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(57) Abrége/Abstract:

A filling device filling a filler formed of fine grains or fine strips Into a bag-shaped skin material, comprising an exhaust gas
source, an exhaust gas filling container having an internal hollow where the skin material is disposed, an exhaust gas port for
communicating the hollow with the exhaust gas source, and a charging port matching an opening part for charging the filling
material; and a feed container, for feeding the filling material, formed of a cover part, peripheral parts, and a bottom part, having
a discharge port communicating with the charging port of the exhaust gas filling container through an air inlet hole and
communication means provided at the top of the feed container, and also having a liftable bottom part.
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ABSTRACT

A filler material packing system according to the present invention for
- packing a granular or fragmental filler material in a bag-shaped hollow surface
material includes: a suction pump; a suction-type packing container having an
inner space for positioning the surface material, a suction port connected
between the inner space and the suction pump, and an entry port provided in
coaxial with an opening of the surface material, the filler material being delivered
in the surface material through the entry port and its opening; and a feeder for
delivering the filler material. The feeder has a lid, a sidewall and a bottom wall.
The feeder has air vent holes and an outlet port provided in an upper part thereof.
The outlet port connects with the entry port of the suction-type packing container

through connecting means, and thereby, the air vent holes are connected to the

entry port.
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' SPECIFICATION
FILLER MATERIAL PACKING SYSTEM AND METHOD

Technical Field
The present invention relates to a system and method for packing a
granular or fragmental filler material in a bag-shaped hollow surface material

and, in particular, relates to such a system and method capatle of smoothly

packing the filler material in the surface material.

Background of the Art

A cushion may be used for a headrest and an armrest of a seat used for -

an automobile. Such a cushion is composed of a bag-shaped hollow surface
material and an inner body covered with the surface material. The inner body is
molded in a predetermined shape by passihg steam through urethane chips
mixed with a water reactive urethane binder and is then covered with the surface
material. As a problem of the art, it is not easy to cover the inner body with the
surface material so that it takes much time for such a coverihg work, and as
another problem, a wrinkle is produced on the surface material and a seam line
of the surface material is curved so that it makes its qualify worse.

Such problems can be solved by a prior art disclosed in Japanese Patent
Application No. Heisei 11(1999)-289480 filed by the same assignee as that of the
present patent application. This prior art provides filler material packing system
and method for packing a granular or fragmental filler material in a bag-shaped
hollow surface material, and the filler material may be made of granules or
fragments of urethane foam and the surface material to be wasted. In the system
and method of the prior art, as shown in Fig.1A, an article 1 formed by packing a
bag-shaped hollow surface material 1a having the air-permeability with the filler
material mixed with a water reactive binder is positioned in a molding device 2

having a predetermined cavity comprising of an upper and a lower molds 2a, 2b
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and is then clamped therein. Then, as shown in Fig.1B, steam is passed through
the inside of the molding device 2. The binder reacts with the steam so that the
filler material is adhered each other and is adhered with the inner surface of the
surface material. Thereby, a product 3 having a predetermined shape is molded
in one with the surface material without producing wrinkle on the surface

material and curving the seam line of the surface material.

An article 1 as described above is molded by use of a suction-type
packing container shown in Fig.2. The suction-type packing container 3 is
composed of a lower part 3b and an upper part 3a that can seal the inside of the
suction-type packing container 3, and as shown in Fig.2, a bag-shaped hollow
‘surface material 1a having an opening 1b is positioned inside the suction-type
packing container 3. The lower part 3b has a suction port 4 connected to a suction
~ pump and an entry port 5 for delivering a filler material T through this entry port
5. In order to make easy to deliver the filler material T to the inside of the surface
material 1a, a funnel 6 is positioned such that the funnel 6 passes through the
entry port 5 and comes into the inside of the surface material 1a through the
opening 1b thereof. In this arrangement, when the suction pump is driven, air -
inside the suction-type packing container 3 is evacuated and the inside of the
- suction-type packing container 3 is decompressed so that air is entered in the
‘inside of the suction-type packing container 3 through the entry port 5 and the
opening 1b via the funnel 6. When the filler material T is approached to the
funnel 6, the filler material T is delivered by the airflow to the inside of the
surface material 1a, and thereby the surface material la is packed with the filler
material T.

