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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2015/179456 Al
26 November 2015 (26.11.2015) P O P C T

(51) International Patent Classification: (74) Agent: STEIN, David, D.; Boyle Fredrickson, S.C., 840
B60N2/66 (2006.01) A47C 3/12 (2006.01) North Plankinton Avenue, Miwaukee, WI 53203 (US).
A47C 7/46 (2006.01)

(81) Designated States (unless otherwise indicated, for every
(21) International Application Number: kind of national protection available): AE, AG, AL, AM,

PCT/US20 15/03 1650 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(22) International Filing Date: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
19 May 2015 (19.05.2015) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

(25) Filing Language: English KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

(26) Publication Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,

(30) Priority Data: SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

61/994,993 19 May 2014 (19.05.2014) US TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

62/000,525 20 May 2014 (20.05.2014) US (84) Designated States (unless otherwise indicated, for every

(71) Applicant: MILSCO MANUFACTURING COM¬ kind of regional protection available): ARIPO (BW, GH,

PANY, A UNIT OF JASON INCORPORATED GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

[US/US]; 9009 North 51st Street, Milwaukee, WI 53223 TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

(US). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

(72) Inventor: HILL, Kevin; 10635 Norht Ivy Court #66, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
Mequon, WI 53092 (US). SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,

GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on nextpage]

(54) Title: ADJUSTABLE SEAT OCCUPANT SUPPORT ASSEMBLY

(57) Abstract: An adjustable seat occupant assembly for a vehicle
seat including an elongate beam spring with an inline slider mech
anism at its proximal end that displaces an beam spring flexor, e.g.,
elongate strap or link, operatively connected to a distal end of the
spring to change the amount of flexure and prominence during ad
justment to adjust support. In one embodiment, the mechanism is
an inline slider crank mechanism carried by a drive carriage extend
ing from the proximal end that rotates a crank when a knob is
turned reciprocating the flexor between a fully retracted position
where flexure is maximum and a fully extended position flexure is
minimum. In another preferred embodiment, the mechanism is an
inline slider cam-follower mechanism with a cam rotated by the
knob to slidably displace a translating follower yoke that moves the
flexor to change spring flexure.



WO 2015/179456 Al llll I I I I 11 III II

Published:



ADJUSTABLE SEAT OCCUPANT SUPPORT ASSEMBLY

CROSS REFERENCE

[0001] This application claims all benefits to and priority in U.S. Provisional Application

Serial No. 61/994,993, filed on May 19, 2014, and in U.S. Provisional Application No.

62/000,525, filed on May 20, 2014, the entirety of each of which is hereby expressly

incorporated by reference herein.

FIELD

[0002] The present invention is directed to an adjustable seat support assembly for

enabling selective adjustment of seat occupant comfort and more particularly to an

adjustable crank-driven seat occupant support assembly that is particularly well suited for

use in providing lumbar support.

BACKGROUND

[0003] In the past, seats have been constructed with a wide variety of mechanisms and

arrangements configured to enable adjustment to improve comfort of seat occupants

having a wide variety of shapes, sizes and weights. As discussed in the background

section of commonly owned U.S. Patent No. 8,052,213, various types of adjustable

pneumatic and mechanical seat occupant support assemblies have been employed in the

past that seek to provide adjustable support to the lumbar region of the back of a seat

occupant to improve comfort. While many of these have proven to be very effective,

improvements nonetheless remain desirable.

[0004] Pneumatic lumbar adjustment assemblies tend to be complicated, expensive and

often require a significant amount of space, including in certain instances space off-board

the seat, to implement. Pneumatic assemblies typically require many additional costly



components including an air bladder located inside the seat that is connected by tubing to

controls manipulable by a seat occupant to operate an air pump to inflate the bladder

when it is desired to increase lumbar support, and to deflate the bladder when it is desired

to decrease lumbar support. Cheaper pneumatic assemblies typically employ a manually

operated control valve, such as an inline needle-type valve, which can be opened to

deflate the bladder and closed before a manual squeeze bulb pump is used to inflate the

bladder. More expensive pneumatic assemblies require electrical power and control

switches and/or valves to operate an electrically powered pump or air compressor that

can and typically does charge one or more pneumatic compressed air storage cylinders

during use and operation.

[0005] While cheaper, mechanical lumbar adjustment assemblies also tend to be

complicated and often require many parts which undesirably increases assembly time and

costs. Mechanical assemblies have long used flexible beam springs made of metal, e.g.,

spring steel, or plastic and are operated using complicated and costly actuating

mechanisms including cable, clutch-connecting rod, and slow-to-adjust screw

mechanisms. In addition to being complicated and costly, these lumbar adjustment

assembly actuating mechanisms unfortunately impose significant limitations on seat

designers as they inherently limit the number of locations where the controls a seat

occupant uses to operate them can be located.

[0006] While many of these adjustable seat occupant support assemblies have enjoyed

commercial success in the past, their complexity, cost and other limitations has limited

more widespread application. As a result, adjustable lumbar supports remain an optional



and costly accessory such that they are typically included only on a minority of seating

products.

