotal elongated member
11543 that is pivotally mounted o side rail body frame 1140 about a fiming fink pivot axis 1154b by a pivot
bushing fo allow timing link 1154 to pivot and to engage or disengage from the respective bushings 11453,
11450, In the illustrated embodiment, the iming link pivot axis 1154b is located centrally between the first
end and the second end of timing link 1154 and is perpendicular to the timing link longitudinal axis.
100197 Further, in the illustrated embodiment, timing link 1154 selectively couples to and
decouples from bushings 11453, 1145b via discs 1142¢, 1144¢, which include at least one notch 11424,
11444 that is selectively engaged by ends 1154¢, 1154d of iming link 1154, Discs 1142¢, 1144c are
secured to bushings 1145a, 1145b by flanges 1145¢, 1145d that are keyed fo the respective bushings.
Notably, flanges 1145¢, 1145d are shown in different positions about bushings 1145a, 11450 in FIGS. 41-
43 than in FIGS 44-48 (shown 180 degrees apart). Alternalely, retaining or snap rings may be used to
secure the discs to the respective bushings. Further, although only one notch is needed, in the illustrated
embodiment, each disc 1142¢ 1144¢ includes a pair of notches to facilitate manufacturing and installation.
1001 98] The timing link 1154 extends between discs 1142¢, 1144¢ and, when engaged with discs
1142¢, 1144c¢, extends along a horizontal axis that extends through the pivot axes of upper pivot
connections 1142a, 1144a. Thus, when engaged with discs 1142¢, 1144c¢, timing link 1154 is configured
to be parallel with the mounting member 1180, As side rail body 1136a initially moves away from its
engaged position (position where link 1154 is engaged with disc’'s 1142¢, 1144¢), link 1154 prohibits discs
1142¢, 1144c from pivoting in opposite directions about their respective pivot axes. in this manner, the
timing link 1154 constrains the mounting arms 1142, 1144 to synchronously pivot about their four
respective pivot axes in the same direction, but only over a discrete range of motion. When the side rai
body 1136a moves further away from its engaged position, the timing link 1154 disengages from the discs,
and the ends of link 1154 fall outside the notches 1142d, 11444 to ride on outer surfaces of the discs
114Z¢, 1144c rendering the fiming link 1154 inoperable as a timing link and, further, angled fo the
mounting member 1180—thus no longer forming a four bar linkage with the mounting arms 1142, 1144
and mounting member 1180.

160199] Optionally, ends 1154¢, 11544 of link 1154 each include pins 1154e, 1154f. Pins 1154e,
1154f extend transversely through the elongate member relative fo its ongitudinal axis, for engaging the
respective notches 1142d, 1144d. In this manner, pins 1154e, 1154f and notches 1142d, 1144d form
toggle arresting elements that cooperate o prevent undesired movement of the side rail body 1136a
described more fully below.

