Patent

United States

AN 0 0 O 0 1 O
US005897168A <

19 11} Patent Number: 5,897,168
b » :
Bartelt et al. 451 Date of Patent: Apr. 27, 1999
[54] VEHICLE SEAT FRAME [52] LS. Cl eeeecereresenens 297/452.18; 29/89_27.2
. . . [58] Field of Search ... 297/216.1, 21613,
[75] Inventors: Regina Bartelt, Buisburg, Martin 297/452.1, 452.18; 29/527.5, 897.2
Strenger, Bochum; Hubert Wissdorf, i
Rommerskirchen; Martin Zynda, s 3
Remsheid; Thomas Domehl, Bolanden, [56] References Cited
all of Germany U.S. PATENT DOCUMENTS:
[73] Assignee: Johnson Controls Technology 4,544,204 10/1985 S(fhmale a// ..................... 297/45%18
Company, Plymouth, Mich. 3;23}%3 Jﬂggg g;igs et / :
624, unori H
[21] Appl. No.: 08/981,858 4,695,097  9/1987 Muraishi ...l iene. 297/452.18
. 5,567,017 10/1996 Bourgeois etdl. A...... 297/452.18 X
[22] PCT Filed: Jul. 26, 1996 5,636,901 6/1997 Grilliot et al. / 207/452.18
[86] PCT No: PCI/US96/12349 _ Primary Examiner—Peter R, Brown
§ 371 Date: Apr. 20, 1998 Attorney, Agent, or Firm—Hamess, Dickey & Pierce, PI.C.
§ 102(c) Date: Apr. 20,1998 [57] ABSTRACT
[87] PCT Pub. No.: WO97/04689 A frame of a backrest or 2 sezt made of metal for a motor
. _ vehicle seat can be produced from magnesium in a single
PCT Pub. Date: Feb. 13; 1997 operation. The frame employs a design which uses a
[30] Foreign Application Priority Data Z-shaped pr?jﬁle as its basic geometry and is produced ds a
Jul. 28, 1995 [DE]  Germany ..o 19527470 fagnesium cie castig
[51] It CLE oorceeeeeseceseeimeresssssssensssonseanns A47C 7/40 12 Claims, 1 Drawing Sheet

3




1 MV Dk VIWL, WWILIT WMt iwi

K. Yamada _
A v Sec.) .

e varsaas 500) Baba Building 3rd Floor

T. Hosokawa - - 12:10, Takadanobaba 4-Chome

A. Takahashi ' Shinjuku-ku, Tokyo, 160

K. Taksi """'--—%P-AN : B

A, Mizushiri E @ E u W E e

L JUN 26 200 H June 21, 2000

BROWDY AND NEIMARK, P.L
Suite 300
624 Ninth Street, N.W.

Washington, D.C. 20001-53.032 EROWDY AND NEIMARe Infg.US200(SF)

U.S A
Attn: Mr. Norman J. Latker U E

Re: !nfringeme_nt and Invalidation Study and Opinion
Inre: U.S. Pat. No. 5897168 vs. Our Clients ' Invention

Dear Mr. Latker:

International Patent & Trademark Agents Telephorie : (03)362-5461
Facsimila ! (03)362-5950

Counsel

'S, Em:
Murase

K. Sato

We are writing to you, as Mr. Roger L. Browdy is not available, requesting 'tfhat you
please IMMEDIATELY attend to preparing an_expertise careful judgement and opinioh about

the infringeability of our clients' invention upon the U.S. Pat. No. 5897168 and the prospect
for invalidating such U.S. patent. This U.S. patent is now under dispute, as discussed

later. We would aggremate receiving your best opinion_letter, _first!z VIA FAX_ . before

July 2 0. and secondly receiving the original one via SPECI

July 27, 2000, Thank you for your immediate cooperation for insuring such arrival. |

Enclosed herewith are the following materials for your study and analysis:

- Description onfour clients' invention {die-cast seat back frame and seat |

cushion frame) with drawings, as marked "A".

- A copy of patent specification of the U.S. Patent No. 5897168 in
question, as marked "X".

- Relevant prior-art references:

a) acopy of U.S. Patent No. 4673215, as marked .'k'B"
b) a copy of U.S. Patent No. 5328248, as marked "C"

c) a copy of Japanese U.M. Pub No. 57-81662, as marked "D" alonq |

‘with the English translation thereof.

Hereinafter, our clients’ invention shall be referred to as " invention "A" ",

hefore

L1

and the

U.S. Pat. No. 5897168 as " USP168". Regarding the references, the U.S. Pa:t. Nos.
4673215 and 5328248 be referred as "USP215" and "USP248", respectively, and the

Japanese publication as "JP662".
: ~Cont'd.../
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The foliowing two points are our major concerns:

(1} Infringeability of our cllgnts invention "A" on the USP168

(o Eo) w4 ‘y |
Pieaﬁé petem;ne hether Ahe invention "A" may be infringed on th
claims 1, 2, 5, 6, 9, 11 and 12 of the USP168, or not. This is a first

concern o‘?our chents
(2) Invalidation possibility of the USP168
Is it possible to invalidate all the claims of the USP168 by relying on

the foregoing three references USP215, USP248 and JP662 ? Our
clients wish to know a firm basis for invalidation of the USP168.

Our opinions regarding the USP168

We will set forth our opinions for all the claims of USP168 in sequences as below.
1)  Claim 1

We would fear that the invention "A" seems to be structurally identical to the
Claim 1, except that the central web (1a) of lateral frame section (1)
is inclined outwardly as shown in Figs. 1 (b) and 1 (c). Please advise
whether the invention "A" will infringe on this Claim 1 or not.

On the other hand, we are of the opinion that the Claim 1 can be invg;lidated
by showing the combination of the USP215 and USP248. What is your own
.._—--—--——-———“"_-"-\_ .

oplnlon about that ?

f

2) Claim 2

We would fear that the lower crossbar section (3) of invention "A" seems to
be identical to the lower tie-rod (8) claimed in the Claim 2. However, the
illustrated configuration of such lower die-rod (/ ) is in the form of a widely
expanded flat plate, in contrast to the lower gfossbar section (3) having a

relatively narrow band shape. ,
: e ft'-—f

Cont'd.../
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On the other hand, the Claim 2 can be invalidated by the USP248, we
suppose.

3) Claims 3and 4

Since the framework of invention "A" does not include any cover (8a) for
transfer rod and any upholstery hooks (18), we are of the opinion that the
invention "A" does not infringe on those claims 3 and 4.  Also, we expect
that the combination of the USP215 and USP248 will invalidate the claims 3.
and 4.

4) Claim 5

The invention "A" has a thickened part (1c-1 or 1¢c-2) formed at the edge of

ﬂang'e portion (1b). The thickened part is of course of a large thickness

relative to the flange and web portions (1b ) (1a), -which we believe would :
be different from the lip (4a) stated in the Claim 5 and thus a basis for a\fg'oiding

infringement on the Claim 5.  Also, we expect that the USP248 can be
as a material for invalidation of the same Claim 5.— }4{’ p)

5) Ciaim 6

used

We would admit that the invention "A" includes plural apertures (4h, 3h), as

descried therein, which can correspond to those (11, 12) described in th
Claim 6, and thus there may exit an infringement on that claim. But, we
presume that the Claim 6 might be invalidated by showing the combination
USP248.and JP662.

8) Claims7 and 8

Apparéntly, the invention "A" has no identicai structure to the specific

parts (17) in the side pieces as claimed in the Claims 7 and 8.  Hence,

we helieve that any infringement could not be established in that regard.
But, we expect that those two claims can be invalidated by the USP248

/

Cont'd.../
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7)

8)

USP248. What is your opinion ?

Claim 9

The invention "A" includes a pair of headrest stay guide portions (5)
integrally formed in the upper crossbar section (2). Each of the headrest
stay guide portions (5) is formed with an upper guide recession’ (2a) and a
lower guide recession (2b) . This construction might be identical to what s
described in the Claim 9, which we can admit would comprise an mfrmgement
on that claim. But, invalidation of Claim @ can be made by showing the
JP662, we suppose, because the headrest stay support structure descnbgd
in the JP662 in conjunction with Figs. 1 and 2 is considered identical to that
defined in the Claim 9 in terms of structure. However, the whole frame of
JP662 is formed integraily from a synthetic resin material, which is a dlfferent
aspect from the magnesium die-cast frame of USP168, though.

Claim 10

The invention "A" has a pair of upper and lower casting sprues (6) (7 ).
As seen from the drawings, the upper casting sprue (6 ) is disposed in the
central point of upper crossbar section (2) whereas the lower casting sprue
(7 ) disposed in the central point of lower cross bar section (3 ). This

vertical central arrangement is different from the locations of casting sprues as -

defined in the Claim 10.  Such casting sprue is described as being desiénated
by (18)> which however can not be found in the drawings of USP168. @ur
opinion is therefore that any infringement will not be comprised in this respect
e also presume that the Claim 10 can be invalidated by both USP215 ar_ld

W Iy
Claims 11 and 12

We fear that the invention "A" seem identical to what are defined in thase
method claims 11 and 12. Thus, infringeability of the invention "A" may
possibly be comprised in this particular aspect upon those two claims. ! But,
invalidation of both claims 11 and 12 can be made on the basis of the UsSP248.
What is your optmon on those points.

Cont'd.../
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We would like you to carefully study the above-noted points as well as the attached
documents. You may present any explicit, honest opinions if you have any other effectlve
suggestions or possible breakthrough to the contrary, after reviewing each of our opuglons
As usual, this opinion should be duly prepared in the privileged confidential statement§form.
We expect your excellent analysis and keen opinion on this matter for the sake of our clients'
important rights. At the same time, we welcome your honest opinion for determmlng the
mfrmgeablhty points of the invention "A" and a prospect for success in lnvalldatmg the
1JSP168 in question. :

On this case also, we are strongly asked by our clients to maintain youf total
charges within US$ 4,000.00. Thus, you kind coopration to limit your iotal charqés not
above U$ 4,000.00. while keeping your high quality works will be highly appreciated, in
view of our many new cases and long good business relation as well as for the sake of our
clients.

if you have any inquiry on this matter, please immediately BY FAX let us know.

We look forward to your valuable opinion firstly VIA FAX BEFORE JULY 22,2000,
and secondly via SEPCIAL AIR COURIER before July 27, 2000.

