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COLLAPSIBLE BED ASSEMBLY

BACKGROUND OF THE DISCLOSURE

[0001] The field of the disclosure relates generally to collapsible
furniture, such as a collapsible or folding bed, and, more particularly, to a collapsible

or folding bed that 1s convertible 1nto a sofa.

[0002] At least one conventional collapsible furniture piece includes
a gear adjustor that 1s positioned on a backrest that 1s positioned between a rear seat
frame and a front secat frame such that the collapsible furniture piece 1s movable
between a bed and a sofa. However, the gear adjustor 1s complicated and requires
additional time and/or expense to manufacture. Additionally, such furniture piece 1s a
unitary member and 18 not configured to decouple to form two or more smaller beds,
as desired. Further, the conventional furniture piece 1s not fully collapsible and, thus,

requires adequate storage space and/or 18 not easily portable.
BRIEF DESCRIPTION OF THE DISCLOSURE

[0003] In one aspect, a collapsible and convertible furniture
assembly 1s provided. The collapsible and convertible furniture assembly 1s movable
between an expanded configuration and a collapsed configuration. The collapsible
and convertible furniture assembly includes a first unit including a first frame having
a plurality of first scissor assemblies. Each first scissor assembly of the plurality of
first scissor assemblies includes a first frame member pivotally coupled to a second
frame member at a pivot point. Frame members of adjacent first scissor assemblies
arc coupled to a first upper connector assembly or a first lower connector assembly.
A second unit 18 removably coupled to the first unit. The second unit includes a
second frame having a plurality of second scissor assemblies. Each second scissor
assembly of the plurality of second scissor assemblies includes a first frame member
pivotally coupled to a second frame member at a pivot point. Frame members of

adjacent second scissor assemblies are coupled to a second upper connector assembly
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or a second lower connector assembly. At least two support rods are coupled to the
second frame. Each support rod of the at least two support rods 1s slidably coupled to
a corresponding first frame member and has a lower end pivotally coupled to a
corresponding second frame member. Each support rod 1s pivotally movable with

respect to the corresponding second frame member.

[0004] In another aspect, a collapsible and convertible frame
assembly that 1s movable between an expanded configuration and a collapsed
configuration 1s provided. The collapsible and convertible frame assembly includes a
first unit including a first frame having a plurality of first scissor assemblies. Each
first scissor assembly of the plurality of first scissor assemblies includes a first frame
member pivotally coupled to a second frame member at a pivot point. Frame
members of adjacent first scissor assemblies are coupled to a first upper connector
assembly or a first lower connector assembly. A second unit 1s removably coupled to
the first unit. The second unit includes a second frame having a plurality of second
scissor assemblies. Each second scissor assembly of the plurality of second scissor
assemblies includes a first frame member pivotally coupled to a second frame
member at a pivot point. Frame members of adjacent second scissor assemblies are
coupled to a second upper connector assembly or a second lower connector assembly.
An assembly unit removably couples the first unit to the second unit. In one
embodiment, the assembly unit includes a first coupler operatively coupled to a
corresponding first upper connector assembly or a corresponding first lower connector
assembly and a second coupler operatively coupled to a corresponding second upper
connector assembly or a corresponding second lower connector assembly.
Alternatively or additionally, the assembly unit includes a second coupler operatively
coupled to a corresponding first upper connector assembly or a corresponding first
lower connector assembly and a first coupler operatively coupled to a corresponding
seccond upper connector assembly or a corresponding second lower connector

assembly.
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[0005] In another aspect, a method 1s provided for assembling a
collapsible frame assembly. The method includes forming a collapsible first frame
including a plurality of first scissor assemblies. Each first scissor assembly of the
plurality of first scissor assemblies includes a first frame member pivotally coupled to
a second frame member at a pivot point. Frame members of adjacent first scissor
assemblies are coupled to a first upper connector assembly or a first lower connector
assembly. A collapsible second frame 1s formed that includes a plurality of second
scissor assemblies. Each second scissor assembly of the plurality of second scissor
assemblies includes a first frame member pivotally coupled to a second frame
member at a pivot point. Frame members of adjacent second scissor assemblies are
coupled to a second upper connector assembly or a second lower connector assembly.

The first unit 1s removably coupled to the second unit.
BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 1s a perspective view of two units each 1n an

expanded bed configuration;

[0007] Figure 2 1s a perspective view of a frame of a first unit in an

expanded bed configuration;

[0008] Figure 3 1s a perspective view of a frame of a second unit 1n

an expanded bed configuration;

[0009] Figure 4 1s a perspective view of a first coupler coupled to an

upper connector assembly;

[0010] Figure 5 1s a perspective view of a second coupler coupled to

an upper connector assembly;

[0011] Figure 6 1s a top view of a first coupler coupled to a second

coupler;
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[0012] Figure 7 18 a perspective view of a frame of the first unit 1n an
expanded configuration coupled to a frame of the second unit in an expanded bed

configuration to form a large bed frame;

[0013] Figure 8 18 a perspective view of a bed assembly including the

coupled frames shown 1n Figure 7;

[0014] Figure 9 1s a perspective view of the frame of the first unit 1n
an ¢xpanded configuration coupled to the frame of the second unit in an expanded

sofa configuration to form a sofa bed frame;

[0015] Figure 10 1s a perspective view of a bed assembly including

the coupled frames shown 1n Figure 9;

[0016] Figure 11 1s a perspective view of the coupled frames shown

in Figure 7 1n a partially collapsed configuration; and

[0017] Figure 12 1s a perspective view of the coupled frames shown

in Figure 7 1n a fully collapsed configuration.

