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(57) Appui-tete comprenant une structure de
renforcement (10) possédant un mecanisme (20) de
reglage d’angle, amsi qu'un ¢lément de couverture
intérieur (30) et, de plus, une partie corps (31) principale
en forme de boite servant a loger une structure pour la
tete et le meécanisme de reglage d’angle, une partie
plaque (32) accouplee a la surface inferieure de la partie
corps principale, un jeu (35) existant entre 1’¢lément de
couverture mtérieur et la surface infcrieure (36) de la
partie corps principale, une fente (33) dans ladite partie
plaque communiquant avec 1'mtérieur du corps
principal, une peau (70) du profil de 1’appui-téte
possedant une partie intérieure creuse et une ouverture
communiquant avec ladite partie intérieure creuse. On
cree un rembourrage (60) en mousse solidaire de la peau
au moyen d’un concentr¢ de liquide moussant qu’on
introduit a I'intérieur de la peau, de fagon a enfermer la
partie corps principale de 1°¢lément de couverture
inteérieur.
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(57) A head rest, comprising a stay frame assembly (10)
having an angle adjusting mechanism (20); an inner
cover (30); further comprising a generally box-shaped
main body part (31) for storing a head frame and the
angle adjusting mechanism and a plate part (32) which 1s
connected to the bottom surface of the main body part
with a clearance (35) provided between the mner cover
and the bottom surface (36) of the main body part and 1n
which a slot (33) communicating with the inside of the
main body part 1s formed, a skin (70) 1n head rest profile
having a hollow 1mner part and an opening
communicating with the hollow mner part; and a pad
(60) foam-formed integrally with the skin by foaming a
foaming liquid concentrate inside the skin so that the
main body part of the inner cover 1s enclosed.
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ABSTRACT

A headrest comprising of: a stay frame assembly (10) comprising of a
base frame (11) having at least one leg part (12) extending downward, a head
frame (14) connected to a top part of the base frame so as to freely rotate the
head frame backward and forward with respect to the base frame, and a head
angle adjusting mechanism (20) for adjusting an angle of the head frame with
respect to the base frame; an inner cover (30) comprising of a box part (31) for
containing the head frame and the head angle adjusting mechanism, and a
plate part (32) connected to a bottom (36) of the box part so as to remain a gap
(35) between the plate part and the bottom of the box part; a surface material
(70) having an inner space and an opening communicating with this inner
space, an outline of the surface material corresponding to an outline of the
headrest; and a foamed cushion pad (60) molded together with said surface
material such that a liquid expandable material 1s foamed in the inner space

of the surface material so as to cover around the box part of the inner cover.
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SPECIFICATION

Headrest and Method for manufacturing same

TECHNICAL FIELD
The present invention relates to a headrest and a method for
manufacturing the headrest that attached to a seat used as an automobile
seat, a business seat, a consultation seat or a seat for house use. In particular,
the present invention relates to a headrest that has a head angle adjusting
mechanism and is manufactured by foaming and molding an expandable
material together with a surface material and a method for manufacturing

such a headrest.

TECHNICAL BACKGROUND

A headrest of the art comprises of a metallic or plastic stay frame as a
skeleton of the headrest, a box like shaped surface material and a foamed
cushion pad molded together with the surface material. Note that the surface
material is seamed into a desirable box like shape, and a top part of the stay
frame is capped with the surface material. Then, a liquid expandable material
such as urethane is injected inside the box like shaped surface materal and is
foamed and molded together with the surface material. (see, for example,
Japanese Patent Laying-Open No. Heisei 3(1991)-295617)

The surface material is manufactured by seaming several sheet
materials into a box like shape corresponding to an outline of the headrest. Its
margin to seam is necessary to hide inside the box like shaped surface
material to make an appearance of the surface material better. Thus, the seat
materials are firstly seamed so as to appear the inner side of the box like
shaped surface material and provide an opening in a part corresponding to a

bottom of the headrest. Then, the inner side of the surface matenal is
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disappeared by passing the surface material through the opening so as to
appear its outer side. Also, the top part of the stay frame is inserted in the
surface matenal through this opening. The stay frame comprises of the
U-shaped top part and a pair of leg parts extending downward from both ends
of this top part.