100200 To control the pivotal motion of timing link 1154, the pivotal motion of link 1154 is limited
by stops provided by side rail body frame 1140. In the illustrated embodiment, pins 1154e, 1154 are
gquided along elongated slots 1140c, 1140d formed in side rail body frame 1140, whose ends form stops o
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fimit the movement of fiming link 1154 In the Hlustrated embodiment, slots 1140¢, 1140d are arcuate in
shape o guide pins 1154e, 1154f along their respective arcuate paths adjacent discs 1142¢, 1144c,
602011 Referring now fo FIGS. 41-43, when the side rail 1136 is at its full upright position, the
timing link 1154 is disengaged from discs 1142¢, 1144c (see FIGS. 44A and 44B). Howsver, as side rail
body 1136a is lowered to the right (as viewed in FIB. 45), discs 1142¢, 1144c will rofate in the clockwise
direction, respectively, so that the notch 1142d, 1144d of each disc 1142¢, 1144c moves into alignment
with pins 1154e, 1154f of timing link 1154 (FIGS. 38, 39, and 46). As best seen from FIG. 44B, pins
1154e, 11541 are immediately adjacent the edge of the respective disc so that when the notch 11424,
11444 passes by a respective pin 1154e, 1154, the tapered edge of the disc at the opening of the nofch
will contact the respective pin and move the pin into the respective notch 1142d, 1144d under the bias of a
spring described below. As the discs continue to rotate, timing link 1154 will move fo its horizontal position
(FIGS. 38, 39, and 46) where, as noted, its pins will be fully seated in and engaged by notches 11424,
1144d.
100202} in the illustrated embodiment, timing link 1154 only seats in the respective nofches when
all four pivot connections are aligned 1o link the respective rotations of the upper pivet connections together
and, thereby, preventing hitching {e.g., where the side rail body can flip upside down, because of the lack
of restraint {i.e., where there are toe may degrees of freedomy}). Opticnally, as noted, timing link 1154
couples the respective upper pivof connections over a limited range of motion. In the illustrated
embodiment, upper pivot connections 1142a, 1144a are coupled together by timing link 1154 over arange
of about 20 degrees, for example, about 10 degrees before full engagement {i.e., where the timing linkis
horizontal) and about 10 degrees after full engagement. As would be understood, the range of
engagement is may be adjusted by changing factors, such as the length and location of the siots 1136b,
1136¢ and/or the size of the discs and other factors.
100203] Pins 1154e, 1154f may be fixed at or near the respective ends of elongate member 1154a
or may be rotatably mounted about their longitudinal axes 1o reduce the friction between the fiming link
1154 and discs 1142c, 1144c. Alternately, pins 1154e, 1154f may be formed from a low friction material or
have a low friction outer coating or layer.
100204] To bias fiming link 1154 to its horizontal orientation or engaged position, timing link 1154
also includes a spring 1158 (e.q., FIGS. 38 and 42). Spring 1158 comprises a coil spring 1158a that is
mounted on one end to side rail body frame 1140 and on its other end to elongated member 1154a.
Optionally, frame 1140 may include an opening 1140e o accommodate spring 1158, Further, spring 1158
is configured as an over center spring. For example, one end of coll spring 1158a is mounted to elongated
member 1154a offset from its pivot axis 1154b so that when elongated member 1154a is tilted in the
clockwise direction {e.q., as viewed in FIGS. 40 and 42), spring 1158 will apply a downward spring force on
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glongated member 1154a 1o bias elongated member 1154a toward its horizontal position. Similarly, when
elongated member 1154a is tilted in the counterclockwise direction (e.g., as viewed in FIGS. 45 and 45A),
spring 1158 will bias elongated member 1154a in a clockwise direction to once again to urge elongated
member 1154a toward its horizontal orientation or engaged position.

100205] fn addition to having a selectively engageabie fiming link, side rail 1136 optionally includes
at least one counter balance mechanisms. The counter balance mechanism is configured fo assistin
kalancing the weight of the side rall and, further, in the illustrated embodiment configured to assistin
balancing the weight of the side rail when the side rail is moved from its full upright position (FIGS. 41 and
4.

100206} Referring again to FIGS. 41 and 42, one or both upper pivot connections 1142a, 1142b
includes a spring 1192a, 1192b, such as a coil spring, that is frapped between two mechanical stops so
that when side rail body 1136a is rotated from its full upright position, the spring or springs 1192a, 1192b
are compressed fo reduce the apparent weight of the side rail 1136a when a user, for example, wishes o
raise or lower side rail body 1136a. Springs are in their least compressed state or a neutral
{uncompressed) state when the side rail body is in its fully upright position (FIG. 41). Once the side rail
body is lowered from its fully upright position, either by clockwise or counterciockwise rotation of the
mounting arms, the springs are compressed, which reduces the apparent weight of the side rail. Although
two springs are shown and described, it should be understood that a single spring or more than two
springs could be used.

