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FLEX LUMBAR SUPPORT

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Provisional Application No. 61/98 1,060, filed April

17, 2014, which is incorporated herein by reference in its entirety.

BACKGROUND

[0002] Chair manufacturers continually strive to improve the comfort, benefits, aesthetics,

and manufacturability of the chairs they produce. Often, chairs have features, such as a reclining back,

to increase comfort. Sometimes, chairs have features, such as adjustable seats, backs, back supports,

armrests, and heights, to reduce or prevent injuries, including repetitive stress injury and back pain

associated with sitting for long periods. Chairs are designed and built to fill an individual's needs and

provide support where the individual needs it. In some chairs, the seat and back are fixed or the seat is

fixed and the back tilts for comfort. In other chairs, the seat and back move together to support the

user. Also, some chairs include a lumbar support mechanism for supporting the lower back or lumbar

area of the user.

SUMMARY

[0003] In some embodiments, a lumbar support of a chair includes a crossbar member and a

first flex member. The crossbar member has a first end and a second end. The first flex member

includes a first front portion coupled to the first end, a first back portion coupled to the chair, and a first

web portion interconnecting the first front portion and the first back portion, wherein the crossbar

member supports a back of a user and the first flex member flexes upon engagement of the crossbar

member by the back of the user.

[0004] In some embodiments, the lumbar support includes a second flex member that

includes a second front portion coupled to the second end, a second back portion coupled to the chair,

and a second web portion interconnecting the second front portion and the second back portion,

wherein the first flex member and the second flex member flex upon engagement of the crossbar

member by the back of the user.

[0005] In some embodiments, a chair includes a base, a seat, a back, and a lumbar support.

The base is to support the chair on a surface and the seat is supported by the base. The back is

supported by the base and includes a flexible back support. The lumbar support includes a crossbar

member, a first flex member, and a second flex member. The crossbar member has a first end and a

second end. The first flex member includes a first front portion coupled to the first end, a first back

portion coupled to the back, and a first web portion interconnecting the first front portion and the first

back portion. The second flex member includes a second front portion coupled to the second end, a

second back portion coupled to the back, and a second web portion interconnecting the second front

portion and the second back portion, wherein the first flex member and the second flex member flex



and provide local resistance to flexing of the flexible back support upon engagement of the crossbar

member by a user.

[0006] In some embodiments, a chair back includes a back, an upright frame, a first flex

wing, and a first lumbar member. The back support has a first side portion and a second side portion.

The upright frame has a first frame side and a second frame side, and the first flex wing is located

between the first frame side and the first side portion. The first lumbar member includes a first front

portion engaged with the back support, a first back portion coupled to one of the first frame side and the

first flex wing, and a first web portion interconnecting the first front portion and the first back portion,

such that the first lumbar member flexes and provides local resistance to compression of the first flex

wing.

[0007] In some embodiments, the chair back includes a second flex wing and a second

lumbar member. The second flex wing is located between the second frame side and the second side

portion. The second lumbar member includes a second front portion engaged with the back support, a

second back portion coupled to one of the second frame side and the second flex wing, and a second

web portion interconnecting the second front portion and the second back portion, such that the second

lumbar member flexes and provides local resistance to compression of the second flex wing.

[0008] In some embodiments a method of making a chair includes forming a lumbar support

member having a first flex member and a second flex member, engaging a first back portion of the first

flex member with a first lumbar track of a back of the chair, and engaging a second back portion of the

second flex member with a second lumbar track of the back of the chair.

[0009] While multiple embodiments are disclosed, still other embodiments of the present

invention will become apparent to those skilled in the art from the following detailed description, which

shows and describes illustrative embodiments of the invention. Accordingly, the drawings and detailed

description are to be regarded as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[001 0] FIG. 1 is a diagram illustrating a perspective view of a chair, according to some

embodiments.

[001 1] FIG. 2 is a diagram illustrating a side view of the chair of FIG. 1, according to some

embodiments.

[0012] FIG. 3 is a diagram illustrating a back view of the chair of FIG. 1, according to some

embodiments.

[001 3] FIG. 4 is a diagram illustrating a rear perspective view of a back, according to some

embodiments.

[0014] FIG. 5 is a diagram illustrating a rear exploded view of the back of FIG. 4, according

to some embodiments.

[001 5] FIG. 6 is a diagram illustrating a rear top perspective view of the back of FIG. 4,

according to some embodiments.



[001 6] FIG. 7 is a diagram illustrating a top view of the back of FIG. 4, according to some

embodiments.

[001 7] FIG. 8 is a cross-section diagram illustrating the back of FIG. 4 taken along the line 8-

8 in FIG. 3, according to some embodiments.

[001 8] FIG. 9 is an enlarged diagram illustrating one side of the back of FIG. 8, according to

some embodiments.

[0019] FIGS. 10A-10D are diagrams illustrating the flexing action of the first and second flex

wings, according to some embodiments.

[0020] FIG. 11 is a diagram illustrating a perspective view from the back of a chair including

a lumbar support member, according to some embodiments.

[0021] FIG. 12 is a diagram illustrating a perspective view of the back of FIG. 4 including a

lumbar support member, according to some embodiments.

[0022] FIG. 13 is a diagram illustrating a cross-section view taken along the line 13-13 in

FIG. 12, according to some embodiments.

[0023] FIG. 14 is a diagram illustrating an enlarged view of one side of the back of FIG. 13,

according to some embodiments.

[0024] FIG. 15 is a diagram illustrating a front perspective view of a lumbar support member,

according to some embodiments.

[0025] FIG. 16 is a diagram illustrating a rear perspective view of the lumbar support member

of FIG. 15, according to some embodiments.

[0026] FIG. 17 is a diagram illustrating a cross-section of a mesh back chair including a

lumbar support member, according to some embodiments.

[0027] FIGS. 18A-1 8D are diagrams illustrating the flexing action of the lumbar support

member that is shown in FIGS. 11-16, according to some embodiments.

[0028] FIG. 19 is a diagram illustrating an enlarged cross-section view of one side of a back

that includes a Y-shaped flex wing, according to some embodiments.

[0029] FIG. 20 is a diagram illustrating one side of a back that includes a lumbar support

member slidably engaged with a flex wing, according to some embodiments.

[0030] FIG. 2 1 is a diagram illustrating one side of a back that includes a lumbar support

member slidably engaged with an upright frame, according to some embodiments.

[0031] FIG. 22 is a diagram illustrating an exploded view of a back that includes a U-shaped

upright frame and Z-shaped first and second flex wings, according to some embodiments.

[0032] FIG. 23 is an enlarged diagram illustrating a cross-section of one side of the

assembled back of FIG. 22, according to some embodiments.

[0033] FIG. 24 is a diagram illustrating a perspective view of a back including a lumbar

support member, according to some embodiments.



[0034] FIG. 25 is a diagram illustrating a perspective view of a back including a pair of

lumbar support members, according to some embodiments.

[0035] FIG. 26 is a flow chart diagram illustrating a method of making a chair back,

according to some embodiments.

[0036] FIG. 27 is a flow chart diagram illustrating a method of making a chair that includes a

lumbar support member, according to some embodiments.

DETAILED DESCRIPTION

[0037] FIGS. 1-3 are diagrams illustrating a chair 40, according to some embodiments

described in the disclosure. FIG. 1 is a diagram illustrating a perspective view of the chair 40,

according to some embodiments. FIG. 2 is a diagram illustrating a side view of the chair 40, according

to some embodiments. FIG. 3 is a diagram illustrating a back view of the chair 40, according to some

embodiments. The other side of the chair 40 is, optionally, a mirror image of the side shown in FIG. 2,

but otherwise substantially similar, such that the other side can be described with reference to the side

shown in FIG. 2.

[0038] The chair 40 includes a base 42, a hub 44, a seat 46, a back 48, and armrests 50a and

50b. The base 42 supports the chair 40, including the hub 44, the seat 46, and the back 48, on a surface,

such as the floor of an office building. The hub 44 is connected to the base 42, and the seat 46 and the

back 48 are connected to and supported by the hub 44. In some embodiments, the armrests 50a and

50b are attached to the back 48. In some embodiments, the armrests 50a and 50b are attached to the

hub 44. In some embodiments, the chair 40 does not include the armrests 50a and 50b.

[0039] The base 42 includes leg supports 52a-52e that support the chair 40 on the surface.

Each of the leg supports 52a-52e includes a corresponding wheel 54a-54e for rolling the chair 40 on the

surface. In some embodiments, the base 42 includes fewer than five leg supports 52a-52e. In some

embodiments, the base 42 includes more than five leg supports 52a-52e. In some embodiments, each

of the leg supports 52a-52e includes a corresponding foot, such that the chair 40 does not roll.

[0040] In some embodiments, the hub 44 is rotatably connected to the base 42, such that the

seat 46 and the back 48 swivel on the base 42 via the rotating hub 44. In some embodiments, the hub

44 includes a lever arm 56 for adjusting the seat height or other adjustable aspects of the chair 40. In

some embodiments, the hub 44 includes a weight activated control mechanism for raising and lowering

the seat 46 in response to the user leaning or applying weight, or force, to the back 48.

