Office de la Propriete Canadian CA 2449937 A1 2003/01/30

Intellectuelle Intellectual Property
du Canada Office (21) 2 449 937
v organisime An agency of 12 DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2002/07/18 (51) CL.Int."/Int.CI.” B60ON 2/44, B60N 2/30

(87) Date publication PCT/PCT Publication Date: 2003/01/30| (71) Demandeur/Applicant:

(85) Entree phase nationale/National Entry: 2003/12/05 INTIER AUTOMOTIVE INC., CA
86) N° demande PCT/PCT Application No.: US 2002/022973| (72 Inventeurs/inventors:

o) - demande PRISEESIEINS WELCH, CHRISTOPHER, US:
(87) N° publication PCT/PCT Publication No.: 2003/008230 DELPHIA, BEN, US:

(30) Priorité/Priority: 2001/07/18 (60/306,332) US PONTIATOWSKI, JEFFREY J., US
(74) Agent: IMAI, JEFFREY T.

(54) Titre : ENSEMBLE DE SIEGE PLIE A PLAT ET REPLIE DANS LE SOL A REMBOURRAGES REDUCTIBLES
(54) Title: FOLD FLAT STOW IN FLOOR SEAT ASSEMBLY WITH COLLAPSIBLE BOLSTERS

(57) Abrége/Abstract:

A seat assembly for use In an automotive vehicle comprising a seat cushion and a seat back pivotally coupled to the seat
cushion for movement between a generally upright seating position and a fold flat position resting against the seat cushion. A
side bolster panel Is pivotally coupled to lateral opposing sides of each of the seat cushion and seat back and operable between
a flexed position facing toward the center of the seat cushion and the seat back and a relaxed position aligned generally flush
with the seat cushion and the seat back. A cam mechanism Is operatively coupled to the each side bolster panel for
automatically releasing the side bolster panels from the flexed position to the relaxed position In response to pivotal movement
of the seat back from the seating position to the fold flat position to provide a low profile folded seat assembly.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02449937 2003-12-05

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

CORRECTED VERSION

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number

30 January 2003 (30.01.2003) PCT WO 03/008230 Al

(51) International Patent Classification’: BO60N 2/44,2/30 (81) Designated States (national): AE, AG, AL, AM, AT, AU,

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
PCT/US02/22973 CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
(25) Filing Language: English VN, YU, ZA, ZM, ZW.

(21) International Application Number:

(22) International Filing Date: 18 July 2002 (18.07.2002)

(26) Publication Language: English (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

Priority Data:
(30) Priority Data European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

60/306,332 18 July 2001 (18.07.2001) US ES FT FR. GB. GR. TE. IT. 1.U. MC. NI.. PT. SE_SK
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
(71) Applicant (for all designated States except US): INTIER GW, ML, MR, NE, SN, TD, TG).
AUTOMOTIVE INC. [CA/CA]; 337 Magna Drive, Au-
rora, Ontario 1L4G 7K1 (CA) Published:

—  with international search report
(72) Inventors; and
(75) Inventors/Applicants (for US only): WELCH, Christo- (48) Date of publication of this corrected version:
pher [US/US]J; Apt. 201, 36934 Blanchard Blvd., Farming- 27 November 2003
ton Hills, MI 48337 (US). DELPHIA, Ben [US/US]; 1021
Schuyler Road, White Lake, MI 48383 (US). PONTIA-  (15) Information about Correction:

TOWSKI, Jeffrey, J. [US/US]; 36266 Smithfield, Farm- see PCT Gazette No. 48/2003 of 27 November 2003, Sec-
ington, MI 48338 (US). tion 11

(74) Agents: SIMONELLI, David, J. et al.; Clark Hill PLC, For two-letter codes and other abbreviations, refer to the "Guid-
Suite 3500, 500 Woodward Avenue, Detroit, MI 48226- ance Notes on Codes and Abbreviations” appearing at the begin-
3435 (US). ning of each regular issue of the PCT Gazette.

