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(57)  Athree section foldable bed includes a plurality
of boards comprising an upper board, a middle board,
and a lower board; a support assembly for supporting
the plurality of boards, wherein the support assembly in-
cludes a first supportstructure for suppor ting the upper
board, a second supportstructure for supporting the mid-
dle board, and a third support structure for ;supporting
the lower boarda pair of first connection mechanisms for
connecting the first supportstructure and the second sup-
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port str ucture such that the first supportstructure and the
second support structure are pivotally foldable relative
to one another at the pair of first connection mechanisms;
and a pair of second connection mechanisms for con-
necting the second supportstructu re and the third sup-
portstructure such that the second support structure and
the third support structure are pivotally foldable relative
to one another at the pair of second connection mecha-
nisms.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] This application claims priority to and benefit of
Chinese Patent Application Serial No. 202121705352.9,
filed July 26, 2021, which is incorporated herein in its
entirety by reference.

[0002] This application is also a continuation-in-part
application of U.S. Patent Application Serial No.
17/506,052, filed October 20, 2021, which is a divisional
application of U.S. Patent Application Serial No.
16/747,842 filed January 21, 2020, now U.S. Patent No.
11,178,974, which itself claims priority to and the benefit
of U.S. Provisional Patent Application Serial Nos.
62/796,154 filed January 24, 2019 and 62/796,172 filed
January 24, 2019, and also is a continuation-in-part of
U.S. Patent Application Serial No. 16/729,700 filed De-
cember 30,2019, now U.S. PatentNo. 11,317,729, which
claims priority to and the benefit of U.S. Provisional Pat-
ent Application Serial Nos. 62/789,062 filed January 7,
2019, 62/789,047 filed January 7, 2019, and 62/790,583
filed January 10, 2019, which are incorporated herein in
their entireties by reference.

FIELD OF THE INVENTION

[0003] The invention generally relates to a bed, and
more particular to ultra-thin three-section foldable beds
with adjustable functions.

BACKGROUND OF THE INVENTION

[0004] Sleep is critical for people in every aspect of
their lives. Beds are necessary furniture for people to
sleep on. A conventional bed usually occupy a relatively
large area of the living space for people, and also is not
convenient to carry. Thus, it is beneficial and desirable
for people to have a bed system that is foldable so as to
reduce the space for storage and transportation. In ad-
dition, itis also beneficial and desirable that the bed sys-
tem is capable of adjusting body positions based on us-
er's sleep preference so that the user achieves maximum
comfort during sleep.

SUMMARY OF THE INVENTION

[0005] Inone aspect, the invention relates to a foldable
bed. The foldable bed includes a plurality of boards com-
prising an upper board, a middle board, and a lower
board; a support assembly for supporting the plurality of
boards, wherein the support assembly includes a first
supportstructure for supporting the upper board, a sec-
ond support structure for supporting the middle board,
and a third support ;structure for supporting the lower
board a pair of first connection mechanisms for connect-
ing the first supportstructure and the second support
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structure such that the first supportstructure and the sec-
ond support structure are pivotally foldable relative toone
another at the pair of first connection mechanisms; and
a pair of second connection mechanisms for connecting
the second supportstructure and the third support struc-
ture such that the second supportstructure and the third
support structure are pivotally foldable relative to one an-
other at the pair of second connection mechanisms.
[0006] Inone embodiment, the first supportstructure is
a rectangular frame structure comprising a pair of first
side rails, an upper rail and a lower rail, wherein the pair
of first side rails is transversely spaced and longitudinally
aligned, wherein two ends of the upper rail are connected
to the pair of first side rails at their upper ends, and two
ends of the lower rail are connected to the pair of first
side rails at theirlower ends, and wherein the upperboard
has a lower edge portion hinged to the lower rail of the
first support structure.

[0007] In one embodiment, the second supportstruc-
ture comprises a pair of second side rails on which the
middle board is attached, wherein the pair of second side
rails is respectively corresponding to the pair of first side
rails of the first supportstructure, and is pivotally connect-
ed to the pair of first side rails through the pair of first
connection mechanisms.

[0008] In one embodiment, the third supportstructure
comprises a pair of third side rails on which the lower
board is attached, wherein the pair of third side rails is
respectively corresponding to the pair of second side rails
of the second supportstructure, and is pivotally connect-
ed to the pair of second side rails through the second
connection mechanism. In one embodiment, the third
supportstructure further comprises an upper rail and a
lower rail, wherein two ends of the upper rail are con-
nected to the pair of third side rails at their upper ends,
and two ends of the lower rail are connected to the pair
of third side rails at their lower ends.

[0009] In one embodiment, each first connection
mechanism comprises a first connection bracket having
a top portion, and a first side tab and a second side tab
vertically extended from two opposite ends of the top
portion so as to define a notched receptacle between the
top portion, the first side tab and the second side tab,
wherein each of the first and second side tabs has first
and second through holes spatial-apart formed therein.
[0010] Inoneembodiment, the notched receptacle has
a width defined between the first side tab and the second
side tab.

[0011] In one embodiment, as assembled, the lower
ends of the pair of first side rails of the first support struc-
ture are respectively received in the notched receptacles
of the pair of first connection brackets and pivotally and
respectively connected to the pair of first connection
brackets through the first through holes of each first con-
nection bracket, and the upper ends of the pair of second
side rails of the second support structure are respectively
received in the notched receptacles of the pair of first
connection brackets and pivotally and respectively con-
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nected to the pair of first connection brackets through the
second through holes of each first connection bracket.
[0012] In one embodiment, each first connection
mechanism further comprises first and second support
sleeves, wherein the first support sleeve is disposed be-
tween the first side tab of the first connection bracket and
the outer side of the lower end of one of the pair of first
side rails of the first support structure, and the second
support sleeve is disposed between the second side tab
of the first connection bracket and the inner side of the
upper end of one of the pair of second side rails of the
second support structure, so that the pair of first side rails
of the first support structure is aligned between the pair
of second side rails of the second support structure.
[0013] In one embodiment, each second connection
mechanism comprises a second connection bracket hav-
ing a side tab and a top tab vertically extended from the
side tab, wherein the side tab has at least first and second
through holes spatial-apart formed therein.

