WO 2004/016462 A1 || 080000 00 O 0 O

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

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
26 February 2004 (26.02.2004)

(10) International Publication Number

WO 2004/016462 A1l

(51) International Patent Classification’: B60N 02/58
(21) International Application Number:
PCT/US2003/025709

(22) International Filing Date: 18 August 2003 (18.08.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

60/404,021 16 August 2002 (16.08.2002) US
(71) Applicant (for all designated States except US): INTIER
AUTOMOTIVE INC. [CA/CA]; 521 Newpark Blvd.,

Newmarket, Ontario L3Y 4X7 (CA).

(72) Inventors; and
(75) Inventors/Applicants (for US only): STILLER, Edwin,

(74)

(81)

(84)

L. [US/US]; 2729 Auburn Road, Rochester Hills, M1 48326
(US). POWELL, Robert [US/US]; 37155 Eureka, Romu-
lus, MI 48174 (US). ST. PIERRE, Sharon [US/US]; 390
Orchard Drive, Pinckney, MI 48169 (US).

Agents: PARANJPE, Jay, S. et al.; Clark Hill PLC, 500
Woodward Avenue, Suite 3500, Detroit, MI 48226-3435
(US).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR,BY, BZ, CA, CH, CN, CO, CR, CU,
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, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US,UZ, VC, VN, YU, ZA, ZM, ZW.

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),

[Continued on next page]

(54) Title: TENSION ADJUSTABLE MEMBRANE OR MESH SEAT ASSEMBLY

(57) Abstract: A seat assembly for a motor vehicle
includes a seat frame having a front member, a rear
member, and side members extending between the
front and rear members. The seat assembly also
includes a trim cover material extending in tension
over the seat frame and including a perimeter edge
disposed about the front, rear, and side members
thereof. The trim cover material includes a pocket
formed along its perimeter edge. A tensioning
mechanism includes a cable having a middle portion
disposed within the pocket of the trim cover material,
and cable ends extending out of the pocket. The
tensioning mechanism further includes a tension
block having opposing adjustment arms each coupled
to one of the cable ends. Movement of the opposing
adjustment arms towards and away from each other
selectively adjusts the tension in the trim cover
material disposed about the seat frame.



WO 2004/016462 A1 II}IH10 Y A080H0 T 00000 0000

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,  For two-letter codes and other abbreviations, refer to the "Guid-
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, ance Notes on Codes and Abbreviations" appearing at the begin-
SE, 81, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, ning of each regular issue of the PCT Gazette.

GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report



WO 2004/016462 PCT/US2003/025709

TENSION ADJUSTABLE MEMBRANE OR MESH SEAT ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION
[001] This patent application claims the benefit of U.S. Provisional Patent Application
serial number 60/404,021, filed on August 16, 2002 and entitled “Tension Adjustable Mesh Seat

Assembly.”
BACKGROUND OF THE INVENTION
1. Field of the Invention
[002] This invention relates to a seat assembly for a motor vehicle. More particularly,

the invention relates to a seat assembly including a tensioning mechanism for adjusting the

tension of a trim cover material.

2. Description of Related Art

[003] A motor vehicle includes a plurality of seat assemblies within a passenger
compartment for supporting an occupant. The seat assembly includes a seat cushion and a seat
back coupled to the seat cushion. A rigid seat frame supports the seat cushion and the seat back.
In a so-called mesh seat assembly, a trim cover material, most commonly an elastomer
membrane or a mesh suspension, extends in tension over the seat frame to support the occupant.
Typically, the tension in the trim cover material may be adjusted to firmly secure the trim cover
material to the seat frame. Adjusting the tension in the trim cover material also allows the seat

assembly to conform to the body contour of different occupants.

[004] Various mechanisms and systems for adjusting the tension in the trim cover
material are known in the art. For example, United States Patent 5,716,096 to Pryde et al.
discloses a seat cover assembly including a seat envelope disposed about a seat. The seat
envelope includes a drawstring sheath having an enclosed chamber extending along a peripheral
edge of the seat envelope. A drawstring having opposing ends is slidably disposed in the
chamber of the drawstring sheath. The seat envelope also includes attachment slits spaced apart

from the drawstring sheath. The seat includes a retaining device or attachment projections
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located along a seat bottom surface. The attachment slits are placed over the attachment
projections to secure the seat envelope to the seat. Thereafter, the ends of the drawstring are
pulled and cinched in an overlapping fashion to draw the seat envelope tightly against the seat.
The ends of the drawstring are then tied to posts on the seat to maintain tension in the cinched

drawstring.