As described above, it has been possible to easily pack a bag-shaped
hollow surface material with a predetermined amount of a filler material.

According to this packing method, granular or fragmental waste of

surface material and urethane foam can be recycled to manufacture a seat and an

accessory used for an automobile.
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It is desirable that a filler material should be stably delivered through the
entry port of the suction-type packing container by use of airflow when a
bag-shaped hollow surface material is packed with the filler material as
described above, and in order to achieve that the filler material is stably delivered
through the entry port, it is necessary that the filler material should be mixed
evenly with the airflow. If the filler material is concentrated locally in the airflow
or if there is a mass of the filler material in the airflow, the entry port may be
blocked so that the filler material cannot be delivered through the entry port.

In addition to this matter, if the density of the filler material in the
airflow is changed, the filler material may be unevenly packed in the surface
material so that the filler material is not stably adhered éach other and with the
inner surface of the surface material even though the filler material is pre-mixed
with a binder.

The present invention is made to solve those problems, and thus, an
object of the present invention is to provide a filler material packing system and
method capable of delivering a scattered filler material to the entry port.

Another object of the present invention is to provide such a filler material
packing system and method in which the filler material is delivered in a uniform
density to the inside of a bag-shaped hollow surface material.

The other object of the present invention is to provicde such a filler
material packing system and method in which the filler material is stably

delivered to the inside of the surface material.

Disclosure of the Invention

A filler material packing system according to the present invention for
packing a granular or fragmental filler material in a bag-shaped hollow surface
material includes a suction pump, a suction-type packing container, and a feeder
for delivering the filler material. The suction-type packing container has an inner

space, the surface material is positioned in the inner space. The suction-type
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packing container has a suction port connected to the suction pump, and thereby
the inner space is connected to the suction pump. Also, the suction-type packing
container has an entry port provided in coaxial with an opening, of the surface
material, and the filler material is delivered in the surface material through the
entry port and the opening of the surface material. The feeder has a lid, a
sidewall and a bottom wall. Air vent holes and an outlet port are provided in an
upper part of the feeder. The outlet port is connected to the entry port of the
suction-type packing container through connecting means, and thereby, the air
vent holes are connected to the entry port The bottom wall of the feeder is
vertically movable. At least a part of the surface material is air-permeable.

Preferably, the suction-type packing container is composed of an upper
part and a lower part, and those parts are pivotally connectecl each other. A
molding device is placed in the inner space of the suction-type packing container.
The molding device has an upper mold and a lower mold, and a cavity that can
position the surface material is formed by those molds. Those molds have suction
holes that connect between the inside and the outside of the cavity. The molding
device has an inlet coaxial with the entry port of the suction-type packing
container.

The upper mold of the molding device is fixed to the upper part of the
suction-type packing container, and the lower mold of the molding device is
fixed to the lower part of the suction-type packing container. Thereby, when the
upper part of the suction-type packing container is opened with respect to its
lower part, the upper mold of the molding device is simultaneously opened with
respect to the lower mold of the molding device. The opening of the surface
material is desirably connected with the entry port of the suction-type packing

container using a funnel.

The bottom wall of the feeder is desirably moved vertically using an air

cylinder.

In accordance with the present invention, the filler material is packed in
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the surface material using the filler material packing system described above. A
necessary amount of the filler material is brought in the feeder. The bottom wall
of the feeder is positioned so as to form a predetermined space between the lid of
the feeder and an upper surface of the filler material brought therein. The outlet
of the feeder is connected to the entry port of the suction-type packing container
through the connecting means. The suction pump is driven, and as a result,
airflow is formed through the filler material packing system. The airflow is
formed from the air vent holes of the feeder to the outlet port of the feeder, from

the outlet port to the entry port of the suction-type packing container through the

connecting means and from the opening of the surface material coaxial with the

entry port to the suction port of the suction-type packing container through the
inside of the surface material. When the airflow is formed, the bottom wall of the

feeder is moved upward in order to necessarily mix the air and the filler material

~ in the space between the lid of the feeder and the upper surface of the filler

material brought therein.

Brief Description of Drawings

Fig.1(a) shows that an article packed a filler material in a bag-shaped
hollow surface material is positioned in a molding device, and Fig.1(b) shows
that steam passes through the article clamped in the molding device.