[0014] In one embodiment, as assembled, the lower
ends of the pair of second side rails of the second support
structure are pivotally and respectively connected to the
pair of second connection brackets through the first
through holes of each second connection bracket, and
the upper ends of the pair of third side rails of the third
support structure are pivotally and respectively connect-
ed to the pair of second connection brackets through the
second through holes of each second connection brack-
et, and the top tab of each second connection bracket is
on the top sides of the lower end of the corresponding
second side rail and the upper end of the corresponding
third side rail.

[0015] In one embodiment, the side tab further has
third and fourth through holes spatial-apart formed there-
in, such that a distance defined between the third and
fourth through holes is different from that of the first and
second through holes.

[0016] In one embodiment, the foldable bedfurther in-
cludes a back lifting assembly comprising a back lifting
bracket pivotally connected to the first support structure,
and at least one back lifting actuator pivotally connected
between the back lifting bracket and the first support
structure for operably driving the back lifting bracket to
pivotally move in an upward rotating direction or a down-
ward rotating direction relative to the first support struc-
ture.

[0017] In one embodiment, the back lifting bracket
comprises a pair of swing arms and a middle bar, wherein
the pair of swing arms is transversely spaced and longi-
tudinally extended, and rigidly connected to two ends of
the transversely extending middle bar in an H-shaped
form, and each of the pair of swing arms has a first end
portion and an opposite, second end portion, wherein the
first end portion of each swing arm is pivotally mounted
to a respective one of the pair of first side rails of the first
support structure through a pivot.

[0018] Inone embodiment, the at least one back liftin-
gactuator comprises a motor member, an outer tube ex-
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tending from the motor member, and an activation rod
having a first end portion received in the outer tube and
an opposite, second end portion, wherein the activation
rod is engaged with the motor member and configured
to be telescopically movable relative to the outer tube
according to a direction of motor rotation, wherein the
motor member is pivotally connected to the upper rail of
the first support structure and the second end portion of
the activation rod pivotally connected to the middle bar
of the back liftingbracket, or wherein the motor member
is pivotally connected to the middle bar of the back lift-
ingbracket and the second endportion of the activation
rod pivotally connected to the upper rail of the first support
structure.

[0019] In one embodiment, the foldable bedfurther in-
cludes aleglifting assembly comprising a leg lifting brack-
et pivotally connected to the third support structure, and
at least one leg lifting actuator pivotally connected be-
tween the leg lifting bracket andthe third support structure
for operably driving the leg lifting bracket to pivotally move
in an upward rotating direction or a downward rotating
direction relative to the third support structure.

[0020] In one embodiment, the leg lifting bracket com-
prises a pair of swing arms and a middle bar, wherein
the pair of swing arms is transversely spaced and longi-
tudinally extended, and rigidly connected to two ends of
the transversely extending middle bar in an H-shaped
form, and each of the pair of swing arms has a first end
portion and an opposite, second end portion, wherein the
first end portion of each swing arm is pivotally mounted
to a respective one of the pair of third side rails of the
third support structure through a pivot.

[0021] In one embodiment, the at least one leg liftin-
gactuator comprises a motor member, an outer tube ex-
tending from the motor member, and an activation rod
having a first end portion received in the outer tube and
an opposite, second end portion, wherein the activation
rod is engaged with the motor member and configured
to be telescopically movable relative to the outer tube
according to a direction of motor rotation, wherein the
motor member is pivotally connected to the lower rail of
the third support structure and the second end portion of
the activation rod pivotally connected to the middle bar
of the leg liftingbracket, or wherein the motor member is
pivotally connected to the middle bar of the leg lifting-
bracket and the second end portion of the activation rod
pivotally connected tothe lower rail of the third support
structure.

[0022] In one embodiment, the lower board comprises
a thigh board having an upper edge portion hinged to the
upper rail of the third support structure and a leg board
hinged to the thigh board, wherein the thigh board and
the leg board are supported by the leg lifting .bracket
[0023] These and other aspects of the invention will
become apparent from the following description of the
preferred embodiment taken in conjunction with the fol-
lowing drawings, although variations and modifications
therein may be affected without departing from the spirit
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and scope of the novel concepts of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings illustrate one or
more embodiments of the invention and, together with
the written description, serve to explain the principles of
the invention. Wherever possible, the same reference
numbers are used throughout the drawings to refer to
the same or like elements of an embodiment.

FIG. 1 shows a top perspective view of a foldable
and adjustable bedwith bed .platforms/boards in a
flat state according to one embodiment of the inven-
tion

FIG. 2 shows a bottom perspective view of the fold-
able and adjustable bedshown in .FIG. 1

FIG. 3 shows a bottom plan view of the foldable and
adjustable bed. shown in FIG. 1

FIG. 4 shows another bottom perspective view of the
foldable and adjustable bed .shown in FIG. 1

FIG. 5A shows an enlarged view of section A of the
foldable and adjustable bedshown .in FIG. 4

FIG. 5B shows an exploded view of section B of the
foldable and adjustable bedshown .in FIG. 4

FIG. 5C shows a perspective view of a first connec-
tion bracket used in the foldable and adjustable
bed.according to one embodiment of the invention
FIG. 6A shows an enlarged view of section C of the
foldable and adjustable bedshown .in FIG. 4

FIG. 6B shows an exploded view of section C of the
foldable and adjustable bedshown .in FIG. 4