100207} In the ilustrated embodiment, springs 1192a, 1192b are mounted about upper pivot
connections 1142a, 1144a so that they are compressed as upper pivot connections rotate away from the
fully upright position to store some of the weight of the side rail to provide a counterbalance mechanism.
Further, springs 11923, 1192b are mounted in discs 1142¢, 1144¢. As best seenin FIG. 41, each disc
114Z¢, 1144c includes an annular recess or channel that forms a track in which the respective spring
1192a or 1192b is trapped when the respective disc 1142¢, 1144¢ is mounted to side rail body frame 1140,
Further, springs 1197a, 1192b are compressed when the respective disc 1142¢, 1144¢ is rotated, as noted
in either direction, from the full upright position (see e.g. FIG. 41).

100208] To compress springs 1192a, 1192b, each disc 1142¢, 1144¢ includes a stop 1196. In the
itustrated embodiment, each stop 1196 is formed by channel-shaped member 1196a {which is formed or
mounted in channel 1194) that includes two opposed ends 1196, 1196¢. The inner dimension of channel-
shaped member 1196z is smaller than the ends of the spring (1192a, 1192b) so that opposed ends 1196b
1196¢ thereby provide a stop for each end of the spring. Additionally, a second stop 1198 is provided,
which is mounted to side rall body frame 1140 and extends info recess 1194 fo form a fixed stop relative fo
the spring, which moves with the disc and the bushing when the side rail body is raised or lowered. To
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accommodate stop 1198, the inner dimension of channel member 1196a is larger than stop 1198 so that
as the disc rotates, stop 1198 can pass through channel-shaped member 1196a to press on the free end
of the spring fo compress the spring against stop 1196.

100209] Stop 1198, as noted, is mounted to frame 1140 in a fixed position but extends into the
open side of recess 1194, which faces frame 1140, Because it has a smaller outer dimension than the
inner dimension of stop 1196, stop 1198 can move through stop 1186 but because of its connection to
frame 1140 can provide a stop for either end of spring 11923, 1192b.

16062101 Thus, springs 11923, 1192b are free floating between one fixed stop and one moving stop
s¢ that a single spring {or two oF more springs) may be used to operate as a counter balance to the weight
of side rail. Furthermore, because the springs are contained within the discs mounted about the upper
pivot connections, the springs are fully contained within the side rail body. Additionally, because of the
compact arrangement of the springs, the overall height of the side rail body may be reduced to further
assist in achieving a low height bed.

100211} Although described as manually driven side rails, any of the above side rails may be
powered, such as described in co-pending U.S. Prov. App. Entitled POWERED SIDE RAIL FOR PATIENT
SUPPORT APPARATUS, Ser. No. 62/270,715, filed Dec. 22, 2015, which is incorporated by reference
herein in its entirety. Further, any of the powered side rails described in the above referenced application
may be configured as manually movable side rails, using any of the mounting mechanisms described
herein or other mounting mechanisms,

100212 In any of the above side rails, the side rails may be configured so that they absorb energy
from raising or lowering side rails or any impacts, which can reduce the wear and tear on the component
parts of the side rail. Further, the dampers may be used between any of the components of the side rails
including any ioad path that connects the side rails 1o other parts of a patient support apparatus. The
dampers can he selected from, but not limited to, a rubber body, a spring, or living hinge.

10021 3] In any of the embodiments, the side rails may incorporate a timing link that varies the
friction between it and the gears it engages over one range of motion but then configured to provide
increased friction and hence stability over ancther range of motion, where increased stability may be
desired. It should be understood that one or more features of one embodiment may be combined with one
or more features of another embodiment.