With best regards,

F(eage CO.Y‘-{QVM' Yours very truly,
BY RETURN TAX | Y

B
Y

-

M. Gocho, Director,
Overseas Section
MG/rs:0S.PASCO
Encls.
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Description of Qur Clients' Invention

Figs. 1 (a) through 1 (g) illustrates a seat back frame (SB) of an autorriotive
seat. Figs. 2 (a) to2(c) illustrates a seat cushion frame (SC) of the automotive seat.
Each of the seat back and cushion frames (SB) (SC)is formed by die casting from a

magnesium alloy into a single integral body in the shown configuration.
Brief Description of the Drawings

Fig. 1 (a) is a schematic perspective view of a seat back frame (SB) .
Fig. 1(b) isa sectional view taken along the line A-AinFig. 1 (a).
Fig. 1 (¢) is a sectional view taken along the line B - Bin Fig. 1 (a) .

]

L

Fig. 1 (d) is a sectional view taken along the line C - C in Fig. 1 (a ). , Which al
shows a lateral slide die (8) .

Fig. 1 (e) is a sectional view taken along the line D - D in Fig. 1 (a) .
Fig. 1 (f) is a partly broken perspective view showing a headrest stay guide pbrtion
(5) formed in the upper crossbar section (2 ).

Fig. 1 (g) is a sectinal view taken along the line E - E in Fig. 1 (f) . .

Fig. 2 (a) is a schematic perspective view of a seat cushion frame (SB).
Fig. 2 (b) is a sectional view taken along the line A- AinFig 2 (a) . |

Fig. 2 (¢) is a sectional view taken along the line B - B in Fig. 2 (a) .

While not shown, both seat back and cushion frames (SB) (SC) are formed,
using upper and lower casting dies by one single operation. They are each die caét into
one integral body, except for such separate ﬁttings as spring retainers (9) and rei:!ining
de\)ice (16) .

“The seat back framé (SB) is comprised of a pair of spaced-apart lateral /frame
sections (1) (1), an upper crossbar section (2) and a' lower crossbar section (3), all

of them being formed integarily together by die casting as stated above.  As shown, the

- -




i
upper crosshar section (2) itself forms a complete integral upper part of the frame (éB)

whereas on the other hand, the lower crossbar section (3) is formed in a generally
rectinear band shape and integrally extended between the two lower end portions respectlvely of

two lateral frame sections (1) . 5;"

Each fateral frame section (1) has a generally Z profile or cross-section as sho;vn in
Figs. 1(b) - 1(d), which includes: a center web portion (1a); a pair of ﬂange
portions (1b) (1b), each extending from the center web portion (1a) in a dsrectlon
opposite to each other;, and a palr of first and second thickened portions (1c-1) (10—2)
each being formed in the respective distal ends of the two flange portions (1b) . % it is
noted here that, as shown, the center web portion (1a) is inclined in the direction outuérardiy
of the frame, and that the first and second thickened portions (1c-1) (1¢-2) extend%% from
their respective flange portions (1b) in a direction toward each other. Designi;tions
(11) denote plural holes in which spring retainers (9) are respectively inserted as séen in
Fig. 1 (¢). Plural support springs (e.g. zig-zag spirngs) are extended between théé two
lateral frame sections (1) and retained there by egaging their ends over such spring retéiiners

!
(9), thereby serwng the purpose to resiliently support the back of a passenger. %

Defined in the upper crossbar section (2) are a pair of headrest stay guide porttons_

(5) (5), each having upper and lower guide recessions (2a) (2b) , wherein there are thus
defined two support regions (2a-1) (2b-1) , in each of which, through- hoies (2¢ ) (2c)

are formed in a coaxally alligned manner, as shown in Figs. 1 (f) and 1(g). As

indicated in Fig. 1 (g) | aheadrest stay may be inserted through both two trhough-hoes |(2¢)

in order for a headrest body {not shown) to be securely supported on the seat back frame

(1).

As shown in Fig. 1{e), acastingsprue (6) is formed midway ( central po%nt) in
the upper crossbar section (2).  On the other hand, another casting sprue (7) is
formed midway in the lower crossbar section (3), as in Fig. 1.  Hence, both two éprues
(6) (7) are arranged on the same vertical central line of the frame (1) . |

Designations (4) (4) represent a pair of securing areas to which are fixedly secured

a corresponding pair of reclining devices (see the one (16) in Fig. 2 (a) for instace)

-7 -




having an operative connection between the seat back and cushion frames (SB) (SC) .
Each securing area (4) has a plural apertures (4h) by way of which the reclining device
and other fitting members may be connected as by securing bolts and nuts to the seat :back |

frame (1). As understandable from Fig. 1 (d),  those apertures (4h) are forméd in
the securing area (4) by means of a suitable lateral slide die (8) .
Referring now to Figs. 2 (a) to 2(c), there is illustrated a seat cushion ﬁame
(SC) which is also formed by die casting from a manensium alloy, comprising a péir of
lateral frame sections (10) and a pair of crossbar sections (12) in an integral rnanmeh
As can be seen from Figs. 2 (b) and 2‘(c) , each of the lateral frame seti:tions
(10) is composed of a center web portion (10a) and a pair of first and second ﬂ'ange
portions (10b-1) (10b-2) . While those two flange portions extend from the centei web
portion (10a) in a direction opposite to each other, the second flange portion (10b-2:) is
of a generally " __[—' " configuration in the cross-section, including two honzontal ﬂange
regions defined inwardly of the frame (SC) .
A pair of securing areas (13) .are defined in the respective ends of the two Iatera!
frame sections (10).  As similar to the seat back frame (SB), formed in each seru1rng
area (13) are plural apertures (13h) by way of which the reclining device (16) and
other fitting members may be connected as by securing bolts and nuts to the seat cushion :_frame
(SC). Ofcourse, those apertures (13h) are formed by means of a suitable lateral slide
die, like theone (8) shown inFig.1(d).
Designations (10h) denote plural spring retaining apertures.  As indicated in Fig. 2
(c), the end of each spring (e.g. zig-zag spring)} is securely.engaged in each of ‘those
apertures (10h), so that pIruél springs may be extended between the two lateral frame

sectioins (10) to resjliently support the buttoks portioh of a passenger.
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1
VEHICLE SEAT FRAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention concerns a frame of a back-rest or seat
made of metal for the seat of a motor vehicle. Tt further
concerns a pracess for the manufacture of the frame.

2. Description of the Prior Art

In the manufacture of automobiles magnesinm alloys are
used because of their low specific gravity and their strength.
Among the alloys, which consist esseptially of magnesium,
the so-called “electron metals” (or “Dow metals™) may be
worth considering; these are alloys consisting of 90% or
more magnesivm with—depending on the application addi-
tions of, for example, aluminum, zinc, manganese, COpper or
silicon, which are, in conirast fo aluminum, insensitive to
allkzaline solutions, and which make weight savings of 80%
as compared to iron possible, and ¢ven in camparison with
ajuminum alloys, such as Duralumin, weight savings of 20
to 40% are passible. By means of pickling them ir a nitric
acid containing alkaline dichromate bath, the electron metals
can be given a coating, which protects them against being
attacked by the atmosphere. Alloys of 98% magnesivum and
2% manganese are practically permanently resistant to
water.

In particular, Lhc magnesium alloys with a high proportion
of magpesium seem, therefore, to be predestined for the
manufacture of vehicles, if weight savings combined with
high mechanjcal strength are being desired. A problem in the
application of magnesium for the production of the compli-
cated support structures or frames of motor vehicle seats
consists in the fact that magnesium cannol be spot welded.
Therefore, if need be, only screws or rivets can be basically
considered for the purpose of joining magnesium. The
complicated core-containing dies, which are known from the
support structure designs used for designing with steel, not
only increase the cost of the dies, but generally also require
substantial subsequent machining. Because in contrast to
iron or steel profiles, cast magnesium profiles cannot be
bent, the C-profiles-typical for steel cannol be produced
withont complicated die work and efforts for removing parts
from the dies, as well as with subsequent machining. But
because the mechanical strength or the material hardness of
magnesium and the alloys with a high proportion of mag-
nesitm is below that of steel, it is mecessary in the case of
the otherwise desirable substitution of magnesinm for steel,
‘to -compensate--for-the-reduced- sirength- of-the-material,
among other things, by the choice of. the shape of the
magnesium profile.

The ‘invention is based on the problem of generaling a
magnesium profile for the support structure of a motor
vehicle seat or the back rest pertaining to it, which can be die
cast in one work process in such a way that not only the cost
of the die used, but also the cost of removal from the die and
of any possible subsegquent machining are 10 be minimal.

" The solution in accerdance with the jnvention consists for
support structure of the initially referred to type is that it be
made according to a design—i.e. a siructural assembly—
which has a Z-profile as #s basic geometry and consists of
a magnesium die casling. According to a further aspect of
the jpvention, the design is laid out for a magnesium die
casting tool functioning in accordance with the “waffle iron
principle”. In a process according {o the invention for the
manutacture of a support structure, it Is die casl in a single
operalion in a die according to the waftle iron principle, in
which process preferably. a die without a core is used.

10

15

20
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Improvements and further embodiments wil] be shown
the  subordinate claims.

By virtue of the invenlion it is being achieved that the
magpesium die cast part produced can be easily, that is lo say
by simply pulling an upper and a lower die apart, removed
from the die. Subsequent machiming is gcncra]ly on]y
needed at special locatjons, such as the areas for injecting
material. Without any difficulty, a design is feasible which
permits the dissipation of energy by deformation. Accordmg
to the invention, the design space can be utilized in a
similarly favorable fashion as in the case of cunvcnuonal
stee] designs. In the regions of the siructure, which are
subjected to lower siresses, there is no problem in making ~
the wall thickness thinner than in the case of the regions,
which are subjected to highcr stresses. Tapering for the
removal from the dies is generally not required for the
Z-profile. ;

In accordance with the invention, a Z-proflle is wmcm-
plated as the basic geometric shape. This profile can ipe
produced in a simple or an extended form. The concept ot; a
“Z-profile”, within the scope of the invention, inclndes also
a modified Z-profile, to which, so to speak, an additional]Z
(or L} is added at the lower or upper horizontal line of the
7. By doing this, the ease of removal from the die, that islo
say, the remaval from the die by means of pulling the upper
and the lower die apart, is preserved. However, additional
lateral slides can be provided in the forming lool, which
make it possible 1o generale complicaled forms, flat surfaces -
without a taper or a lead angle for removal from the die (for

dn

- the purpose of joining mechanical elements), and also lixe

30
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necessary reinforcement by means of ribs, which is rcquucd
in many areas. In individual cases.or in individual areas of
the support structure, the Z-profile—which merely repre— .
sents the basic geomelry--~can also be simplified mto an )
L-profile. i

Within the framework of the invention, the magnesm}m
die casting can consist of pure magnesium, bul also off a
magnesivm alloy. Preferred are alloys which consist main]y.
of magnesium, especially those with 90% or mo’lre
magnesium, which are resistant against being attacked by
the atmosphere against water, acids, alkaline solutions, oi;ls
and fats, that is to say against the substances, with which the
support structure in a motor vehicle or in the repair shop may
come inlo contact.