FIG. 6C shows a perspective view of a second con-
nection bracket used in the foldable and adjustable
bed.according to one embodiment of the invention
FIG. 6D shows a perspective view of a second con-
nection bracket used in the foldable and adjustable
bed.according to another embodiment of the inven-
tion

FIG. 7 shows a perspective view of the foldable and
adjustable bedshown in FIG. 1 in .a folded state
FIG. 8 shows a perspective view of the support as-
sembly with driving and connection mechanisms of
the foldable and adjustable bed.shown in FIG. 1 in
the folded state

FIG. 9 shows a top perspective view of a foldable
and adjustable bedwith bed .platforms/boards in an
adjusted state according to one embodiment of the
invention

FIG. 10 shows a perspective view of support assem-
bly with driving and connection mechanisms of the
foldable and adjustable bed.shown in FIG. 9

FIG. 11 shows a perspective view of the foldable and
adjustable bedshown in FIG. 9 in .a folded state
FIG. 12 shows a perspective view of the support as-
sembly with driving and connection mechanisms of
the foldable and adjustable bed.shown in FIG. 9 in
the folded state
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DETAILED DESCRIPTION OF THE INVENTION

[0025] The present invention will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
presentinvention are shown. The presentinvention may,
however, be embodied in many different forms and
should not be construed as limited to the embodiments
setforth herein. Rather, these embodiments are provided
so that this invention will be thorough and complete, and
will fully convey the scope of the invention to those skilled
in the art. Like reference numerals refer to like elements
throughout.

[0026] The terms used in this specification generally
have their ordinary meanings in the art, within the context
of the invention, and in the specific context where each
term is used. Certain terms that are used to describe the
invention are discussed below, or elsewhere in the spec-
ification, to provide additional guidance to the practitioner
regarding the description of the invention. For conven-
ience, certain terms may be highlighted, for example us-
ing italics and/or quotation marks. The use of highlighting
and/or capital letters has no influence on the scope and
meaning of a term; the scope and meaning of a term are
the same, in the same context, whether or not it is high-
lighted and/or in capital letters. It will be appreciated that
the same thing can be said in more than one way. Con-
sequently, alternative language and synonyms may be
used for any one or more of the terms discussed herein,
nor is any special significance to be placed upon whether
or not a term is elaborated or discussed herein. Syno-
nyms for certain terms are provided. A recital of one or
more synonyms does not exclude the use of other syn-
onyms. The use of examples anywhere in this specifica-
tion, including examples of any terms discussed herein,
is illustrative only and in no way limits the scope and
meaning of the invention or of any exemplified term. Like-
wise, the invention is not limited to various embodiments
given in this specification.

[0027] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a," "an," and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise.

[0028] It will be understood that when an element is
referred to as being "on," "attached" to, "connected" to,
"coupled" with, "contacting," etc., another element, it can
be directly on, attached to, connected to, coupled with or
contacting the other element or intervening elements
may also be present. In contrast, when an element is
referred to as being, for example, "directly on," "directly
attached" to, "directly connected" to, "directly coupled”
with or "directly contacting" another element, there are
no intervening elements present. It will also be appreci-
ated by those of skill in the art that references to a struc-
ture or feature that is disposed "adjacent" to another fea-
ture may have portions that overlap or underlie the ad-
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jacent feature.

[0029] It will be understood that, although the terms
first, second, third, etc. may be used herein to describe
various elements, components, regions, layers and/or
sections, these elements, components, regions, layers
and/or sections should not be limited by these terms.
These terms are only used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed
below can be termed a second element, component, re-
gion, layer or section without departing from the teach-
ings of the present invention.

[0030] Furthermore, relative terms, such as "lower" or
"bottom" and "upper" or "top," may be used herein to
describe one element’s relationship to another element
as illustrated in the figures. It will be understood that rel-
ative terms are intended to encompass different orienta-
tions of the device in addition to the orientation shown in
the figures. Forexample, if the device in one of the figures
is turned over, elements described as being on the "low-
er" side of other elements would then be oriented on the
"upper" sides of the other elements. The exemplary term
"lower" can, therefore, encompass both an orientation of
lower and upper, depending on the particular orientation
of the figure. Similarly, if the device in one of the figures
is turned over, elements described as "below" or "be-
neath" other elements would then be oriented "above"
the other elements. The exemplary terms "below" or "be-
neath" can, therefore, encompass both an orientation of
above and below.

[0031] Itwill be further understood that the terms "com-
prise(s)" and/or "comprising," or "include(s)" and/or "in-
cluding" or "has (have)" and/or "having" or "contain(s)"
and/or "containing" when used in this specification spec-
ify the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do
not preclude the presence or addition of one or more
other features, regions, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0032] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which the present invention belongs. It
will be further understood that terms, such as those de-
fined in commonly used dictionaries, should be interpret-
ed as having a meaning thatis consistent with their mean-
ing in the context of the relevant art and the present in-
vention, and will not be interpreted in an idealized or over-
ly formal sense unless expressly so defined herein.
[0033] Asused herein, "around," "about," "substantial-
ly" or "approximately" shall generally mean within 20 per-
cent, preferably within 10 percent, and more preferably
within 5 percent of a given value or range. Numerical
quantities given herein are approximate, meaning that
the terms "around," "about," "substantially" or "approxi-
mately" can be inferred if not expressly stated.

[0034] As used in this specification, the term "board"
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or "platform" refers to a bed board or a bed panel .
[0035] Asusedinthis specification, the phrase "atleast
one of A, B, and C" should be construed to mean a logical
(A or B or C), using a non-exclusive logical OR. As used
herein, the term "and/or" includes any and all combina-
tions of one or more of the associated listed items.
[0036] The description below is merely illustrative in
nature and is in no way intended to limit the invention, its
application, or uses. The broad teachings of the invention
can be implemented in a variety of forms. Therefore,
while this invention includes particular examples, the true
scope of the invention should not be so limited since other
modifications will become apparent upon a study of the
drawings, the specification, and the following claims. For
purposes of clarity, the same reference numbers will be
used in the drawings to identify similar elements. It should
be understood that one or more steps within a method
may be executed in different order (or concurrently) with-
out altering the principles of the invention.

