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Description

[0001] The present disclosure is related to methods
and systems for providing hospital-bed like capabilities
for a typical at home bed to be used with patients who
are treated at home, but who have acuity levels similar
to hospitalized patients. More specifically, the present
disclosure is related to providing lifting mechanisms, sid-
erail mechanisms, and equipment support structures to
be used with a typical at home bed.
[0002] The present disclosure is related to a bed as-
sembly. Specifically, the present disclosure relates to a
bed assembly that is compatible with a traditional con-
sumer bed and can enhance the traditional consumer
bed so it provides features of a traditional hospital bed.
Such features include the ability to elevate the head sec-
tion of the traditional consumer mattress using a mattress
support having inflatable air bladders.
[0003] Extended hospitalization of a patient is an on-
going challenge due to the high cost incurred by the pa-
tient and the hospital. At-home care is also challenging
due to the high cost, difficulty, and complexity of equip-
ping the home for patient care. While several systems
and methods exist for equipping the home for patient
care, opportunity exists for continued development in this
area.
[0004] The present disclosure includes one or more of
the following features alone or in any combination.
[0005] According to a first aspect of the present disclo-
sure, a modular system for upgrading a home bed having
a mattress to move portions of the bed, includes a head
end articulator, a siderail and a control box. The head
end articulator includes a lower plate, an upper plate piv-
otably coupled to the lower plate, and an expandable
structure operable to move the upper plate relative to the
lower plate to pivot the upper plate and cause a head
end of the mattress to raise. The siderail is supported
from the upper plate to move with the upper plate as the
upper plate moves relative to the lower plate. The control
box is operable to control the operation of the head end
articulator.
[0006] In some embodiments, the modular system fur-
ther comprises a user interface supported on the siderail.
[0007] In some embodiments, the user interface in-
cludes user inputs to control the operation of the head
end articulator.
[0008] In some embodiments, the control box includes
a power supply, a controller, and a compressor.
[0009] In some embodiments, the power supply pro-
vides a low wattage power source for supporting equip-
ment.
[0010] In some embodiments, the modular system in-
cludes an egress handle.
[0011] In some embodiments, the egress handle
clamps to a frame of the bed.
[0012] In some embodiments, the egress handle
clamps to a foundation of the bed.
[0013] In some embodiments, the control box is mount-

ed to a headboard of the bed.
[0014] In some embodiments, the modular system fur-
ther comprises a suspension system for supporting med-
ical equipment adjacent the bed.
[0015] In some embodiments, the modular system
comprises an overhead arm.
[0016] In some embodiments, the overhead arm is
supported from the upper plate.
[0017] In some embodiments, the overhead arm in-
cludes a threaded portion that passes through a portion
of the plate and is secured to the plate by the threaded
portion.
[0018] In some embodiments, the overhead arm is
supported by a tapered fit connection.
[0019] In some embodiments, the upper plate includes
a cup and a portion of the overhead arm is received in
the cup.
[0020] In some embodiments, the siderail is further
supported from the lower plate.
[0021] In some embodiments, the siderail is telescop-
ically adjustable.
[0022] In some embodiments, the siderail is pivotably
coupled to the lower plate.
[0023] In some embodiments, the siderail comprises
a siderail body that is supported by lockable ball joints
such that the siderail body can be adjusted to multiple
orientations relative to the mattress.
[0024] According to a second aspect of the present
disclosure, a modular system for upgrading a home bed
having a mattress to move portions of the bed, the mod-
ular system comprises a head end articulator, a siderail,
and a control box. The head end articulator includes a
lower plate, an upper plate pivotably coupled to the lower
plate, and an inflatable structure positioned between the
upper plate and the lower plate. The inflatable structure
operable to move the upper plate relative to the lower
plate to pivot the upper plate and cause a head end of
the mattress to raise. The siderail is supported from the
upper plate to move with the upper plate as the upper
plate moves relative to the lower plate. The control box
operable to control the operation of the head end articu-
lator.
[0025] In some embodiments, the modular system fur-
ther comprises a user interface supported on the siderail.
[0026] In some embodiments, the user interface in-
cludes user inputs to control the operation of the head
end articulator.
[0027] In some embodiments, the control box includes
a power supply, a controller, and a compressor.
[0028] In some embodiments, the power supply pro-
vides a low wattage power source for supporting equip-
ment.
[0029] In some embodiments, the modular system in-
cludes an egress handle.
[0030] In some embodiments, the egress handle
clamps to a frame of the bed.
[0031] In some embodiments, the egress handle
clamps to a foundation of the bed.
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[0032] In some embodiments, the control box is mount-
ed to a headboard of the bed.
[0033] In some embodiments, the modular system fur-
ther comprises a suspension system for supporting med-
ical equipment adjacent the bed.
[0034] In some embodiments, the modular system
comprises an overhead arm.
[0035] In some embodiments, the overhead arm is
supported from the upper plate.
[0036] In some embodiments, the overhead arm in-
cludes a threaded portion that passes through a portion
of the plate and is secured to the plate by the threaded
portion.
[0037] In some embodiments, the overhead arm is
supported by a tapered fit connection.
[0038] In some embodiments, the upper plate includes
a cup and a portion of the overhead arm is received in
the cup.
[0039] In some embodiments, the siderail is further
supported from the lower plate.
[0040] In some embodiments, the siderail is telescop-
ically adjustable.
[0041] In some embodiments, the siderail is pivotably
coupled to the lower plate.
[0042] In some embodiments, the siderail comprises
a siderail body that is supported by lockable ball joints
such that the siderail body can be adjusted to multiple
orientations relative to the mattress.
[0043] In some embodiments, the modular system fur-
ther comprises a foot end articulator that includes a lower
plate, an upper plate pivotably coupled to the lower plate,
and an inflatable structure positioned between the upper
plate and the lower plate. The inflatable structure oper-
able to move the upper plate relative to the lower plate
to pivot the upper plate and cause a head end of the
mattress to raise.
[0044] In some embodiments, the system further com-
prises a connector securing the head end articulator to
the foot end articulator to prevent movement therebe-
tween.
[0045] The invention will now be further described by
way of example with reference to the accompanying
drawings, in which:

Fig. 1 is a side view of an embodiment of a modular
system added to a bed in a home, the modular sys-
tem including elements which cause movement of
portions of the bed;
Fig. 2 is a side view similar to the view of Fig. 1, the
bed in Fig. 2 having portion moved by the modular
system;
Fig. 3 is a view similar to Fig. 1, with the modular
system of Fig. 3 having an overhead arm positioned
above a head end of the bed;
Fig. 4 is a perspective view of a plate of the modular
system of Fig. 3, the plate configured to support the
overhead arm;
Fig 5 is a side view, with portions cut-away, of the

interface of the overhead arm with the plate of Fig. 4;
Fig. 6 is a perspective view of a plate that is similar
to, but an alternative of, the plate of Fig. 4;
Fig. 7 is a side view, with portions cut-away, of the
interface of the overhead arm with the plate of Fig. 6;
Fig. 8 shows the modular system and bed of Fig. 1;
further including a suspension system for supporting
medical equipment adjacent to the bed;
Fig. 9 shows another embodiment of a bed, the bed
of Fig. 9 also including an assist handle;
Fig. 10 shows the assist handle of Fig. 9 coupled to
a foundation of the bed of Fig. 9;
Fig. 11 shows another view of the handle of Fig. 9;
Fig. 12 shows a siderail for a bed, the siderail includ-
ing a table that is supported by a multi-arm support
structure, the support structure positioned behind
the table in the stored position;
Fig. 13 shows the siderail of Fig. 12 with the table
and arm extended away from a body of the siderail;
Fig. 14 shows the table of Figs. 12-13 in a deployed
positon;
Fig. 15 shows an alternative embodiment of an arm
of the multi-arm support structure of Fig. 12, the arm
including a guide for supporting hoses or cords;
Fig. 16 shows a coupler supporting the table of the
Figs. 12-14 from an arm of the multi-arm support
structure;
Fig. 17 is a side view of a portion of a bed having an
embodiment of a siderail that converts to an over-
bed table;
Fig. 18 is an alternative view of the siderail of Fig.
17 showing an end view of the siderail in a siderail
configuration;
Fig. 19 is a view similar to the view of Fig. 18, the
siderail positioned in a table position in Fig. 19;
Fig. 20 is a side view of a bed having an embodiment
of a siderail that is adjustable at multiple points to
adjust the position of the siderail relative to the bed;
Fig. 21 is a perspective view of a siderail that is se-
cured to the foundation of a bed, the siderail of Fig.
21 being anchored to portions of a head end articu-
lator to move therewith;
Fig. 22 is a view similar to the view of Fig. 21, the
siderail being shown in a raised position in Fig. 22;
Fig. 23 is a perspective view of a mobile siderail stand
positioned adjacent a bed;
Fig. 24 is top plan view of a siderail support config-
ured to be positioned below a mattress;
Fig. 25 is an end view of the siderail support of Fig.
24 positioned between a head end articulator and a
mattress;
Fig. 26 is a side view of an alternative bed with a
modular system for upgrading the bed having a par-
ticular group of modular options implemented;
Fig. 27 is a perspective view of a user interface hav-
ing removable covers;
Fig. 28 is a diagrammatic view of one embodiment
of an air system of the modular system of the present
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disclosure;
Fig. 29 is a diagrammatic view of one embodiment
of an control box of the modular system of the present
disclosure;
Fig. 30 is a diagrammatic view of a particular system
for anchoring a siderail to a bed; and
Fig. 31 is a perspective view of a mobile power supply
and siderail support of the present disclosure.