DETAILED DESCRIPTION OF THE DISCLOSURE

[0018] The present disclosure provides a folding or collapsible and
convertible furniture assembly, such as a bed assembly, including a plurality of
collapsible and/or convertible units. Each unit includes a frame that forms a support
structure 1 an expanded configuration suitable for supporting a mattress, such as an
inflatable mattress, and one or more users positioned on the mattress. The units may
be used independently or may be coupled together to form a larger furniture assembly.
For example, 1n one embodiment, each unit includes a frame that supports a full size
or twin size mattress. The units may be coupled together such that the mattresses
form a larger mattress assembly having dimensions similar to or the same as a
conventional queen size mattress. Further, in one embodiment, at least one frame 1s
convertible 1n the expanded configuration between a first or bed configuration and a

sccond or sofa configuration. Each frame 18 collapsible from the expanded
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configuration to a collapsed configuration for casy storage and/or transport. For
example, 1n the collapsed configuration, the frames may be contained within a storage
bag. When a sleeping arca or a scating arca is desired, one or more frames are
movable from the collapsed configuration to the expanded configuration, such as the
first configuration or the second configuration, respectively, for supporting a
respective mattress. The mattress 1s positioned on and supported by the frame 1n the
expanded configuration. In one embodiment, the mattress 1s removably coupled to

the frame.

[0019] The present disclosure 1s described below 1n reference to its
application 1n connection with and operation of a bed assembly having a plurality of
foldable or collapsible and convertible frames. The bed assembly 1s convertible
between the bed configuration and the sofa configuration with the frames in the
expanded configuration. It should be apparent to those skilled in the art and guided
by the teachings herein provided that the collapsible and convertible frame 1s likewise

applicable to any suitable foldable or collapsible furniture piece, for example.

[0020] Referring to Figures 1-12, a furniture assembly, such as a bed
assembly 10, includes at least two independent, foldable or collapsible units. In one
embodiment, a first unit 100 1s removably coupled to a second unit 200 to form bed
assembly 10. First unit 100 and second unit 200 are configured to support a mattress
400 1n the expanded configuration, as shown in Figure 1. In a particular embodiment,

on¢ or more assembly units 300 removably couple first unit 100 to second unit 200.

[0021] In one embodiment, cach mattress 400 1S removably
positioned within a fabric covering that defines an enclosure having an entry that 1s
scaled with a suitable closure mechanism or fastener, such as a zipper, buttons, snaps,
hook-and-loop fastener components, such as VELCRO fastener components, and/or
hook-and-ecye fastener components. The fabric covering may be a plastic, cloth, or
leather material, for example, and encloses at least a portion of mattress 400, which 1s

inserted 1nto the entry.
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[0022] In one embodiment, bed assembly 10 includes an inflatable
mattress 400 coupled to a self-expanding first unit 100 or second unit 200. Mattress
400 1s permanently or removably coupled to first unit 100 or second unit 200 directly
or indirectly, such as with a fabric covering. In certain embodiments, mattress 400
and/or the fabric covering are at least partially permanently or removably coupled to
first unit 100 or second unit 200 using a suitable fastener component, such as buttons,
snaps, and/or hook-and-loop fastener components, such as VELCRO fastener
components. In a particular embodiment, mattress 400 1s coupled, directly or
indirectly, to first unit 100 or second unit 200 at a plurality of locations such that as
mattress 400 1s filled with air to expand, first unit 100 or second unit 200 1s urged to
move outwardly. In a further particular embodiment, an air pump 1s coupled to an
inflation port on mattress 400. The air pump may be electrically operated and
powered by a wall current or by batteries. Further, the air pump may include a
suitable sensor configured to detect a signal transmitted by a remote control. The
remote control activates and deactivates the clectric pump by transmitting a
corresponding signal that 1s detected by the sensor. Alternatively or in addition, the
alr pump may have a manual on-off switch. In an alternative embodiment, mattress

400 1s manually inflated.

[0023] In one embodiment, first unit 100 includes a plurality of
frame members joined by pivot assemblies such that lower connector assemblies
move laterally within a common horizontal plane as the frame as a whole expands
outwardly from a central reference area to expand first unit 100 outwardly from the
central reference arca. First unit 100 1s urged outwardly from the central reference
arca, thus causing first unit 100 to expand outwardly as a whole from the central
reference arca and mattress 400 1s inflated. In a particular embodiment, mattress 400
1s coupled to first unit 100 at a plurality of attachment points such that as mattress 400
1s 1inflated and expands outwardly, first unit 100 also expands outwardly. Mattress
400 may be coupled to first unit 100 with a fabric covering, which encloses at Ieast a
portion of mattress 400. The fabric covering 1s coupled to first unit 100 at a plurality

of attachment points, for example at a plurality of upper connector assemblies, such
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that as mattress 400 1s inflated and expands outwardly, the fabric covering expands

outwardly, causing first unit 100 to also expand outwardly.