[0037] The description will be made as to the embod-
iments of the invention in conjunction with the accompa-
nying drawings in FIGS. 1-12. In accordance with the
purposes of this invention, as embodied and broadly de-
scribed herein, this invention, in one aspect, relates to a
foldable and adjustable bedswith f oldable connection
mechanisms.

[0038] Referringto FIGS. 1-8, the foldable and adjust-
able bed 100 is shown according to one embodiment of
the invention.

[0039] The foldable and adjustable bed 100 includes
a plurality of boards comprising an upper board 101, a
middle board 102, and a lower board 103; and a support
assembly for supporting the plurality of boards. The sup-
port assembly includes a first supportstructure 110 for
supporting the upper board 101, a second support struc-
ture 120 for supporting the middle board 102, and a third
support.structure 130 for supporting the lower board 103
[0040] The first supportstructure 110 in this exemplary
embodiment is a rectangular frame structure comprising
a pair of first side rails 111 and 112, an upper rail 113
and a lower rail 114. The pair of first side rails 111 and
112 is transversely spaced and longitudinally aligned.
Two ends of the upper rail 113 are fixedly connected to
the pair of first side rails 111 and 112 at their upper ends,
respectively. Two ends of the lower rail 114 are fixedly
connected to the pair of first side rails 111 and 112 at
their lower ends 111A and 112A, respectively. The fixed
connections between the first side rails 111 and 112, the
upper rail 113 and the lower rail 114 can be achieved by
any fixed connection means such as welding means,
molding means, screwing means, mating connections,
or the likes.

[0041] The second supportstructure 120 comprises a
pair of second side rails 121 and 122 that is respectively
corresponding to the pair of first side rails 111 and 112
of the first support structure 110, and is pivotally connect-
ed to the pair of first side rails 111 and 112 through the
pair of first connection mechanisms 140.
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[0042] The third supportstructure 130 comprises a pair
of third side rails 131 and 132 that is respectively corre-
sponding to the pair of second side rails 121 and 122 of
the second support structure 120, and is pivotally con-
nected to the pair of second side rails 121 and 122
through the pair of second connection mechanisms 150.
[0043] In addition, each of the first, second and third
supportstructures 110, 120 and 130 is provided with one
or more mounting brackets 108 for securing one or more
bed posts 109 and .the corresponding one of the upper,
middle and lower boards 101, 102 and 103

[0044] The upper board 101 has a lower edge portion
101A hinged to the lower rail 114 of the first support struc-
ture 110 via one or more hinges 115, such that the upper
board is operably rotatable around the lower edge portion
101Ain an upward or downward rotation direction, so as
to adjust the angle of the upper board 101, thereby ad-
justing the back position and angle of a user at user’'s
preference. In addition, the upper board 101 may have
one or more openings 101B for operably accommodating
the back lifting actuator 166.

[0045] The middle board 102 is attached on the pair of
second side rails 121 and 122 of the second support-
structure 120. In one embodiment, the middle board 102
is fixedly attached on the pair of second side rails 121
and 122 of the second support structure 120.

[0046] The lower board 103 is attached on the pair of
third side rails 131 and 132 of the third supportstructure
130. In one embodiment, the lower board 103 is fixedly
attached on the pair of third side rails 131 and 132 of the
third support structure 130. In another embodiment, the
lower board 103 is movably attached on the pair of third
side rails 131 and 132 of the third support, structure 130
[0047] The foldable and adjustable bed 100 also in-
cludes a pair of first connection mechanisms 140 for con-
necting the first supportstructure 110 and the second
support structure 120 such that the first supportstructure
110 and the second support structure 120 are pivotally
foldable relative to one another at the pair of first con-
nection mechanisms 140.

[0048] Each first connection mechanism 140 compris-
es a first connection bracket 140A having a top portion
143, and a first side tab 141 and a second side tab 142
vertically extended from two opposite ends of the top
portion 143 so as to define a notched receptacle 144
between the top portion 143, the first side tab 141 and
the second side tab 142. The notched receptacle 144
has a width, W, defined between the first side tab 141
and the second side tab 142. Each of the firstand second
side tabs 141 and 142 has first and second through holes
145 and 146 spatial-apart formed therein.

[0049] Referring to FIG. 5B, as assembled, the lower
end 111A of the first side rail 111 of the first support struc-
ture 110 is received in the notched receptacle 144 of the
first connection bracket 140A and pivotally connected to
the first connection bracket 140A through the first through
holes 145 of the first and second side tabs 141 and 142
of the first connection bracket 140A and the through hole

10

15

20

25

30

35

40

45

50

55

111B of the lower end 111A of the first side rail 111. The
upper end 121A of the second side rail 121 of the second
support structure 120 is received in the notched recep-
tacles 144 of the first connection bracket 140A and piv-
otally connected to the first connection bracket 140A
through the second through holes 146 of the first and
second side tabs 141 and 142 of the first connection
bracket 140A and the through hole 121B of the lower end
121A of the second side rail 121.

[0050] Inaddition, the firstand second support sleeves
147A and 147B are provided in the first connection mech-
anism 140.