Fig.2 shows that a filler material is delivered into a surface material
positioned in a suction-type packing container using airflow.

Fig.3 shows a filler material packing system according to the present
invention. ' ‘

Fig.4 shows a partial sectional view of a feeder of a filler material packing
system according to the present invention.

Fig.5 is a partial sectional view of a suction-type packing container of a
filler material packing system according to the present invention.

Fig.6 shows that an upper part of the suction-type packing container
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shown in Fig.5 is opened.

Fig.7(a) is a front view of a surface material of a headrest used for an
autoinobile, Fig.7(b) is a bottom view of the surface material and Fig.7(c) is a
partial sectional view of the surface material for showing a slit for supplying a
filler material.

Fig.8 shows a plan view, a front view and a side view of a funnel used for
connecting between an entry port of a suction-type packing container and an
opening of a surface material through an inlet of a molding device.

Fig.9 shows that a surface material with a stay is positioned in a
suction-type packing container and an upper part of the suction-type packing

container is closed.
Fig.10(a) shows that an article packed a filler material in a bag-shaped
hollow surface material, and Fig.10(b) shows a sectional view of a product

packed the surface material with the filler material manufactured in accordance

with the present invention.

Best Mode for carrying out the Invention

Fig.3 shows a filler material packing system 10 according to the present
invention. The filler material packing system 10 is composed of a feeder 11, a
suction-type packing container 30,. and a connector 50 for connecting between the
feeder 11 and the suction-type packing container 30. .

The feeder 11 delivers a granular or fragmental filler material brought
therein to the suction-type packing container 30. As shown in Fig.4, a lid 13 is
provided with a hinge on a top end of a cylindrical sidewall 12, and the feeder 11
has a plurality of air vent holes 14 provided around an upper part of the sidewall
12. Those air vent holes 14 are provided for drawing air into a space formed
inside the cylindrical sidewall 12, as described below. Such air vent holes may be
provided not only around the cylindrical sidewall 14 but also on the lid 13. The
feeder 11 has an outlet port 15 for delivering the filler material from the feeder to
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the suction-type packing container. Also, the feeder 11 has a bottom wall 16
vertically movable in the space formed inside the cylindrical sidewall 12. |

A lift 20 is provided under the cylindrical sidewall 12, and the bottom
wall 16 can be moved vertically inside the cylindrical sidewall 12 by driving the
lift 20. The lift 20 has an air cylinder 21, and a main shaft 22 of the air cylinder 21
is fixed on a back surface of the bottom wall 16. The lift 20 has two additional
shafts 23, 24, and those shafts 23, 24 are fixed on the back surface of the bottom
wall 16. Those additional shafts 23, 24 extend downward so as to pass through
cylindrical supports 25, 26 fixed on the lift 20, so that a wall surface of the bottom
wall 16 can be maintained in horizontal when the bottom wall 16 is. moved
vertically. .

When the shaft 22 is moved verﬁcaﬂy by driving the air cylinder 21, the
bottom wall 16 is moved vertically toge;cher with the shafts 23, 24.

The suction-type packing container 30 is shown in Figs. 5 and 6. The
suction-type packing container 30 is composed of an upper part 31 and a lower
part 32, and the upper part 31 is connected with the lower part 32 by use of a
connector 32 so as to freely open and close those portions. When those parts are
" closed, a cavity is formed therein. In order to seal the cavity formed in the
suction-type packing container 30, a seal material 32" (Fig.6) is pfovided on a
connection between those parts 31, 32. An entry port 34 for delivering a filler
material to the inside thereof is also provided in a part of the connection. In
addition, a suction port 35 is provided in the lower part 32, and its location is
opposite to the entry port 34. The suction port 35 is connected to a suction pump.

The connector 50 connects between the entry port 34 of the suction-type
packing container 30 and the outlet port 15 of the feeder 10. The connector 50 has
a flexible pipe 51, and an end of the flexible pipe 51 can be attached to the entry
port 34 by use of a pipe-guiding device 51.

Thus, when the upper and lower parts 31, 32 are closed and the suction

pump is then driven, air inside the suction-type packing container is evacuated
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and air inside the feeder (i.e. air presented in a space between the lid 13 and the
bottom wall 16) is also evacuated through the pipe 51 connected between the

entry port 34 of the suction-type packing container 30 and the outlet port 15 of

the feeder 10. When this, air is drawn into the feeder 11 through the air vent
holes 14, so that airflow is formed by driving the suction pump from the air vent
holes 14 to the suction port 35 through the inside of the feeder 11, the pipe 51 of
the connector 50, the entry port 34 and the inside of the suction-type packing

container 30.