(54) Title: FOLD FLAT STOW IN FLOOR SEAT ASSEMBLY WITH COLLAPSIBLE BOLSTERS

(§7) Abstract: A seat assembly for use in an automotive vehicle comprising a seat cushion and a seat back pivotally coupled to the
seat cushion for movement between a generally upright seating position and a fold flat position resting against the seat cushion. A
side bolster panel is pivotally coupled to lateral opposing sides of each of the seat cushion and seat back and operable between a
flexed position facing toward the center of the seat cushion and the seat back and a relaxed position aligned generally flush with the
seat cushion and the seat back. A cam mechanism is operatively coupled to the each side bolster panel for automatically releasing
the side bolster panels from the flexed position to the relaxed position in response to pivotal movement of the seat back from the
seating position to the fold flat position to provide a low profile folded seat assembly.

WO 03/008230 Al



10

15

20

25

30

CA 02449937 2003-12-05
WO 03/008230 PCT/US02/22973

FOLD FLAT STOW IN FLOOR SEAT ASSEMBLY WITH COLLAPSIBLE BOLSTERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The subject invention relates to a seat assembly which is folded and stowed within
the floor of a vehicle, and more particularly, to a seat assembly having automatically

collapsible bolsters and a stowable headrest.

2. Description of the Related Art

Seat assemblies within an automotive vehicle include a seat cushion and a seat
back, often pivotally coupled to the seat cushion. It is commonly known to provide a seat
assembly wherein the seat back is pivotal from an upright seating position for supporting an
occupant in the seat to a folded flat position against the seat cushion for stowage. It is also
known to provide a tumble seat assembly wherein the seat cushion pivots about the floor of-
the vehicle with the seat back in the folded flat position to provide addition cargo storage
within the compartment of the vehicle.

The seat cushion and seat back of an automotive seat assembly typically comprise a
frame assembly for supporting a contoured cellular foam pad encased by a trim cover. The
seat cushion and seat back often include side bolsters provided by thick side areas of the
foam pad or mechanical mechanisms such as inflatable air bladders for providing the
occupant with side or lateral support when seated in the seat assembly. However, these
side bolsters create a thick seat profile and complicate the ability of the seat back to be
pivoted to the fold flat position relative to the seat cushion.

Therefore,‘ it.is desirable to provide a seat assembly having side bolsters in either or
both of the seat back and seat cushion which maintain a thin seat profile in both the folded

flat position and the tumbled position for stowage within a bin in the floor of the vehicle.
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SUMMARY OF THE INVENTION

According to one aspect of the invention there is. provided a seat assembly for use in
an automotive vehicle comprising a seat cushion and a seat back pivotally coupled to the
seat cushion for movement between a generally upright seating position and a fold flat
position resting against the seat cushion. A side bolster panel is pivotally coupled to lateral
opposing sides of at least one' of the seat cushion and seat back and operable between a
flexed position facing toward the center of the seat cushion and the seat back and a relaxed
position generally flush with the seat cushion and the seat back. A cam mechanism 1s
operatively coupled to the side bolster panel for automatically releasing the side bolster
panel from the flexed position to the relaxed position in response to pivotal movement of

the seat back from the seating position to the fold flat position to provide a low profile

folded seat assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantages of the present invention will be readily appreciated as the same
becomes better understood by reference to the following detailed description when
considered in connection with the accompanying drawings wherein:

Figure 1 is a perspective view of the seat assembly according to the subject
invention 1n a seating position;

Figure 2 1s a perspective view of the seat assembly in a fold flat position;

Figure 3 1s a perspective view of the seat assembly 1n a tumbled position;

Figure 4 1s a perspective view of the seat assembly in the tumbled position and a bin
in the vehicle floor with the cover in the open position;

Figure 5 1s a perspective view of the seat assembly in a stowed position within the
bin and the cover in the closed position;

Figure 6 1s a side sectional view of the seat assembly in the stowed position;

Figure 7 is a perspective view of the seat back showing a pivotal side bolster and
cam mechanism;

Figure 8 1s a perspective view of the seat cushion showing a pivotai side bolster and
a cam mechanism;

Figure 9 1s a side view of a cam mechanism for actuating the side bolster of the seat
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cushion; and

Figure 10 is a perspective view of a headrest assembly pivotally coupled to the seat

' back.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to the Figures, a seat assembly for use in an automotive vehicle 1s
generally shown at 10 in Figure 1. The seat assembly 10 includes a seat cushion 12 and a

seat back 14 pivotally coupled to the seat cushion 12 by a recliner mechanism 16. The

recliner mechanism 16 provides selective pivotal adjustment of the seat back 14 relative to

the seat cushion 12 between a plurality of reclined seating positions for supporting an
occupant within the seat, as shown in Figure 1, and a fold flat position pivoted forwardly
against the seat cushion 12, as shown 1n Figure 2.