SUMMARY

[0007] The present invention is directed to an adjustable seat occupant support assembly

constructed in accordance with the present invention that is constructed and arranged to

provide adjustable resilient support to part of the body of an occupant of a seat equipped

with the adjustable seat occupant support assembly. A preferred seat occupant support

assembly is an adjustable lumbar assembly that is mounted to or otherwise carried by a

portion of a frame or pan of a backrest of a seat that can be a vehicle seat or another type

of seat or chair.

[0008] The adjustable lumbar assembly includes a resiliently bendable elongate beam

spring whose amount of flexure is adjusted via displacement of an elongate beam spring

flexor that extends from a distal end of the beam spring and is operatively connected at or

adjacent a distal end of the beam spring. Extending outwardly from a distal end of the

beam spring is a lumbar adjustment actuator that preferably is a lumbar adjustment drive

with an inline slider mechanism that slidably reciprocates the beam spring flexor relative

to the beam spring to change the amount of flexure, e.g., amount of bending and/or radius

of curvature, of the beam spring by shortening or increasing the effective length of the

beam spring. The inline slider mechanism cooperates with an external manipulable

actuator external to the seat that preferably is a handle, e.g., knob, to displace, e.g.,

reciprocate, the beam spring flexor relative to the beam spring to change effective beam

spring length thereby changing flexure and the amount of support provided by the beam

spring to a seat occupant.



[0009] A preferred beam spring has a drive carriage outwardly extending from its

proximal end that carries the actuator or drive that preferably is an in-line slider

mechanism disposed in-line with a longitudinal extent of the beam spring that displaces

the beam spring flexor when the drive is actuated. The beam spring also has a beam

spring flexor guide arrangement that includes a pair of spaced apart flexor guides that

preferably are either a guide slot or a guide channel. The beam spring has a pair of spaced

apart supports disposed at opposite end that bridge the pre-curved being spring against an

inner surface of part of the frame or pan of the seat. A preferred beam spring has another

support disposed therebetween that spaces a generally centrally located curved portion of

the beam spring away from the seat frame or seat pan.

[0010] In one preferred embodiment, the drive carriage carries an in-line slider

mechanism that preferably is an in-line slider crank mechanism having a rotary crank

wheel that preferably is a ratchet gear with a crank pin that reciprocates the spring beam

flexor during support adjustment to increase or decrease support by changing beam

spring flexure or bend curvature. In another preferred embodiment, the drive carriage

carries an in-line cam-follower mechanism with a cam rotatively received in a translating

follower yoke slidably coupled to an elongate generally planar in-line slider seat

extending outwardly from the proximal end of the beam spring. The cam has a plurality

of pairs of circumferentially spaced apart radial detents or stops that a follower extending

radially inwardly from an outer sidewall of the yoke rides along enabling discrete

position adjustment of beam spring effective length and flexure.



[0011] These and various other features, aspects, and advantages of the present invention

will be made apparent from the following descriptions of the drawings and detailed

description.

DRAWING DESCRIPTION

[0012] One or more preferred exemplary embodiments of the invention are illustrated in

the accompanying drawings in which like reference numerals represent like parts

throughout and in which:

[0013] Figure 1 is a top front perspective view of a portion of a backrest of a vehicle seat,

with cushion removed for clarity, to which a first preferred embodiment of an adjustable

seat occupant support assembly is attached that is configured for providing lumbar

support and which employs an inline slider crank mechanism;

[0014] Figure 2 is a top front perspective view of the vehicle seat with an exploded front

top perspective view of the adjustable seat occupant support assembly of Figure 1;

[0015] Figure 3 is a transverse cross-sectional view of the vehicle seat backrest providing

a side elevation view of the adjustable seat occupant support assembly of Figure 1;

[0016] Figure 4 is an enlarged side elevation view of a selectively flexible beam spring

and beam flexure controlling drive carriage of the adjustable seat occupant support

assembly of Figure 1;

[0017] Figure 5 is an enlarged top plan view of the beam spring and drive carriage of

Figure 4;

[0018] Figure 6 is an enlarged top plan view of the adjustable seat occupant support

assembly of Figure 1;



[0019] Figure 7 is a top front perspective partially exploded view of a second preferred

embodiment of an adjustable seat occupant support assembly configured for providing

lumbar support that employs an inline slider cam -follower mechanism;

[0020] Figure 8 is an exploded perspective view of the beam spring and drive carriage

alongside the inline slider cam-follower mechanism of the adjustable seat occupant

support assembly of Figure 7;

[0021] Figure 9 is a rear partially exploded perspective view of the adjustable seat

occupant support assembly of Figure 7;

[0022] Figure 10 is a rear perspective view of the adjustable seat occupant support

assembly of Figure 7;

[0023] Figure 11 is a side elevation view of the adjustable seat occupant support

assembly of Figure 7;

