
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date \ ; v _

21 July 2011 (21.07.2011) W 2011/087616 A2

(51) International Patent Classification: Not classified (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(21) International Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
PCT/US2010/058833 CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,

(22) International Filing Date: DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
3 December 2010 (03.12.2010) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,

KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(25) Filing Language: English ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(26) Publication Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(30) Priority Data: TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
61/289,523 23 December 2009 (23.12.2009) US
61/352,472 8 June 2010 (08.06.2010) US (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
(71) Applicant (for all designated States except US): PIED¬ GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

MONT GLOBAL SOLUTIONS, INC. [US/US]; 5904 ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
Crutchfield Farm Road, Oak Ridge, North Carolina 273 10 TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(US). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,(72) Inventors; and
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,(75) Inventors/ Applicants (for US only): MANOUCHEHRI,
GW, ML, MR, NE, SN, TD, TG).Nikou [IR/US]; 66 Spring Street, Unit B, Charleston,

South Carolina 29403 (US). SOLTANI, Sohrab Published:
[US/US]; 118 Smith Street, Charleston, South Carolina

— without international search report and to be republished
29403 (US).

upon receipt of that report (Rule 48.2(g))
(74) Agent: MYERS BIGEL SIBLEY & SAJOVEC, P.A.;

P.O. Box 37428, Raleigh, North Carolina 27627 (US).

(54) Title: HOSPITAL CHAIR BEDS WITH STOWABLE STAND-ASSIST SUPPORTS

o
- (57) Abstract: Embodiments of the invention are directed to hospital beds that are convertible to side egress chair beds and in-

elude a pair of spaced stand-assist supports pivotally attached to the base frame so that when the patient support surface is in the
side-egress chair configuration, the stand-assist supports are configured to reside upwardly above and on opposing sides of the
seat panel with a respective upper portion thereof providing a handle for a patient.



HOSPITAL CHAIR BEDS WITH STOWABLE STAND-ASSIST SUPPORTS

RELATED APPLICATIONS

This patent application claims the benefit of priority of and priority to U.S.

Provisional Patent Application Serial No. 61/289,523, filed December 23, 2009 and U.S.

Provisional Patent Application Serial No. 61/352,472, filed June 8, 2010, the contents of

which are hereby incorporated by reference as if recited in full herein.

FIELD OF THE INVENTION

The present invention relates generally to the field of hospital beds and, more

specifically, to hospital beds that are convertible into a chair configuration.

BACKGROUND

Conventional hospital beds are configured to provide a sufficiently comfortable

support surface for patients in a supine position. In many cases, it is desirable for

patients to elevate from a supine position to a sitting position in order to increase the

activity of the circulatory and cardiovascular systems and/or in the course of medical

treatment. In addition, patients may be interested in sitting up in bed to be more

comfortable, for example, in order to read or meet with visitors. However, it may be

difficult for some patients to get out of a hospital bed. As such, hospital beds that can be

converted into chair-like configurations have been developed. In addition, hospital beds

that can assist patients in moving from a supine position to a sitting position for the

purpose of achieving a standing or walking position from a side egress orientation have

also been developed.

SUMMARY OF EMBODIMENTS OF THE PRESENT INVENTION

Embodiments of the invention are directed to hospital beds with on-board,

stowable stand-assist supports.

Embodiments of the invention are directed to hospital beds. The beds include:



(a) a base frame comprising laterally spaced apart first and second long sides and

longitudinally spaced apart top and bottom end portions; (b) a patient support surface,

wherein the patient support surface comprises a back panel, a seat panel, and a leg panel

configured to articulate relative to each other, and wherein the patient support surface is

configured to translate from a bed configuration to a chair configuration; and (c) first and

second spaced stand-assist supports, one residing on each side of the back panel, wherein

when the back panel is upwardly oriented and the patient support surface is in the chair

configuration, the stand-assist supports are configured to reside above and on opposing

sides of the seat panel and extend outwardly from the back panel toward the leg panel in

a substantially horizontal orientation.

Additional embodiments of the invention are directed to hospital beds that

include: (a) a base frame comprising laterally spaced apart first and second long sides

and longitudinally spaced apart top and bottom end portions; (b) a lifting mechanism

secured to the base frame; (c) a rotating frame mounted on the lifting mechanism,

wherein the rotating frame is configured to rotate about a vertical axis relative to the base

frame; (d) a patient support surface pivotally secured to the rotating frame, wherein the

patient support surface comprises a back panel, a seat panel, and a leg panel configured

to articulate relative to each other, and wherein the patient support surface is configured

to translate from a bed configuration to a side-egress chair configuration; and (e) first and

second spaced stand-assist supports, one residing on each side of the back panel to be

able to rotate with the back panel to the side-egress chair configuration, wherein when

the patient support surface is in the side-egress chair configuration, the stand-assist

supports are configured to reside above and on opposing sides of the seat panel and

extend outwardly from the back panel toward the leg panel in a substantially horizontal

orientation.

Embodiments of the present invention are directed to hospital beds that have a

patient support surface including a back panel, a seat panel and a leg panel. The bed is

configured to rotate to a side egress chair configuration. The bed is characterized in that

the hospital bed includes a pair of stand-assist supports, one residing proximate each

long side of the back panel that are pivotably attached to a respective portion of the back

panel and rotate with the back panel to the side-egress chair configuration. When the bed

is in the side-egress chair configuration, the stand-assist supports are configured to pivot

outward from the back panel to reside above and on opposing sides of the seat panel.



Yet other embodiments are directed to methods of operating a hospital bed. The

methods include pivoting a pair of stand-assist supports from a respective stowed

position proximate opposing sides of an outer perimeter of a back panel to an outwardly

extending configuration above a seat panel of the patient support surface so that one

support resides on one side of a seat panel and the other resides on the other side of the

seat panel.

The method may include converting the bed into a chair bed either an end egress

or side egress chair bed.