[0051] Specifically, the first support sleeve 147Ais dis-
posed between the first side tab 141 of the first connec-
tion bracket 140A and the outer side 111C of the lower
end 111A of the first side rail 111 of the first support struc-
ture 110. Afirst pin 148A is adapted to pass sequentially
through the first through hole 145 of the first side tab 141
of the first connection bracket 140A, the first support
sleeve 147A, the through hole 111B of the lower end
111A of the first side rail 111, and the first through hole
145 of the second side tabs 142 of the first connection
bracket 140A, and is then secured at the second side tab
142 of the first connection bracket 140A, with a nut 149,
or other means, e.g., a lock pin. As such, the first side
tab 141 of the first connection bracket 140A is in contact
with one end of the first support sleeve 147A, while the
second side tab 142 of the first connection bracket 140A
is in contact with the inner side 111D of the lower end
111A of the first side rail 111. Preferably, the sum of the
width of the lower end 111A of the first side rail 111 and
the length of the first support sleeve 147A is substantially
same as or very slightly less than the width W of the
notched receptacles 144 of the first connection bracket
140A, such that the notched receptacles 144 of the first
connection bracket 140A can accommodate the lower
end 111A of the first side rail 111 and the first support
sleeve 147A tightly therein, but still allows the lower end
111A of the first side rail 111 to rotate around the first pin
148A.

[0052] The second support sleeve 147B is disposed
between the second side tab 142 of the first connection
bracket 140A and the inner side 121D of the upper end
121A of the second side rail 121 of the second support
structure 120. A second pin 148B is adapted to pass se-
quentially through the second through hole 146 of the
first side tabs 141 of the first connection bracket 140A,
the through hole 121B of the upper end 121A of the sec-
ond side rail 121, the second support sleeve 147B, and
the second through hole 146 of the second side tabs 142
of the first connection bracket 140A, and is then secured
at the second side tab 142 of the first connection bracket
140A, with a nut 149, or other means, e.g., a lock pin. As
such, the first side tab 141 of the first connection bracket
140A is in contact with the outer side 121C of the upper
end 121A of the second side rail 121, while the second
side tab 142 of the first connection bracket 140A is in
contact with one end of the second support sleeve 147B.
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Preferably, the sum of the width of the upper end 121A
of the second side rail 121 and the length of the second
support sleeve 147B is substantially same as or very
slightly less than the width W of the notched receptacles
144 of the first connection bracket 140A, such that the
notched receptacles 144 of the first connection bracket
140A can accommodate the upper end 121A of the sec-
ond side rail 121 and the second support sleeve 147B
tightly therein, but still allows t the upper end 121A of the
second side rail 121 to rotate around the second pin
148B.

[0053] Similarly, another first side 112 of the first sup-
portstructure 110is pivotally connected with another sec-
ond side rail 122 of the second support structure 120
through another one of the pair of first connection mech-
anisms 140.

[0054] By using the pair of first connection mecha-
nisms 140 to connect the first and second support struc-
tures 110 and 120, the first support structure 110 and the
second support structure 120 are foldable to each other
in an upper space above the upper and middle boards
101 and 102, while either the first support structure 110
or the second support structure 120 cannot rotate or be
folded in a lower space below the upper and middle
boards 101 and 102 since the top portion 143 of each
first connection bracket 140A functions as a rotation lim-
itation to prevent each of the first support structure 110
and the second support structure 120 from rotating to-
ward the lower space below the upper and middle boards
101 and 102.

[0055] In addition, the pair of first side rails 111 and
112 of the first support structure 110 is aligned between
the pair of second side rails 121 and 122 of the second
support structure 120, as shown in FIG. 3. Accordingly,
when folded, the first support structure 110 is aligned
inside the second support structure 120, thereby reduc-
ing the thickness of the folded bed.

[0056] The foldable and adjustable bed 100 further in-
cludes a pair of second connection mechanisms 150 for
connecting the second supportstructure 1 20 and the
third support structure 130 such that the second support-
structure 120 and the third support structure 130 are piv-
otally foldable relative to one another at the pair of second
connection mechanisms 150.

[0057] As shown in FIGS. 6A-6D, each second con-
nection mechanism 150 (or 150’) is a second connection
bracket 150 having a side tab 151 and a top tab 152
vertically extended from the side tab 152. In one embod-
iment, the side tab 151 hasfirstand second through holes
155 and 156 spatial-apart formed therein (FIG. 6D). In
another embodiment, the side tab 151 has first and sec-
ond through holes 155 and 156 and third and fourth
through holes 157 and 158 spatial-apart formed therein
(FIGS. 6A-6C). The first and third through holes 155 and
157 are formed in one side section of the side tab 151,
not aligned in a vertical line or a horizontal line, and re-
spectively corresponding to the two through holes 125
and 127 in the lower end portion 122B of the second side
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rail 122 of the second support structure 120. In one em-
bodiment, the through hole 127 is formed on the lower
end portion 122B of the second side rail 122, the through
hole 125 is formed on a post 123 protruded from the lower
end portion 122B of the second side rail 122. The second
and fourth through holes 156 and 158 are formed in an-
other side section of the side tab 151, not aligned in a
vertical line or a horizontal line, and respectively corre-
sponding to the two through holes 136 and 138 in the
upper end portion 132A of the third side rail 132 of the
third support structure 130. In one embodiment, the
through hole 138 is formed on the upper end portion 132A
of the third side rail 132, the through hole 136 is formed
on a post 139 protruded from the upper end portion 132A
of the third side rail 132.

[0058] As assembled, the lower end portion 122B of
the second side rail 122 of the second support structure
120 is pivotally connected to the second connection
bracket 150 by inserting a pin or screw 159A through the
first through hole 155 of the side tab 151 of the second
connection bracket 150 and the corresponding through
hole 125 of the lower end portion 122B of the second
side rail 122. The upper end portion 132A of the third
side rail 132 of the third support structure 130 is pivotally
connected to the second connection bracket 150 by in-
serting a pin or screw 159B through the second through
hole 156 of the side tab 151 of the second connection
bracket 150 and the corresponding through hole 136 of
the upper end portion 132A of the third side rail 132.
[0059] Similarly, another second side 121 of the sec-
ond support structure 120 is pivotally connected with an-
other third side rail 131 of the third support structure 130
through another one of the pair of second connection
mechanisms 150.