[0024] Referring further to Figure 2, in one embodiment, first unit
100 1includes a plurality of first frame members 102 pivotally coupled to a
corresponding second frame member 104 at a pivot point or joint 106, such as at a
midpoint of first frame member 102 and second frame member 104, to form a
plurality of scissor assemblies 108. A pivot member, such as a bolt, screw or rivet,
pivotally couples first frame member 102 to second frame member 104. Each first
frame member 102 1s pivotally coupled at or near a first end 110 to an upper
connector assembly 112 and pivotally coupled at or near an opposing second end 114
to a lower connector assembly or foot 116. Each second frame member 104 1s
pivotally coupled at or near a first end 118 to a corresponding lower connector
assembly 116 and pivotally coupled at or near an opposing second end 122 to a
corresponding upper connector assembly 112. Upper connector assembly 112 and/or
lower connector assembly 116 couple adjacent or cooperating first frame members
102 and second frame members 104 so there are no loose pieces to be gathered and

assembled.

[0025] Scissor assemblies 108 facilitate moving first unmit 100
between the expanded configuration, such as shown in Figures 1 and 2, and the
collapsed configuration, as shown in Figure 12. More specifically, each scissor
assembly 108 includes first frame member 102 pivotally coupled to corresponding
second frame member 104 at pivot point 106. First unit 100 1s moved towards the
collapsed configuration as first frame member 102 moves or pivots with respect to
second frame member 104 to urge first end 110 of first frame member 102 towards
seccond end 122 of second frame member 104 to urge adjacent upper connector
assemblies 112 together. Similarly, second end 114 of first frame member 102 1s
urged towards first end 118 of second frame member 104 to urge adjacent lower
connector assemblies 116 together. Conversely, first unit 100 1s moved from the

collapsed configuration towards the expanded configuration as first frame member
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102 moves or pivots with respect to second frame member 104 to urge first end 110 of
first frame member 102 away from second end 122 of second frame member 104 to
urge adjacent upper connector assemblies 112 apart. Similarly, second end 114 of
first frame member 102 1s urged away from first end 118 of second frame member

104 to urge adjacent lower connector assemblies 112 apart.

[0026] In one embodiment, a force directed at one or more corners of
first unit 100 causes movement in other corners such that first unit 100 moves as a
whole inwardly with respect to a central reference arca of first unit 100 to facilitate
moving first unit 100 to the collapsed configuration or outwardly relative to the
central reference arca to facilitate moving first unit 100 to the expanded configuration.
Further, upper connector assemblies 112 and lower connector assemblies 116, as well
as pivot points 106, allow first unit 100 to move as a unit when first unit 100 1s
collapsed and expanded. It should be apparent to those skilled in the art and guided
by the teachings herein provided that one lower connector assembly 116 may remain
substantially fixed or stationary as first unit 100 1s collapsed or expanded, while the
remaining lower connector assemblies 116 move inwardly or outwardly, respectively.
As such, the central reference arca may itself move. For example, when first unit 100
1s located within a room such that one lower connector assembly 116 1s positioned 1n
a corner of the room, movement of first unit 100 18 constrained. As first unit 100
moves towards the expanded configuration, the remaining non-constrained lower
connector assemblies 116 expand outwardly from the central reference arca as the
central reference area itself moves outwardly with respect to the stationary lower

connector assembly 116.

[0027] In one embodiment, one or more support assemblies 124 are
operatively coupled to a corresponding scissor assembly 108. As shown 1n Figure 2,
support assembly 124 includes a member 126 coupled to first frame member 102 or
sccond frame member 104 of corresponding scissor assembly 108 to facilitate
retaining first unit 100 in the expanded configuration, as desired. As shown in Figure

2, 1n on¢ embodiment, member 126 1s pivotally coupled to first frame member 102
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between first end 110 and pivot point 106. In a particular embodiment, member 126
1s pivotally coupled at a first end 128 to first frame member 102 at a pivot point 130.
In a further embodiment, pivot point 130 1s positioned at a distance from first end 110
cqual to about 1/6 of a length of first frame member 102. In alternative embodiments,
pivot point 130 1s positioned at any suitable distance from first end 110 such that

member 126 18 operable as described herein.

[0028] Referring further to Figure 2, member 126 1s slidably coupled
at an opposing second end 132 to corresponding second frame member 104 of scissor
assembly 108 between corresponding lower connector assembly 116 and pivot point
106. In one embodiment, second end 132 1s pivotally coupled to a collar 134 that 1s
slidably positioned about second frame member 104. As first unit 100 1s moved
towards the expanded configuration, first end 128 pivots about pivot point 130 and
second end 132 of member 126 moves along a length of second frame member 104
towards corresponding lower connector assembly 116. In one embodiment, with first
unit 100 1n the expanded configuration, second end 132 1s secured to lower connector
assembly 116 to facilitate retaining first unit 100 1n the expanded configuration, as
desired. In a particular embodiment, collar 134 1s releasably secured, such as locked,
into lower connector assembly 116 to secure second end 132 to lower connector
assembly 116. It should be apparent to those skilled in the art and guided by the
tcachings herein provided that any suitable securing and/or locking mechanism may
be 1ncorporated to releasably secure second end 132 and/or collar 134 to lower
connector assembly 116. In one embodiment, collar 134 1s releasably press-fitted into
lower connector assembly 116. In a further embodiment, member 126 or collar 134
forms a suitable projection that 1s fitted mto or interferes with a cooperating void
formed 1n lower connector assembly 116 to secure member 126 to lower connector

assembly 116.

