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(54) FILLING DEVICE

(57) To provide a filling device that realizes simplifi-
cation of device configuration, improvement of design
freedom, and reduction of production loads, and that pre-
vents formation of a pointed peak on the upper surface
of packed contents, or uneven filling of the container.
Provided is a filling device (10) including a filling nozzle
(20) having a nozzle hole (23), contents supply means
(30) for supplying contents (B) to the nozzle hole (23), a
plunger (40) disposed inside the nozzle hole (23) such
as to be movable up and down, and gas supply means
(50) for supplying a gas (A). A gas inlet (25) connected
to the gas supply means (50), a gas outlet (26) opened
to the nozzle hole (23), and a gas flow passage (27) are
formed in the filling nozzle (20). The gas (A) supplied
from the gas supply means (50) is ejected from a gap
between an inner circumferential surface of the nozzle
hole (23) and an outer circumferential surface of the
plunger (40) at a lower end of the filling nozzle (20).
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Description

Technical Field

[0001] The present invention relates to a filling device
for filling containers with contents, and more particularly
to a filling device for filling containers with viscous con-
tents.

Background Art

[0002] As filling devices that fill containers with viscous
contents such as meat products, a filling device 110 has
hitherto been known which includes a filling nozzle 120
having a nozzle hole 123 formed along an up and down
direction and opened downward, contents supply means
130 for supplying contents to the nozzle hole 123, and a
plunger 140 disposed inside the nozzle hole 123 such
as to be movable up and down, as shown in Fig. 4 (see,
for example, Patent Literature 1).
[0003] In this filling device 110, the contents supply
means 130 supplies a constant amount of contents to
the nozzle hole 123, and the plunger 140 pushes out the
contents inside the nozzle hole 123 downward, to fill a
container C with the contents.
[0004] In such a filling device 110, immediately after
the container C has been filled with contents, the nozzle
tip (lower end) of the filling nozzle 120 is in tight contact
with the upper surface of the contents. When the nozzle
tip is separated from the contents in this state, a central
part of the upper surface of the contents in tight contact
with the nozzle tip is pulled up, resulting in formation of
a pointed peak on the upper surface of the contents.
[0005] The problem is that, when the container C is
sealed with a lid with such a pointed peak formed on the
upper surface of the contents, the pointed peak is flat-
tened by and adhered on the back surface of the lid,
which will compromise the aesthetic appearance when
the container is opened. Another problem is that the con-
tents may adhere on a container flange part C1 as a result
of the peak being flattened by the lid, and may cause a
defect in the seal by the lid.
[0006] In the filling device 110 of Patent Literature 1,
in order to release the contents from the nozzle tip, an
annular gas ejection port 129 is formed at the tip (lower
end) of the plunger 140 as shown in Fig. 4 and gas is
ejected from the gas ejection port 129 after the injection
of the contents to disconnect the contact between the
nozzle tip and the contents.

Citation List

Patent Literature

[0007] Patent Literature 1: Japanese Utility Model Ap-
plication Laid-open No. H05-37094

Summary of Invention

Technical Problem

[0008] In the filling device 110 of Patent Literature 1,
the gas ejection port 129 and gas flow passage 127 are
formed in the plunger 140 that moves up and down, be-
cause of which a gas supplier 150 that supplies the gas
to the gas flow passage 127 (or a connection pipe that
connects the gas supplier 150 to the gas flow passage
127) also has to be moved up and down in coordination
with the up and down movement of the plunger 140. As
a result, the device configuration is complex, and the de-
gree of freedom in designing the ambient environment
is compromised.
[0009] In the filling device 110 of Patent Literature 1,
to form the annular gas ejection port 129 at the tip of the
plunger 140, an elaborately processed food stain pre-
vention member 190 is attached to a recess formed at
the tip of the plunger 140. Formation of the annular gas
ejection port 129 at the tip of the plunger 140 thus ne-
cessitates complex processing for the tip of the plunger
140 and causes an increase in the production load.
[0010] Another problem that can readily occur partic-
ularly when the contents are viscous is the difficulty to fill
every corner of the container C wi th the contents evenly
without leaving gaps. Any gaps left in the filled contents
may cause deterioration of the contents. Unbalanced fill-
ing of the container C may cause the contents to adhere
on the container flange part C1 and be entrapped be-
tween the flange and the lid, which may damage the seal-
ing properties.
[0011] Accordingly, an object of the present invention
is to solve these problems and to provide a filling device
that realizes simplification of device configuration, im-
provement of design freedom, and reduction of produc-
tion loads, and that prevents formation of a pointed peak
on the upper surface of packed contents, or uneven filling
of the container.

