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Description

TECHNICAL FIELD

[0001] The subject matter disclosed herein relates to
adjustable, articulating bedding systems.

BACKGROUND

[0002] Adjustable or articulating beds provide select-
able adjustment of the lower or foot portion and upper or
head portion of a mattress from a traditional flat or hor-
izontal position. Therefore, the head or foot of a user can
be elevated as desired, for example, for comfort, to
provide relief from snoring or to facilitate reading. The
upper and lower portions are adjustable independent of
each other. Adjustment is provided by an articulating
foundation mounted on a frame and supporting a mat-
tress.
[0003] The support members, hydraulic and pneu-
matic lifts and actuators associated with the adjustable
bed are positioned underneath the sleeping surface of
theadjustablebed, extendingdownward toward thefloor.
The adjustable bed sits on a frame having side rails that
hide thesupportmembers, lifts andactuators.Theseside
rails typically extend to the floor and define a distance to
thefloororheightof thesleepingsurface that is fixed.This
fixed height is at least a minimum height required to
accommodate placement of all the support members,
hydraulic and pneumatic lifts, actuators and other elec-
tronics that provide the desired articulation in the adjus-
table bed. DE 20 2013 001182 U1, dated 22 February
2013, is allegedly directed to ’improving a rotary seat bed
of the generic type in suchaway that a stable, structurally
simple rotary bearing of the intermediate frame and the
lying frame arranged thereon is created.
[0004] While living room furniture and bathroom fix-
tures such as showers and tubs have been created to
accommodate individuals with limited mobility, adjusta-
ble beds, while providing improved comfort and custo-
mizationwhile inbed, donotprovideaccommodations for
individuals that may have difficulty getting into and out of
bed. The mattress does not rotate or tilt to assist with
positioning a body in proper alignment within the adjus-
table bed. In addition, the location of the support mem-
bers, lifts and actuators under the adjustable bed in
combination with the bed frame can result in an adjus-
table bed that has a sleeping surface located higher
above the floor, which can further inhibit the ability of
an individual with limited mobility to get into and out of
bed. Therefore, an adjustable bed system is desired that
overcomes these limitations of conventional adjustable
beds.

SUMMARY

[0005] The invention is discosed in the claims. Exemp-
lary embodimentsaredirected to adjustable bedsystems

and methods for making and using the adjustable bed
systems that accommodate individuals with limited mo-
bility by including a rotating and pivoting mechanism that
rotates the sleeping and articulating surfaces of the ad-
justable bed around a vertical axis passing through the
adjustable bed foundation. In one embodiment, this ro-
tating and pivoting mechanism can be adjusted to rotate
in either a clockwise or counterclockwise motion. Rota-
tion by the rotating and pivoting mechanism is accom-
plished in combination with the articulation of the head
and foot portionsof theadjustablebed foundation.There-
fore, the adjustable bed foundation can be rotated while
positioned in either a flat, horizontal position or in a
position with one or more of the head and foot portions
in a raised position. In addition to rotation about the
vertical axis, the rotating and pivoting mechanism can
also tilt the adjustable bed foundation with respect to a
horizontal plane andmove the adjustable bed foundation
laterally.
[0006] Exemplary embodiments are directed to a ro-
tating andarticulating bedhaving a fixedbed framewith a
horizontal support surface and an articulating bed mem-
ber. The articulating bedmember includes an articulating
head portion, an articulating foot portion separate from
the articulating foot portion and a rotating and pivoting
frame mounted on the horizontal support surface and in
communication with the articulating head portion and the
articulating foot portion. The rotating and pivoting frame
is rotatable with respect to the horizontal support surface
around a vertical axis passing through the horizontal
support surface. In addition, the rotating and pivoting
frame provides pivoting movement of the articulating
bed member with respect to the horizontal support sur-
face to tilt thearticulatingbedmember towardat least one
of the articulating head portion and the articulating foot
portion.
[0007] In one embodiment, the articulating head por-
tion and articulating foot portion each articulate with
respect to each other downward toward the horizontal
support surface and upward away from the horizontal
support surface. Articulation occurs independent of rota-
tion of the rotating and pivoting frame and of pivoting
movement of the articulating bedmember with respect to
the horizontal support surface. In one embodiment, the
articulating foot portion articulates downward past a
plane containing the horizontal support surface.
[0008] In one embodiment, the articulating bed mem-
ber also includes an articulating center portion disposed
between the articulating head portion and the articulating
foot portion.Thearticulatingheadportion, thearticulating
center portion and the articulating foot portion articulate
with respect to each other independent of rotation of the
rotating and pivoting frame and of pivoting movement of
thearticulatingbedmemberwith respect to thehorizontal
support surface. In one embodiment, the rotating and
pivoting frame is pivotally connected to the articulating
center to achieve pivoting movement of the articulating
bed member with respect to the horizontal support sur-
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face.
[0009] In one embodiment, the rotating and pivoting
frame provides pivotingmovement of the articulating bed
member with respect to the horizontal support surface to
tilt the articulating bed member toward the articulating
foot portion from a first position with the articulating foot
portion located above the horizontal support surface to a
second position with the articulating foot portion extend-
ing below the horizontal support surface. In one embodi-
ment, the horizontal support surface is located at a given
height, and thearticulating foot portion extendsbelow the
horizontal support surface a distance greater than or
equal to the given height when the articulating bedmem-
ber is in the second position.
[0010] In one embodiment, the rotating and pivoting
frame is rotatable around the vertical axis through an
angle up to about 90°. In one embodiment, the rotating
and pivoting frame is rotatable around the vertical axis in
a first direction of rotation through an angle up to about
90° and in a second direction of rotation through an angle
up to about 90°. The first direction of rotation is opposite
the second direction of rotation. In one embodiment, the
rotating and pivoting frame is rotatable around the ver-
tical axis through an angle up to about 360°.
[0011] In one embodiment, the articulating bed mem-
ber includes an articulating center portion disposed be-
tween the articulating head portion and the articulating
foot portion and a pair of opposing sides extending from
the articulating head portion, through the articulating
center portion to the articulating foot portion. The articu-
lating center portion has a top surface and a bottom
surface opposite the top surface. The rotating and articu-
lating bed further includes apair of armassemblies. Each
arm assembly is attached to one of the opposing sides
and includes an attachment frame connected to the
bottom surface of the articulating center portion and an
arm connected to the attachment frame at a pivot point
and rotatable with respect to the attachment frame
around the pivot point. In one embodiment, each arm
assembly includes a locking mechanism disposed be-
tween the arm and the attachment frame to prevent
rotation of the arm with respect to the attachment frame.
In one embodiment, the attachment frame is removably
connected to the bottom surface of the articulating center
portion or the arm is removably connected to the attach-
ment frame.
[0012] In one embodiment, the articulating bed mem-
ber includes an articulating head portion frame, an ar-
ticulating foot portion frame, anarticulating center portion
disposed between the articulating head portion the ar-
ticulating foot portion and containing an articulating cen-
ter portion frame and at least one mattress removably
attached to the articulating head portion frame, articulat-
ing center portion frame and articulating foot portion
frame. In one embodiment, the articulating bed member
includes a plurality of mattresses. Each mattress is re-
movably attached to one of the articulating head portion
frame, articulating center portion frame and articulating

foot portion frame. In one embodiment, the mattress
includes at least one first part of a two-part mechanical
fastener and at least one of the articulating head portion
frame, articulating center portion frame and articulating
foot portion frame includes at least one secondpart of the
two-part mechanical fastener. In one embodiment, the
two-part mechanical fastener is a zipper, a hook and loop
type fastener, a snap, a pin type fastener, a hook and eye
type fastener, a button, amagnetic fastener, a buckle and
strap, a clamp, a clasp or combinations thereof.
[0013] In one embodiment, the articulating bed mem-
ber includes a mattress disposed on at least one of the
articulating head portion and the articulating foot portion
and a mattress topper removably attached to the mat-
tress. In one embodiment, the rotating andpivoting frame
further provides lateral movement of the articulating bed
member along a plane parallel to and spaced from the
horizontal support surface to move the articulating bed
member toward the articulating head portion or the ar-
ticulating foot portion.
[0014] Exemplary embodiments are also directed to a
rotatingandarticulatingbedhavingafixedbed framewith
a horizontal support surface and an articulating bed
member. The articulating bed member includes an ar-
ticulating head portion with an articulating head portion
frame, an articulating foot portion separate from the
articulating foot portion and containing an articulating
foot portion frame and an articulating center portion dis-
posed between the articulating head portion and the
articulating foot portion and containing an articulating
center portion frame. The articulating head portion and
articulating foot portion each articulate or pivot with re-
spect to the articulating center portion downward toward
the horizontal support surface and upward away from the
horizontal support surface. A rotating and pivoting frame
is mounted on the horizontal support surface and pivo-
tally connected to thearticulating center. The rotatingand
pivoting frame is rotatable with respect to the horizontal
support surface around a vertical axis passing through
the horizontal support surface. In addition, the rotating
and pivoting frame provides pivoting movement of the
articulating center portion with respect to the horizontal
support surface to tilt the articulating bedmember toward
at least one of the articulating head portion and the
articulating foot portion. At least one mattress is remo-
vably attached to the articulating head portion frame,
articulating center portion frame and articulating foot
portion frame.
[0015] Exemplary embodiments are also directed to a
rotatingandarticulatingbedhavingafixedbed framewith
a horizontal support surface. In one embodiment, the
horizontal support surface includes a support plate.
The rotating and articulating bed also includes an articu-
lating bed member. In one embodiment, the articulating
bed member includes an articulating head portion, an
articulating foot portion separate from the articulating
head portion and an articulating center portion disposed
between the articulating head portion and the articulating
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foot portion.Thearticulatingheadportion, thearticulating
center portion and the articulating foot portion articulate
with respect to each other independent of rotation of the
rotating and pivoting frame and of pivoting movement of
thearticulatingbedmemberwith respect to thehorizontal
support surface. In addition, the rotating and pivoting
frame is pivotally connected to the articulating center
to achieve pivoting movement of the articulating bed
member with respect to the horizontal support surface.
[0016] The rotating and articulating bed includes a
rotating and pivoting frame mounted on the horizontal
support surface. The rotating and pivoting frame is in
communication with the articulating bed member. The
rotating andpivoting frame includes abearing plate and a
plurality of discrete bearings disposed between the bear-
ing plate and the horizontal support surface. The rotating
and pivoting frame is rotatable with respect to the hor-
izontal support surface on the plurality of discrete bear-
ings around a vertical axis passing through the horizontal
support surface.
[0017] In one embodiment, each discrete bearing in-
cludes a housing mounted to the bearing plate, a cover
attached to the housing and having a circular opening
and a main ball disposed between the housing and the
cover. Themain ball extends through the circular opening
toward the horizontal support surface. In one embodi-
ment, the plurality of discrete bearings is disposed be-
tween the bearing plate and the support plate. In one
embodiment, each discrete bearing contains amain ball,
and each main ball is in contact with the support plate.
[0018] In one embodiment, each one of the plurality of
discrete bearings is spaced along the bearing plate an
equal distance from the vertical axis. In one embodiment,
the plurality of discrete bearings includes five discrete
bearings. In one embodiment, the five discrete bearings
are spaced equally around a circle centered on the
vertical axis.
[0019] In one embodiment, the rotating and pivoting
frame includes a rotating drive shaft extending through
the support plate and centered on the vertical axis. The
rotating drive shaft has a mounting flange disposed on a
first end of the rotating drive shaft, and the mounting
flange is in contact with the bearing plate. In one embodi-
ment, the rotating and pivoting frame includes an upper
bearing assembly having an upper bearing housing dis-
posed between the mounting flange and the support
plate and a thrust ball bearing disposed within the hous-
ing. The rotatingdrive shaft passes through the thrust ball
bearing. In one embodiment, the thrust ball bearing in-
cludes an upper bearing ring in contact with themounting
flange, a lower bearing ring in contact with the housing
and a plurality of ball bearings disposed between the
upper bearing ring and the lower bearing ring. The rotat-
ing drive shaft is in contact with the plurality of ball
bearings.
[0020] In one embodiment, the rotating and pivoting
frame includes a rotating drive shaft extending through
the support plate and centered on the vertical axis. The

rotating drive shaft includes a mounting flange disposed
on a first end of the rotating drive shaft. The mounting
flange is in contact with the bearing plate. The rotating
drive shaft includes a second end opposite the first end.
The support plate is disposed between the first end and
the second end. The rotating and pivoting frame includes
a lower bearing assembly with a lower bearing housing
disposed between the support plate and the second end
of the rotating drive shaft and a thrust ball bearing dis-
posed within the lower bearing housing. The rotating
drive shaft passes through the thrust ball bearing. In
one embodiment, the thrust ball bearing includes an
upper bearing ring in contact with the housing, a lower
bearing ring and a plurality of ball bearings disposed
between the upper bearing ring and the lower bearing
ring. The rotating drive shaft is in contact with the plurality
of ball bearings.
[0021] In one embodiment, the rotating and pivoting
frame includes a threaded locking ring threaded onto the
rotating drive shaft between the second end of the rotat-
ing drive shaft and the lower bearing assembly. The
threaded locking ring is in contact with the lower bearing
ring.
[0022] In one embodiment, the rotating and pivoting
frame includes a rotating drive shaft extending through
the support plate and centered on the vertical axis. The
rotating drive shaft includes a mounting flange disposed
on a first end of the rotating drive shaft. The mounting
flange is in contact with the bearing plate. The rotating
drive shaft includes a second end opposite the first end,
and the support plate is disposed between the first end
and the second end. A removable drive collar is disposed
over the rotating drive shaft adjacent the second end
such that rotation of the drive collar rotates the rotating
drive shaft. The drive collar has a pair of arm assemblies
extending out from the drive collar. In one embodiment,
the rotating and pivoting frame includes a rotation actua-
tor in contact with the fixed frame and one of the arm
assemblies. Inoneembodiment, the rotatingandpivoting
frame includes a threaded locking ring threaded onto the
rotating drive shaft at the second end of the rotating drive
shaft. The threaded locking ring is in contact with drive
collar.
[0023] Exemplary embodiments are also directed to a
rotatingandarticulatingbedhavingafixedbed framewith
a horizontal support surface containing a support plate,
an articulating bed member and a rotating and pivoting
frame mounted on the horizontal support surface, in
communication with the articulating bed member and
rotatable with respect to the horizontal support surface
around a vertical axis passing through the horizontal
support surface. The rotating andpivoting frame includes
a bearing plate and a plurality of discrete bearings at-
tached to the bearing plate. Each one of the plurality of
discrete bearings is spaced along the bearing plate an
equal distance from thevertical axis and the support plate
and includes amain ball. Eachmain ball is in contact with
the support plate. In one embodiment, the rotating and
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pivoting frame further also includes a rotating drive shaft
extending through the support plate and centered on the
vertical axis. The rotating drive shaft includes amounting
flange disposed on a first end of the rotating drive shaft
and a second end opposite the first end. The mounting
flange is in contactwith the bearing plate, and the support
plate is disposed between the first end and the second
end.
[0024] The rotating and pivoting frame includes an
upper bearing assembly with an upper bearing housing
disposed between the mounting flange and the support
plate and a thrust ball bearing disposed within the hous-
ing. The rotatingdrive shaft passes through the thrust ball
bearing. The rotating and pivoting frame includes a lower
bearing assembly with a lower bearing housing disposed
between the support plate and the second end of the
rotating drive shaft and a thrust ball bearing disposed
within the lower bearing housing. The rotating drive shaft
passes through the thrust ball bearing.
[0025] In one embodiment, the rotating and pivoting
frame also includes a removable drive collar disposed
over the rotating drive shaft adjacent the second end
such that rotation of the drive collar rotates the rotating
drive shaft. The drive collar includes a pair of arm as-
semblies extending out from the drive collar. The rotating
and pivoting frame includes a rotation actuator in contact
with the fixed frame and one of the arm assemblies. In
one embodiment, the rotating and pivoting frame in-
cludes a lower bearing assembly threaded locking ring
threaded onto the rotating drive shaft between the sec-
ond end of the rotating drive shaft and the lower bearing
assembly and a drive collar threaded locking ring
threaded onto the rotating drive shaft at the second
end of the rotating drive shaft. The drive collar threaded
locking ring is in contact with drive collar.
[0026] Exemplary embodiments are directed to a ro-
tating and articulating bed having a fixed bed frame, an
articulating bed frame and a rotating and pivoting frame
mounted on the fixed bed frame and in communication
with the articulating bed frame. The rotating and pivoting
frame includes a plurality of discrete bearings, and the
rotatingandpivoting frameandarticulatingbed frameare
rotatable with respect to the fixed bed frame on the
plurality of discrete bearings around a vertical axis pas-
sing through the fixed bed frame, articulating bed frame
and rotating and pivoting frame. In one embodiment,
each discrete bearing is a bearing wheel. In one embodi-
ment, each bearing wheel rotates about an axis perpen-
dicular to the vertical axis.
[0027] In one embodiment, each one of the plurality of
discrete bearings is spaced an equal distance from the
vertical axis. In one embodiment, the plurality of discrete
bearings contains eight discrete bearings. In one embo-
diment, the eight discrete bearings are spaced equally
around a circle centered on the vertical axis.
[0028] In one embodiment, the rotating and pivoting
frame has a pivot assembly in communication with the
articulatingbed frame to tilt thearticulatingbed framewith