The methods may include (a) rotating an articulating patient support surface to a

side egress position; and pivoting the stowed supports before, during or after the rotating

step.

Embodiments of the invention are directed to hospital beds that include: (a) a

base frame comprising laterally spaced apart long sides and longitudinally spaced apart

end portions; (b) a lifting mechanism secured to the base frame between the end

portions; (c) a rotating frame mounted on the lifting mechanism; (d) a patient support

surface pivotally secured to the rotating frame, the patient support surface includes a

back panel, a seat panel, and leg section configured to articulate relative to each other;

and (e) a pair of longitudinally spaced stand-assist supports pivotally attached to one of

the long sides of the base frame. The frame is configured to rotate horizontally (e.g.,

about a vertical axis) relative to the base. The patient support surface is configured to

translate from a bed configuration to a side-egress chair configuration. When the patient

support surface is in the side-egress chair configuration, the stand-assist supports are

configured to reside above and on opposing sides of the seat panel to provide a

respective support (e.g., handle) for a patient.

In some embodiments, the hospital bed can also include a second pair of

longitudinally spaced stand-assist supports pivotally attached to the other long side of the

base frame. When the patient support surface is in the side-egress chair configuration,

one pair of the stand-assist supports are configured to reside above and on opposing sides

of the seat panel.

In particular embodiments, the stand-assist supports are only deployable when the

bed is in the side-egress chair position and/or the stand-assist supports block rotation of

the patient support surface while extended.

The stand-assist supports may include an angular upper portion that extend to



provide respective handles with gripping surfaces for a patient. The handles may

optionally be shaped the same and each can have an angle of between about 100-130

degrees measured from a line drawn through a tip of the handle to an intersecting line

drawn perpendicular to a centerline of the second portion.

In some embodiments, at least one of the stand-assist supports may be releasably

mounted to the base frame such that when released, the support defines a cane that can

be used by a patient.

The stand-assist supports may be mounted to the base frame to allow the supports

to be longitudinally moved about the base frame to allow for lateral adjustment with

respect to the seat section in the side-egress chair position.

The stand-assist supports may be mounted to the base frame to be able to be

adjusted in height to lock in different height positions.

In some embodiments, the bed can include a first pair of side rails and a second

pair of side rails longitudinally spaced apart from the first pair of side rails. Each side

rail can be movably mounted to the bed with the first pair residing on opposing sides of

the back panel and the second pair residing on opposing sides of the leg section, with the

second pair configured to reside substantially vertically when the bed is in the side-

egress chair configuration. When the bed is in the side-egress chair configuration, the

stand-assist supports have handles that extend toward each other across the seat panel

above the second pair of side rails and closer to a center of the seat section than the

second pair of side rails.

In some particular embodiments, the leg section includes first, second, and third

panels pivotally connected together in series. The leg section first panel can be pivotally

connected to the seat panel and at least some of the plurality of leg section panels can be

configured to overlap each other when the patient support surface is in the side egress

chair configuration so that at least two of the leg section panels are in a substantially

horizontal orientation.

In some embodiments, the hospital bed is configured to also be able to translate

to a stand-assist configuration whereby the seat panel is tilted downward at (typically at

an angle up to and including about 30 degrees) while the back panel is substantially

upright (or slightly inclined between about 10-20 degrees in a forward direction).

Still other embodiments are directed to methods of operating a hospital bed. The

methods include: (a) articulating back, seat and leg sections of a patient support surface



relative to each other from a substantially co-planar configuration to a chair

configuration; (b) rotating the back, seat and leg sections 90 degrees to a side egress

position; then (c) after the rotating step, extending a pair of stand-assist supports from a

stowed position to an upwardly extending configuration so that one support resides on

one side of the seat section and the other resides on the other side of the seat section; (d)

inhibiting (electronically and/or physically) rotation of the back, seat and leg sections

while the stand-assist supports are extended.

The methods may also include (e) tilting the seat section downward at an angle of

up to about 30 degrees while the back section is substantially vertical to move the bed to

a stand-assist side egress configuration while the stand-assist supports are extended.

Other embodiments are directed to hospital beds that include: (a) a base frame

comprising laterally spaced apart first and second long sides and longitudinally spaced

apart top and bottom end portions; (b) a lifting mechanism secured to the base frame; (c)

a rotating frame mounted on the lifting mechanism configured to rotate horizontally

relative to the base frame; (d) a patient support surface pivotally secured to the rotating

frame, wherein the patient support surface comprises a back panel, a seat panel, and a leg

section configured to articulate relative to each other, and wherein the patient support

surface is configured to translate from a bed configuration to a side-egress chair

configuration; and (e) a pair of spaced stand-assist supports attached to the back panel to

be able to rotate with the back panel to the side-egress chair configuration.

When the patient support surface is in the side-egress chair configuration, the

stand-assist supports are configured to reside above and on opposing sides of the seat

panel and are substantially horizontal.

Some embodiments are directed to hospital beds characterized in that the hospital

bed includes a pair of spaced stand-assist supports that attach to the back panel. The

stand-assist supports are configured to reside above and on opposing sides of the seat

panel and are substantially horizontal and oriented to extend along an outer long edge

portion of the seat panel in a direction that extends from the back panel.

Yet other embodiments are directed to methods of operating a hospital bed. The

methods include: (a) articulating back, seat and leg sections of a patient support surface

relative to each other from a substantially co-planar configuration to a chair

configuration; (b) rotating the back, seat and leg sections 90 degrees to a side egress

position; then (c) after the rotating step, pivoting a pair of stand-assist supports from a



respective stowed position against opposing sides of an outer perimeter of a back panel

to an outwardly extending configuration so that one support resides on one side of the

seat section and the other resides on the other side of the seat section, both a distance

above the seat section.