Solution to Problem

[0012] The present invention provides a filling device
including: a filling nozzle having a nozzle hole formed
along an up and down direction and opened downward;
contents supply means for supplying contents to the noz-
zle hole; a plunger that is disposed inside the nozzle hole
such as to be movable up and down and pushes out the
contents supplied in the nozzle hole downward; and gas
supply means for supplying a gas. The filling nozzle is
formed with a gas inlet connected to the gas supply
means, a gas outlet opened to the nozzle hole, and a
gas flow passage connecting the gas inlet and the gas
outlet. The gas supplied by the gas supply means is eject-
ed from a gap between an inner circumferential surface
of the nozzle hole and an outer circumferential surface
of the plunger at a lower end of the filling nozzle. The
problems noted above are thereby solved.
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Advantageous Effects of Invention

[0013] According to the invention as set forth in claim
1, ejection of the gas from the nozzle tip of the filling
nozzle not only prevents formation of a pointed peak on
the upper surface of the contents by delivering the gas
in an annular form between the nozzle tip of the filling
nozzle and the upper surface of the contents after the
injection of the contents, thereby disconnecting the tight
contact between the nozzle tip and the contents, but also
provides the following effects:
Namely, according to the invention as set forth in claim
1, a gas flow passage is formed in the filling nozzle, and
a gap between an inner circumferential surface of the
nozzle hole and an outer circumferential surface of the
plunger is utilized as a gas ejection hole from which the
gas is blown out from the nozzle tip. Unlike the conven-
tional filling device wherein a gas flow passage and a
gas ejection port are formed in the plunger that moves
up and down, there is no need to move a gas supplier
connected to the gas flow passage, and a connection
pipe or the like, up and down in coordination with the up
and down movement of the plunger, so that the device
configuration can be simplified, and the degree of design
of the ambient environment can be improved.
[0014] By utilizing the gap between the inner circum-
ferential surface of the nozzle hole and the outer circum-
ferential surface of the plunger as the gas ejection hole,
there is no need to form a separate gas ejection hole, so
that the production load can be reduced.
[0015] Moreover, by utilizing the gap between the inner
circumferential surface of the nozzle hole and the outer
circumferential surface of the plunger as the gas ejection
hole, even if the contents clog up the gas ejection hole,
the gas ejection hole can be readily and reliably cleared
without requiring any special operation, since such clog-
ging contents can be removed by moving the plunger up
and down.
[0016] According to the invention as set forth in claim
2, the filling nozzle includes a nozzle body, and a nozzle
tip tool attached below the nozzle body. The nozzle tip
tool can be replaced with a suitable one in accordance
with the type of the contents and the shape of the con-
tainer so as to ensure even filling of every corner of the
container with the contents. Moreover, a gap between
the opposite surfaces of the nozzle body and the nozzle
tip tool is utilized as part of the gas flow passage and the
gas outlet, so that the processing load for forming the
gas flow passage and gas outlet in the filling nozzle can
be reduced.
[0017] According to the invention as set forth in claim
3, a first packing in an annular form is provided between
opposite surfaces of the nozzle body and the nozzle tip
tool on an outer side of an opposite surface side opening
formed in the nozzle body, so that the gas supplied from
the gas supply means can be prevented from leaking out
of an intended flow path and therefore can efficiently be
delivered to between the contents and the lower end of