respect to a horizontal plane that is perpendicular to the
vertical axis and a rotation assembly mounted on the
fixed bed frame. The pivot assembly is secured to the
rotation assembly, and the rotation assembly provides
rotation between the pivot assembly and the fixed bed
frame independent of movement of the articulating bed
frame by the pivot assembly. The plurality of discrete
bearings is disposed in the rotation assembly.
[0029] In one embodiment, the rotation assembly in-
cludes a support platemounted on the fixed bed frame, a
bearing plate spaced from the support plate and a rotat-
ing drive shaft extending through the support plate and
centered on the vertical axis. The rotating drive shaft is
secured to the support plate such that rotation of the
rotating drive shaft rotates the bearing plate. The plurality
of discrete bearings is disposed between and in contact
with the support plate and the bearing plate. In one
embodiment, the rotation assembly also includes a
mounting flange attached to the bearing plate. The rotat-
ing drive shaft is attached to the mounting flange. The
rotation assembly includes a bearing housing disposed
between the flange and the support plate and a thrust
bearing disposed in the bearing housing. The rotating
drive shaft passes through the thrust bearing.
[0030] In one embodiment, the rotation assembly also
includes amounting flange attached to the bearing plate.
The rotatingdrive shaft is attached to themounting flange
at a first end of the rotating drive shaft. A removable drive
collar is disposed over the rotating drive shaft adjacent a
second end of the rotating drive shaft opposite the first
end. Rotation of the drive collar rotates the rotating drive
shaft, and the support plate is disposed between the first
end and the second end. In one embodiment, the remo-
vable drive collar includes a pair of arm assemblies
extending out from the drive collar, and the rotation
assembly further includes a rotation actuator attached
to one of the arm assemblies and the fixed bed frame.
[0031] In one embodiment, wherein each wheel bear-
ing has a mount attached to the support plate and a
bearing wheel rotatably disposed in the mount. Each
bearing wheel is in contact with the bearing plate. In
one embodiment, the pivot assembly includes a base
frame fixedly attached to the bearing plate and at least
one pivot arm pivotally attached to the base frame and
connected to the articulating bed frame. In one embodi-
ment, the base frame includes a pair of parallel beam
members in contact with the bearing plate. At least one
beam member is secured to the bearing plate with a
plurality of fasteners. In one embodiment, the articulating
bed frame includes a center portion, an articulating head
portion pivotally attached to the center portion, an articu-
lating foot portion pivotally attached to the center portion,
a first linear actuator connected between the center por-
tion and the articulating head portion and a second linear
actuator connected between the center portion and the
articulating foot portion. The pivot arm is attached to the
center portion, and the pivot assembly also includes a
pivot actuator connected to thebase frameand thecenter
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portion. In one embodiment, the pivot frame includes two
pivot arms. Each pivot arm has a pivot end pivotally
attached to the base frame and a fixed end attached to
the center portion.
[0032] Exemplary embodiments are also directed to a
rotating and articulating bed having a fixed bed frame, a
rotation assembly mounted on the fixed bed frame, a
pivot assemblymounted on the rotation assembly andan
articulating bed frame mounted on the pivot assembly.
The articulating bed frame includes a plurality of pivotally
connected distinct portions. The rotation assembly ro-
tates the pivot assembly and the articulating bed frame
with respect to the fixed bed frame around a vertical axis
passing through the rotating andarticulating bed, and the
articulatingbed framearticulates thedistinct portionsand
the pivot assembly tilts the articulating bed frame with
respect to a horizontal plane that is perpendicular to the
vertical axis independent of rotation by the rotation as-
sembly and articulation by the articulating bed frame.
[0033] In one embodiment, the rotation assembly in-
cludes a support plate mounted on the fixed bed frame,
and a bearing plate spaced from the support plate. The
pivot assembly is mounted on the bearing plate. A plur-
ality of discrete wheel bearings is disposed between the
support plate and the bearing plate. Each discrete wheel
bearing includes a mount attached to the support plate
andabearingwheel rotatably disposed in themount. The
bearing wheel is in contact with the bearing plate. In one
embodiment, each bearing wheel rotates about an axis
perpendicular to the vertical axis, and the rotation as-
sembly includes eight discrete wheel bearings spaced
equally around a circle centered on the vertical axis.
[0034] Exemplary embodiments are also directed to a
rotating and pivoting frame for a bed. The rotating and
pivoting frame includes a rotation assembly with a sup-
port plate, a bearing plate spaced from the support plate
and a plurality of discrete wheel bearings disposed be-
tween the support plate and the bearing plate. The bear-
ing plate is rotatable with respect to the support plate on
the plurality of discrete wheel bearings around a vertical
axis passing through the support plate and bearing plate.
The rotating and pivoting frame also includes a pivot
assembly mounted on the bearing plate opposite the
plurality of discrete wheel bearings. The pivot assembly
includes a base frame fixedly attached to the bearing
plate, at least one pivot armpivotally attached to the base
frame, and a pivot actuator connected to the base frame.
The at least one pivot arm tilts with respect to a horizontal
plane that is perpendicular to the vertical axis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] The accompanying drawings, which are incor-
porated in and constitute a part of the specification,
illustrate one or more embodiments and, together with
the description, explain these embodiments. In the draw-
ings:

Figure 1 is a top perspective view of an embodiment
of a rotating and articulating bed in a flat position;
Figure 2 is a top perspective view of an embodiment
of a rotating and articulating bed in a flat positionwith
an arm assembly raised;
Figure 3 is a is a top perspective view of an embodi-
ment of a rotating and articulating bed with the ar-
ticulating head portion raised;
Figure 4 is a top perspective view of an embodiment
of a rotating and articulating bed with the articulating
head portion raised and an arm assembly raised;
Figure 5 is a top perspective view of an embodiment
of a rotating and articulating bed with the articulating
head portion raised and the articulating foot portion
raised;
Figure 6 is a top perspective view of an embodiment
of a rotating and articulating bed with the articulating
head portion raised, the articulating foot portion
raised, and the articulating bedmember rotated 90°;
Figure 7 is a top perspective view of an embodiment
of a rotating and articulating bed with the articulating
head portion raised, the articulating bed member
rotated 90° and the articulating foot portion lowered
past the plane of the horizontal support surface;
Figure 8 is a top perspective view from a head end of
anembodiment of a rotatingandarticulatingbedwith
the articulating head portion raised, the articulating
bedmember rotated 90°, the articulating foot portion
lowered past the plane of the horizontal support
surface and the articulating bed member pivoted
toward the articulating foot portion;
Figure 9 is a top perspective view from a side of an
embodiment of a rotating and articulating bed with
the articulating head portion raised, the articulating
bedmember rotated 90°, the articulating foot portion
lowered past the plane of the horizontal support
surface and the articulating bed member pivoted
toward the articulating foot portion until the articulat-
ing foot portion contacts the floor;
Figure 10 is a schematic elevational representation
of an embodiment of a rotating and articulating bed;
Figure 11 is a perspective view of an embodiment of
an arm assembly;
Figure 12 is a partial view of an embodiment of an
arm assembly attached to a bottom surface of an
articulating center portion of the rotating and articu-
lating bed;
Figure 13 is a schematic representation of a rotation
actuator for rotating the shaft and bearing plate;
Figure 14 is a schematic representation of a pivot
actuator attached to the articulating center portion
frame and with the articulating center portion frame
in an initial flat position;
Figure 15 is a schematic representation of a pivot
actuator attached to the articulating center portion
frame and with the articulating center portion frame
pivoted toward the articulating foot portion;
Figure 16 is a top perspective view of another em-
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bodiment of a rotating and articulating bed with the
articulating head portion raised and the articulating
foot portion raised;
Figure 17 is a bottomperspective view of an embodi-
ment of a rotating and articulating bed with the ar-
ticulating bed member rotated, the articulating head
portion raised, and the articulating foot portion ar-
ticulated downward;
Figure18 isasideviewofanembodimentof aportion
of the rotating and pivoting frame and support plate;
Figure 19 is a bottom perspective view of a portion of
the rotating and pivoting frame;
Figure20 isa topperspective viewof anembodiment
of a portion of the rotating and pivoting frame and
support plate;
Figure 21 is a top perspective view of a portion of the
rotating and pivoting frame;
Figure 22 is a side hidden line view of a portion of the
rotating and pivoting frame;
Figure 23 is a bottom view of a portion of the rotating
andarticulatingbedwith thearticulatingbedmember
rotated, the articulating head portion raised, and the
articulating foot portion articulated downward; and
Figure 24 is a bottom perspective view of a portion of
the rotating and articulating bed with the articulating
bed member rotated, the articulating head portion
raised, and the articulating foot portion articulated
downward
Figure 25 is a perspective view of an embodiment of
a rotating and articulating bed with the articulating
head portion raised and the articulating foot portion
raised;
Figure 26 is a side view of the rotating and articulat-
ing bed in a flat position;
Figure 27 is an exploded perspective view from the
bottom of the rotating and articulating bed;
Figure 28 is anexploded side viewof the rotating and
articulating bed;
Figure 29 is a perspective view of an embodiment of
the rotation assembly of the rotating and articulating
bed;
Figure 30 is a side view of the rotation assembly
without the rotation actuator;
Figure 31 is an exploded side view of the rotation
assembly without the rotation actuator;
Figure 32 is an exploded perspective view from the
top of the rotation assembly without the rotation
actuator;
Figure 33 is a hidden line side view of the rotation
assembly without the rotation actuator;
Figure 34 is a perspective view of an embodiment of
a wheel bearing;
Figure 35 is an exploded perspective view of the
wheel bearing;
Figure 36 is top view of an embodiment of a pivot
assembly for the rotating and articulating bed; and
Figure 37 is an exploded perspective view of the
pivot assembly.

DETAILED DESCRIPTION

[0036] The following description of the embodiments
refers to the accompanying drawings. The same refer-
ence numbers in different drawings identify the same or
similar elements. The following detailed description does
not limit the invention. Instead, the scope of the invention
is defined by the appended claims.
[0037] Reference throughout the specification to "one
embodiment" or "an embodiment" means that a given
feature, structure or characteristic described in connec-
tion with an embodiment is included in at least one
embodiment of the subject matter disclosed. Thus, the
appearance of the phrases "in one embodiment" or "in an
embodiment" in various places throughout the specifica-
tion is not necessarily referring to the same embodiment.
Further, the features, structuresor characteristicsmaybe
combined in any suitablemanner in one ormore embodi-
ments.
[0038] Exemplary embodiments are directed to a ro-
tating and articulating bed. The rotating and articulating
bed includes a first, outer, fixed bed frame having a
horizontal support surface spaced from the floor and
extending between the head end and the foot end of
the fixed bed frame. In one embodiment, the rotating and
articulating bed includes a head board attached to the
headendof thefixedbed frameanda foot boardattached
to the foot end of the fixed bed frame opposite the head
end. In one embodiment, at least one of the head board
and foot board extends above the horizontal support
surface. The horizontal support surface extends from
the head end to the foot end of the fixed bed frame. In
addition, the horizontal support surface extends from
side to side of the fixed bed frame.
[0039] In one embodiment, the fixed bed frame has a
base surface opposite the horizontal support surface.
The fixed bed frame has a thickness between the based
surface and the horizontal support surface. In one em-
bodiment, the base surface is configured to rest directly
on the floor. The thickness of the fixed bed frame defines
a given height of the horizontal support surface from the
floor when the base surface is in contact with the floor. In
another embodiment, the fixed bed frame includes a
plurality of legs extending down from the base surface.
The legs are in contact with the floor and space the base
surface from the floor. In another embodiment, the fixed
bed frame is attached to and supported by a wheeled,
elevating framehavingaplurality ofwheels. Thewheeled
elevating frame extends past the base surface and con-
tains the framingmembers, motors, electronics and con-
trols to selectively position thefixedbed frame ineither an
elevated position or a lowered position. The base surface
of fixed bed frame in the lowered position is located at a
height above the floor of about the height of the wheels.
[0040] The rotating and articulating bed also includes
an articulating bed member disposed on top of or above
thehorizontal support surface.Thearticulatingbedmem-
ber includes the framing members, supports, motors,
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actuators, power sources, control electronics, switches
and remotes to provide the desired rotation, articulating,
pivoting and sliding of the articulating bed member with
respect to the horizontal support surface. Thearticulating
bedmember includes an articulating head portion and an
articulating foot portion separate from the articulating
head portion. The articulating head portion articulates
with respect to the articulating foot portion. The articulat-
ing bed member includes an articulating center or seat
portion disposed between and in contact with the articu-
lating head portion and the articulating foot portion. The
articulating head portion and the articulating foot portion
articulate with respect to the articulating center portion
independent of each other. In addition, the head and foot
portions also rest on the base frame member for posi-
tional stop in the flat position.
[0041] In one embodiment, the articulating bed mem-
ber includes at least one mattress disposed on and
covering the articulating head portion, the articulating
center portion and the articulating foot portion. In one
embodiment, the articulating head portion includes an
articulating head portion frame, and the articulating foot
portion includes an articulating foot portion frame. In
addition, the articulating center portion includes an ar-
ticulating center portion frame. The articulating head
portion frame, the articulating center portion frame and
the articulating foot portion frame articulate with respect
to each other. The at least one mattress is attached to at
least one of the articulating head portion frame, the
articulating center portion frame and the articulating foot
portion frame. In one embodiment, the articulating bed
member includes three separate mattresses or mattress
sections, eachseparatemattress isattached tooneof the
articulating head portion frame, the articulating center
portion frame and the articulating foot portion frame. In
one embodiment, the mattress is releasably attached to
at least one of the articulating head portion frame, the
articulating center portion frame and the articulating foot
portion frame. In one embodiment, the articulating bed
member includes at least one mattress topper or mat-
tress pad releasably attached to the mattress.
[0042] In one embodiment, the articulating bed mem-
ber includesa rotatingandpivoting framemountedon the
horizontal support surfaceand in contactwith at least one
of the articulating head portion, the articulating foot por-
tion and the articulating center portion. In one embodi-
ment, the rotating and pivoting frame is mounted to the
horizontal support surface. In one embodiment, framing
members, supports, motors, actuators, control electro-
nics, power sources and switches are disposed among
the articulating head portion, the articulating foot portion,
the articulating center portion and the rotating and pivot-
ing frame to provide the desired articulation for the articu-
lating head portion, the articulating foot portion and the
articulating center portion. In one embodiment, the fram-
ing members, supports, motors, actuators, control elec-
tronics, power sources and switches are disposed be-
tween the rotating and pivoting frame and at least one of

the articulating head portion, the articulating foot portion
and the articulating center portion.
[0043] The framing members, supports, motors, ac-
tuators, control electronics, power sources and switches
also provide for the rotation, pivoting and sliding move-
ment of the articulating bed member with respect to the
fixed frame and the horizontal support surface. In one
embodiment, the articulating bed member, and in parti-
cular the rotating and pivoting frame, rotates with respect
to the horizontal support surface in a plane parallel to the
horizontal support surface. The articulating bed member
rotates around a vertical axis perpendicular to and pas-
sing through the horizontal support surface. The articu-
lating bed member rotates around the vertical access
through an angle up to 360°.
[0044] In addition to rotation in a plane parallel to the
horizontal support surface, the articulating bed member
pivots with respect to the plane in which it rotates and,
therefore, with respect to the horizontal support surface.
Pivoting the articulating bed member tilts the articulating
bed member forward, i.e., towards the articulating foot
portion, or backwards, i.e., toward the articulating head
portion. In one embodiment, pivoting motion is provide
between the rotating and pivoting frame and the articu-
lating center portion. In one embodiment, in addition to
rotational and pivoting movement of the articulating bed
member, sliding or lateral movement of the articulating
bed member along the plane parallel to the horizontal
support surface is provided. In one embodiment, the
rotating and pivoting frame provides for lateral or sliding
movement along the plane parallel to the horizontal
support surface. Lateral or sliding movement occurs in
at least one of a direction from side to side of the articu-
lating head portion, the articulating foot portion and the
articulating center portion and a direction along a line
passing through the articulating bed member from the
articulating head portion through the articulating center
portion to the foot portion.
[0045] In oneembodiment, the rotatingandarticulating
bed includes a set or pair of arms. In one embodiment,
each arm in the set of arms is located on a side of the
articulating bed member and in particular on one side of
the articulating head portion, the articulating foot portion
or the articulating center portion. Preferably, each arm is
located on one side of the articulating center section. In
one embodiment, each arm is attached to the side of the
articulating center section. Preferably, each arm is at-
tached to the bottom surface of the articulating center
section. Attachment to the bottom surface facilitates the
use of a removable mattress and the attachment of
mattress toppers and sheets to the mattress. In one
embodiment, each arm is removable. In one embodi-
ment, each arm is moveable from a first down position
with the arm generally parallel to the top surface of the
articulating center portion and a second up position with
the arm at an angle with respect to the top surface of the
articulating center portion. In one embodiment, each arm
pivots to move between the first down position and the
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second up position. In one embodiment, each arm is
lockable in at least one of the first down position and
the second up position.
[0046] The rotating, articulating, pivoting and sliding
movement of thearticulatingbedmember, and if included
height adjustment of the fixed bed frame, provide access
to and use of the rotating and articulating bed by persons
with limitedmobility. The articulating bedmember can be
selectively positioned in a variety of arrangements be-
tween a horizontal position and a rotated and pivoted
position. In the horizontal position, the articulating head
portion, the articulating foot portion and the articulating
center portion are flat and parallel with the horizontal
support surface, and the articulating head portion and
the articulating foot portion are aligned with the head end
and foot end respectively of the fixed bed frame. In the
rotated andpivotedposition, the articulating bedmember
is rotated 90° with respect to the fixed bed frame and
articulated and pivoted such that the articulating head
portion, the articulating foot portion and the articulating
center portion are arranged as a seating position with the
articulating foot portion extending over the side of the
fixed bed frame and all the way to the surface on which
the base surface of the fixed bed frame rests.
[0047] In one embodiment, the fixed bed frame in-
cludes a head end support and a foot end support to
provide support to the articulating head portion and the
articulating foot portion in the horizontal position. One or
more notches can be provided in the articulating head
portion and the articulating foot portion to engage the
head end support and the fort end support. From the
horizontal position, the articulating head portion, the
articulating foot portion and thearticulating center portion
can be adjusted as in a typical adjustable bed.
[0048] In one embodiment, to facilitate a person with
limited mobility getting out of the bed, the articulating
center portion is rotated with respect to the horizontal
support surface with the head portion, foot portion and
center portion positioned in accordance with a sitting or
reclining position. The articulating bed member con-
tinues to rotate while the articulating foot portion is low-
ered past the plane of the horizontal support surface. At
the same time, the articulating bed member is pivoted
forward and can also be moved laterally so that the foot
portion extends off the side of the horizontal support
surface and extends towards the floor. This movement
continues, until the articulating bed member has rotated
about 90° and the head portion, center portion and foot
portion of the articulating bed member are articulated,
pivotedandslid to formachair reaching to thegroundand
facing the side of the bed. Reversing these steps pro-
vides for a person with limited mobility to get into the
articulating bed.
[0049] Referring now to Figs. 1‑10, an exemplary em-
bodiment of a rotating and articulating bed 100 is illu-
strated. The rotating and articulating bed includes a fixed
bed frame 102 and an articulating bed member 104
mounted on the fixed bed frame. The articulating bed