[0041 ] The seat 46 supports the body of the user and the armrests 50a and 50b support the

arms of the user. In some embodiments, each of the armrests 50a and 50b swivels to move with an arm

of the user. In some embodiments, the height of each of the armrests 50a and 50b is adjustable to

accommodate users of different sizes.

[0042] The back 48 supports the back of the user and flexes or bends to accommodate

movements of the user. The back 48 includes an upright frame 58, first and second flexible (flex)

wings 60 and 62, and a back support 64.



[0043] The upright frame 58 is supported by the base 42. In some embodiments, the upright

frame 58 is secured to the base 42. In some embodiments, the upright frame 58 is secured to the hub

44.

[0044] The upright frame 58 includes a first frame side 58a and a second frame side 58b. In

some embodiments, the upright frame 58 is U-shaped, with one arm of the U-shaped frame at the first

frame side 58a and the other, opposite arm at the second frame side 58b. In some embodiments, the

upright frame 58 is Y-shaped, with one arm of the Y-shaped frame at the first frame side 58a and the

other, opposite arm at the second frame side 58b. In some embodiments, the upright frame 58 is H-

shaped, with one arm of the H-shaped frame at the first frame side 58a and the other, opposite arm at

the second frame side 58b and an interconnecting member (not shown) extending between the first and

second frame sides 58a, 58b. In some embodiments, the upright frame 58 is a closed loop frame, such

as a rectangular, circular, or oval shaped frame. In some embodiments, the upright frame 58 is a shell,

such as a solid shell or a rigid shell, which extends from the first frame side 58a to the second frame

side 58b.

[0045] As shown, the back support 64 is attached to the upright frame 58 at the first frame

side 58a and the second frame side 58b via the first and second flex wings 60 and 62. The first flex

wing 60 is situated between the first frame side 58a and the back support 64 and the second flex wing

62 is situated between the second frame side 58b and the back support 64.

[0046] FIGS. 4-7 are diagrams illustrating the back 48 of the chair 40, according to some

embodiments. FIG. 4 is a diagram illustrating a rear perspective view of the back 48, according to

some embodiments. FIG. 5 is a diagram illustrating a rear exploded view of the back 48, according to

some embodiments. FIG. 6 is a diagram illustrating a rear top perspective view of the back 48,

according to some embodiments. FIG. 7 is a diagram illustrating a top view of the back 48, according

to some embodiments. As shown, the first and second flex wings 60 and 62 secure the back support 64

to the upright frame 58 and flex in response to application of a back force by the a user.

[0047] In some embodiments, the upright frame 58 that is illustrated in FIGS. 4-7 is

substantially rigid and includes a first back upright 66, a second back upright 68, a bottom transverse

member 70, and a top transverse member 72. A shown, the upright frame 58 is a closed loop frame that

is substantially rectangular, where the first back upright 66 is substantially rigid and situated at the first

frame side 58a and the second back upright 68 is substantially rigid and situated at the second frame

side 58b. In some embodiments, the upright frame 58 is formed from cast aluminum. In some

embodiments, the upright frame 58 is formed from molded plastic.

[0048] In some embodiments, the upright frame 58 includes the first back upright 66, the

second back upright 68, and the bottom transverse member 70, but not the top transverse member 72, to

form a U-shaped upright frame 58. In some embodiments, the upright frame 58 includes the first back

upright 66 and the second back upright 68 to form an H-shaped upright frame 58. In some

embodiments, the upright frame 58 includes the first back upright 66 and the second back upright 68



secured directly to the hub 44 or directly to the base 42. In some embodiments, the upright frame 58

includes the first back upright 66 and the second back upright 68 positioned at an angle from the center

line 74 of the back 48 to provide a Y-shaped upright frame 58. In some embodiments, each of the first

back upright 66 and the second back upright 68 includes a lumbar support adjustment track for

receiving an adjustable lumbar support.

[0049] In the upright frame 58 that is illustrated in FIGS. 4-7, the bottom transverse member

70 is substantially rigid and secured to the hub 44, which secures the upright frame 58 to the hub 44.

The bottom transverse member 70 includes first and second corner portions 76 and 78 and a bottom

portion 80 that includes back frame inserts 80a-80d (shown in FIG. 7). The bottom transverse member

70 is secured to the hub 44 by inserting and securing the back frame inserts 80a-80d in the hub 44. In

some embodiments, each of the corner portions 76 and 78 includes an arm receiving opening, such as

arm receiving opening 82, for engaging and securing the armrests 50a and 50b to the upright frame 58.

[0050] The first back upright 66 is attached to the second back upright 68 by the bottom

transverse member 70, such that the first back upright 66, the second back upright 68, and the bottom

transverse member 70 form a U-shaped support. The first back upright 66 is secured to the first comer

portion 76 and the second back upright 68 is secured to the second comer portion 78. In some

embodiments, the first back upright 66, the second back upright 68, and the bottom transverse member

70 are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first back

upright 66, the second back upright 68, and the bottom transverse member 70 are integrally formed in

the same manufacturing process step. In some embodiments, the first back upright 66, the second back

upright 68, and the bottom transverse member 70 are molded as a single, monolithic piece. In some

embodiments, the first back upright 66, the second back upright 68, and the bottom transverse member

70 are separate pieces that are secured together, such as with one or more of adhesives, welding,

fasteners, and mechanical engagement with each other.

[0051 ] The top transverse member 72 is substantially rigid and secured to the first back

upright 66 and the second back upright 68. The first back upright 66, the second back upright 68, the

bottom transverse member 70, and the top transverse member 72 form the closed loop upright frame

58. In some embodiments, the first back upright 66, the second back upright 68, the bottom transverse

member 70, and the top transverse member 72 are integrally formed, i.e., as a single, monolithic piece.

In some embodiments, the first back upright 66, the second back upright 68, the bottom transverse

member 70, and the top transverse member 72 are integrally formed in the same manufacturing process

step. In some embodiments, the first back upright 66, the second back upright 68, the bottom

transverse member 70, and the top transverse member 72 are molded as a single, monolithic piece. In

some embodiments, two or more of the first back upright 66, the second back upright 68, the bottom

transverse member 70, and the top transverse member 72 are separate pieces that are secured together,

such as with one or more of adhesives, welding, fasteners, and mechanical engagement with each other.



[0052] The back support 64 is substantially flexible and has an outer region 84 and a central

region 86. The outer region 84 includes a first side portion 88 and a second side portion 90. In some

embodiments, the back support 64 is integrally formed, i.e., as a single, monolithic piece. In some

embodiments, the back support 64 includes separate pieces that are secured together, such as with one

or more of adhesives, welding, fasteners, and mechanical engagement with each other. In some

embodiments, the back support 64 is formed of a flexible material, such as a thermoplastic. In some

embodiments, the back support 64 is formed of a flexible material, including a thermoplastic elastomer.

In some embodiments, the back support 64 is formed of a molded plastic that flexes under the weight of

the user. In some embodiments, the back support 64 is formed of a molded thermoplastic.

[0053] The outer region 84 defines a perimeter ring 92 and the central region 86 defines a

plurality of apertures arranged in a grid pattern that, optionally, increases the flexibility of the back

support 64 in the central region 86. The perimeter ring 92 includes the first side portion 88 and the

second side portion 90. In some embodiments, the central region 86 includes a mesh material for

supporting the user, where the mesh material is attached to the perimeter ring 92. In some

embodiments, the back support 64 includes a knit upholstery for supporting the user, where the knit

upholstery is attached to the perimeter ring 92. In some embodiments, the back support 64 includes a

molded plastic ring carrier at the perimeter ring 92 and a mesh is secured to the molded plastic ring

carrier.

[0054] The first and second flex wings 60 and 62 secure the back support 64 to the upright

frame 58. The first flex wing 60 is attached to or part of the first side portion 88 of the back support 64,

and the second flex wing 62 is attached to or part of the second side portion 90 of the back support 64.

The first flex wing 60 includes first notches 94 defined along the length LI of the first flex wing 60 and

the second flex wing 62 includes second notches 96 defined along the length L2 of the second flex

wing 62. The flexibility of the first and second flex wings 60 and 62 can be adjusted based on the

number of first and second notches 94 and 96 per unit length. Also, the flexibility of the first and

second flex wings 60 and 62 can be adjusted based on the thickness of the first and second flex wings

60 and 62. In some embodiments, the first and second flex wings 60 and 62 and the back support 64

are integrally formed, i.e., as a single, monolithic piece. In some embodiments the first and second flex

wings 60 and 62 and the back support 64 are integrally formed in the same manufacturing process step.

In some embodiments, the first and second flex wings 60 and 62 and the back support 64 are molded as

a single, monolithic piece. In some embodiments, the first and second flex wings 60 and 62 are

separate pieces attached to the back support 64, such as with one or more of adhesives, welding,

fasteners, and mechanical engagement with the back support 64.

[0055] FIG. 8 is a cross-section diagram illustrating the back 48 taken along the line 8-8 in

FIG. 3, according to some embodiments, and FIG. 9 is an enlarged diagram illustrating one side of the

back 48 as indicated in FIG. 8, according to some embodiments. The back 48 includes the upright

frame 58, including the first back upright 66, the second back upright 68, and the bottom transverse



member 70; the back support 64, including the outer region 84, the first side portion 88, the second side

portion 90, and the central region 86; and the first and second flex wings 60 and 62.