The support structure of a seat frame produced in accor—
dance with the invention can be equipped with ribs, whxch
are 1o be determined in a known manner by means m"
strenglh calculations. Recepiacles for a lateral cover of 1he
seat as well as for a-balancing-spring in-a-possibly ccmlcm-
plated height adjustment device of the seat can be preferab;y
integrated into the base of the seat (the front edge of the
seat). The strueture or the profile can be produced wnhom
difficulty in such a manner, that the connecting members for
the addition of springs below the seat are 1o be provided
without the use of additional slides in the die casling torm
Furthermore, the upholstery hooks as well as a cover for lhe
mechanical adjustment elements of the height adjuslmcpl
device of ihe seal can be integrated into the lateral parts t;)f
the seat of the support structure. Furthermore, the contours
and the wall thickness of the rear tie-bar of the supporl .
structure can be optimized in such a manper that eqpecmlly
in the case of the option without height adjustment, any
additional tie-rod for both of the side parls of the seats
becomes unnecessary. Finally, the connection of the \cgt _
frame to the seal rails, which are provided on the floor panels
of the motor vehicle—dor example in order o save weight,
and particularly for an option without height adjustment-—
can be limited to three points each.
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Also, the support structure of a back-rest frame to be
made, according to the lnvention, from a magnesium die
casting is constructed for reasons of strength, as far as its
basic geomeltry-is concemed, from a Z-profile with the
corresponding use of ribs for the side pieces. In this context,
the upholstery as well as the connecting members of the
draw spring of a wire mat, which forms the basis for the
uphelstery, can be integrated into the side pieces of the
back-resi. The contouring of the upper tie-rod as well as of
ils connection with the side pieces of the back-rest of the seat
can, like all the remaining contouring of the entire support
structure, be determined by strength calculations and
designed on the basis of a simple or an expanded Z-profile.

The back-rest frames in accordance with the invention can
also be equipped with recesses for a head rest; these should
-preferably consist of lateral stmts, which are placed one
above the other, and the posilioning, contovring and wall
thickness of which should also be optimized by calculations
in accordance with the desired values of sirength. The design
can be fashioned according to further aspects of the inven-
tion in such a manner that the casling of the recesses does not
require any additional slides in the die casting form. In order
10 attach a head rest, a design can be chosen, which not only
allows an gasy removal from the die, but also, afier the

installation of a bushing, for example a plastic enclosure, the

use of cxistiug head rests. I the frame of the back-rest)
recesses for an adjustment device of the back-rest of the seat
are to be provided; prcfcrably by means of a massive
rmagnesiym cas lmg spruc. In doing this, the’ m“i‘b"é'z':; mag-
nesiim castmg sprue together with the 0pl1mlzed recessesin
the rest of the. design should penerale a stable and yet
hght-wexght witit. Finally, a cover for a transfer rod as weil
as the upholstery hooks can be integrated ifto the lower
tie-rod at the frame of the back-rest.of the seat.

Details of the invention will be explained on the basis of
a schematic drawing of an example of an embodiment of the
invention. The following is shown:

FIG. 1 is a schematic presentation of a forming tool (for
the back-rest of the seat) for the magnesium die casting,
which consists partly of an exploded view; and

FIG. 2 is a section along the line II-I1I of FIG. 1.

In the magnesium die casting tool, which consists of an
upperdie 1-and a lower die 2 actording 1o FIG. 1; the vehicle
seat frame which, as a whole, is given the designation 3, is
shown as the example of an embodiment of the invention.

From FIG. 2 it can be seen that the vehicle seat frame has
a Z-profile or cross section 4 as its basic geometry with an
L-shaped bend 4a at the iop, which has the purpose of
stiffening it. The Z-profile has a center web 14 with side
edges 14b. Flanges 15 extend from the side edges of the
cenler web 14 in opposite directions from one another. The
‘flanges extend from the center web at an angle of nincty
degrees or more. This facilitates removal of the frame from
the die casting tool. A lip 4a can extend from the distal edge
of one or both of the flanges 15. This Z-profile 4 is produced
by means of a magnesivm die casting process in a die casting
form. The cast Z-profile 4 can be removed from the die in the
simplest possible manner, namely by separation of the upper
dic 1 and the lower die 2 in the direction of separation 5
shown. An equally simple remnoval from the die is possible

ifa Zprofile is provided which is further modified in the
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4
manner defined above, :
The vehicle sezt back-rest frame shown in FIG. 1 consists
of spaced side pieces 6, having upper ends 6a and Jower ends
6b, an upper tie-rod 7 connected to the upper ends of the side
pieces and a lower tie-rod § connected to the lower end
the side picces forming a generally rectangular or trapezoi-
dal cast body. In an alternative form, the lower tie-rod 8 may
be omitted forming a three sided frame. The side pieces can
be equipped with an aperiure 9 for a side airbag and/or with
an aperture 11 or apertures 11 and 12 for the unlocking of the
tilt mechanism in the case of two-door vehicles. Recesses
for a head rest can be integrated into the upper tie-rod 7. The
recess 10 may consist, according to the drawing, of cross
struts 13, whi placed one above the other, and
attachment, contouring and wall thickness of which are joibe
optimized for the desired values of sirength in such a manfer
that the production of the recess does mot require any
additional slides during the die casting process. {
The lower tie-rod-8 has a cover 8a mtcgrated iherem fﬂr

across the seat frame The lower ne-rod is further formed
with upholstery hogl
3]
uphoistery to the frame*mfgnesmm casting sph
located at the side pieces 6 or Jower tic-rod 8.
used as a receplacle for a'back fest ad}ustmem device due

the increased strepgth provided by the extra material of

sprue. The side pieces 6 are inlegrally formed with uphol-.

10-

which are used to attach the seal .

of

he -

stery hooks or support brackets 17 which can be usedito -

mount the scal upholstery, an upholstcry strap, or the draw
spring of a wire mat. :
A frame in accordance with the invention for a seat for a
motor vehicle can be manufactured from magnesinm in a
single operation, if it consists of a design, which has the
Z-profile as its basic geometry, and if it is produced by the
magnesium die casting process. ]
‘We claim:
1. Aframe (3) for a vehicle seat assembly charactemec in
that if has a single piece body cast of magnesium alloy
having a pair of spaced elongated side pieces (6) cach having
upper and lower ends (ﬁa 6b) diid an upper te-rod 7)
connected 1o the upper ehds of the side pieces, the side
plECBb having a profile (4) which'is generally Z-shaped with
a centerweb (14) having opposite-side edges (14a 14b) and
flanges (15) extending ‘from the side edges in opposite
direclions relative to-one another and at amgm Ie:asl
ninely degrees to the cenier web, '
2./The frzme-of claim 1 characterized in thal the s1ngle

piece cast body further comprises a lower 11e rod (8) con-

necled 10 the lower ends of the side pieces.

3. The frame according to claim 2, characlerized by a.

cover (8a) for a transfer rod which is integrated into
lower tie-rod {8) of the frame.

4. The frame according 10 claim 2 characterized | by
upholstery hooks (1 Lﬁ_@) which-aTe inlegrated into the lower
tie-rod of the frames. @& - ;

5. The frume of claim*1 characterized by a lip (4a)
extending from a distal edge of one of the flanges of Jhe
Z-shaped profile of the side pieces, the lip extending gcn-
erally parailel to the center web. i

6. The frame of claim 1 characlerized in that the su]e
pieces include apertures (11, 12) for attaching hardware to

_lhc
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7. The frame accarding to claim 1, characterzed in that
into the side pieces of the frame of the seat, upholstery hooks
(17) as well as a cover for the mechanical adjustment
elements for an adjustment device for the height of the seat
are inlegrated.

8. The frame according to claim 1, characterized in that an
upholstery strap as well as support brackets (17).for a draw
spring of a wire mat to be ipstalled on the frame are
integrated into the side pieces () of the frame.

9. The frame according to claim 1, characterized in that in
the upper tie-rod (7) of the frame, recesses (10) for a head
rest are provided, which include al least two cross siruts
(13), which are located one below the other.

10

6

10. The frame according 1o claim 1, characterized in that
a magnesium casting sprue is located at the side pieces (6)
or at the Jower tie-rod (8) of the frame as a receptacle forthe
back-rest adjustment device.

11. A process for the production of the frame according to
claim 1, characterized in that the metal body is die cast 111 a
single operation in a die without a core.

12. The process according to claim 1, characterized in fhat

"in order to achieve a multiplicity of forms, additional lateral

slides are installed in the casting die.
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1
SEAT FRAME FOR AUTOMOBILE SEATS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a seat frame for an
automotive seat and, more particuiary, to the reinforeed
structure of such seat frame.

2. Description of the Prior Art

Generally, as shown in FIG. 1, a seat S includes a seat
frame (1) internally thereol which is formed of a rigid
body such as metal or the Iike. That is, the seat S com-
prises the seat frame (1), a resilient member enclosing
the periphery of the seat frame (1), and a trim cover
assembly covering the surface thereol. '

Conventionally, as suach seat frame, there has been
frequently used a seat frame which is formed as follows:
that is, four frame materials each having a U-shaped
section, namely, comprising a web and two upper and
lower flanges projecting in the same direction relative
to the web are connected 10 one another in a quadrilat-
eral form with the flanges thereof facing internally. In
this seat frame, when a lifter mechanism is equipped
internally thereof, the lower flanges come into interfer-
ence with the link means or leg means of the lifter mech-
anism. For this reason, there are formed holes or
notches in the flanges, so that the link or leg means of
the lifter mechanism can be faced to the lower side of
the seat frame by means of such holes or notches.