[005] United States Patent 4,712,834 to Warwick discloses a seat cushion with tension
limiting means. The seat cushion includes opposing side bars each extending between a rear bar
and a front bar. A rear plate is disposed adjacent the rear bar, and a front plate extends between
the side bars at a point set back from the front bar. A fixed bar extends between the front and
rear plates, and a rotatable torsion bar extends between the front and rear plates parallel to the
fixed bar. A membrane includes a front edge attached to the front bar, and a rear edge attached
to the rear bar. In addition, opposing edges of the membrane extend over the side bars and form
elongated loops. An elongated rod extends through each of the elongated loops. A first pair of
cables each has one end wound around the torsion bar and another end attached to one of the
elongated rods. A second pair of cables each includes one end wound around the torsion bar in
the opposite direction as the first pair of cables and another end attached to the other elongated
rod. Thus, rotation of the torsion bar in one direction will pull the elongated rods towards one
another and increase tension in the membrane, and rotation of the torsion bar in the opposite

direction will decrease tension in the membrane.

SUMMARY OF THE INVENTION
[006] A seat assembly for a motor vehicle includes a seat frame having a front member,
a rear member, and side members extending between the front and rear members. A trim cover
material extends in tension over the seat frame and includes a perimeter edge disposed about the
front, rear, and side members thereof. The trim cover material includes a pocket formed along
the perimeter edge. A tensioning mechanism includes a cable having a middle portion disposed
within the pocket of the trim cover material, and cable ends extending out of the pocket. The
tensioning mechanism also includes a tension block having opposing adjustment arms each

coupled to one of the cable ends. Movement of the opposing adjustments arms towards and
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away from each other selectively adjusts the tension in the trim cover material disposed about the

seat frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[007] 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 front view of a seat assembly according to the invention;

Figure 2 is a bottom view of the seat assembly including a cable disposed within a trim
cover material,

Figure 3 is an enlarged bottom view of the seat assembly including a tension block
having opposing adjustment arms coupled to the cable; and

Figure 4 is an enlarged bottom view similar to Figure 3 in which the adjustment arms

have been moved away from each other.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[008] Referring to Figure 1, a seat assembly, generally shown at 10, according to the
invention is provided for supporting an occupant within a motor vehicle (not shown). The seat
assembly 10 includes a seat cushion 12 and a seat back 14 pivotally coupled to the seat cushion
12 for movement of the seat assembly 10 between a plurality of seating positions. Alternatively,
the seat back 14 may be fixedly secured to the seat cushion 12 so that the seat assembly 10

remains in a single generally upright, seating position.

[009] The seat cushion 12 and the seat back 14 each include a rigid seat frame 16. Each
seat frame 16 includes generally parallel front 18 and rear 20 members, and side members 22, 24
extending between the front 18 and rear 20 members. Side bolsters 26, 28 are secured to each of
the side members 22, 24 to provide additional support for the occupant, particularly during

lateral accelerations of the motor vehicle.

[010] A trim cover material 30 extends in tension over the seat frame 16 of each of the

seat cushion 12 and the seat back 14. The trim cover material 30 is an elastomer membrane or
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mesh suspension, both of which are well-known to those having ordinary skill in the art. The use
of the elastomer membrane or mesh suspension provides an air-permeable seat assembly that is
resistant to deformation when exposed to different environments and changing weather

conditions.

[011] Referring to Figure 2, the trim cover material 30 defines a peripheral edge 32 that
extends over and around the front 18 and rear 20 members, and the side members 22, 24 of the
seat frame 16. The trim cover material 30 includes a pocket 34 extending along a substantial
portion of the peripheral edge 32. The pocket 34 is disposed along a bottom surface 36 of the
seat frame 16. The pocket 34 includes pocket ends 38, 40, and an opening 42 at each of the
pocket ends 38, 40.

[012] A tensioning mechanism, generally indicated at 44, selectively adjusts the tension
in the trim cover material 30. The tensioning mechanism 44 includes a cable 46 slidably
disposed within the pocket 34. The cable 46 includes a middle portion 48 extending between
cable ends 50, 52. The middle portion 48 is disposed within the pocket 34 and extends along a
substantial portion of the peripheral edge 32 of the trim cover material 30. The cable ends 50, 52
extend out of the openings 42 of the pocket 34 at the respective pocket ends 38, 40. The pocket
34 includes a plurality of slits 51 along the peripheral edge 32 of the trim cover material 30 for

accessing the middle portion 48 of the cable 46.