[0029] In order to move first unit 100 towards the collapsed
configuration, second end 132 and/or collar 134 1s unlocked from lower connector

assembly 116. First end 128 pivots about pivot point 130 and second end 132 of
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member 126 moves along the length of second frame member 104 towards
corresponding pivot point 106 as first unit 100 1s moved towards the collapsed
configuration. In alternative embodiments, member 126 1s pivotally coupled to
second frame member 104 between first end 118 and pivot point 106 and shidably
coupled to corresponding first frame member 102 of scissor assembly 108 between

corresponding upper connector assembly 112 and pivot point 106.

[0030] In an alternative embodiment, member 126 1s pivotally
coupled at first end 128 to upper connector assembly 112 and slidably coupled at
opposing second end 132 to second frame member 104 of scissor assembly 108. In
onc embodiment, second end 132 1s pivotally coupled to collar 134 that 1s slidably
positioned about second frame member 104. As first unit 100 1s moved towards the
cexpanded configuration, second end 132 of member 126 moves along a length of
second frame member 104 towards corresponding lower connector assembly 116.
With first unit 100 1n the expanded configuration, second end 132 1s secured to lower
connector assembly 116 to facilitate retaiming first unit 100 1n the expanded
configuration, as desired. In a particular embodiment, collar 134 1s locked into lower
connector assembly 116 to secure second end 132 to lower connector assembly 116,
such as described herem. In order to move first unit 100 towards the collapsed
configuration, second end 132 and/or collar 134 1s unlocked from lower connector
assembly 116. Second end 132 of member 126 moves along the length of second
frame member 104 towards corresponding pivot point 106 as first unit 100 1s moved
towards the collapsed configuration. In further alternative embodiments, member 126
1s prvotally coupled to lower connector assembly 116 and slidably coupled to first

frame member 102 of scissor assembly 108.

[0031] Referring to Figure 3, in one embodiment, second unit 200
includes a plurality of frame members joined by pivot assemblies such that lower
connector assemblies move laterally within a common horizontal plane as the frame
as a whole expands outwardly from a central reference area to expand second unit 200

outwardly from the central reference arca. Second unit 200 1s urged outwardly from
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the central reference arca, thus causing second unit 200 to expand outwardly as a
whole from the central reference arca and mattress 400 1s inflated. In a particular
embodiment, mattress 400 1s coupled to second unit 200 at a plurality of attachment
points such that as mattress 400 1s inflated and expands outwardly, second unit 200
also expands outwardly. Mattress 400 may be coupled to second unit 200 with a
fabric covering, which encloses at least a portion of mattress 400. The fabric covering
1s coupled to second unmit 200 at a plurality of attachment points, for example at a
plurality of upper connector assemblies, such that as mattress 400 1s inflated and
expands outwardly, the fabric covering expands outwardly, causing second unit 200

to also expand outwardly.

[0032] Referring further to Figure 3, in one embodiment, second unit
200 1includes a plurality of first frame members 202 pivotally coupled to a
corresponding second frame member 204 at a pivot point or joint 206, such as at a
midpoint of first frame member 202 and second frame member 204, to form a
plurality of scissor assemblies 208. A pivot member, such as a bolt, screw or rivet,
pivotally couples first frame member 202 to second frame member 204. Each first
frame member 202 1s pivotally coupled at or near a first end 210 to an upper
connector assembly 212 and pivotally coupled at or near an opposing second end 214
to a lower connector assembly or foot 216. Each second frame member 204 1s
pivotally coupled at or necar a first end 218 to a corresponding lower connector
assembly 216 and pivotally coupled at or near an opposing second end 222 to a
corresponding upper connector assembly 212. Upper connector assembly 212 and/or
lower connector assembly 216 couple adjacent or cooperating first frame members
202 and second frame members 204 so there are no loose pieces to be gathered and

assembled.

[0033] Scissor assemblies 208 facilitate moving second unit 200
between the expanded configuration, such as shown in Figures 1 and 2, and the
collapsed configuration. More specifically, each scissor assembly 208 includes first

frame member 202 pivotally coupled to corresponding second frame member 204 at
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pivot point 206. Second unit 200 1s moved towards the collapsed configuration as
first frame member 202 moves or pivots with respect to second frame member 204 to
urge first end 210 of first frame member 202 towards second end 222 of second frame
member 204 to urge adjacent upper connector assemblies 212 together. Similarly,
second end 214 of first frame member 202 1s urged towards first end 218 of second
frame member 204 to urge adjacent lower connector assemblies 216 together.
Conversely, second unit 200 1s moved from the collapsed configuration towards the
expanded configuration as first frame member 202 moves or pivots with respect to
second frame member 204 to urge first end 210 of first frame member 202 away from
sccond end 222 of second frame member 204 to urge adjacent upper connector
assemblies 212 apart. Similarly, second end 214 of first frame member 202 1s urged
away from first end 218 of second frame member 204 to urge adjacent lower

connector assemblies 212 apart.

