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(54) Titlee MOTOR VEHICLE SEAT

(57) Abstract

The present invention provides an apparatus for supporting a seat back (22) in a vehicle comprising an aluminum I-beam (32) formed
in a generally U-shaped configuration, and having opposing ends (34, 36) supported with respect to the vehicle for forming a seat back
frame. Also provided is a method of manufacturing a vehicle seat back frame, comprising: a) extruding an aluminum I-beam; b) cutting
the I-beam to a desired length; c) age-hardening the I-beam; and d) bending the I-beam into a substantially U-shaped configuration to form

a vehicle seat back frame.




AL

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus
Canada

Central African Republic
Congo
Switzerland
Cdte d’lvoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
F1
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
Jp
KE
KG
KP

KR
KZ
LC
L1

LK
LR

FOR THE PURPOSES OF INFORMATION ONLY

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Israel

Iceland

Italy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ,

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
Sz,
™D
TG
T
™
TR
T
UA
uG
us
UZ
VN
YU
w

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




WO 97/46413 PCT/US97/09997

10

15

20

25

MOTOR VEHICLE SEAT

Technical Field

The present invention relates generally to
motor vehicle seats, and more particularly to a seat

back frame.

Background of the Invention

Typically, vehlcle seat assemblies include a
recliner mechanism which supports a substantially U-
shaped seat back fr-me with a cross-member extending
across the back frame, and head rest guide tubes extend-
ing through the back frame for supporting a head rest
assempbly. Normally, an aluminum back frame comprises a
hollow aluminum tube bent into a U-shaped configuration.
The tube is usually bent in an unheat-treated conditicn,
and then heat-treated after bending, or alternatively,
the tube is annealed locally for bending. The heat-
treating operation adds substantial wmanufacturing,

handling, and shipping costs to the assembly.

The prior art bent tubes are deformed in the
upper bending corners and have thin walls in the attach-
ment areas, which results in a high shear stress. The
thin attachment areas require a splint or insert to be
inserted therein to reduce the shear stress. Further-
more, for attachment of the head rest guide tubes,
apertures must be bored through both sides of the back
frame tube, which may be awkward and may unnecessarily

increase manufacturing costs.

It is desirable to provide a seat assembly in

which localized heat treatment is not required prior to
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bending the seat back frame, heat treatment after frame
completion is not rigid, and in which structural integ-

rity is enhanced and manufacturing costs are reduced.

Disclosure Of The Invention

The present invention overcomes the above-
referenced shortcomings of prior art seat assemblies by
providing a seat back frame in the form of an extruded
solid aluminum TI-beam which does not require heat
treatment for bending, localized heat treatment prior to

bending, or post-bending heat treatment.

More specifically, the present invention
provides an apparatus for supporting a seat back in a
vehicle, comprising <o aluminum I-beam formed in a
generally U-shaped configuration, and having opposing
ends supported with respect to the vehicle. The I-beam

forms a seat back frame for supporting a seat back.

The present invention further provides a
method of manufacturing a vehicle seat back frame,
comprising the following steps: a) extruding an aluminum
I-beam comprising a center support positioned between
first and second flanges extending the length of the I-
beam; b) cutting the I-beam to a desired length; c¢) age-
hardening the I-beam; and d) bending the I-beam into a
substantially U-shaped configuration, such that the
center support and first and second flanges cooperate to
form an inwardly-facing channel and an outwardly-facing

channel.

In a preferred embodiment, the assembly

includes a cross-member extending across the U-shaped I-
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beam, with the cross-member attached to the I-beam at

opposing ends by a pair of swaged nuts.

The present invention also provides a method
for attaching a head rest guide tube to a seat back
frame having a substantially flat section with an
aperture formed therethrough. The method comprises
inserting the guide tube into the aperture and swaging
(also termed "swedging") the guide tube on both sides of
the flat section whereby to secure the guide tube within

the aperture.

Accordingly, an object of the present inven-
tion 1is to provide an aluminum seat back frame which

does not require specialized heat treatment for bending.

Another object of the present invention is to
provide a vehicle seat back frame with improved struc-

tural integrity.

Yet another object of the present invention is
to provide a vehicle seat back frame with reduced

manufacturing costs.

The above objects and other objects, features,
and advantages of the present invention are vreadily
apparent from the following detailed description of the
best modes for carrying out the invention when taken in

connection with the accompanying drawings.