[013] Referring to Figure 3, the tensioning mechanism 44 also includes a tension block,
generally indicated at 54, coupled to the cable ends 50, 52 for tensioning the cable 46. In a
preferred embodiment, the tension block 54 is free-floating, e.g., the tension block 54 is not
secured to any part of the seat assembly 10. It is, however, contemplated that the tension block
54 may be fixedly attached to part of the seat assembly 10 in order to gain leverage during

tensioning of the cable 46.

[014) The tension block 54 includes a body portion 56 extending between first 58 and
second 60 ends. The body portion 56 includes oppositely facing threaded bores 62, 64 at the
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respective first 58 and second 60 ends. The threaded bores 62, 64 are aligned axially to each

other.

[015] The tension block 54 also includes opposing adjustment arms 66, 68 extending
out from the first 58 and second 60 ends of the body portion 56. Each of the adjustment arms 66,
68 includes a threaded shaft 70 rotatably engaging the threaded bores 62, 64 at the first 58 and
second 60 ends of the body portion 56. Rotation of the adjustment arms 66, 68 in a tightening
direction moves the adjustment arms 66, 68 towards the body portion 56, and rotation of the
adjustment arms 66, 68 in a loosening direction moves the adjustment arms 66, 68 away from the

body portion 56.

[016] Each of the adjustment arms 66, 68 also includes a hook 72 for coupling the
tension block 54 to the cable ends 50, 52. A knob or handle (neither shown) may be operatively
connected to the hooks 72 for facilitating rotation of the adjustment arms 66, 68 in the tightening
and loosening directions. It will, however, be appreciated that although a hook is shown coupled
to the cable ends 50, 52, the adjustment arms 66, 68 could include any of numerous coupling

devices for coupling the tension block 54 to the cable ends 50, 52.

[017] The rotation of the adjustment arms 66, 68 relative to the body portion 56 adjusts
the tension in the cable 46 by changing the overall effective length of the cable 46, which in turn
adjusts the tension in the trim cover material 30. Specifically, rotation of the adjustment arms
66, 68 in the tightening direction causes the adjustment arms 66, 68 to move towards each other.
The movement of the adjustment arms 66, 68 towards each other shortens the length of the cable
46 and increases the tension in the cable 46 as the cable ends 50, 52 are drawn inwardly towards
the body portion 56. As a result, the peripheral edge 32 of the trim cover material 30 is tightly

fitted around the seat frame 16 and the tension in the trim cover material 30 is increased.

[018] On the other hand, rotation of the adjustment arms 66, 68 in the loosening
direction causes the adjustment arms 66, 68 to move away from each other. The movement of
the adjustment arms 66, 68 away from each other lengthens the cable 46 and decreases the

tension in the cable 46 as the cable ends 50, 52 are displaced outwardly away from the body
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portion 56. As a result, the peripheral edge 32 of the trim cover material 30 loosens around the

seat frame 16 and the tension in the trim cover material 30 is decreased.

[019] The tensioning mechanism 44 adjusts the tension in the trim cover material 30 so
that the trim cover material 30 may be easily secured to and removed from the seat frame 16. In
addition, tension adjustment of the trim cover material 30 allows the seat assembly 10 to

conform to a body contour of different occupants.

[020] The invention has been described in an illustrative manner. It is to be understood
that 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 invention are possible in light
of the above teachings. Therefore, within the scope of the appended claims, the invention may

be practiced other than as specifically described.
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What is claimed:

1. A seat assembly for a motor vehicle, said seat assembly comprising:

a seat frame having a front member, a rear member, and side members extending between
said front and rear members;

a trim cover material extending in tension over said seat frame and including a perimeter
edge disposed about said front, rear, and side members thereof, said trim cover material
including a pocket formed along said perimeter edge; and

a tensioning mechanism including a cable having a middle portion disposed within said
pocket of said trim cover material and cable ends extending out of said pocket, said tensioning
mechanism further including a tension block having opposing adjustment arms each coupled to
one of said cable ends such that movement of said opposing adjustment arms towards and away
from each other selectively adjusts the tension in said trim cover material disposed about said

seat frame.

2. A seat assembly as set forth in claim 1 wherein said tension block includes a body

portion having oppositely facing threaded bores.