[0060] By using the pair of second connection mech-
anisms 150 to connect the second and third support
structures 120 and 130, the second support structure 120
and the third support structure 130 are foldable to each
other in an upper space above the middle and lower
boards 102 and 103, while either the second support
structure 120 or the third support structure 130 cannot
rotate or be folded in a lower space below the middle and
lower boards 102 and 103 since the top tab 153 of each
second connection bracket 150 functions as a rotation
limitation to prevent each of the second support structure
120 and the third support structure 130 from rotating to-
ward the lower space below the middle and lower boards
102 and 103.

[0061] In addition, the stability of the foldable bed 100
may be further strengthened by plugging a pin through
the third through hole 157 of the side tab 151 of the sec-
ond connection bracket 150 and the corresponding
through hole 127 of the lower end portion 122B of the
second side rail 122, and a pin through the fourth through
hole 158 of the side tab 151 of the second connection
bracket 150 and the corresponding through hole 138 of
the upper end portion 132A of the third side rail 132.
Unplugging the two pins results in the second and third
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support structures 120 and 130 foldable to each other.
[0062] Accordingly, by using the first and second con-
nection mechanisms 140 and 150, the bed 100 can be
folded with three sections, as shown in FIGS. 7-8, thereby
greatly reducing the space for storage and/or transpor-
tation.

[0063] Furthermore, the foldable bed100 also includes
a back lifting assembly 160 comprising a back lifting
bracket 161 pivotally connected to the first support struc-
ture 110, and a back lifting actuator 166 pivotally con-
nected between the back lifting bracket 161 and the first
support structure 110 for operably driving the back lifting
bracket 161 to pivotally move in an upward rotating di-
rection or a downward rotating direction relative to the
first support structure 110, thereby adjusting the position
and angle of the upper board 101 that is pivotally con-
nected to the first support structure 110, which in turn
adjusts the position and angle of the back of a user at
user’s preference.

[0064] The back lifting bracket 161 comprises a pair of
swing arms 162 and a middle bar 163. The pair of swing
arms 162 is transversely spaced and longitudinally ex-
tended, and rigidly connected to two ends of the trans-
versely extending middle bar 163. Each of the pair of
swing arms 162 has a first end portion pivotally mounted
to a respective one of the pair of first side rails of the first
support structure through a pivot. In addition, each swing
arm 162 is provided with one or more rollers 164, such
that when the back lifting bracket 161 is driven to lift up
or put down, the one or more rollers rotatably moves on
the bottom surface of the upper board 101, which makes
the adjustment of the position and angle of the upper
board 101 smoothly. In some embodiments, the rein-
forcement bars 165 are rigidly formed between the swing
arms 162 and the middle bar 163 to strengthen the con-
nections therebetween. In one exemplary embodiment
shown in FIG. 3, the back lifting bracket 161 is in an H-
shaped form. It should be noted that other forms of the
back lifting bracket 161 can also be utilized to practice
the invention.

[0065] The back liftingactuator 166 comprises a motor
member 167, an outer tube 168 extending from the motor
member 168, and an activation rod 169 having a first end
portion received in the outer tube 168 and an opposite,
second end portion. The activation rod 169 is engaged
with the motor member 167 and configured to be tele-
scopically movable relative to the outer tube 168 accord-
ing to a direction of motor rotation. In one embodiment
shown in FIG. 3, the motor member 167 is pivotally con-
nected to the upper rail 113 of the first support structure
110 and the second end portion of the activation rod 169
pivotally connected to the middle bar 163 of the back
lifingbracket 161. In another embodiment (not shown),
the motor member 167 is pivotally connected to the mid-
dlebar 163 of the back liftingbracket 161 and the second
end portion of the activation rod 169 pivotally connected
to the upper rail 113 of .the first support structure 110
[0066] By using the back lifting assembly 160, the po-
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sition and angle of the upper board (i.e., back board) 101
can be adjusted according to the user’s preference. For
example, when the activation rod 169 is driven by the
motor member 167 from a retracted state to an extended
state, the back lifting bracket 161 rotates around the pivot
accordingly to lift up the back board 101 from a flat po-
sition (e.g., FIGS. 1-3) to an adjusted position (not
shown). Otherwise, when the activation rod 169 is driven
by the motor member 167 from the extended state to the
retracted state, the back lifting bracket 161 rotates
around the pivot accordingly to put down the back board
101 from the adjusted position to the flat position.
[0067] Referring to FIGS. 9-12, the foldable and ad-
justable bed 200 is shown according to another embod-
iment of the invention. The foldable and adjustable bed
200 has the similar structure and configuration of the fold-
able and adjustable bed 100 disclosed above, and is not
only foldable with three sections (FIGS. 11-12), but also
able to adjust the position and angle of the back board
101 (FIG. 9). Additionally, the foldable and adjustable
bed 200 further include a leg lifting assembly 170 con-
figured to adjust the position and angle of the lower board
103 that includes a thigh board 103A hinged to the third
support structure 130’ and a leg board 103B hinged to
the thigh board 103A, as shown in FIG. 9.

[0068] In this exemplary embodiment, the third sup-
port'structure 130 further comprises an upper rail 133
and a lower rail 134, in addition to the pair of third side
rails 131 and 132, as shown in FIG. 10. Two ends of the
upper rail 133 are rigidly connected to the pair of third
side rails 131 and 132 at their upper ends, and two ends
of the lower rail 134 are rigidly connected to the pair of
third side rails 131 and 132 at their lower ends. In one
embodiment, the thigh board 103A is hinged to the upper
rail 133 of the third support structure 130’ with one or
more hinges 135.