Also, in a pan-type seat frame (1) as shown in FIGS.
2 and 3, when it is equipped with a lifter mechanism,
two frame members of an L-shaped section are respec-
tively attached to the two sides of the lower portion of
the seat frame (1), and the link members (4)(5) of the
lifter mechanism are connected to the vertical portions
of the frame members (2), (see FIG. 2}. On the other
hand, when no lifter mechanism is provided, leg mem-
bers (7) are fixedly secured to the lower portions of the
two sides-of the seat frame (1), so that the seat frame (1)
can be attached via these leg members (7} to floor-side
members such as slide rails and the like, (see F1G. 3).

In addition, such pan-type seat frame (1) is diadvanta-
geous in strength, and, therefore, the side portions
thereof are reinforced, especially the side surface
thereof to which a reclining device is mounted is rein-
forced by a reinforcing member (8).

As described above, in the prior art, the seal frame
formed of the frame materials each having a U-shaped
section must be formed in the flange portions thereof
with the holes or notches for prevention of interference
with the lifter mechanism or the like, with the result
that the seat frame is decreased in strength and involves
a complicated manufacturing process which lowers the

"productivity thereof. This type of seat frame is also

poor in a working efficiency due to the fact that, when
it is directly fixed to the floor-side members such as the
slide rails or the like, its upper flange stands in the way.
Also, the pan-type seat frame requires another member
for reinforcing or mounting, which increases the num-
ber of parts. As a result of this, the seat frame is disad-
vantageous in that it is heavy in weight and expensive.

SUMMARY OF THE INVENTION

The present invention is devised in view of the above-
described circumstances in the prior art. Accordingly, it
is an object of the invention to provide a seat {rame
which is improved in form to be able to eliminate the
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2
drawbacks found in the above-mentioned prior arl seat
[rames,

To accomplish Lhis object, according to one aspect of |
the invention, the present seat frame includes two right ;
and left side frame members each of substantially Z- |
shaped cross-section. In the Z-shaped cross-section side
frame members, when loads are applied thereto, their
respective centers of shearing forces are to be set on
their respective webs or on the portions adjacent }
thereto, with the result that no deflection will be pro-
duced in the two side frame members due to Lorsion.
Therefore, the side frame member of Z-shaped cross-
section is advantageous in strength over frame members
of U-shaped or L-shaped cross section.

According to another aspect of the invention, the two
right and left side frame members are formed such that |
the lower flanges thereof are faced outwardly respec-
tively. This enables the front and rear links of a lifter
mechanism 1o be rotated without interfering with the
right and left side frame members, which eliminates the |
need to form holes or notches in the flanges of the right |
and left side frame members for prevention of interfer-
ence. Thus, the seat frame formed of such side frame
members, as a whole, is sufficiently reliable in strength
as well as the manuofacturing process thereof can be |-
simplified, resulting in the improved productivity.

According 1o still another aspect of the invention, the
front and rear links of the lifter mechanism can be pivot-
ally attached directly to the two right and left frame
members, which eliminates the need for provision of ;
another members such as frames for arranging the lifter |
mechanism as in the prior art seat frames, As a result of §
this, the weight and cost of the seat frame can be re-
duced.

According to yet another aspect of the invention, the ;
front frame of the present seat frame is provided with a
longer upper flange and thus various parts can be }
mounted to this upper flange. For example, a power
motor may be mounted to the lower surface of the
upper flange and then may be connected to the opera-
tion shaft of the lifter mechanism, so that it can serve as :
an electric-powered lifter. :

The above and other related objects and aspects of |
the invention will be apparent from a reading of the
following description of the disclosure found in the
accompanying drawings and novelty thereofl pointed
out in the appended claims. |

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is an explanatory view showing a seat frame
provided within a seat;

FIG. 2 is a perspective view of a conventional seat !
frame; i
FIG. 3 is a perspective view of another conventional

seat frame;

FIG. 4 is a perspective view of a seat frame according
to the invention when it is mounted to slide rails
through a lifter mechanism; '

FIG. 5 is a sectional view taken along the line V-V ;
in FIG. 4;

FIG. 6 is a sectional view laken along the line
VI—VI1 in FIG. 4;

FIG. 7 is a perspective view of a seat frame according 1
to the invetnion when it is mounted directly to the slide |

“rails without using the lifter mechanism; and,

F1G. 8 is a sectiona) view taken along the line VIII-
—VIIIL in FIG. 7.
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DETAILED DSCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

In the drawings, reference numeral (11) designates a
whole seat frame construcied in accordance with the
present invention. This seat frame (11) is a so-calied a
quadrisection frame which can be formed by connect-
ing four independent frame members, that is, two front
and rear frame members (12) (13) and two side frame
members (14). (15) to one another in a gquadrilateral
form. The two right and left side frame members {14),
(15} of the seat frame (11} comprise upper {langes (148),
(1546) extending inwardly and lower flanges (14c), (15¢)
extending outwardly relative to the webs (142}, (154)
thereof, that is, the upper and lower flanges extend in
the mutually opposing directions 1o provide a substan-
tially Z-shaped cross section.

The front frame member (12) is formed in a channel
shape with its upper and lower flanges (124), (12¢) both
extending inwardly of its web (124), the upper flange
(126) being formed substantially longer than the lower
flange (12¢). The rear frame member (13} is formed of a
pipe material of a round section.

Also, in the seat frame (11}, along the inner edges of
the upper flanges (146), (155) of the right and left side
frame members (14), (15), there are provided clamp
piece members (16) in an opposing manner, which mem-
bers (16) are used to mount spring members for receiv-
ing a pad. On the external surfaces of the webs (142),
(152} of the right and left side frame members (14), (15),
there are provided a plurality of raised engagement
portians (17) for securing the end portions of a trim
cover assembly when the trim cover assembly is placed
over the seat frame (11}, Also, on the rear end portion of
the upper flange (155) of the right side frame (15), there
is erected a hinge bracket (18) to which a seat back is
connected, and, correspondingly to this, in the rear
portion of the web (14a) of the left side frame member
(14), there 1s formed a mount hole (19) for mounting a
reclining device.

The seat frame (11) is mounted to slide rails (20) fixed
1o the side of a vehicle floor in @ manner that it can be
moved vertically by means of a lifter mechanism (21).

The above-mentioned lifter mechanism (21) is ar-
ranged as follows; that is, in the front portion of the seat
frame (11), front links (22} are pivotally attached at the
respective first ends thereof via shaft pins (22a) to the
inside surfaces of the webs (344), (154} of the right and
left side frame members (14), (15), respectively, while
the other ends of the front links (22) are pivotally se-
cured via shaft pins (226) to leg members (23) fixed to
the upper surface front portions of upper rails (20a) of
the slide rails (20), respectively. In the rear portion of
the seat frame (11}, rear links (24} are pivotally mounted
at the respective first ends thereof via shaft pins (24a) to
the inside faces of the webs (144), (15a) of the right and

left side frame members (14), (15), with the other ends
of the rear links (24) being pivotally attached via shaft
pins (246) to leg members (25) fixed to the upper surface
rear portion of the upper rails (20a) of the slide rails
{20}, while the central portions of the two rear links (25)
are interconnectied via a connecting rod (26) to each
other.

Also, the front links (22} are respectively provided
with integrally projecting sector gears (27) centering
around the pivotally connected portions of the front
links to the right and left side frame members (14), (15).
Correspondingly to the sector gears (27) of the fromt
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4
links (22), between the webs {14a) and (154) of the two
right and lelt side frume members (14) and (15} there is
journaled an operation shaft (28). to both ends of which
shaft {28) pinion gears (29) are fixed respectively; The
pinion gears {29} are engaged with the sector gears (27)
of the fromt links (22), respectively.

A torsion spring (28a) is wound around the operatlon
shaft {28) with one end of the spring being qecured 1o a
knock pin projected from the operation shaft (28) and
the other end thereof being abutied against and secured
to the lower surface of the upper flange (156) of the
right side frame member (15) whereby the operanon
shaft (28) is rotatably biased in one direction. That is,
the operation shaft (28) is rotatably biased so thal the
front links (22) can be risingly rotaled via the pinion
gears (29} about the pivoally mounted portions thcrcof
1o the leg members (23). ‘

Further, one end of the operational shaft (28} i lsi pro-
jected externally through the web (14a) of the leff side
frame member (14}, and a lock device (30} is moumed to
the projected portion of the shaft (28). ;

This lock device (30) employs a convenuonally; well
known rotational engagement mechanism and thus a
detailed description about the lock device (30} is not
given here. Briefly, it comprises a device body (30z) 10
be connected to the operation shaft {28), and an opera-
tion lever (305) which can be slided 50 as to come o'f_ut of
or go into the device body (302). When the operation
lever (306) is stored within the lock device body 6,300),
the lock device (30) is then Jocked unrotatable relative
to a bracket (31) fixed to the outer surface of the} web
(14a) of the left side frame member (14). When the
operation lever (304) is drawn out of the lock dévtce
body (302}, such locking is removed.

And, when the operation lever {308) is pulled out of
the lock device body (304) to thereby remove jsuch
locked condition, then the torsion spring (282) resdes e}
rotate the operation shaft (28). This rotational move-
ment of the operation shaft (28) is transmitte¢ via the
pinion gears (29) to the sector gears (27) of the front
links (22), so that the front links (22} are rotated m the
stand-up direction thereof and at the same time thé rear
links (24) are also fisingly rotated in the stand-up direc-
tion® thereof via the associated frame members. ;As a
result of this, the seat frame (I1) is moved upwardly.
Thus, when the seat frame (11) reaches a desired posi-
tion in height, the operation lever (305) can be siored
within the lock device (30). In this way, the seat frame
{11) can be adjusted in height. 1

Heretofore, the seat frame (11) according to lhe in-
vention has been described on assumption that;it is
mounted via the lifter mechanism (21) to the slidej rails
(20). The seat frame (11) of the invention, however,
may also be mounted directly to the slide rails (20}iwith
no intervention of the lifter mechanism.