[0024] Figure 12 is a first fragmentary front elevation view of the inline slider cam-and-

follower mechanism depicting a reciprocable beam flexor used to change beam spring

flexure during adjustment in a first position that is a fully extended disposing the beam

spring in a position of minimum prominence or flexure;

[0025] Figure 13 is a second fragmentary front elevation view of the inline slider cam-

and-follower mechanism depicting the reciprocable beam flexor in a second position

displaced away from the fully extended position shortening the effective length of the

beam spring increasing beam spring flexure, prominence, and the amount of support

provided by the beam spring to a seat occupant;

[0026] Figure 14 is a third fragmentary front elevation view of the inline slider cam-and-

follower mechanism depicting the reciprocable beam flexor in a third position displaced



away from the second position and farther away from the fully extended position further

shortening the effective length of the beam spring thereby further increasing beam spring

flexure, prominence, and the amount of support provided by the beam spring to a seat

occupant;

[0027] Figure 15 is a fourth fragmentary front elevation view of the inline slider cam-

and-follower mechanism depicting the reciprocable beam flexor in a fourth position

displaced away from the third position, farther away from the second position, and even

farther away from the fully extended position even further shortening the effective length

of the beam spring thereby even further increasing beam spring flexure, prominence, and

the amount of support provided by the beam spring to a seat occupant; and

[0028] Figure 16 is a fifth fragmentary front elevation view of the inline slider cam-and-

follower mechanism depicting the reciprocable beam flexor in a fifth position

substantially full retracted position displaced away from the fourth position, farther away

from the third position, even farther way from the second position, and even farther away

from the fully extended position even further shortening the effective length of the beam

spring thereby even further increasing beam spring flexure, prominence, and the amount

of support provided by the beam spring to a seat occupant.

[0029] Before explaining embodiments of the invention in detail, it is to be understood

that the invention is not limited in its application to the details of construction and the

arrangement of the components set forth in the following description and illustrated in the

drawings. The invention is capable of other embodiments or being practiced or carried

out in various ways. Also, it is to be understood that the phraseology and terminology

employed herein is for the purpose of description and should not be regarded as limiting.



DETAILED DESCRIPTION

[0030] Figures 1-6 illustrate a first preferred embodiment of an adjustable seat occupant

support assembly 40, preferably an adjustable lumbar assembly 42, constructed in

accordance with the present invention that is mounted to a portion of a frame or pan 44 of

a backrest 46 of a seat 48 that preferably is a vehicle seat 50, e.g., off-road vehicle seat.

The adjustable lumbar assembly 42 includes an elongate flexible lumbar support

providing beam spring 52 in operable cooperation with a lumbar adjustment actuator 54

formed of a lumbar adjustment drive 56 operated by a seat occupant to change lumbar

support by changing the amount of flexure or prominence of the beam spring 52. The

drive 56 preferably includes an inline slider mechanism 58 driven via a handle 60

(Figures 2 and 3), such as a knob 62 (Figures 2 and 3) carried on the outside of the seat

48, manipulated by a seat occupant (not shown) to displace an elongate beam spring

flexor 64 connected to a distal end 66 of the beam spring 52 to change an effective length

of the beam spring 52 in order to cause the amount of outward prominence or flexure of

the beam spring 52 to change during lumbar adjustment.

[0031] The beam spring 52 is an elongate leaf spring 53 of generally rectangular cross-

section disposed between the frame or pan 44 of the seat 48 and at least a portion of a

seat cushion 68 (shown in phantom in Figure 3) overlying the beam spring 52 such that

adjustment of the lumbar assembly 42 changes the amount of convexly curved flexure,

e.g., beam spring curvature, or prominence of the beam spring 52 correspondingly

increasing or decreasing the amount of lumbar support provided to a seat occupant. As is

shown in Figure 3, a concavely curved load spreading plate 70 can be attached via a

coupling 69, e.g., twist-lock coupling, received in a socket 71, e.g., twist-lock socket,



formed in an outer convexly curved cushion-facing surface or side 72 of the beam spring

52 locating the plate 70 between the beam spring 52 and seat cushion 68 (shown in

phantom in Figure 2). Where a load spreading plate 70 is used, the plate 70 increases the

surface area of lumbar support contact with the cushion 68 to help more provide more

uniform support to a seat occupant over a wider or greater area of the seat 48 and their

lumbar region.

[0032] The beam spring 52 has a drive carriage 74 extending from its proximal end 76

that not only carries or houses the drive 56 but which also includes a lumbar adjustment

assembly mount 78 with a plurality of spaced apart snaps 80 (Figure 3), preferably snap

hooks 8 1 (Figure 4), received in corresponding snap-receiving openings 82 (Figure 2)

formed in the frame or seat pan 44 enabling snap-fit attachment of the lumbar adjustment

assembly 42 as a pre-assembled unit or module to the frame or seat pan 44 during seat

assembly. The beam spring 52 has a beam spring flexor guide arrangement 84 that

receives and slidably guides the reciprocating beam spring flexor 64 during lumbar

adjustment assembly operation. The beam spring flexor guide arrangement 84 includes a

first or proximal end guide 86, preferably a guide slot 86, formed in the beam spring 52 at

or adjacent the proximal end 76 of the beam spring 52 and a second or distal end guide

88, preferably a guide slot 88, formed in the beam spring 52 at or adjacent the distal end

66 of the beam spring 52 that is generally in line, e.g., generally aligned, with the first

guide slot 86. If desired, one, both or all of the beam spring flexor guides 86, 88 of the

beam spring flexor guide arrangement 84 can also be a guide channel formed in or of the

beam spring 52.