[0046] According to the present disclosure, a typical
bed 10 used in a home is modified with a modular system
12 to cause portions of the bed 10 to be movable to var-
ious positions that raise the torso and/or legs of a person
occupying the bed 10 to various positions. The bed 10
modified with the system 12 is shown in Fig. 1. The bed
10 includes a frame 14 supported on a floor by legs 16.
In the illustrative embodiment, the bed 10 includes a
headboard 18 and a foot board 20 supported from the
frame 14. The bed 10 also includes a foundation 22, il-
lustratively a box spring 22, and a mattress 24, supported
on the foundation 22. In other embodiments, one or more
portions of the bed 10 may be omitted. For example, the
frame 14 may be positioned directly on the floor without
legs 16. The headboard 18 and/or the footboard 20 may
be omitted. Still further, the frame 14 may be omitted and
the foundation 22 may be supported directly on the floor.
In still further embodiments, the bed 10 may simply be a
mattress 24 supported on the floor.
[0047] According to the present disclosure, the system
12 is configured to be positioned relative to the mattress
24 and add the functionality to move portions of the mat-
tress 24 to raised positions, as suggested by Fig. 2. The
system 12 includes a control box 26 which includes a
power cord 28 that is connectable directly to a wall outlet
in the home. The control box 26 includes a compressor
30 and a controller 32 that is operable to control the op-
eration of the compressor 30 and receive inputs from a
user interface 34 positioned on a siderail 36. The com-
pressor 30 is connected to a head end articulator 38 and
a foot end articulator 40, each of which includes air blad-
ders (not shown) which are used to lift a head end 42 or
a leg end 44 of the mattress 24 as suggested in Fig. 2.
The articulators 38 and 40 are secured together by a
connector 46 to maintain their position under the mattress
24. The system 12 includes a hose assembly 48 which
connects the head end articulator 38 with the control box
26 and a second hose assembly 48 which connects the
foot end articulator 40 to the control box 26. A cable 50
connects the user interface 34 to the control box 26. A
detailed description of a suitable structure for an articu-
lator is disclosed in to U.S. provisional application no.
62/567,995 filed October 4, 2017 titled "APPARATUS
FOR ADDING HOSPITAL BED FUNCTIONALITY TO
AN AT-HOME BED" which is incorporated herein for the
disclosure of articulator structures.
[0048] While the user interface 34 is shown to be inte-
gral to the siderail 36, it should be understood that the
user interface 34 may be omitted and replaced with a