[0056] The first and second flex wings 60 and 62 are each Y-shaped or, alternatively, lambda-

shaped resilient pieces that flex during user engagement with the back support 64. The first flex wing

60 includes a first front portion 60a, a first web portion 60b, and a first back portion 60c. The second

flex wing 62 includes a second front portion 62a, a second web portion 62b, and a second back portion

62c. In some embodiments, the first front portion 60a, the first web portion 60b, and the first back

portion 60c are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the second

front portion 62a, the second web portion 62b, and the second back portion 62c are integrally formed,

i.e., as a single, monolithic piece. In some embodiments, the first front portion 60a, the first web

portion 60b, and the first back portion 60c are integrally formed in the same manufacturing process

step. In some embodiments, the second front portion 62a, the second web portion 62b, and the second

back portion 62c are integrally formed in the same manufacturing process step. In some embodiments,

the first front portion 60a, the first web portion 60b, and the first back portion 60c are formed of a

resilient flexible material, such as a molded plastic. In some embodiments, the second front portion

62a, the second web portion 62b, and the second back portion 62c are formed of a resilient flexible

material, such as a molded plastic. In some embodiments, two or more of the first front portion 60a,

the first web portion 60b, and the first back portion 60c are separate pieces attached together, such as

with one or more of adhesives, welding, fasteners, and mechanical engagement. In some embodiments,

two or more of the second front portion 62a, the second web portion 62b, and the second back portion

62c are separate pieces attached together, such as with one or more of adhesives, welding, fasteners,

and mechanical engagement.

[0057] The first and second flex wings 60 and 62 secure the back support 64 to the upright

frame 58. The first front portion 60a of the first flex wing 60 is attached to or part of the first side

portion 88 of the back support 64, and the second front portion 62a of the second flex wing 62 is

attached to or part of the second side portion 90 of the back support 64. Also, the first back portion 60c

is inserted and secured in a first receiving channel 66a of the first back upright 66 to secure the first flex

wing 60 to the first back upright 66, and the second back portion 62c is inserted and secured in a

second receiving channel 68a of the second back upright 68 to secure the second flex wing 62 to the

second back upright 68.

[0058] The first and second flex wings 60 and 62 flex in response to the weight of a user.

The first flex wing 60 includes a first flex region 98 defined by the first front portion 60a and the first

web portion 60b and a second flex region 100 defined by the first web portion 60b and the first back

portion 60c. The second flex wing 62 includes a third flex region 102 defined by the second front

portion 62a and the second web portion 62b, and a fourth flex region 104 defined by the second web

portion 62b and the second back portion 62c. In some embodiments, the first and second web portions

60b and 62b extend away from the first and second front portions 60a and 62a, respectively, at an acute



angle. In some embodiments, the first and second web portions 60b and 62b extend away from the first

and second front portions 60a and 62a, respectively, at an angle in the range of 20-80 degrees. In some

embodiments, the first and second web portions 60b and 62b extend away from the first and second

back portions 60c and 62c, respectively, at an obtuse angle. In other embodiments, the first and second

web portions 60b and 62b extend away from the first and second back portions 60c and 62c,

respectively, at an acute angle.

[0059] FIGS. 10A-10D are diagrams illustrating the flexing action of the first and second flex

wings 60 and 62, according to some embodiments. The first and second flex wings 60 and 62 flex in

response to a user leaning back in the chair 40 and applying weight to the back support 64. FIG. 10A is

a diagram illustrating the first and second flex wings 60 and 62 at rest, prior to user weight being

applied to the back support 64.

[0060] As shown in FIG. 10B, as the back support 64 bows under user weight, indicated by

arrows at 106, the front portions 60a and 62a flex inwardly, indicated by arrows at 108a and 108b,

toward the web portions 60b and 62b and about the first flex region 98 and the third flex region 102.

Also, edges of the first and second flex wings 60 and 62 move toward the center line 74 of the back 48,

indicated by arrows 110a and 110b. In some embodiments, a concentrated center load flexes the first

and second flex wings 60 and 62 such that the back support 64 embraces the user.

[0061 ] As shown in FIG. IOC, as the user further leans back in the chair 40 and applies more

weight, the user's weight, indicated by the arrows at 106, is spread across the back support 64 and the

back support 64 further bows under the user's weight. The web portions 60b and 62b flex inwardly,

indicated by arrows at 112a and 112b, toward the center line 74 of the back support 64 and about the

second flex region 100 and the fourth flex region 104. Also, the edges of the first and second flex

wings 60 and 62 move further toward the center line 74 of the back 48, indicated by the arrows 110a

and 110b in FIG. IOC.

[0062] As shown in FIG. 10D, as more of the user's weight is spread over a wider area of the

back support 64, indicated by the arrows at 106, the first and second flex wings 60 and 62 flatten out,

such that the front portions 60a and 62a flex or fold toward the web portions 60b and 62b and the web

portions 60b and 62b flex or fold toward the first and second back uprights 66 and 68, indicated by

arrows at 114a and 114b. Also, the edges of the first and second flex wings 60 and 62 move away from

the center line 74 of the back 48 to create more support in the middle of the back support 64. In some

embodiments, the front portions 60a and 60b flex or fold against the web portions 60b and 62b to arrest

further deformation of the first and second flex wings 60 and 62. In some embodiments, the first and

second flex wings 60 and 62 experience flexing at the flex regions 98, 100, 102, and 104 and

deformation throughout the web portions 60b and 62b. In some embodiments, the flex regions 98, 100,

102, and 104 are reinforced against deformation such that the web portions 60b and 62b deform more

than the flex regions 98, 100, 102, and 104 or substantially all of the deformation is in the web portions

60b and 62b.



[0063] FIG. 11 is a diagram illustrating a perspective view from the back of a chair 150

including a lumbar member also referred to herein as a lumbar support member 152, according to some

embodiments. The chair 150 is similar to the chair 40, with the exception that the chair 150 includes

the lumbar support member 152.

[0064] The chair 150 includes the same or similar components as the chair 40 such that like

numerals point to like components and the description above of the chair 40 applies to the components

of the chair 150. For reference, the chair 150 includes the base 42, the hub 44, the seat 46, the back 48,

and the armrests 50a and 50b, where the base 42 supports the chair 150, including the hub 44, the seat

46, and the back 48, on the surface. Also, the base 42 includes the leg supports 52a-52e, where each of

the leg supports 52a-52e includes the corresponding wheel 54a-54e for rolling the chair 40 on the

surface. The seat 46 supports the body of the user and the armrests 50a and 50b support the arms of the

user.

[0065] The back 48 supports the back of the user and flexes or bends to accommodate

movements of the user. The back 48 includes the upright frame 58, the first and second flex wings 60

and 62, and the back support 64. The upright frame 58 is supported by the base 42 and includes the

first frame side 58a and the second frame side 58b. The back support 64 is attached to the upright

frame 58 at the first frame side 58a and the second frame side 58b via the first and second flex wings

60 and 62. The first flex wing 60 is situated between the first frame side 58a and the back support 64

and the second flex wing 62 is situated between the second frame side 58b and the back support 64.

[0066] The lumbar support member 152 provides localized support to the back support 64,

such as in the lower back region of the user. The lumbar support member 152 is slidably engaged

between the first frame side 58a and the second frame side 58b to slide vertically upward and

downward and locally adjust support along the back 48. In some embodiments, the lumbar support

member 152 includes a pad to engage the back support 64 and provide forward pressure on the back

support 64 to further support the back of the user.

[0067] FIG. 12 is a diagram illustrating a perspective view of the back 48 including the

lumbar support member 152, according to some embodiments. The back 48 includes the upright frame

58, the first and second flex wings 60 and 62, and the back support 64. In some embodiments, the

upright frame 58 includes the first back upright 66, the second back upright 68, the bottom transverse

member 70, and the top transverse member 72.

[0068] The lumbar support member 152 is slidably engaged between the first back upright 66

and the second back upright 68 to slide vertically upward and downward and locally adjust support

along the back 48. In some embodiments, the lumbar support member 152 is slidably engaged with the

first back upright 66 and the second back upright 68. In some embodiments, the lumbar support

member 152 is slidably engaged with the first flex wing 60 and the second flex wing 62.

[0069] FIGS. 13 and 14 are diagrams illustrating the lumbar support member 152 slidably

engaged with the first back upright 66 and the second back upright 68, according to some embodiments



described in the disclosure. FIG. 13 is a diagram illustrating a cross-section view taken along the line

13-13 in FIG. 1 , according to some embodiments. FIG. 14 is a diagram illustrating an enlarged view

of one side of the back 48 as indicated in FIG. 13, according to some embodiments.

[0070] Also, FIGS. 15 and 16 are diagrams illustrating the lumbar support member 152,

according to some embodiments described in the disclosure. FIG. 15 is a diagram illustrating a front

perspective view of the lumbar support member 152, according to some embodiments. FIG. 16 is a

diagram illustrating a rear perspective view of the lumbar support member 152, according to some

embodiments.

[0071] Referring to FIGS. 12-16, the lumbar support member 152 includes a first flex

member 154, a second flex member 156, and a central crossbar member 158. In some embodiments,

the first flex member 154, the second flex member 156, and the central crossbar member 158 are

integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first flex member 154,

the second flex member 156, and the central crossbar member 158 are integrally formed in the same

manufacturing process step. In some embodiments, the first flex member 154, the second flex member

156, and the central crossbar member 158 are formed of a resilient flexible material, such as a molded

plastic. In some embodiments, two or more of the first flex member 154, the second flex member 156,

and the central crossbar member 158 are separate pieces attached together, such as with one or more of

adhesives, welding, fasteners, and mechanical engagement.