That is, as shown in FIGS. 7 and 8, in this case, the
seat frame (11} is fixed to the upper surfaces of the upper
rails (20a) of the slide rails (20) with bolts (33) andinuts
(34) through mount holes (32) formed in the respective
front and rear portions of the lower flanges (14¢), (15c)
of the twg right and left side frame members (14),i(15).
It should be noted here that such mounting of the seat
frame (11) can be easily realized in the above-mentioned
lower flanges (14¢) and {15¢), because the engagement
portions (17) for engagement of the trim cover assembly
are provided in the webs (144) and (152) of the right and
left side frame members (14) and (15) and thus the lower
flanges (14¢), (15¢) are exposed externally even when
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the seat frame (11) iy covered with the trim cover as-
sembly.

Accordingly, in this embodiment, the lower flanges
(14¢) and (15¢) of the right and left side frame members
(14) and (15) are used to mount the seat frame (11)
directly to the slide rails (20), thereby eliminating the
need for provision of further members such as leg mem-
bers or the like as in the conventional seat frames, This
is effective in improving the productivity of the seat
{rame as well as reducing the cost thereof.

In the illustraied seat frame (11), although only the
right and left side frame members (14) and (15) are
formed so as to have a substantially Z-shaped cross
section, of course, the front and rear frame members
(12) and (13) may also be formed similarly in a substan-
tially Z-shaped cross section.

Also, in the illustrated embodiment; as described
above, the right and left side frame members (14}, (15)
are coupled to the front and rear frame members (12),
(13), with the upper flanges (14b), (15b) thereof facing
internally and the lower flanges (14¢), (15¢) thereof
facing externally. However, for example, when the seat
frame (11) is mounted to slide rails which are narrow in
width and are located inwardly of the two right and left
side frame members (14), (15), the seat frame (11) may
be formed in a manner that the right and left side frame
members (14), (15} are reversed in direction as against
the illustrated embodiment, that is, the upper flanges
(145}, (150) thereof are faced externally while the lower
flanges (14¢), (15¢) thereof are faced intermally. Thus,
the seat frame (11) can be attached to the above narrow
slide rails in the internally facing lower flanges (14¢),
(15¢) of the side frame members thereof.

As has been discussed hereinbefore, the seat frame of
the invention is advantageous in strength, since the
right left side frame members thereof are respectively
formed in a substantially Z-shaped cross section with
the result that the shearing centers thereof exist in the
webs therefor or adjacent portions thereof. Also, in case
where the seat frame of the invention is provided with
a lifter mechanism therein, the parts of the liftér mecha-
nism can respectively be attached to the right and left
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6

side frame members with no interference of the flanges
thereof and thus there is eliminted the need 1o form
holes or notches in the Manges of the frame members,
with the result that the seat frame of the invention is
advantageously increased in strength. At the same lime,
there is no need for provision of further members such
as frames for arrangement of the lifter mechanism and,
therefore, the seat frame of the invention can be re-
duced in weight. On the other hand, in case where the
seat frame of the invention is not eguipped with such
lifter mechanism, the seat frame can be mounted di-
rectly 1o members on the side of the vehicle floor by
using the lower flanges of the right and lefi side frame
members thereof o thereby eliminate the need for pro-
vision of further members such as leg members or the
like, which is advantageous in productivity and is also
effective in reducing the cost thereof. Accordingly, the
present invention provides great practical effects.

What is claimed is:

1. A seat frame comprising:

first and second side frame members each comprising
a vertically extending web, an upper flange ele-
ment integrally formed on an upper edge of said
web and a lower flange element integrally formed
along a lower edge of said web, said upper and
lower flanges projecting horizontally in opposite
directions from said web;

a front frame member welded to a forward end of
each of said side frame members, said front frame
member having a channel-shaped configuration
and including an upper flange and a lower flange,
said upper flange of said front frame member being
longer than said lower flange of said front frame
member; and

a rear frame member welded to a rearward end of
each of said side frame members.

2. A seat frame as in claim 1, wherein said upper
flange of each of said side frame members projects in-
wardly relative 1o said web and sald Jower flange of
each of said side frame members projects outwardly

relative to said web.
& *® L3 *® %
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57 ABSTRACT
A front-lower arm portion is disposed-in the forward

. direction of a vehicle, while a rear.lower arm portion is

disposed in the rearward direction of the vehicle. The
rear-lower arm portion is formed of a material having
greater tensile strength and compressive strength than
that of the front-lower arm portion. A rear end portion
of the front-lower arm portion is overlaid with a front
end portion of the rear-lower arm portion, thereby
securing both end portions together by means of a rivet.

21 Claims, 13 Drawing Sheets
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1
SEAT FRALIE—FOR: A VEHICLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a vehicle seat for
automobiles and the like.

2. Description of the Related Art

Japanese Utility Model Application Laid-Open No.
62-111227 discloses one example of a conventional vehi-
cle seat which is provided in automobiles and the like.

Referring to FIG. 5, a vehicle seat 70 has an upper
arm 72 and a lower arm 74, each of which is formed
from a press-formed iron product. An upper rail 76 of a
seat track 80 is fixed to the underside of the lower arm
74 by means of unillustrated rivets or the like. A lower
rail 78 of the seat track 80 is anchored to a vehicle floor
(not shown) via brackets 81. A locking bracket 82 is
secured by rivets 84 to a substantially central portion of
the upper rail 76 in the longitudinal direction of the
upper rail 76

As illustrated in FIG. 6, an anchoring portion 86 of a
seat belt is mounted to the lower arm 74 by porticn of a
weld bolt 73 and a nut 75, at which location a reinforc-
ing member 88 is fixed by welding and the like for rein-
forcement. As shown in FIG. §, the lower arm 74 is
bolted to brackets 92 and 94 by means of bolts 96 at two
points near both end portions of the lower arm 74 in the
longitudinal direction of the lower arm 74. The brackets
92 and 94 are disposed near both end portions of a cush-
ton frame 90 in the longitudinal direction of the cushion
frame 90.

However, the vehicle seat 70 has a disadvantage in
that the lower arm 74 is heavy because it is formed from
a one-piece press-formed iron product. In order to over-
come the disadvantape, a possible construction can be
formed in which the lower arm 74 is integrally formed
of any light metal such as aluminum, which is lighter
than iron. Nevertheless, this structure still has an incon-
venience in that the strength of the lower arm 74 is too
low to sufficiently transmit a load from the lower arm
74 to the vehicle floor.

SUMMARY OF THE INVENTION

In view of the above-described fact, an object of the
present invention is to provide a vehicle seat in which a
load imposed on a lower arm can be transmitted to a
vehicle floor satisfactorily and a lightweight lower arm
is achievable.

According to the present invention, the vehicle seat
comprises: a front-Jower arm portion; and, a rear lower
arm portion, which is formed of a material having
greater tensile strength and compressive strength than
the front-lower arm portion, the rear-lower arm portion
being overlaid with the front-lower arm portion 50 as to
be fixed jointly thereto.

With the above structure according to the present
invention, a load imposed on the lower arm of the vehi-
cle seat falls into three major categories: a load acting in
the rearward direction of the lower arm, which is im-
parted from a seat back; a tensile load, which is im-
parted from a seat belt; and, a load acting in the down-
ward direction of the lower arm, which is imparted by
an occupant's body weight. These loads are imposed
chiefly to the rear-lower arm portion and are then trans-
mitted to the vehicle floor. The rear-lower arm portion
is formed of a materia] such as an iron plate, which has
greater tensile strength and compressive strength than
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the front-lower arm portion. As a resuli, the slrcngth of
the rear portion of the lower arm is increased such that
the rear portion of the lower arm is able to sufficiently
transmit a load to the vehicle floor. In addition, the
front portion of the lower arm is a lightweight member
made of, for example, light metal such as alummum.
which has a relatively low degree of tensile strength
and compressive strength. As a result, the ovcrall
weight of the lower arm can decrease to prowde a
lightweight lower arm.

Furthermore;<a~seat-back-uged by !hg_g_resent mvcp
tion COmpEISSES,Qjﬁ%LJlan»fImMWhJCh 15 mtegra]ly
cast-formed and is fixed to the rear-lower arm pomon
SO &5 10 Support an oceupant; and, a woven spring merh-
ber, which is formed of elastic fibers and is amchorf:r:]3 to
the seat back frame. In addnlon, the seat back frame
comprises: a vertical wall ngmgn, which extends aJong
the outer peripRery of the seat back frame; a plurallt}g of
spring-mounting memberts, which are prowded inside
the vertital wall portion so as to hold the woven spnng
member againt the spring-mounting members; a work-
ing ho]e, which is punched/between the vertical wall
portion and the spring-mounting member 50 as to mount
the woven $pring member to the seat back frame; and a
reinforcing member, which increases the strength of the
spring-mounting member. 1

According to the seat back with the above strfucture,
a bar-shaped mentber such as an end portion of a screw
driver is held against the working hole wh1ch1 is
punched in the reinforcing member. With the bar-
shaped member vsed as a fulerum, 2 hooking portionion
the woven spring member can be held against an inter-
locking member which is mounted to a spring-mounting
seat. This step can provide improvcd operation in the
combining of the woven spnng member with the seat
back frame. Furthermore, in the seat back frame, the
spring-mounting seat and the vertical wall portion §re
connected together by the reinforcing member, thereby
allowing the spring-mounting members on the seat back
frame to have greater strength. 5

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view as diagonally v1ewed
from the front of a seat track of a vehicle seat accordmg
to a first embodiment of the present invention, showmg
an assembled state of the seat track, z
FIG. 2 s a cross-sectional view taken along line 2—3—
of FIG. 1, :

FIG. 3 is a cross-sectional view taken along line 3—3
of FIG. 1, :

FIG. 4A is a cross-sectional view taken along the lme
4A—4A of FIG. 1, illustrating a lower end portion of a
rear-reinforcing portion for the vehicle seat accordg:g
to the first émbodiment of the present invention, !