user interface that is mounted directly to the control box
26 or may be replaced by a pendant (not shown) which
is independent of the siderail 36 as is known in the art.
It should also be understood that either of the articulators
38 or 40 may be omitted. The present disclosure con-
templates various embodiments of elements of the sys-
tem 12 that may be included modularly to arrange the
particular implementation of the system 12 for a particular
use case. Except where described as mutually exclusive
to another component of the system 12, each of the el-
ements described in the embodiments below may be in-
cluded in an implementation and in some cases, redun-
dant implementations may be included.
[0049] For example, as shown in Fig. 3, an overhead
arm 52 may be mounted to a plate 54 of the head end
articulator 38 and positioned above the head end 42 of
the mattress 24. A suitable structure for the overhead
arm 52 is disclosed in U.S. application no. 15/976,984
filed May 11, 2018 and titled "FLEXIBLE OVERHEAD
ARM" which is incorporated by reference herein for the
disclosure of the overhead arm structure and functional-
ity. Referring now to Fig. 4, a first version of a top plate
54 is embodied as a top plate 56 which includes a plate
body 58 and a tab 60 which extends laterally from the
body 58. When the plate 56 is positioned under the mat-
tress 24, the mattress 24 is positioned over the body 58
while the tab 60 is positioned away from the mattress 24
so that a shaft 62 may extend past the lateral side 64
(see Fig. 5) of the mattress 24. The tab 60 has a through-
hole 66 which receives a portion of the shaft 62 as shown
in Fig. 5. The shaft 62 includes a flange 68 that rests on
an upper surface 70 of the tab 60. A threaded portion 72
of the shaft 62 extends through the through-hole 66. A
washer 74 is positioned on the threaded portion 72 and
the shaft 62 is secured to the plate 54 by a nut 76. The
flange 68 cooperates with the washer 74 and nut 76 to
clamp the shaft 62 to the plate 58. Since the arm 52 is
secured to the plate 54 and moves with the plate 54 during
movement of the head end articulator 38, the user inter-
face 34 supported on the arm 52 maintains its orientation
relative to the person supported on the mattress 24.
[0050] In another embodiment shown in Figs. 6 and 7,
the plate 54 is omitted and replaced with an alternative
plate 78 that includes a body 80 and a cup 82 secured
to the body 80 and extending laterally therefrom. Similar
to the arrangement of Figs. 4 and 5, the cup 82 is posi-
tioned such that the shaft 62 of the arm 52 extends past
the lateral side 64 of the mattress 24. The cup 82 is
formed to include a tapered receiver surface 84 that is
an annular surface. The shaft 62 includes the flange 68,
but the threaded portion 72 is omitted and replaced with
a frusto-conical extension 86 that is configured to engage
the tapered receiver surface 84 to form a tapered fit be-
tween the surface 88 of the frusto-conical extension 86
and the receiver surface 84 to secure the shaft 62 to the
cup 82, and thereby, the plate 78. Once the surface 88
and surface 84 are engaged, the tapered fit maintains
the shaft 62 in secure engagement with the plate 78 dur-
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ing movement of the head end articulator 38. The cup 82
has an opening 90 in a lower surface 92 where the ta-
pered receiver surface 84 intersects the lower surface
92. To disengage the shaft 62, a user will insert a punch
or similar device and apply a force, such as a tap with a
hammer, to separate the shaft 62 and cup 82. Thus, in
the embodiment of Figs. 6 and 7, the arm 52 is secured
to the head end articulator 38 with use of tools or fasten-
ers.
[0051] Referring now to Fig. 8, the bed 10 is shown
with the system 12 shown in Fig. 1, and further including
a suspension system 94 that is positioned adjacent the
bed 10, with the suspension system 94 providing a sup-
port structure for supporting medical care accessories,
such as an IV bag 96. The suspension system 94 is con-
figured to be broken-down to be shipped to a home and
assembled on site to provide additional functionality at
the bed 10 when a person has a medical acuity that re-
quires support for medical accessories 96. For example,
the suspension system 94 may support accessories that
include the IV bag 96, or other suspended medical ac-
cessories such as monitoring equipment, diagnostic
equipment, or straps, trapezes, or other handles useful
for a patient to assist themselves in exiting the bed 10.
[0052] The suspension system 94 illustratively in-
cludes four vertical posts 98 which engage with load dis-
tributors 100 positioned on the floor 102 and ceiling 104.
The load distributors 100 help to distribute the forces ex-
erted by the vertical posts 98. The vertical posts 98 are
extensible rods that may be operated as screw jacks to
induce a load in the respective post 98 to frictionally se-
cure the posts 98 between the floor 102 and ceiling 104.
Once the vertical posts 98 are secured, suspension col-
lars 106 are secured to the posts 98 by a frictional en-
gagement, such as by a hand-tightened set screw (not
shown). The suspension collars 106 support horizontal
beams 108 between the collars 106. In the illustrative
embodiment, the horizontal beams 108 are circular in
cross-section and configured to support one or more ac-
cessories 96 that hang from the beams 108 by a hook
110. In other embodiments, the beams 108 may be con-
figured to provide accessory tracks for supporting acces-
sories along the tracks, as is known in the art. In still other
embodiments, the beams 108 may be formed to include
integral hooks.
[0053] While the illustrative embodiment of Fig. 8
shows a suspension system 94 with four vertical posts
98 and four horizontal beams 108, in other embodiments,
fewer vertical posts and horizontal beams 108 may be
used, including a pair of vertical posts 98 and a single
beam 108.
[0054] In the embodiment of Fig. 9, the bed 10 has the
headboard 18 and footboard 20 omitted. Additionally, the
foot end articulator 40 is spaced apart from the edge of
the foot end 44 so that the foot end articulator 40 creates
a gatch point 110 in the mattress 24 rather than lifting up
the entire foot end 44 of the mattress 24. The bed 10 of
Fig. 9 includes a egress handle assembly 112 that is