The foamed cushion p'ad 1s molded together with the surface material
as follows. The top part of the stay frame 1s inserted in the box hke surface
material. Then, a liquid expandable material is injected in the surface
material and is foamed. In Japanese Patent Laying Open No. Heiseil
3(1992)-295617 described above, means for preventing a leakage of the liquid
expandable matenal injected through the opening are described. The means
comprise of an upper and lower plates having an opening for a hqud
expandable material injecting nozzle and two holes for passing the leg parts of
the stay frame, respectively. The leg parts of the stay frame pass through the
holes of those plates so as to place those plates at a predetermined position
corresponding to the bottom of the headrest. One plate is disposed 1n parallel
to another plate, and a gap 1s provided between those plates. Note that the
upper plate has a window as a fluud passage communicated with the gap
between those plates. The opening of the surface material 1s inserted and
freely held in the gap between those plates, and the upper plate having the
fluid passage is disposed inside the surface material. Then, the liquid
expandable material injecting nozzle is inserted in the inner space of the
surface material through the openings coaxially provided in both plates and
the liquid expandable material is injected and foamed therein. Note that the
liquid expandable material injected passes through the fluid passage of the
upper plate and is introduced between the upper plate and a circumferential
portion of the opening of the surface matenial. This liquid expandable material
1s foamed and cured, and thereby, the opening of the surface materal is

completely closed.
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Recently, a vehicle having a variety of functions has been developed.
For example, in order to contain more passages or the like in a vehicle, a seat
back is used as a part of a bed such that a rear seat is collapsed forward to
create a more space for containing more passages.

In such a vehicle, a rear seat must be tilted forward completely to
make a more space. However, if a non-tilt type headrest of the art as described
above is attached to the rear seat, the rear seat touches on a seat back of a
front seat when the rear seat is tilting. Thus, the rear seat cannot be tilted
completely so that an enough space cannot be created. In addition, in this case,
if the headrest is detached from the rear seat, the rear seat can be tilted
completely. However, an additional space for putting the detached headrest
will be required.

In view of those problems, it has been presented to attach a headrest
having a head angle adjusting mechanism to a rear seat. This 1s because the
rear seat can be tilted forward completely by tilting the headrest attached to
the rear seat. |

However, in a headrest incorporating such a head angle adjusting
mechanism, the head angle adjusting mechanism is attached to the top part of
the stay frame and, as well as a headrest of the art described above, the top
part of the stay frame 1s capped with a surface material. Thus, if the liquad
expandable material is injected inside the surface material and is foamed
therein, a foamed cushion pad is formed so as to introduce into structural
components of the head angle adjusting mechanism, and as a result, this pad
hampers the functions of the head angle adjusting mechanism.

In addition, in order to recycle parts used for a vehicle, i1t is demanded
to take components of a vehicle such as a headrest to pieces without taking
much time and costing much labor. However, if a headrest has complex
structures, it becomes difficult to take such a headrest to pieces, and thus,

such a demand cannot be achieved.
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Therefore, an object of the present invention 1s to provide a novel
headrest and a headrest manufacturing method in which a foamed cushion
pad is molded together with a surface material so as not to introduce a liquid
expandable material into structural components of a head angle adjusting
mechanism and it can be done to take the headrest to pieces without taking

much time and costing much labor in order to recycle its components.

SUMMARY OF THE INVENTION

A headrest according to the present invention comprises of:
(1) a stay frame assembly as a skeleton of the headrest comprising of: a
base frame having at least one leg part extending downward, the leg part
serving to attach the headrest to a seat; a head frame connected to a top part
of the base frame so as to freely rotate the head frame backward and forward
with respect to the base frame; and a head angle adjusting mechanism for
adjusting an angle of the head frame with respect to the base frame;
(2) an inner cover comprising of: a box part for containing the head frame
and the head angle adjusting mechanism; and a plate part connected to a
bottom of the box part so as to remain a gap between the plate part and the
bottom of the box part, at least one slot being formed in the plate part and this
slot communicating with an inner space of the box part;
(3) a surface material having an inner space and an opening
communicating with this inner space, an outline of the surface material
corresponding to an outline of the headrest; and
(4) a foamed cushion pad molded together with the surface material such
that a liquid expandable material is foamed in the inner space of the surface
material so as to cover around the box part of the inner cover.

The head frame is covered with the inner cover such that the leg part
of the base frame passes through the slot and extends outside the box part.

The head angle adjusting mechanism of the stay frame i1s also covered with
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the box part so as to rotate the head frame backward and forward together
with the inner cover.

Such a headrest can be manufactured as follows.

(Step 1) The head frame is covered with the inner cover such that the
leg part of the base frame passes through the slot and extends outside the box
part, and the head angle adjusting mechanism of the stay frame is covered
with the box part so as to rotate the head frame backward and forward
together with the inner cover.

‘Note that the box part of the inner cover compnses of two portions
such as a first portion and a second portion, and the plate part described
above is connected to the first portion so as to have a gap between the plate
part and the bottom of the box part. That is, the head frame and the head
angle adjusting mechanism are placed inside the first portion of the box part
so as to pass the leg of the base frame, and then, the second portion 1s
hquid-tightly attached to the first portion so as to form the box part. Thereby,
the head frame and the head angle adjusting mechanism are covered with the
1Inner cover.