[0072] The first flex member 154 includes a first front portion 154a, a first back portion 154b,

and a first web portion 154c that interconnects the first front portion 154a and the first back portion

154b. In some embodiments, the first front portion 154a, the first back portion 154b, and the first web

portion 154c are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first

front portion 154a, the first back portion 154b, and the first web portion 154c are integrally formed in

the same manufacturing process step. In some embodiments, the first front portion 154a, the first back

portion 154b, and the first web portion 154c are formed of a resilient flexible material, such as a

molded plastic. In some embodiments, two or more of the first front portion 154a, the first back

portion 154b, and the first web portion 154c are separate pieces attached together, such as with one or

more of adhesives, welding, fasteners, and mechanical engagement.

[0073] The second flex member 156 includes a second front portion 156a, a second back

portion 156b, and a second web portion 156c that interconnects the second front portion 156a and the

second back portion 156b. In some embodiments, the second front portion 156a, the second back

portion 156b, and the second web portion 156c are integrally formed, i.e., as a single, monolithic piece.

In some embodiments, the second front portion 156a, the second back portion 156b, and the second

web portion 156c are integrally formed in the same manufacturing process step. In some embodiments,

the second front portion 156a, the second back portion 156b, and the second web portion 156c are

formed of a resilient flexible material, such as a molded plastic. In some embodiments, two or more of

the second front portion 156a, the second back portion 156b, and the second web portion 156c are



separate pieces attached together, such as with one or more of adhesives, welding, fasteners, and

mechanical engagement.

[0074] The central crossbar member 158 is curved to fit the contour of the back of the user.

The central crossbar member 158 includes a first curved crossbar portion 158a, a second curved

crossbar portion 158b, and a crossbar support member 158c. The first curved crossbar portion 158a is

connected to the second curved crossbar portion 158b by the crossbar support member 158c that is

perpendicular or substantially perpendicular to the first curved crossbar portion 158a and the second

curved crossbar portion 158b. The first curved crossbar portion 158a supports the back of the user and

the second curved crossbar portion 158b with the crossbar support member 158c adds structural support

to the first curved crossbar portion 158a. In some embodiments, the first curved crossbar portion 158a,

the second curved crossbar portion 158b, and the crossbar support member 158c are integrally formed,

i.e., as a single, monolithic piece. In some embodiments, the first curved crossbar portion 158a, the

second curved crossbar portion 158b, and the crossbar support member 158c are integrally formed in

the same manufacturing process step. In some embodiments, the first curved crossbar portion 158a, the

second curved crossbar portion 158b, and the crossbar support member 158c are formed of a resilient

flexible material, such as a molded plastic. In some embodiments, two or more of the first curved

crossbar portion 158a, the second curved crossbar portion 158b, and the crossbar support member 158c

are separate pieces attached together, such as with one or more of adhesives, welding, fasteners, and

mechanical engagement.

[0075] The central crossbar member 158 further includes a first crossbar member end 158d

and a second crossbar member end 158e, as shown in FIGS. 15 and 16. The first flex member 154 is

connected to the first crossbar member end 158d and the second flex member 156 is connected to the

second crossbar member end 158e. In some embodiments, the first front portion 154a is connected to

the first crossbar member end 158d and the second front portion 156a is connected to the second

crossbar member end 158e.

[0076] The first back upright 66 includes a first lumbar track 66b for receiving the first back

portion 154b of the first flex member 154 and the second back upright 68 includes a second lumbar

track 68b for receiving the second back portion 156b of the second flex member 156. The first back

portion 154b is inserted in and slidably engaged in the first lumbar track 66b and the second back

portion 156b is inserted in and slidably engaged in the second lumbar track 68b. The lumbar support

member 152 extends between the first back upright 66 and the second back upright 68 to flex and

provide local resistance to compression of the first flex wing 60 and the second flex wing 62. In

addition, the lumbar support member 152 slides vertically upward and downward to locally adjust

support along the back 48. In some embodiments, the lumbar support member 152 further includes a

pad to engage the back support 64 and provide forward pressure on the back support 64. In some

embodiments, the lumbar support member 152 is slidably engaged with the first back upright 66 and



the second back upright 68 similar to the way that the lumbar support member 242 is slidably engaged

with the upright frame 244 shown in FIG. 21.

[0077] In some embodiments, the first flex wing 60 includes a first lumbar track for receiving

the first back portion 154b of the first flex member 154 and the second flex wing 62 includes a second

lumbar track for receiving the second back portion 156b of the second flex member 156. The first back

portion 154b is inserted in and slidably engaged in the first lumbar track of the first flex wing 60 and

the second back portion 156b is inserted in and slidably engaged in the second lumbar track of the

second flex wing 62. The lumbar support member 152 extends between the first flex wing 60 and the

second flex wing 62 to flex and provide local resistance to compression of the first flex wing 60 and the

second flex wing 62. In addition, the lumbar support member 152 slides vertically upward and

downward to locally adjust support along the back 48. In some embodiments, the lumbar support

member 152 further includes a pad to engage the back support 64 and provide forward pressure on the

back support 64. In some embodiments, the lumbar support member 152 is slidably engaged with the

first flex wing 60 and the second flex wing 62 similar to the way that the lumbar support member 202 is

slidably engaged with the flex wing 204 shown in FIG. 20.

[0078] In some embodiments, the lumbar support member 152 does not include the central

crossbar member 158, such that the lumbar support member 152 includes the first flex member 154 and

the second flex member 156 without the interconnecting central support region 158. In these

embodiments, the first flex member 154 is inserted in and slidably engaged in a first lumbar track in

one of the first back upright 66 and the first flex wing 60 to flex and provide local resistance to

compression of the first flex wing 60, and the second flex member 156 is inserted in and slidably

engaged in a second lumbar track in one of the second back upright 68 and the second flex wing 62 to

flex and provide local resistance to compression of the second flex wing 62.

[0079] FIG. 17 is a diagram illustrating a cross-section of a mesh back chair 160 including a

lumbar support member 162, according to some embodiments described in the disclosure. The mesh

back chair 160 includes a first back frame 160a, a second back frame 160b, and a mesh material 160c

tensioned across the back of the chair from the first back frame 160a to the second back frame 160b.

The lumbar support member 162 extends between the first back frame 160a and the second back frame

160b behind the mesh material 160c to support the back of the user.

[0080] The lumbar support member 162 includes a first flex member 164, a second flex

member 166, and a central crossbar member 168. In some embodiments, the first flex member 164, the

second flex member 166, and the central crossbar member 168 are integrally formed, i.e., as a single,

monolithic piece. In some embodiments, the first flex member 164, the second flex member 166, and

the central crossbar member 168 are integrally formed in the same manufacturing process step. In

some embodiments, the first flex member 164, the second flex member 166, and the central crossbar

member 168 are formed of a resilient flexible material, such as a molded plastic. In some

embodiments, two or more of the first flex member 164, the second flex member 166, and the central



crossbar member 168 are separate pieces attached together, such as with one or more of adhesives,

welding, fasteners, and mechanical engagement.

[0081 ] The first flex member 164 includes a first front portion 164a, a first back portion 164b,

and a first web portion 164c that interconnects the first front portion 164a and the first back portion

164b. In some embodiments, the first front portion 164a, the first back portion 164b, and the first web

portion 164c are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first

front portion 164a, the first back portion 164b, and the first web portion 164c are integrally formed in

the same manufacturing process step. In some embodiments, the first front portion 164a, the first back

portion 164b, and the first web portion 164c are formed of a resilient flexible material, such as a

molded plastic. In some embodiments, two or more of the first front portion 164a, the first back

portion 164b, and the first web portion 164c are separate pieces attached together, such as with one or

more of adhesives, welding, fasteners, and mechanical engagement.

[0082] The second flex member 166 includes a second front portion 166a, a second back

portion 166b, and a second web portion 166c that interconnects the second front portion 166a and the

second back portion 166b. In some embodiments, the second front portion 166a, the second back

portion 166b, and the second web portion 166c are integrally formed, i.e., as a single, monolithic piece.

In some embodiments, the second front portion 166a, the second back portion 166b, and the second

web portion 166c are integrally formed in the same manufacturing process step. In some embodiments,

the second front portion 166a, the second back portion 166b, and the second web portion 166c are

formed of a resilient flexible material, such as a molded plastic. In some embodiments, two or more of

the second front portion 166a, the second back portion 166b, and the second web portion 166c are

separate pieces attached together, such as with one or more of adhesives, welding, fasteners, and

mechanical engagement.

[0083] The central crossbar member 168 is curved to fit and support the contour of the back

of the user. The central crossbar member 168 includes a first crossbar member end 168a and a second

crossbar member end 168b. In some embodiments, the central crossbar member 168 including the first

crossbar member end 168a and the second crossbar member end 168b is integrally formed, i.e., as a

single, monolithic piece. In some embodiments, the central crossbar member 168 including the first

crossbar member end 168a and the second crossbar member end 168b is integrally formed in the same

manufacturing process step. In some embodiments, the central crossbar member 168 including the first

crossbar member end 168a and the second crossbar member end 168b is formed of a resilient flexible

material, such as a molded plastic. In some embodiments, at least one of the first crossbar member end

168a and the second crossbar member end 168b are separate pieces attached together, such as with one

or more of adhesives, welding, fasteners, and mechanical engagement.