[0033] The beam spring flexor 64 is an elongate connecting link 90 having one end, i.e.,

proximal end 92, in operable cooperation with the drive 56 and an opposite end, i.e.,

distal end 94, operatively connected to the beam spring 52 at or adjacent the distal end 66

of the beam spring 52 thereby capturing the beam spring 52 in compression and

preferably in a pre-curved condition. The beam spring flexor 64 is disposed alongside the

beam spring 52 and longitudinally oriented relative to the beam spring 52 with its

lengthwise extent generally parallel to the lengthwise extent of the beam spring 52. The

beam spring flexor 64 has an elongate body 96 narrower than the width of the beam

spring 52 that extends through guides 86, 88 terminating in a wider, e.g., generally T-

shaped, head or trunnion 98 at its free or distal end 94. The beam spring flexor trunnion

98 also is wider than the distal end guide slot 88 formed in the beam spring 52 at or

adjacent the distal end 66 of the beam spring 52 producing an interference fit therewith

that operatively connects the trunnion 98 to the beam spring 52 at or adjacent the distal

end 66 of the beam spring 52. In a preferred embodiment, the beam spring flexor 64 is an

elongate strap 100 made of a substantially rigid yet somewhat flexible material that

preferably is a plastic, such as a nylon, or the like.

[0034] The beam spring 52 has an elongate beam spring body 101 with a beam spring

flexor head or trunnion seat 102 formed therein disposed at or adjacent its distal end 66

formed by an beam spring endwall 104 and end rib 106 extending longitudinally

outwardly from the endwall 104 substantially the width of the beam spring 52 that helps

stiffen and/or structurally rigidify the beam spring 52 thereby opposing twisting or

torsion of the beam spring 52 during lumbar adjustment assembly operation. End rib 106

also serves as a beam spring end support 108 that rests against part of the seat frame or



pan 44 of the seat during operation spacing the distal end 66 of the beam spring 52 away

from the seat frame or pan 44. The beam spring 52 also has a stiffening and/or

structurally rigidifying generally transversely extending upraised rib 105 formed therein

extending substantially the width of the beam spring 52 disposed at or adjacent its

proximal end 76 and an oppositely extending support 107 that spaces the beam spring 52

from the seat frame or pan 44 at the proximal end 76. As best shown in Figure 3, the

arched resilient lumbar supporting portion of the beam spring 52 extending between the

supports 107, 108 is bridged between the supports 107, 108 such that the portion of the

beam spring 52 therebetween is spaced away from the seat frame or pan 44.

[0035] The beam spring 52 can and preferably also does have another beam spring

support 110 disposed between the distal and proximal beam spring ends 66, 76 that

extends generally transversely outwardly from a convexly outwardly curved central

portion 112 of the beam spring 52 spacing at least the central portion 112 of the beam

spring 52 away from the frame or seat pan 44 maintaining a gap or space therebetween.

While one or both of the supports 108 and/or 110 can be attached to part of the frame or

seat pan 44 via snap-fit attachment like that of the mount 78, both supports 108 and 110

preferably are configured to slidably rest against the frame or seat pan 44 without being

fixed thereto enabling the supports 108 and 110 to slidably move relative to the frame or

pan 44 along the frame or pan 44 during loading of the beam spring 52. Such beam spring

loading can arise from a seat occupant leaning or bearing against part of the frame or pan

44 as well as from being jolted, bumped, and moved around in a manner typically

encountered during seat use and vehicle operation.



[0036] The drive carriage 74 is disposed outwardly of the beam spring body 101 at or

adjacent the proximal end 76 of the beam spring 52 in line with the beam spring 52 and

beam spring flexor 64. The drive carriage 74 preferably includes an inline slider seat 114

in which at least a portion of the inline slider mechanism 58 that is driven by the handle

60, e.g., knob 62, is received and retained. During turning of the handle 60, e.g. rotation

of the knob 62, during lumbar adjustment, the inline slider mechanism 58 reciprocates the

beam spring flexor 64 back and forth between an extended position, e.g., fully extended

position, where flexure of the beam spring 52 is at a minimum, e.g., minimum

prominence, providing minimum lumbar support and a retracted position, e.g., fully

retracted position, disposed from the extended position where flexure of the beam spring

52 is at a maximum, e.g., maximum prominence providing maximum lumbar support.