100214] Accordingly, as described herein, many of the components of the mounting mechanism,
e.¢. the timing link, the locking mechanism, the upper portion of the mounting arms of a side rail may be
fully contained within the side rail body (see e.g. FIG. 23 and 23A) and hence are compact and do not
interfere with the ability of the side rails © be lowered to a very low height. Further, the timing link can be
the vehicle of the locking mechanism for the side rail, which allows for a simplified mounting mechanism in
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some embodiments. Further, the mounting mechanism can use a single locking assembly or a single latch
to fock both side rail mounting arms simultaneousty. Thus, the side rail can be more efficient, which can
reduce the overall part count and hence simplify the assembly process.

(0021 5] While several forms of the disclosure have been shown and described, various alterations
and changes can be made without departing from the spirit and broader aspects of the disclosure as
defined in the appended claims, which are 1o be interpreted in accordance with the principles of patent law,
including the doctrine of equivalents. For example, as noted, the side rails can have a single locked
position or multiple locked positions, including an uppermost (fully upright) position and a lowermost (fully
lowered) position, where the mounting arms are at their maximum upward position and height or lowest
downward position and height. Further, the bypass mechanisms described herein may be configured fo
bypass one or more locked positions {raised locked position, intermediate locked position, and/or a
lowerad locked position {if locked), as noted, and, further, bypass any stop positions, if desired.
Additionally, while in some embodiments there are stops to limit the rage of motion between a lowered
position {e.g. where the mounting arms are angled relative to the floor) and, in some cases, just beyond
the raised locked position, the stops may be bypassed or sliminated to allow a greater range of motion,
including 360 degree rotation (or multiples of 360 degree rotation) of the mounting arms. Further, in some
smbodiments where 360 degree rotation is possible {(e.g. the side rail ilustrated in FIG. 11), stops may be
provided fo limit the rotation.

160216} This disclosure is presented for ifustrative purposes and should not be interpreted as an
gxhaustive description of all embodiments of the disclosure or o limit the scope of the claims to the
specific elements illustrated or described in connection with these embodiments. For example, and without
limitation, any individual element{s) of the described disclosure may be replaced by alternative elements
that provide substantially similar functionality or otherwise provide adequate operation. This includes, for
gxample, presently known alternative elements, such as those that might be currently known {0 one skilled
in the art, and alternative elements that may be developed in the future, such as those that one skilled in
the art might, upon development, recognize as an alternative. Further, the disciosed embodiments
comprise a plurality of features that are describad in concert and that might cooperatively provide a
collection of benefits. Therefore, the present disciosure is not limited to only those embodiments that
include all of these features or that provide all of the stated benefits, except to the extent otherwise
expressly set forth in the issued claims. Any reference 1o claim elements in the singular, for example,
using the arlicles “a,” “an,” “the” or “said,” is not 1o be construed as limiting the element to the singular.
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CLAIMS
We claim:
1. A patient support apparatus comprising:
a frame; and

a side rail mounted to said frame, said side rail including a side rail body and a pair of arms
mounting said side rail body for movement relative to said frame, said pair of arms having a first pair of
pivot connections connected 1o said side rail body and a second pair of pivot connections for mounting to
said frame, and said first pair of pivot connections coupled fo a timing link.

2. The patient support apparatus according to claim 1, further comprising a lafch, said latch for
selectively engaging said timing link or said first pair of pivot connections or both.

3. The patient support apparatus according fo claim 1, wherein said first pair of pivot connections and
said timing link are located in said side rail body.

4 The patient support apparatus according fo claim 1, wherein said side rail has a weight, further
comprising a damper, said damper forming a counterbalance to the weight of said side rail.

5. The patient support apparatus according to claim 4, wherein said damper forms a counterbalance
to the weight of said side rail over a first range of motion of said side rail and over a second range of
motion of said side rail.

6. The patient support apparatus according to claim 4, wherein said damper comprises a spring,
such as a gas spring.

7. The patient support apparatus according to claim 1, wherein said timing link comprises abaror a
beit.
8. The patient support apparatus according fo claim 1, wherein said fiming link comprises a gearor a

straight or curved rack.