FIG. 4B is a cross-sectional view taken along the lipe
4B—48 of FIG. 1, showing a lower end portion of a
front-reinforcing member for the vehicle seat according
to the first embodiment of the present invention, }

FIG. § is a side view illustrating an assembled statejof
a seat track for a conventional vehicle seat, i

FIG. 6 is a crass-sectional view taken along line 6—-—~6
of FIG. 5,

FIG. 7A is a perspective view seen diagonally frc m
the front of a seat back frame, which is used by the
vehicle seat according to a second embodiment of the

present invention,
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FIG. 7B is a partially partial cross-sectional perspec-
tive view of a seat back frame shown in of FIG. 7A,

FIG. Bis a cross-sectional view of a seat back frame
showing a state of mounting a woven spring member to
the seat back frame,

F1G. 9 is a descriptive illustration for mounting a
woven spring member to the seat back frame, which is
used by the vehicle seat according to the second em-
bodiment of the present invention,

FIG. 10 is a perspective view seen diagonally from
the front of the woven spring member of the vehicle
seat according to the second embodiment of the present
invention, .

FIG. 11 is a perspective view seen diagonally from
the front of a seat back frame of a vehicle seat according
to another embodiment of the present invention,

FIG. 12 is a perspective view seen diagonally from
the front of a seat back frame of a conventional vehicle
seat, '

FIG. 13 is a cross-sectional view taken along line
13—13 of FIG. 12,

FIG. 14 is a perspective view seen diagonally from
the front of a seat back frame for another type of a
conventional vehicle seat, and

FIG. 15 15 a cross-sectional view taken along line
15—15 of FI1G. 14,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A first embodiment of a vehicle seat according to the
present invention will now be described with reference
to FIGS. 110 4,

Referring to FIG. 1, each lower arm 12 for a vehicle
seat 10 according to the first embodiment is formed
with: a front-lower arm portion 14, which forms a front
portion of the lower arm 12; and, a rear-lower arm
portion 16, which forms a rear portion of the lower arm
12. the rear-lower arm portion 16 is a member such as a
press-formed iron plate, which has relatively great ten-
sile strength and compressive strength. The front-lower
arm portion 14 is a relatively lightweight member, for
example, a press-formed product of light metal such as
aluminum.

At a rear end portion of the rear-lower arm portion
16, components such as a ratchet 18, a pole 20, a spring
22, and a handie 24 are mounted to functionally serve as
a reclining mechanism. A rear-reinforcing member 25 is
formed of an aluminum-extruded material. Both end
portions of the rear-reinforcing member 25 are bolted
by bolts 27 to lower points of the rear end portions of
the rear-Jower arm portions 16 which are disposed at
both sides of the vehicle seat 10. The rear-reinforcing
member 25 thereby spans the rear end portions of both
of the rear-lower arm portions 16. _

A lower end porticn of the rear-lower arm portion 16
is fixed by rivets 29 to a vertical wall portion 28A of an
upper rail 28. The upper rail 28 and a lower rail 23 form
a seat track 21. A base portion 28B of the upper rail 28
is swingably held against the lower rail 23 which is
anchored to an unillustrated vehicle floor. On the rear-
lower arm portion 16 which is disposed at the right of
the vehicle seat 10, a lap belt 26 is mounted at a substan-
tially central portion of the rear-lower arm portion 16 in
the longitudinal direction of the vehicle seat 10, A
lower end portion of the lap belt 26 is secured joint]y to
the vertical wall portion 28A of-the upper rail 28 and
the rear-lower arm portion 16 by means of a bolt 31.
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A front end portion 16A of the rear-lower arm por-

tion 16 reaches to a substantially central portion of the
lower arm 12 in the longitudinal direction of the vehicle

seat 10. A rear end portion 14A of the front-lower arm |

portion 14 extends to the same portion of the lower arm
12. The rear end portion 14A of the front-lower arm
portion 14 is thereby overlaid with an outer side of the
front end portion 16A of the rear-lower arm portion 16
in the transverse direction of the vehicle seat 10.

As shown in FIG. 2, the vertical wall portion 28A of

the upper rail 28 is interposed between the front end;
portion 16A of the rear-Jower arm portion 16 and the !
rear end portion 14A of the front-lower arm portion 14.

A locking bracket 30 is held against an inner surface
(toward the right in FIG. 2) of the front end portion
16A of the rear-lower arm portion 16, The front end
portion 16A of the rear-lower arm portion 16, the rear

end portion 14A of the front-lower arm portion 14, the!

vertical wall portion 28A of the upper rail 28, and the

locking bracket 30 are secured together by a rivet 33. :
Reference numbers 36, 38, and 41 in FIG. 2 represent |

a slide handle, a locking plate, and a seat track-equaliz-
ing wire respectively.
As illustrated in FIG. 1, a lower portion of the front-

lower arm portion 14 is overlaid with an outer side of’

the vertical wall portion 28A of the pper rail 28 in the

transverse directicn of the vehicle seat 10. A front-rein-!

forcing member 32, which is formed of an aluminum-
extruded material, spans between front portions 14B of;
the front-lower arm portions 14 which are disposed at

both sides of the vehicle seat 10. As can be seen from.

FIG. 3, one end of the front-reinforcing member 32 is

secured by a bolt 34 jointly to the front portion 14B of}
the front-lower arm portion 14 and the vertical wall;

portion 28A of the upper rail 28. The front-reinforcing
member 32 and the rear-reinforcing member 25 have
respective bolted portions 32A and 25A (the latter
being unillustrated). The bolted portions 32A and 25A
are hollow at the time of extrusion molding; however, 2
threaded portion is then formed around ap inner surface

of each of the bolted portions 32A and 25A by way of!

a_fter-pmcessmg

As shown in FIG. 1, the lower arms 12 disposed at]
both sides of the vehicle seat 10 are connected together|

via the froni-reinforcing member 32 and the rear-rein-
forcing member 25, thereby forming a frame structure.
Referring to F1G. 4A and FIG. 4B, a lower end portion

of the rear-reinforcing member 25 is processed to formi
a planar surface having a small cross-section in thick-{

ness. A lower end portion of the front-reinforcing mem-;
ber 32 is processed to form a groove having a substan-]
tially U-shaped cross-section. With this treatment,’
hooking members 48, which are fixed at both terminal
end portions of a seat cover 46, can be anchored to the
respective end portions of the rear-reinforcing member

25 and the front-reinforeing member 32. Furthermore,]

as seen from FIG. 1, cut-out-uprising portions 42 are,
provided in a predetermined place on respective inner

surfaces of the front-lower arm portion 14, the rear-:

Jower arm portion 16, and the Jocking bracket 30. A
frame portion 40A for seat springs 40 is held against the
cut-out-uprising portions 42.

The operations of the present embodiment will now:
be described.

With the above structure according to the prcsent

embodiment, a load imposed on the lower arm 12 of the; .

vehicle seat 10 falls into three major categories: a load
acting in the rear direction of the lower arm 12, which




5,328,248

5

is imparted from a seat back via 2 reclining mechanism;
a tensile load, which is imparted from a seat belt via the
lap belt 26; and, a load:acting in the downward direction
of the lower arm 12, which is 1mpaned by an occupant’s
body weight via the seat springs 40. These loads are
imparted chiefly to a rear portion of the lower arm 12,
i.e,, the rear-lower arm portion 16, and are then trans-
mitted to a vehicle floor. The rear-lower arm portion
16, which is an iron plate member, thus acquires greater
tensile strength and compressive strength, thereby al-
lowing a load imposed on the rear-lower arm portion 16
to be transmitted to the vehicle floor satisfactorily. In
addition, a front portion of the lower arm 12, ie,, the
front-lower arm portion 14 is less sensitive to the above-
described loads, and is formed of a light metal such as
aluminum which has less tensile strength and compres-
sive strength. The overall weight of the lower arm 12
can thereby be ]essened tc achieve a lightweight lower
arm 12.

Furthermore, accordmg to the present embodiment,
the vertical wall portion 28A of the upper rail 28 ex-
tends upward so as to be fixed directly to the front-
lower arm portion 14, the rear-lower arm portion 16,
the front-reinforcing member 32, and the rear-reinforc-
ing member 25 by means of rivets 33 and 29 and bolts 34
and 27. As a result, an entire outline of these members is
formed into a rectangular shape, thereby allowing con-
ventional cushion frames to be eliminated. Further-
more, a conveniently assembled structure is achieved by
a step of bolting the front-reinforcing member 32 and
the rear-reinforcing member 25 to adjacent members
thereof. In addition, accerding to the present embodi-
ment, the respective end portions of the front-reinforc-
ing member 32 and the rear-reinforcing member 25 are
processed to form a groove having a substantially U-
shaped cross-section or a planar surface having a small
cross-section in thickness, Both terminal end portions of
a seat cover can thereby be fixed to the respective end
portions of the front-reinforcing member 32 and the
rear-reinforcing member 25. This processing eliminates
2 cover-setting plate 99 for fixing a terminal end portior.
of a seat cover, as shown in FIG. 5, which is provided
in conventional constructions, As a consequence, a
lightweight preduct which has greatly fewer compo-
nents and involves less cost is now achievable.

The above structure according to the present inven-
tion provides improved operations in which 2 load im-
parted on the lower arm can sufficiently be transmitted
to the vehicle floor. A lighter lower arm can also be

Next, a seat back used on the vehicle seat according
to the present invention will be deScribed with refer-
ence 10 FIGS. 7A to 10, :

Referring to FIG. 7A, a seat back frame 112 used on
a seat back 110 of the vehicle seat according to the
present embodiment is a high-back type, provided with
a head restraint portion 114, The seat back frame 112 is
molded out of metal including aluminum, magnesium,
¢tc., by casts such as a die cast or the like.