configured to be clamped to the foundation 22 to secure
the egress handle assembly 112 for support so that the
egress handle assembly 112 may be used by a person
for support as they exit the bed 10. The egress handle
assembly 112 is movable from an upright position shown
in Figs. 9 and 10 to a stowed position below an upper
surface 114 of the mattress 24.
[0055] Referring to Fig. 10, the egress handle assem-
bly 112 includes a pair of clamps arms 116, 118 that are
connected by a turnbuckle handle 120. The clamp arm
116 includes a post 122 that has external right-handed
threads 123 that are engaged by internal right-handed
threads on the turnbuckle handle 120. Similarly, the
clamp arm 118 includes a post 124 that has external left-
handed threads 125 that are engaged by internal left-
handed threads in the turnbuckle handle 120. When the
turnbuckle handle 120 is rotated in a first direction 126,
the clamp arms 116, 118 are drawn together so that re-
spective plates 128, 130 of the arms 116, 118 are drawing
together to clamp onto the foundation 22. With this ap-
proach, the egress handle assembly 112 can be secured
to the foundation 22 to provide support to a person en-
tering or exiting the bed 10.
[0056] The egress handle assembly 112 further in-
cludes a base 132 supported on the post 122. The base
132 supports a handle 134 relative to the clamp arms
116, 118 to provide stability for the handle 134 by trans-
ferring the force applied to the handle 134 through the
base 132 and the clamp arms 116, 118 to the foundation
22. The base 132 includes channels 136, 138 formed on
either side that provide clearance for the handle 134 to
be moved to a stowed position. The handle 134 includes
a slot 140 (shown in phantom in Fig. 11) that is engaged
by a pin 142 secured to the base 132. The slot 140 pro-
vides clearance for the handle 134 to be lifted in the di-
rection of arrow 144 until a lower end 146 of the handle
134 clears the channels 136, 138 so that the handle 134
may be rotated about an axis 145 of the pin 142 to a
stowed position. When the handle 134 is in the position
shown in Fig. 11, the handle 134 engages an interior
cylindrical wall 148 formed in the base 132 so that the
handle 134 is seated and any loads are transferred
through the base 132 and to the foundation 22 as de-
scribed above. The handle 134 is L-shaped with a grip
150 positioned on a horizontal arm 152 of the handle
134. The arm 152 is accessible by the person entering
or exiting the bed 10 for gripping and support.
[0057] When a person has a higher acuity illness and
is staying in their bed 10 at home, the conveniences avail-
able in a hospital setting can be lacking. In an embodi-
ment of a siderail 154 shown in Fig. 12, a table 156 is
connected to an adjustable arm assembly 158 (seen best
in Fig. 13) and, when stowed, forms a surface 160 of the
siderail 154. As seen in Fig. 13, the arm assembly 158
includes three arms 162, 164, 166 that are supported
from the siderail body 168 and positioned in a cavity 170
when the table 156 is in the stowed position of Fig. 12.
[0058] The arm 162 is pivotoably coupled to the siderail
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body 168 and pivotable about an axis 170. The pivotable
connection to the siderail body 168 is frictionally resistant
so that a user can reposition the arm 162, but the pivot-
able connection frictionally maintains the orientation of
the arm 162 relative to the body 168. The arm 164 is
pivotably coupled to the arm 162 in a similar fashion and
pivotable relative to the arm 162 about an axis 172. The
arm 166 is similarly pivotable relative to arm 164 about
an axis 174.
[0059] The table 156 is pivotable in two axes 176 and
178 relative to the arm 166 to change orientations as
shown in Fig. 14. In the illustrative embodiment, the table
156 is secured to a coupler 180 that is coupled to the
arm 166 and pivotable about an axis 176 that is generally
vertical. The pivoted connection between the coupler 180
and the arm 166 is similar to the connections between
the arms 162, 164, and 166 discussed above in that the
arms 162, 164, and 166 are movable about their respec-
tive axes, but have a frictional resistance to movement
that keeps the arms 162, 164, and 166 in their relative
orientations unless an excessive force is applied. The
coupler 180 includes a similar friction lock for the axis
178 so that the table 156 is pivotable about the axis 178.
However, in other embodiments, the coupler 180 may
include a positive locking structure to lock the table 156
in a particular orientation relative to the arm 166. For
example, the coupler 180 may include one or more man-
ually releaseable wrap-spring brake mechanisms, a
cam-lock structure as is known in the art, or even a hand-
tightened set screw lock.
[0060] Referring now to Fig. 15, one or more of the
arms 162, 164, 166 may include a routing structure 182
for routing hoses 184 or cords through the routing struc-
ture when the table 156 is being used. The structure(s)
182 provide a hook to loop the hoses 184 through to keep
the hoses 184 from becoming entangled in bedsheets or
other portions of the bed 10.
[0061] Referring now to Fig. 17, in another embodi-
ment, a siderail 186 is supported telescopically from a
plate 188, a body 190 of the siderail 186 movable relative
to the upper surface 114 of the mattress 24 to allow the
siderail body 190 to function as an over-bed table for a
person supported on the mattress 24. Movement of the
body 190 in the direction of arrow 192 causes a pair of
inner posts 194 (seen in Fig. 19) to move telescopically
relative to an outer post 196 to raise the body 190 relative
to the mattress 24. As shown in Fig. 18, the siderail body
190 is supported on each of the inner posts 194 by a
coupler 198. When the siderail 186 is fully lowered, the
coupler 198 secures the body 190 in the upright position
shown in Figs. 17 and 18. When the body 190 is gripped
an pulled upwardly, the coupler 198 releases to allow the
body 190 to rotate about an axis 202 so that the body
190 is supported in a position that is generally parallel to
the upper surface 114 of the mattress 24. The inner posts
194 includes a detent button 204 that engages a detent
receiver 206 formed in outer post 196. The detent buttons
204, 204 engage the detent receivers 206, 206 to retain