Those portions can be liquid-tightly attached each other by fitting a
tongue formed along an edge of one portion with a slot formed along an edge of
another portion and then latching those portions. Then, the inside of the box
part of the inner cover is formed, and the head frame of the stay frame
assembly 1s fixed inside the inner cover so that the head frame 1s one body
with the inner cover. The slot formed in the plate part is communicated with
the inside of the inner cover and is formed so as to rotate the head frame
backward and forward together with the inner cover with respect to the base
frame. Preferably, a shape of the slot formed in the plate part is an elhiptic
shape extending from the front side to the rear side.

The first and second portions of the box part of the inner cover have a

first and second openings, respectively, so as to form a central opening passing
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through the box part from the front side to the rear side when one portion is
attached to another portion as described above. The first and second openings
are connected each other by fitting a tongue formed on an edge of one opening
with a slot formed on an edge of another opening and then latching those
portions. A fluid passage is provided in a part of the bottom of the ‘ﬁ_rst portion
of the box part so as to communicate with the gap between the plate part and
the bottom of the first portion. Meanwhile, a hollow is formed below the
second opening of the second portion, and the position and the size of the
hollow correspond to the part of the bottom of the first portion having the flmud
passage is provided. Thus, when the first and second portions are connected
each other, the part of the bottom of the first portion is exposed through the
hollow of the second portion. In addition, a liquid expandable material
injecting nozzle inlet is provided in the first portion so as to vertically pass
through both of the plate part and the part of the bottom of the first portion
having the fluid passage. Also, a liquid expandable materal injecting nozzle
guide channel is provided just below the second opening of the second portion.
Preferably, the fluid passage provided in the part of the bottom of the first
portion is formed of a plurality of ribs, and a plurality of ribs are also provided
vertically along an outer surface of a lower part of the first portion so as to
enter the ribs into the gap between the plate part and the bottom of the first
portion.

(Step 2) The box part of the inner cover is inserted inside the surface
material through the opening of the surface material, and a circumferential
portion of the opening of the surface material is inserted in the gap between
the plate part and the bottom of the inner cover. The circumferential portion of
the opening is not tightly held in the gap. That is, this circumferential portion
is freely held between the plate part and the bottom of the box part so as to
allow the expansion of the whole of this surface material and not to act a local

tensile stress on the circumferential portion of the opening when a liquid
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expandable material 1s injected and foamed between the surface material and
the box part.

(Step 3) A liquid expandable material is injected between the surface
material and the box part of the inner cover and is then foamed. Thereby, a
foamed cushion pad molded together with the surface matenal is formed SO as
to cover around the box part of the inner cover. Meanwhile, the liquid
expandable material is flown between the bottom of the box part and the
circumferential portion of the opening of the surface material freely held
between the bottom of the box part and the plate part 1s foamed and cured so
that the circumferential portion of the opening of the surface material is
tightly held between the bottom of the box part and the plate part so as to
completely close the opening of the surface material in the gap between the
bottom of the box part and the plate part.

The liquid expandable material is injected between the surface
material and the box part through the opening provided in the part of the
bottom of the first portion of the box part. The liquid expandable material
injected flows over the outer surface of the second portion of the box part, and
a part of this liquid expandable material flows between the bottom of the
inner cover and the crcumferential portion of the opening of the surface
material freely held between the bottom of the first portion of the box part and
the plate part, through the fluid passage provided in the part of the bottom of
the first portion of the box part. Meanwhile, a part of the liquid expandable
material flown upward over the outer surface of the second portion of the box
part passes through the central opening passed through the box part so as to
flow this liquid expandable material to an outer surface of the first portion of
the box part and flows over the outer surface of the first portion. As described
above, the ribs are preferably provided vertically along the lower surface of
the first portion so as to enter the ribs into the gap between the bottom of the
first portion and the plate part, and a part of this liquid expandable materal
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is introduced over the outer surface of the first portion flows between the
bottom of the inner cover and the circumferential portion of the opening of the
surface material freely held between the bottom of the first portion of the box
part and the plate part, through the ribs. As described above, the hquid
expandable material injected is supplied around the whole of the box part and
is then foamed, and thereby, the foamed cushion pad molded together with the

surface matenal i1s formed.

BRIEF DESCRIPTION OF DRAWINGS

Fig.1 is a front view of a headrest according to the present invention,
and its inner structure is shown by dotted lines.

Fig.2 i1s a front view of a stay frame assembly of a headrest according
to the present invention.

Fig.3 is an A-A sectional view of FFig.2 and show a head angle adjusting
mechanism.

Fig.4(a) is a perspective view of an inside of a front part of an inner
cover used for the present invention and Fig.4(b) is a perspective view of an
outside of fhe front part of the inner cover.

Fig.5(a) is a perspective view of an inside of a rear part of an inner
cover used for the present invention and Fig.5(b) is a perspective view of an

outside of the rear part of the inner cover.