member is mounted on the fixed bed frame to provide
rotating, articulating, pivoting and sliding movement of
the articulating bedmember with respect to the fixed bed
frame. Suitable sizes for the rotating and articulating bed
including the fixed bed frame and the articulating bed
member including twin, full, queen, king and California
king.
[0050] The fixedbed frame is constructed from framing
materials that includewood,metal, composite andplastic
framing materials. In addition, the fixed bed frame is
covered with upholstery and padding. The fixed bed
frame has a head end 108, a foot end 110 opposite the
headendandapair of opposingsides112extending from
the head end to the foot end. The fixed bed frame has a
fixed frame length 114 from the head end to the foot end
and a fixed framewidth 116 between the pair of opposing
sides.
[0051] The fixed bed frame includes a horizontal sup-
port surface 106 and a base surface 118 opposite the
horizontal support surface. In one embodiment, the hor-
izontal support surface extends the entire fixed frame
length and the entire fixed frame width. In one embodi-
ment, the fixed bed frame includes a head end support
122extending up from thehorizontal support surfaceand
in from the head end and a foot end support 120 extend-
ing up from the horizontal support surface and in from the
foot end. In one embodiment, the head end support and
the foot end support extend the entire fixed frame width.
The horizontal support surface extends from the foot end
support to the head end support. The head end support
and the foot end support have a support height 124 up
from thehorizontal support surface. The support height is
selected to be sufficient to accommodate framing and
operational elements located between the fixed frame
and the articulating bed member.
[0052] In one embodiment, the horizontal support sur-
face is spaced from the base surface a given distance
126. This given distance is the height of the horizontal
support surface from the floor when the base surface is
placed in contact with the floor. The given distance and
the support height define the overall thickness 128 of the
fixed frame. In one embodiment, the fixed from includes a
plurality of support legs 132 (Figs. 1‑9) extending down
from the base surface. For example, the fixed frame
includes four support legs, one support leg adjacent each
cornerof thefixed frame. Inoneembodiment, the legsare
removable. In one embodiment, the legs are extensible.
When the fixed frame includes legs, the height of the
horizontal support surface is the overall thickness plus
the length of the support legs. In one embodiment, the
fixed frame includes a plurality of wheels or rollers at the
base surface. Suitable arrangements for wheels and
rollers are known and available in the art.
[0053] The articulating bed member 104 includes an
articulating head portion 134 and a separate articulating
foot portion 138. The articulating head portion and articu-
lating foot portion articulate with respect to each other
downward toward the horizontal support surface in the
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direction of arrowB and upward away from the horizontal
support surface in the direction of arrow A. Upward and
downward articulation provides for movement and posi-
tioning of the articulating head portion and articulating
foot portion from a flat position illustrated in Figs. 1, 2 and
10, and various articulated positions illustrated in Figs.
3‑9. In one embodiment, the articulating foot portion
articulates downward past a plane 130 (Fig. 10) contain-
ing the horizontal support surface (Fig. 7). Articulation of
the articulating head portion and the articulating foot
portion is conducted independent of other adjustments
andmovements of the articulating bedmember including
rotation, pivotingand slidingmovement of the articulating
bed member with respect to the fixed bed frame and the
horizontal support surface.
[0054] In one embodiment, the articulating bed mem-
ber includes an articulating center portion 136 disposed
between and in communicationwith the articulating head
portion and the articulating foot portion. The articulating
head portion and the articulating foot portion articulate
with respect articulating center portion. Articulation of the
articulating head portion, the articulating center portion
and the articulating foot portionwith respect to eachother
occurs independent of rotational, pivoting and sliding
movement of the articulating bed member with respect
to the fixed frame. The articulating head portion, articu-
lating center portion and articulating foot portion span the
fixed frame length 114 from the head end to the foot end
and the fixed frame width 116 between the pair of oppos-
ing sides.
[0055] In one embodiment, the articulating bed mem-
ber includes at least one articulating head portion frame
150 disposed in the articulating head portion and at least
one articulating foot portion frame disposed in the articu-
lating foot portion. In one embodiment, the articulating
bed member includes a first articulating foot portion
frame 158 and a second articulating foot portion frame
160 pivotally attached to the first articulating foot portion
frame. The first and second articulating foot portion
frames provide for separate positioning of the upper
leg and lower leg portions of the articulating foot portion.
The articulating bedmember includes at least one articu-
lating center portion frame 154 disposed between the
articulating head portion frame and the articulating foot
portion frame, e.g., the first articulating foot portion frame
158.
[0056] The articulating center portion frame is pivotally
connected to the articulating head portion frame and the
articulating foot portion frame. A first actuator assembly
152, i.e., the head portion actuator, is provided between
the articulating center portion frame and the articulating
heat portion frame.A secondactuator assembly 156, i.e.,
the foot portion actuator, is provided between the articu-
lating center portion frame and the articulating foot por-
tion frame. The actuator assemblies include the actua-
tors, motors, push rods and frame members to provide
the desired articulation among the articulating head por-
tion, the articulation center portion and the articulating

foot portion.
[0057] The articulating head portion, the articulating
center portion and the articulating foot portion includes a
top surface 140 and a bottom surface 142 opposite the
top surface. Thearticulating headportion, the articulating
center portion and the articulating foot portion can be set
in a flat, i.e., unarticulated position, with the articulating
head portion aligned with the head end of the fixed frame
and the articulating foot portion aligned with the foot end
of the fixed frame (Fig. 1). The bottom surface at the
articulating head portion is aligned over the head end
support 122, and the bottom surface at the articulating
foot portion is aligned over the foot end support 120. In
one embodiment, the bottom surface is in contact with at
least one of the head end support and the foot end
support. This arrangement defines a space or cavity
180 between the bottom surface and the horizontal sup-
port surface that extends from the head end support to
the foot end support.
[0058] The articulating bed member 104 also includes
at least one mattress 176 attached to the articulating
head portion frame, articulating center portion frame
and articulating foot portion frame. In another embodi-
ment, the articulating bed member includes a plurality of
mattressesormattress sections.Eachoneof theplurality
of mattresses is attached to one of the articulating head
portion frame, articulating center portion frame and ar-
ticulating foot portion frame. In one embodiment, the
mattress is not removable from the articulating bedmem-
ber. In one embodiment, one or more of the articulating
head portion frame, articulating center portion frame and
articulating foot portion frame is integrated into the mat-
tress. Preferably, the mattress is removably attached to
the articulating head portion frame, articulating center
portion frame and articulating foot portion frame. Re-
moveable attachment of the mattress is provided by at
least one or a plurality of two-part mechanical fasteners
174 disposed between the mattress and each one of the
articulating head portion frame, articulating center por-
tion frame and articulating foot portion frame. Suitable
two-partmechanical fasteners include, but arenot limited
to, a zipper, a hook and loop type fastener, a snap, a pin
type fastener, a hook and eye type fastener, a button, a
magnetic fastener, a buckle and strap, a clamp, a clasp
and combinations thereof.
[0059] In one embodiment, the mattress, or each one
of the plurality of mattresses, includes at least one first
part of a two-part mechanical fastener. In addition, at
least one of the articulating head portion frame, articulat-
ing center portion frame and articulating foot portion
frame includes at least one second part of the two-part
mechanical fastener. The first and second parts of the
two-part mechanical fasteners can be located between
the bottom surface of the mattress and the top surface of
the articulating head portion frame, articulating center
portion frame and articulating foot portion frame. There-
fore, the two-part mechanical fastener can be hidden
from view. In another embodiment, the two-part mechan-
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ical fastener is locatedbetweena fabric skirt or side of the
mattress and the sides of the articulating head portion
frame, articulating center portion frame and articulating
foot portion frame.
[0060] In one embodiment, a plurality of first parts of a
mechanical fasters, i.e., a plurality of fist parts of snaps or
hook and loop type fasteners, are attached along a
bottom skirt area of the mattress or fabric border extend-
ing down from the bottom of the mattress, and a corre-
sponding plurality of second parts of the mechanical
fasteners are attached to the sides of one or more of
the articulating head portion frame, articulating center
portion frame and articulating foot portion frame. There-
fore, themattress is placed on top of the articulating head
portion frame, articulating center portion frame and ar-
ticulating foot portion framewith the fabric skirt extending
over the sides, and the first and second parts of the two-
part mechanical fasteners are aligned. Once aligned, the
first and second parts of the two-part mechanical fasten-
ers are connected, securing the mattress to the articulat-
ing head portion frame, articulating center portion frame
andarticulating foot portion frame.Releasing the first and
second parts allows removal of the mattress.
[0061] In another embodiment, the first part of the two-
part mechanical fastener is provided as a first part of a
zipper running along the bottom of the mattress. The
second part of the two-part mechanical fastener is a
second part of the zipper running along one or more of
the articulating head portion frame, articulating center
portion frame and articulating foot portion frame. In one
embodiment, the secondpart of the zipper is contained in
a strip of fabric attached to one ormore of the articulating
head portion frame, articulating center portion frame and
articulating foot portion frame. In another embodiment,
the second part of the zipper is provided on a sheet of
fabric that is placed under one or more of the articulating
head portion frame, articulating center portion frame and
articulating foot portion frame. Again, the mattress is
placed on the top of the articulating head portion frame,
articulating center portion frame and articulating foot
portion frame, and the first and second parts of the zipper
are aligned. The zipper is then closed, securing the
mattress to the articulating head portion frame, articulat-
ing center portion frame and articulating foot portion
frame.
[0062] In one embodiment, articulating bed member
includes at least onemattress topper 178 attached to the
top of the mattress and disposed on at least one of the
articulating head portion, the articulating center portion
and the articulating foot portion. In one embodiment, the
articulating bed member includes a plurality of mattress
toppers. Each mattress topper is attached to one of a
plurality ofmattresses.Suitablemattress toppersprovide
protection for the mattress or impart a soft cushion sur-
face to the top of the surface. While the mattress topper
can be fixed to the top of the mattress, for example using
stitching, preferably the mattress topper is removably
attached to the top of the mattress. In one embodiment,

the mattress topper includes the first part of a two-part
mechanical fastener, and themattress includes a second
part of the two-part mechanical fastener. Suitable two-
partmechanical fasteners include,but arenot limited to, a
zipper, a hook and loop type fastener, a snap, a pin type
fastener, a hook and eye type fastener, a button, a
magnetic fastener, a buckle and strap, a clamp, a clasp
and combinations thereof. In one embodiment, the mat-
tress topper is secured to themattress using a plurality of
elastic straps.
[0063] In one embodiment, the articulating bed frame
includes a rotating and pivoting frame 144. The rotating
and pivoting frame is disposed in the cavity 180 and is
mounted on the horizontal support surface 106. In one
embodiment, the rotating and pivoting frame is posi-
tioned on or above a support plate 146 mounted to the
horizontal support surface. In one embodiment, the ro-
tating and pivoting frame is in communication with and
attached to at least one of the articulating head portion
and the articulating foot portion. In another embodiment,
the rotating and pivoting frame is in communication with
and connected to the articulating center portion. In one
embodiment, connection to the articulating head portion,
the articulating center portion or the articulating foot
portion is connection to the articulating head portion
frame, the articulating center portion frame or the articu-
lating foot portion frame.
[0064] The rotating and pivoting frame 144 is rotatable
with respect to the horizontal support surface or the
support plate around a vertical axis 148 passing through
and perpendicular to the horizontal support surface and
the support plate. The rotating and pivoting frame also
provides pivotingmovement of the articulating bedmem-
berwith respect to thehorizontal support surface to tilt the
articulating bedmember toward at least one of the articu-
lating head portion as indicated by arrow C, and the
articulating foot portion as indicated by arrow D. In one
embodiment, the rotating and pivoting frame pivots the
articulating center portion or the articulating center por-
tion frame backwards towards the articulating head por-
tionor forward towards thearticulating foot portion. Inone
embodiment, the rotating and pivoting frame is pivotally
connected to the articulating center portion or the articu-
lating center portion frame. In one embodiment, the
rotating and pivoting frame is pivotally connected to
the articulating center portion or the articulating center
portion frame at one or more pivot points 170.
[0065] In oneembodiment, the rotatingandarticulating
bed includesashaft 166passing from thefixedbed frame
through the support plate and into the rotating and pivot-
ing frame.The shaft is a cylindrical shaft that is concentric
with vertical axis. In one embodiment, the rotating and
pivoting frame is rotatable around the vertical axis
through an angle up to about 90° in a single direction
of rotation around the vertical axis. In another embodi-
ment, the rotating and pivoting frame is rotatable around
the vertical axis in a first direction of rotation through an
angle up to about 90° and in a seconddirection of rotation
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through an angle up to about 90°. The first direction of
rotation is opposite the second direction of rotation. In
one embodiment, the rotating and pivoting frame is ro-
tatable around the vertical axis through an angle up to
about 360°.
[0066] In one embodiment, the rotating and pivoting
frame144 includesabearingplate169disposedon topof
the support plate 146. A bearing surface is defined be-
tween the bearing plate and the support plate, and the
bearing plate rotates with respect to the support plate on
the bearing surface. In one embodiment, a plastic bear-
ing member is included between the bearing plate and
the support plate. In another embodiment, bearings,
including ball bearing and roller bearings are provided
between the bearing plate and the support plate, for
example, in channels or grooves in the bearing surface,
to improve rotation between the bearing plate and the
support plate.
[0067] In one embodiment, the bearing plate is fixedly
attached to the shaft 166 anddoes not rotatewith respect
to the shaft. Therefore, rotation of the shaft rotates the
bearing plate. Referring now to Fig. 13, in one embodi-
ment, the rotation actuator 252, i.e., the actuator that
provides rotation of the bearing plate, is a linear actuator
that is disposed within the fixed frame 222 and rotation-
ally or pivotally connected to a frame member 224 within
the fixed frame. The extensible rod 254 of the rotation
actuator is connected to an arm 258 attached to and
extending from the shaft 260 at a pivot point 256. The
shaft is fixedly connected to the bearing plate. Therefore,
when the rotation actuator is in a first position, e.g.,
retracted, the bearing plate is in a first non-rotated posi-
tion 218. Extending the extensible rodmoves the rotation
actuator toa secondposition262and thearm toasecond
position 226. This also rotates the shaft and moves the
bearing plates to a second rotated position 220, which
represents 90° of rotation in a first direction. Rotation of
the shaft and therefore the bearing plate through 90°
degrees in a second direction opposite the first direction
canbeaccomplishedby having the arm in a reversed first
position 264.
[0068] Returning toFigs.1‑10, inanotherembodiment,
amotor is provided in communication with one end of the
shaft disposed in the rotating and pivoting frame. The
motor is fixedly attached to the shaft and to the rotating
andpivoting frame, e.g., the bearing plate. Therefore, the
motor rotates the bearing plate and therefore the rotating
and pivoting frame around the shaft. In another embodi-
ment, a motor 164 is disposed in the fixed frame and is in
contact with a portion of the shaft disposed in the fixed
frame. The motor is fixedly attached to the fixed frame
and to the shaft. In addition, the portion of the shaft
extending into the rotating and pivoting frame is fixedly
secured to the rotating and pivoting frame, i.e., the bear-
ing plate. Therefore, the motor rotates the shaft around
the vertical axis, and the rotating shaft rotates the rotating
and pivoting frame around the vertical axis.
[0069] In one embodiment, the rotating and pivoting

