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(57)  Afilling failure judging device (31) comprises a
filling speed measurement means (25) for measuring a
filling speed of filling a liquid into a container by one of a
plurality of liquid filling means for filling a predetermined
weight of liquid into each of a plurality of containers (40),
wherein the container filled with the liquid by the filling
speed is judged to be a failure of filling in the case where

Fig.1

Filling failure judging device and filling device

the filling speed measured by the filling speed measure-
ment means is higher than a predetermined value. Due
to the foregoing, whether or not the container is suffi-
ciently filled with a liquid can be easily judged without
stopping the filling device. Whether or not the container
is sufficiently filled with a liquid may be judged by a weight
of the container after the completion of filling. The filling
device may include such a filling failure judging device.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a filling failure
judging device for judging whether or not a container to
be filled with a liquid, for example, a beer barrel to be
filled with beer is insufficiently filled. Further, the present
invention relates to a filling device, having such a filling
failure judging device, for filling beer into a container, for
example, a beer barrel.

2. Description of the Related Art

[0002] Generally, beeris sold in bottles or cans. In ad-
dition, beer is also sold in glasses or mugs. In such a
case, beer is filled into beer barrels or tanks, which are
exclusively used for beer, in breweries and then delivered
torestaurants, etc. In the restaurants, etc., beer is poured
into the glasses or mugs exclusively through dispensers
attached to the beer barrels.

[0003] In breweries, beer is filled into beer barrels by
a filling device. The filling device includes a plurality of
filling sections. Each filling section includes: a flow control
valve for adjusting a flow rate of beer; and a filling head.
[0004] Atthe time of filling beer into a beer barrel, pre-
stress gas, for example, inert gas is previously filled into
the beer barrel so that the beer barrel can be pre-stressed
at a predetermined pressure. Pre-stress gas prevents
carbonic dioxide, which is dissolved in beer, from sepa-
rating from the beer at the time of filling beer into the beer
barrel, and prevents the beer itself from foaming when
filling the beer into the beer barrel. At the time of filling
beer, pre-stress gas is gradually discharged from the
beer barrel according to a filling weight of beer so that
the pressure in the beer barrel can be maintained con-
stant.

[0005] However, in the case where the flow control
valve of the filling section is fully opened, a filling speed
of beer is extremely increased. Due to this, pre-stress
gas, which should be originally discharged, gets mixed
in with the flow of beer and is compressed in the beer
barrel at a relatively high pressure in some cases.
[0006] When beer is extracted from the beer barrel, in
which pre-stress gas is compressed as described above,
exclusively through a dispenser, the pre-stress gas is
also extracted together with beer. Therefore, an extract-
ing speed of beer is considerably increased. Accordingly,
a large amount of bubbles, the diameters of which are
larger than those of bubbles in a usual case, are gener-
ated. In other words, in this case, it is impossible to form
fine bubbles on a level of beer, which is not preferable
for consumers.

[0007] In the case where the filling section has made
an insufficiently filled beer barrel in which pre-stress gas
is compressed as described above, there is a high pos-
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sibility that the filling section successively makes a similar
beer barrel, into which beer is not sufficiently filled. Ac-
cordingly, in the case where the beer barrel, into which
beer is not sufficiently filled, is made in a specific filling
section, itis estimated that operation of the specific filling
section is stopped.

[0008] Japanese Unexamined Patent Publication No.
2000-289720 discloses a package measurementinspec-
tion systemincluding: a packaging machine for producing
commodities; a weight checker for measuring weights of
the commodities; and a seal checker for inspecting a
sealing state of the commodities after the commodities
have been packaged. In the package measurement in-
spection system disclosed in Japanese Unexamined
Patent Publication No. 2000-289720, in the case where
a judgment of failure by the seal checker continues, pack-
aging operation conducted by the packaging machine is
stopped.

[0009] However, inthe case where an operation of the
entire filling device is stopped and a filling section, which
has caused the failure of filling, in a plurality of filling sec-
tions is specified, each time a failure of filling is caused,
productivity is deteriorated, which is not practical.
[0010] Whether or not a beer barrel has been insuffi-
ciently filled with beer by the filling section is found in
many cases when beer is actually extracted from the beer
barrel through an exclusively used dispenser in a shop
after the beer barrel has been delivered to the market.
Therefore, in the case where a beer barrel, into which
beer was not sufficiently filled with beer, is discovered in
the shop, there is a high possibility that a large number
of beer barrels, into which beer was not sufficiently filled
with beer, have already been delivered to the market. It
is possible to conduct checking in breweries to determine
whether or not beer barrels are sufficiently filled with beer.
However, this checking operation is complicated. Fur-
ther, it takes time to check whether or not beer barrels
are sufficiently filled.