[0034] In one embodiment, a force directed at one or more corners of
second unit 200 causes movement 1n other corners such that second unit 200 moves as
a whole inwardly with respect to a central reference arca of second unit 200 to
facilitate moving second unit 200 to the collapsed configuration or outwardly relative
to the central reference arca to facilitate moving second unit 200 to the expanded
configuration, such as described above 1n reference to first unit 100. Further, upper
connector assemblies 212 and lower connector assemblies 216, as well as pivot points
206, allow second unit 200 to move as a unit when second unit 200 1s collapsed and

expanded.

[0035] A support assembly 224 1s operatively coupled to a
corresponding scissor assembly 208. In one embodiment, support assembly 224
includes a member 226 coupled to one or more scissor assemblies 208 to facilitate
retaining second unit 200 1n the expanded configuration, as desired. As shown 1n
Figure 3, in one embodiment, member 226 1s pivotally coupled to first frame member
202 between first end 210 and pivot point 206. In a particular embodiment, member
226 1s pivotally coupled at a first end 228 to first frame member 202 at a pivot point
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230. In a further embodiment, pivot point 230 1s positioned at a distance from first
end 210 equal to about 1/6 of a length of first frame member 202. In alternative
embodiments, pivot point 230 1s positioned at any suitable distance from first end 210

such that member 226 1s operable as described herein.

[0036] Referring further to Figure 3, member 226 1s slidably coupled
at an opposing second end 232 to corresponding second frame member 204 of scissor
assembly 208 between corresponding lower connector assembly 216 and pivot point
206. In one embodiment, second end 232 1s pivotally coupled to a collar 234 that 1s
slidably positioned about second frame member 204. As second unit 200 1s moved
towards the expanded configuration, first end 228 pivots about pivot point 230 and
second end 232 of member 226 moves along a length of second frame member 204
towards corresponding lower connector assembly 216. In one embodiment, with
second unit 200 1n the expanded configuration, second end 232 1s secured to lower
connector assembly 216 to facilitate retaining second unit 200 1n the expanded
configuration, as desired. In a particular embodiment, collar 234 1s releasably
secured, such as locked, into lower connector assembly 216 to secure second end 232
to lower connector assembly 216. It should be apparent to those skilled 1n the art and
guided by the teachings herein provided that any suitable securing and/or locking
mechanism may be incorporated to releasably secure second end 232 and/or collar
234 to lower connector assembly 216. In one embodiment, collar 234 1s releasably
press-fitted into lower connector assembly 216. In a further embodiment, member
226 or collar 234 forms a suitable projection that 1s fitted into or interferes with a
cooperating void formed in lower connector assembly 216 to secure member 226 to

lower connector assembly 216.

[0037] In order to move second unit 200 towards the collapsed
configuration, second end 232 and/or collar 234 1s unlocked from lower connector
assembly 216. First end 228 pivots about pivot point 230 and second end 232 of
member 226 moves along the length of second frame member 204 towards

corresponding pivot point 206 as second unit 200 1s moved towards the collapsed
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configuration. In alternative embodiments, member 226 1s pivotally coupled to
second frame member 204 between first end 218 and pivot point 206 and shidably
coupled to corresponding first frame member 202 of scissor assembly 208 between

corresponding upper connector assembly 212 and pivot point 206.

[0038] In an alternative embodiment, member 226 1s pivotally
coupled at first end 228 to upper connector assembly 212 and slidably coupled at
opposing second end 232 to second frame member 204 of scissor assembly 208. In
onc embodiment, second end 232 1s pivotally coupled to collar 234 that 1s slidably
positioned about second frame member 204. As second unit 200 1s moved towards
the expanded configuration, second end 232 of member 226 moves along a length of
sccond frame member 204 towards corresponding lower connector assembly 216.
With second unit 200 1n the expanded configuration, second end 232 1s secured to
lower connector assembly 216 to facilitate retaining second unit 200 1n the expanded
configuration, as desired. In a particular embodiment, collar 234 1s locked into lower
connector assembly 216 to secure second end 232 to lower connector assembly 216,
such as described herein. In order to move second unit 200 towards the collapsed
configuration, second end 232 and/or collar 234 1s unlocked from lower connector
assembly 216. Second end 232 of member 226 moves along the length of second
frame member 204 towards corresponding pivot point 206 as second unit 200 1s
moved towards the collapsed configuration. In further alternative embodiments,
member 226 1s pivotally coupled to lower connector assembly 216 and slidably

coupled to first frame member 202 of scissor assembly 208.

[0039] In one embodiment, second unit 200 includes a plurality of
support rods 250 for supporting mattress 400 1n a sofa configuration, as shown in
Figure 10. A linking mechanism 252 slidably couples each support rod 250 to a first
frame member 202 or a second frame member 204 of a cooperating scissor assembly
208. In one embodiment, linking mechanism 252 includes a first segment 254
slidably positioned about support rod 250 and a second segment 256 pivotally coupled

to first segment 254 and slidably positioned about a corresponding first frame member
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202, for example. A lower end 258 of support rod 250 1s pivotally coupled to a
corresponding lower connector assembly 216. Referring to Figures 7 and 9, support
rod 250 1s pivotally movable from a first position with second unit 200 1n a first or
bed configuration, as shown 1n Figure 7, in which support rod 250 1s positioned
generally adjacent and parallel to corresponding first frame member 202, and a
second or extended position with second unit 200 1n a second or sofa configuration, as
shown 1n Figure 9, in which support rod 250 extends upwardly from corresponding

lower connector assembly 216.