frame includes a pair of parallel frames members 182
spaced from each other and extending under the articu-
latingcenterportionandarticulatingcenterportion frame.
Each frame member includes a top 184, and the articu-
lating center portion frame articulates with respect to
each top from an initial position that is in contact with
or adjacent and parallel to the tops to positions in which
the articulating center portion frame is at an angle to each
top. In one embodiment, each frame member is con-
nected to the articulating center portion frame, for exam-
ple at a pivot point. In one embodiment, the articulating
center portion frame is attached toeach framemember to
provide both pivoting and slidingmovement of the articu-
lating center portion with respect to the rotating and
pivoting frame.
[0070] In one embodiment, each parallel frame mem-
ber is secured to the bearing plate, for example, by welds
or using a plurality of fasteners such as bolts. In one
embodiment, each frame member is attached to the
bearing plate using three fasteners, one adjacent either
end of the frame member and one in the middle of the
frame member. Therefore, rotation of the bearing plate
rotates the parallel framemembers. The fasteners do not
interferewith the rotation of the bearing platewith respect
to the support plate. In one embodiment, a pivot actuator
168 is disposed on the bearing plate between the parallel
frame members. Preferably, the pivot actuator is a linear
actuator. The pivot actuator is disposed between and
pivotally attached to the bearing plate and the articulating
center portion frame.Movement of thepivot actuator, and
in particular the push rod of the pivot actuator, produces
pivoting movement of the articulating center portion.
Therefore, the rotating and pivoting frame includes four
actuators, a headportionactuator, a foot portionactuator,
a rotation actuator and a pivot actuator. In one embodi-
ment, all four actuators are linear actuators. In one em-
bodiment, all four actuators are identical actuators.
[0071] Referring now to Figures 14 and 15, in one
embodiment, the pivot actuator 308 is pivotally con-
nected to the top of the bearing plate 306 between the
parallel frame members 304. The end of extensible rod
310 of the pivot actuator is rotationally or pivotally con-
nected to the articulating center portion frame302. In one
embodiment, theextensible rod is connectedandspaced
a distance 312 from the end 314 of the articulating center
portion frame adjacent the articulating foot portions. In
one embodiment, the distance is about 8 inches. When
the pivot actuator is in a first retracted position, the
articulating center portion frame 302 is substantially flat
and located above and parallel to the top surfaces 318 of
the parallel frame members (Fig. 14). Extending the
extensible rod pivots the articulating center portion
frame, and therefore, the articulating bed member, to-
ward the foot end (Fig. 15). This lifts the articulating
center portion frame off the top surfaces of the parallel
frame members and defines an angle 316, i.e., the pivot
angle, between the articulating center portion frame and
the top surfaces. The pivot actuator also pivots down-
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ward toward the bearing plate. In addition, the end 314 of
the articulating center portion frame drops below the
plane of the top surfaces 318 of the parallel frame mem-
bers and toward the horizontal support surface or floor.
Retracting the pivot actuator returns the articulating cen-
ter portion frame, and therefore, the articulating bed
member, to the position illustrated in Fig. 14.
[0072] Returning to Figs. 1‑10, in one embodiment, the
articulating center portion pivots independent of any
slidingmovement. For example, the rotating and pivoting
frame member includes an actuator that pushes on the
articulating center portion frame to pivot the articulating
center portion around the pivot points. In addition, articu-
lating bedmember can slide with respect to the fixed bed
frameeither inadirection fromside tosideof thefixedbed
frame as indicated by arrow E or in a direction from the
head end to the foot end of the fixed bed frame as
indicated by arrow by arrow F. The articulating bed
member slides in a plane parallel to the plane of the
horizontal support surface. In one embodiment, the ro-
tating and pivoting frame member can slide with respect
to the mounting plate and the articulating center portion
frame. In another embodiment, the articulating center
portion simultaneously slides and pivots with respect to
the rotating and pivoting frame.
[0073] The rotating and articulating bed includes a
control assembly 164. Preferably, the control assembly
is located in the fixed bed frame. The control assembly is
in communication with the motors and actuators of the
rotating and articulating bed to provide for the desired
adjustments andoperation of the rotating andarticulating
bed. The control assembly includes, but is not limited to,
control electronics, computers, programmable logic con-
trollers, power supplies, batteries and wireless commu-
nication systems. In one embodiment, the rotating and
articulating bed includes at least one remote control 190
in communication with the control assembly. Suitable
remote controls include wireless and wired controllers.
The remote control provides for articulating, pivoting and
sliding movement of the rotating and articulating bed.
[0074] The rotating and articulating bed further in-
cludes a pair of armassemblies 200. Each armassembly
is attached to oneof the opposing sides of the articulating
bed member. Preferably, each arm assembly is con-
nected to an opposing side of the articulating center
portion and in particular the articulating center portion
frame. Each arm assembly can be positioned in a first
lowered position with the one or more of the articulating
head portion, articulating center portion and articulating
foot portion in either a flat arrangement (Fig. 1) or an
articulated arrangement (Fig. 3). Eacharmassembly can
be positioned in a second raised position with the one or
more of the articulating head portion, articulating center
portion and articulating foot portion in either a flat ar-
rangement (Fig. 2) or anarticulated arrangement (Fig. 4).
[0075] Referring now to Figs. 11 and 12, each arm
assembly includes an arm assembly frame 204 having
a plurality of parallel horizontal frame members 206.

Suitablematerials for the assembly frame include tubular
metals. A padded cover 202 is attached to the top hor-
izontal frame member. An attachment frame 208 is con-
nected to thearmassembly frame.Theattachment frame
includes a flange 210 attached or welded to the bottom
horizontal frame member. A mounting plate 212 is pivo-
tally connected to the flange 210. A mounting arm 214
extends from the mounting plate. The mounting arm
includes a bend or extends downward from themounting
plate to connect the arm assembly to the bottom surface
142 (Fig. 10) of the articulating center portion and in
particular the articulating center portion frame. In one
embodiment, themounting arm and therefore the attach-
ment frame is removably attached to the articulating
center portion. The mounting plate pivotally connected
to the flange, providing a pivot point between the arm
assembly frame and the attachment frame such that the
arm assembly frame is rotatable respect to the attach-
ment frame and in particular the mounting plate around
the pivot point. In one embodiment, each arm assembly
and in particular each attachment frame includes a lock-
ing mechanism 212 disposed between the flange of the
arm assembly frame and the mounting plate of the at-
tachment frame to prevent rotation of the arm assembly
with respect to the attachment frame. Suitable locking
mechanisms include set screws and spring-loaded pins.
In one embodiment, the arm assembly is removably
connected to the attachment frame.
[0076] In one embodiment, the different portions of the
rotating and articulating bed can be dissembled for ship-
ping and storage. Therefore, one ormore of the fixed bed
frame, legs, rotating andpicoting frame, articulating head
portion frame, articulating center portion frame, articulat-
ing foot portion frame, mattress, mattress topper, arm
assembly and control assembly are constructed as se-
parate assemblies. These separate assemblies are then
assembled into the rotating and articulating bed.
[0077] The rotating and pivoting frame of the rotating
and articulating bed provides pivoting movement of the
articulating bed member with respect to the horizontal
support surface to tilt the articulating bedmember toward
the articulating foot portion from a first position with the
articulating foot portion located above the horizontal
support surface to a second position with the articulating
foot portion extending below the horizontal support sur-
face. The horizontal support surface is located at a given
height above the floor, and the articulating foot portion
extends below the horizontal support surface a distance
greater than or equal to the given height when the articu-
lating bed member is in the second position. Therefore,
thearticulating foot portion extendsat theway to the floor.
In one embodiment, rotating and pivoting frame provides
lateral movement of the articulating bedmember along a
plane parallel to and spaced from the horizontal support
surface to move the articulating bed member toward the
articulating head portion or the articulating foot portion.
[0078] The articulating bedmember can be positioned
with the articulating head portion, the articulating center
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portion and the articulating foot portion flat and parallel to
the horizontal support surface (Fig. 1). The arm assem-
blies can be down to provide side support rails or raised
(Fig. 2) to facilitate entry into the rotating and articulating
bed frame. From this flat position, with the articulating
head portion, the articulating center portion and the ar-
ticulating foot portion aligned with the head end and foot
end of the fixed bed frame, the rotating and articulating
bed is operated as an articulating bed to raise and lower
the articulating head portion (Fig. 3) or the articulating
head portion, the articulating center portion and the ar-
ticulating foot portion (Fig. 5). The arm assemblies can
also be raised when one or more of the articulating head
portion, the articulating center portion and thearticulating
foot portion are articulated (Fig. 4) to provide movement
into and out of the rotating and articulating bed in the
articulated position.
[0079] With the articulating head portion, the articulat-
ingcenter portionand thearticulating foot portion ineither
a flat position or an articulated position, the articulating
bed member is rotated with respect to the horizontal
support surface (Fig. 6). The articulating bed member
is rotated through an angle of 90°. The articulating head
portion is raised, and the articulating foot portion, which
may have been initially raised, is lowered. The articulat-
ing foot portion is lowered past the plane of the horizontal
support surface (Fig. 7). The articulating bed member is
then pivotedor tilted, and in oneembodiment pivotedand
slid, toward to articulating foot portionandover the sideof
the fixed bed frame (Fig. 8). In one embodiment, the
articulating center portion is pivoted or pivoted and slid
with respect to the rotating and pivoting frame. Pivoting
and pivoting and sliding movement continues until the
articulating foot portion contacts the floor (Fig. 9). As the
articulating center portion pivots with respect to the rotat-
ing and pivoting frame, the articulating bed member not
only positions theoccupant toward the sideof the rotating
and articulating bed in a seated position, but also lifts the
occupant to a standing position, as the back of the
articulating center portion adjacent the articulating head
portion lifts the hips and lower back of the occupant and
the articulating head portion tilts forward. Therefore, a
person of limited mobility can get out of bed. Reversing
these steps allows the person with limited mobility to get
into bed and to utilize the articulating features of the
rotating and articulating bed.
[0080] Referring to Figs. 16‑17, another exemplary
embodiment of a rotating and articulating bed is illu-
strated. The framing and support elements of the rotating
and articulating bed are illustrated without exterior ele-
ments such as padding, upholstery and mattresses. The
rotating and articulating bed includes a fixed bed frame
402 and an articulating bedmember 404mounted on the
fixed bed frame. Suitable sizes and materials for the
rotating and articulating bed include twin, full, queen,
king and California king.
[0081] Thefixedbed frame is constructed from framing
materials that include wood, metal, plastics, polymers,

composite materials and combinations thereof. In addi-
tion, the fixed bed frame is covered with skirting, panels,
upholstery and padding. The fixed bed frame has a head
end 408, a foot end 410 opposite the head end and a pair
of opposing sides 412extending from the head end to the
foot end. The fixed bed frame includes a horizontal sup-
port surface 406. In one embodiment, the horizontal
support surface includes a support plate 418. The hor-
izontal support plate is supported by the framing mem-
bers of the fixed bed frame and extends along at least a
portion of the width and the length of the horizontal
support surface. Suitable methods for attaching the sup-
port plate to the horizontal support surface include, but
are not limited to, using fasteners and welds. In one
embodiment, the support plate is disposed on top of
the horizontal support surface. Alternatively, the support
plate is integrated into and coplanar with the horizontal
support surface. Suitable materials for the support plate
include, but are not limited to, wood, metal, plastics,
polymers, composite materials and combinations there-
of.
[0082] In one embodiment, the horizontal support sur-
face extends the entire fixed frame length and the entire
fixed frame width. As discussed above, in one embodi-
ment, the fixed frame includes a head end support and a
foot end support at either end of the horizontal support
surface. To provide for the head end support and the foot
end support, the first bed frame includes one or more
head end support frame members 422 attached to the
framing of the fixed bed frame and extending up from the
horizontal support surface and one or more foot end
support frame members 420 attached to the framing of
the fixed bed frame and extending up from the horizontal
support surface. In one embodiment, the fixed bed frame
includes a plurality of support legs 432 attached to the
framing of the fixed bed frame and extending to the floor.
For example, the fixed frame includes four support legs,
one support leg adjacent each corner of the fixed frame.
In one embodiment, the legs are removable. In one
embodiment, the legs are extensible.
[0083] The articulating bed member 404 includes an
articulating head portion 434 and a separate articulating
foot portion 438. Suitable arrangements of the articulat-
ing head portion and the articulating foot portion and the
relativemotion, i.e., articulation,between theportionsare
described above. In general, articulation of the articulat-
ing head portion and the articulating foot portion is con-
ducted independent of other adjustments and move-
ments of the articulating bed member including rotation,
pivoting and sliding movement of the articulating bed
member with respect to the fixed bed frame and the
horizontal support surface.
[0084] In one embodiment, the articulating bed mem-
ber includes an articulating center portion 436 disposed
between and in communicationwith the articulating head
portion and the articulating foot portion. The articulating
head portion and the articulating foot portion articulate
with respect to the articulating center portion. Articulation
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of the articulating head portion, the articulating center
portion and the articulating foot portion with respect to
each other occurs independent of rotational, pivoting and
sliding movement of the articulating bed member with
respect to the fixed frame. In one embodiment, the ar-
ticulating head portion, articulating center portion and
articulating foot portion span the fixed frame length from
the head end to the foot end and the fixed frame width
between the pair of opposing sides.
[0085] The articulating bed member includes at least
one articulating head portion frame 450, a first articulat-
ing foot portion frame 458 and a second articulating foot
portion frame 460 pivotally attached to the first articulat-
ing foot portion frame. The first and second articulating
foot portion framesprovide for separate positioningof the
upper leg and lower leg portions of the articulating foot
portion. The articulating bed member includes at least
one articulating center portion frame 454 disposed be-
tween the articulating head portion frame and the articu-
lating foot portion frame, e.g., the first articulating foot
portion frame 458. All frames include multiple individual
frame members.
[0086] The articulating center portion frame is pivotally
connected to the articulating head portion frame and the
articulating foot portion frame. A first actuator assembly
452, i.e., the head portion actuator, is provided between
the articulating center portion frame and the articulating
heat portion frame.A secondactuator assembly 456, i.e.,
the foot portion actuator, is provided between the articu-
lating center portion frame and the articulating foot por-
tion frame. The actuator assemblies include the actua-
tors, motors, push rods and frame members, e.g., cross
frame members, braces and mounting brackets, to pro-
vide the desired attachment of the actuators, pivoting of
the actuatorswith respect to framemembers, articulation
among the articulating head portion, the articulation cen-
ter portion and thearticulating foot portion and translation
of the linear motion of the actuator into the desired range
of pivotingmotion among of the articulating head portion,
the articulation center portion and the articulating foot
portion.
[0087] In one embodiment, the articulating bed frame
includes a rotating and pivoting frame 444 or rotating and
pivoting frame assembly. The rotating and pivoting frame
is mounted on the horizontal support surface and is in
communication with the articulating head portion and the
articulating foot portion of the articulating bedmember. In
one embodiment, the rotating and pivoting frame is at-
tached to or in contact with the articulating center portion
of the articulating bed member either directly or through
one or more additional frame elements or one or more of
the actuator assemblies. In general, the rotating and
pivoting frame is in contact with the frame members of
at least one of the articulating head portion, the articulat-
ing foot portionsand thearticulatingcenter portion. Inone
embodiment, the rotating and pivoting frame is posi-
tioned on or above the support plate 418 mounted to
the horizontal support surface.