the inner posts 194 in the extended position shown in
Fig. 19 until released by a user to return the siderail 186
to the position shown in Fig. 17 and 18. When the siderail
body 190 is in the position shown in Fig. 19, an upper
surface 208 serves as a table surface for a person posi-
tioned on the mattress 24.
[0062] In another embodiment shown in Fig. 20, ele-
ments of prior embodiments are shown to be combined
to provide an adjustable siderail 210 that is supported
from the frame 14. The siderail 210 includes a pair of
clamps 212, 212 similar to the clamping structure of the
egress handle assembly 112 discussed above. The
clamps 212, 212 include the clamp arms 116, 118 and
the turnbuckle 120. The siderail 210 further includes tel-
escopic posts 214, 214 that are similar to the structure
of the siderail 186. However, the posts 214, 214 are mod-
ified to include multiple detent receivers 206 so that ex-
tension of the inner post 194 relative to an outer post 216
is adjustable to multiple positions which allows a siderail
body 218 to be adjusted to a different attitude relative to
the mattress 24. The siderail body 218 is supported from
the inner posts 194, 194 by manually releasable ball joints
220, 220 which allow for rotation of the body 218 about
multiple-axes at each ball joint 220, 220, thereby allowing
the siderail body 218 to be adjusted into multiple orien-
tations relative to the person supported on the mattress
24, including serving as barrier or a table. In the embod-
iment of Fig. 20, the siderail is clamped to the frame 14,
but it is also contemplated that the clamps 212, 212 could
be secured to the foundation 22 in some embodiments.
[0063] In another embodiment shown in Figs. 21 and
22, a head end articulator 222 is secured to a foundation
22 with a clamp 224. In the illustrative embodiment, the
clamp 224 has a fixed height, but may be adjustable sim-
ilarly to the clamps 212 discussed above in other embod-
iments. The head end articulator 222 includes a lower
plate 228 that pivotably supports two inner telescoping
rods 230, 232 at two pivot points 234, 236, respectively.
Two outer telescoping posts 238, 240 are secured to an
upper plate 242. As the head end articulator 222 raises
the mattress 24 relative to the foundation 22, the inner
telescopic rods 230, 232 extend from the outer telescop-
ing posts 238, 240 as the plate 242 moves relative to the
plate 228. The rods 230, 232, extend at different rates
and rotate about their respective pivot points 234, 236.
The plates 228, 242, posts 238, 240, rods 230, 232, and
clamp 224 cooperate to provide lateral support to a sid-
erail body 244 when a user applies pressure to the sid-
erail body 244 while entering or exiting the bed 10. Any
bending moment applied in the direction of arrow 246 is
transferred to the clamp 224 and foundation 22 which
provide a stable resistant counter force to any pressure
246 applied by a person leaning on the siderail body 244.
[0064] In another embodiment shown in Fig. 23, an
independent siderail stand 260 includes a rolling base
262 supported on rollers 264, 264. A mast 266 extends
upwardly from the base 262 and supports a siderail body
268. The siderail body 268 is movable vertically relative
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to the mast 266 to change the position of the body 268
relative to a mattress 24. If the head end 42 of the mat-
tress 24 is elevated, then the siderail body 268 can be
adjusted to an appropriate vertical position. The siderail
body 268 is stabilized by a hook 270 that connects to the
frame 14 of the bed 10. In addition, two tabs 272, 274
extend from the base 262 and are positioned under the
frame 14 so that any tipping of the siderail stand 260 is
precluded by the tabs, 272, 274 contacting the underside
of the bed 10/frame 14.
[0065] An embodiment of a siderail base 280 is shown
diagrammatically in Figs. 24 and 25. The siderail base
280 is formed to include a channel 282 positioned be-
tween two siderail supports 284, 286 positioned on op-
posite sides of the channel 282. The supports 284, 286
each include two receivers 288, 288 that are configured
to receive a post 290 of a siderail 292 so that a siderail
body 294 is positioned adjacent a mattress 24 as shown
in Fig. 25. The siderail base 280 is acted on by the mat-
tress 24 so that any loads applied to the siderail body
294 are resisted by the siderail base 280. When a receiv-
er 288 is not being used to support a siderail 292, a plug
296 may be positioned in the receiver 288 to cover the
receiver 288. A plug 296 is shown partially inserted into
a receiver 288 in Fig. 25. The siderail base may be po-
sitioned above a head end articulator 22 as suggested
in Fig. 25.
[0066] As shown diagrammatically in Fig. 26, a bed 10
may include various elements disclosed above, including
a head end articulator 300 that includes two bladders
302, 304 with circular cross sections. The bladder 304 is
larger than the bladder 302 and the two bladders 302,
304 so that they are increased in size in proportion to
cause the head end 42 of the mattress 24 to be raised.
In the embodiment of Fig. 26, the system 12 includes a
control box 306, similar to the control box 26, however
the control box 306 is supported on the head board 18
of the bed 10.
[0067] The system 12 may be re-usable in some em-
bodiments, such that system elements may be used in
a different home by a different patient. To limit the poten-
tial for cross-contamination from patient to patient, one
solution is to use sterile covers on surfaces that are dif-
ficult to clean. As one example, a siderail 310 includes a
user interface 312 that has layers of removable transpar-
ent covers 314. The force applied to the covers 314 is
transferred through the covers 314 to the mechanically
actuated switches on the user interface 312. When the
siderail 310 is moved to a different location, the out cover
is removed by gripping a tab 316 and peeling the outer
cover 314 off so that the next layer is exposed. In this
way, the outer cover 314 can be discarded and the next
layer, which has not been exposed, provides a newly
sterile surface. Similar pull away covers may be applied
to the articulators 38, 40, or other surfaces that need to
be cleaned but may be difficult to clean.
[0068] In some embodiments, the control box 26 may
include an air system 318 having additional functionality,