[0040] With second unit 200 in the bed configuration, movement of
linking mechanism 252 along first frame member 202 1s Iimited at pivot point 206.
With second unit 200 in the sofa configuration, a locking mechanism releasably locks
support rod 250 1n the extended position. In one embodiment, the locking mechanism
releasably locks linking mechanism 252 to a corresponding upper connector assembly
212 to maintain support rod 250 1n the extended position. In the extended position,
support rods 250 support mattress 400 1n an inclined or angled planar position to form

or define a back rest 260, as shown 1n Figure 10.

[0041] In a particular embodiment, a locking aperture 1s defined
within upper connector assembly 212 and 1s configured to receive a pin that movably
extends from linking mechanism 252. As support rods 250 rotate upward and away
from corresponding first frame member 202, linking mechanism 252 slides upward
along a length of support rod 250. When the pin reaches the locking aperture defined
within upper connector assembly 212, the pin extends into the locking aperture under
a spring biasing force and, thus, locks the support rod 250 1n the extended position
such that bed assembly 10 1s 1n the sofa configuration. In a particular embodiment,
linking mechanism 252 may be locked at one of a plurality of positions along a length
of support rod 250. In a further embodiment, the locking mechanism 1s configured to
secure lmmking mechanism 252 in a desired position along a length of first frame

member 202. In this embodiment, first frame member 202 defines a plurality of



CA 02687373 2009-11-1+e6
WO 2008/150920 16 PCT/US2008/065157

locking apertures, and the locking mechanism includes a pin extending into one

locking aperture to secure linking mechanism 252 to first frame member 202.

[0042] In one embodiment, mattress 400 1s coupled along a first edge
to a first row of upper connector assemblies 212 of second unit 200 and coupled along

a laterally opposing second edge to an upper end of support rods 250.

[0043] Retferring to Figures 4-6, in one embodiment, first unit 100 18
releasably coupled to second unit 200 to form bed assembly 10. In one embodiment,
assembly unit 300 includes a first coupler 310, shown in Figure 4, and a second
coupler 320, shown in Figure 5. One¢ or more first couplers 310 are coupled to or
integrated with a corresponding upper connector assembly 112 and/or a corresponding
lower connector assembly 116 of first unit 100. Similarly, one or more second
couplers 320 are coupled to or integrated with a corresponding upper connector
assembly 212 and/or a corresponding lower connector assembly 216 of second unit
200 to cooperate with a corresponding first coupler 112 of first unit 100.
Alternatively, or 1n addition, one or more second couplers 320 are coupled to or
integrated with a corresponding upper connector assembly 112 and/or a corresponding
lower connector assembly 116 of first unit 100 and one or more first couplers 310 are
coupled to or integrated with a corresponding upper connector assembly 212 and/or a
corresponding lower connector assembly 216 of second unit 200 to cooperate with a

corresponding second coupler 312 of first unit 100.

[0044] As shown 1n Figure 4, in one embodiment first coupler 310
includes a positioning section 312 coupled to upper connector assembly 112 or lower
connector assembly 116. A central section 316 1s rotatably coupled to positioning
section 312 where positioning section 312 extends outward from upper connector
assembly 112 or lower connector assembly 116. A U-shaped hitch 318 1s formed at
an end of central section 316. Second coupler 320 includes a fixed section 322
coupled to or integrated with upper connector assembly 212 or lower connector
assembly 216. Two flanges 324 extend outward from an upper end and a lower end

of fixed section 322. A positioning pillar 326 1s fixed between flanges 324. An
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opening 328 18 defined between positioning pillar 326 and fixed section 322 to receive
at least a portion of hitch 318. Hitch 318 and positioning pillar 326 cooperate to form
a detachable or releasable coupling mechanism configured to releasably couple first
unit 100 to second unit 200. When first unit 100 and second unit 200 are decoupled,
cach of first unit 100 and second unit 200 form a full size or twin size bed, such as
shown 1n Figure 1. With first unit coupled to second unit, and with support rods 250
in the first position, first unit 100 and second unit 200 form a larger bed assembly,
such as a queen size bed assembly, as shown 1n Figure 8. With first unit coupled to
second unit, and with support rods 250 in the second or extended position, first unit

100 and second unit 200 form a sofa bed assembly, as shown in Figure 10.

[0045] In one embodiment, a method for assembling a collapsible
frame assembly includes forming a collapsible first frame having a plurality of first
scissor assemblies. Each first scissor assembly includes a first frame member
pivotally coupled to a second frame member at a pivot point. Frame members of
adjacent first scissor assemblies are coupled to a first upper connector assembly or a
first lower connector assembly. A collapsible second frame 1s formed that includes a
plurality of second scissor assemblies. Each second scissor assembly includes a first
frame member pivotally coupled to a second frame member at a pivot point. Frame
members of adjacent second scissor assemblics are coupled to a second upper
connector assembly or a second lower connector assembly. The first unit 1s

removably coupled to the second unat.