In the operation, an air-permeable bag-shaped hollow surface material
(shown below as an example) is positioned in the suction-type packing container
30 so as to match an opening of the surface material to the entry pbrt 34, and a
necessary filler material is brought into the feeder. Then, the suction pump is
driven. The filler material is delivered to the inside of the surface material
together with the airflow described above, and as a result, an article composed of
the surface material and the filler material packed therein is formed. If it is
necessary to mold the article, a molding device 40 is arranged inside the
suction-type packing container 30.

As shown in Fig.5, the molding device 40 arranged in the suction-type
packihg container 30 is composed of an upper mold 42 and a lower mold 41. An
inlet port 43 coaxial with the entry port 34 is provided in a connection between
those upper and lower molds 42, 41. Those upper and lower molds 42, 41 have a
plurality of suction holes 44 connected between the inside and the outside of the
molding device 40.

The lower mold 42 is fixed to the lower part 32 of the suction-type
packing container 30, and the upper mold 42 is the upper part 31 of the
suction-type packing container 30. Thus, as shown in Fig.6, when the upper part
31 is pivotally moved w1th respect to the connector 33, the upper mold 42 is
moved together with the upper part 31 with respect to the lower mold 41.

Steps of packing a surface material with a filler material by use of this
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filler material packing system 10 are described below. A material used as the
filler material includes chips of urethane foam, fabric, soft slab urethane foam
produced in manufacturing steps in a seat and a headrést of an automobile. In
addition, a material used as the filler material includes not only the above
materials but also shredder dusts of a used automobile and light-weight
materials such as feather and powder difficult to handle and bring into the

surface material.

EXAMPLE
As an example of an article manufactured by packing a filler material in a

surface material, a headrest used for an automobile is considered and is
manufactured usihg the filler material packing system 10 accordiﬂg to the
present invention.

Fig.7(a) is a front view of a surface material of a headrest H used for an
automobile, and Fig.7(b) is ité bottom view. The surface material 70 used is
formed of a fiber material and is thus air-permeable. A soft slab urethane foam is
laminated on its inner surface. A bottom of the surface material 70 has two
circular small holes 72, 72 and a slit 73 connected between those holes 72, 72. The
holes 72 are provided for inserting a stay in the inside of the surface material 70,
and the slit 73 is provided as an opening of the surface material 70. The slit 73 is
usually closed as shown in Fig.7(c).

The stay 74 is inserted in the surface material 70, and this surface
material is then positioned in the molding ‘device 40 (the upper mold 42 has been
opened as shown in Fig.6). A funnel 75 is positioned such that the funnel 75
connects between the entry port 34 and the inlet port 43 to smoothly deliver the
filler material.

The funnel 75 is shown in detail in Fig.8. The funnel 75 has a plug 76 that
is inserted in an end of the flexible pipe 51 and a nozzle 77 that is inserted in the
surface material 70 through the entry port 34 and the slit 73 (opening) of the
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surface material 70. The nozzle 77 has an elliptical internal channe| diverted from
an end of the plug 76, and the diverted angle is more than 45 degrees, so that the
filler material delivered via the connector 50 can be evenly packed in the surface
material 70.

Then, as shown in Fig.9, the upper part 31 of the suction-type packing
container 30 is closed, and simultaneously, the upper mold 42 of the molding
device 40 is closed. Then, as shown in Fig.1, the outlet port 15 of the feeder 11 is
connected with the plug 76 of the funnel 75 via the connector 50. A
predetermined amount of the filler material T has been brought in the feeder 11.

Usually, a material used as the filler material is a mixture of chips of
surface material and chips of mold urethane foam. Those chips are produced as
waste in manufacturing steps. The mixing rate (by weight) of those chips 1:1. The
mixture is pre-mixed with a water reactive urethane binder (the mixture : the
binder=1:0.2). About 270g of the filler material per one headrest is brought in the
feeder.