It is noted that any one or more aspects or features described with respect to one

embodiment, may be incorporated in a different embodiment although not specifically

described relative thereto. That is, all embodiments and/or features of any embodiment

can be combined in any way and/or combination. Applicant reserves the right to change

any originally filed claim or file any new claim accordingly, including the right to be

able to amend any originally filed claim to depend from and/or incorporate any feature of

any other claim although not originally claimed in that manner. These and other objects

and/or aspects of the present invention are explained in detail in the specification set

forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which form apart of the specification, illustrate

embodiments of the present invention. The drawings and description together serve to

fully explain the invention.

Fig. 1A is a side perspective view of a hospital chair bed in the bed configuration,

according to some embodiments of the present invention.

Fig. IB is a side perspective view of the hospital bed shown in Fig. 1A with the

bed in a side egress chair configuration with stowable stand assist supports according to

embodiments of the present invention.

Fig. 2 is a side view of the chair bed shown in Fig. IB in a stand assist side

egress configuration with stowable stand assist supports deployed according to

embodiments of the present invention.

Fig. 3 is a side perspective view of a side egress bed with stowable stand assist

supports in a stored configuration (and with patient support side rails removed)

according to embodiments of the present invention.

Fig. 4A is a partial side perspective view of the bed shown in Fig. IB with a leg

section with foldable and/or pivotable segments according to embodiments of the present

invention.

Fig. 4B is a partial side perspective view of the bed shown in Fig. 4A with the leg



section folded in a chair configuration according to some embodiments of the present

invention.

Fig. 5 is a top side-perspective view of a hospital chair bed with two sets of

stowable stand assist supports in a deployed operative position according to

embodiments of the present invention.

Fig. 6 is a side perspective view of the stand-assist supports of Fig. 5 in

respective telescoping extended and retracted positions according to embodiments of the

present invention.

Fig. 7 is a front view of a side egress hospital chair bed with support members

deployed and the bed in the side egress orientation according to some embodiments of

the present invention.

Fig. 8 is a top view of the bed shown in Fig. 6.

Fig. 9 is a side view of a chair bed in a side egress orientation with stowable

stand-assist supports (stored, non-deployed) according to embodiments of the present

invention.

Fig. 10 is a side view of an exemplary stand assist support according to

embodiments of the present invention.

Fig. 11 is a side view (shown turned 90 degrees from the view of Fig. 10) of the

exemplary stand assist support shown in Fig. 10.

Fig. 12 is a side perspective view of the stand assist support shown in Figs. 10

and 11.

Figures 13A and 13B are side perspective views of an alternate embodiment

showing stowable supports (rails) that can convert to exit-assist supports according to

other embodiments of the present invention.

Figure 14 is a schematic illustration of the bed shown in Figure 13B illustrating

the supports holding supplemental partitions according to some embodiments of the

present invention.

Figure 15 is a schematic illustration of the bed shown in Figure 13B illustrating

the supports holding a table accessory item according to some embodiments of the

present invention.

DETAILED DESCRIPTION



While the invention is susceptible to various modifications and alternative forms,

specific embodiments thereof are shown by way of example in the drawings and will

herein be described in detail. It should be understood, however, that there is no intent to

limit the invention to the particular forms disclosed, but on the contrary, the invention is

to cover all modifications, equivalents, and alternatives falling within the spirit and scope

of the invention as defined by the claims. Like reference numbers signify like elements

throughout the description of the figures.

As used herein, the singular forms "a," "an," and "the" are intended to include the

plural forms as well, unless expressly stated otherwise. It should be further understood

that the terms "comprises" and/or "comprising" when used in this specification are taken

to specify the presence of stated features, steps, operations, elements, and/or

components, but do not preclude the presence or addition of one or more other features,

steps, operations, elements, components, and/or groups thereof. As used herein, the term

"and/or" includes any and all combinations of one or more of the associated listed items.

Unless otherwise defined, all terms (including technical and scientific terms) used

herein have the same meaning as commonly understood by one of ordinary skill in the

art to which this invention belongs. It will be further understood that terms, such as

those defined in commonly used dictionaries, should be interpreted as having a meaning

that is consistent with their meaning in the context of the relevant art and will not be

interpreted in an idealized or overly formal sense unless expressly so defined herein.

The term "hospital bed" is used broadly herein to refer to a bed for persons in

whatever environment the bed is used and is not limited to use in a hospital per se (e.g., a

hospital bed may be used in a private home, nursing home, rehab center, short term or

long term care facility, outpatient treatment center and the like). It is noted that although

certain features of the hospital beds are described with respect to a hospital bed that can

be converted into a chair bed, it is contemplated that embodiments are not limited thereto

and can be used with any type of hospital bed. Further, although primarily described for

use with a side-egress chair bed, embodiments can be used with end-egress chair beds.

In the drawings, the thickness of lines, layers and regions may be exaggerated for

clarity. It will be understood that when an element is referred to as being "on",

"attached" to, "connected" to, "coupled" with, "contacting", etc., another element, it can

be directly on, attached to, connected to, coupled with or contacting the other element or

intervening elements may also be present. In contrast, when an element is referred to as



being, for example, "directly on", "directly attached" to, "directly connected" to, "directly

coupled" with or "directly contacting" another element, there are no intervening elements

present. It will also be appreciated by those of skill in the art that references to a

structure or feature that is disposed "adjacent" another feature may have portions that

overlap or underlie the adjacent feature.

Spatially relative terms, such as "under", "below", "lower", "over", "upper" and

the like, may be used herein for ease of description to describe one element or feature's

relationship to another element(s) or feature(s) as illustrated in the figures. It will be

understood that the spatially relative terms are intended to encompass different

orientations of a device in use or operation in addition to the orientation depicted in the

figures. For example, if a device in the figures is inverted, elements described as "under"

or "beneath" other elements or features would then be oriented "over" the other elements

or features. Thus, the exemplary term "under" can encompass both an orientation of

"over" and "under". A device may be otherwise oriented (rotated 90 degrees or at other

orientations) and the spatially relative descriptors used herein interpreted accordingly.

Similarly, the terms "upwardly", "downwardly", "vertical", "horizontal" and the like are

used herein for the purpose of explanation only unless specifically indicated otherwise.