[0037] Figures 1-6 illustrate one preferred embodiment of an adjustable seat occupant

support assembly 40 that preferably is a lumbar adjustment assembly 42 constructed in

accordance with the present invention where the inline slider mechanism 58 is an inline

slider crank mechanism 116 and Figures 7-15 illustrate another preferred embodiment an

adjustable seat occupant support assembly 40' that preferably is a lumbar adjustment

assembly 42' constructed in accordance with the present invention where the inline slider

mechanism 58' is an inline slider cam-follower mechanism 146. The lumbar adjustment

assembly 42 shown in Figures 1-6 equipped with the inline slider crank mechanism 116

will be described in more detail below before thereafter describing the lumbar adjustment

assembly 42' shown in Figures 7-15 that is equipped with the inline slider cam-follower

mechanism 146.



[0038] With reference once again to Figures 1-6, the adjustable lumbar assembly 42 has

an inline slider crank mechanism 116 received in a recessed inline slider seat 114 formed

in the drive carriage 74 that extends in line outwardly from the proximal end 76 of the

beam spring 52. The inline slider crank mechanism 116 has a crank 118 that includes a

circular or round crank wheel 120 that preferably is a toothed gear, more preferably a

ratchet gear 122. The ratchet gear 122 has a plurality of pairs, i.e., at least three, radially

outwardly extending teeth 124 spaced about substantially the entire circumference or

periphery of the gear 122 that mate with radially inwardly teeth 126 of at least one and

preferably a plurality of pawls 128 spaced on opposite sides of the gear 122 forming a

ratchet 130 therewith.

[0039] With reference to Figure 6, each pawl 128 preferably is an elongate curved pawl

shoe 132 that is curved to substantially conform to a portion of the curved toothed radial

outer periphery of the ratchet gear 122 and has at least one and preferably a plurality of

ratchet gear mating teeth 126 that engage a corresponding one of the ratchet gear teeth

124 during ratchet operation. Each one of the ratchet pawls 128 is radially inwardly

biased toward the ratchet gear 122 into ratchet gear engagement by a corresponding one

of a plurality of curved resilient biasing elements 134, curved biasing leaf springs 134,

and resilient connectors 136, integrally formed, e.g., integrally molded, of or in the inline

slider seat 114. Where equipped with a plurality of the pawls 128, the pawls 128

preferably are disposed on opposite sides of the generally circular toothed ratchet gear

122 to provide positive engagement therebetween producing a durable resilient and

reliable ratchet 130 having smooth ratcheting action during lumbar adjustment.



[0040] With additional reference to Figure 4, the crank wheel 120, i.e., ratchet gear 122,

can and preferably also does have an axially outwardly extending crank pin 135 spaced

radially outwardly of an axially oppositely outwardly extending central hub 133 about

which the wheel 120, e.g., ratchet gear 122, rotates during operation of the crank 118

during lumbar adjustment. The central hub 133 extends outwardly in a direction opposite

the crank pin 135 through an opening 137 (Figure 2) in the seat frame or pan 44 and

engages the handle 60, such as a manually operated rotary knob 62, secured to the crank

wheel 120, e.g., ratchet gear 122, by a fastener 138, e.g., threaded screw or bolt. The

crank pin 135 is attached to one end of the beam spring flexor 64 such that turning the

knob 62 during lumbar adjustment rotates the wheel 120, e.g., ratchet gear 122,

reciprocating the beam spring flexor 64 back and forth alternately shortening and

lengthening an effective length of the beam spring 52 correspondingly changing the

amount of prominence, flexure and lumbar support provided by the beam spring 52.

[0041] In a preferred embodiment, the beam spring flexor 64 is an elongate beam spring

flexing strap 100 of substantially straight construction that is resilient and somewhat

flexible having a shape memory that returns to a substantially straightened condition after

being slightly flexed or bent during lumbar adjustment operation. The strap 100 functions

as an elongate connecting link 90 connecting the lumbar adjustment drive 56 to the

proximal end 76 of the beam spring 52 in a manner where displacement of the strap 100,

e.g., link 90, changes the magnitude of flexure of the beam spring 52 in adjusting the

amount of support provided thereby.

[0042] The strap 100 has a lengthwise or longitudinal extent oriented generally parallel to

the lengthwise or longitudinal extent of the beam spring 52 extending longitudinally



alongside the beam spring 52, preferably slidably received in and guided by beam spring

flexor guides 86, 88 of beam spring flexor guide arrangement 84 of the beam spring 52,

connecting the proximal end 76 of the beam spring 52 to part of the drive 56, preferably

to part of the crank 118, preferably to rotary crank wheel 120, e.g., ratchet gear 122.

When the knob 62 is turned by a seat occupant performing lumbar support adjustment,

the drive 56 causes the strap 100 to be displaced, e.g., reciprocated, relative to the beam

spring 52 changing the effective length of the beam spring 52 thereby changing the

amount of prominence or flexure of the beam spring 52 which in turn adjusts the amount

of lumbar support provided. Where equipped with a crank 118 having a rotary crank

wheel 120, e.g., ratchet gear 122, whose rotation reciprocates the strap 100, rotation of

the knob 62 turns the wheel 120 displacing the strap 100 relative to the beam spring 52

changing the amount of flexure or prominence of the beam spring 52.