Then, the suction pump is driven, and as described above, air is drawn
into the feeder through the air vent holes 14. In this example, the size of each air ..
vent hole is ¢4 and twelve holes are provided in the feeder.

Air drawn into the feeder flows from the feeder t‘hrough the outlet port
15 and then flows to the inside of the surface material 70 via the connector 50 and
the funnel 75. Then, the air flown to the inside of the surface material 70 passes
through the surface material and flows to the suction port 35 through the suction
holes 44 of the molding device 40.

When such airflow is formed, air drawn through the air vent holes 14
makes air just above the filler material T on the bottom wall 16 turbulent such
that a top portion of the filler material T is blown up by the turbulent airflow,
and as a result,' the filler material blown up is scattered and is ‘mixed with the air.
If the filler material is delivered to the connector 50 together with the air, a mass

of the filler material is not formed and the filler material is stably supplied in the
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surface material.

A condition of such a turbulent airflow maihly depends on the airflow
through the air vent holes 14 and a space between the lid 13 of the feeder 11 and
an upper surface of the filler material T on the bottom wall 16. If each air vent
hole 14 of a feeder has a fixed size, the size of the space between the lid 13 and
the upper surface of the filler material T on the bottom wall 16 can be adjusted by
moving the bottom wall 16 vertically. Thus, in the feeder of the filler material
packing system according to the present invention, the bottom wall 16 of the
feeder 11 is movable vertically so that the filler can be desirably mixed with
airflow through the air vent holes 14. '

Typically, a necessary amount of the filler material is brought in the
feeder 11, and the bottom wall 16 is moved upward and downward so as to form
a necessary space size above the filler material brought on the bottom wall 16.
Then, the air cylinder 21 is driven. When this, as shown in Fig.3, airflow from the
air vent holes to suction pbrt as mentioned above while the filler material is
mixed with air. The filler material flows out together with the airflow through
the outlet port 15. Then, the filler material mixed with the air passes through the
connector 50 and is delivered to the inside of the surface material 70 through the
funnel 75 disposed through the entry port 34. The air passes through the surface
material 70 while the filler material remains inside the surface material 70. The air
is then introduced to the suction port 35 through the suction holes 44.

The space above the filler material in the feeder is changed during
delivering the filler material. In order t6 maintain the space above the filler
material in the feeder, the bottom wall 16 is moved upward by driving the air
cylinder. When the whole of the filler material on the bottom wall 16 is delivered,

the operation of the bottom wall 16 and the vacuum source is stopped. Thus, a

~ predetermined amount of the filler material is packed in the bag-shaped hollow

surface material, and thereby an article formed by packing the filler material in

the surface material is produced.
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In this example, an amount of the filler material to be charged in the
feeder is an amount necessary for only one surface material. Alternatively, an
amount necessary for a plurality of surface materials may be charged in the
feeder. If the amount necessary for a plurality of surface materials is charged
therein, the operation of the vacuum source and the air cylinder is stopped when
a predetermined amount of the filler material necessary for one surface material
has been delivered through the outlet port to the inside of the surface material.
Then, the surface material in the suction-type packing container is replaced with
another surface material. Thus, an article formed by packing the filler material in
the surface material can be continuously formed. ‘

In general, the article 79 slightly expands more than its predetermined
shape, even though the surface material is formed in a predetermined shape. This
~ article 79 placed in a molding device 80 as shown in Fig.10. The :molding device
80 has an upper mold 81 and a lower mold 82, and a predetermined space is
formed by those upper and lower molds 81, 82. The molding device 80 has holes
83, and steam passes through those holes 83. A steam chamber 84 is provided
under the lower mold 82, and steam is entered into the steam chamber 84 and is
then entered into the space between the upper and the lower molds 81, 82
through the holes 83 provided in the lower mold 82. As shown in Fig.10(a), the
steam entered into the space of the molding device 80 passes through the article
79 and is then evacuated through the holes 83 of the upper mold 81.

This steam contacts to the binder, and then, the binder cures so that the
filler material adheres each other and adheres to a inner surface of the surface
material. '

The article packed the filler material in the surface material is ejected
from the molding device, and then, it is set in a dryer at 120 centigrade degrees
for one hour to remove residual water, and thereby, a complete article 85 is
produced (Fig.10(b)).