It will be understood that, although the terms "first", "second", etc. may be used

herein to describe various elements, components, regions, layers and/or sections, these

elements, components, regions, layers and/or sections should not be limited by these

terms. These terms are only used to distinguish one element, component, region, layer or

section from another element, component, region, layer or section. Thus, a "first"

element, component, region, layer or section discussed below could also be termed a

"second" element, component, region, layer or section without departing from the

teachings of the present invention.

The beds can be configured with lift mechanisms and patient supports that have

structural ratings sufficient to provide lift functions for weight ranges of patients, e.g.,

between about 100-1200 lbs, typically between about 100-1200 lbs, such as between

about 100-1000 lbs or between about 100-500 lbs, and the like, but may also be

configured to accommodate larger weight patients and smaller weight patients including

bariatric patients.

Referring to Figs. 1A, IB and 2, a hospital bed 10, according to some

embodiments of the present invention, is illustrated. The illustrated bed 10 has a base 12



and a rotating frame 14 mounted on the base 12. The frame 14 is configured to rotate

relative to the base 12 to facilitate side egress from the bed 10 by a patient, as will be

described below. Casters 16 can be mounted to the four comers of the base 12 and

facilitate movement of the bed about the hospital or other environment. In some

embodiments, casters 16 are locking casters that can be selectively locked to prevent

movement of the bed 10.

The illustrated bed 10 has a patient support surface 18 configured to support a

mattress 18m (Fig. 2) on which a patient is situated. The patient support surface 18 is

supported by the rotating frame 14 and includes a back panel 20, a seat panel 22, and a

leg panel or section 24. The back panel 20, seat panel 22 and leg section 24 can articulate

with respect to each other and may be serially hinged together. The back panel 20 and

seat panel 22 can be pivotally attached to each other by pins, hinges, or other suitable

mechanisms well known in the art. The seat panel 22 and leg section 24 can also be

pivotally attached to each other by pins, hinges, or other suitable mechanisms well

known in the art.

The bed 10 also can have a first set of patient side rails 30 typically secured to the

back panel 20 in spaced-apart relationship and a second set of patient side rails 32

typically secured to the seat panel 22 or leg section 24 in spaced-apart relationship, as

illustrated. A head board 40 can be secured to the base 12 at the head end of the bed 10

and a foot board 42 can be secured to the base 12 at the foot end of the bed 10, as

illustrated.

The patient support surface 18 can be secured to the rotating frame 14 via a

transverse rod or pin connection (not illustrated) to facilitate tilting of the patient support

surface 18 relative to the rotating frame 14. The rotating frame 14 is secured to the base

12 via a lift mechanism 50 (Fig. 1A, 2), such as a double scissors lift. The lift

mechanism 50 is configured to raise and lower the patient support surface 18, via the

rotating frame 14, relative to the base 12. The lift mechanism 50 can be driven by

hydraulic cylinders, air cylinders, air bags, and/or other electrical or electromechanical

devices, etc. The lift mechanism 50 can be configured to allow the patient support

surface 18 to be raised above and lowered with respect to the base 12. See, e.g., co¬

pending U.S. Patent Application Serial No. 11/398,098 for examples of rotational and lift

components, which is incorporated herein by reference in its entirety.

As shown in Figs. IB and 2, the bed 10 can include at least one on-board,



stowable stand-assist support 75 (shown in Fig. IB as two, one on each side of the seat

section 22) that is attached to the base frame 12. One end portion of the support 75 can

be affixed to a long side of the frame 61i (Fig. 3). When the bed 10 is in a side egress

orientation, as shown in Fig. IB, the on-board, stowable stand-assist support(s) 75 can be

manually or automatically deployed upward so that a patient sitting in the chair bed

(after the bed is turned 90 degrees relative to the normal sleeping position/orientation)

can contact the handle portions 75h on the top end portions thereof. Where automated

deployment is used, the (unlock) or deployment or extension of the supports can be

electronically controlled via sensors and monitoring circuits, signal processors, and/or

computers and may use actuators, hydraulic or pneumatic cylinders, springs, linkages or

other devices known to those of skill in the art.

The stand-assist supports 75 can be configured to inhibit rotation of the bed back

to alignment with the long sides of the frame when the stand-assist supports 75 are

deployed (e.g., extended). The supports 75 can be configured to have a low profile to

mount to the side frame(s) 61 during non-use and allow the patient support surface 18 to

articulate, lift and rotate without interference with the predetermined normal motions of

the bed. The supports 75 can be used with the patient side rails 30, 32 as shown for

example in Figs. IB and 2 .

In some embodiments, the leg panel or section 24 can be configured to have a

plurality of segments that translate relative to each other to be able to take on different

orientations when in the chair versus bed positions. Figure 3 illustrates that the leg

section 24 has at least two adjacent panels 25, 26 that can move from being horizontal

and in co-planar relationship in the bed position to being substantially orthogonal in the

side egress chair position. As shown, the lower panel 26 can be substantially horizontal

while the other panel 25 is substantially vertical. The lower panel 26 can extend toward

the interior space of the bed/base frame 12 and a smaller portion of the lower panel 26

may reside forward of the upper panel 25.

In other embodiments, the back panel and seat panel may disengage from the foot

or leg panel and not rotate into the side egress position. See, e.g. , U.S. patent application

serial no. 12/499,896, the contents of which are hereby incorporated by reference as if

recited in full herein.

In some embodiments, as illustrated in Figs. 1A, IB, 3, 4A and 4B, the leg

section 24 includes a first panel 25, a second panel 26, and a third panel 27 pivotally



connected together in series. The leg section first panel 25 can be pivotally connected to

the seat panel 22 of the articulating patient support surface 18. When the patient support

surface 18 is in a horizontal configuration to support a patient in a supine position, the

leg section first, second and third panels 25, 26, 27 can be in substantially co-planar

relationship as illustrated in Fig. 1. The leg section panels 25, 26, 27 are configured to

be able to fold together and/or overlap at least portions of each other when the patient

support surface is in a chair configuration, as illustrated in Fig. 4B.