[0046] The bed assembly as described herein provides a collapsible
and convertible bed assembly having two or more units that can be disassembled or
decoupled to provide two or more smaller beds to meet the user’s needs. Each unit
includes a collapsible frame and a mattress operatively coupled to the frame. Each
frame 1includes a plurality of scissor assemblies coupled together at upper connector

assemblies and lower connector assemblies.

[0047] The present disclosure provides a foldable or collapsible sofa

bed assembly that 1s configurable in a bed configuration or a sofa configuration.
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Further, the sofa bed assembly 1s fully collapsible. The sofa bed includes at least two
units having foldable or collapsible frames including a plurality of scissor assemblies.
Adjacent frame members of cach scissor assembly are coupled together at an upper
end and a lower end of cach frame member. A plurality of support rods are
positioned along a longitudinal line defined along a length of the second unit frame.
Each support rod 1s pivotally coupled at a lower end to a lower portion of a frame
member and/or a lower connector assembly, and an upper end of each support rod 1s
selectively positioned adjacent a corresponding frame member or pivotally movable
with respect to the frame member to extend upward from a planar support arca
defined by the frame. A mattress and/or a fabric covering 1s coupled at a first or front
cdge portion to a front upper connector assembly of the second unit frame and a

second or rear edge portion 1s coupled to the upper ends of the support rods.

[0048] The above-described sofa bed assembly having at least two
units cach including a foldable or collapsible and convertible frame facilitates
providing a sleeping arca or a seating arca quickly and efficiently. More specifically,
the collapsible frames are movable between a collapsed configuration, facilitating
storage and/or transportation of the sofa bed, and an expanded configuration. In the
expanded configuration the two or more units are coupled together in a bed
configuration or a sofa configuration to define a support structure configured to
support a mattress and one or more users. Further, at Ieast one unit frame 1s movable
between the bed configuration and the sofa configuration casily and efficiently, as

desired.

[0049] Exemplary embodiments of a sofa bed assembly including a
foldable or collapsible and convertible frame and a method for constructing a sofa bed
assembly are described above 1n detail. The apparatus and method are not limited to
the specific embodiments described herein but, rather, components of the apparatus
and/or steps of the method may be utilized independently and separately from other
components and/or steps described herein.  Further, the described apparatus

components and/or method steps can also be defined 1n, or used in combination with,
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other apparatus and/or methods, and are not limited to practice with only the

apparatus and method as described herein.

[0050] While the disclosed furniture assembly has been described 1n
terms of various specific embodiments, those skilled 1n the art will recognize that the

invention can be practiced with modification within the spirit and scope of the claims.
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What 1s claimed 1s:

1. A collapsible and convertible furniture assembly movable between an expanded
configuration and a collapsed configuration, the collapsible and convertible furniture
assembly comprising:

a first unit comprising a first frame including a plurality of first scissor assemblies
and a first plurality of assembly units, each first scissor assembly of the plurality of first
scissor assemblies comprising a first frame member pivotally coupled to a second trame
member at a pivot point, frame members of adjacent first scissor assemblies coupled to
one of a first upper connector assembly and a first lower connector assembly;

a second unit removably coupled to the first unit along a longitudinal axis, at least
one of the first unit and the second unit pivotable about the longitudinal axis, the second
unit comprising a second frame including a plurality of second scissor assemblies and a
second plurality of assembly units, each second scissor assembly of the plurality of
second scissor assemblies comprising a first frame member pivotally coupled to a second
frame member at a pivot point, frame members of adjacent second scissor assemblies
coupled to one of a second upper connector assembly and a second lower connector
assembly, the first and second pluralities of assembly units configured to removably
couple the first unit to the second unit; and

at least two support rods coupled to the second frame, each support rod of the at
least two support rods slidably coupled to a corresponding first frame member of the
second frame and having a lower end pivotally coupled to a corresponding second lower

connector assembly of the second frame, each support rod pivotally movable with

respect to the corresponding second frame member.

2. A collapsible and convertible furniture assembly in accordance with Claim 1
wherein, in a first position, each support rod is positioned adjacent the corresponding

second frame member.

3. A collapsible and convertible furniture assembly in accordance with Claim 2
wherein, in a second position, each support rod extends upwardly from the second frame

to position the second unit at an inclined position with respect to the first unit.
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4. A collapsible and convertible furniture assembly in accordance with Claim 3

wherein, in the second position, each support rod is coupled to a corresponding second

upper connector assembly.

5. A collapsible and convertible furniture assembly in accordance with Claim 1
further comprising a linking mechanism slidably coupling each support rod to the
corresponding first frame member, the linking mechanism further comprising:

a first segment slidably positioned about the support rod; and

a second segment pivotally coupled to the first segment and slidably positioned

about the corresponding first frame member.

6. A collapsible and convertible furniture assembly in accordance with Claim 5
wherein, with the support rod positioned adjacent the corresponding second frame

member, the second segment is seated against the pivot point.

7. A collapsible and convertible furniture assembly in accordance with Claim 5
further comprising a locking mechanism configured to secure the linking mechanism in a
desired position along a length of the corresponding first frame member, wherein the first
frame member defines a plurality of locking apertures, and the locking mechanism
comprises a pin extending into a first aperture of the plurality of apertures to secure the

linking mechanism to the corresponding first frame member.