In accordance with the present invention, it is possible to stably pack a -
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scattered granular or fragmental filler material in a bag-shaped hollow surface
material. Thus, in an article produced in accordance with the present invention,
the density of the filler material in the bag-shaped hollow surface material is even
and its shape is formed in a desirable shape. If the filler material is mixed with a
binder, the filler material can adhere each other and adhere to an inner surface of

the surface material.

In accordance with the present invention, the filler mateﬁal is stably
' packed in the surface material, and thereby, the packing work becomes efficiency
and its quality becomes even. |

In manufacturing steps of a seat of an automobile, waste such as chips of
urethane foam and fragments of surface material is produced. In accordance with
the present invention, not only such a waste but also fine powder and feather can
be used as the filler material, and the filler material can be packed in the
bag-shaped hollow surface material. In particular, in the art, such chips of
urethane foam and fragments of surface material were wasted. However, in

accordance with the present invention, such waste can be recycled.
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CLAIMS
1. A filler material packing system for packing a granular or fragmental

filler material in a bag-shaped hollow surface material, including;

a suction pump;

a suction-type packing container having an inner space for positioning
the surface material, a suction port connected between said suction pump and
said inner space, and an entry port provided in coaxial with an cpening of said
surface material, said filler material being delivered in said surface material
through said entry port and said opening; and

a feeder for delivering said filler material, said feeder having a lid, a
sidewall and a bottom wall, air vent holes and an outlet being provided in an

upper part of said feeder, said outlet being connected to said entry port through

connecting means, said bottom wall being movable vertically.

2. The filler material packing system of claim 1 wherein said suction-type
packing container has an upper part and a lower part, said upper and lower
parts being pivotally connected each other,

a molding device is provided in said suction-type packing container, said
molding device having an upper mold and a lower mold, and said surface
material is positioned in a cavity formed by said upper and lower molds,

said upper and lower molds have suction holes that connect between the
inside of said cavity and the outside of said cavity,

said molding device has an inlet provided in coaxial with said entry port
of said suction-type packing containef, and

said upper mold of said molding device is fixed to said upper part of
said suction-type packihg container, and said lower mold of said molding device
is fixed to said lower part of said suction-type packing container, and thereby,
when said upper part of said Sucﬁon-type packing container is opened and
closed with respect to said lower part thereof, said upper mold of said molding
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device is simultaneously opened and closed with respect to said lower mold of

said molding device.

3. The filler material packing system of claim 1 wherein said opening of
said surface material is connected to said entry port of said suction-type packing

container using a funnel.

4. The filler material packing system of claim 3 wherein a sectional shape of
said entry port is circle, and

said funnel has a cylindrical plug matched to said entry port and a
nozzle that has an elliptical internal channel diverted from an end of said plug in

one direction and is tapered in another direction perpendicular to said one

direction.

5. The filler material packing system of claim 4 wherein the diverted angle
of said nozzle of said funnel is at least 45 degrees.

6. The filler material packing system of claim 1 wherein said feeder has an
air cylinder connected to said bottom wall of said feeder to move said bottom

wall vertically.

7. A method for packing said filler material in said surface material using
said filler material packing system of claim 1 or 2, comprising steps of:

bringing a necessary amount of said filler material in said feeder;

positioning said bottom wall of said feeder so as to form a predetermined
space between said lid of said feeder and an upper surface of said filler material
brought therein;

driving said suction pump, said outlet of said feeder being connected to

said entry port of said suction-type packing container through said connecting
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means, so that airflow is formed through said filler material packing system, said
airflow being formed from said air vent holes of said feeder to said outlet port of
said supply port, from said outlet port to said entry port of said suction-type
packing container through said connecting means and from said opening of said
surface material coaxial with said enhy‘ port to said suction port of said
suction-type packing container through the inside of said surface material; and
moving said bottom wall of said feeder upward in order to necessarily
mix the air and said filler material in the space between said licl of said feeder
and said upper surface of said filler material brought therein, when said airflow

is formed.

8. The method of claim 7 wherein said filler material is selected from

granules or fragments of urethane foam, fabric, plastics or a mixture thereof.

9. The method of claim 8 wherein a water reactive binder is premixed with
said filler material,

said binder is a water reactive urethane binder, _

steam is passed through an article formed by packing said filler material
in said surface material, and thereby said filler material is adhered each other and

is adhered with an inner surface of said surface material.
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