As illustrated in Fig. 4A, the leg section panels 25, 26, 27 have respective

different lengths L l 5 L2, L3. The length L of panel 25 is greater than the lengths L2 and

L of panels 26 and 27. L may be between about twelve inches and about twenty four

inches (12" - 24"). The length L3 of panel 27 is greater than the length L2 of panel 26,

but is less than the length L of panel 25. L3 may be between about ten inches and about

twenty inches (10" - 20"). The length L of panel 26 is less than both Li of panel 25 and

L of panel 27. L may be between about six inches and about twelve inches (6" - 12").

Other patient support configurations and/or leg section configurations may be used.

In operation, the bed 10 typically has the back panel 20, seat panel 22, and leg

section 24 in a horizontal configuration as shown in Fig. 1A, to support a patient in a

supine position. To convert the bed 10 to a chair configuration, the back panel 20, seat

panel 22 and leg section 24 articulate relative to each other as shown in Fig. 2, for

example by an actuator (e.g., pneumatic or hydraulic cylinder or other suitable

mechanism). Specifically, as shown in Fig. IB, the back panel 20 and the seat panel 22

can pivot relative to each other until they are substantially orthogonal to each other. The

articulated patient support surface 18 can be placed in a "zero-gravity" configuration or

other desirable shape and rotated approximately ninety degrees (90°) to permit side

egress from the bed 10, as illustrated in Figs. IB and 3 . Once rotated approximately

ninety degrees (90°) to permit side egress from the bed 10, the articulated patient support

surface 18 can then be tilted as a unit, as illustrated in Fig. IB, until the seat panel 22 is

substantially horizontal. At this point, the back panel 20 may be substantially vertical.

In some embodiments, the bed 10 can then be further moved to a stand-assist

configuration with the seat 20 tilted down about 30 degrees and the back 20 being

positioned substantially vertically.

In some particular embodiments, as or after the patient support surface 18 is

rotated to the side egress position, the first, second, and third panels 25, 26, 27 of the leg



section 24 pivot relative to each other. Tilting of the articulated patient support surface

18 can cause the first, second, and third panels 25, 26, 27 to pivot relative to each other

such that the third panel 27 is substantially horizontal, the second panel 26 is in

overlying, face-to-face contact with the third panel 27, and the first panel 25 is

substantially vertical. This causes a rear portion 27a of the third panel 27 to extend

under the base 12 of the bed, as illustrated in Fig. 4B. As such, the third panel 27 is

substantially out of the way of the feet of a patient who wishes to egress from the bed 10

and/or allows for the bed to accommodate a greater range of patient sizes to exit the bed

while contacting the floor (e.g., short and tall patients).

Thus, in some particular embodiments, the leg section first, second and third

panels 25, 26, 27 pivot relative to each other such that, when the patient support surface

is in the side egress chair configuration, the third panel is substantially horizontal, the

second panel is in overlying, face-to-face contact with the third panel, and the first panel

is substantially vertical. The leg section first second and third panels 25, 26, 27 pivot

relative to each other such that, when the patient support surface is in a chair

configuration, a portion of the third panel extends beneath the base. The leg section first,

second, and third panels 25, 26, 27 each have respective different lengths. Typically, the

leg section first panel has a length that is greater than a length of the second and third

panels.

As shown in Fig. IB, the side rails 32, can be secured to the leg section 24 and

may optionally rotate with the leg section 24 so as to be oriented such that a longitudinal

direction thereof A is substantially vertical (Fig. IB) when the bed is in a side egress

position. In other embodiments, the side rails 32 can be removed prior to rotation or not

used on the bed 10 at all.

In some embodiments, as shown in Fig. 2, the side rails 32 can remain on the bed

but the stand assist supports 75 are configured to be used as support handles 75h to help

a patient stand up from a sitting position on the support surface 18. The patient support

surface 18 may then be raised and tilted forward, if necessary, to facilitate patient egress

from the support surface 18 (e.g., a "stand-assist" orientation). In other embodiments,

the stand-assist supports 75 can be used when the bed 10 is in the chair configuration

shown in Fig. IB, and/or to help patients rise or exit the bed in both side egress

configurations (e.g., Fig. IB and Fig. 2), where used.

Referring now to Figs. 3, 7 and 8, the bed 10 can be configured with at least one



pair of stand-assist supports 75 that stow proximate to (typically against) one long side of

the base frame 61. The supports 75 can be stowed to reside against an upper surface of

the long side of the base frame 61, one on opposing sides of the seat section 22 (when in

the side egress position). The handle 75h can be oriented to face into the interior space

of the bed (when stowed). However, one or both of the supports 75 may alternatively

optionally store against an upwardly extending (vertical) surface of the long side of the

base frame 61 (not shown) under the patient support surface 18. The support 75 can be

attached to the long side 61 of the base frame 12 via pivot 76 at one end portion 75a (the

end portion away from the handle 75h) and may be held in the stow position using a

retention member 80 at a medial 75m or opposing end portion 75b (Fig. 4A, 5). The

support 75 can be configured with sufficient structural capacity/integrity so that the

handle 75h is accessible by a user and the upper end 75b does not require any cross-

support. The retention member 80 can be any suitable configuration to releasably hold

the support 75 against the frame 12 as is well known to those of skill in the art. For

example, the retention member 80 can comprise a resilient clip with an open front to

frictionally engage and release the support 75 from the stowed position. Typically, the

support 75 is securely held against (and may be directly against) the frame 61, but no

affirmative lock is required.