A pair of reclining mechanism-mounting portions 116,

are provided at opposite lower-end portions of the seat
back 110 in the transverse direction of the seat back 110.
Each of the reclining mechanism- -mounting portions
116 has mounting hojes 118 for the insertion of belts and
nuts, both of "hxch are uml]ustrated The seat back ]10
is disposed at a_rear portion-of-an-unillustrated seat
cushson by. mcans\of the above-noted bolts and nuts.

e
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A base portion I&A of the seat back frame 112,
which supports the head, back, and waist of an occu-
pant, includes: a frame. portlon 120; and, 2 plurality of
beam portions 122, which span between opposite sides
of the frame portion 120 in the transverse direction of
the seat back 110. A vertical wall portion 124, which
protrudes in the forward direction of the seat back 110,
is formed on the outer periphery of the frame portion
120. Flanges 123 are formed along edge portions of the
beam portions 122 on the inner periphery of the frame
portion 120. Without interruption, the flanges 123
project at a substantially constant height in the forward
direction of the seat back 110. The height L of the verti-
cal wall portion 124 i
greater distances tow: e head restraint portion 114
from the re ichmng mechanism-mounting portion 116.
The vertical wall portion 124 then achieves its maxi-
mum helght "L1 at a location thereof which represents
the waist Of)lfn occupant, Thereafter, helght L gradually

lessens as the head restraint porticn 114 is approached.
When the Head restraint port:on 114 is reached, helght
L is at m;l‘iunum L2

A pair of cover-fixing grooves 125 are formed on
portions of the Vertical wall portion 124 of the seat back

frame 112 otfier than the head restraint portion 124. The

cover-fixing groove 125 is fomgci’by an end portion of
the vertical wall portion 124 being bent.into a U shape
in an outward direction of the. SEAt bR TrAme T12. As
shown in FIG."§! a plate- shapcd mterlock.mg strip
127A, which is secured to an end pomon of acover 12
for the seat back 110, is held against the cover-fixipg
groove 125,

Referring back 10 FIG. TA, a side frame 126 is inte-
graliy formed with the seat back frame 112 in the vicin-
ity of maximuf height L1 of the vertical wall portion
124. The side frdme 126 is of a lateral U-shape when
viewed from.the side thercof with a curved portion jof
the side frame 126 d1re d m ‘the forward direction jof
the seat back 110, "

In addition, as illustrated in FIG. 11, the side frame
126 may also be separable from the seat back frame 112
In this case, the side frame 126 is formed as a bar megn-
ber made of metal such as a}urﬁ\mum or magnesium. Pins
126A are formed at opposite end portions of the sxde
frame 126 so as to be inserted through mounting ho;es
113 which are provided in the seat back frame 112. An
end portion of a mounting leg 126B, which extends
from a substantizlly central portion of the side frame
126, is then bolted into a threaded hole 117 of the seat
back frame 112 by means of a bolt 115.

Refc‘rrmg back to FIG. 7A, a plurality of spnng-
mounting seats.130 are provided on the frame portlon
120 of the base Portion 112A of the seat back frame 112
Being spaced at predetermined intervals along the vem-
cal wall portion 124; the spring-mounting seats 130 are
formed on portions of the seat back frame 112 other
than the head restraint portion 114. ']:bf_spnng_moum-
ing seats\lﬂﬂ.gre—mtcgrallg fbrmcd with the seat back
frame 112. ¢~

"As can be seen frooi FIG. 7B a bolt hole 140 is lo-
cated at a substantially central portion of the spring-
mounting seat 130. A threaded portion is formed around
a inner circumferentizl surface of the bolt hole 140. As
shown in FIG. §, a fluted bolt 142 is engaged into the
threaded poruon §

Asillustrated in FIG, 10, a seat back cushion member
is formed by using elastic fibers, as a woven spnng
member 144. At each end portion of the woven spring

& steeply at successively
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member 144 in the transverse direction thereof, a
spring-mounting bracket 146, which is made of a hard
steel wire, is mounted thereto by way of stitching or
welding. Referring to FIG. 9, the spring-mounting
bracket 146 is provided with an interlocking portion
146A; which is bent into a U-shape at a predetermined
distance in a direction opposite from the woven spring
member 144. A portion of the woven spring member
144, which is opposite the interlocking portion 1464, is
clipped in a rectangular form in a direction opposite
from the interlocking portion 146A, thereby forming a
notched portion 146A. In addition, as shown in FIG. 8,
the interlocking portion 146A of the spring-mounting
bracket 146 is held against a fiuted portion 142A of the
fluted bolt 142,

As illustrated in FIG. 8, a first hub portion 132 is
integrally formed with the spring-mounting seat 130
and the vertical wall portion 124 so as t¢ connect there-
between. The first hub portion 132 thereby serves as a
reinforcing member. The first hub portion 132 has an
arc-shaped cross-section which draws a gradually con-
vex curve in the downward direction of the seat back
frame 112. Referring to FIG. 7B, a working hole 134 is
punched at a substantially central portion of the first
hub portion 132. The working hole 134 has a concave
portion having a rectangular cross-section. In addition,
a second hub portion 136 is integrally formed with the
spring-mounting scat 130 and a flange 123 s0 as to con-
nect therebetween,

Next, the operation of the seat back in the preseat
embodiment will be described.

Referring to FIG. 9, according to the present aspect
of the above-described structure, a bar-shaped member
such as an end portion 148A of a screw driver 148 is
inserted through the interlocking portion 146A of the
spring-mounting bracket 146 of the woven spring mem-
ber 144, The end portion 148A of the screw driver 148
is further inserted into the working hole 134 of the first
hub portion 132 so as to be held against the working
hole 134, In this state (as illustrated in FIG. 9), the
screw driver 148 is rotated in an ontward direction of
the seat back frame 112 (in a direction of arrow A), with
the end portion 148A of the screw driver 148 used as a
fulcrum. As shown in FIG. 8, the interlocking portion
146A of the spring-mounting bracket 146 can thereby
be easily held against the fluted portion 142A of the
fluted bolt 142, which is screwed in the spring-mount-
ing seat 130, independently of a tensile force from the
woven spring member 144. This step provides im-
proved operativity in the combining of the woven
spring member 144 with the seat back frame 112

In addition, in the seat back frame 112, the spring-
mounting seat 130 and the vertical wall portion 124 are
connected together by the first hub portion 132, thereby
allowing the spring-mounting seat 130 en the seat back
frame 112 to acquire greater strength.

Furthermore, according to the present embodiment,
no holes are formed in an outer wall surface of the seat
back frame 112, unlike a configuration with a cut-out
uprising portion for serving as a spring-interlocking
portion 182, as shown in FIG. 14. Therefore, the seat
back frame 112 can be desigiied to expose the outer wall
surface thereof without detractin rable
. In additions Fding to the present €
diment, the seat back frame 112 is cast-formed,
thereby allowing the spring-mounting seat 130 to be
positioned freely and providing the woven spring men.,
r with an appropriate tensile force.
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The present embodiment uses the seat back frame 112
of a high-back type which is provided with a head re-

straint portion 114. In lieu thereof, a low-back type seat .
back frame having a separable head restraint portion !

may also be used.

The above-described structure according to the pres- |

ent invention provides improved operations in which:
the woven spring member can be combined morg oper-
atively with the seat back frame; and, spring-mounting
members on the seat back frame can scquire increased
strength.

What is claimed is:

1. A seat frame for a vehicle comprising:

a front-lower arm;

a'rear-lower arm, which is formed of a material hav-

“ing greater tensile strength and compressive i
strength than said front-lower arm, sajd rear-lower ;

arm being overlaid with said front-lower arm so as
to be fixed Jo:ntly to said front-lower arfh;

» a seat back frame, whichs integrally cast-formed and
is fixed to said rear-lower arm so as to support an

occupant; and,

a woven spring member, which is formed of elastic |

fibers and is secured 1o said seat back frame,
wherein said seat back frame comprises:
a vertical wall portion, which extends along a pe-
riphery of said seat back frame;

a plurality of spring-mounting members which are:
disposed inside said vertical wall portion so as to

engage with said woven spring member; and
a reinforcing member, which connects said vertical
wall portion and each of said spring-mounting

members for reinforcing the spring-mounting

members,

a hole, which is used to mount said woven spring ;

member on said seat back frame, being provided
in said reinforcing member between said vertical
wall portien and each of said spring-mounting
members.

2. A scat frame for a vehicle according to clzim 1,

wherein a rear end portion of said front-lower arm is;

secured to a front end portion of said rear-lower arm by
mezns of a rivet.

3. A seat frame for a vehicle according to claim 1,
wherein said front-lower arm is & press-formed light
metal produoct.

4, A seat frame for a vehicle according to claim 1,1
wherein said rear-lower arm is a press-formed iron plate

product.

5. A seat frame for a vehicle according to claim 1,
wherein said front-lower arm is formed by a pair of
front-lower arm members, and said rear-lower arm 15
formed by a pair of rear-lower arm members,

a2 front-reinforcing member being provided at a vicin-
ity of 2 front end portion of said pair of front-lower!
arm members, and connecting said pair of front-{

lower arm members; and
a rear-reinforcing member being provided at & vicin-

ity of a rear end portion of said pair of rear-lower:
arm members, and connecting said pair of rear-;

lower arm members,

wherein a lower frame member is formed by said
front-lower arm, said rear-lower arm, said front-
reinforcing member, and said rcar-rcinforcing
member,

6. A seat frame for a vehicle accordlng to claim 5.}
wherein said front-reinforcing member 15 bolted to said

pair of front lower arm members.
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7. A seat frame for a vehicle according to claim 6,
“wherein one end of said front-reinforcing member is

formed with a groove having a substantially U-shaped-

cross-section, a terminal end portion of a seat cover,
which forms a covering for said vehicle seat, being fixed
to said groove. .

8. A seat frame for a vehicle according to claim 5,
wherein said rear-reinforcing member is bolted to said
pair of rear-lower arm members.

9. A seat frame for a vehicle according to claim §,
wherein one end of said rear-reinforcing member is
formed with & planar surface having a thin cross-sec-
tion, 2 terminal end portion of a seat cover, which forms
a covering for said vehicle seat, being fixed to said
planar surface.

10. A seat frame for a vehicle according to claim 1,
wherein each of said spring-mounting members has an
interlocking member which engages with said wowven
spring member.

11. A seat frame for a vehicle according to claim 18,
wherein each of said spring-mounting members has a
spring-mounting seat to which said interlocking mem-
ber is mounted.

12. A seat frame for a vehicle according to claim 11,
wherein said woven spring member has hooking mem-
bers at opposite end portions thereof in a transverse
direction of said woven spring member, each of said
hooking members engaging with said spring-mounting
seats,

13. A seat frame for a vehicle according to claim 1%,
wherein said reinforcing member is integrally formed

-with said vertical wall portion and said spring-mounting
seat.

14. A seat frame for a vehicle according to claim 13,
wherein said reinforcing member has said hole at a
substantially central portion thereof,

15. A seat frame for a vehicle according to claim 11,
wherein said spring-mounting seat has an interlocking
member-mounting hole, said interlocking member being
provided in said interlocking member-mounting hole so
as to be freely engaged therein.