[0084] The first flex member 164 is connected to the first crossbar member end 168a and the

second flex member 166 is connected to the second crossbar member end 168b. In some embodiments,



the first front portion 164a is connected to the first crossbar member end 168a and the second front

portion 166a is connected to the second crossbar member end 168b.

[0085] In some embodiments, the first back frame 160a includes a first lumbar track for

receiving the first back portion 164b of the first flex member 164 and the second back frame 160b

includes a second lumbar track for receiving the second back portion 166b of the second flex member

166. The first back portion 164b is inserted in and slidably engaged in the first lumbar track and the

second back portion 166b is inserted in and slidably engaged in the second lumbar track. The lumbar

support member 162 slides vertically upward and downward to locally adjust support along the back of

the chair 160. The lumbar support member 162 extends between the first back frame 160a and the

second back frame 160b to flex and provide local support to the lower back region of the user. In some

embodiments, the lumbar support member 162 further includes a pad to engage the mesh material 160c

and provide forward pressure on the mesh material 160c. In some embodiments, the lumbar support

member 162 is slidably engaged with the first back frame 160a and the second back frame 160b similar

to the way that the lumbar support member 242 is slidably engaged with the upright frame 244 shown

in FIG. 2 1.

[0086] FIGS. 18A-1 8D are diagrams illustrating the flexing action of the lumbar support

member 152 shown in FIGS. 11-16, including the flexing action of the first flex member 154 and the

second flex member 156, according to some embodiments. In some embodiments, the lumbar support

member 162 shown in FIG. 17, including the first flex member 164 and the second flex member 166,

has a flexing action that is similar to the flexing action of the lumbar support member 152 shown in

FIGS. 11-16.

[0087] The first flex member 154 and the second flex member 156 flex in response to a user

leaning back in the chair 40 and applying weight to the back support 64. As shown in FIG. 18A, the

first flex member 154 includes a first flex region 154d defined by the first front portion 154a and the

first web portion 154c, and a second flex region 154e defined by the first web portion 154c and the first

back portion 154b. The second flex member 156 includes a third flex region 156d defined by the

second front portion 156a and the second web portion 156c, and a fourth flex region 156e defined by

the second web portion 156c and the second back portion 156b. In some embodiments, the first and

second web portions 154c and 156c extend away from the first and second front portions 154a and

156a, respectively, at an acute angle. In some embodiments, the first and second web portions 154c

and 156c extend away from the first and second front portions 154a and 156a, respectively, at an angle

in the range of 20-80 degrees. In some embodiments, the first and second web portions 154c and 156c

extend away from the first and second back portions 154b and 156b, respectively, at an obtuse angle.

In other embodiments, the first and second web portions 154c and 156c extend away from the first and

second back portions 154b and 156b, respectively, at an acute angle.

[0088] As shown in FIG. 18B, as the user's weight, indicated by arrows at 161, presses on the

central crossbar member 158, the front portions 154a and 156a flex inwardly, indicated by arrows at



163a and 163b, toward the web portions 154c and 156c and about the first flex region 154d and the

third flex region 156d. Also, edges of the first and second flex members 154 and 156 move toward the

center line 74 of the back 48, indicated by arrows 165a and 165b. In some embodiments, a

concentrated center load flexes the first and second flex members 154 and 156 such that the lumbar

support 152 embraces the user.

[0089] As shown in FIG. 18C, as the user applies more weight, the user's weight, indicated

by the arrows at 161, is spread across the central crossbar member 158 and the first and second web

portions 154c and 156c flex inwardly, indicated by arrows at 167a and 167b, toward the center line 74

of the back support 64 and about the second flex region 154e and the fourth flex region 156e. Also, the

edges of the first and second flex members 154 and 156 move further toward the center line 74 of the

back 48, indicated by the arrows 165a and 165b in FIG. 18C.

[0090] As shown in FIG. 18D, as more of the user's weight is spread over a wider area of

central crossbar member 158, indicated by the arrows at 161, the first and second flex members 154

and 156 flatten out, such that the first and second front portions 154a and 156a flex or fold toward the

first and second web portions 154c and 156c, and the first and second web portions 154c and 156c flex

or fold toward the first and second back uprights 66 and 68, indicated by arrows at 169a and 169b.

Also, the edges of the first and second flex members 154 and 156 move away from the center line 74 of

the back 48 to create more support in the middle of the back support 64. In some embodiments, the

first and second front portions 154a and 154b flex or fold against the first and second web portions

154c and 156c to arrest further deformation of the first and second flex members 154 and 156. In some

embodiments, the first and second flex members 154 and 156 experience flexing at the flex regions

154d, 154e, 156d, and 156e and deformation throughout the first and second web portions 154c and

156c. In some embodiments, the flex regions 154d, 154e, 156d, and 156e are reinforced against

deformation such that the first and second web portions 154c and 156c deform more than the flex

regions 154d, 154e, 156d, and 156e or substantially all of the deformation is in the first and second web

portions 154c and 156c.

[0091] FIG. 19 is a diagram illustrating an enlarged cross-section view of one side of a back

170 that includes an upright frame 172, a back support 174, and a flex wing 176, according to some

embodiments. The flex wing 176 is one flex wing of a pair of flex wings similar to the first and second

flex wings 60 and 62, with the exception that the flex wing 176 and its pair have different shapes than

the first and second flex wings 60 and 62. The flex wing 176 and its pair are mirror images of each

other, but otherwise similar, such that they can both be described with reference to the flex wing 176.

[0092] The flex wing 176 is similar to each of the first and second flex wings 60 and 62,

except for the shape, such that the description provided above for the first and second flex wings 60 and

62 applies to the flex wing 176. Also, the back 170 is similar to the back 48, the upright frame 172 is

similar to the upright frame 58, and the back support 174 is similar to the back support 64, such that the



description provided above for the back 48, the upright frame 58, and the back support 64 applies to the

back 170, the upright frame 172, and the back support 174.

[0093] The flex wing 176 is a Y-shaped or, alternatively, lambda-shaped resilient piece that

flexes as user weight is applied to the back support 174. The flex wing 176 includes a front portion

176a, a web portion 176b, and a back portion 176c, where the web portion 176b is straighter than each

of the web portions 60b and 62b of the first and second flex wings 60 and 62.

[0094] The flex wing 176 and its pair secure the back support 174 to the upright frame 172.

The front portion 176a is attached to or part of the back support 174 and the back portion 176c is

inserted in and secured to a receiving channel 172a of the upright frame 172.

[0095] The flex wing 176 flexes in response to the weight of a user. The flex wing 176

includes a first flex region 178 defined by the front portion 176a and the web portion 176b and a

second flex region 180 defined by the web portion 176b and the back portion 176c. In some

embodiments, the web portion 176b extends away from the front portion 176a at an acute angle. In

some embodiments, the web portion 176b extends away from the front portion 176a at an angle in the

range of 20-80 degrees. In some embodiments, the web portion 176b extends away from the back

portion 176c at an obtuse angle. In other embodiments, the web portion 176b extends away from the

back portion 176c at an acute angle.

[0096] The flex wing 176 flexes in response to a user leaning back and applying weight to the

back support 174. The flex wing 176 flexes similar to the first and second flex wings 60 and 62 as

described in reference to FIGS. 10A-10D. Initially, as the back support 174 bows under user weight,

the front portion 176a flexes inwardly, indicated by an arrow at 182, toward the web portion 176b and

about the first flex region 178. Also, the edge 184 of the flex wing 176 moves toward the center of the

back 170.

[0097] Next, as the user further leans back and applies more weight, the user's weight is

spread across the back support 174 and the back support 174 bows further under the user's weight. The

web portion 176b flexes inwardly, indicated by the arrow 186, toward the center of the back support

174 and about the second flex region 180. Also, the edge 184 of the flex wing 176 moves further

toward the center of the back 170.

[0098] Next, as more of the user's weight is spread over a wider area of the back support 174,

the flex wing 176 flattens out, such that the front portion 176a flexes or folds toward the web portion

176b and the web portion 176b flexes or folds toward the back support 174 and the upright frame 58.

Also, the edge 184 of the flex wing 176 moves away from the center of the back 170 to create more

support in the middle of the back support 174.

[0099] FIG. 20 is a diagram illustrating one side of a back 200 that includes a lumbar support

member 202 slidably engaged with a flex wing 204 to slide vertically upward and downward on the

back 200, according to some embodiments. Also, the lumbar support member 202 locally limits further

compression of the flex wing 204, after the flex wing 204 has been sufficiently flexed. The back 200



includes the lumbar support member 202, the flex wing 204, an upright frame 206, and a back support

208.

[001 00] The one side of the back 200 that is shown in FIG. 20 is a mirror image of the other

side of the back 200, but otherwise similar, such that they can both be described with reference to the

one side of the back 200 shown in FIG. 20. Also, the flex wing 204 is one of a pair of flex wings that

are mirror images of each other, but otherwise similar, such that they can both be described with

reference to the flex wing 204. In addition, an end 210 of the lumbar support member 202 is one of a

pair of ends of the lumbar support member 202, which are mirror images of each other, but otherwise

similar, such that they can both be described with reference to the one end 210.