The supports 75 can have a primary body 75p (Fig. 11) that is mounted to the

frame 61 to allow a single plane of motion and to be able to affirmatively stop when

rotated up and positioned to reside adjacent the seat panel 22 on the corresponding side

of the bed 10 without allowing further rotation. That is, the primary body 75p of each

support 75 can be mounted to the frame 61 to have a limited travel from about 0-90

degrees between the stowed and the active positions. The handle 75h can rotate

independently of the primary body 75p and may be extendable relative thereto. The

handle 75h can have an angular shape with an angle "a" of between about 100-130

degrees, typically about 120 degrees measured from a longitudinally extending segment

centerline to a tip thereof (Fig. 10).

The support 75 and handle 75h can be configured to provide the structure

necessary to reliably support the weight of typical patients. In some embodiments the

support 75 can be configured to accomodate patients having a weight between about 100-

500 lbs. The handle end 75h can include a textured and/or elastomeric gripping surface.

Replaceable (textured) end grips can be used where desired (not shown).



Figure 5 illustrates that the bed 10 can include two pairs of the supports 75, one

on one long side 61 and one on the other 61 . This allows a user to select one of the

different pair of supports 75 to be used depending on which way the bed 10 is rotated for

side egress (e.g., in either a left or right direction). In some embodiments, a user can

extend both pairs of the supports 75 when the bed is in the side-egress chair

configuration, but typically a single pair is used while the other pair remains stowed

against or proximate the frame 61.

As shown in Fig. 6, the supports 75 can be configured to be adjustable in at least

a length dimension (e.g. , upwardly) to allow for different size patients. Typically, the

height "H" of the handle 75h can be adjustable between about 3-8 inches and may be

configured to be able to selectively reside (lock into a desired position) between about 18

inches to about 23 inches above the base frame 61 (Fig. 10). As shown in Fig. 6, the

length adjustment can be via a telescopic configuration with the handle rod 79 being able

to be translated vertically to a desired length and self-lock based on the configuration and

frictional engagement of the handle rod 79 and channel 75ch (Fig. 12). In other

embodiments, a positive locking feature or component such as a spring pin, cotter pin,

clevis pin or other locking member/configuration may be used. The support 75 can

include an anti-rotation configuration or member to allow the handle rod 79 to stay in the

proper orientation so that the handles 75h project toward each other across the seat

section/panel 22 to define a comfortable patient stand-assist support that is easily

accessible by different sized patients at the desired heights. The anti-rotation can be

provided by a geometrically shaped channel and a corresponding shaped rod forming a

portion of the handle, a D-shaped channel or a slot in the handle that mates with a pin

mounted internal to the channel and the like.

As shown in Fig. 7, the supports 75 may also be mounted to the base frame to

allow for lateral adjustment, e.g., the frame can include a lockable track/slot

configuration 275 (shown as longitudinally adjustable on the frame for a lateral

adjustment with respect to the seat between positions A and B). The frame track/slot

configuration 275 may also or alternatively hold the supports 75 to allow for transverse

adjustment (to reside closer the forward edge of the seat section or to reside closer

toward the back section).

Referring now to Fig. 9, one or both of the stand-assist supports 75 can be

configured to define a cane 75c with the handle 75h. In some embodiments, only one of



the stand assist supports 75 in each pair can be used as a cane 75c and the other stand-

assist support has a different end configuration and is mounted to the frame in a different

manner. The support member 75 defining the cane 75c can be released from the frame

61i when exiting or after exiting the bed 10 for use by the patient. The lower(ground)

end of the cane 75c can include an anti-slip member 77 that can be added to the cane 75c

prior to use by the patient or may reside on the support proximate the pivot attachment

end portion 76 (the latter is shown attached in Fig. 9). The anti-slip member 77 can be

an elastomeric cap or film that can be replaced as needed due to use. In other

embodiments, the cane floor contacting end can be configured with grooves,

embossments or other textures to provide an increased friction surface without requiring

a separate member 77.

The supports 75 can be an integral single piece body or may be configured as a

multi-piece body. As shown in Figs. 10-12, the support 75 includes a primary tubular

member 75p and a telescoping hexagonal rod section 79 that slidably snugly resides in

the tubular member and extends a distance upward and angles upward and laterally over

toward a patient to define the handle 75h. However, other configurations of the supports

75 may be used.

In some embodiments, the stand-assist supports 75 are mounted to the bed frame

61 and may be able to be used as a mount system for releasably mounting the stand-

assist support with handles 75h as well as different therapeutic or accessory devices in

the same support body 75p when pivoted upward, e.g., slings, braces, cuffs and/or

exercise accessories can releasably mount to the primary support body 75p after the

handle 75h is removed (not shown). For use when the bed 10 is not in the side-egress

chair bed position, the support 75 can be mounted to the outside of the frame 61 so that

the mattress 18m or support surface 18 does not interfere with deployment of the support

75.

An alternative embodiment is shown in Fig. 13A and 13B. In this embodiment,

the stowable supports 75' can be stowed adjacent an outer perimeter of the back panel

20. As shown in Fig. 13B, the supports 75' can be pivotally attached to a medial and/or

lower portion of the back panel 20 (or upper portion of the seat panel) via pivot 20p. As

such, the supports 75' can pivot downward to be substantially parallel to the seat section

22 of the bed 10 and reside at a distance above the mattress of the seat section 22 as

shown in Fig. 13B. The supports 75' may alternatively be attached to the seat or leg



panels so as to be able to rotate with the patient support surface (not shown).

Typically, the bed 10 will include two supports 75' as shown, one on each

opposing side of the back panel 20. However, in other embodiments, a bed may include

only one of the supports 75'.

Also, instead of the pivot attachment, which allows ease of use and requires no

on site assembly, the supports 75' can be releasably stowed against the bed panel 20. In

use, a nurse or other care provider can release one or both of the supports 75' and

manually attach the support(s) 75' to the bed, typically at the lower portion of the back

panel 20 or at an upper portion of the seat panel 22 to form the side exit rail/assist when

the bed is in the chair bed configuration.

The supports 75' can extend a distance above the seat panel 22 and mattress 18m.