[0088] In one embodiment, the rotating and pivoting
frame is in communication with and attached to at least
one of the articulating head portion and the articulating
foot portion. In another embodiment, the rotating and
pivoting frame is in communication with and connected
to the articulating center portion. In one embodiment,
connection to the articulating head portion, the articulat-
ing center portion or the articulating foot portion is con-
nection to the articulating head portion frame, the articu-
lating center portion frame or the articulating foot portion
frame.
[0089] The rotating and pivoting frame includes a plur-
ality of individual framemembers 482 that are connected
together, for example to form square frames and a box
frame. The individual framemembers can also include "I"
beams and gussets that provide the desired strength and
rigidity to the rotating and pivoting frame. The individual
framemembersprovide support for all components of the
rotating and pivoting frame. In addition, the frame mem-
bersare sufficient to support thearticulatingbedmember.
In one embodiment, one or more frame members in the
plurality of framemembersareconnected to components
of the secondactuator assembly 456, i.e., the foot portion
actuator. For example, one or more frame members are
attached to a first connecting arm 424 that is in commu-
nication with the first articulating foot portion frame 458
and the extendable arm of the linear actuator 425 in the
second actuator assembly. The motor or drive end of the
linear actuator is pivotally attached to the articulating
center portion frame.
[0090] In one embodiment, one or more frame mem-
bers 482 of the rotating and pivoting frame are in com-
munication with a second articulating foot portion frame
support assembly 426 that is in communication with the
second articulating foot portion frame 460 and the ex-
tendable armof the linear actuator in the second actuator
assembly. For example, oneormore framemembers482
are pivotally attached to the second articulating foot
portion frame support assembly 426. In addition, the
second articulating foot portion frame support assembly
426 is pivotally or rotatably attached to the extendable
arm of the linear actuator 425, for example, at a common
point of attachment with the first connecting arm 424. In
one embodiment, the first connecting arm is not attached
to the frame members 482 but is connected to the linear
actuator 425 and the second articulating foot portion
frame support assembly 426. In one embodiment, the
first connecting arm includes a slot 445 running along the
length of the first connecting arm to provide for sliding
movement of the first connecting arm with respect to the
point of attachment with the second articulating foot
portion frame support assembly 426 and the extendable
arm of the linear actuator 425. In one embodiment, the
slot allows the extendable arm of the linear actuator 425
to pivot the second articulating foot portion frame down-
ward without moving or pivoting the first articulating foot
portion frame 458.
[0091] The actuator or motor portion of the second
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actuator assembly is preferably connected to the articu-
lating center portion frame 454; however, this actuator
could also be connected to the plurality of frame mem-
bers of the rotating and pivoting frame. This arrangement
provides operational support between the plurality of
frame members of the rotating and pivoting frame and
the articulating bedmember aswell as the relative articu-
lation and positioning between the first articulating foot
portion frame and the second articulating foot portion
frame.
[0092] In one embodiment, the rotating and pivoting
frame includes at least one bearing plate 469 attached to
one or more of the plurality of frame member of the
rotating and pivoting frame. In one embodiment, the
frame members are secured to the bearing plate, for
example, by welds or using a plurality of fasteners such
as bolts or screws. Suitable materials for the bearing
plate include, but are not limited to, wood,metal, plastics,
polymers, composite materials and combinations there-
of. Therefore, the bearing plate supports all rotating and
pivoting frame members. The bearing plate is disposed
between the frame member of the rotating and pivoting
frame and the horizontal support surface. Preferably, the
bearing plate is disposed between the frame member of
the rotating and pivoting frame and the support plate.
Therefore, the bearing plate and support plate face each
other. The bearing plate and support plate are spaced
from each other in the vertical direction to define a gap of
up to about one inch (25.4 mm). In one embodiment, the
bearing plate and support plate are the same size. As
illustrated, the bearing plate is larger than the support
plate. In one embodiment, the bearing plate and the
support plate are constructed from the same material.
Suitable thicknesses for the bearing plate and support
plate are up to about 0.6 inches (15 mm). Rotation of the
bearing plate with respect to the support plate rotates the
plurality of framemembers and thearticulating bedmem-
ber.
[0093] The rotating and pivoting frame 444 is rotatable
with respect to the horizontal support surface or the
support plate around a vertical axis 448 passing through
and perpendicular to the horizontal support surface, the
support plate and the bearing plate. The rotating and
pivoting frame also provides pivoting movement of the
articulating bed member with respect to the horizontal
support surface to tilt the articulating bedmember toward
at least one of the articulating head portion and the
articulating foot portion. In one embodiment, the rotating
andpivoting framepivots thearticulatingcenterportionor
the articulating center portion frame backwards towards
the articulating head portion or forward towards the ar-
ticulating foot portion. In one embodiment, the rotating
and pivoting frame is pivotally connected to the articulat-
ing center portion or the articulating center portion frame.
[0094] To provide for pivoting movement of the articu-
lating bed member, the rotating and pivoting frame in-
cludes at least one pivot actuator 468. Preferably, the
pivot actuator is a linear actuator. In oneembodiment, the

pivot actuator is disposedbetweenandpivotally attached
to one or more of the plurality of frame members of the
rotating and pivoting frameormounting arms andmount-
ing brackets attached to the frame members and the
articulating center portion frame. Movement of the pivot
actuator, and in particular the push rod or extendable arm
of the pivot actuator, produces lifting and pivoting move-
ment of the articulating center portion. In one embodi-
ment, the rotating and pivoting frame only provides for
rotational movement and not pivoting movement. In this
embodiment, the pivot actuator andassociated structural
members are not included; however, the structures that
provide for rotational movement are included.
[0095] Referring now to Figs. 18‑22, the rotating and
pivoting frame includes a rotating drive shaft 466 extend-
ing through the support plate 418 and centered on the
vertical axis 448. In one embodiment, the rotating drive
shaft is a cylindrical shaft that is concentric with the
vertical axis. The rotating drive shaft includes amounting
flange470disposedonafirst end472of the rotatingdrive
shaft. The rotating drive shaft also includes a second end
474 opposite the first end. The support plate is disposed
between the first end and the second end of the rotating
drive shaft, i.e., the rotating drive shaft passes through
the support plate. In addition, the rotating drive shaft
including the mounting flange is located below the bear-
ing plate 469. In one embodiment, themounting flange is
in contact with the bearing plate and, in particular, the
bearing plate bottom surface 476. In one embodiment,
the mounting flange is secured to the bottom surface of
the bearing plate using a plurality of fasteners 478 pas-
sing through the bearing plate. Therefore, the fasteners
in the plurality of fasteners are accessible from a top
surface 480 of the bearing plate. As illustrated, the
mounting flange is secured to the bearing plate using
four fasteners. Suitable fasteners include, but are not
limited to, threaded fasteners such as screws and bolts.
[0096] In one embodiment, the rotating drive shaft is
hollowand includes apassage482extending completely
through the rotating drive shaft from the first end and
mounting flange to the second end. The passage at the
first end of the rotating drive shaft is aligned with a hole
484 in the bearing plate. The passage and aligned hole in
the bearing plate provide a conduit to route wiring includ-
ing power cables and control wiring for the actuators and
other components of the rotating and articulating bed
from below or within the fixed bed frame into the rotating
andpivoting frameand to thearticulatingbedmember.By
passing wiring through the passage in the rotating drive
shaft, the wiring will not rotate or twist. In addition, the
wiring does to contact or interfere with the motion of
rotating components.
[0097] The rotating and pivoting frame includes a plur-
ality of discrete bearings 486 disposed between the
bearing plate and the horizontal support surface. The
rotating and pivoting frame is rotatablewith respect to the
horizontal support surface on the plurality of discrete
bearings around the vertical axis 448. Each discrete
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bearing is separate from, spaced from and independent
of the other discrete bearings. Therefore, each discrete
bearing is positioned on thebearing plate, attached to the
bearing plate and removed from the bearing plate inde-
pendent of all other discrete bearings. In one embodi-
ment, each discrete bearing includes a housing 488
mounted to the bearing plate. In one embodiment, the
housing is configured as a flange mounted to the bottom
surface of the bearing plate. Preferably, the housing
includes a threaded stem 490 that is inserted through
or threaded into one of a plurality of holes 492 in the
bearing plate. In one embodiment, the number of holes
and the location of the holes in the bearing plate provide
for the attachment of additional discrete bearings or the
relocation or reconfiguration of the discrete bearings.
[0098] Eachdiscrete bearing also includes a cover 494
attached to the housing and having a circular opening
496.Thecovercanbe removableorfixed.Amainball 498
is disposedbetweenand rotatablewithin thehousingand
the cover. The main ball extends through the circular
opening toward the horizontal support surface. In one
embodiment, a plurality of additional smaller balls is
provided between the main ball and at least one of the
housing and the cover. The additional smaller balls facil-
itate smoother rotation of themain ball within the housing
and the cover. In one embodiment, the discrete bearings
in the plurality of discrete bearings are disposed between
the bearing plate and the support plate, and each main
ball is in contact with the support plate. Therefore, each
main ball rotates as the discrete bearing, which is at-
tached to the bearing plate, moves along the support
plate. This provides for rotation between the bearing
plate, i.e., the rotatingandpivoting frame,and thesupport
plate, i.e., the horizontal surface of the fixed frame.
[0099] The number and arrangement of discrete bear-
ingsbetween thebearingplateand thehorizontal support
surfacearevaried.Suitablenumbersofdiscretebearings
include at least three discrete bearings, at least four
discrete bearings, at least five discrete bearings and
more that five discrete bearings. In one embodiment,
the rotating and pivoting frame includes five discrete
bearings. Each discrete bearing is spaced a given dis-
tance from the vertical axis of rotation and therefore the
rotating drive shaft. In one embodiment, this given dis-
tance is sufficient to support the forces and loads applied
to the bearing plate from the rotating and pivoting frame
and the articulating frame member, which are cantilev-
ered from the vertical axis of rotation and the rotating
drive shaft. Therefore, placingdiscretebearingsbetween
the bearing plate and support surface at the given dis-
tance prevents tilting between the bearing plate and the
support surface.
[0100] In one embodiment, each one of the plurality of
discrete bearings is spaced along the bearing plate an
equal distance from the vertical axis. Alternatively, the
discrete bearings in the plurality of discrete bearings are
spaced at two or more different distances from the ver-
tical axis. In oneembodiment, thediscrete bearings in the

plurality of bearings are each spaced a unique distance
from the vertical axis. In one embodiment, the discrete
bearings in the plurality of discrete bearings are disposed
along a common arc or circle centered on the vertical
axis. The discrete bearings can be spaced evenly or
uniformly from each other along the arc or circle. For
example, the plurality of discrete bearings can contain
five discrete bearings spaced equally around a circle
centered on the vertical axis. Alternatively, the plurality
of discretebearings includes four discretebearings, each
bearing located on the corner of a square centered on the
vertical axis. In one embodiment, the plurality of discrete
bearings includes three discrete bearings arranged in
triangle, for example an equilateral triangle, centered
around the vertical axis.
[0101] In one embodiment the discrete bearings in the
plurality of discrete bearings are arranged in two or more
concentric circles centered on the vertical axis. Each
concentric circle can contain at least one or two or more
discrete bearings. In addition to circles, the discrete
bearings can be arranged along oblong shapes. The
bearings in the discrete bearings can also be arranged
in other shapes, for example, along radial lines extending
from the vertical axis, including straight lines and curved
lines.
[0102] As themountingflangeof the rotatingdriveshaft
is attached to the bearing plate, loads placed on the
bearing plate translate into axial loads along the rotating
drive shaft. While the rotating and pivoting frame can
include just the plurality of discrete bearings between the
bearing plate and the support plate, in one embodiment
one or more thrust bearings are included in the rotating
andpivoting frame to accommodate the axial loads along
the rotating drive shaft while providing for rotation of the
rotating drive shaft. In one embodiment, the rotating and
pivoting frame includes an upper bearing assembly 500.
The upper bearing assembly includes an upper bearing
housing 502 disposed between the mounting flange and
the support plate. An upper bearing assembly thrust ball
bearing 504 is disposed within the housing. The rotating
drive shaft passes through the upper bearing assembly
and the thrust ball bearing.
[0103] The thrust ball bearing includes an upper bear-
ing ring 506 in contact with the mounting flange and a
lower bearing ring 508 in contactwith the housing. There-
fore, the thrust ball bearing is spaced from the support
plate by the housing. In one embodiment, the lower
bearing ring is in contactwith the support plate. A plurality
of ball bearings 510 is disposed between the upper
bearing ring and the lower bearing ring. The rotating drive
shaft is in contact with the plurality of ball bearings, and
the rotating drive shaft and the mounting flange rotate
with respect to the upper bearing assembly. The support
plate does not rotate with respect to the upper bearing
assembly.
[0104] In another embodiment, the rotating and pivot-
ing frame includes a lower bearing assembly 512. The
rotating and pivoting frame can include only the upper
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bearing assembly, only the lower bearing assembly or
both the upper bearing assembly and the lower bearing
assembly. In one embodiment, the upper bearing assem-
bly is identical to the lower bearing assembly. The lower
bearing assembly includes a lower bearing housing 514
disposed between the support plate and the second end
of the rotating drive shaft. Therefore, the lower bearing
assembly is located below the support plate and hori-
zontal support surface and within the fixed frame.
[0105] The lower bearing assembly includes a lower
bearing assembly thrust ball bearing 515 disposedwithin
the lower bearing housing. The rotating drive shaft
passes through the thrust ball bearing. The thrust ball
bearing includesanupperbearing ring516 incontactwith
thehousing. Inoneembodiment, theupperbearing ring is
in contact with bottom surface of the support plate. The
thrust ball bearing also includes a lower bearing ring 518
and a plurality of ball bearings 520 disposed between the
upper bearing ring and the lower bearing ring. The rotat-
ing drive shaft is in contact with the plurality of ball
bearings.
[0106] In one embodiment, the rotating and pivoting
frame further includes a first or upper threaded locking
ring 522 threaded onto the rotating drive shaft between
the second end of the rotating drive shaft and the lower
bearing assembly. The upper threaded locking ring is
threaded onto a first threaded portion 523 of the rotating
drive shaft. The upper threaded locking ring is in contact
with the lower bearing assembly. In one embodiment, the
upper threaded locking ring is in contact with the lower
bearing ring of the lower bearing assembly to provide for
rotation of the rotating drive shaft within the thrust ball
bearing. The upper threaded locking ring secures the
rotating and pivoting frame to the support plate and holds
the lower bearing assembly against the bottomsurfaceof
the support plate. Removal of the upper threaded locking
right provides access to the bearing assemblies and
removal of the rotating and pivoting frame from the fixed
frame.
[0107] In one embodiment, a wrench such as a span-
ner wrench is used to remove the upper threaded locking
ring. The upper threaded locking ring includes a pair of
exterior notches 524 engaged by tangs in the spanner
wrench to facilitate turning and removal of the upper
threaded locking ring. In one embodiment, the spanner
wrench is configured specifically for the arrangement of
the notches to provide for easy removal of the threaded
locking ring while preventing removal of the threaded
locking ring with conventional wrenches or tools.
[0108] In one embodiment, the rotating and pivoting
frame includes a removable drive collar 526 disposed
over the rotatingdrive shaft adjacent thesecondend.The
drive collar is removable and can be slid onto the rotating
driveshaft from thesecondend.While thedrive collar can
moveaxially along the rotating drive shaft, the drive collar
and rotating drive shaft are configured to engage each
other such that drive collar does not rotate relative to the
rotating drive shaft. Therefore, rotation of the drive collar

rotates the rotating drive shaft. In one embodiment, a pin
can be inserted through the drive collar and rotating drive
shaft. Alternatively, the rotatingdrive shaft alongaportion
of its length adjacent the second end includes a shape,
grooves or ridges that engage a mating shape, ridges or
grooves on an interior surface of the drive collar. This
engagement translates rotational motion of the drive
collar to the rotating drive shaft.
[0109] The rotating and pivoting frame also includes a
second lower threaded locking ring 540 threaded onto
the rotating drive shaft at the second end of the rotating
drive shaft. The lower threaded locking ring is threaded
onto a second threaded portion 544 of the rotating drive
shaft that extends along a portion of the length of the
rotating drive shaft from the second end. The lower
threaded locking ring is in contact with the drive collar.
The lower threaded locking ring holds and secures the
drive collar on the rotating drive shaft. Removal of the
lower threaded locking ring provides removal of the drive
collar. In one embodiment, a wrench such as a spanner
wrench is used to remove the lower threaded locking ring.
The lower threaded locking ring includes a pair of exterior
notches 544 engaged by tangs in the spanner wrench to
facilitate turning and removal of the lower threaded lock-
ing ring. In one embodiment, the spanner wrench is
configured specifically for the arrangement of the
notches to provide for easy removal of the threaded
locking ring while preventing removal of the threaded
locking ring with conventional wrenches or tools.
[0110] In one embodiment, the drive collar includes a
pair of arm assemblies 528 extending out from the drive
collar. In another embodiment, the drive collar includes a
pair of opposing arms. Each arm assembly extends
radially out from the drive collar and vertical axis. In
one embodiment, the arm assemblies are diametrically
opposed. Alternatively, the arm assemblies extend out
from the drive collar along separate radiuses that define
an included angle of from about 90° to about 180°. In one
embodiment, each arm assembly includes to pair of
spaced arms 530, i.e., separate arms spaced from each
other axially along the length of the rotating drive shaft
and drive collar. The spaced arms create or define a
bracket. The rotating and pivoting frame includes a rota-
tion actuator 532 in contact with the fixed frame and one
of the arm assemblies. As illustrated, therefore, the rotat-
ing and pivoting bed includes four actuators, a head
portion actuator, a foot portion actuator, a rotation actua-
tor and a pivot actuator. In one embodiment, all four
actuators are linear actuators. In one embodiment, all
four actuators are identical actuators.
[0111] In one embodiment, the push rod or extensible
end534of the rotationactuator,which is a linear actuator,
is disposed between the spaced arms of one of the arm
assemblies. A set pin 536 passes through holes in each
one of spaced arms and, when the rotation actuator is
attached to a given arm assembly, the end of the exten-
sible rod to secure the extensible rod in the bracket
formed by the spaced arms. The extensible arm can
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rotate with respect to the set pin.
[0112] Referring now to Figs. 23 and 24, the fixed drive
end 548 of the rotation actuator 532 is pivotally attached
to one of two actuatormounting brackets 544 attached to
vertical frame members 546 extending down from an
internal cross frame member 542 of the fixed frame
402. In one embodiment, the actuator mounting bracket
is a "U" shaped bracket, and the fixed drive or motor end
of the rotation actuator is held in the bracketwith a set pin.
Therefore, the rotation actuator can rotate or pivot within
the fixed frame mounting bracket to which it is attached.
The use of set pins to secure the rotation actuator in the
fixed frame mounting brackets and between the spaced
armsof the drive collar provides for ease of attachment of
the rotation actuator to the fixed frame and drive collar.
This attachment can bemade after the bed is assembled
and set-up and can be easily changed. Selection of the
fixed framemounting bracket and spaced arms onwhich
the rotation actuator is mounted determines the direction
of rotation of the rotating and pivoting frame.
[0113] As illustrated in Fig. 23, attachment of the rota-
tion actuator to the fixed frame mounting bracket and
spaced arms generally to the left of the vertical axis and
rotating drive shaft produces rotation as indicated by
arrow G. Attachment of the rotation actuator to the other
fixed framemounting bracket and spacedarms generally
to the right of the vertical axis and rotating drive shaft
produces rotation as indicated by arrowH. Therefore, the
rotating and pivoting frame is rotatable around the ver-
tical axis in a first direction of rotation (Arrow G) through
an angle up to about 90° and in a second direction of
rotation (Arrow H) through an angle up to about 90°. The
first direction of rotation is opposite the second direction
of rotation.
[0114] In one embodiment, removal and attachment of
the rotation actuator occurswhen rotating drive shaft is in
theunrotatedposition, i.e., thearticulatingbedmember is
aligned with the fixed frame. In this position, each set of
spaced arms extends from an opposite side of the drive
collar towards one of the sides of the fixed frame. How-
ever, both sets of spaced arms extend toward the same
endof the bed. Therefore, the position of attachment, i.e.,
the location of the set pins, for both sets of spacedarms is
between the vertical axis and rotating drive shaft and the
actuator mounting brackets 544 attached to vertical
frame members 546. In one embodiment, the rotations
actuator is disposed between the vertical axis and the
foot end of the rotating and articulating bed.
[0115] Referring now to Figs. 25‑28, exemplary embo-
dimentsaredirected toa rotatingandarticulatingbed600
arranged as a plurality of discrete and interconnected
frames andassemblies. The rotating and articulating bed
includes a fixed bed frame 604, an articulating bed frame
602 and a rotating and pivoting frame 606 disposed
between the fixed bed frame and the articulating bed
frame. The articulating bed frame contains a plurality of
distinct portions, e.g., head portion, center portion and
foot portion, that are pivotally connected together, and