BEST MODE FOR CARRYING OUT THE INVENTION
With referring to Fig.1, a headrest of the present invention compnses
of: a stay frame assembly 10 as a skeleton of the headrest; an inner cover 30
comprising of a box part 31 and a plate part 32 connected to a bottom 36 of the
box part 31 so as to remain a gap 35 between the bottom 36 of the box part 31
and the plate part 32; and a foamed cushion pad 60 molded together with a

surface material 70 so as to cover around the box part 31 and enter in the gap
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35 between the bottom 36 of the box part 31 and the plate part 32.

As shown 1n Figs.1-3, the stay frame assembly 10 comprises of: a
U-shaped base frame 11 having a pair of leg parts 12 extending downward;
and a U-shaped head frame 14 connected to a top part of the base frame 11 so
as to freely tilt backward and forward with respect to the base frame 11.

The top part of the base frame 11 is bended forward so as to take a
right angle to the leg parts 12 (see Fig.3), and an axial rod 13 extending
crosswise 1s rigidly connected to the bended top part of the‘base frame 11 so as
to position below this bended part. As described above, a pair of leg parts 12 is
formed 1n a lower part of the base frame 11 so as to extend downward. Those
leg parts 12 are inserted in openings (not shown) provided in a top part of a
seat back, and thus, the headrest can be attached to the seat.

As shown 1n Fig.2, the head frame 14 comprises of a pair of triangular
side plates 15, 16 (the left side plate 15 is shown in Fig.3) and a connecting rod
17. The upper parts of those side plates 15, 16 are rigidly connected to both
end parts of this connecting rod 17, respectively, so as to face each other, and
thus, the head frame 14 has a U-shaped form. The lower parts of the left and
right side plates 15, 16 are connected to the axial rod 13 rigidly connected to
the base frame 11, respectively, so as to freely rotate backward and forward
with respect to this axial rod 13.

In order to adjust a head angle (or tilting angle) of the head frame 14
with respect to the axial rod 13, a head angle adjusting mechanism 20 is
incorporated in the stay frame assembly 10. As the head angle adjusting
mechanism 20 used for the headrest according to the present invention, a
conventional type head angle adjusting mechanism broadly used for adjusting
a tilting angle of a seat back can be used.

About the head angle adjusting mechanism 20 illustrated is simply
described below. With referring to Fig.2, a spring 21 is disposed such that one
end of the spring 21 is hooked on a pin 22 rigidly connected to the axial rod 13
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and another end of the spring 21 is placed and pressed on a flange 16" of the
right side plate 16, so that a rotational force is always acted to the head frame
14 so as to rotate the head frame 14 backward (G.e. a direction shown by an
allow R in Fig.3). With referring to Fig.3, such a rotation of the head frame 14
with respect to the axial rod 13 is stopped by engaging a hook portion 28 of a
stopper 26 freely attached to the left side plate 15 into grooves 24, 25 provided
on a circumference of a cam 23 i'igidly attached to the left side plate 15. As
shown In Fig.3, in order to ensure to engage the hqok portion 28 1n each
groove 24 (25), another spring 29 is disposed such that one end of the spring
29 is attached to the left side plate 15 and another end thereof 1s attached to
the stopper 26. When the head frame 14 is tilted forward (i.e. a direction
shown by an allow F), the hook portion 28 of the stopper 26 is disengaged from
the groove 24 and the stopper 26 rotates together with the left side plate 15
forward with respect to the axial rod 13. The stopper 26 moves along the rim
of the cam 23 and then engages into the groove 25. The head angle of the head
frame 14 with respect to the base frame 11 depends on each position of the
groove provided on the rim of the cam 23. Note that the head angle adjusting
mechanism 20 has an additional mechanism (not shown) for disengaging the
hook portion 28 of the stopper 26 from the groove 25 when the head frame 14
is further tilted forward and then returning the stopper 26 to its ornginal
position together with the left side plate 15 by the rotational force acted on the
left side plate 15 that 1s generated by the spring 21 so as to engage the hook
portion 26 into the groove 24.

As shown by a dotted line in Fig.1, the inner cover 30 comprises of a
box part 31 and the plate part 32 rigidly connected to the bottom 36 of the box
part 31 so as to remain the gap 36 between the bottom 36 and the plate part
32. The plate part 32 has slots 33 communicated with an inner space of the

' box part 31 and is connected by walls 33" that form the slots 33.

Preferably, the inner cover is composed of two portions such as a front
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portion (a first portion) and a rear portion (a second portion), as shown in
Figs.4 and 5.

The front portion 40 comprises of: a front side part 31 of the box part
31 of the inner cover 30; and the plate part 32 rigidly connected to a bottom
36" of the front side part 31" so as to have the gap 35 between thé bottom 36°
and the plate part 32 as described above. Meanwhile, the rear part 50
comprises of a rear side part 31" of the box part 31, and when the front side
part 50 is attached to the rear side part 50, the inner space of the box part 31
is formed so as to cover liquid-tightly the head angle adjusting mechanism 20
and the head frame of the stay frame assembly 10.