Typically, the supports 75' reside at a distance that is between about 3-12 inches above

the mattress 18m of the seat panel 22. The supports 75' may also be configured to allow

vertical adjustment for the deployed position to accommodate different sized/heights in

patients. As shown in Fig. 14, the supports 75' may alternatively or additionally be

configured to cooperate with vertically or upwardly extending partitions 175 that can

provide additional barrier structure as appropriate. For example, the supports 75' can

include slots on an outer surface thereof or channels extending that releasably engage

upwardly and/or downwardly extending substantially planar shields that provide the

partitions 175. The shields or partitions 175 may have other shapes and may have

different shapes on each side of the seat section or panel 22.

The supports 75' can have a length that is less than a length of the mattress,

typically a length that substantially corresponds to a length of the back panel 20. The

supports 75' can define safety rails when deployed as shown in Fig. 13B. The supports

75' may provide a safety feature to inhibit a patient from falling out of the bed sideways

when the bed is in the side egress chair position, for example. The supports 75' can also

assist a patient in exiting the bed either in the chair or a stand assist configuration with

the seat panel raised relative to the chair position. The supports 75' can be provided in

telescoping configuration for length adjustment.

The supports 75' can also hold other accessory structures for ease of patient

access to desired items. As shown in Fig. 15, the supports 75' can releasably hold tables

160. The tables 160 (or partitions 175, Figure 14) can include BLUETOOTH

connections, INTERNET, WIFI or other electrical connections 160e, including plug-in



receptacles for recharging electronic devices, typically patient entertainment or

communication devices such as cell phones, computers, televisions and/or MP3 players

such as IPODS. The supports 75' can also hold other accessory items such as reading

supports, mirrors, therapeutic devices and the like. As appropriate, struts can be used to

structurally reinforce the supports. The struts can connect a seat section siderail to the

corresponding support 75 (not shown).

In some embodiments, the side rails 32 proximate the leg panel 24 can translate

transversely in and out (toward and away from the back panel 20) as shown by the

directions of the arrows "T" in Fig. 13A. Referring to the right side of the bed in Fig.

13A and 13B, one or both of the lower side rails 24 can translate inwardly toward the

center of the bed frame to expose the mattress on the leg section 24 to allow a wheel

chair closer access to the patient.

As shown in Fig. 13A, the supports 75 can stow snugly against an outer

perimeter of the head panel 20 proximate an outer edge portion of the mattress (and

under the mattress 18m). The supports 75' can curve at an upper end portion 75c to

follow the contour of the panel 20 and/or mattress 18m. The curve portion 75c can

extend inwardly when deployed as shown in Fig. 13B. The curve portion 75c is not

required but may provide additional handle support for the patient. The stand-assist

supports curved end can optionally substantially correspond to a contour at an

intersection of a short and long side of the bed frame and/or mattress 18m. The curve

75c may have an ergonomic three-dimensional shape for patient comfort/ease of use

(such as angled and curved in three dimensions).

Although shown as rotated to the right side of the bed frame in Fig. 13A, 13B,

the bed can be configured to rotate the panels 20, 22, 24 and mattress 18m to the left side

as well to allow both right and left side egress.

The supports 75' can include other features as described above for other

embodiments, for example, it is contemplated that replaceable hand grips and/or covers

can be configured to slide over at least the end portions of the supports 75' (e.g. , the

curved portions 75c where used). The outer end (shown as the curved portion 75c) may

also or alternatively include a textured and/or elastomeric gripping surface. Replaceable

(textured) end grips can be used where desired (not shown). The supports 75' can be

configured to provide the structure necessary to reliably support the weight of typical

patients. In some embodiments, the supports 75' can accommodate patients having a



weight between about 100-500 lbs.

In the drawings and specification, there have been disclosed typical preferred

embodiments of the invention and, although specific terms are employed, they are used

in a generic and descriptive sense only and not for purposes of limitation, the scope of

the invention being set forth in the following claims.



THAT WHICH IS CLAIMED:

1. A hospital bed, comprising:

a base frame comprising laterally spaced apart first and second long sides and

longitudinally spaced apart top and bottom end portions;

a patient support surface, wherein the patient support surface comprises a back

panel, a seat panel, and a leg panel configured to articulate relative to each other, and

wherein the patient support surface is configured to translate from a bed configuration to

a chair configuration; and

first and second spaced stand-assist supports, one residing on each side of the

back panel, wherein when the back panel is upwardly oriented and the patient support

surface is in the chair configuration, the stand-assist supports are configured to reside

above and on opposing sides of the seat panel and extend outwardly from the back panel

toward the leg panel in a substantially horizontal orientation.

2 . The bed of Claim 1, further comprising

a lifting mechanism secured to the base frame; and

a rotating frame mounted on the lifting mechanism and supporting the patient

support surface, wherein the rotating frame is configured to rotate about a vertical axis

relative to the base frame;

wherein the patient support surface is configured to translate from a bed

configuration to a side-egress chair configuration, and wherein the stand assist supports

are attached to the back panel and are configured to rotate with the back panel to the

side-egress chair configuration.

3. The bed of Claim 1, wherein the first and second stand-assist supports have a

length and opposing first and second end portions, wherein the first end portions are

pivotally attached to the back panel proximate a respective outer, long side portion of the

back panel.

4 . The bed of Claim 1, wherein the stand-assist supports releasably engage a

table.

5. The bed of Claim 1, wherein the stand assist supports releasably engage a



partition that is sized and configured to reside above the seat panel when the bed is in a

side-egress chair configuration.

6. The bed of Claim 1, wherein the stand-assist supports have a length that

substantially corresponds to a length of the back panel.

7 . The bed of Claim 1, wherein the stand-assist supports have a respective curved

end with a shape that substantially corresponds to a contour at an intersection of a short

and long side of the back panel of the patient support surface and/or a mattress held

thereon.

8. The bed of Claim 1, wherein, in a stowed configuration, the stand assist

supports reside proximate the outer long sides of the back panel under the mattress and

proximate an outer edge of the mattress.