the articulating bed frame articulates these distinct por-
tions with respect to each other as described herein. The
rotating and pivoting frame is mounted on the fixed bed
frame and is in communication with the articulating bed
frame such that the rotating and pivoting frame and
articulating bed frame rotate with respect to the fixed
bed frame around a vertical axis 612 passing through
the rotating and articulating bed frame, i.e., the fixed bed
frame, the articulating bed frame and the rotating and
pivoting frame.
[0116] In one embodiment, the rotating and pivoting
frame includes a rotation assembly 610 and a pivot
assembly 608 mounted on the rotation assembly. The
rotationassembly ismountedon the fixedbed frame.The
rotation assembly rotates the pivot assembly and the
articulating bed framewith respect to the fixed bed frame
around the vertical axis. The pivot assembly tilts the
articulating bed frame, and all portions of the articulating
bed frame, with respect to a horizontal plane 614 that is
perpendicular to the vertical axis. In oneembodiment, the
pivot assembly tilts the articulating bed frame indepen-
dent of rotation by the rotation assembly and articulation
by the articulating bed frame of the various articulating
bed frameportions. Therefore, the rotation assembly, the
pivot assembly and the articulating bed frame are sepa-
rate and independent assemblies and frames that are
interconnected. While interconnected, the rotation as-
sembly, thepivot assemblyand thearticulatingbed frame
provide the desired adjustments in the rotating and ar-
ticulating bed independent of each other.
[0117] The fixed bed frame 604 includes a head end
618, a foot end 620 opposite the head end and a pair of
opposing sides 622 extending from the head end to the
foot end. The head end, foot end and opposing sides
define an outer fixed bed frame. The fixed bed frame has
a fixed frame length 626 from theheadend to the foot end
and a fixed framewidth 628 between the pair of opposing
sides. The fixed bed frame includes a horizontal support
surface 624. The horizontal support surface is spaced
from the floor or surface on which the rotating and articu-
lating bed is placed and extends between the head end
and the foot end and the opposing sides of the fixed bed
frame. In one embodiment, the horizontal support sur-
face extends the entire fixed frame length and the entire
fixed frame width.
[0118] The fixed bed frame is constructed from framing
members including tubular framing, that form the outer
fixed bed frame and a plurality of internal framing mem-
bers extendingalong the length andwidth of the fixedbed
frame. The framingsmembers include a cylindrical collar
640extending vertically down from thehorizontal support
surface and centered on the vertical axis. The cylindrical
collar accommodates the passage of drive shafts, elec-
trical cords andwiring for the rotating and articulating and
the framing and assembly elements located above the
fixed bed frame. In one embodiment, the cylindrical collar
accommodates a rotating drive shaft associated with the
rotation assembly. The framing members also include at
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least one actuator mount 642 accessible below the hor-
izontal support surface. In one embodiment, the actuator
mount provides for attachment of a linear actuator, for
example, the linear actuator associated with the rotation
assembly. Suitable materials for the framing members
include wood, metal, composite and plastic framing ma-
terials. In one embodiment, the fixed bed frame is cov-
eredwith upholstery and padding. For example, the fixed
bed frame can be covered with skirting, panels, uphols-
tery and padding. The outer fixed frame can include a
plurality of fasteners or fastener locations 630 to provide
for attachment of the skirting, panels, upholstery and
padding.
[0119] In another embodiment, the fixed bed frame
includes a plurality of legs 632 extending down from
the framing members. As illustrated, the fixed bed frame
includes four legs, one at each corner of the fixed bed
frame. The legs contact the floor to space the framing
members from the floor. In one embodiment, the legs are
fixedly attached to the framing members. Alternatively,
the legs are removably attached to the framingmembers,
for example, using a threaded fitting or threaded fasten-
ers. In one embodiment, the legs have a fixed length.
Alternatively, the legs have adjustable lengths or are
extensible.
[0120] In one embodiment, the fixed bed frame in-
cludes a pair of head end supports 634 extending up
from the horizontal support surface and spaced from the
head end 618 and a pair of foot end supports 635 ex-
tending up from the horizontal support surface and
spaced from the foot end 620. The head end supports
and foot end supports are spaced in from the head and
foot ends a given distance 636. In one embodiment, the
horizontal support surface is disposed between the head
end supports and the foot end supports. In one embodi-
ment, the head end and foot ends supports are also
spaced in from the opposing sides of the fixed bed frame.
The head end support and the foot end support have a
support height 638 up from the horizontal support sur-
face. The support height is selected to be sufficient to
accommodate framing and operational elements located
between the fixed frame and the articulating bed frame
including the rotation assembly and pivot assembly. In
oneembodiment, the headend supports and the foot end
supports, are secured to internal frame members using
threaded fasteners or threaded fittings. In one embodi-
ment, the rotating and articulating bed includes a head
board (not shown) attached to the head end of the fixed
bed frame and a foot board (not shown) attached to the
foot end of the fixed bed frame opposite the head end. In
one embodiment, at least one of the head board and foot
board extends above the horizontal support surface.
[0121] The articulating bed frame 602 is mounted on
the rotating and pivoting frame 606 and in particular on
the pivot assembly. The articulating bed frame includes a
plurality of pivotally connected distinct portions that can
move or articulate with respect to each other to provide
the desired positioning or arrangement in the articulating

bed frame. Inaddition, thearticulatingbed frame includes
the actuators and framing components to move the dis-
tinct portions relative to each other.
[0122] The articulating bed fame 602 includes an ar-
ticulating head portion 644 and a separate articulating
foot portion 646. In one embodiment, the articulating foot
portion includes a first articulating foot portion 650, and a
second articulating foot portion 652 pivotally attached to
the first articulating foot portion. Suitable arrangements
of the articulating head portion and the articulating foot
portion, the relativemotion, i.e., articulation, between the
portions and the framings members contained in the
articulating head portion and the articulating foot portion
are described above. In general, articulation of the ar-
ticulating head portion and the articulating foot portion is
conducted independent of other adjustments and move-
ments of the articulating bed member including rotation,
tilting, pivoting and sliding movement of the articulating
bed member with respect to the fixed bed frame, the
horizontal support surface and the horizontal plane 614.
[0123] In one embodiment, the articulating bed mem-
ber includes a center portion 648 disposed between and
in communication with the articulating head portion and
the articulating foot portion. The articulating head portion
is pivotally attached to the center portion, and the articu-
lating foot portion is pivotally attached to the center por-
tion opposite the articulating head portion. In one embo-
diment, the first articulating foot portion is pivotally at-
tached to the center portion. Thearticulatingheadportion
and the articulating foot portion articulate with respect to
the articulating center portion. In one embodiment, ar-
ticulation of the articulating head portion, the articulating
center portion and the articulating foot portion with re-
spect to each other occurs independent of rotational,
tilting, pivoting and sliding movement of the articulating
bed member with respect to the fixed frame.
[0124] In one embodiment, the articulating bed mem-
ber includes at least one articulating head portion frame
654, a first articulating foot portion frame 656 and a
second articulating foot portion frame 658 pivotally at-
tached to the first articulating foot portion frame. The first
and second articulating foot portion frames provide for
separate positioning of the upper leg and lower leg por-
tions of the articulating foot portion. The articulating bed
member includes at least one articulating center portion
frame 660 disposed between and pivotally attached to
the articulating head portion frame and the articulating
foot portion frame, e.g., the first articulating foot portion
frame 656. All frames include multiple individual frame
members.
[0125] In one embodiment, the articulating head por-
tion, articulating center portion and articulating foot por-
tion in combination span the fixed frame length from the
head end to the foot end and the fixed bed frame. In-
dividually, each span the fixed bed frame width between
the pair of opposing sides. In one embodiment, the
articulating head portion, articulating center portion
and articulating foot portion in combination do not span
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the fixed bed frame length from the head end to the foot
endof the fixedbed framebut spanalong the lengthof the
fixed bed frame from the head end supports 634 to the
foot end supports 635.When the articulating bed frame is
in the flat or horizontal position, the articulating head
portion frame rests on the head end supports, and the
articulating foot portion frame, i.e., the second articulat-
ing foot portion frame, rests on the foot end supports.
Therefore, the frame members of the articulating bed
portion are spaced from the head end and the foot end
of the rotating and articulating bed.
[0126] In oneembodiment, anarticulatingheadportion
platform 660 is mounted to the articulating head portion
frame (Fig. 1), and a center portion platform 662 is
mounted to the center portion frame. A first articulating
legportion platform664 ismounted to the first articulating
leg portion frame, and a second articulating leg portion
platform 666 is mounted to the second articulating leg
portion frame. The platforms provide support and attach-
ment surfaces formattresses attached to the rotating and
articulating bed. As the framemembers are spaced from
the head end and the foot end, the articulating head
portion platform includes a head portion platform over-
hang 668 extending past the articulating head portion
frame by the given distance 636, and the articulating foot
portion platform include a foot portion platform overhang
670 extending past the articulating foot portion frame by
the given distance 636. Therefore, the platforms, in
combination, span the fixed bed frame length 626.
[0127] The articulating bed frame includes a first ac-
tuator assembly 672, i.e., the head portion actuator,
disposed between the articulating center portion frame
and the articulating head portion frame. In addition, the
articulating bed frame includes a second actuator as-
sembly 674, i.e., the foot portion actuator, disposed be-
tween the articulating center portion frame and the ar-
ticulating foot portion frame. The actuator assemblies
include the actuators, motors, push rods and frame
members, e.g., cross frame members, braces and
mounting brackets, to provide the desired attachment
of the actuators, pivoting of the actuators with respect to
frame members and articulation among the articulating
head portion, the articulation center portion and the ar-
ticulating foot portion.
[0128] In one embodiment, the articulating bed frame
includes a pair of arm attachment members 676 extend-
ing laterally out from the center portion frame on either
side of the center portion frame. Therefore, in one em-
bodiment, the articulating bed frame includes four arm
attachment members. Each attached member is ar-
ranged as a hollow tubular frameelement sized to accept
the mounting arm portion of the one of the arms that are
attached to the rotating and articulating bed. In one
embodiment, at least one fastener 678 is provided for
each pair of arm attachment members to secure the
mounting arm portion in the arm attachment member.
Suitable fasteners include, but are not limited to, set
screws including knurled knobs with threaded screws.

[0129] Referring now to Figs. 28 - 32, the rotation
assembly 610 includes a support plate 680 mounted to
the fixed bed frame and in particular the horizontal sup-
port surface of the fixed bed frame. In one embodiment,
the support plate is rectangular or square; however, other
shapes can be used, for example, circular. The support
plate is supported by the framing members of the fixed
bed frame and extends along at least a portion of the
width and the length of the horizontal support surface.
Suitable methods for attaching the support plate to the
horizontal support surface include, but are not limited to,
using fasteners andwelds. The support plate can include
a plurality of fasteners holes 681 to facilitate attachment
to the fixed bed frame using fasteners. In one embodi-
ment, the support plate is disposed on top of the hori-
zontal support surface. Alternatively, the horizontal sup-
port surface is configured to integrate the support plate
into the horizontal support surface. Suitablematerials for
the support plate include, but are not limited to, wood,
metal, plastics, polymers, composite materials and com-
binations thereof.
[0130] The rotationassembly610also includesabear-
ing plate 682 spaced from and parallel to the support
plate. In one embodiment, the bearing plate is identical to
the support plate in size, shape, material and thickness.
Alternatively, the bearing plate differs from the support
plate in at least one of size, shape, material and thick-
ness. In one embodiment, the bearing plate is rectangu-
lar or square; however, other shapes can be used, for
example, circular. Suitablematerials for the bearing plate
include, but are not limited to, wood, metal, plastics,
polymers, composite materials and combinations there-
of.
[0131] The rotation assembly includes a plurality of
distinct and discrete bearings 684. In one embodiment,
the rotation assembly includes eight discrete bearings. In
one embodiment, each discrete bearing is a discrete
wheel bearing. In one embodiment, the plurality of dis-
crete wheel bearings is disposed between the support
plate and the bearing plate.Referring now to Figs. 34 and
35, in one embodiment, each discrete wheel bearing 684
includes a mount 686 and a bearing wheel 688. The
mount is used to attach the wheel bearing to the rotation
assembly and to hold the bearing wheel. In one embodi-
ment, each wheel bearing is attached to the support
plate. The bearing wheel is rotatably disposed in the
mount. In one embodiment, the bearing wheel rotates
aroundashaft 690or axlepassing through themount and
bearing wheel. Alternatively, the bearing wheel is fixedly
secured in the amount and the outer portion 692 of the
bearing wheel rotates around the inner portion 694 of the
wheel that is fixedly attached to the mount.
[0132] When the wheel bearing is attached to the
support plate, each bearing wheel is in contact with the
bearingplate. In oneembodiment, theouter portionof the
bearing wheel is in contact with the bearing plate. There-
fore, the bearing rotateswith respect to the support plate,
which is secured to the fixed frame, on the wheel bear-
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ings. Each bearing wheel rotates about an axis 696
passing through the mount and bearing wheel. In one
embodiment, this axis is perpendicular to the vertical
axis, i.e. parallel to the horizontal plane, with the wheel
bearing mounted to the support plate. Alternatively, this
axis intersects the vertical axis at an angle other than 90
degrees. In one embodiment, each one of the plurality of
discrete bearings is spaced along the support plate an
equal distance from the vertical axis. In one embodiment,
thewheel bearings are arranged on the support plate in a
circle centered on the vertical axis. In one embodiment,
the discrete bearings are spaced equally around the
circle centered on the vertical axis. By spacing the dis-
crete bearings from the central axis, the bearings, in
addition to providing for rotation of the bearing plate with
respect to the support plate, provide support for any
moments applied to the bearing plate.
[0133] Returning to Figs. 28‑33, the rotation assembly
610 assembly includes a mounting flange 698 attached
to the bearing plate. In one embodiment, the mounting
flange is attached to the bearing plate using a plurality of
fasteners, for example, threaded fasteners. In one em-
bodiment, the mounting flange is attached to a bottom
face of the bearing plate opposite the pivot assembly and
between the bearing plate and the support plate. The
rotation assembly includes a rotating drive shaft 700
centered on the vertical axis 612 and attached to the
mounting flange. Therefore, rotation of the rotating drive
shaft rotates the mounting flange and the bearing plate.
Suitable methods for attaching the rotating drive shaft to
the mounting flange include welds. In one embodiment,
the rotating drive shaft is a hollow drive shaft. In one
embodiment, the rotating drive shaft extends through the
mounting flange and bearing plate such that a first end
702 of the rotating drive shaft is flush a top face of the
bearing plate opposite the bottom face. This facilitates
use of the rotating drive shaft as a conduit for electrical
leads and other wires through the rotation assembly and
into the pivot assembly and articulating bed frame.
[0134] The rotation assembly also includes a bearing
housing 704 disposed between the bearing plate and the
support plate. In particular, the bearing housing is dis-
posed between the between the flange and the support
plate. The bearing housing is in contact with the flange
opposite the bearing plate. The bearing housing is cy-
lindrical, having a circular cross section, and a thrust
bearing 705 is disposed in the bearing housing. The
thrust bearing includes a lower bearing ring 706 adjacent
the support plate, an upper bearing ring 708 in contact
with the bearing housing, and a plurality of ball bearings
710 disposed between the lower bearing ring and the
upper bearing ring. The rotating drive shaft passes
through the thrust bearing and the bearing housing
and is in contact with the plurality of ball bearings.
[0135] The rotatingdriveshaft isattached to themount-
ing flange adjacent the first end 702 of the rotating drive
shaft. The rotating drive shaft also includes a second end
712 opposite the first end.When assembled, the rotating