[0043] The beam spring flexing strap 100 is attached at one end, e.g. proximal end 92, to

part of the crank 118, such as to a moving or movable part of the crank 118, preferably

rotary crank wheel 120, e.g., ratchet gear 122, and attached at an opposite strap end, e.g.,

distal end 94, to the distal end 66 of the beam spring 52. The strap 100 has a crank

coupler 140, preferably a connector loop 142, at one end, e.g., proximal end 92, which

encircles and rotatively receives the pin 135 of the rotary crank wheel 120, e.g., ratchet

gear 122, and has a beam coupler 144 at an opposite strap end, e.g., distal end 94,

received in seat 102 formed in the distal end 66 of the beam spring 52. The beam coupler

144 is a generally transversely outwardly extending generally T-shaped trunnion 98

formed at or adjacent the distal end 94 of the strap 100 that is larger or wider than the



distal end guide slot 88 formed at or adjacent the distal end of the beam spring 52

providing an interference fit therebetween.

[0044] In performing lumbar support adjustment using the lumbar adjustment assembly

42 shown in Figures 1-6, turning the knob 62 rotates the crank wheel 120, i.e., ratchet

gear 122, up to and even beyond 360 degrees turning the crank 118 of the inline slider

crank mechanism 116 moving the strap 100, i.e., beam spring flexor 64, relative to the

beam spring 52 in a back-and-forth direction reciprocating the strap 100. As the strap 100

is reciprocated by crank rotation of the inline slider crank mechanism 116, movement of

the strap 100 relative to the beam spring 52 either shortens the effective length of the

beam spring 52 increasing beam spring flexure, prominence and amount of lumbar

support provided to a seat occupant, or lengthens the effective length of the beam spring

52 decreasing beam spring flexure, prominence and the amount of lumbar support

provided to a seat occupant. When the knob 62 is released, the ratchet 130 releasably

holds the crank wheel 120, i.e., ratchet gear 122, in its present position maintaining the

desired lumbar adjustment.

[0045] With specific reference to Figure 6, as the crank wheel 120 of the inline slider

mechanism 116 is turned, the crank pin 135 rotates orbiting the central hub of the wheel

120 reciprocating the strap 100 between Bottom Dead Center where the strap 100 is

disposed in a substantially fully extended position such that flexure of the beam spring 52

is at a minimum, i.e., minimum prominence, and Top Dead Center where the strap 100 is

disposed in a substantially fully retracted position such that flexure of the beam spring 52

is at a maximum, i.e., maximum prominence. During displacement of the strap 100

relative to the beam spring 52 in one direction in a manner that decreases effective beam



spring length during lumbar support adjustment, the trunnion 98 of the strap 100 abuts

against part of the seat 102 displacing, e.g., pulling, the distal end 66 of the beam spring

52 and distal end 94 of the strap 100 substantially in unison shortening effective beam

spring length and increasing the amount of flexure or prominence of the beam spring 52.

During displacement of the strap 100 relative to the beam spring 52 in an opposite

direction in a manner that increases effective beam spring length during lumbar support

adjustment, flexure present in the beam spring 52 captured in compression by the strap

100 maintains engagement between seat 102 and the trunnion 98 of the strap 100 during

relative strap displacement controllably decreasing the amount of flexure present in the

beam spring 52 as effective beam spring length increases. Where the inline slider

mechanism 116 is equipped with a ratchet 130, such as when the crank wheel 120 also is

a ratchet gear 122 that engages one or more ratchet pawls 128 of the drive carriage 74,

releasing the knob 62 maintains the present lumbar adjustment setting by preventing

inadvertent rotation of the crank wheel 120.

[0046] Figures 7-16 depicts a second preferred embodiment of an adjustable seat

occupant support assembly 40' that preferably also is well suited for use as an adjustable

lumbar assembly 42'which employs an inline slider mechanism 58' that is an inline slider

cam-follower mechanism 146 instead of the in-line slider crank mechanism 116 of the

adjustable seat occupant support assembly 40 shown in Figures 1-6. The inline slider

cam-follower mechanism 146 has a rotary cam 148 with a radially varied or contoured

outer peripheral cam profile 150 that is received in and bounded by a translating follower

yoke 152 forming part of the drive carriage 74 with the yoke 152 having a generally

planar floor 154 received on or in seat 114' upon which the cam 148 is slidably rotatively



supported and bounded by an outwardly extending yoke sidewall 156 having a translating

follower 158 extending radially inwardly that rides or follows the profile 150 of the cam

148 during cam rotation during lumbar adjustment.

[0047] The beam spring flexor 64 extends outwardly from the follower yoke 152,

preferably extending generally transversely outwardly from the yoke sidewall 156, such

that translation of the yoke 152 by cam rotation correspondingly displaces, e.g.

reciprocates, the beam spring flexor 64. If desired, the yoke 152 and beam spring flexor

64 can be formed of one-piece, unitary and substantially homogenous construction such

as by being molded from or of one piece of plastic or the like.