the filling nozzle. Also, by interposing the first packing
between the opposite surfaces of the nozzle body and
the nozzle tip tool, the gap between the opposite surfaces
of the nozzle body and the nozzle tip tool, which is used
as part of the gas flow passage and gas outlet, is main-
tained with a suitable width. At least one of the opposite
surfaces of the nozzle body and the nozzle tip tool is
provided with an annular recess formed annularly around
the nozzle hole and communicating with the opposite sur-
face side opening, so that the gas can be distributed in
an annular form between the opposite surfaces of the
nozzle body and the nozzle tip tool, which enables the
gas to be ejected evenly from the annular gap between
the outer circumferential surface of the plunger and the
inner circumferential surface of the nozzle hole at the
nozzle tip.
[0018] According to the invention as set forth in claim
4, a second packing in an annular form is disposed be-
tween the inner circumferential surface of the nozzle hole
and the outer circumferential surface of the plunger
above a contents supply hole to which the contents sup-
ply means is connected, so that the gas supplied from
the gas supply means can be prevented from leaking out
of an intended flow path and therefore can efficiently be
delivered to between the contents and the lower end of
the filling nozzle.
[0019] According to the invention as set forth in claim
5, a nozzle cover that is moveable along an up and down
direction is provided around the filling nozzle. An outer
peripheral edge on the upper surface of the contents is
pressed with the nozzle cover on an outer side of the
filling nozzle during the injection of the contents, to pre-
vent the packed contents from adhering to a container
flange part, and to even out the upper surface of the con-
tents. Moreover, the gas inlet is formed above the nozzle
cover when the nozzle cover is moved to an uppermost
position thereof, so that interference between a connec-
tion pipe or the like connected to the gas inlet and the
nozzle cover can be prevented.
[0020] According to the invention as set forth in claim
6, the filling nozzle includes, on a lower surface thereof,
a tip protrusion formed by protruding a central part of the
lower surface downward, whereby the central part of the
upper surface of the contents packed in the container
can be dented, so that the upper surface of the contents
after heat sterilization can be evened out. Namely, when
the contents are a meat product or the like, the contents
undergo expansion when subjected to heat sterilization
after the packing into the container. By denting the central
part of the upper surface of the contents beforehand in
consideration of this expansion of the contents, the upper
surface of the contents after heat sterilization can be
evened out.

Brief Description of Drawings

[0021]
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[Fig. 1] Fig. 1 is an illustrative diagram showing a
filling device according to one embodiment of the
present invention.
[Fig. 2] Fig. 2 is an illustrative diagram showing the
flow of a gas during injection of contents.
[Fig. 3] Fig. 3 is a bottom view illustrating a filling
nozzle.
[Fig. 4] Fig. 4 is a cross-sectional view illustrating a
conventional filling device.

Reference Signs List

[0022]

10 Filling device
20 Filling nozzle
21 Nozzle body
21a Annular recess
22 Nozzle tip tool
22a Tip protrusion
23 Nozzle hole
24 Contents supply hole
25 Gas inlet
26 Gas outlet
27 Gas flow passage
28 Opposite surface side opening
29 Body flow passage
30 Contents supply means
31 Contents supply tube
40 Plunger
41 Plunger driver
50 Gas supply means
60 Nozzle cover
70 First packing
71 Second packing
80 Container lifter
A Gas
B Contents
C Container
C1 Container flange part
C2 Container stacked part

Description of Embodiments

[0023] Below, the filling device 10 according to one em-
bodiment of the present invention will be described with
reference to the drawings.
[0024] The filling device 10 fills a container C with vis-
cous contents B such as a meat product. As shown in
Fig. 1, the device includes a filling nozzle 20 having a
nozzle hole 23, contents supply means 30 for supplying
the contents B to the nozzle hole 23, a plunger 40 that
is disposed inside the nozzle hole 23 such as to be mov-
able up and down and pushes out the contents B supplied
to the nozzle hole 23 downward, gas supply means 50
for supplying a gas A, a nozzle cover 60 placed around
the filling nozzle 20, first and second packings 70 and 71
in an annular form that seal respective parts, and a con-