The front side part 50 can be attached to the rear side part 50 by
fitting a tongue formed on an edge of one part with a slot formed on an edge of
another part and then latching those parts, and thereby, both parts can be
Lhquid-tightly connected each other. |

As shown in Figs.4(a), 4(b), 5(a) and 5(b), the tongue 53 is provided
along the edge of the left and right sides and the top side of the rear part 50,
and the slot 44 is provided along the edge of the left and right sides and the
top side of the front part 40, and thus, the front and rear parts 40, 50 are
liquid-tightly connected each other by fitting the tongue 53 of the rear part 50
with the slot 44 of the front part 40 and then latching those parts 40, 50 by
latches 46, 46" provided on their left and right sides and their top sides, and
thereby, the box part 31 of the inner cover 30 is formed.

In a central rear part 41 of the bottom 36" of the front part 40, a
U-shaped wall 43 is provided over the left and right sides and the front side so
as to form a half-annular socket cavity. Meanwhile, in a lower center of the
rear part 50, a hollow 51 corresponding to a size of the central rear part 41 of
the bottom 36" of the front part 40, and a flange 55 is provided horizontally
along a lower end of this hollow 51. This flange 55 is slid and inserted in the

socket cavity and, at the same time, both rims in both sides of the bottom 36°




10

15

20

25

CA 02310580 2000-05-10

12

of the central rear part 41 of the front portion 40 is inserted in the slot 54
provided along the circumference of both sides of the bottom 36" of the hollow
51 of the rear portion 50, and then those portions are latched by use of latches
47, 47, and thereby, the bottom 36" of the front portion 40 and the bottom 36™
of the rear portion 50 are hquid-tightly connected, and thus, the bottom 36 of
the box part 31 of the inner cover 30 is formed.

In addition, an ellipse like opening 37 extending left and right is
provided on a central part of the front portion 40, and a slot 45 is formed along
the end of this opening 37 . Meanwhile, an ellipse like opening 37" extending
left and right is provided on a central part of the rear portion 50, and a tongue
56 1s provided along the end of this opening 37 . The tongue 56 of the rear
portion 50 is inserted in the slot 45 of this opening 37, and both portions are
latched by use of latches 46, 46, and thereby, both openings 37", 37" are
liquid-tightly connected each other, and thus, the opening 37 (see Fig.1)
passing through the box part 31 from its front side to its rear side is formed in
a central part of the box part 31 of the inner cover 30. As described later, this
opening 37 serves to effectively cover the box part 31 with a liquud expandable
material flown between the surface matenal 70 and the box part 31 of the
inner cover 30, and thereby, a cavity is not produced in the foamed cushion
pad 60 and the foamed cushion pad 60 is formed so as to entangle to the box
part 31.

As shown in Figs.4(a) and 4(b), a pair of slots 33 are provided in the
plate part 40 so as to communicate with the inside of the front portion 40. As
shown in Fig.1, the leg parts 12 of the base frame 11 are extending outside the
front portion 40 through those slots 33, and the front sides of the head frame
14 and the head angle adjusting mechanism 20 are placed on the inside of this
front portion 40. Then, the rear portion 50 is, as described above, connected
hiquid-tightly to the front portion 40, and thereby, the head frame and the
head angle adjusting mechanism are hiquid-taightly contained inside the box
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part 31 of the inner cover 30. Note that the head frame 14 is fitted with the
inside of the front portion 40 and the rear portion 50, and the inner cover 30
can be tilted backward and forward together with the head frame 40 with
respect to the axial rod 13 ngidly connected to the base frame 11. In addition,
the shape of each slot 33 formed in the plate part 32 1s an ellipse like shape
extending backward and forward so as to tilt the head frame 14 backward and
forward together with the front portion 40 with respect to the base frame 11.

When the front and rear portions 40, 50 are connected each other as
described above, the central rear area (or part) 41 (Fig.4(a)) of the bottom 36
of the front portion 40 is exposed outside the inner cover 30 through the
hollow 51 (Fig.4(b)) provided in the rear part 50.

As shown in Fig.4(a), a plurality of windows 42 as a fluid passage
communicated with the gap 35 between the bottom 36 of the inner cover 30
and the plate part 32 are provided in the central rear part 41 exposed outside
the inner cover 30. Also, a liquid expandable material injecting nozzle inlet 34
1s provided in the central rear part 41 so as to pass through both of the plate
part 32 and the central rear part 41. In addition, as shown in Fig.5(b), a liquid
expandable material injecting nozzle guide channel 52 is vertically formed
above the hollow 51 of the rear portion 50 so as to position below the opening
37" and on an axis of the liquid expandable material injecting nozzle inlet
34formed 1n the central rear part 41 of the front portion 40.