[001 01] In some embodiments, the back 200 is similar to the back 48, the flex wing 204 is

similar to each of the first and second flex wings 60 and 62, the upright frame 206 is similar to the

upright frame 58, and the back support 208 is similar to the back support 64, such that the description

provided above for the back 48, the first and second flex wings 60 and 62, the upright frame 58, and the

back support 64 applies to the back 200, the flex wing 204, the upright frame 206, and the back support

208. In some embodiments, the lumbar support member 202 is similar to the lumbar support member

152. In some embodiments, the lumbar support member 202 is similar to the lumbar support member

162.

[001 02] The lumbar support member 202 includes the end 210 and a central support region

212. The flex wing 204 includes a front portion 204a, a web portion 204b, and a back portion 204c. In

addition, the flex wing 204 includes a lumbar track 214 for receiving the end 210 of the lumbar support

member 202. The end 210 is inserted in and slidably engaged in the lumbar track 214. The lumbar

support member 202 slides vertically upward and downward in the lumbar track 214 to locally adjust

support along the back 200.

[001 03] In some embodiments, the lumbar support member 202 further includes a protrusion

216 that extends from the lumbar support member 202 to between the front portion 204a and the web

portion 204b of the flex wing 204. As the front portion 204a flexes toward the web portion 204b, the

protrusion 216 interferes with the flexure of the front portion 204a and the web portion 204b to limit

further compression of the flex wing 204.

[001 04] FIG. 2 1 is a diagram illustrating one side of a back 240 that includes a lumbar support

member 242 slidably engaged with an upright frame 244 to slide vertically upward and downward on

the back 240, according to some embodiments. The lumbar support member 242 locally limits further

compression of the flex wings including flex wing 246, after the flex wing 246 has been sufficiently

flexed. The back 240 includes the lumbar support member 242, the upright frame 244, the flex wing

246, and a back support 248.

[001 05] The one side of the back 240 that is shown in FIG. 2 1 is a mirror image of the other

side of the back 240, but otherwise similar, such that they can both be described with reference to the

one side of the back 240 shown in FIG. 21. Also, the flex wing 246 is one of a pair of flex wings that



are mirror images of each other, but otherwise similar, such that they can both be described with

reference to the flex wing 246. In addition, an end 250 of the lumbar support member 242 is one of a

pair of ends of the lumbar support member 242, which are mirror images of each other, but otherwise

similar, such that they can both be described with reference to the end 250.

[001 06] In some embodiments, the back 240 is similar to the back 48, the flex wing 246 is

similar to each of the first and second flex wings 60 and 62, the upright frame 244 is similar to the

upright frame 58, and the back support 248 is similar to the back support 64, such that the description

provided above for the back 48, the first and second flex wings 60 and 62, the upright frame 58, and the

back support 64 applies to the back 240, the flex wing 246, the upright frame 244, and the back support

248. In some embodiments, the lumbar support member 242 is similar to the lumbar support member

152. In some embodiments, the lumbar support member 242 is similar to the lumbar support member

162.

[001 07] The lumbar support member 242 includes the end 250 and a central support region

252. The flex wing 246 includes a front portion 246a, a web portion 246b, and a back portion 246c. In

addition, the upright frame 244 includes a lumbar track 254 for receiving the end 250 of the lumbar

support member 242. The end 250 is inserted in and slidably engaged in the lumbar track 254 of the

upright frame 244. The lumbar support member 242 slides vertically upward and downward in the

lumbar track 254 to locally adjust support along the back 240.

[001 08] In some embodiments, the lumbar support member 242 further includes a protrusion

256 that extends from the lumbar support member 242 toward the back support 248. As the front

portion 246a flexes toward the web portion 246b, the protrusion 256 presses against the back support

248 and limits flexure and further compression of the flex wing 246. In some embodiments, the lumbar

track is built into the lumbar support member, such as lumbar support member 202 and lumbar support

member 242, and a complementary slide feature is built into one of the flex wings and the upright

frame.

[001 09] FIG. 22 is a diagram illustrating an exploded view of a back 300 of a chair that

includes a U-shaped upright frame 302 and Z-shaped first and second flex wings 304 and 306,

according to some embodiments. The back 300 includes the upright frame 302, the first and second

flex wings 304 and 306, and a back support 308. The first and second flex wings 304 and 306 are

secured to the upright frame 302 and to the back support 308. The first and second flex wings 304 and

306 secure the back support 308 to the upright frame 302 and flex in response to the weight of a user.

[001 10] The upright frame 302 is substantially rigid and includes a first back upright 310, a

second back upright 312, and a bottom transverse member 314. The upright frame 302 is a U-shaped

frame, where the first back upright 310 is substantially rigid and situated at the first frame side 302a

and the second back upright 312 is substantially rigid and situated at the second frame side 302b. In

some embodiments, the upright frame 302 is formed from cast aluminum. In some embodiments, the

upright frame 302 is formed from molded plastic. In some embodiments, each of the first back upright



310 and the second back upright 312 includes a lumbar support member track for receiving an

adjustable lumbar support member.

[001 11] The bottom transverse member 314 includes first and second corner portions 316 and

318 and a bottom portion 320 that includes frame connectors 320a and 320b. In some embodiments,

the bottom transverse member 314 is substantially rigid and secured to a hub, such as the hub 44, with

the frame connectors 320a and 320b, which secures the upright frame 302 to the hub. In some

embodiments, each of the first and second corner portions 316 and 318 includes an arm receiving

opening, such as arm receiving opening 322, for engaging and securing armrests, such as the armrests

50a and 50b, to the upright frame 302.

[001 12] The first back upright 310 is attached to the second back upright 312 by the bottom

transverse member 314, such that the first back upright 310, the second back upright 312, and the

bottom transverse member 314 form a U-shaped support. The first back upright 310 is secured to the

first corner portion 316 and the second back upright 312 is secured to the second corner portion 318. In

some embodiments, the first back upright 310, the second back upright 312, and the bottom transverse

member 314 are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first

back upright 310, the second back upright 312, and the bottom transverse member 314 are integrally

formed in the same manufacturing process step. In some embodiments, the first back upright 310, the

second back upright 312, and the bottom transverse member 314 are molded as a single, monolithic

piece. In some embodiments, two or more of the first back upright 310, the second back upright 312,

and the bottom transverse member 314 are separate pieces that are secured together, such as with one or

more of adhesives, welding, fasteners, and mechanical engagement with each other.

[001 13] The back support 308 is substantially flexible and has an outer region 324 and a

central region 326. The outer region 324 includes a first side portion 328 and a second side portion

330. In some embodiments, the back support 308 is integrally formed, i.e., as a single, monolithic

piece. In some embodiments, the back support 308 includes separate pieces that are secured together,

such as with one or more of adhesives, welding, fasteners, and mechanical engagement with each other.

In some embodiments, the back support 308 is formed of a flexible material, such as a thermoplastic.

In some embodiments, the back support 308 is formed of a flexible material, including a thermoplastic

elastomer. In some embodiments, the back support 308 is formed of a molded plastic that flexes under

the weight of the user. In some embodiments, the back support 308 is formed of a molded

thermoplastic.

[001 14] The outer region 324 defines a perimeter ring 332 and the central region 326 defines a

plurality of apertures arranged in a grid pattern that, optionally, increases the flexibility of the back

support 308 in the central region 326. The perimeter ring 332 includes the first side portion 328 and the

second side portion 330. In some embodiments, the central region 326 includes a mesh material for

supporting the user, where the mesh material is attached to the perimeter ring 332. In some

embodiments, the back support 308 includes a knit upholstery for supporting the user, where the knit



upholstery is attached to the perimeter ring 332. In some embodiments, the back support 308 includes

a molded plastic ring carrier at the perimeter ring 332 and a mesh is secured to the molded plastic ring

carrier.

[001 15] The first flex wing 304 is attached to or part of the first side portion 328 and the

second flex wing 306 is attached to or part of the second side portion 330. The first flex wing 304

includes first notches 334 defined along the length LI of the first flex wing 304 and the second flex

wing 306 includes second notches 336 defined along the length L2 of the second flex wing 306. The

flexibility of the first and second flex wings 304 and 306 can be adjusted based on the number of first

and second notches 334 and 336 per unit length. Also, the flexibility of the first and second flex wings

304 and 306 can be adjusted based on the thickness T (see FIG. 23) of the first and second flex wings

304 and 306. In some embodiments, the first and second flex wings 304 and 306 and the back support

308 are integrally formed, i.e., as a single, monolithic piece. In some embodiments the first and second

flex wings 304 and 306 and the back support 308 are integrally formed in the same manufacturing

process step. In some embodiments, the first and second flex wings 304 and 306 and the back support

308 are molded as a single, monolithic piece. In some embodiments, the first and second flex wings

304 and 306 are separate pieces attached to the back support 308, such as with one or more of

adhesives, welding, fasteners, and mechanical engagement with the back support 308.