[0048] The yoke 152 preferably is round or circular with the yoke sidewall 156 being a

circular sidewall that substantially completely or completely encircles the outer periphery

or profile 150 of the cam 148. The translating follower 158 projects radially inwardly

from the yoke sidewall 156 and preferably is a spherical follower 160 having a rounded

or generally spherical outer follower surface 162 that rides against the cam 148. The

translating follower 158 preferably also has a cam guide or retainer tab 164 that overlies

an outer generally planar surface 166 of the cam 148 slidably rotatively guiding the cam

148 while capturing the cam 148 between the tab 164 and yoke floor 154.

[0049] The cam 148 has an axially extending hub 168 that couples with the handle 60,

preferably knob 62, during assembly for rotation substantially in unison therewith. The

cam 148 has a stepped radially contoured outer cam profile 150 configured to provide at

least a plurality of pairs, i.e., at least three, of circumferentially spaced apart recessed or

concave lumbar adjustment setting stops 170, 172, 174, 176 and 178 respectively having

circumferentially spaced apart progressively increasing radial extents that provide a



corresponding plurality of pairs, i.e., at least three, of discrete rotatively spaced apart

lumbar adjustment positions 178 (Figure 12), 180 (Figure 13), 182 (Figure 14), 183

(Figure 15) and 185 (Figure 16) during operation. As the handle 60, e.g., knob 62 (not

shown in Figures 12-16) is turned in a direction causing the cam 148 to rotate clockwise,

the follower 158 translates the yoke 152 slidably relative to seat 114' away from the

proximal end 76 of the beam spring 52 thereby shortening the effective length of the

beam spring 52 increasing beam spring flexure and prominence as well as lumbar

adjustment firmness. Each stop 170, 172, 174, 176 and 178 provides a detent that

transmits a click or provides other, e.g., frictional resistance, feedback to a seat occupant

performing lumbar adjustment to additional cam rotation and knob turning during lumbar

adjustment preferably releasably retaining the cam 148 in the position of the stop 170,

172, 174, 176 and/or 178 occupied by the follower 158 when the knob 62 is released.

While the cam 148 can be configured to rotate 360 degrees or more without stopping, the

cam 148 preferably also is configured with a pair of circumferentially spaced apart

rotation stops 180 and 182 that limit rotation to greater than 180 degrees but less than 360

degree, preferably no more than about 200 to 210 degrees.

[0050] The drive carriage 74' that extends outwardly from the proximal end 76 of the

beam spring 52 has an inline slider seat 114' that is generally flat or planar providing a

flat generally planar follower slide surface 184 along which the bottom or floor 154 of

the follower yoke 152 can slidably reciprocate during lumbar adjustment. The bottom or

floor 154 of the follower yoke 152 has a pair of spaced apart elongate, generally straight,

and outwardly extending reciprocating yoke motion guide flanges 186, 188 that ride

along opposite elongate substantially straight side edges 190, 192 of the slider seat 114'



with the slider seat 114' defining a track along with the yoke 152 slidably displaces, e.g.,

slidably reciprocates, during lumbar adjustment. The beam spring flexor guide

arrangement 84 preferably also includes an intermediate guide 87, preferably a guide slot

or guide channel 89, formed in the beam spring support 110' underlying the generally

central portion 112 of the beam spring 52 and disposed between the distal and proximal

ends 66, 76 of the beam spring 52.

[0051] The load spreading plate 70 has a concave outer lumbar supporting surface 196

that faces outwardly away from the convex curved outer surface 72 of the beam spring

52. With reference to Figures 7, 9 and 10, the plate 70 has a coupling 69 that preferably

is a twist-lock coupling 198 having an outwardly extending male T-shaped bow-tie

coupling key 200 with oppositely outwardly extending locking ears 202, 204 are received

in a complementarily shaped socket 206 with oppositely outwardly extending keyholes

208, 210 formed in the beam spring 52 during attachment of the plate 70 to the beam

spring 52. When the coupling key 200 of the plate 70 is inserted into the socket 206 and

rotated, the oppositely outwardly spaced ears 202, 204 of the key 200 rotate into

engagement with part of the beam spring 52 such as is depicted in Figure 10 providing a

friction fit therebetween that can be an interference fit. To help oppose rotation in an

opposite direction and prevent disengagement of the plate 70 from the beam spring 52,

the plate 70 has a pair of curved resilient twist-lock coupling retainer fingers 212, 214 on

opposite sides of the key 200 that each terminate forming a twist-lock coupling retainer

boss receptacle 216, 218 for receiving and retaining a corresponding one of a pair of

spaced apart outwardly extending upraised coupling retaining bosses 220, 222. When the

key 200 of the plate 70 is inserted into the socket 206 in the beam spring 52 and the plate



70 rotated relative to the beam spring 52, each boss 220, 222 cams along a corresponding

one of the retainer fingers 212, 214 until being received in a respective one of the boss

receptacles 216, 218 causing abutment between each boss 220, 222 and the free end of a

corresponding one of the retainer fingers 212, 214 opposing disengagement of the plate

70 from the beam spring 52 by preventing relative rotation therebetween.