Preferably, As shown in Fig.4(a), the windows 42 as the fluid passage
formed in the central rear part 41 of the front portion 40 are formed by a
plurality of ribs extending parallel to the plate part 32. In addition, as shown
in Fig.4(b), a plurality of ribs are provided on a lower part of the front side 31°
of the front portion 40, as well as the central rear part 41. As described later,
when a liquid expandable material is injected by use of a liquid expandable
material injecting nozzle (not shown) passed upward through the inlet 34 and

the channel 52 so as to position just below the opening 37, those nbs
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provided in the central lower part of the front side 31" and the central rear
part 41 serve to effectively introduce the liquid expandable material into the
gap 35 between the bottom 36 of the box part 31 and the plate part 32.

The surface material 70 is seamed in a box like shape corresponding to
an outline of the headrest. The surface material 70 has an inner space and an
opening (not shown) extending left and right, and this opening communicates
with the inner space of the surface material 70 and is provided in a part
corresponding to the bottom of the headrest. As described below, a
circumferential part of the opening is inserted and held in the gap 35 between
the box part 31 and the plate part 32. That is, the circumferential part of the
opening of the surface material 70 is freely held in the gap 35 so that this
circaumferential part allows an expansion of the whole of the surface material
70 without locally acting a tension to this circumferential part when a hquid
expandable material 1s foamed between the box part 31 and the surface
material 70.

A headrest of the present invention 1s manufactured as follows.

Firstly, as described above, the head frame 14 and the head angle
adjusting mechanism 20 of the stay frame assembly 10 is contained in the
inner cover 30. Then, the box part 31 of the inner cover 30 is contained in the
surface material 70 through the opening of the surface material 70, and the
circumferential part of the opening of the surface materal 70 is freely held in
the gap 35 between the bottom 36 of the box part 31 and the plate part 32 of
the inner cover 30.

Then, a liquid expandable material injecting nozzle (not shown) is
inserted between the box part 31 and the surface material 70 through the
inlet 34 formed in the plate part 32 of the inner cover 30, and a tip of the
nozzle is positioned just below the opening 37 of the box part 31 through the
nozzle guide channel 52 formed in the rear portion 50. Then, a well-known

expandable material such as urethane is injected from the rear side of the
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mner cover 30 and is injected between the surface material 70 and the box 31.
The iquid expandable material injected is flown upward along the surface of
the rear portion 50. Thé liquid expandable material is also flown through the
opening 37 of the box part 31 and is then flown along the surface of the front
portion 40. The hiquid expandable materal flown downward along the surface
of the rear portion 50 passes through a plurality of windows 42 as a fluid
passage and introduces between the bottom 36 of the box part 31 and the
circumferential part of the opening of the surface material 70 freely held in
the gap 35. Meanwhile, the liquid expandable material flown downward along
the surface of the front portion 40 introduces between the the bottom 36 of the
box part 31 and the carcumferential part of the opening of the surface material
70 freely held in the gap 35 through a plurality of ribs formed on the lower
part of the front portion 40. Note that the head frame 14 and the head angle
adjusting mechanism 20 are hquid-tightly contained inside the inner cover 30
as described above, and thus, the liquid expandable material injected is not
introduced inside the inner cover 30.

Finally, the liquid expandable matenial is foamed between the surface
material 70 and the box part 31 of the inner cover 30. A foamed body (that is, a

foamed cushion pad 60) of this expandable material is molded together with
the surface material 70. The liquid expandable material introduced between .
the bottom 36 of the box part 31 and the circumferential part of the opening of
the surface material 70 freely held in the gap 35 is foamed so as to press the
circumferential part of the opening of the surface matenal 70 onto the plate
part 32 so that the opening of the surface material 70 is completely closed at
the gap 35 and the surface material 70 1s strongly held in the gap 35.
Thereafter, the nozzle is taken out through the inlet 34 and the inlet 34 1s
then capped with a cap 80 (Fig.1). The headrest as shown in Fig.1 is
manufactured as described above.

Advantageously, the present invention has several effects as described
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below.

As described above, the head frame is covered with the inner cover so
as to pass the leg part of the base frame through the slot of the inner cover
and extend the leg part outside the inner cover and the head angle adjusting
mechanism is also covered with the inner cover so as to tilt the head frame
backward and forward together with the inner cover. Thus, the foamed
cushion pad cannot be introduced inside the inner cover and does not hamper
the functions of the head angle adjusting mechanism.

Moreover, 1in the present invention, the head frame and the head angle
adjusting mechanism are contained in the inner cover and the inner cover is
covered with the foamed body. Thus, in order to recycle parts used for the head
rest of the present invention, it 1s easily done to take components of a vehicle
such as a headrest to pieces without taking much time and costing much
labor.