Q. The patient support apparatus according fo claim 2, wherein sald side rail is mounted for
movement to a locked position, and said latch is configured to selectively bypass said locked position.
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10. A patient support apparatus comprising:

aframe; and

a side rail mounted to said frame, said side rail including a side rail body and a pair of arms
mounting said side rail body for movement relative to said frame, said pair of arms having a first pair pivot
connections connected to said side rail body and a second pair of pivot connections for mounting fo said
frame, and said first pair of connections coupled fo a timing link; and

each of said first pair of pivot connections comprising a gear for engaging said timing link, wherein
said fiming link is configured to allow a tight fit up with said gears over one range of motion of said side rail
but decreases the tight it between said timing link and said gears over ancther rangs of motion of said

side rail.

1. The patient support apparatus according to claim 10, wherein said timing link or said gears

comprising a cam profile,

12. The patient support apparatus according to claim 11, wherein said timing link includes a
longitudinal axis and a height, said height varying along said longitudinal axis to form the cam profile on the

fiming link.

13. The patient support apparatus according to claim 12, wherein said timing link is supported by at

least one elastomeric roller, said elastomeric rofler urging said timing link into engagement with said gears.

14. A patient support apparatus comprising:

aframe;

a side rail having a weight and being movably mounted to said frame for movement over a full
range of motion; and

a damper configured and arranged to form a counterbalance fo the weight of said side rail over a
first portion of said full range of motion of said side rail and over the other portion of said full range of

motion of said side rail.

18. The patient support apparatus according fo claim 14, wherein said damper comprises a spring,
such as a gas spring, said spring including a first end and a second end, said spring supportad fo aliow
each of its ends to move relative o said side rail, and optionally wherein said side rail comprises first and

second stops for applying a force 10 said first and second ends, respectively.

16. The patient support apparatus according to claim 15, wherein said side rail comprises a side rail
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body, said spring being located in said side rail body.

17. A patient support apparatus comprising:
aframe; and
a side rail mounted to said frame, said side rail including a side rail body and a pair of arms
mounting said side rail body for movement relative to said frame, said pair of arms having a first pair of
pivot connections connected 1o said side rail body and a second pair of pivot connections for mounting to
said frame;
at least one latch plate for locking rotation of said arms about said pivet connections;
at least one latch bolt for selectively engaging said latch plate to thereby lock the rotation of said
arms about said pivot connections in at least two positions; and
a bypass member configured to toggle between a first position when said arms are pivoted about
said pivot connections in a first direction and a second posifion when said arms are pivoted about said
pivot connections in a second direction wherein said bypass member prevents said fatch bolt from
engaging said latch plate when in said first position and urges said latch bolt into engagement with
said latch plate when said bypass member is toggled {0 said second position.

18. The patient support apparatus according fo claim 17, wherein said bypass member comprises a

spring, and optionally a leaf spring.

19. The patient support apparatus according fo claim 17, wherein said bypass member is mounted fo
said latch bolt.

20. The patient support apparatus according to claim 17, wherein said bypass member is toggled

between said first and second positions by a cam member.

21. The patient support apparatus according to claim 20, wherein said cam member is mounted fo

said latch plate.

22. The patient support apparatus according fo claim 20, wherein said cam member includes a cam
surface for urging said bypass member to push said [atch bolt away from said latch plate, and said cam
member having a second cam surface for urging said bypass member to urge said fatch bolt into

gngagement with said latch plate.

23. The patient support according to claim 22, wherein said bypass member has one end mounted o
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said latch plate and a second free end, and said cam member separates said second free end ¢f said
bypass member from said latch bolt when urging said bypass member o urge said latch bolt into
engagement with said fatch plate.

24. The patient support according to claim 22, wherein said side rail is mounted for movementio a
locked position, and said latch bolt is pushed away from said latch plate by said bypass member to bypass
sait locked position when said side rail is raised or lowered.
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