tainer lifter 80 that moves the container C up and down.
[0025] The constituent elements of the filling device 10
will each be described below with reference to Fig. 1 to
Fig. 3.
[0026] First, the filling nozzle 20 includes a cylindrical
nozzle hole 23 that extends along an up and down direc-
tion and opened downward, and a contents supply hole
24 that extends sideways from the nozzle hole 23 as far
as to the outer surface of the filling nozzle 20, as shown
in Fig. 1 and Fig. 2. This contents supply hole 24 is con-
nected to the contents supply means 30 to deliver the
contents B into the nozzle hole 23.
[0027] Inside the filling nozzle 20 is formed a flow pas-
sage for a gas A supplied from the gas supply means 50
to be ejected from the nozzle tip (lower end) of the filling
nozzle 20. More specifically, as shown in Fig. 1 and Fig.
2, a gas inlet 25 opened in the outer surface of the filling
nozzle 20 and connected to the gas supply means 50, a
gas outlet 26 opened to the nozzle hole 23, and a gas
flow passage 27 that connects the gas inlet 25 and gas
outlet 26, are formed inside the filling nozzle 20.
[0028] As shown in Fig. 2, the gas A supplied from the
gas supply means 50 is forced into the nozzle hole 23
through the gas inlet 25, gas flow passage 27, an annular
recess 21a, and gas outlet 26, and then, at the nozzle
tip of the filling nozzle 20, blown out from an annular gap
between an outer circumferential surface of the plunger
40 that has come down and an inner circumferential sur-
face of the nozzle hole 23.
[0029] The filling nozzle 20 will be described in more
detail: As shown in Fig. 1 and Fig. 2, the filling nozzle 20
is made up of a nozzle body 21 and a nozzle tip tool 22
fixedly attached below the nozzle body 21.
[0030] In the nozzle body 21 are formed, as shown in
Fig. 2, the gas inlet 25 mentioned above, an opposite
surface side opening 28 that opens in the opposing sur-
face (lower surface) of the nozzle body 21 facing the up-
per surface of the nozzle tip tool 22, and a body flow
passage 29 that connects the gas inlet 25 and the oppo-
site surface side opening 28.
[0031] In this embodiment, the gas flow passage 27 is
configured by the body flow passage 29, opposite surface
side opening 28, and a gap between the opposite sur-
faces of the nozzle body 21 and the nozzle tip tool 22.
[0032] The gas outlet 26 mentioned above is config-
ured by the gap between the opposite surfaces of the
nozzle body 21 and the nozzle tip tool 22.
[0033] The nozzle hole 23 mentioned above is formed
to extend over both of the upper nozzle body 21 and the
lower nozzle tip tool 22, and opens in the lower surface
of the nozzle tip tool 22.
[0034] An annular recess 21a that communicates with
the opposite surface side opening 28 is formed in the
opposing surface (lower surface) of the nozzle body 21.
An annular recess that communicates with the opposite
surface side opening 28 may also be formed likewise in
the opposing surface (upper surface) of the nozzle tip
tool 22.
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[0035] With the annular recess 21a being formed at
least in one of the opposing surface (lower surface) of
the nozzle body 21 and the opposing surface (upper sur-
face) of the nozzle tip tool 22, the gas A can be distributed
annularly between the opposite surfaces of the nozzle
body 21 and the nozzle tip tool 22, so that the gas A can
be ejected uniformly from the annular gap between the
outer circumferential surface of the plunger 40 and the
inner circumferential surface of the nozzle hole 23 at the
nozzle tip of the filling nozzle 20.
[0036] The nozzle tip tool 22 is formed in a substantially
quadrate shape, which is similar to the shape of the con-
tainer C when viewed from below as shown in Fig. 3. The
nozzle tip tool 22 may be designed in a suitable shape
in accordance with the shape and opening part of the
container C. With the nozzle tip tool 22 having a similar
shape as that of the container C like this, the contents B
can be distributed to all corners of the container C, using
the nozzle tip tool 22 as a pressing plate, so that the
container C can be filled with the viscous contents B with-
out leaving gaps particularly in corners at the bottom of
the container C.
[0037] The nozzle tip tool 22 (filling nozzle 20) has, on
the lower surface thereof, a tip protrusion 22a formed by
protruding a central part of the lower surface downward,
as shown in Fig. 1 to Fig. 3. With this tip protrusion 22a,
the surface of the contents B is intentionally dented as it
is being packed, so that the surface of the contents B
can be made flat even when the viscous contents B ex-
pand later inside the retort container.
[0038] The contents supply means 30 supplies a con-
stant amount of contents B to the nozzle hole 23, and is
configured by a measuring device, cylinder, and the like.
The contents supply means 30 is connected to the con-
tents supply hole 24 of the filling nozzle 20 via a contents
supply tube 31 attached to the filling nozzle 20, as shown
in Fig. 1.
[0039] The plunger 40 is a substantially columnar
member that moves up and down by a plunger driver 41
made up of an air cylinder and the like as shown in Fig.
1. When moved down, at the lowermost position, the low-
er surface of the plunger 40 becomes substantially flush
with the lower surface of the tip protrusion 22a of the
nozzle tip tool 22 as shown in Fig. 2.
[0040] The gas supply means 50 supplies the gas A.
In this embodiment, it is made up of an air compressor
that includes a regulator for regulating the amount of com-
pressed air to be supplied, a filter that purifies the air
supplied from the air compressor, and the like. The gas
supply means 50 may be embodied in any specific form
as long as a gas A such as air can be supplied.
[0041] The nozzle cover 60 is provided such as to be
movable in the up and down direction relative to the filling
nozzle 20 and to make contact with a container stacked
part C2 for pressing the outer peripheral edge on the
upper surface of the contents B on the outer side of the
filling nozzle 20 during the injection of the contents B, to
prevent the packed contents B from adhering to the con-