The seat assembly 10 further includes a pair of front risers 18 having a first end 20
pivotally coupled to each respective side adjacent the distal end of the seat cushion 12 and a
second opposite end 22 pivotally coupled to a planar floor 24 of the vehicle. A pair of rear
risers 26 similarly have a first end 28 pivotally coupled to the respective sides of the seat
cushion 12 adjacent the seat back 14 and a second dpposite end 30 releasably connected to
the vehicle floor 24. The front and rear risers 18, 26 support the seat assembly 10 above
the vehicle floor 24. The front risers 18 provide rotational movement of the seat assembly
10 between the seating position and fold flat position, shown in Figures 1 and 2, and a
tumbled position with the seat assembly 10 rotated into a storage bin 32 recessed beneath
the floor 24 of the vehicle, as shown 1n Figures 5 and 6.

The storage bin 32 1s cévered by a lid 34 pivotally connected to the floor 24 for
movement between an open position providing access to the bin 32, as shown in Figure 4,
and a closed position covering access to the bin 32, as shown in Figures 1, 2, 5 and 6. The
lid 34 may include one or more rigid panels 36 pivotally hinged together for providing
access to various sections of the bin 32 as desired.

The seat assembly 10 also includes an armrest 38 pivotally connected to each lateral
side of the seat back 14 for pivotal movement between an extended use position génerally
parallel with the seat cushion 12, as shown in Figure 1, and a retracted position aligned

tflush with the side of the seat back 14, as shown in Figure 2.
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A headrest assembly 40 1s operatively coupled to the upper distal end of the seat
back 14 and pivotal between a generally upright use position elevated vertically above the
seat back 14 for supporting the seat occupant’s head, as shown 1n Figure 1, and a stowed
positioned pivoted rearwardly and recessed within a cavity 42 formed in the back panel of
the seat back 14, as shown in Figure 2.

Referring to Figure 7, the seat back 14 includes a rigid seat back frame 44 for
supporting a contoured cellular foam pad 46 encased in a trim cover 48, such as cloth,
leather or vinyl. A semi-rigid side bolster panel 50 is hingedly connected to each opposite
lateral side of the rigid frame 44. Each bolster panel 50 1s pivotal about its longitudinal
axis between a flexed position pivoted inwardly toward the center of the seat back 14 and a
relaxed position spread laterally flat and generally flush with the seat back 14. The bolster
panels 50 are bias by a spring, or the like, to the relaxed position.

A cam mechanism 52 1s also pivotally coupled to each lateral side of the rigid frame
44 behind each bolster panel 50 and generally midway between the opposite ends of the
panel 50. The cam mechanism 52 includes a post 54 pivotally connected to the side of the
frame 44 and projecting laterally therefrom and a cam lobe 56 extending from the post 54
for engagement with the side bolster panel 50. The armrest 38 is fixedly secured to the post
54 for pivoting the cam lobe 56 between an actuated position pressing the side bolster panel
50 to the flexed position with the armrest 38 in the extended use position and a released
position disengaged from the side bolster panel 50 allowing it to return to the relaxed
position when the armrest 38 is pivoted to the retracted position.

Referring to Figure 8, the seat cushion 12 similarly includes a rigid seat cushion
frame 58 for supporting a contoured cellular foam pad 60 encased in a trim cover 62, such
as cloth, leather or vinyl. A semi-rigid side bolster panel 64 is hingedly connected to each
opposite lateral side of the rigid frame 58. Each bolster panel 64 is pivotal about its
longitudinal axis between a flexed position pivoted inwardly toward the center of the seat
cushion 12 and a relaxed position spread laterally flat and generally flush with the seat
cushion 12. The bolster panels 64 are bias by a spring, or the like, to the relaxed position.