such as, for example, the ability to operate a sequential
compression device (SCD) in conjunction with operating
the articulators 38, 40. For example, the diagram in Fig.
28 shows that an air compressor 320 may feed both the
bed articulators 38, 40 and an SCD by having the air
compressor 320 feed the valving 322 for the air bladders
324 of the articulators 38, 40, while simultaneously feed-
ing SCD valving 326 that controls the operation of SCD
cuffs 328.
[0069] In some embodiments, the control box 26 may
include a power supply 330 that is configured to power
multiple devices or circuits, as shown diagrammatically
in Fig. 29. The power supply 330 is configured to operate
low voltage circuitry such as the user interface (UI) 332.
The power supply 330 may also be configured to condi-
tion the power from the power cord 28 to provide a high
wattage power source 334, such as, for example, a ven-
tilator. There also may be a need to supply a low wattage
power source 336, such as for monitoring equipment,
such as a heart rate monitor. Still further, the power sup-
ply 330 may also be capable of providing an intermittent
power source 338, such as, for example, operation of the
compressor 320. The power supply 330 includes a bat-
tery 340 that charges during low usage times and pro-
vides a back-up power supply to the various power sourc-
es 332, 334, 336, and 338. In addition, when the load
applied by the power sources 332, 334, 336, and 338
exceeds the capacity of the power from the power cord
28, the battery 340 provides additional temporary power
for the power sources 332, 334, 336, and 338.
[0070] Referring now to Fig. 30, an anchoring system
350 for providing support for a siderail 352 positioned
adjacent a mattress 24 includes a plate 354 positioned
under the mattress 24 and above the foundation 22 with
the siderail 352 supported from the plate 354. As shown
diagrammatically in Fig. 30, a tether 356 is attached to
the plate 354 and traverses under the foundation (as
shown in phantom) and connects to a second plate 358.
The plate 358 is also positioned between the mattress
24 and foundation 22. When a load is applied to the sid-
erail 352, the load is counteracted by the plate 354 and
the tether 356 transfers a portion of the load through to
the plate 358 which provides additional resistance. This
helps maintain the stability of the siderail 352.
[0071] Fig. 31 shows a utility cart 368 which is movable
on rollers 374 across a floor 386. The utility cart 368 in-
cludes a base 372 which may house the structures found
in the control box 26, including the air system 318, the
power supply 330, the compressor 30, and the controller
32. The base 372 supports a mast 376, a telescopic post
377 that moves relative to the mast 376, an upper post
380 which engages a load distributor 382 to engage
against a ceiling 384, and a locking mechanism 378 in-
terposed between the telescopic post 377 and the upper
post 380. In the illustrative embodiment, the locking
mechanism 378 comprises a spring-loaded lock that urg-
es the upper post 380 against the load distributor to cause
a load in the cart 368 so that that the cart 368 is secured
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between the floor 386 and ceiling 384. The mast 376 is
similar to the mast 266 discussed above and may be
configured to support a siderail, such as siderail 368, for
example. The cart 368 may be positioned adjacent a bed
10 in a manner similar to the cart 260 to provide support
for various portions of the modular system 12. In the il-
lustrative embodiment of Fig. 31, the mast 376 supports
a table 369 on a multi-arm support 370, similar to the
multi-arm support 158 discussed above.
[0072] Although this disclosure refers to specific em-
bodiments, it will be understood by those skilled in the
art that various changes in form and detail may be made.