Furthermore, in the present invention, the circumferential part of the
opening of the surface material is inserted in the gap between the box part
and the plate part of the inner cover. Thus, when a liquid expandable material
is foamed, the opening of the surface matenal is closed by the plate part of the
inner cover so that the circumferential part of the opening of the surface

material can be held tightly.
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CLAIMS
1. A headrest comprising of:
(D) a stay frame assembly comprising of:

a base frame having at least one leg part extending downward, said
leg part serving to attach the headrest to a seat; '

a head frame connected to a top part of said base frame so as to freely
tilt said head frame backward and forward with respect to said base frame;
and

a head angle adjusting mechanism for adjusting a tilting angle of said
head frame with respect to said base frame;

(2) an inner cover comprising of:

a box part for containing said head frame and said head angle
adjusting mechanism; and

a plate part connected to a bottom of said box part so as to remain a
gap between said plate part and the bottom of said box part, at least one slot
communicating with an inner space of said box part being formed on said
plate part, said leg part of said base frame extending outside said inner cover
through said slot, said inner cover tilting backward and forward together with
said head frame;

(3) a surface material having an inner space and an opening
communicating with this inner space, an outhine of the surface matenal
corresponding to an outline of the headrest; and

(4) a foamed cushion pad molded together with said surface material such
that a liquid expandable material is foamed in said inner space of said surface
material so as to cover around said box part of said inner cover, a rim part of
said opening of said surface material inserted in said gap between said bottom
of said box part of said inner cover and said plate part thereof being held 1n
said gap by said foamed cushion pad.

2. A headrest of claim 1 wherein said slot has a space formed so as to tilt
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said inner cover together with said head frame backward and forward.
3. A headrest of claim 2 wherein a shape of said slot is an ellipse
extending backward and forward.
4. A headrest of any one of claims 1 to 3 wherein said inner cover has an
opening passing through its central part from its front side to its rear side.
5. A headrest of any one of claims 1 to 3 wherein said box part of said
inner cover comprises of- a first portion having said plate part connected to its
bottom so as to form said gap; and a second portion, and when an edge of said
first portion is connected to an edge of said second portion, said inner space of
said box part of said inner cover is formed, and said head frame is fixed in said
inner space of said box part and said head frame and said head angle
adjusting mechanism are hqud-tightly contained in said inner space of said
box part.
6. A headrest of claim 5 wherein said first portion includes a first tongue
and a first slot provided on an edge thereof, and

said second portion includes a second tongue and a second slot
provided on an edge thereof,

thereby, the edge of said first portion 1s connected to the edge of said
second portion such that said first tongue is fitted with said second slot, said
second tongue 1s fitted with said first slot and said first and second portions
are latched each other.
7. A headrest of claim 4 wherein said box part of said inner cover
comprises of: a first portion having said plate part connected to its bottom so
as to form said gap and having a first opening passing through its central part
from 1ts front side to its rear side; and a second portion having a second
opening passing through its central part from its front side to its rear side,

thereby, when an edge of said first portion is connected to an edge of
said second portion, an opening passing through a central part of said box part

from its front side to its rear side i1s formed and said inner space of said inner
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cover 1s formed, said head frame being fixed in this inner space of said box
part, and said head frame and said head angle adjusting mechanism being
liquid-tightly contained 1n this inner space of said box part.
8. A headrest of claim 7 wherein said first portion includes a first tongue
and a first slot provided along an edge thereof and along an edge of said first
opening, and

said second portion includes a second tongue and a second slot along
an edge thereof and along an edge of said second opening,

thereby, the edge of said first portion and the edge of said first opening
are connected to the edge of second portion and the edge of said second
opening, such that said first tongue is fitted with said second slot, said second
tongue is fitted with said first slot and said first and second portions are
latched each other.
9. A headrest of claim 7 wherein said first portion further includes: a
fluud passage provided in an area of a part of its bottom, said fluid passage
communicating with said gap; and a liquid expandable matenal injecting
nozzle inlet provided so as to pass through said plate part, and

said second portion further includes: a hollow part corresponding to a
size of said area of the bottom of said first portion, said hollow part being
provided below said second opening so as to hollow inward; and a hqud
expandable material injecting nozzle guide channel vertically provided below
said second opening and above said hollow part so as to position above said
expandable material injecting nozzle inlet,

thereby, when said first portion is connected to said second portion,
said area of the bottom of said first portion 1s exposed outside said inner cover
through said.ho]low part of said second portion.
10. A headrest of claim 9 wherein said first portion further includes: a
first tongue and a first slot provided on an edge of its left and rnght sides and

its upper side and on an edge of said first opening; and a slot formed of a




CA 02310580 2000-05-10

20

L-shaped wall provided on the left and rnght sides and the innermost side of
said area of its bottom, and

said second portion further includes: a second tongue and a second slot
provided on an edge of its left and rnght sides and its upper side and on an
edge of said second opening; and a tongue provided on the lower side of said
hollow part so as to expand inside said box part,

Thereby, said first portion and said first opening are connected to said
second portion and said second opening, such that said first tongue 1s fitted
with said second slot, said second tongue 1s fitted with said first slot, said
tongue provided on the lower side of said hollow part of said second portion is
slid into and fitted with said slot formed of a L-shaped wall provided on said
area of the bottom of said first portion and said first and second portions are
latched each other.