[0011] The present inventors earnestly made investi-
gation into the above matter so as to solve the problems.
As a result of their investigation, the present inventors
acquired knowledge in which whether or not a beer barrel
is sufficiently filled with beer can be easily and quickly
judged before the beer barrel is delivered to the market,
in other words, at the time of filling beer into the beer
barrel, by measuring a filling speed of beer.

[0012] The present invention has been accomplished
in view of the above circumstances. The object of the
present invention is to provide a filling failure judging de-
vice capable of easily and quickly judging that a contain-
er, for example, a beer barrel is not sufficiently filled with
beer. Another object of the presentinvention is to provide
afilling device having such afilling failure judging device.

SUMMARY OF THE INVENTION

[0013] Inordertoaccomplishthe above object, the first
aspect provides a filling failure judging device comprising
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a filling speed measurement means for measuring a fill-
ing speed of filling a liquid into a container by one of a
plurality of liquid filling means for filling a predetermined
weight of liquid into each of a plurality of containers,
wherein in the case where the filling speed measured by
the filling speed measurement means is higher than a
predetermined value, the container filled with the liquid
by the filling speed is judged to be a container insuffi-
ciently filled with the liquid.

[0014] In the first aspect, in the case where a filling
speed of filling a liquid is relatively low, no pre-stress gas
is involved in beer. Accordingly, no pre-stress gas re-
mains in the container. Therefore, when it is judged
whether or not the filling speed of filling the liquid is higher
than a predetermined value, it can be judged whether or
not the container is insufficiently filled. Accordingly, it is
possible to easily find a container into which the liquid is
not sufficiently filled. In this connection, the filling speed
may be the maximum value or the average value at the
time of filling the liquid.

[0015] According to the second aspect, as in the first
aspect, a filling failure judging device further comprises
an after filling container weight measurement means for
measuring a weight of each container after the liquid has
been filled into the container by each liquid filling means,
wherein in the case where a weight of the container
measured by the after filling container weight measure-
ment means is lighter than a predetermined after-filling
container reference weight, the container is judged to be
a container insufficiently filled with the liquid.

[0016] Inotherwords, inthe second aspect, itisjudged
whether or not a container, in which pre-stress gas is
compressed, is not sufficiently filled. Further, it is judged
whether or not a filling weight of the container is lighter
than a predetermined weight, in other words, whether or
not the container is not sufficiently filled. Therefore, it is
easy to find a container which is not sufficiently filled with
a liquid.

[0017] The third aspect provides a filling device com-
prising a filling failure judging device as in the first or the
second aspect.

[0018] In other words, in the third aspect, it is possible
to judge whether or not a container is not sufficiently filled
before it is delivered to the market, that is, at the time of
filling a liquid into the container. Therefore, afilling failure
container can be easily found.

[0019] The fourth aspect provides a filling device in the
third aspect, further comprising an ejection means for
ejecting the container, which has been judged to be in-
sufficiently filled with the liquid, from the filling device.
[0020] Inotherwords, inthe fourth aspect, itis possible
to prevent a container, which is not sufficiently filled, from
circulating in the market.

[0021] The fifth aspect provides a filling device as in
the third or the fourth aspect, further comprising a liquid
filling stop means for stopping filling the liquid into the
container by the liquid filling means which corresponds
to the container judged to be insufficiently filled with the
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liquid in the case where the number of times of the cases,
in which it is judged that the container is not sufficiently
filled, is not less than a predetermined number of times.
[0022] In other words, in the fifth aspect, in order to
prevent the generation of a container which is not suffi-
ciently filled, a liquid is not filled by the liquid filling means
concerned. Accordingly, it is possible to exclude the ne-
cessity to stop the entire filling device. The liquid filling
stop means is, for example, a flow control valve provided
in the liquid filling means.

[0023] The sixth aspect provides a filling device as in
any one of the third to the fifth aspect, further comprising
a container supply stop means for stopping supplying a
new container to the liquid filling means which corre-
sponds to the container judged to be insufficiently filled
with the liquid in the case where the number of times of
the cases, in which it is judged that the container is not
sufficiently filled, is notless than a predetermined number
of times.

[0024] In other words, in the sixth aspect, in order to
prevent the generation of a container which is not suffi-
ciently filled, a container is not supplied to the liquid filling
means concerned. Accordingly, it is possible to exclude
the necessity to stop the entire filling device. The con-
tainer supply stop means is, for example, a means for
skipping a supply of a barrel to the liquid filling means by
temporarily holding the barrel from both sides of the con-
veyance passage.