Claims

1. A modular system for upgrading a home bed having
a mattress to move portions of the bed, the modular
system comprising
a head end articulator comprising a lower plate, an
upper plate pivotably coupled to the lower plate, and
an expandable structure operable to move the upper
plate relative to the lower plate to pivot the upper
plate and cause a head end of the mattress to raise,
a siderail supported from the upper plate to move
with the upper plate as the upper plate moves relative
to the lower plate, and
a control box operable to control the operation of the
head end articulator.

2. The modular system of claim 1, further comprising
a user interface supported on the siderail.

3. The modular system of claim 2, wherein the user
interface includes user inputs to control the operation
of the head end articulator.

4. The modular system of any preceding claim, wherein
the control box includes a power supply, a controller,
and a compressor.

5. The modular system of claim 4, wherein the power
supply provides a low wattage power source for sup-
porting equipment.

6. The modular system of any preceding claim, wherein
the modular system includes an egress handle.

7. The modular system of any preceding claim, wherein
the modular system further comprises a suspension
system for supporting medical equipment.

8. The modular system of claim 7, wherein the modular
system comprises an overhead arm.

9. The modular system of claim 8, wherein the over-
head arm is supported from the upper plate.

10. The modular system of any preceding claim, wherein
the siderail is further supported from the lower plate.

11. The modular system of claim 10, wherein the siderail
is pivotably coupled to the lower plate.

12. The modular system of any preceding claim, wherein
the siderail is telescopically adjustable.

13. The modular system of any preceding claim wherein
the structure is an inflatable structure positioned be-
tween the upper plate and the lower plate.

14. The modular system of any preceding claim, wherein
the system further comprises a foot end articulator
comprising a lower plate, an upper plate pivotably
coupled to the lower plate, and an inflatable structure
positioned between the upper plate and the lower
plate, the inflatable structure operable to move the
upper plate relative to the lower plate to pivot the
upper plate and cause a foot end of the mattress to
raise, wherein the control box operable to control the
operation of the foot end articulator.

15. The modular system of claim 14, wherein the system
further comprises a connector securing the head end
articulator to the foot end articulator to prevent move-
ment therebetween.
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