A cam mechanism 66 is also pivotally coupled to each lateral side of the rigid frame
58 behind each bolster panel 64 and generally midway between the opposite ends of the

panel 64. The cam mechanism 66 includes a post 68 pivotally connected to the side of the

4-
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frame 58 and projecting laterally therefrom and a cam lobe 70 extending from the post 68
for engagement with the side bolster panel 64. Referring to Figure 9, a push-pull cable 72
is connected between a lever 74 projecting from the cam post 68 and the recliner
mechanism 16 on the seat back 14. An arcuate cable guide 76 winds the cable 72 about the
recliner 16. When the seat assembly 10 is in the seating position, the cam lobe 70 is
pressed against the bolster panel 64 for maintaining the bolster panel in the flexed position.
When the seat assembly is rotate from the séating position to the fold flat position, the
cable 72 winds about the cable guide 76 and pulls the lever 74 to rotate the cam lobe 70 and
disengage the cam lobe 70 from contact with the bolster panel 64, thus allowing the bolster
panel 64 to pivot to the relaxed position.

It should be appreciated that a cable mechanism and arrangement similar to that
shown 1n Figure 8 for the seat cushion 12 may be attached between the recliner mechanism
16 and the post 54 of cam mechanism 52 to rotate the cam lobe 56 and disengage the cam
lobe 56 from contact with the bolster panel 50 to allow the bolster panel 50 to automatically
pivot to the relaxed position in response to pivotal movement of the seat back 14 between
the upright seating position to the fold flat position.

Referring to Figure 10, the headrest assembly 40 further includes a pair of guide
posts 78 supporting a foam pad 80 above the seat back 14 in the upright use position. The
guide posts 78 are pivotally coupled to a tube 82 rotatably journaled to the top of the seat
back frame 44 by a bearing sleeve 84. A coil spring 86 is connected between the seat back
frame 44 and the rotatable tube 82 for biasing the headrest 40 to the stowed position. A
disc recliner clutch 88 is supported by the seat back frame 44 and operatively coupled to
the tube 82 for release the headrest 40 for pivotal movement from the upright use position
to the stowed position. A cable 90 is connected between the disc recliner clutch 88 and the

recliner mechanism 16. When the seat back 14 is pivoted from the upright seating position

~ to the fold flat position, the cable 90 pulls and releases the disc recliner clutch 88 whereby

30

the spring 86 automatically pivots the headrest 40 from the upright use position to the
stowed positioned recessed within the cavity 42 in the back of the seat back 14. When the
seat back 14 is returned from the fold flat position to the upright seating position, the
headrest 40 may be pivoted to the use position and the cable 90 releases the disc recliner

clutch 88 to relock the headrest 40 in the use position.
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In operation, to fold and tumble the seat assembly 10 to a stored position recessed
within the storage bin 32 beneath the floor 24, the seat back 14 is pivoted from the upright
seating position to the fold flat position. The cam mechanisms 52, 66 simultaneously
release the cam lobes 56 from the actuated positions to the released position to allow the
bolster panels 50, 64 of each of the seat back 14 and seat cushion 12, respectively, to be
bias to the relaxed position. The seat back 14 is thus folded relatively flat against the seat
cushion 12 to provide a low profile seat assembly 10. Also, when the seat back 14 is
pivoted to the fold flat position, the headrest 40 is also automatically rotated from the
upright use position to the stowed position recessed within the cavity 42. The cover 34
may then be pivoted to the open position providing access to the storage bin 32. The seat
assembly 10 is pivoted about the front risers 18 from the fold flat position to the tumbled
position and then further about the second pivotal ends 22 of the front risers 18 into the
storage bin 32 1n an upside down configuration completely recessed within the storage bin
32. The cover 34 1s then pivoted to the closed position covering the bin 32 and seat
assembly 10 and providing a flat load floor 24 within the vehicle.

The 1nvention has been described in an illustrative manner, and it is to be
understood ihat the terminology, which has been used, is intended to be in the nature of
words of description rather than of limitation.

Many modifications and variations of the present invention are possible in light of
the above teachings. It is, therefore, to be understood that within the scope of the appended

claims, the invention may be practised other than as specifically described.
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What 1s claimed 1s:

1. A seat assembly for use in an automotive vehicle comprising:

a seat cushion;

a seat back pivotally coupled to said seat cushion for movement between a generally
upright seating position and a fold flat position resting against said seat cushion;

a side bolster panel pivotally couplled to lateral opposing sides of at least one of said
seat cushion and seat back and operable between a flexed position facing toward the center
of said seat cushion and said seat back and a relaxed position generally flush with said seat
cushion and said seat back; and

a cam mechanism operatively coupled to said side bolster panel for automatically
releasing said side bolster panel from said flexed position to said relaxed position in
response to pivotal movement of said seat back from said seating position to said fold flat

position to provide a low profile folded seat assembly.
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