16. A seat frame for a vehicle comprising:
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a seat back frame, which is cast-formed and is fixed to
a rear-lower arm portion so as to support an occu-
pant; and,

a woven spring member, which is formed of elastic
fibers and is fixed to said seat back frame,

wherein said seat back frame comprises:

a vertical wall portion, which extends along a pe-
riphery of said seat back frame;

a plurality of spring-mounting seats, which are-

disposed inside said vertical wall portion and
mount interlocking members to said spring-
mounting seats, so that said woven spring mem-
ber engages with said interlocking members;
and, :

a reinforcing member, which connects said vertical -

wall portion and each of said spring-mounting
seats, for reinforcing said spring-mounting seats,

a hole, which is used to mount said woven spring

member on said seat back frame, being provided in
said reinforcing member between said vertical wall
portion and each of said spring-mounting seats.

17. A seat frame for a vehicle according to claim 16,
wherein said woven spring member has hooking mem-
bers at opposite end portions thereof in a transverse
direction of said woven spring member, said hooking
members engaging with said interlocking members.

18. A seat frame for a vehicle according 1o claim 17,
wherein said hooking members are a metal wire.

19. A seat frame for a vehicle according to claim 17,
wherein sald hooking members are sewed or welded to
said woven spring member.

20. A seat frame for a vehicle according to claim 16,
wherein said reinforcing member is integrally formed
with said vertical wall portion and each of said spring-
mounting seats, said reinforcing member having said
hole at a substantially central portion thereof.

21. A seat frame for a vehicle according 10 claim 186,
wherein each of said spring-mounting seats has an inter-
locking member-mounting hole, each of said interiock-
ing members being provided in said interlocking mem-

ber-mounting kole so as to be freely engaged therein.
*® x % L] *
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'Translation (for only the speciﬁcation of Japanese Laid-Cpen U.M. Pub. No. 57-81662)
1. Title of Invention :
Seat Bagk Frame Structure
2. Scope of Claim for Utility Model registration:

A seat back frame structure formed from a synthetic resin material, characterized in

a boss portion (8) is defined integrally in an gp’pie_r part of seat back frame , wherein sa

boss portion is formed with an headrest stay insertion area opened in the upper side thereof.

that
id

(Translator's note: the designation (8) is inserted for clarity, because the wording "boss

portion" does not appear in the detailed descriptions hereinafter, but it only appears at the last

portion of this specification on Page 5 relating to the explanation of reference numerals
figures, which reads as follows " numeral (8) refers to a boss portion which forms the he
guide portion”. So, the boss portion corresponds to the headrest guide portion (8 or 18) d

in the descriptions. )

{

3. Detailed Description of the Invention

The present invention relates to a seat back structure formed from a synthetic

material, which is adapted for use in vehicle seat unit.

In forming a seat back frame for vehicle seat unit, there has been increasing demar

its weight reduction, mass production and cost diminishment. . To meet such demands,

been proposed to employ a synthetic resin material for producing the seat back frame. A,

in the
adrest

efined

resin

ds for |

:it has

typical

example of the synthetic resin material includes a fiber reinforced plastics containing elongated




fibers therein, such as glass fibers.

Among the known seat back frames of this kind, there has been a seat back frame ;_of the

type wherein a headrest can be installed in a vertically adjustable manner.  Fig. 5 showq; slich
type of conventional seat back frame (50) including a headrest mounting portion which ,allfbws a
headrest (54) to be installed therein.  This headrest mounting portion is defined by intégrally
bonding a separate guide member (53) of generally channel cross-section, as by fusinj_g, to
the upper area of backrest plate section (51) of the seat back frame. The backresfj plate
section is surrounded by an upstanding piece (52) which erects in a direction forwardly of the
seat back frame. This conventional headrest mounting pottion, howevér, has suffered érom a
high cost raise since it requires forming of such separate body of guide member (53) and é labor
for bonding it to the seat back frame, which results in a troublesome and complicated assen%b|age
of the seat back frame itself as well as an increase of parts and fittings therefor. |
In order to avoid the foregoing drawbacks of conventional seat back frame, we have: made

the present invention, and the purpose thereof is to provide a seat back frame structure whérein a
headrest guide is integrally formed in a seat back frame, thereby eliminating the steps of b'Jnding
the headrest guide to the frame so as to achieve reduction of parts and costs involved.
Hereinafter, description will be made of one preferred embodiment of the present
invention, with reference to the annexed drawings. |
Fig. 1is a perspective view of a seat frame. Designation (1) denotes a seat c.ushion

frame. This seat cushion frame (1) is provided with a seat cushion. (2) on the:upper
surface thereof and alsq provided with a pair of seat rails (3) (3) laterally of the bottom side
thereof.  Designation (5) denotes a seat back frame which is operatively connected via a
| reclining device (4) with the seat cushion frame (1).

In forming the seat back frame (5), a base material used is a fiber reinforced plastics

containing therein elongated fibers such as glass fibers.  In cperation, for instance, a st?mping
may be empioyed to for(n and shape such fiber reinforced plastics material into a given sl’éape of
seat back frame.  The seat back frame (5) so formed has a generally flat body (6) and an
upstanding piece (7) defined in the upper, Ileft and right sides of the body (6). | The

upstanding piece (7) projects from the body (6) in a direction forwardly of the frame (5) |and is




-3.

not defined in the lower side of that body (6). | That is, both generally flat body (6

upétanding piece (7) are fomred integrally together, such that the projected piece

) and
L(7)

continously extend along the upper, left and right edges of the body (6), thus circumséribing

those edges to assume an inverted-U-shaped configuration.

In the upper portion (7a) of the thus-formed upstanding piece (7), a headrest
_portion (8) is integrally formed suich as to be disposed midway in the longitudinal direction
upper portion (7a).  According to the illustrated embodiment, the headrest guide portic
protrudes in a direction forwardly of the frame (5), having a solid body whose thickness is
to the width of upper portion (7a).  Further, the headrest guide pbrtion (8) is situated
upper area of generally flat body (6) and adjoins integrélly to that particular body (6) a

upper portion (7a). The headrest guide portion (8) includes: an insertion hole

guide
of the
n (8)
. equal
at the
nd the
(8a)

opened in the upper portion (7a) of upstanding peice (7); a space (8b) which is defined

below the insertion hole (8a) and commnuicates therewith; and a hole (8d) formed'

bottom wall {8¢c).  The insertion hole (8a) and the hole (8d) are respectively situated

in the
at the

upper and lower sides of headrest guide portion (8). One opening (8e} is defined rearwardly

of the insertion hole (8a), and another opening (8f) also defined rearwardly of the hole

(8d) .

Those two openings (8e) (8f) are so defined as to face to both foreward and rearward sides of

headrest guide portion (8),  In addition, still another opening (8g) is defined in the f?mard

side of headrest guide portion (8). Thus, it is seen that one set of the openings (8e) (81?5

) and

the aforesaid opening (8g) are respectively situated rearwardly and forwardly of the headrsit guide

!
portion (8).  All those openings (8e) to (8g) communicate with the space (8b). Z

But,

the purpose of those openins (8e) to (8g) is merely to facsiliate the ease of removing dies from

the resultant seat back frame, and thus, they should not necessarily be formed .

An

adjustment stopper element (9), such as a resilient stopper spring, is securely attached ion the

right and left inner walls of headrst guide portion where the space (8b) is defined, or attached on

at least one of those two inner walls. A stay (10a) of headrest (10), which is inserted

through the insertion hole (8a), space (8b) and lower hole (8d), is formed with notches

(10b ...) in both lateral sides thereof.  Since the notches (10b...) may be selectively engaged

over the aforesaid adjustment stopper element (9), itis possible to adjustably lock the hiéadrest




(10) at a desired level.
The above-constructed seat back frame (5) is covered with a cushion material and

uphoistery on both forward and rearward sides thereof as well as on the peripheral lateral sides

thereof, whereupon a sqat back is obtained.
| Fig. 4 shows another alternative embodiment, according to which, the whole of seat back
frame (15) is so formgd to assume an ihverted?U-shaped shape having an opening jz%ormed
centrally thereof, whereby there is produced a seat back frame body (16).  The seaii’c back
frame body (18) is thus formed with a pair of vertically extending right and left frame méimbers
(18b) (16b) and provided with a separate crossbar member (17) securely connected biétween
the two lower end portions respectively of those two frame members (16b).  An upper cgossbar

member (16a) is so integrally formed in the frame body (16) as to bride over two upper end

i

portions respectively of the two frame members (16b). A headrest guide portion (48) is
integrally formed in such upper crossbar member (16a). The headrest guide portion .(18)
has a space area (18a) defined therein, which provides openings in the upper, forward and
rearward sides of the headrest guide portion. A holder (21), which has a flange ‘portidn
(21a) formed at the upper end thereof, is inserted and secured in the space area (18a). It
is so arranged that a stay (20a) of headrest (20) is inserted in the holder (21) and fnay be
adjustably moved therein in the vertical direction thereof. .
While having desc_{ibed the embodiments of the present invention, it is of course pos£$ible to
modify the specific structure of the headrest guide portion in any other desired manner. For
example, the adjustment stopper element may not be provided in the headrest guide porti&n, and
instead thereof, such embodiment as in Fig. 4 may be adapted. |
As appreciated from the foregoing descriptions,  in accordance with the present in\@éntion,
the headrest guide portion is integrally formed in the seat back frame, and therefore, there is
eliminated the conventional need for mounting a separate headrest guide portion in the frame, so
that it is possible to reduce the assembling steps and achieve an easy production of resulting seat
back.  Further, in addition to diminishing fhe number of required parts and costs involved,
there may be many advantageous aspects attained, not to mention an increased structural

strength of frame due to the integral formation of the headrest guide portion and incidental weight




reduction of frame.

4. Brief Description of the Drawings

The annexed drawings show preferred embodiments by way of example.  Fig.

1is a

perspective view of seat frame;  Fig. 2 is a vertically sectional view of a headrest guide portion in

a seat back frame; Fig. 3 is a cross-sectional view taken from the Fig. 2, Fig. 4 is a

perspective view of another alternative embodiment; Fig. 5 is a perspective view of conve

seat back frame;  and Fig. 6 is a cross-sectional view taken from the Fig. 5.

In the figures,  numeral (5) refers to a seat back frame, numeral (8) refe
boss portion which forms the headrest guide portion, - numeral (10) refers to a headrest

numeral (10a) refers to a stay of the headrest.
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