WO 97/46413 PCT/US97/09997

10

15

20

25

-4 -

Brief Description Of The Drawings

FIGURE 1 shows an exploded perspective view of

a vehicle seat assembly in accordance with the present

invention;

FIGURE 2 shows a perspective end view of a
seat back frame assembly in accordance with the present

invention;

FIGURE 3 shows a side perspective view of the
seat back frame assembly shown in Figure 2;

FIGURE 4 shows a partial perspective view of
a seat back frame and head rest assembly in accordance

with the present invention;

FIGURE 5 shows a perspective view of a seat
back frame with a swage-bclted cross-member in accor-

dance with the present invention;

FIGURE 6 schematically illustrates method
steps for manufacturing a vehicle seat back frame in

accordance with the present invention;

FIGURE 7 shows a cutaway perspective view of
a seat back frame with a head rest guide tube secured

thereto;

FIGURE 8 shows a cross-sectional view of the
seat back frame and head rest guide tube shown in FIG.
7; and

FIGURE 9 shows a vertical cross-sectional view

of a lower attachment bolt secured to the back frame.
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Detailed Description of the Preferred Embodiments

Figure 1 shows an exploded perspective view of
a vehicle seat assembly 10 in accordance with the
present invention. _he assembly 10 includes a cushion
frame 12 supported by a pair of support brackets 14,16.
The support brackets 14,16 are mounted by the seat
adjusters 18,20, which mount the assembly in the wvehi-
cle. The seat back frame 22 is pivotally mounted with
respect to the cushion frame 12 by means of the recliner
mechanism 24,26. The seat back frame 22 includes a
lumbar support structure 28 mounted thereto, as well as
a head rest support assembly 30 for supporting a head

rest cushion with respect to the seat back frame 22.

The seat bkack frame 22 is more clearly shown
in Figures 2 and 3. The seat back frame 22 comprises an
aluminum I-beam 32 bent in a substantially U-shaped
configuration. The I-beam 32 includes opposing ends
34,36 which are pivotally supported with respect to the
vehicle by the recliner mechanisms 24,26. The I-beam 32
includes a center supp~-rc 38 positioned between first
and second flanges 40,42 extending the length of the I-
beam 32. The center support 38 and first and second
flanges 40,42 z2re m._= clearly shown in Figure 5. In
this configuraticn, the I-beam 32 forms an outwardly-

facing channel 44, and an inwardly-facing channel 46.

Returning to Figure 2, the seat back frame 22
includes a cross-member 48 extending between the oppos-
ing ends 34,36 of the I-beam 32. Turning back to Figure
5, the cross-member 48 is secured to the center support
portion 38 of the I-beam 32 by the nuts 50. The bolts
50 include a fl: -je 52 whic™ is swaged against the dowel

portion 54 of the (ross-uember 48 for securing the



WO 97/46413 PCT/US97/09997

10

15

20

25

-6 -

cross-member 48 with respect to the I-beam 32. 1In this
manner, a welding operation is eliminated from the seat
back frame assembly process. As shown in FIG. 9, the
center support portion 38 includes a countersink 39 on
the outer surface 41 so that the nut 50 may be secured

flush with the outer surface 41.

Referring to Figures 3 and 4, the head rest
support assembly 30 is nore clearly shown. The head
rest support assembly 30 includes a pair of head rest
guide tubes 56,58 ..hi.h are welded into position within
a palr of apertures formed in the center support section
38 of the I-beam 32. Alternatively, the head rest guide
tubes 56,58 could be swaged into position for support
with respect to the I-beam 32 (as discussed below with
reference to FIGS. 7 and 8). Plastic head rest adjust-
ment mechanisms 60,62 are supported within the guide
tubes 56,58. A hecad rest support bar 64 is adjustably
supported within the plastic adjustment mechanisms 60,62

for vertical adjustment of rthe head rest.

With this T-beam configuration, a substantial
portion of the seat back frame 22 mass is away from the
center of mass, which gives better moment of inertia
characteristics, thereby reducing bending stress. A
bending stress formula is illustrated below:

My
=

0:

where ¢ is the bending stress, M is the bending moment,
y 1s the distanrce from the center of mass to the point
of maximum sties-w, 2nd [ is the moment of inertia.
Accordingly, as the moment of inertia (I) increases,

bending stress 1s reduced. Therefore, structural
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integrity of the seat back frame is improved in compari-

son to the prior art tubular back frames.