[0025] The seventh aspect provides a filling device for
filling a liquid into a container comprising: a plurality of
liquid filling means for respectively filling a predetermined
weight of liquid into a plurality of containers; afilling failure
judging means for judging the containers, into which the
liquid is filled by the plurality of liquid filling means, to be
insufficiently filled; and a liquid filling stop means for stop-
ping filling the liquid into the container by the liquid filling
means which corresponds to the container judged to be
insufficiently filled in the case where the number of times
of the cases, in which it is judged by the filling failure
judging means that the container is insufficiently filled, is
not less than a predetermined number of times.

[0026] In other words, in the seventh aspect, in order
to prevent the generation of a container which is not suf-
ficiently filled, the liquid is not filled into the container from
the liquid filling means concerned. Accordingly, it is pos-
sible to exclude the necessity to stop the entire filling
device. Before the container is delivered to the market,
that is, at the time of filling the liquid, it can be judged
whether or not the container is not sufficiently filled.
Therefore, the container, which is not sufficiently filled,
can be easily found. The liquid filling stop means is, for
example, a flow control valve provided in the liquid filling
means.

[0027] The eighth aspect provides a filling device for
filling a liquid into a container comprising: a plurality of
liquid filling means for respectively filling a predetermined
weight of liquid into a plurality of containers; afilling failure
judging means for judging the containers, into which the
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liquid is filled by the plurality of liquid filling means, to be
insufficiently filled; and a container supply stop means
for stopping supplying a new container to the liquid filling
means which corresponds to the container judged to be
insufficiently filled in the case where the number of times
of the cases, in which it is judged by the filling failure
judging means that the container is insufficiently filled, is
not less than a predetermined number of times.

[0028] In other words, in the eighth aspect, in order to
prevent the generation of a container which is not suffi-
ciently filled, a container is not supplied to the liquid filling
means concerned. Accordingly, it is possible to exclude
the necessity to stop the entire filling device. Before the
container is delivered to the market, that is, at the time
of filling the liquid, it can be judged whether or not the
container is not sufficiently filled. Therefore, the contain-
er, which is not sufficiently filled, can be easily found. For
example, the container supply stop means is a means
for skipping a supply of the barrel, which is conveyed
along a conveyance passage, to the liquid filling means
concerned by temporarily holding the barrel from both
sides of the conveyance passage.

[0029] According to the ninth aspect, as in the seventh
or the eighth aspect, the filling failure judging means in-
cludes afilling speed measurement means for measuring
a filling speed at the time of filling the liquid into each
container by the plurality of liquid filing means, and the
filling failure judging means judges that the container,
into which the liquid is filled by a filling speed, is not suf-
ficiently filled in the case where the filling speed meas-
ured by the filling speed measuring means is higher than
a predetermined value.

[0030] In other words, in the ninth aspect, in the case
where afilling speed of the beverage is relatively low, no
pre-stress gas is involved in beer. Accordingly, no pre-
stress gas remains in the container. Therefore, when it
is judged whether or not the filling speed of the liquid is
higher than a predetermined value, it is possible to judge
whether or not the container is sufficiently filled. There-
fore, the container, into which the liquid is not sufficiently
filled, can be easily found. In this connection, the filling
speed may be the maximum value or the average value
at the time of filling the liquid.

[0031] According tothe tenth aspect, as in the seventh
or the eighth aspect, the filling failure judging means in-
cludes an after filling container weight measurement
means for measuring a weight of each container into
which the beverage is filled by each liquid filling means,
and the filling failure judging means judges that a con-
tainer is not sufficiently filled in the case where a weight
of the container, which is measured by the after filling
container weight measurement means, is lighter than a
predetermined after-filling container reference weight.
[0032] In other words, in the tenth aspect, it is judged
whether or not the filling weight is lighter than a prede-
termined weight. In other words, it is judged whether or
not the container is not sufficiently filled. Therefore, a
filling failure container can be easily found.
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[0033] The eleventh aspect provides afilling device for
filling a liquid into a container according to any one of the
seventh to the tenth aspect, further comprising an ejec-
tion means for ejecting the container, which is judged to
be insufficiently filled, from the filling device.

[0034] In otherwords, in the eleventh aspect, it is pos-
sible to prevent a container, which is not sufficiently filled
with a liquid, from circulating in the market.

[0035] These and other objects, the characteristics
and the advantages of the present invention will become
more apparent in the detailed description of the typical
embodiments of the present invention shown in the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

Fig. 1 is a conceptual view showing a filling device
for filling a beer barrel with beer according to the
present invention.

Fig. 2 is a longitudinal sectional view of a filling sec-
tion taken along aline | - I in Fig. 1.

Fig. 3 is a flow chart showing an operation program
of a filling device of the present invention.

Fig. 4 is a view showing a map of a plurality of filling
sections and counter values.

Fig. 5 is a view showing a relationship between the
filling time and the signal command value with re-
spect to the flow velocity of beer.

Fig. 6a is a first partially enlarged view showing a
portion of the filling device for explaining a stop mem-
ber.