[001 16] FIG. 23 is an enlarged diagram illustrating a cross-section of one side of the

assembled back 300, according to some embodiments. The cross-section of FIG. 23 is taken along a

line that intersects the first and second flex wings 304 and 306. The cross-section enlarged diagram of

FIG. 23 is similar to the enlarged diagram illustrating one side of the back 48 of FIG. 9 . The one side

of the back 300 that is shown in FIG. 23 is a mirror image of the other side of the back 300, but

otherwise similar, such that both sides can be described with reference to the side of the back 300

shown in FIG. 23. Also, the first and second flex wings 304 and 306 are mirror images of each other,

but otherwise similar, such that they can both be described with reference to one of the flex wings 304.

[001 17] With reference to FIGS. 22 and 23, the first and second flex wings 304 and 306 are

each Z-shaped resilient pieces that flex as user weight is applied to the back support 308. The first flex

wing 304 includes a first front portion 304a, a first web portion 304b, and a first back portion 304c.

The second flex wing 306 includes a second front portion 306a, a second web portion 306b, and a

second back portion 306c. In some embodiments, the first front portion 304a, the first web portion

304b, and the first back portion 304c are integrally formed, i.e., as a single, monolithic piece. In some

embodiments, the second front portion 306a, the second web portion 306b, and the second back portion

306c are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the first front

portion 304a, the first web portion 304b, and the first back portion 304c are integrally formed in the

same manufacturing process step. In some embodiments, the second front portion 306a, the second

web portion 306b, and the second back portion 306c are integrally formed in the same manufacturing

process step. In some embodiments, the first front portion 304a, the first web portion 304b, and the



first back portion 304c are formed of a resilient flexible material, such as a molded plastic. In some

embodiments, the second front portion 306a, the second web portion 306b, and the second back portion

306c are formed of a resilient flexible material, such as a molded plastic. In some embodiments, two or

more of the first front portion 304a, the first web portion 304b, and the first back portion 304c are

separate pieces attached together, such as with one or more of adhesives, welding, fasteners, and

mechanical engagement. In some embodiments, two or more of the second front portion 306a, the

second web portion 306b, and the second back portion 306c are separate pieces attached together, such

as with one or more of adhesives, welding, fasteners, and mechanical engagement.

[001 18] The first and second flex wings 304 and 306 secure the back support 308 to the

upright frame 302. The first front portion 304a of the first flex wing 304 is attached to or part of the

first side portion 328 of the back support 308 and the second front portion 306a of the second flex wing

306 is attached to or part of the second side portion 330 of the back support 308. Also, the first back

portion 304c is secured to the first back upright 310 to secure the first flex wing 304 to the first back

upright 310 and the second back portion 306c is secured to the second back upright 312 to secure the

second flex wing 306 to the second back upright 312.

[001 19] With reference to FIG. 23, the first flex wing 304 includes a first flex region 338

defined by the first front portion 304a and the first web portion 304b, and a second flex region 340

defined by the first web portion 304b and the first back portion 304c. In some embodiments, the first

web portion 304b extends away from the first front portion 304a at an acute angle. In some

embodiments, the first web portion 304b extends away from the first front portion 304a at an angle in

the range of 20-80 degrees. In some embodiments, the first web portion 304b extends away from the

first back portion 304c at an acute angle. In some embodiments, the first web portion 304b extends

away from the first back portion 304c at an obtuse angle.

[001 20] The Z-shaped first and second flex wings 304 and 306 flex in response to the weight

of a user similar to the way the Y-shaped first and second flex wings 60 and 62 flex in response to the

weight of a user, as described in reference to FIGS. 10A-10D.

[001 2 1] FIG. 24 is a diagram illustrating a perspective view of a back 350 including a lumbar

support member 352, according to some embodiments. The back 350 is similar to the back 300, with

the exception that the back 350 includes the lumbar support member 352. The back 350 includes the

same or similar components as the back 300 such that like numerals point to like components and the

description above of the components of the back 300 applies to the components of the back 350.

[001 22] For reference, the back 350 includes the U-shaped upright frame 302, the Z-shaped

first and second flex wings 304 and 306 and the back support 308. The first and second flex wings 304

and 306 are secured to the upright frame 302 and to the back support 308, which secures the back

support 308 to the upright frame 302.

[001 23] The lumbar support member 352 provides localized support to the back support 308,

such as in the lower back region of the user. The lumbar support member 352 is slidably engaged



between the first frame side 302a and the second frame side 302b to slide vertically upward and

downward and locally adjust support along the back 350. The lumbar support member 352 includes a

pad 354 to engage the back support 308 and provide forward pressure on the back support 308 to

further support the back of the user.

[001 24] In some embodiments, the lumbar support member 352 is slidably engaged with the

first back upright 310 and the second back upright 312 to slide vertically upward and downward and

locally adjust support along the back 350. In some embodiments, the lumbar support member 352 is

slidably engaged with the first back upright 310 and the second back upright 312 similar to the way that

the lumbar support member 152 is slidably engaged with the first back upright 66 and the second back

upright 68 as shown in FIGS. 13 and 14. In some embodiments, the lumbar support member 352 is

slidably engaged with the first back upright 310 and the second back upright 312 similar to the way that

the lumbar support member 242 is slidably engaged with the upright frame 244 shown in FIG. 2 1.

[001 25] In some embodiments, the lumbar support member 352 is slidably engaged with the

first flex wing 304 and the second flex wing 306 to slide vertically upward and downward and locally

adjust support along the back 350. In some embodiments, the lumbar support member 352 is slidably

engaged with the first flex wing 304 and the second flex wing 306 similar to the way that the lumbar

support member 202 is slidably engaged with the flex wing 204 shown in FIG. 20.

[001 26] FIG. 25 is a diagram illustrating a perspective view of a back 370 including a pair of

lumbar support members 372 and 374, according to some embodiments. The back 370 is similar to the

back 300, with the exception that the back 370 includes the lumbar support members 372 and 374. The

back 370 includes the same or similar components as the back 300 such that like numerals point to like

components and the description above of the components of the back 300 applies to the components of

the back 370.

[001 27] For reference, the back 370 includes the U-shaped upright frame 302, the Z-shaped

first and second flex wings 304 and 306 and the back support 308. The first and second flex wings 304

and 306 are secured to the upright frame 302 and to the back support 308, which secures the back

support 308 to the upright frame 302.

[001 28] The lumbar support members 372 and 374 provide localized support to the back

support 308, such as in the lower back region of the user. The lumbar support member 372 is slidably

engaged on the first frame side 302a to slide vertically upward and downward and locally adjust

support along the back 370. The lumbar support member 374 is slidably engaged on the second frame

side 302b to slide vertically upward and downward and locally adjust support along the back 370.

[001 29] In some embodiments, the lumbar support member 372 is slidably engaged with the

first back upright 310 and the lumbar support member 374 is slidably engaged with the second back

upright 312, to slide vertically upward and downward and locally adjust support along the back 370. In

some embodiments, the lumbar support member 372 is slidably engaged with the first back upright 310

and the lumbar support member 374 is slidably engaged with the second back upright 312 similar to the



way that the lumbar support member 152 is slidably engaged with the first back upright 66 and the

second back upright 68 shown in FIGS. 13 and 14. In some embodiments, the lumbar support member

372 is slidably engaged with the first back upright 310 and the lumbar support member 374 is slidably

engaged with the second back upright 312 similar to the way that the lumbar support member 242 is

slidably engaged with the upright frame 244 as shown in FIG. 2 1.

[001 30] In some embodiments, the lumbar support member 372 is slidably engaged with the

first flex wing 304 and the lumbar support member 374 is slidably engaged with the second flex wing

306 to slide vertically upward and downward and locally adjust support along the back 370. In some

embodiments, the lumbar support member 372 is slidably engaged with the first flex wing 304 and the

lumbar support member 374 is slidably engaged with the second flex wing 306 similar to the way that

the lumbar support member 202 is slidably engaged with the flex wing 204 shown in FIG. 20.

[001 31] FIG. 26 is a flow chart diagram illustrating a method of making a chair back, such as

any one of the backs 48, 170, 200, 240, 300, 350, and 370, according to some embodiments.

[001 32] At 400, a back support that is substantially flexible and has a first side portion and a

second side portion is formed. In some embodiments, the back support is integrally formed, i.e., as a

single, monolithic piece. In some embodiments, the back support is formed of a flexible material, such

as a thermoplastic. In some embodiments, the back support is formed of a flexible material, including a

thermoplastic elastomer. In some embodiments, the back support is formed of a molded thermoplastic.

In some embodiments, the back support is formed of a molded plastic that flexes under the weight of

the user. In some embodiments, the back support includes separate pieces that are secured together,

such as with one or more of adhesives, welding, fasteners, and mechanical engagement with each other.

[001 33] At 402, at least one flex wing is formed, where the flex wing has a front portion that is

positioned at the first side portion of the back support. The flex wing also includes a back portion and a

web portion interconnecting the front portion and the back portion. Also, in some embodiments,

another flex wing has a front portion that is positioned at the second side portion of the back support.

[001 34] In some embodiments, the front portion, the web portion, and the back portion are

integrally formed, i.e., as a single, monolithic piece. In some embodiments, the front portion, the web

portion, and the back portion are integrally formed in the same manufacturing process step. In some

embodiments, the front portion, the web portion, and the back portion are formed of a resilient flexible

material, such as a molded plastic. In some embodiments, two or more of the front portion, the web

portion, and the back portion are separate pieces attached together, such as with one or more of

adhesives, welding, fasteners, and mechanical engagement with each other.