drive shaft passes through the support plate, and the
support plate is located between the first end and the
second end of the rotating drive shaft. A removable drive
collar 714 is disposed over the rotating drive shaft ad-
jacent thesecondendof the rotatingdrive.Rotationof the
drive collar rotates the rotatingdrive shaft, and, therefore,
the bearing plate.
[0136] In one embodiment, the drive collar includes a
pair of arm assemblies 716 extending out from the drive
collar. In another embodiment, the drive collar includes a
pair of opposing arms. Each arm assembly extends
radially out from the drive collar and vertical axis. In
one embodiment, the arm assemblies are diametrically
opposed. Alternatively, the arm assemblies extend out
from the drive collar along separate radiuses that define
an included angle of from about 90° to about 180°. In one
embodiment, each arm assembly includes to pair of
spaced arms 718, i.e., separate arms spaced from each
other axially along the length of the rotating drive shaft
and drive collar. The spaced arms create or define a
bracket. The rotating and pivoting frame includes a rota-
tion actuator 720 in contact with the actuator mount 642
on the fixed frame and one of the arm assemblies. In
particular, the drive or motor portion of the rotation ac-
tuator is attached to one of two mounting brackets 643
attached of the actuator mount. The rotation actuator is
attached using a set pin passing through the mounting
bracket and the rotating actuator. As illustrated, there-
fore, the rotating and pivoting bed includes four actua-
tors, a head portion actuator, a foot portion actuator, a
rotation actuator and a pivot actuator. In one embodi-
ment, all four actuators are linear actuators. In one em-
bodiment, all four actuators are identical actuators.
[0137] In one embodiment, the push rod or extensible
end722of the rotationactuator,which is a linear actuator,
is disposed between the spaced arms of one of the arm
assemblies. A set pin passes through holes in each one
of spaced arms and, when the rotation actuator is at-
tached to a given armassembly, the endof the extensible
rod to secure the extensible rod in the bracket formed by
the spaced arms. The extensible arm can rotate with
respect to the set pin.
[0138] To translate rotation of the drive collar into rota-
tion of the rotatable drive shaft, the driver collar includes a
drive collar passage 724 and the rotating drive shaft
includes a corresponding drive shaft passage 726. Sui-
table passages include circular passages. The passages
are aligned, and a set pin or shear pin (not shown) is
inserted through the passages. This links the drive collar
to the rotating drive shaft to translate rotation of the drive
collar to rotation of the rotatable drive shaft. The pas-
sages and pin can also be used to attach the drive collar
to the rotating drive shaft. In one embodiment, the drive
collar is secured to the rotating drive shaft using a fas-
tener728 thatpasses throughawasher730engaging the
bottom of the drive collar. The fastener is attached to a
fitting 732, for example, a threaded fitting, that is secured
to the second end of the rotating drive shaft.
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[0139] In addition to being secured to the fixed bed
frame using the support plate attached to the fixed bed
frame and the rotation actuator 720 in contact with the
actuator mount 642, the rotating drive shaft passes
through the cylindrical collar 640 that is attached to the
fixed bed frame. The drive collar and rotation actuator as
disposed below the cylindrical collar, and the other ele-
ments of the rotation assembly are located above the
cylindrical collar. A bearing collar 734 is provided on
either end of the cylindrical collar. The rotating drive shaft
passes through the bearing collars, providing for rotation
of the rotating drive shaft and a secure fit for the rotating
drive shaft. The rotation actuator extends between one of
themounting brackets 643 of the actuatormount and one
of the arm assemblies 716. Selection of the mounting
bracket and arm assembly defines the direction of rota-
tion, i.e., clockwise or counter clockwise, of the bearing
plate and the pivot assembly and articulating bed frame
mounted on the bearing plate.
[0140] Referring now to Figs. 28 and 36‑37, the pivot
includes a base frame736 fixedly attached to the bearing
plate. In one embodiment, the base frame is attached to
the bearing plate using a plurality of fasteners 740. Sui-
table fasteners include threaded fasteners, for example,
threaded screws including knurled knobs with threaded
screws. In one embodiment, the base frame is attached
to the bearing plate using two fasteners. In another
embodiment, the base frame is attached to the bearing
plate using four fasteners. The bearing plate includes a
plurality of holes 741 (Fig. 29), including threaded holes,
to provide for attachment of the base frame to the bearing
plate.Thebase frame isattached to thebearingplateona
side opposite the plurality of discrete bearings.
[0141] The base frame includes a pair of parallel beam
members 742 in contact with the bearing plate. At least
one beam member is secured to the bearing plate with
thepluralityof fasteners.Preferably, bothbeammembers
are secured to the bearing plate using the plurality of
fasteners, e.g., two fasteners. Each beam member in-
cludes a lower flanged portion 750 in contact with the
bearing plate and an upper flanged portion 752 that
contacts the articulating bed frame. The lower flanged
portion is spaced from the upper flanged portion by a
central vertical portion 754. The central vertical portion
has a thickness sufficient to accommodate the struc-
tures, frame elements and actuators in the pivot assem-
bly and the articulating bed frame. In one embodiment,
each central vertical portion includes a pivot hole 756 to
accept apivot point 758 (Figs. 28 and26) onanarmof the
second actuator assembly in the articulating bed frame.
This engagement connects the pivot assembly to the
articulating bed frame and provides the desired pivoting
motion to raise the foot portions of the articulating bed
frame. Additional rigidity and structural strength are pro-
vided to each beanmember by a first vertical support 760
and a separate second vertical support 762 extending
between the lower flanged portion and the upper flanged
portion. In one embodiment, the first and second vertical

supports are hollow square tubing.
[0142] Theparallel beammembers are connectedby a
first cross member 748 and a second cross member 746
connected to and passing between the central vertical
portions. In one embodiment, the first crossmember and
the second cross member are parallel. In one embodi-
ment, both the first cross member and the second cross
member are hollow square metal tubing. Preferably, the
cross-section of the first cross member square tubing is
larger than the cross-section of the second cross mem-
ber. A pivot actuator mounting bracket 764 is attached to
the first crossmember. Thepivot actuator 766 is attached
to the mounting bracket. In particular, the extensible arm
768 of the pivot actuator is attached to the mounting
bracket using a mounting pin 770 passing through the
mounting bracket and extensible arm. The mounting pin
is secured in placewith a cotter pin 772. The drive portion
774of thepivot actuator is attached to thearticulatingbed
frame and in particular the center portion of the articulat-
ing bed frame. Therefore, extension of the pivot actuator
moves and tilts the center portion of the articulating bed
frame, and therefore, the articulating bed frame, with
respect to the fixed frame and the horizontal plane 614
(Fig. 26).
[0143] The pivot assembly also includes at least one
pivot arm 738 pivotally attached to the base frame. Pre-
ferably, the pivot assembly includes two pivot arms. Each
pivot arm is attached to one of the parallel beam mem-
bers. Suitable materials for the pivot arms include hollow
rectangular tubing. Each pivot arm is attached adjacent a
first end 782 to one of the parallel beam members at the
second vertical support 762, extending from the upper
flange portion a distance less than or equal to a thickness
780 of the lower flanged portion. The pivot arm pivots
around a pivot arm axis 776 extending through the pivot
arm, the second vertical support and the beam member.
Each pivot arm rotates on bearing collars 778 extending
through the pivot arm and second vertical support. Each
pivot arm, adjacent a second end 784 opposite the first
end, is attached to the center portion frame of the articu-
lating bed frame. As the pivot actuator is extended and
push on the center portion of the articulating bed frame,
the pivot arms rotate with respect to the fixed frame in the
direction of arrowZ (Fig. 28). This lifts the second ends of
the pivot arms up, defining an angle between the pivot
arms and the upper flanged portions of the beam mem-
bers.As thesecondendsof thepivot armsareattached to
the center portion frame, the angel between the pivot
arms and the upper flanged portion is the tilt of the center
portion, and therefore, the articulating bed frame.
[0144] Exemplary embodiments provide a rotating and
articulating bed configured as three separate and dis-
crete frames, a fixed bed frame, an articulating bed frame
and a rotating and pivoting frame, with the rotating and
pivoting framearrangedasa rotationassembly610anda
pivot assembly. The articulating bed frame, the pivoting
assembly and the rotation assembly are interconnected.
However, each one of these three components provide
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distinct adjustments in the rotating and articulating bed,
i.e., articulation of the bed surfaces in the articulating bed
frame, tiling of the articulating bed frame and rotating of
the articulating bed frame. Each one of these three
adjustments is provided independent of the other two
adjustments. In addition, the articulating bed frame, pivot
assembly, rotation assembly and fixed bed frame can be
assembled and disassembled, which facilitates shipping
of the rotating and articulating bed frame. The rotation
assembly provides for rotation of the articulating bed
frame around a plurality of discrete roller bearings in
either a first or a seconddirection of rotation. Thediscrete
roller bearings, in addition to providing improved rota-
tional motion, provide greater support and stability to the
pivot assembly and the articulating bed frame in parti-
cular for forces and loads applied to the articulating bed
frame away from a vertical axis around which the articu-
lating bed frame rotates.

Claims

1. A rotating and articulating bed (600) comprising:

a fixed bed frame (604);
an articulating bed frame (602); and
a rotating and pivoting frame (606) mounted on
the fixed bed frame (604) and in communication
with thearticulatingbed frame (602), the rotating
and pivoting frame (606) comprising a plurality
of discrete bearings (684), the rotating and pi-
voting frame (606) and articulating bed frame
(602) rotatable with respect to the fixed bed
frame (604) on the plurality of discrete bearings
(684) around a vertical axis (612) passing
through the fixed bed frame (604), articulating
bed frame (602) and rotating and pivoting frame
(606),wherein eachdiscrete bearing (684) com-
prises a bearing wheel (688);
wherein:
the rotating and pivoting frame (606) comprises:
a pivot assembly (608) in communication with
the articulating bed frame (602) to tilt the entire
articulating bed frame (602) with respect to a
horizontal plane (614) that is perpendicular to
the vertical axis (612).

2. The rotating and articulating bed (600) of claim 1,
wherein:
each bearing wheel (688) rotates about an axis
perpendicular to the vertical axis.

3. The rotating and articulating bed (600) of claim 1,
wherein:
each one of the plurality of discrete bearings (684) is
spaced an equal distance from the vertical axis
(612).

4. The rotating and articulating bed of claim 1, wherein:
the plurality of discrete bearings (684) comprises
eight discrete bearings (684); optionally the eight
discretebearings (684)beingspacedequally around
a circle centered on the vertical axis (612).

5. The rotating and articulating bed (600) of claim 1,
wherein:
the rotating and pivoting frame (606) comprises:
a rotation assembly (610) mounted on the fixed bed
frame (604), the pivot assembly (608) secured to the
rotation assembly (610) and the rotation assembly
(610) providing rotation between the pivot assembly
(608) and the fixed bed frame (604) independent of
movement of the articulating bed frame (602) by the
pivot assembly (608), the plurality of discrete bear-
ings (684) disposed in the rotation assembly (610).

6. The rotating and articulating bed (600) of claim 5,
wherein:

the rotation assembly (610) comprises:

a support plate (680) mounted on the fixed
bed frame (604);
a bearing plate (682) spaced from the sup-
port plate (680); and
a rotating drive shaft (700) extending
through the support plate (680) and cen-
tered on the vertical axis (612), the rotating
drive shaft (700) secured to the support
plate (680) such that rotation of the rotating
drive shaft (700) rotates the bearing plate
(682);

wherein the plurality of discrete bearings (684)
are disposed between and in contact with the
support plate (680) and the bearing plate (682).

7. The rotating and articulating bed (600) of claim 6,
wherein:
the rotation assembly (610) further comprises:

a mounting flange attached to the bearing plate
(682), the rotating drive shaft (700) attached to
the mounting flange;
a bearing housing (704) disposed between the
flange and the support plate (680); and
a thrust bearing (705) disposed in the bearing
housing (704), the rotating drive shaft (700)
passing through the thrust bearing (705).

8. The rotating and articulating bed (600) of claim 6,
wherein:
the rotation assembly (610) further comprises:

a mounting flange (698) attached to the bearing
plate (682), the rotating drive shaft (700) at-
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tached to themounting flange (698) at a first end
(702) of the rotating drive shaft (700); and
a removable drive collar (714) disposed over the
rotating drive shaft (700) adjacent a second end
(712) of the rotating drive shaft (700) opposite
the first end (702);
wherein rotation of the drive collar (714) rotates
the rotating drive shaft (700) and the support
plate (680) is disposed between the first end
(702) and the second end (712), optionally,
wherein:

the removable drive collar (714) comprises
a pair of arm assemblies (716) extending
out from the drive collar (714); and
the rotation assembly (610) further com-
prises a rotation actuator (720) attached
to one of the arm assemblies (716) and
the fixed bed frame (604).

9. The rotating and articulating bed (600) of claim 6,
wherein:
each discrete bearing (684) comprises:

a mount (686) attached to the support plate
(680); and
a bearing wheel (688) rotatably disposed in the
mount, each bearing wheel (688) in contact with
the bearing plate (682).

10. The rotating and articulating bed (600) of claim 6,
wherein:
the pivot assembly (608) comprises:

a base frame (736) fixedly attached to the bear-
ing plate (682); and
at least one pivot arm (738) pivotally attached to
the base frame (736) and connected to the
articulating bed frame.

11. The rotating and articulating bed (600) of claim 10,
wherein:
the base frame (736) includes a pair of parallel beam
members (742) in contact with the bearing plate
(682), at least one beam member (742) secured to
the bearing plate (682) with a plurality of fasteners.

12. The rotating and articulating bed (600) of claim 10,
wherein:

the articulating bed frame (602) comprises:

a center portion (648);
an articulating head portion (644) pivotally
attached to the center portion;
an articulating foot portion (646) pivotally
attached to the center portion (648);
a first linear actuator (672) connected be-

tween the center portion (648) and the ar-
ticulating head portion (644); and
a second linear actuator (674) connected
between the center portion (648) and the
articulating foot portion (646);

the pivot arm (738) is attached to the center
portion (648); and
the pivot assembly (608) further comprises a
pivot actuator connected to the base frame
(736) and the center portion (648.

13. A rotating and articulating bed (600) as claimed in
Claim 1, wherein:

the rotating and pivoting frame (606) comprises
a rotation assembly (610) mounted on the fixed
bed frame (604);
the pivot assembly (608) is mounted on the
rotation assembly;
the articulating bed frame (602) is mounted on
the pivot assembly (608), and comprises a plur-
ality of pivotally connected distinct portions;
the rotation assembly (610) rotates the pivot
assembly (608) and the articulating bed frame
(602) with respect to the fixed bed frame (604)
around a vertical axis passing through the rotat-
ing and articulating bed; and
the pivot assembly (608) tilts the entire articulat-
ing bed frame with respect to the horizontal
plane (614) that is perpendicular to the vertical
axis independent of rotation by the rotation as-
sembly (610) and articulation of the distinct por-
tions.

14. The rotating and articulating bed (600) of claim 13,
wherein:
the rotation assembly (610) comprises:

a support plate (680) mounted on the fixed bed
frame (604); and
a bearing plate (682) spaced from the support
plate (680);
wherein:

the pivot assembly (608) is mounted on the
bearing plate;
the plurality of discrete wheel bearings
(684) is disposed between the support plate
(680) and the bearing plate (682);
each discrete wheel bearing (684) com-
prises amount attached to the support plate
(680);
each bearing wheel is rotatably disposed in
the mount; and
each bearing wheel is in contact with the
bearing plate (682).
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Patentansprüche

1. Rotierendes und gelenkiges Bett (600), umfassend:

ein festes Bettgestell (604);
ein gelenkiges Bettgestell (602); und
ein rotierendes und schwenkendes Gestell
(606), dasauf dem festenBettgestell (604)mon-
tiert und in Kommunikation mit dem gelenkigen
Bettgestell (602) ist, wobei das rotierende und
schwenkende Gestell (606) eine Vielzahl von
diskreten Lagern (684) umfasst, wobei das ro-
tierende und schwenkende Gestell (606) und
das gelenkige Bettgestell (602) in Bezug auf
das feste Bettgestell (604) auf der Vielzahl
von diskreten Lagern (684) um eine vertikale
Achse (612) rotierbar sind, die durch das feste
Bettgestell (604), das gelenkige Bettgestell
(602) und das rotierende und schwenkendeGe-
stell (606) verläuft, wobei jedes diskrete Lager
(684) ein Lagerrad (688) umfasst;
wobei:
das rotierende und schwenkende Gestell (606)
Folgendes umfasst:
eine Schwenkbaugruppe (608) in Kommunika-
tion mit dem gelenkigen Bettgestell (602), um
das gesamte gelenkige Bettgestell (602) in Be-
zug auf eine horizontale Ebene (614), die senk-
recht zu der vertikalen Achse (612) ist, zu kip-
pen.