Fig. 6b is a second partially enlarged view showing
a portion of the filling device for explaining a stop
member.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0037] Referring to the accompanying drawings, an
embodiment of the present invention will be explained
below. Like reference characters are used to indicate like
parts in the following drawings. In order to facilitate un-
derstanding, the scale has been appropriately changed.
In this connection, in the case of the following explana-
tion, beer is filled into beer barrels. However, it should
be noted that the above case is only an example and the
present invention includes all cases in which a liquid is
filled into containers.

[0038] Fig. 1is a conceptual view showing a filling de-
vice for filling a beer barrel with beer according to the
present invention. A filling device 10 as shown in Fig. 1
includes: a conveyance passage 11 such as a conveyer
for conveying a plurality of barrels, for example, a plurality
of beer barrels 40 in the direction of arrow A; and an
annular rotary passage 20, which is arranged adjacent
to the conveyance passage 11, for successively convey-
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ing the beer barrels 40 in the direction of arrow B.
[0039] In the rotary passage 20, a plurality of filling
sections 21, for example, twenty filling sections 21 for
filling beerinto the beer barrels 40 are arranged at regular
intervals in the circumferential direction. In Fig. 1, the
filling sections F are provided respectively at positions
corresponding to the beer barrels 40 located in the rotary
passage 20.

[0040] Fig. 2is alongitudinal sectional view of a filling
section taken along aline | - I in Fig. 1. In Fig. 2, the beer
barrel 40 is arranged on the rotary passage 20 in which
a metal cap of the beer barrel 40 is directed downward.
In an upper portion of the filling device 10, an air cylinder
51 having an extensible rod 52 is provided. At a forward
end portion of the rod 52, a clamp handle 53, the config-
uration of which is a substantial "+", is attached. When
the air cylinder 51 is operated to extend the rod 52, the
beer barrel 40 is held between the clamp handle 53 and
the rotary passage 20.

[0041] The filling section F includes: a filling head 23
capable of engaging a barrel aperture (not shown) of the
beer barrel 40; and a liquid conveyance tube 22 extend-
ing from a beer storage tank (not shown) to the filling
head 23. Beer in a beer storage tank (not shown) is filled
from the barrel aperture into the beer barrel 40 through
the liquid conveyance tube 22 and the filling head 23.
[0042] As shown in the drawing, in the liquid convey-
ance tube 22, a flow meter 25 for detecting a flow rate of
beer flowinginthe liquid conveyance tube 22 is arranged.
Further, in the downstream of the flow meter 25 with re-
spect to the flow of beer, a flow control valve 26 for con-
trolling the flow rate of beer is arranged. The flow meter
25 and the flow control valve 26 are electrically connected
to the control unit 30 described later.

[0043] Further, in Fig. 2, a supply tube 55 for supplying
pre-stress gas into the beer barrel 40 before beer is filled
into the beer barrel 40, and a discharge tube 56 for dis-
charging the pre-stress gas from the beer barrel 40 are
shown. The pre-stress gas is inert gas, for example, car-
bon dioxide or nitrogen. The pre-stress gas has a function
of preventing carbonic dioxide, which is dissolved in beer,
from separating or foaming when filling beer into the beer
barrel 40. In this connection, in the discharge tube 56, a
control valve 57 for controlling a flow rate of discharging
pre-stress gas is arranged. This control valve 57 is also
electrically connected to the control unit 30. Although the
details are not explained here, pre-stress gas supplied
to the beer barrel 40 is discharged through the discharge
pipe line 56 in accordance with the progress of the filling
operation of beer.

[0044] Referring to Fig. 1 again, the beer barrels 40,
which has been conveyed onto the conveyance passage
11, are further conveyed into the rotary passage 20 by a
star wheel 13 and a guide 14 arranged on the upstream
side with respect to conveyance direction A. While the
beer barrel 40, which has been conveyed into the rotary
passage 20, is being rotated by the rotary passage 20 in
the direction of arrow B, beer is filled into the beer barrel
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40 by one filling section F.

[0045] In other words, while the rotary passage 20 is
being rotated from a beer barrel injecting position at the
upstream side star wheel 13 to a beer barrel ejecting
position at the downstream side star wheel 15, a prede-
termined amount of beer is filled into the beer barrel 40.
The beer barrel 40 filled with beer is returned to the con-
veyance passage 11 by the star wheel 15 and the guide
16 on the downstream side. Since the filling device is
composed as described above, in a filling section F, lo-
cated between the star wheels 13 and 15, no beer barrels
40 are arranged.