8. A collapsible and convertible furniture assembly in accordance with Claim 7
further comprising a spring biasing the pin to extend outwardly from the second segment

and into the first aperture.

9. A collapsible and convertible furniture assembly in accordance with Claim 1
further comprising a mattress coupled along a first edge to a first row of the second upper
connector assemblies of the second frame and coupled along a laterally opposing second

edge to the at least two support rods.
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10. A collapsible and convertible furniture assembly in accordance with Claim 9
further comprising a mattress coupled along a first edge to a first row of the first upper
connector assemblies of the first frame and coupled along a laterally opposing second

edge to a second row of the first upper connector assemblies of the first frame.

11. A collapsible and convertible frame assembly movable between an expanded
configuration and a collapsed configuration, the collapsible and convertible frame
assembly comprising:

a first unit comprising a first frame including a plurality of first scissor
assemblies, each first scissor assembly of the plurality of first scissor assemblies
comprising a first frame member pivotally coupled to a second frame member at a pivot
point, frame members of adjacent first scissor assemblies coupled to one of a first upper
connector assembly and a first lower connector assembly;

a second unit removably coupled to the first unit along a longitudinal axis, at least
one of the first unit and the second unit pivotable about the longitudinal axis, the second
unit comprising a second frame including a plurality of second scissor assemblies, each
second scissor assembly of the plurality of second scissor assemblies comprising a first
frame member pivotally coupled to a second frame member at a pivot point, frame
members of adjacent second scissor assemblies coupled to one of a second upper
connector assembly and a second lower connector assembly;

at least two support rods coupled to the second frame, each support rod of the at
least two support rods slidably coupled to a corresponding first frame member and having
a lower end pivotally coupled to a corresponding second lower connector assembly, each
support rod pivotally movable with respect to a corresponding second frame member; and

a plurality of assembly units removably coupling the first unit to the second untt,

each of the plurality of assembly units comprising a first coupler and a second coupler.

12. A collapsible and convertible frame assembly in accordance with Claim 11
wherein the first coupler is operatively coupled to one of a corresponding first upper

connector assembly and a corresponding first lower connector assembly, and the second
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coupler 1s operatively coupled to one of a corresponding second upper connector

assembly and a corresponding second lower connector assembly.

13. A collapsible and convertible frame assembly in accordance with Claim 12
wherein the first coupler comprises:

a positioning section coupled to the one of the corresponding first upper connector
assembly and the corresponding first lower connector assembly;

a central section rotatably coupled to the positioning section, the central section
extending from the positioning section; and

a hitch formed at an end of the central section.

14. A collapsible and convertible frame assembly in accordance with Claim 13
wherein the second coupler comprises:

a fixed section coupled to the one of the corresponding second upper connector
assembly and the corresponding second lower connector assembly;

a first flange extending from an upper end of the fixed section and a second flange
extending from a lower end of the fixed section; and

a positioning pillar fixed between the first flange and the second flange, the hitch

configured to couple to the positioning pillar to releasably couple the first unit to the

second unit.

15. A collapsible and convertible frame assembly in accordance with Claim 11
wherein, with the first unit decoupled from the second unit, each of the first unit and the

second unit forms a bed.

16. A collapsible and convertible frame assembly in accordance with Claim 11
wherein, with the first unit coupled to the second unit, the collapsible and convertible

frame assembly is movable between a bed configuration and a sofa configuration.

17. A sofa bed comprising:

a collapsible and convertible frame assembly in accordance with Claim 11;
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a first mattress operatively coupled to the first frame; and

a second mattress operatively coupled to the second frame.

18. A method for assembling a collapsible frame assembly, the method comprising:

forming a collapsible first frame comprising a plurality of first scissor assemblies
and a first plurality of assembly units, each first scissor assembly of the plurality of first
scissor assemblies comprising a first frame member pivotally coupled to a second frame
member at a pivot point, frame members of adjacent first scissor assemblies coupled to
one of a first upper connector assembly and a first lower connector assembly;

forming a collapsible second frame comprising a plurality of second scissor
assemblies and a second plurality of assembly units, each second scissor assembly of the
plurality of second scissor assemblies comprising a first frame member pivotally coupled
to a second frame member at a pivot point, frame members of adjacent second scissor
assemblies coupled to one of a second upper connector assembly and a second lower
connector assembly, at least two support rods coupled to the collapsible second frame,
each support rod of the at least two support rods slidably coupled to a corresponding first
frame member of the collapsible second frame and having a lower end pivotally coupled
to a corresponding second lower connector assembly of the collapsible second trame,
each support rod pivotally movable with respect to a corresponding second frame
member; and

removably coupling the first and second pluralities of assembly units along a

longitudinal axis to removably couple the collapsible first frame to the collapsible second

frame, at least one of the first frame and the second frame pivotable about the

longitudinal axis.

19. A collapsible and convertible furniture assembly in accordance with Claim 1,

wherein each of the first plurality of assembly units comprises a first coupler operatively
coupled to one of a corresponding first upper connector assembly and a corresponding
first lower connector assembly, and each of the second plurality of assembly units
comprises a second coupler operatively coupled to one of a corresponding second upper
connector assembly and a corresponding second lower connector assembly, the first and

second pluralities of assembly units configured to removably couple the first unit to the
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second unit utilizing the first and second couplers.
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