[001 35] Also, in some embodiments, the flex wings and the back support are molded as a

single, monolithic piece. In some embodiments the flex wings and the back support are integrally

formed in the same manufacturing process step. In some embodiments, the flex wings and the back

support are separate pieces attached to the back support, such as with one or more of adhesives,

welding, fasteners, and mechanical engagement with the back support.



[001 36] At 404, the back portion of the at least one flex wing is secured to a first frame side of

an upright frame that is substantially rigid, such that the flex wing flexes in response to weight applied

to the back support. Also, in some embodiments, another back portion of the other flex wing is secured

to a second frame side of the upright frame, such that the flex wings flex in response to weight applied

to the back support.

[001 37] FIG. 27 is a flow chart diagram illustrating a method of making a chair that includes a

lumbar support member, such as the lumbar support members 152 and 162, according to some

embodiments.

[001 38] At 500, a lumbar support member having a first flex member and a second flex

member is formed. In some embodiments, the first flex member, the second flex member, and a central

crossbar member are integrally formed, i.e., as a single, monolithic piece. In some embodiments, the

first flex member, the second flex member, and a central crossbar member are integrally formed in the

same manufacturing process step. In some embodiments, the first flex member, the second flex

member, and a central crossbar member are formed of a resilient flexible material, such as a molded

plastic. In some embodiments, two or more of the first flex member, the second flex member, and a

central crossbar member are separate pieces attached together, such as with one or more of adhesives,

welding, fasteners, and mechanical engagement.

[001 39] At 502, a first back portion of the first flex member is engaged with a first lumbar

track of a back of the chair. The first back portion and the first lumbar track are engaged such that the

lumbar support member can be moved up and down on the back, i.e., the lumbar support member is

adjustable on the back of the chair. In some embodiments, the first back portion is engaged with the

first lumbar track in a first frame side of an upright frame of the back. In some embodiments, the first

back portion is engaged with the first lumbar track in a first flex wing of the back.

[001 40] At 504, a second back portion of the second flex member is engaged with a second

lumbar track of the back of the chair. The second back portion and the second lumbar track are

engaged such that the lumbar support member can be moved up and down on the back, i.e., the lumbar

support member is adjustable on the back of the chair. In some embodiments, the second back portion

is engaged with the second lumbar track in a second frame side of the upright frame of the back. In

some embodiments, the second back portion is engaged with the second lumbar track in a second flex

wing of the back.

[001 4 1] In some embodiments, a back support or, alternatively, a mesh material is attached to

the chair to engage a first front portion of the first flex member that is connected to the first back

portion by a first web portion of the first flex member and to engage a second front portion of the

second flex member that is connected to the second back portion by a second web portion of the second

flex member.

[001 42] Various modifications and additions can be made to the exemplary embodiments

discussed without departing from the scope of the present invention. For example, while the



embodiments described above refer to particular features, the scope of this invention also includes

embodiments having different combinations of features and embodiments that do not include all of the

above described features.



We Claim:

1. A lumbar support of a chair, the lumbar support comprising:

a crossbar member having a first end and a second end; and

a first flex member including a first front portion coupled to the first end, a first back

portion coupled to the chair, and a first web portion interconnecting the first

front portion and the first back portion, wherein the crossbar member supports

a back of a user and the first flex member flexes upon engagement of the

crossbar member by the back of the user.

2. The lumbar support of claim 1, comprising a second flex member including a second front

portion coupled to the second end, a second back portion coupled to the chair, and a second web

portion interconnecting the second front portion and the second back portion, wherein the first flex

member and the second flex member flex upon engagement of the crossbar member by the back of the

user.

3. The lumbar support of any of claims 1 and 2, wherein the first back portion is coupled to the

chair to adjust the position of the lumbar support on the back of the user.

4. The lumbar support of any of claims 1-3 , wherein the first front portion and the first web

portion of the first flex member define a first flex region and the first back portion and the first web

portion of the first flex member define a second flex region, and the first front portion flexes inwardly

toward the first web portion about the first flex region during engagement of the crossbar member by

the back of the user.

5. The lumbar support of claim 4, wherein the first web portion flexes inwardly toward a center

of the lumbar support about the second flex region during further engagement of the crossbar member

by the back of the user.

6. The lumbar support of any of claims 1-3 , wherein the first front portion and the first web

portion of the first flex member define a first flex region and the first back portion and the first web

portion of the first flex member define a second flex region, and the first web portion flexes inwardly

toward a center of the lumbar support about the second flex region during engagement of the crossbar

member by the back of the user.

7. The lumbar support of any of claims 1-6, wherein the first front portion folds toward the first

web portion and the first web portion folds toward a center of the lumbar support during engagement of

the crossbar member by the back of the user.



8. The lumbar support of any of claims 1-7, wherein the crossbar member is curved to fit the

contour of the back of the user.

9 . The lumbar support of any of claims 1-8, wherein the crossbar member includes a first curved

portion that supports the back of the user and a second curved portion that provides structural support

to the first curved portion.

10. The lumbar support of any of claims 1-9, wherein the second curved portion is connected to

the first curved portion by a support member that is perpendicular to the first curved portion and the

second curved portion.

11. A chair comprising:

a base to support the chair on a surface;

a seat supported by the base;

a back supported by the base and including a flexible back support; and

a lumbar support including:

a crossbar member having a first end and a second end;

a first flex member including a first front portion coupled to the first end, a

first back portion coupled to the back, and a first web portion

interconnecting the first front portion and the first back portion; and

a second flex member including a second front portion coupled to the second

end, a second back portion coupled to the back, and a second web

portion interconnecting the second front portion and the second back

portion, wherein the first flex member and the second flex member

flex and provide local resistance to flexing of the flexible back

support upon engagement of the crossbar member by a user.

12. The chair of claim 11, wherein the first back portion and the second back portion are coupled

to the back such that the lumbar support is adjustable up and down the back.

13. The chair of claims 11 and 12, wherein the back comprises an upright frame that has a first

frame side that defines a first frame lumbar track that receives the first back portion and a second frame

side that defines a second frame lumbar track that receives the second back portion and the lumbar

support is adjustable up and down the back in the first frame lumbar track and the second frame lumbar

track.

14. The chair of claims 11-13, wherein the back includes a first flex wing and a second flex wing

attached to the back support and the first flex wing defines a first wing lumbar track that receives the

first back portion and the second flex wing defines a second wing lumbar track that receives the second



back portion such that the lumbar support extends between the first flex wing and the second flex wing

to provide local resistance to compression of the first flex wing and the second flex wing and the

lumbar support is adjustable up and down the back in the first wing lumbar track and the second wing

lumbar track.

15. The chair of claims 11-14, wherein a transverse cross-section of the first flex member includes

the first web portion extending from the first front portion at an acute angle.

16. The chair of claim 15, wherein the first web portion extends from the first front portion at an

angle of about 20-80 degrees.

17. The chair back of claims 11-14, wherein a transverse cross-section of the first flex member

includes the first web portion extending from the first back portion at an acute angle.

18. The chair back of claims 11-14, wherein a transverse cross-section of the first flex member

includes the first web portion extending from the first back portion at an obtuse angle.

19. A chair back comprising:

a back support that has a first side portion and a second side portion;

an upright frame that has a first frame side and a second frame side;

a first flex wing located between the first frame side and the first side portion; and

a first lumbar member including a first front portion engaged with the back support, a

first back portion coupled to one of the first frame side and the first flex wing,

and a first web portion interconnecting the first front portion and the first

back portion, such that the first lumbar member flexes and provides local

resistance to compression of the first flex wing.

20. The chair back of claim 19, comprising a second flex wing located between the second frame

side and the second side portion and a second lumbar member including a second front portion engaged

with the back support, a second back portion coupled to one of the second frame side and the second

flex wing, and a second web portion interconnecting the second front portion and the second back

portion, such that the second lumbar member flexes and provides local resistance to compression of the

second flex wing.

2 1. The chair back of claim 20, comprising a lumbar crossbar member attached to the first lumbar

member and the second lumbar member.

22. A method of making a chair, comprising:

forming a lumbar support member having a first flex member and a second flex

member;



engaging a first back portion of the first flex member with a first lumbar track of a

back of the chair; and

engaging a second back portion of the second flex member with a second lumbar track

of the back of the chair.

23. The method of claim 22, further comprising:

attaching a back support to engage a first front portion of the first flex member that is

connected to the first back portion by a first web portion of the first flex

member; and

attaching the back support to engage a second front portion of the second flex member

that is connected to the second back portion by a second web portion of the

second flex member.

24. The method of claim 23, further comprising:

attaching the back support to engage a crossbar member connected to the first front

portion and the second front portion.

25. The method of claims 22-24, wherein engaging a first back portion includes engaging the first

back portion with the first lumbar track in a first frame side of an upright frame of the back, and

engaging a second back portion includes engaging the second back portion with the second lumbar

track in a second frame side of the upright frame of the back.

26. The method of claims 22-25, wherein engaging a first back portion includes engaging the first

back portion with the first lumbar track in a first flex wing of the back, and engaging a second back

portion includes engaging the second back portion with the second lumbar track in a second flex wing

of the back.
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