[0046] In the filing device 10, a weight measuring
means 17 is arranged on the conveyance passage 11 in
the downstream of the downstream side star wheel 15.
The weight measuring means 17 measures a total weight
of the beer barrel 40 after beer has been filled into it.
[0047] As shown in the drawing, in the downstream of
the weight measuring means 17, a branch conveyance
passage 18 branches from the conveyance passage 11.
Usually, the branch conveyance passage 18 is not op-
erated. Only when a starting section 19 is set in motion,
the branch conveyance passage 18 is operated. In the
case where the total weight of the beer barrel 40, which
has been measured by the weight measuring means 17,
is lighter than the predetermined value Z2, the starting
section 19 is started and the beer barrel 40 concerned
is ejected from the conveyance passage 11 into the
branch conveyance passage 18. That s, the branch con-
veyance passage 18 has a function as an ejection means
for ejecting the beer barrel 40. Further, in the upstream
of the upstream side star wheel 13, a stop member 60
described later is arranged.

[0048] The weight measuring means 17, the starting
section 19 and the stop member 60 are also electrically
connected to the control unit 30. In this case, the control
unit 30 is a digital computer, which controls the entire
filling device 10.

[0049] Asshownin Fig. 1, the control unit 30 includes:
a filling speed type filling failure judging means 31 for
judging whether or not a beer barrel 40 is insufficiently
filled according to a filling speed of filling beer into the
beer barrel 40, and a weight type filling failure judging
means 32 for judging whether or not a beer barrel 40 is
insufficiently filled according to a weight of the beer barrel
40 after beer has been filled into the beer barrel 40.
[0050] Further, the control unit 30 includes: a counter
33 for counting the number of times in which a filling fail-
ure is caused in each of the plurality of filling sections F;
and a storage section 34 for storing various predeter-
mined values, various measurement values and an op-
eration program 100 described later. As shown in the
drawing, thefilling speed type filling failure judging means
31, the weight type filling failure judging means 32, the
counter 33 and the storage section 34 are connected to
each other by a bidirectional bus 35.

[0051] Fig. 3is aflow chart showing an operation pro-
gram of afilling device according to the first embodiment



9 EP 1897 848 Al 10

of the present invention. Referring to Fig. 3, operation of
the filling device according to the present invention will
be explained as follows. This operation program 100 is
executed for each of the plurality of filling sections F at
the time of normal operation of the filling device 10. In
this connection, inthe following explanations, the plurality
of filling sections F will be referred to as the filling section
F; (i=1to 20).

[0052] In step 101 of the operation program 100, the
present counter value N; of the filling section F;, to which
the beer barrel 40 is supplied, is acquired. For example,
in the case where the beer barrel 40 is supplied to one
filling section F5 of the filling section F;, the counter value
Nj of the filling section Fg is acquired. As shown in Fig.
4, the counter value N, is counted in the counter 33 in the
form of a map with respect to each of the plurality of filling
sections F;. Accordingly, in this case, the present counter
value Ng in the map may be simply acquired.

[0053] Next, in step 102, the empty beer barrel 40 is
moved by the upstream side star wheel 13 and the guide
14 from the conveyance passage 11 to the rotary pas-
sage 20 and held by the filling section Fg as described
before. While the empty beer barrel 40 is being rotated
together with the rotary passage 20, a predetermined
weight of pre-stress gas is filled into the beer barrel 40
through the supply pipe line 55. Next, while pre-stress
gas is being discharged outside through the discharge
pipe line 56, beer is filled into the beer barrel 40 con-
cerned by the filling head 23 of the filling section Fs.
[0054] Fig.5isagraphshowingarelationship between
the filling time and the signal command value with respect
to the flow speed (filling speed) of beer. In Fig. 5, the axis
of abscissas represents a filling time of beer. The axis of
ordinates represents a signal with respect to the flow
speed of beer transmitted from the control unit 30. Ac-
cording to the signal command value with respect to the
flow speed of beer shown in this graph, the flow speed
of beer is actually controlled by the flow control valve 26.
[0055] As shown in Fig. 5, the flow speed of beer is
gradually increased from the flow speed QA to the max-
imum flow speed QB from the time T to the time T,. The
reason why the flow speed of beer is gradually increased
is to prevent carbonic dioxide contained in the beer from
separating or foaming at the time of filling. Next, when
the flow speed of beer is increased to the maximum flow
speed QB, beer is continuously filled into the beer barrel
40 at the maximum flow speed QB from the time T, to
the time T,. After that, at the time T,, the flow control
valve 26 is closed so that the supply of beer can be in-
stantaneously shut off.