2. Rotierendes und gelenkiges Bett (600) nach An-
spruch 1, wobei:
jedes Lagerrad (688) um eine Achse senkrecht zu
der vertikalen Achse rotiert.

3. Rotierendes und gelenkiges Bett (600) nach An-
spruch 1, wobei:
jedes aus der Vielzahl von diskreten Lagern (684) in
einem gleichen Abstand von der vertikalen Achse
(612) beabstandet ist.

4. Rotierendes und gelenkiges Bett nach Anspruch 1,
wobei:
die Vielzahl von diskreten Lagern (684) acht diskrete
Lager (684) umfasst; optional die acht diskreten
Lager (684) gleichmäßig um einen Kreis beabstan-
det sind, der auf der vertikalen Achse (612) zentriert
ist.

5. Rotierendes und gelenkiges Bett (600) nach An-
spruch 1, wobei:
das rotierende und schwenkende Gestell (606) Fol-
gendes umfasst:
eine Rotationsbaugruppe (610), die auf dem festen
Bettgestell (604) montiert ist, wobei die Schwenk-
baugruppe (608) an der Rotationsbaugruppe (610)
gesichert ist und die Rotationsbaugruppe (610) Ro-

tation zwischen der Schwenkbaugruppe (608) und
dem festen Bettgestell (604) unabhängig von Bewe-
gung des gelenkigen Bettgestells (602) durch die
Schwenkbaugruppe (608) bereitstellt, wobei die
Vielzahl vondiskreten Lagern (684) in derRotations-
baugruppe (610) angeordnet ist.

6. Rotierendes und gelenkiges Bett (600) nach An-
spruch 5, wobei:
die Rotationsbaugruppe (610) Folgendes umfasst:

eine Stützplatte (680), die an dem festen Bett-
gestell (604) montiert ist;
eine Lagerplatte (682), die von der Stützplatte
(680) beabstandet ist; und
eine rotierende Antriebswelle (700), die sich
durch die Stützplatte (680) erstreckt und auf
der vertikalen Achse (612) zentriert ist, wobei
die rotierende Antriebswelle (700) an der Stütz-
platte (680) gesichert ist, sodass Rotation der
rotierenden Antriebswelle (700) die Lagerplatte
(682) rotiert;
wobei die Vielzahl von diskreten Lagern (684)
zwischen und in Kontakt mit der Stützplatte
(680) und der Lagerplatte (682) angeordnet ist.

7. Rotierendes und gelenkiges Bett (600) nach An-
spruch 6, wobei:
dieRotationsbaugruppe (610) ferner Folgendes um-
fasst:

einen Montageflansch, der an der Lagerplatte
(682) angebracht ist, wobei die rotierende An-
triebswelle (700) an demMontageflansch ange-
bracht ist;
ein Lagergehäuse (704), das zwischen dem
Flansch und der Stützplatte (680) angeordnet
ist; und
ein Drucklager (705), das in dem Lagergehäuse
(704) angeordnet ist, wobei die rotierende An-
triebswelle (700) durch das Drucklager (705)
verläuft.

8. Rotierendes und gelenkiges Bett (600) nach An-
spruch 6, wobei:
dieRotationsbaugruppe (610) ferner Folgendes um-
fasst:

einen Montageflansch (698), der an der Lager-
platte (682) angebracht ist, wobei die rotierende
Antriebswelle (700) an dem Montageflansch
(698) an einem ersten Ende (702) der rotier-
enden Antriebswelle (700) angebracht ist; und
einen entfernbaren Antriebskragen (714), der
über der rotierenden Antriebswelle (700) be-
nachbart zu einem zweiten Ende (712) der ro-
tierenden Antriebswelle (700) gegenüber dem
ersten Ende (702) angeordnet ist;
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wobei Rotation des Antriebskragens (714) die
rotierende Antriebswelle (700) rotiert und die
Stützplatte (680) zwischen dem ersten Ende
(702) und dem zweiten Ende (712) angeordnet
ist,
wobei optional:

der entfernbare Antriebskragen (714) ein
Paar Armbaugruppen (716) umfasst, die
sich von dem Antriebskragen (714) nach
außen erstrecken; und
die Rotationsbaugruppe (610) ferner einen
Rotationsaktor (720) umfasst, der an einer
von den Armbaugruppen (716) und dem
festen Bettgestell (604) angebracht ist.

9. Rotierendes und gelenkiges Bett (600) nach An-
spruch 6, wobei:
jedes diskrete Lager (684) Folgendes umfasst:

eine Halterung (686), die an der Stützplatte
(680) angebracht ist; und
ein Lagerrad (688), das rotierbar in der Halte-
rungangeordnet ist, wobei jedes Lagerrad (688)
in Kontakt mit der Lagerplatte (682) ist.

10. Rotierendes und gelenkiges Bett (600) nach An-
spruch 6, wobei:
die Schwenkbaugruppe (608) Folgendes umfasst:

ein Basisgestell (736), das fest an der Lager-
platte (682) angebracht ist; und
zumindest einen Schwenkarm (738), der
schwenkbar an dem Basisgestell (736) ange-
bracht und mit dem gelenkigen Bettgestell ver-
bunden ist.

11. Rotierendes und gelenkiges Bett (600) nach An-
spruch 10, wobei:
das Basisgestell (736) ein Paar paralleler Träger-
elemente (742) in Kontakt mit der Lagerplatte (682)
beinhaltet, wobei zumindest ein Trägerelement
(742) an der Lagerplatte (682) mit einer Vielzahl
von Befestigungen gesichert ist.

12. Rotierendes und gelenkiges Bett (600) nach An-
spruch 10, wobei:
das gelenkige Bettgestell (602) Folgendes umfasst:

einen Mittelabschnitt (648);
einen gelenkigen Kopfabschnitt (644), der
schwenkbar an demMittelabschnitt angebracht
ist;
einen gelenkigen Fußabschnitt (646), der
schwenkbar an demMittelabschnitt (648) ange-
bracht ist;
einen ersten linearen Aktor (672), der zwischen
dem Mittelabschnitt (648) und dem gelenkigen

Kopfabschnitt (644) verbunden ist; und
einen zweiten linearen Aktor (674), der zwi-
schen dem Mittelabschnitt (648) und dem ge-
lenkigen Fußabschnitt (646) verbunden ist;
wobei der Schwenkarm (738) an dem Mittelab-
schnitt (648) angebracht ist; und
die Schwenkbaugruppe (608) ferner einen
Schwenkaktor umfasst, der mit dem Basisge-
stell (736) und dem Mittelabschnitt (648) ver-
bunden ist.

13. Rotierendes und gelenkiges Bett (600) nach An-
spruch 1, wobei:

das rotierende und schwenkende Gestell (606)
eine Rotationsbaugruppe (610) umfasst, die an
dem festen Bettgestell (604) montiert ist;
die Schwenkbaugruppe (608) an der Rotations-
baugruppe montiert ist;
das gelenkige Bettgestell (602) an der
Schwenkbaugruppe (608) montiert ist und eine
Vielzahl von schwenkbar verbundenen unter-
schiedlichen Abschnitten umfasst;
die Rotationsbaugruppe (610) die Schwenk-
baugruppe (608) und das gelenkige Bettgestell
(602) in Bezug auf das feste Bettgestell (604)
um eine vertikale Achse rotiert, die durch das
rotierende und gelenkige Bett verläuft; und
die Schwenkbaugruppe (608) das gesamte ge-
lenkige Bettgestell in Bezug auf die horizontale
Ebene (614), die senkrecht zu der vertikalen
Achse ist, unabhängig von Rotation durch die
Rotationsbaugruppe (610) und Gelenk der un-
terschiedlichen Abschnitte kippt.

14. Rotierendes und gelenkiges Bett (600) nach An-
spruch 13, wobei:
die Rotationsbaugruppe (610) Folgendes umfasst:

eine Stützplatte (680), die an dem festen Bett-
gestell (604) montiert ist; und
eine Lagerplatte (682), die von der Stützplatte
(680) beabstandet ist;
wobei:

dieSchwenkbaugruppe (608) ander Lager-
platte montiert ist;
die Vielzahl von diskreten Radlagern (684)
zwischen der Stützplatte (680) und der La-
gerplatte (682) angeordnet ist;
jedes diskrete Radlager (684) eine Halte-
rung umfasst, die an der Stützplatte (680)
angebracht ist;
jedes Lagerrad rotierbar in der Halterung
angeordnet ist; und
jedes Lagerrad in Kontakt mit der Lager-
platte (682) ist.
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Revendications

1. Lit rotatif et articulé (600) comprenant :

un cadre de lit fixe (604) ;
un cadre de lit articulé (602) ; et
un cadre rotatif et pivotant (606) monté sur le
cadre de lit fixe (604) et en communication avec
le cadre de lit articulé (602), le cadre rotatif et
pivotant (606) comprenant une pluralité de rou-
lements discrets (684), le cadre rotatif et pivo-
tant (606) et le cadre de lit articulé (602) pouvant
tourner par rapport au cadre de lit fixe (604) sur
la pluralité de roulements discrets (684) autour
d’un axe vertical (612) traversant le cadre de lit
fixe (604), le cadre de lit articulé (602) et le cadre
rotatif et pivotant (606), dans lequel chaque
roulement discret (684) comprend une roue
de roulement (688) ;
dans lequel :
le cadre rotatif et pivotant (606) comprend :
un ensemble de pivot (608) en communication
avec le cadre de lit articulé (602) pour incliner la
totalité du cadre de lit articulé (602) par rapport à
un plan horizontal (614) qui est perpendiculaire
à l’axe vertical (612).

2. Lit rotatif et articulé (600) de la revendication 1, dans
lequel :
chaque roue de roulement (688) tourne autour d’un
axe perpendiculaire à l’axe vertical.

3. Lit rotatif et articulé (600) de la revendication 1, dans
lequel :
chacun de la pluralité de roulements discrets (684)
est espacé d’une distance égale de l’axe vertical
(612).

4. Lit rotatif et articulé de la revendication 1, dans
lequel :
la pluralité de roulements discrets (684) comprend
huit roulements discrets (684) ; éventuellement, les
huit roulements discrets (684) sont espacés de ma-
nière égale autour d’un cercle centré sur l’axe verti-
cal (612).

5. Lit rotatif et articulé (600) de la revendication 1, dans
lequel :
le cadre rotatif et pivotant (606) comprend :
un ensemble de rotation (610) monté sur le cadre de
lit fixe (604), l’ensemble de pivot (608) fixé solide-
ment à l’ensemble de rotation (610) et l’ensemble de
rotation (610) fournissant une rotation entre l’en-
semble de pivot (608) et le cadre de lit fixe (604)
indépendamment d’un mouvement du cadre de lit
articulé (602) par l’ensemble de pivot (608), la plu-
ralité de roulements discrets (684) disposés dans
l’ensemble de rotation (610).

6. Lit rotatif et articulé (600) de la revendication 5, dans
lequel :
l’ensemble de rotation (610) comprend :

uneplaquedesupport (680)montéesur le cadre
de lit fixe (604) ;
une plaque de roulement (682) espacée de la
plaque de support (680) ; et
un arbre d’entraînement rotatif (700) s’étendant
à travers la plaquede support (680) et centré sur
l’axe vertical (612), l’arbre d’entraînement rotatif
(700) fixé solidement à la plaque de support
(680) de sorte que la rotation de l’arbre d’en-
traînement rotatif (700) fait tourner la plaque de
roulement (682) ;
dans lequel la pluralité de roulements discrets
(684) sont disposés entre la plaque de support
(680) et la plaque de roulement (682) et en
contact avec celles-ci.

7. Lit rotatif et articulé (600) de la revendication 6, dans
lequel :
l’ensemble de rotation (610) comprend en outre :

une bride de montage fixée à la plaque de
roulement (682), l’arbre d’entraînement rotatif
(700) fixé à la bride de montage ;
un boîtier de roulement (704) disposé entre la
bride et la plaque de support (680) ; et
un roulement de butée (705) disposé dans le
boîtier de roulement (704), l’arbre d’entraîne-
ment rotatif (700) traversant le roulement de
butée (705).

8. Lit rotatif et articulé (600) de la revendication 6, dans
lequel :
l’ensemble de rotation (610) comprend en outre :

une bride demontage (698) fixée à la plaque de
roulement (682), l’arbre d’entraînement rotatif
(700) fixé à la bride demontage (698) au niveau
d’une première extrémité (702) de l’arbre d’en-
traînement rotatif (700) ; et
un collier d’entraînement amovible (714) dis-
posé sur l’arbre d’entraînement rotatif (700) ad-
jacent à une seconde extrémité (712) de l’arbre
d’entraînement rotatif (700) opposée à la pre-
mière extrémité (702) ;
dans lequel la rotation du collier d’entraînement
(714) fait tourner l’arbre d’entraînement rotatif
(700) et la plaque de support (680) est disposée
entre la première extrémité (702) et la seconde
extrémité (712), éventuellement, dans lequel :

le collier d’entraînement amovible (714)
comprend une paire d’ensembles de bras
(716) s’étendant vers l’extérieur à partir du
collier d’entraînement (714) ; et
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l’ensemble de rotation (610) comprend en
outre un actionneur de rotation (720) fixé à
l’un des ensembles de bras (716) et au
cadre de lit fixe (604).

9. Lit rotatif et articulé (600) de la revendication 6, dans
lequel :
chaque roulement discret (684) comprend :

un support de montage (686) fixé à la plaque de
support (680) ; et
une roue de roulement (688) disposée de ma-
nière rotative dans le support de montage,
chaque rouede roulement (688)encontact avec
la plaque de roulement (682).

10. Lit rotatif et articulé (600) de la revendication 6, dans
lequel :
l’ensemble de pivot (608) comprend :

un cadre de base (736) fixé de manière fixe à la
plaque de roulement (682) ; et
au moins un bras de pivot (738) fixé de manière
pivotante au cadre de base (736) et relié au
cadre de lit articulé.

11. Lit rotatif et articulé (600) de la revendication 10,
dans lequel :
le cadre de base (736) comprend une paire d’élé-
ments de poutre parallèles (742) en contact avec la
plaque de roulement (682), au moins un élément de
poutre (742) fixé solidement à la plaque de roule-
ment (682) par une pluralité d’attaches.

12. Lit rotatif et articulé (600) de la revendication 10,
dans lequel :
le cadre de lit articulé (602) comprend :

une partie centrale (648) ;
une partie de tête articulée (644) fixée de ma-
nière pivotante à la partie centrale ;
une partie de pied articulée (646) fixée de ma-
nière pivotante à la partie centrale (648) ;
un premier actionneur linéaire (672) relié entre
la partie centrale (648) et la partie de tête arti-
culée (644) ; et
un secondactionneur linéaire (674) relié entre la
partie centrale (648) et la partie de pied articulée
(646) ;
le bras de pivot (738) est fixé à la partie centrale
(648) ; et
l’ensemble de pivot (608) comprend en outre un
actionneur de pivot relié au cadre de base (736)
et à la partie centrale (648).

13. Lit rotatif et articulé (600) de la revendication 1, dans
lequel :

le cadre rotatif et pivotant (606) comprend un
ensemble de rotation (610) monté sur le cadre
de lit fixe (604) ;
l’ensemble de pivot (608) est monté sur l’en-
semble de rotation ;
le cadre de lit articulé (602) est monté sur l’en-
semble depivot (608), et comprendunepluralité
de parties distinctes reliées de manière pivo-
tante ;
l’ensemble de rotation (610) fait tourner l’en-
semble de pivot (608) et le cadre de lit articulé
(602) par rapport au cadre de lit fixe (604) autour
d’unaxevertical traversant le lit rotatifet articulé ;
et
l’ensemble de pivot (608) incline la totalité du
cadre de lit articulé par rapport au plan horizon-
tal (614) qui est perpendiculaire à l’axe vertical
indépendamment d’une rotation par l’ensemble
de rotation (610) et d’unearticulation des parties
distinctes.

14. Lit rotatif et articulé (600) de la revendication 13,
dans lequel :
l’ensemble de rotation (610) comprend :

uneplaquedesupport (680)montéesur le cadre
de lit fixe (604) ; et une plaque de roulement
(682) espacée de la plaque de support (680) ;
dans lequel :

l’ensemble de pivot (608) est monté sur la
plaque de roulement ;
la pluralité de roulements de roue discrets
(684) est disposée entre la plaque de sup-
port (680) et la plaque de roulement (682) ;
chaque roulement de roue discret (684)
comprend un support de montage fixé à
la plaque de support (680) ;
chaque roue de roulement est disposée de
manière rotative dans le support de mon-
tage ; et
chaque roue de roulement est en contact
avec la plaque de roulement (682).
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