[0052] Understandably, the present invention has been described above in terms of one

or more preferred embodiments and methods. It is recognized that various alternatives

and modifications may be made to these embodiments and methods which are within the

scope of the present invention. Various alternatives are contemplated as being within the

scope of the present invention. It is also to be understood that, although the foregoing

description and drawings describe and illustrate in detail one or more preferred

embodiments of the present invention, to those skilled in the art to which the present

invention relates, the present disclosure will suggest many modifications and

constructions, as well as widely differing embodiments and applications without thereby

departing from the spirit and scope of the claimed invention.



CLAIMS

What is claimed is:

1. An adjustable seat support assembly comprising:

an elongate flexible beam spring having a flexure that changes when an effective

length of the beam spring is changed; and

an actuator that changes the flexure of the beam spring by changing an effective

length of the beam spring in adjusting an amount of support provided by the beam spring

to a seat occupant.

2 . The adjustable seat support assembly of claim 1 further comprising an elongate

beam spring flexor extending longitudinally from the actuator alongside the beam spring

from an end of the beam spring proximal the actuator to an end of the beam spring distal

the actuator, the beam spring flexor displaceable relative to the beam spring, the beam

spring flexor changing the amount of flexure of the beam spring when displaced.

3 . The adjustable seat support assembly of claim 2 wherein the beam spring has a

beam spring flexor guide arrangement formed therein that slidably guides movement of

the beam spring flexor relative to the beam spring in changing an effective length of the

beam spring in changing beam flexure.

4 . The adjustable seat support assembly of claim 3 wherein the guide arrangement

comprises a pair of spaced apart beam flexor guides formed in the beam spring.

5 . The adjustable seat support assembly of claim 4 wherein each one of the beam

flexor guides comprises one of a guide slot and guide channel.

6 . The adjustable seat support assembly of claim 2 further comprising an inline

slider mechanism in line with a longitudinal extent of the beam spring that displaces the

beam spring flexor relative to the beam spring to change the effective length of the beam

spring and the amount of flexure of the beam spring.



7 . The adjustable seat support assembly of claim 6 wherein the inline slider

mechanism comprises an inline slider crank mechanism having a rotary crank that

displaces the beam spring flexor when the rotary crank is rotated.

8. The adjustable seat support assembly of claim 7 wherein the rotary crank

comprises a ratchet gear.

9 . The adjustable seat support assembly of claim 6 wherein the inline slider

mechanism comprises an inline slider cam-follower mechanism having a rotary cam that

displaces a follower yoke riding on the cam, the beam spring flexor extending outwardly

from the follower yoke displacing the beam spring flexor substantially in unison with

displacement of the follower yoke.

10. The adjustable seat support assembly of claim 9 wherein the follower yoke is

slidably coupled to a seat extending outwardly from a proximal end of the beam spring.

11. The adjustable seat support assembly of claim 10 wherein the follower yoke has a

sidewall bounding the cam with a follower radially inwardly extending from the yoke

sidewall that rides along an outer profile of the cam.

12. The adjustable seat support assembly of claim 12 wherein the cam has a radially

stepped profile with a plurality of circumferentially spaced apart stops which releasably

receive and retain the follower therein in a discrete beam spring adjustment position.

13. The adjustable seat support assembly of claim 1 wherein the actuator comprises a

rotatable crank in operable cooperation with the beam that changes the amount of flexure

of the beam in response to rotation of the crank.

14. The adjustable seat support assembly of claim 13 further comprising an elongate

beam spring flexor operatively connected to the crank and operatively connected to the



beam spring, and wherein rotation of the crank causes the beam spring flexor to change

the flexure of the beam spring.

15. The adjustable seat support assembly of claim 14 wherein rotation of the crank

displaces the beam spring flexor relative to the beam changing the effective length and

flexure of the beam spring.

16. The adjustable seat support assembly of claim 14 wherein the beam spring flexor

comprises an elongate link that is displaced by rotation of the crank and wherein

displacement of the link changes the flexure of the beam spring.

17. The adjustable seat support assembly of claim 16 wherein the link comprises a

flexible strap having one end operatively connected to one end of the beam spring and an

opposite end in operable cooperation with the crank.

18. The adjustable seat support assembly of claim 1 wherein the beam spring has a

drive carriage disposed at one end carrying the actuator.

19. The adjustable seat support assembly of claim 18 wherein the drive carriage

comprises a mount configured for snap fit attachment to part of a seat.

20. The adjustable seat support assembly of claim 18 further comprising a link

extending outwardly from the drive carriage to an opposite end of the beam spring, the

link displaceable by the actuator to change beam spring flexure during support

adjustment.

21. The adjustable seat support assembly of claim 20 wherein the actuator comprises

a rotary crank drive carried by the drive carriage, the rotary crank operatively connected

to the link, and rotation of the rotary crank displacing the link to change the flexure of the

beam spring.
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