[0056] Referring again to Fig. 3, in step 103, the actual
filling speed V corresponding to the signal command val-
ue of the maximum flow speed QB after the time T, is
measured by the flow meter 25. Specifically, according
to the flow rate data, which is transmitted from the flow
meter 25 to the control unit 30, and the scanning time,
which was previously set, the actual filling speed V of
beer is calculated.
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[0057] After a predetermined filling weight of beer has
been filled in step 104, the beer barrel 40 concerned is
moved to the proximity of the downstream side star wheel
15. Next, the beer barrel 40 concerned is returned from
the rotary passage 20 to the conveyance passage 11 by
the downstream side star wheel 15 and the guide 16.
After that, in step 105, the total weight Z of the beer barrel
40 after beer has been filled into it is measured by the
weight measurement means 17. The filling speed V and
the total weight Z are temporarily stored in the storage
section 34.

[0058] Next,instep 106, itis judged by the filling speed
type filling failure judging means 31 whether or not the
filling speed V is higher than a predetermined value V,,.
The predetermined value V is an upper limit value of the
filling speed atwhich beer can befilled into the beer barrel
without involving pre-stress gas into a flow of beer. This
predetermined value Vj is previously found by experi-
ments, etc. The predetermined value Vj is, for example,
two or three times as high as the maximum flow speed
QB (command value) shown in Fig. 5.

[0059] In the case where it is judged in step 106 that
the filling speed V is higher than the predetermined value
V, it can be decided that pre-stress gas is involved in a
flow of beer at the time of filling beer and that pre-stress
gas compressed at a relatively high pressure remains in
the beer barrel. As described before, in such a beer barrel
40, pre-stress gas is extracted together with beer at the
time of extracting beer. Accordingly, there is a high pos-
sibility that a large amount of bubbles of large diameters
are generated on a level of beer. It is impossible to ex-
cellently extract beer from such a beer barrel 40. Accord-
ingly, it is judged that such a beer barrel 40 is not suffi-
ciently filled with beer irrespective of the filling weight of
beer actually filled into the beer barrel 40.

[0060] Therefore, in the case where the filling speed
V is judged to be higher than the predetermined value
V,, the branch conveyance passage 18 is started by the
starting section 19 in step 108a. Due to the foregoing,
the after filling beer barrel 40 concerned is moved from
the conveyance passage 11 to the branch conveyance
passage 18 and ejected from the filling device 10. Next,
in step 109a, "1" is added to the counter value N; of the
filling section Fg corresponding to the beer barrel 40 con-
cerned (N5 « Ng + 1).

[0061] Ontheotherhand,inthe case whereitisjudged
in step 106 that the filling speed V is not higher than the
predetermined value V,, the program proceeds to step
107. In step 107, it is judged by the weight type filling
failure judging means 32 whether or not the total weight
Z of the beer barrel 40 after filling beer is lighter than the
predetermined value Z,. The predetermined value Z, is
a value obtained by adding the beer filling weight to the
maximum value of the empty beer barrel weight previ-
ously determined by a statistical method.

[0062] Inthe case where the total weight Z of the beer
barrel 40 is lighter than the predetermined value Z2 in
step 107, since the beer filling weight of the beer barrel
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40 concerned is lighter than the predetermined beerfilling
weight, it is determined that the beer barrel 40 concerned
is insufficiently filled with beer. For example, the flow con-
trol valve 26 in the filling section Fg is maintained at a
degree of opening in the closing direction as compared
with a desired degree of opening, for some reason.
[0063] Itis impossible to deliver such a beer barrel 40
into which beer is not sufficiently filled. Therefore, the
program proceeds to step 108b and the beer barrel 40
concerned is ejected from the filling device 10 as de-
scribed before. Therefore, even in the case of the beer
barrel, the extraction of which is not a failure or the basis
of the remaining pre-stress gas, it is possible to prevent
a beer barrel 40, which is not sufficiently filled with beer,
from being delivered to the market. Further, as described
before, in step 109b, "1" is further added to the counter
value N5 of the filling section F5 which has filled beer into
the beer barrel 40 concerned (N5 — Ng + 1).

[0064] Next, in step 110, the latest counter value Ng
of the filling section Fg is read and it is judged whether
or not the counter value Ng is not less than the predeter-
minedvalue Ng. The predetermined value Ny is aninteger
not less than 1. When it is judged in step 110 that the
counter value N5 is not more than the predetermined val-
ue No, processing is finished.

[0065] The predetermined value N is "trade-off" of the
productivity of the filling device 10 and the rate of gener-
ation of beer barrels into which beer is not sufficiently
filled. Thatis, in the case where the predetermined value
Ng is relatively high, the productivity of the filling device
10 is increased, however, the rate of generation of beer
barrels into which beer is not sufficiently filled, is also
increased. On the contrary, in the case where the pre-
determined value N is relatively low, the rate of gener-
ation of beer barrels into which beer is not sufficiently
filled is decreased, however, the productivity of the filling
device 10 is also decreased. The predetermined value
Ny is appropriately decided by an operator according to
the relation described above.