9. The bed of Claim 1, further comprising a pair of opposing siderails that extend

on opposing sides of the leg section and reside in a substantially upright position in the

chair configuration, and wherein, in the chair configuration, the siderails are configured

to translate inward toward the bed frame to be flush or recessed with respect to a mattress

held on the patient support surface at the leg panel.

10. A hospital bed, comprising:

a hospital bed having a patient support surface comprising a back panel, a seat

panel and a leg panel, the bed configured to rotate to a side egress chair configuration,

characterized in that the hospital bed comprises a pair of stand-assist supports, one

residing proximate each long side of the back panel that are pivotably attached to a

respective portion of the back panel and rotate with the back panel to the side-egress

chair configuration, wherein, when the bed is in the side-egress chair configuration, the

stand-assist supports are configured to pivot outward from the back panel to reside above

and on opposing sides of the seat panel.

11. A method of operating a hospital bed, comprising:

pivoting a pair of stand-assist supports from respective stowed positions



proximate opposing long sides of an outer perimeter of a back panel to an outwardly

extending configuration so that the supports reside above a seat panel of the patient

support surface and one support resides on one side of the seat panel and the other

support resides on the other side of the seat panel.

12. The method of Claim 11, further comprising rotating an articulating patient

support surface to a side egress position before, during or after the pivoting step.

13. A hospital bed, comprising:

a base frame comprising laterally spaced apart first and second long sides and

longitudinally spaced apart top and bottom end portions;

a lifting mechanism secured to the base frame;

a rotating frame mounted on the lifting mechanism, wherein the rotating frame is

configured to rotate horizontally relative to the base frame;

a patient support surface pivotally secured to the rotating frame, wherein the

patient support surface comprises a back panel, a seat panel, and a leg section configured

to articulate relative to each other, and wherein the patient support surface is configured

to translate from a bed configuration to a side-egress chair configuration; and

a pair of longitudinally spaced stand-assist supports pivotally attached to first or

second long side of the base frame, wherein when the patient support surface is in the

side-egress chair configuration, the stand-assist supports are configured to extend above

and on opposing sides of the seat panel and define respective supports for the patient.

14. The hospital bed of Claim 13, further comprising a second pair of

longitudinally spaced stand-assist supports pivotally attached to the other of the first or

second long side of the base frame, wherein when the patient support surface is in the

side-egress chair configuration, one pair of the stand-assist supports are configured to

extend above and on opposing sides of the seat panel while the other pair are stowed in a

substantially horizontal position proximate the respective long side of the base frame.

15. The hospital bed of Claim 13, wherein the stand-assist supports are secured to

the base frame with a releasable locking member such that they are only upwardly

deployable when the patient support surface is in the side-egress position.



16. The hospital bed of Claim 13 wherein the stand-assist supports block rotation

of the patient support surface while extended.

17. The hospital bed of Claim 13, wherein the stand-assist supports comprise an

angular upper portion that extend to provide respective handles with gripping surfaces

for a patient.

18. The hospital bed of Claim 17, wherein each handle is shaped the same, and

wherein each handle has an angle of between about 100-130 degrees measured from a

line drawn through a tip of the respective handle to an intersecting line drawn

perpendicular to a centerline of the second portion.

19. The hospital bed of Claim 13, wherein at least one of the stand-assist supports

is releasably mounted to the base frame and, when released, defines a cane that can be

used by a patient.

20. The hospital bed of Claim 13, wherein the stand-assist supports are mounted

to the base frame to allow the supports to be longitudinally moved about the base frame

to allow for inward and outward lateral adjustment with respect to the seat section in the

side-egress chair position.

21. The hospital bed of Claim 13, wherein the stand-assist supports are mounted

to the base frame to be able to be adjusted in height to lock in different height positions.

22. The hospital bed of Claim 13, further comprising a first pair of side rails and

a second pair of side rails longitudinally spaced apart from the first pair of side rails,

wherein each side rail is movably mounted to the bed with the first pair residing on

opposing sides of the back panel and the second pair residing on opposing sides of the

leg section, with the second pair configured to reside substantially vertically when the

bed is in the side-egress chair configuration, and wherein, when the bed is in the side-

egress chair configuration, the stand-assist supports have handles that extend toward

each other across the seat panel above the second pair of side rails and closer to a center



of the seat section than the second pair of side rails.

23. The hospital bed of Claim 13, wherein the leg section comprises first, second,

and third panels pivotally connected together in series, wherein the leg section first panel

is pivotally connected to the seat panel, and wherein at least some of the plurality of leg

section panels are configured to overlap each other when the patient support surface is in

the side egress chair configuration so that at least two of the leg section panels are in a

substantially horizontal orientation.

24. The hospital bed of Claim 23, wherein the hospital bed is configured to

translate to a stand-assist configuration whereby the seat panel is tilted downward while

the back panel is substantially upright.

25. A method of operating a hospital bed, comprising:

rotating an articulating patient support surface from a bed position to a side

egress position; then

after the rotating step, manually or automatically extending a pair of stand-assist

supports from a stowed position to an upwardly extending configuration so that one

support resides on one side of a seat section and the other resides on the other side of the

seat section; and

inhibiting rotation of the patient support surface back to a bed position while the

stand-assist supports are extended.

26. A method according to Claim 25, further comprising tilting the seat section

downward while the back section is substantially upright to move the bed to a stand-

assist side egress configuration while the stand-assist supports are extended.

27. A method according to Claim 25, further comprising rotating patient side rails

with the back seat and leg sections then tilting the patient side rails down toward a floor

before or during the extending step, wherein the extending step is carried out so that the

pair of stand-assist supports reside above the side rails and so that a handle portion of

each faces each other and resides over the seat section.



28. A method according to Claim 25, further comprising allowing a user to

remove at least one of the stand-assist supports from the bed for use as a cane.

29. A method according to Claim 25, further comprising:

translating the leg section panels so that at least two of the leg section panels are

in a substantially horizontal orientation during or after the rotating step, before the tilting

step.
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