11. A headrest of claam 9 or 10 wherein said fluid passage is formed of a
plurality of ribs formed 1n said area of a part of the bottom of said first portion.

12. (amended) A headrest of any one of claims 5 to 11 wherein said second
portion includes a plurality of ribs formed vertically along its lower surface so
as to introduce into said gap.

13. A method for manufacturing a headrest of any one of claims 1 to 3
comprising the steps of:

(1) as a first step, covering said head frame with said inner cover so as to
pass said leg part of said base frame through said slot of said inner cover and
extend said leg part outside said inner cover and covering said head angle
adjusting mechanism with said inner cover so as to rotate said head frame
backward and forward together with said inner cover;

(2) as a second step, inserting said box part of said inner cover inside said
surface material through said opening of said surface material and
introducing an edge portion of said opening of said surface material into said

gap between said plate part and the bottom of said inner cover, said edge
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portion of said opening of said surface material being freely held in said gap:;
and
(3) as a third step, injecting a liquid expandable material between said
surface material and said box part of said inner cover and foaming said
expandable material injected, thereby, said edge portion of said opening of
said surface material held in said gap between said plate part and the bottom
of said box part of said inner cover 1s tightly held in said gap by said cushion
pad formed by foaming said expandable material.
14. A method of claim 13 wherein said box part of said inner cover
comprising of: a first portion having said plate part connected to its bottom so
as to form said gap; and a second portion, and said first step comprising a step
of:

placing said head frame and said head angle adjusting mechanism in
an interior of said first portion so as to pass said leg part of said base frame
through said slot of said inner cover and extend said leg part outside said
inner cover; and liquid-tightly connecting said first portion to said second
portion,

thereby, when said first portion is connected to said second portion,
said inner space of said box part of said inner cover is formed, and said head
frame is fixed in said inner space of said box part and said head frame and
said head angle adjusting mechanism are hquid-tightly contained in said
inner space of said box part.
15. A method of claim 13 wherein said inner cover has an opening passing
through its central part from its front side to its rear side, and said box part of
said inner cover comprises of:- a first portion having said plate part connected
to its bottom so as to form said gap and having a first opening passing through
its central part from its front side to its rear side; and a second portion having
a second opening passing through its central part from its front side to its rear

side,
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said first step comprising of a step of liquid-tightly connecting the edge
of said first portion and the edge of said first opening to the edge of said
second portion and the edge of said second opening,

thereby, when said first portion i1s connected to said second portion,
said inner space of said box part of said inner cover is formed, said head frame
1s fixed in said inner space of said box part, said head frame and said head
angle adjusting mechanism are hquid-tightly contained in said inner space of
said box part, and an opening passing through a central part of said box part
from 1its front side to its rear side is formed and said inner space of said inner
cover is formed.
16. A method of claim 15 wherein said first portion further includes: a
fluid passage provided 1n an area of a part of its bottom, said fluid passage
communicating with said gap; and a hiquid expandable material injecting
nozzle inlet provided so as to pass through said plate part, and

sald second portion further includes: a hollow part corresponding to a
size of said area of the bottom of said first portion, said hollow part being
provided below said second opening so as to hollow inward; and a hqud
expandable material injecting nozzle guide channel vertically provided below
said second opening and above said hollow part so as to position above said
expandable matenrial injecting nozzle inlet,

said first step comprising the step of ]iquid-tightly connecting the edge
of said first portion and the edge of said first opening to the edge of said
second portion and the edge of said second opening, thereby said area of the
bottom of said first portion 1s exposed outside said inner cover through said
hollow part of said second portion, and

said third step comprising the step of injecting a hiquid expandable
material between said box part and said surface material through said
expandable material injecting nozzle inlet, thereby, a part of said expandable

material injected through said inlet flows between the bottom of said box part
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and the edge portion of said opening of said surface material inserted in said
gap between the bottom of said box part and said plate part, through said
fluid passage, and another part of said expandable material injected through
said inlet flows over an outer surface of said second portion through said
opening formed so as to pass through the central part of said inner cover from
its front side to its rear side.

17. A method of claim 16 wherein said fluid passage 1s formed of a
plurality of ribs formed in said area of the bottom of said first portion.

18. A method of any one of claim 13 to 17 wherein said second portion
includes a plurality of ribs formed vertically along its lower surface so as to
introduce into said gap, thereby, a part of said expandable material injected
between said box part of said inner cover and said surface material flows
along said a plurality of ribs formed vertically along the lower surface of said
second portion and introduces between the bottom of said box part and the
edge portion of said opening of said surface material inserted between the

bottom of said box part and said plate part.
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