[0066] In the case where the counter value Ng is not
less than the predetermined value N, in step 110, that
is, in the case where the number of times, at which the
beer barrel 40 filled with beer by the filling section Fg is
judged to be insufficiently filled, is relatively large, the
program proceeds to step 111. In step 111, the flow con-
trol valve 26 is closed by the control unit 30 so that beer
can not be supplied from a storage tank (not shown) to
the filling section F5 concerned. That is, the flow control
valve 26 functions as a liquid filling stop means for stop-
ping beer (liquid) from being filled into a beer barrel at
the specific filling section F;, for example, at the filling
section Fg,.

[0067] Due to the foregoing, even when the filling de-
vice 10 is successively operated, the filling section Fg
does not charge beer into other beer barrels 40. Accord-
ingly, it is possible to avoid the occurrence of a case in
which other beer barrels 40 successively fail to be suffi-
ciently filled with beer by this filling section F5. Therefore,
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in the present invention, even in the case of the genera-
tion of a filling failure, it is unnecessary to stop the entire
filling device 10.

[0068] Further, in step 112, the stop member 60 is set
in motion by the control unit 30 at a predetermined timing,
so that a new empty beer barrel 40 can not be supplied
to the filling section F5 concerned. Figs. 6a and 6b are
partially enlarged views in which a portion of the filling
device is shown being enlarged so as to explain the stop
member. In these drawings, the stop member 60 in-
cludes: a pair of connecting rods 62A arranged on one
side of the conveyance passage 11; and a pair of con-
necting rods 62B arranged on the other side of the con-
veyance passage 11 to face to the connecting rods 62A.
[0069] As shown in the drawing, a pair of connecting
rods 62A are connected to each other, forming a prede-
termined angle between them. A corner portion of the
pair of connecting rods 62A is formed as a rotary shaft
portion 63A capable of rotating. In the same manner, a
corner portion of a pair of connecting rods 62B is formed
as a rotary shaft portion 63B capable of rotating. As can
be seen from Fig. 6a, the rotary shaft portions 63A, 63B
of the stop member 60 are arranged away from the con-
veyance passage 11.

[0070] As shown in Fig. 6b, when the stop member 60
is set in motion, the pair of the connecting rods 62A and
62B are respectively rotated round the rotary shaft por-
tions 63A, 63B in the opposite directions with each other.
Due to the foregoing, one end portions 61A, 61B of the
connecting rods 62A, 62B, respectively approach to the
proximity of the center line in the longitudinal direction of
the conveyance passage 11. Accordingly, the beer barrel
40 conveyed in the conveyance passage 11 is tempo-
rarily stopped by one end portions 61A, 61B of the con-
necting rods 62A, 62B. Therefore, the stopped beer bar-
rel 40 is not supplied to the filling section F5 concerned.
When the rotary passage 20 is further rotated, the stop
member 60 is returned to the initial position so that the
beer barrel 40 can be released. Accordingly, the beer
barrel 40 is supplied to the adjacent filling section Fg.
That s, the stop member 60 can skip a supply of the beer
barrel 40 to the filling section F5 that is out of order.
[0071] Inthis case, the filling section F5 concerned can
be positively prevented from filling beer into the other
beer barrels 40. Accordingly, it is possible to positively
avoid the occurrence of a case in which the other beer
barrels 40 continuously fail to be sufficiently filled with
beer. This stop member 60 is advantageously used es-
pecially when the flow control valve 26 is fixed and it
becomes impossible to stop filling beer into a beer barrel,
that is, this stop member 60 is advantageously used es-
pecially when it is impossible to conduct processing of
step 111.

[0072] As described above, in the present invention,
whether or not the beer barrel 40 is not sufficiently filled
can be easily judged by the filling speed type filling failure
judging means 31 and/or the weight type filling failure
judging means 32. Further, even in the case where a
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beer barrel 40, into which beer is not sufficiently filled, is
generated by a specific filling section F;, by using the flow
control valve 26 and/or stop member 60, it is possible to
prevent the continuous generation of beer barrels 40 into
which beer is not sufficiently charge.

[0073] In the embodiment explained referring to the
drawings, the flow meter 25 is arranged in the upstream
of the flow control valve 26. However, the flow meter 25
may be arranged in the downstream of the flow control
valve 26, forexample, the flow meter 25 may be arranged
inside the filling head 23. In this case, the filling speed of
beerisdirectly measured by the flow meter 25. Therefore,
it is apparent that whether or not the beer barrel 40 is
sufficiently filled with beer can be more strictly judged.
[0074] One of steps 106 and 107 and one of steps 111
and 112 may be omitted. In step 106, an average value
of the filling speed V in the filling stage may be compared
with another predetermined value.