The present invention also provides a method
of manufacturiny a seat back frame, as illustrated in
Figure 6. The netliod includes extruding an aluminum I-
beam (step 70); cutting the I-beam to a desired length
(step 72); age-hardening the I-beam (step 74); roll-
bending the I-beam in a bend fixture (step 76); boring
attachment apertures in the I-beam (step 78); and boring
head rest guide tube apertures in the I-beam (step 80).
The method further comprises welding guide tubes in the
guide tube apertures (step 82), or swaging guide tubes
in the guide tube apertures (step 82’); and swage-
bolting a cross-member between opposing ends of the I-
beam (step 84). 1I. this manner, the aluminum T-beam may
be purchased in a 716 (fully age-hardened) condition,
rather than purchasing in a lower T4 condition, which
would require post-bending of the I-beam and then
shipping the I-beam back to an appropriate facility for
age-hardening to the T-6 condition. Elimination of the
step of locally annealing the back frame for bending, ox
bending the back frame in an unheat-treated condition,
and then heat-treating after the bending operation, will

significantly reduce manufacturing costs.

FIGS. 7 and 8 1illustrate a double-swaging
attachment of the guide tube 56 to the flat portion
(center support) 38 of the I-beam 32. The guide tube 56
is inserted into an aperture 57 formed in the substan-
tially flat center support 38, and is swaged on both
sides of the flat section 38 whereby to secure the guide
tube 56 within the aperture 57. The swaged portions
59,61 abut the flat center support 38 for securing the
guide tube 56.
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Preferakly, the guide tube 56 has one swaged
portion 59 pre-formed, then it is inserted into the
aperture 57, and the second swaged portion 61 is formed
after insertion. This configuration eliminates welding
of the guide tubes, which would require aluminum guide
tubes to cooperate with the aluminum back frame. By
swaging rather than welding, a steel or other available

headrest guide tube cou:ld be used.

While the hbest - odes for carrying out the
invention have been described in detail, those familiar
with the art to which this invention relates will
recognize various alternative designs and embodiments
for practicing the invention within the scope of the

appended claims.
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What Is Claimed Is:

1. An apparatus for supporting a seat back
in a vehicle, comprising an extruded solid aluminum I-
beam formed in a generally U-shaped configuration and
having opposing ends supported with respect to the
vehicle, said I-beam forming a seat back frame for

supporting a seat back.

2. The apparatus of claim 1, wherein said I-
beam forms an outwardly-facing channel and an inwardly-

facing channel continuously along the length thereof.

3. The apparatus of claim 1, wherein said I-
beam comprises a center support positioned between first
and second flan,es z-xtendiig the length thereof, and
said center support compr:ses first and second apertures
formed therethrough, and said apparatus further compris-
es a palilr of head rest guide tubes disposed in said
first and second apertures, and a head rest bar support-

ed within said guide tubes.

4. The apparatus of claim 3, wherein said
assembly further comprises a pair of head rest bar
adjustment mechanisms supported by said pair of guide

tubes.

5. The apparatus of claim 1, further com-
prising a pair of recliner mechanisms secured to said

opposing ends.

6. The apparatus of claim 1, further com-
prising a cross-member extending between said opposing

ends, and bolted to said opposing ends.
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7. The apparatus of claim 6, further com-
prising a plurality of swaged bolts securing said cross-
member to said opposing ends.

8. A method of manufacturing a vehicle seat
back frame, comprising:

a) extruding an aluminum I-beam comprising
a center support positioned between first and second
flanges extending the length of the I-beam;

b) cutting the I-beam to a desired length;
c) age-hardening the I-beam; and
d) bending the I-beam into a substantially

U-shaped configuration, such that said center support
and first and second flanges cooperate to form an

inwardly-facing channel and an outwardly-facing channel.

9. The method of claim 8, further comprising
boring first and second apertures through the I-beam and
welding first and second guide tubes in the first and

second apertures, respectively.

10. The method of claim 9, further comprising
extending a cross-member between opposing ends of the I-

beam and swaging bolts for attachment of the cross-
member to the I-beam.

11. The method of claim 8, further comprising
boring first and second apertures through the I-beam and
swaging first and second guide tubes into the first and

second apertures, respectively.

12. The method of claim 8, further compris-
ing:
forming first and second attachment holes at

opposing ends cf the I-beam;
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extending a cross-member between the opposing
ends; and
swaging bolts within the attachment holes for

securing the cross-member to the I-beam.

13. A method of attaching a head rest guide
tube to a seat back frame having a substantially flat
section having opposing sides with an aperture formed
therethrough, the method comprising:

(a) inserting the guide tube into the aper-

ture; and

(b) swaging the guide tube over the flat

section, whereby to secure the guide tube

within the aperture.
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