[0069] The adjustment of the position and angle of the
lower board 103 is achieved with the leg lifting assembly
170. Slimier to the back lifting assembly 160 disclosed
above, the leg lifting assembly 170 comprises a leg lifting
bracket 171 pivotally connected to the third support struc-
ture 130, and a leg lifting actuator 176 pivotally connect-
ed between the leg lifting bracket 171 and the third sup-
port structure 130’ for operably driving the leg lifting
bracket 171 to pivotally move in an upward rotating di-
rection or a downward rotating direction relative to the
third support structure 130’, thereby adjusting the posi-
tion and angle of the thigh board 103A and the leg board
103B, which in turn adjusts the position and angle of the
thigh and legs of a user at user’s preference.

[0070] The leg lifting bracket 171 comprises a pair of
swing arms and a middle bar, wherein the pair of swing
arms is transversely spaced and longitudinally extended,
and rigidly connected to two ends of the transversely ex-
tending middle bar in an H-shaped form, and each of the
pair of swing arms has a first end portion pivotally mount-
ed to a respective one of the pair of third side rails 131
and 132 of the third support structure 130’ through a pivot.
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[0071] The leg lifting actuator 176 comprises a motor
member, an outer tube extending from the motor mem-
ber, and an activation rod having a first end portion re-
ceived in the outer tube and an opposite, second end
portion. The activation rod is engaged with the motor
member and configured to be telescopically movable rel-
ative to the outer tube according to a direction of motor
rotation. The motor member is pivotally connected to the
lower rail 134 of the third support structure 130’ and the
second end portion of the activation rod pivotally con-
nected to the middle bar of the leg liftingbracket 171.
Alternatively, the motor member is pivotally connected
to the middle bar of the leg lifting bracket and the second
end portion of the activation rod pivotally connected to
the lower rail 134 of the third support structure 130'.
[0072] In one embodiment, the upper edge portion of
the thigh board 103A is hinged to the upper rail 133 of
the third support structure 130" with one or more hinges
135, and the lower edge portion of the thigh board 103A
is hinged to the leg board 103B. The thigh board 103A
is supported by the leg liftingbracket 171, while the leg
board 103B is supported by a pair of leg support bar 179
that is pivotally connected to the third side rails 131 and
132 of the third .’support structure 130

[0073] By using the leg lifting assembly 170, the posi-
tion and angle of the thigh and leg boards 103A and 103B
can be adjusted according to the user’s preference. For
example, when the activation rod is driven by the motor
member from a retracted state to an extended state, the
leg lifting bracket 171 rotates around the pivot accord-
ingly to lift up the thigh and leg boards 103A and 103B
from a flat position (not shown) to an adjusted position
(FIG. 9). Otherwise, when the activation rod is driven by
the motor member from the extended state to the retract-
ed state, the back lifting bracket 171 rotates around the
pivot accordingly to put down the thigh and leg boards
103A and 103B from the adjusted position to the flat po-
sition.

[0074] In sum, the invention provides a bed system
that is capable of adjusting body positions based on us-
er's sleep preference so that the user achieves maximum
comfort during sleep, and also is foldable so as to reduce
the space for storage and transportation.

[0075] The foregoing description of the exemplary em-
bodiments of the invention has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.

[0076] The embodiments were chosen and described
in order to explain the principles of the invention and their
practical application so as to enable others skilled in the
art to utilize the invention and various embodiments and
with various modifications as are suited to the particular
use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the invention
pertains without departing from its spirit and scope. Ac-
cordingly, the scope of the invention is defined by the
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appended claims rather than the foregoing description
and the exemplary embodiments described therein.
[0077] A three section foldable bed includes a plurality
of boards comprising an upper board, a middle board,
and a lower board; a support assembly for supporting
the plurality of boards, wherein the support assembly in-
cludes a first supportstructure for suppor ting the upper
board, a second supportstructure for supporting the mid-
dle board, and a third support structure for ;supporting
the lower boarda pair of first connection mechanisms for
connecting the first supportstructure and the second sup-
port str ucture such that the first supportstructure and the
second support structure are pivotally foldable relative
to one another at the pair of first connection mechanisms;
and a pair of second connection mechanisms for con-
necting the second supportstructu re and the third sup-
portstructure such that the second support structure and
the third support structure are pivotally foldable relative
to one another at the pair of second connection mecha-
nisms.

Claims
1. A foldable bed, comprising:

a plurality of boards comprising an upper board,
a middle board, and a lower board;

a support assembly for supporting the plurality
of boards, wherein the support assembly in-
cludes a first supportstructure for supporting the
upperboard, asecond support structure for sup-
porting the middle board, and a third support-
structure for supp orting the lower board;

a pair of first connection mechanisms for con-
necting the first supportstructure and the second
supportstructure such that the first support
structure and the second support structure
arepivotally foldable relative to one another at
the pair of first connection mechanisms; and

a pair of second connection mechanisms for
connecting the second supportstructure and the
third supportstructure such that the second sup-
port structure and the third support structure
arepivotally foldable relative to one another at
the pair of second connection mechanisms.

2. The foldable bed of claim 1,

wherein the first supportstructure is a rectangu-
lar frame structure comprising a pair of first side
rails, an upper rail and a lower rail, wherein the
pair of first side rails is transversely spaced and
longitudinally aligned, wherein two ends of the
upper rail are connected to the pair of first side
rails at their upper ends, and two ends of the
lower rail are connected to the pair of first side
rails at their lower ends, and wherein the upper
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board has a lower edge portion hinged to the
lower rail of the first support structure;

wherein the second supportstructure comprises
a pair of second side rails on which the middle
board is attached, wherein the pair of second
side rails is respectively corresponding to the
pair of first side rails of the first supportstructure,
and is pivotally connected to the pair of first side
rails through the pair of first connection mecha-
nisms; and

wherein the third supportstructure comprises a
pair of third side rails on which the lower board
is attached, wherein the pair of third side rails is
respectively corresponding to the pair of second
side rails of the second supportstructure, and is
pivotally connected to the pair of second side
rails through the pair of second connection
mechanisms.