3. A seat assembly as set forth in claim 2 wherein each of said adjustment arms
includes a threaded shaft rotatably engaging said threaded bores for moving said adjustment

arms relative to said body portion.

4. A seat assembly as set forth in claim 3 wherein said pocket includes a pair of

openings for receiving said cable therethrough.

5. A seat assembly as set forth in claim 4 wherein each of said adjustment arms

includes a hook coupled to one of said cable ends.

6. A seat assembly for a motor vehicle, said seat assembly comprising:
a seat frame having a front member, a rear member, and side members extending between

said front and rear members;
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a trim cover material extending in tension over said seat frame and including a perimeter
edge disposed about said front, rear, and side members thereof, said trim cover material
including a pocket formed along said perimeter edge; and

a tensioning mechanism including a cable having a middle portion disposed within said
pocket of said trim cover material and cable ends extending out of said pocket, said tensioning
mechanism further including a tension block having a body portion, said body portion having
opposing adjustment arms each including hooks for coupling to said cable ends such that
movement of said opposing adjustment arms towards and away from each other selectively

adjusts the tension in said trim cover material disposed about said seat frame.

7. A seat assembly as set forth in claim 6 wherein said body portion includes

oppositely facing threaded bores.

8. A seat assembly as set forth in claim 7 wherein each of said adjustment arms
includes a threaded shaft rotatably engaging said threaded bores for moving said adjustment

arms relative to said body portion.

9. A seat assembly as set forth in claim 8 wherein said pocket includes openings for

receiving said cable therethrough.



WO 2004/016462 PCT/US2003/025709

73

1/3



WO 2004/016462 PCT/US2003/025709

/2 A /G

FIG - 2 éf\;jS Tl

2/3



WO 2004/016462 PCT/US2003/025709

3/3



INTERNATIONAL SEARCH REPORT

International !,_ Ilcation No

PCT/US 03/25709

A.
IPC 7

B

CLASSIFICATION OF/SUBJECT MATTER
60N2/58

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7

B6ON

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consuited during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2 151 628 A (DERVEER CLARENCE A VAN) 1-9
21 March 1939 (1939-03-21)
the whole document
X US 3 003 816 A (HARRISON WILSON JAMES) 1,6
10 October 1961 (1961-10-10)
the whole document
X US 4 396 227 A (NEILSON WILLIAM W) 1,6
2 August 1983 (1983-08-02)
abstract; figures 1-4
X US 2 822 862 A (ZACKS FLORENCE B) 1,6

11 February 1958 (1958-02-11)
figures 1-9

-/

m Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

e

e
document defining the general state of the art which is not

considered to be of particular relevance

e

earlier document but published on or after the international
filing date

*L" document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or

e}l

other means
*P* document published prior to the international filing date but

later than the priority date claimed

e

e

X

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the ctaimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
meﬁts, ﬁuch combination being obvious to a person skilled
in the ant.

document member of the same patent family

Date of the actual completion of the international search

21 November 2003

Date of mailing of the international search report

03/12/2003

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Gatti, C

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

International g!cation No

PCT/US 03/25709

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

X US 5 265 933 A (CROSHAW STEVEN P)
30 November 1993 (1993-11-30)
abstract; figures 1-3

X EP 0 588 506 A (HOOVER UNIVERSAL)
23 March 1994 (1994-03-23)
abstract; figures 1-5

X US 5 803 539 A (DEWAR SAM D ET AL)
8 September 1998 (1998-09-08)
abstract; figures 1-4

X US 4 887 865 A (DAWIDZON DANIEL)
19 December 1989 (1989-12-19)
abstract; figures 1-5

1,6

1,6

1,6

1,6

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

nrormation on paient ramilty memoers

International Qllcaﬁon No

PCT/US 03/25709

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2151628 A 21-03-1939  NONE

Us 3003816 A 10-10-1961  NONE

US 4396227 A 02-08-1983  NONE

US 2822862 A 11-02-1958  NONE

US 5265933 A 30-11-1993  NONE

EP 0588506 A 23-03-1994 US 5326151 A 05-07-1994
DE 69309824 D1 22-05-1997
DE 69309824 T2 18-09-1997
EP 0588506 Al 23-03-1994

US 5803539 A 08-09-1998  NONE

US 4887865 A 19-12-1989 CA 1299487 C 28-04-1992
JP 3015461 A 23-01-1991
JP 5053133 B 09-08-1993

Form PCT/ISA/210 (patent family annex) {(July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