tainer flange part, and to even out the upper surface of
the contents. The nozzle cover 60 is biased downward
with a spring (not shown). When the nozzle cover 60 is
at the lowermost position, the lower surface of the nozzle
cover 60 becomes substantially flush with the lower sur-
face in the outer peripheral part of the tip protrusion 22a
of the nozzle tip tool 22 as shown in Fig. 2.
[0042] The first packing 70 is disposed between the
opposite surfaces of the nozzle body 21 and the nozzle
tip tool 22 on the outer side of the opposite surface side
opening 28 as shown in Fig. 1 and Fig. 2. More specifi-
cally, the first packing 70 is disposed inside the annular
recess formed in the opposing surface (upper surface)
of the nozzle tip tool 22. This way, the gas A is prevented
from leaking outward of the filling nozzle 20 and control-
led to flow only in the direction toward the gas outlet 26.
[0043] The second packing 71 is disposed between an
inner circumferential surface of the nozzle hole 23 and
an outer circumferential surface of the plunger 40 above
the contents supply hole 24 as shown in Fig. 1 and Fig.
2. More specifically, the second packing 71 is disposed
inside an annular recess formed in the outer circumfer-
ential surface of the plunger 40. This way, the gas A is
prevented from leaking upward of the plunger 40 and
controlled to flow only in the direction toward the filling
nozzle 20.
[0044] The container lifter 80 moves up and down to
move the container C below the filling nozzle 20 in ac-
cordance with the process of injecting the contents B.
While the filling nozzle 20 is installed stationary in this
embodiment, the filling nozzle 20 may be provided with
a mechanism that moves the nozzle up and down. Alter-
natively, a mechanism may be provided that moves both
the filling nozzle 20 and the container C up and down.
The moving speed of the container lifter 80 or the filling
nozzle 20 is synchronized with the injection speed of the
contents B this way, so that the contents B can reach
every corner of the container C, as well as that, even
when the contents B have thick viscous properties or
contain flake-like solids, formation of gaps in the contents
can be prevented.
[0045] Next, a method of filling the container C with the
contents B using the filling device 10 will be described
below.
[0046] First, the container C is moved up by the con-
tainer lifter 80, to bring the nozzle cover 60 around the
filling nozzle 20 into contact with the container stacked
part C2 of the container C, and to insert the nozzle tip
tool 22 of the filling nozzle 20 into the container C as far
as near the lower end.
[0047] At this time, the nozzle cover 60 is pushed up
by the container stacked part C2 and moves up.
[0048] Next, with the container lifter 80 being stopped,
the contents B start to be supplied from the contents sup-
ply means 30 into the nozzle hole 23 via the contents
supply hole 24. After every corner in the bottom of the
container C is filled with the contents B without gaps (after
about 10 seconds), the container lifter 80 starts to move