The foldable bed of claim 2, wherein each first con-
nection mechanism comprises a first connection
bracket having a top portion, and a first side tab and
a second side tab vertically extended from two op-
posite ends of the top portion so as to define a
notched receptacle between the top portion, the first
side tab and the second side tab, wherein each of
the first and second side tabs has first and second
through holes spatial-apart formed therein, wherein
the notched receptacle has a width defined between
the first side tab and the second side tab.

The foldable bed of claim 3, wherein, as assembled,
the lower ends of the pair of first side rails of the first
support structure are respectively received in the
notched receptacles of the pair of first connection
brackets and pivotally and respectively connected
to the pair of first connection brackets through the
first through holes of each first connection bracket,
and the upper ends of the pair of second side rails
of the second support structure are respectively re-
ceived in the notched receptacles of the pair of first
connection brackets and pivotally and respectively
connected to the pair of first connection brackets
through the second through holes of each first con-
nection bracket.

The foldable bed of claim 3 or 4, wherein each first
connection mechanism further comprises first and
second support sleeves, wherein the first support
sleeve is disposed between the first side tab of the
first connection bracket and the outer side of the low-
er end of one of the pair of first side rails of the first
support structure, and the second support sleeve is
disposed between the second side tab of the first
connection bracket and the inner side of the upper
end of one of the pair of second side rails of the
second support structure, so that the pair of first side
rails of the first support structure is aligned between
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10.

the pair of second side rails of the second support
structure.

The foldable bed of any one of claims 2-5, wherein
each second connection mechanism comprises a
second connection bracket having a side tab and a
top tab vertically extended from the side tab, wherein
the side tab has at least first and second through
holes spatial-apart formed therein.

The foldable bed of claim 6, wherein, as assembled,
the lower ends of the pair of second side rails of the
second support structure are pivotally and respec-
tively connected to the pair of second connection
brackets through the first through holes of each sec-
ond connection bracket, and the upper ends of the
pair of third side rails of the third support structure
are pivotally and respectively connected to the pair
of second connection brackets through the second
through holes of each second connection bracket,
and the top tab of each second connection bracket
ison the top sides of the lower end of the correspond-
ing second side rail and the upper end of the corre-
sponding third side rail.

The foldable bedof any one of claims 2-7, further
comprising a back lifting assembly comprising aback
lifting bracket pivotally connected to the first support
structure, and at least one back lifting actuator piv-
otally connected between the back lifting bracket and
the first support structure for operably driving the
back lifting bracket to pivotally move in an upward
rotating direction or a downward rotating direction
relative to the first support structure.

The foldable bedof claim 8, wherein the back lifting
bracket comprises a pair of swing arms and a middle
bar, wherein the pair of swing arms is transversely
spaced and longitudinally extended, and rigidly con-
nected to two ends of the transversely extending
middle bar, and each of the pair of swing arms has
a first end portion and an opposite, second end por-
tion, wherein the first end portion of each swing arm
is pivotally mounted to a respective one of the pair
of first side rails of the first support structure through
a pivot.

The foldable bed of claim 9, wherein the at least one
back liftingactuator comprises a motor member, an
outer tube extending from the motor member, and
an activation rod having a first end portion received
in the outer tube and an opposite, second end por-
tion, wherein the activation rod is engaged with the
motor member and configured to be telescopically
movable relative to the outer tube according to a di-
rection of motor rotation, wherein the motor member
is pivotally connected to the upper rail of the first
support structure and the second end portion of the
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activation rod pivotally connected to the middle bar
of the back liftingbracket, or wherein the motor mem-
ber is pivotally connected to the middle bar of the
back liftingbracket and the second end portion of the
activation rod pivotally connected to the upper rail of
the .first support structure

The foldable bed of any one of claims 2-11, wherein
the third supportstructure further comprises an upper
rail and a lower rail, wherein two ends of the upper
rail are connected to the pair of third side rails at their
upper ends, and two ends of the lower rail are con-
nected to the pair of third side rails at their lower ends.

The foldable bed of claim 11, further comprising a
leg lifting assembly comprising a leg lifting bracket
pivotally connected to the third support structure, and
at least one leg lifting actuator pivotally connected
between the leg lifting bracket and the third support
structure for operably driving the leg lifting bracket
to pivotally move in an upward rotating direction or
a downward rotating direction relative to the third
support structure.

The foldable bedof claim 12, wherein the leg lifting
bracket comprises a pair of swing arms and a middle
bar, wherein the pair of swing arms is transversely
spaced and longitudinally extended, and rigidly con-
nected to two ends of the transversely extending
middle bar, and each of the pair of swing arms has
a first end portion and an opposite, second end por-
tion, wherein the first end portion of each swing arm
is pivotally mounted to a respective one of the pair
of third side rails of the third support structure through
a pivot.

The foldable bed of claim 13, wherein the at least
one leg lifting actuator comprises a motor member,
an outer tube extending from the motor member, and
an activation rod having a first end portion received
in the outer tube and an opposite, second end por-
tion, wherein the activation rod is engaged with the
motor member and configured to be telescopically
movable relative to the outer tube according to a di-
rection of motor rotation, wherein the motor member
is pivotally connected to the lower rail of the third
support structure and the second end portion of the
activation rod pivotally connected to the middle bar
of the leg liftingbracket, or wherein the motor mem-
ber is pivotally connected to the middle bar of the leg
liftingbracket and the second end portion of the ac-
tivation rod pivotally connected to the lower rail of
the third support structure.

The foldable bed of claim 14, wherein the lower board
comprises a thigh board having an upper edge por-
tion hinged to the upper rail of the third support struc-
ture and aleg board hinged to the thigh board, where-
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1"

in the thigh board and the leg board are supported
by the leg lifting .bracket
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