[0075] In an embodiment not shown in the drawing,
before the completion of filling beer in step 104 of Fig. 3,
a judgment relating to the filling speed V and the prede-
termined value V in step 106 may be made. In the case
where it is judged in the middle of filling beer that the
filling speed V is greater than the predetermined value
V, the beer filling operation is forcibly stopped so that a
waste of beer can be reduced.

[0076] Further, in an embodiment not shown in the
drawing, in a case where the filling time is shorter than
a predetermined value, it may be judged to be a failure
of filling beer by using the filling time instead of the filling
speedV in step 106. Inthe same manner, in a case where
the filling time is longer than another predetermined val-
ue, it may be judged to be a failure of filling beer by using
the filling time instead of the total weight Z in step 107.
It is clear that even the above cases are included in the
scope of the present invention.

[0077] The present invention has been explained
above referring to the typical embodiment. However, it
should be noted that various changes, omissions and
additions can be made by those skilled in the art without
departing from the scope of the present invention.

Claims

1. A filling failure judging device comprising a filling
speed measurement means for measuring a filling
speed of filling a liquid into a container by one of a
plurality of liquid filling means for filling a predeter-
mined weight of liquid into each of a plurality of con-
tainers, wherein

in the case where the filling speed measured by
the filling speed measurement means is higher
than a predetermined value, the container filled
with the liquid by the filling speed is judged to
be a container insufficiently filled with the liquid.
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2.

A filling failure judging device according to claim 1,
further comprising an after-filling container weight
measurement means for measuring a weight of each
container after the liquid has been filled into the con-
tainer by each liquid filling means, wherein

in the case where a weight of the container
measured by the after-filling container weight
measurement means is lighter than a predeter-
mined after-filling container reference weight,
the container is judged to be a container insuf-
ficiently filled with the liquid.

A filling device comprising a filling failure judging de-
vice according to claim 1 or 2.

Afilling device according to claim 3, further compris-
ing an ejection means for ejecting the container,
which has been judged to be insufficiently filled with
the liquid, from the filling device.

Afilling device according to claim 3 or 4, further com-
prising a liquid filling stop means for stopping filling
the liquid into the container by the liquid filling means
which corresponds to the container judged to be in-
sufficiently filled with the liquid in the case where the
number of times of the cases, in which it is judged
that the container is not sufficiently filled, is not less
than a predetermined number of times.

A filling device according to any one of claims 3 to
5, further comprising a container supply stop means
for stopping supplying a new container to the liquid
filling means which corresponds to the container
judged to be insufficiently filled with the liquid in the
case where the number of times of the cases, in
which itis judged that the container is not sufficiently
filled, is not less than a predetermined number of
times.

Afilling device for filling a liquid into a container com-
prising:

a plurality of liquid filling means for respectively
filling a predetermined weight of liquid into a plu-
rality of containers;

afilling failure judging means for judging the con-
tainers, into which the liquid is filled by the plu-
rality of liquid filling means, to be insufficiently
filled; and

a liquid filling stop means for stopping filling the
liquid into the container by the liquid filling means
which corresponds to the container judged to be
insufficiently filled in the case where the number
of times of the cases, in which it is judged by the
filling failure judging means that the container is
insufficiently filled, is not less than a predeter-
mined number of times.
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Afilling device for filling a liquid into a container com-
prising:

a plurality of liquid filling means for respectively
filling a predetermined weight of liquid into a plu-
rality of containers;

afilling failure judging means forjudging the con-
tainers, into which the liquid is filled by the plu-
rality of liquid filling means, to be insufficiently
filled; and

a container supply stop means for stopping sup-
plying a new container to the liquid filling means
which corresponds to the container judged to be
insufficiently filled in the case where the number
of times of the cases, in which it is judged by the
filling failure judging means that the container is
insufficiently filled, is not less than a predeter-
mined number of times.

A filling device for filling a liquid into a container ac-
cording to claim 7 or 8, wherein the filling failure judg-
ing means includes a filling speed measurement
means for measuring a filling speed at the time of
filling the liquid into each container by the plurality
of liquid filling means, and

the filling failure judging means judges that the
container, into which the liquid is filled by a filling
speed, is not sufficiently filled in the case where
the filling speed measured by the filling speed
measuring means is higher than a predeter-
mined value.

A filling device for filling a liquid into a container ac-
cording to claim 7 or 8, wherein the filling failure judg-
ing means includes an after-filling container weight
measurement means for measuring a weight of each
container into which the liquid is filled by each bev-
erage filling means, and

the filling failure judging means judges that a
container is not sufficiently filled in the case
where a weight of the container, which is meas-
ured by the after-filling container weight meas-
urement means, is lighter than a predetermined
after-filling container reference weight.

A filling device for filling a liquid into a container ac-
cording to any one of claims 7 to 10, further compris-
ing an ejection means for ejecting the container,
which is judged to be insufficiently filled, from the
filling device.
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