7 8 



EP 3 357 817 A1

6

5

10

15

20

25

30

35

40

45

50

55

down the container C, while the supply of the contents B
is continued. The time during which the container lifter
80 is at halt and the lowering distance of the container
lifter 80 may be adjusted suitably in accordance with the
speed of filling the container C with the contents B. When
the outer peripheral edge of the nozzle tip tool 22 is sub-
stantially flush with the nozzle cover 60, the supply of the
contents B is stopped. After the container lifter 80 is low-
ered further several mm (about 3 mm in this embodi-
ment), the plunger 40 is moved down, to push the con-
tents B inside the nozzle hole 23 into the container C,
whereupon the filling is complete. The timing of lowering
the container lifter 80 is divided into several stages and
adjusted in this way, so that uneven filling of the container
C or formation of gaps in the contents B can be prevented
more reliably.
[0049] When the filling is complete, the contents B in
the container C are in tight contact with the lower surface
of the filling nozzle 20 (nozzle tip tool 22) as shown in
Fig. 2, which means a vacuum is produced between the
upper surface of the contents B and the lower surface of
the filling nozzle 20.
[0050] Accordingly, the gas A is then supplied from the
gas supply means 50. The gas A is supplied through the
gas inlet 25, gas flow passage 27, gas outlet 26, annular
recess 21a, and an annular gap between the outer cir-
cumferential surface of the plunger 40 and the inner cir-
cumferential surface of the nozzle hole 23 as shown in
Fig. 2, and delivered to between the upper surface of the
contents B and the lower surface of the filling nozzle 20.
This way, the vacuum between the upper surface of the
contents B and the lower surface of the filling nozzle 20
is removed, so that the upper surface of the contents B
and the lower surface of the filling nozzle 20 no longer
make tight contact with each other. Therefore, when the
filling nozzle 20 is separated from the container C after
the injection of the contents B, formation of a pointed
peak, which is created by the pulling up of the upper
surface of the contents B by the filling nozzle 20, can be
prevented.
[0051] Lastly, the container C filled with the contents
B is moved down.
[0052] While one embodiment of the present invention
has been described in detail above, the present invention
is not limited to the embodiment described above, and
various design changes can be made without departing
from the scope of the present invention set forth in the
claims.
[0053] For example, while the filling nozzle is made up
of a nozzle body and a nozzle tip tool in the embodiment
described above, the filling nozzle may be configured as
a single component.

Claims

1. A filling device comprising: a filling nozzle having a
nozzle hole formed along an up and down direction

and opened downward; contents supply means for
supplying contents to the nozzle hole; a plunger that
is disposed inside the nozzle hole such as to be mov-
able up and down and pushes out the contents sup-
plied in the nozzle hole downward; and gas supply
means for supplying a gas,
the filling nozzle being formed with a gas inlet con-
nected to the gas supply means, a gas outlet opened
to the nozzle hole, and a gas flow passage connect-
ing the gas inlet and the gas outlet,
a gas supplied by the gas supply means being eject-
ed from a gap between an inner circumferential sur-
face of the nozzle hole and an outer circumferential
surface of the plunger at a lower end of the filling
nozzle.

2. The filling device according to claim 1, wherein the
filling nozzle includes a nozzle body, and a nozzle
tip tool attached below the nozzle body, and
a gap between opposite surfaces of the nozzle body
and the nozzle tip tool serves as part of the gas flow
passage and the gas outlet.

3. The filling device according to claim 2, wherein the
nozzle body is formed with the gas inlet, an opposite
surface side opening that opens in the opposite sur-
face of the nozzle body, and a body flow passage
that connects the gas inlet and the opposite surface
side opening,
at least one of the opposite surfaces of the nozzle
body and the nozzle tip tool is provided with an an-
nular recess formed annularly around the nozzle
hole and communicating with the opposite surface
side opening, and
a first packing in an annular form is provided between
the opposite surfaces of the nozzle body and the
nozzle tip tool on an outer side of the opposite sur-
face side opening.

4. The filling device according to any one of claims 1
to 3, wherein the filling nozzle is formed with a con-
tents supply hole to which the contents supply means
is connected,
the contents supply hole extends sideways from the
nozzle hole and reaches an outer surface of the filling
nozzle, and
a second packing in an annular form is disposed be-
tween the inner circumferential surface of the nozzle
hole and the outer circumferential surface of the
plunger above the contents supply hole.

5. The filling device according to any one of claims 1
to 4, further comprising a nozzle cover placed around
the filling nozzle, wherein
the nozzle cover is provided such as to be movable
up and down relative to the filling nozzle, and
the gas inlet is formed above the nozzle cover when
the nozzle cover is moved to an uppermost position
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thereof.

6. The filling device according to any one of claims 1
to 5, wherein the filling nozzle includes, on a lower
surface thereof, a tip protrusion formed by protruding
a central part of the lower surface downward.
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