Zfon .
VWASTE -GLASS BOTTLE COLOR- CLASSI FI CATI ON NETHSE A RPPRHERTS oF $& o
FI ELD OF THE | NVENTI ON The invention rel d egpgqf@,n%@tc% gllagﬁ ? édtl
color-classification apparatus for classi ;fa wast e gla tp
color, nore particularly to a waste gl ass t1e cofor-cl §P1p?%9$1
apparatus and a classification nmethod of e ofie) f 61 t‘Jec |t ipggadhe...
as resources. The apparatus has a bucket %ﬁ@yﬂr f pageaut, ipBged Y.....

classifying waste gl ass bottles in col or -ard-selectively has a device

pr el Ul NG WA SGHASI IO RO VB AR EAHENCRIEA R O DVRND O

FIG 13 is a diagrammtic |

10

16

20

26

l'ustrati on oW ng a
APPARATUS OF THE SAME .

FIELD OF THE INVENTION
The invention relates to a waste glass bottle color-classification
apparatus for classifying waste glass bottles in color, more particulaﬂy toa
waste glass bottle color-classification apparatus and a classification

method of the same for recycling the bottles as resources. The apparatus

has a bucket conveyor for automatically classifying waste glass bottles in

color and selectively has a device for precluding bottles standing in the
buckets. | |
BACKGROUND OF THE INVENTION

FIG. 13 is a diagrammatic i]lustiéﬁon showing a known waste glass
bottle color-classification apparatus. In the figure, there is provided a
roller conveyor 10 for ci‘assifying waste glass bottles in size. The conveyor
includes a couple of chains P.etween which a_lof of ratable rollers 1.0a are
disposed to be connected to} thg chains. Each space between a couple of
adjacent rollers 10a is widened gradually in the advancing direction of the
conveyor, which can classify waste glass bottles 11 in size based on main
body diameters of the bottles.

First, waste glass bottles 11 are supplied on roller conveyor 10 to be
classified in size. The classified bottles 11 are orientated in its longitudinal
direction to form a line by an onentahng means 2, and then are moved on a
bucket conveyor 3 positioned downstream from orientating means 2.
Bucket conveyor 3is provided with such buckets 31 as shown in FIG. 14.
Each waste glass bottle 11 on buckets 31 is discriminated in color by a

color discrimination apparatus 5 and the number of the bucket having
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bottle color-classification apparatus. In the figure, there is provided a
roll er conveyor 10 for classifying waste gl ass bottles in size. The
conveyor includes a couple of chains between which a |Iot of ratable rollers
10a are disposed to be connected to the chains. Each space between a couple
of adjacent rollers 10a is wi dened gradually in the advancing direction of
t he conveyor, which can classify waste glass bottles 11 in size based on
mai n body dianeters of the bottles. First, waste glass bottles 11 are

supplied O'lhé%lo'tﬁé ig?%‘gﬁgeﬁl%@%ﬁ%g F%?déi fied in size. The classified

bottles 11 are orfen ongi I'nal direction.to forma line by

an orientating %ﬂ%g%ef@ggmi%%gxféﬁwge&ﬁnglé%ﬁ 25§ HOXAY Of1 the

positioned downstre t1 ng - nmeans ucket conveyor

provi ded wilghgitdind dtitionddf fife Bowtld) that 1, Erom4he spout side or from the

bottom side of the bottle is processed to discriminate the bottle color. Waste

5 glass bottle 11 is further moved toward a delivery chute 6 by bucket

conveyor 3. When each bucket 31 reaches  delivery chute 6 corresponding
to the bottle color determined by color discriminatidn means 5, which can be
known by the bucket number, a bottom plate 32 of the bucket 31 is
opened to classify bottles 11 in color.

10 In addition, for discriminating colorless glass bottles, bottle color
discrimination means 5 determines based on whether the background
color at the optically sensing point for the bottles is consistent with the
sensed color of the bottle. Meanwhile, in an empty bucket with no bottle,
bottle color discrimination means 5 determines that the sensed color is in

15 consistent with the background color, which causing the bottom plate
of the empty bucket to open at the delivery chute for receiving colorless
waste glass bottles.

The known classification apparatus has another disadvantage
described hereinafter. Waste glass bottles recycled as resources are

20 disposed in a very fragile condition due to the mutual abutting of bottles
which are in an uneven state during the gathering thereof, Accordingly,
the classification means mostly receives waste glass bottles thaf include
cullets (fragmented glass bottles). Smaller ones of the cullets can be
precluded in an upstream side from the bottle orientating means by the

25 aforementioned roller conveyor for bottle classification in size. However,
since there are numerous types of cullets in size and furthermore the

bottles themselves are different in size or in length, the classification means
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Each waste glass bottle 11 on buckets 31 is discrimnated in color by a

color discrimnation apparatus 5 and the nunber of the bucket having
the bottle is recognized at the sanme tine. An image obtai ned by optically

sensing each glass bottle 11 in the | ongitudi nal
that is,

processed to discrimnate the bottle color. Waste glass bottle 11 is

further

moved toward a delivery chute 6 by bucket conveyor 3. Wen each

bucket 31 raaCHRASprethhde Bsipletblyetife GANERSEANIhBThe remained cullets to be
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supplied into the bottle orientating means. Moreover, some of the bottles
may be broken after passing the bottle in-size classification means. Thus,
the known waste glass bottle color-classification apparatus has the
disadvantage that these cullets are transferred to the Bucket conveyor
together with complete bottles to be received in the delivery chute 6.

In the known waste glass bottle color-classification apparatus, there
are three types of bucket load conditions when the buckets pass the bottle
color discrimination means, which include a bottle transferring condition,
no load condition, and a cullet trans_ferri.ng condition. With regard to the
bucket in the bottle transferring condition, the bottle color discrimination
means can correctly discriminate the color of each glass bottle based on
sensed 51gnals to classify the bottles. However, in the cullet load condition,

there is a possibility that the load condition is be incorrectly determined.

Particularly, when a flat cullet is disposed along an inner surface of a bucket,

the bottle color discrimination means can not obtain an output sufficient for
color determination,  since the 'optica]ly sensing for thé object in each
bucket is carried out horizontally from a lateral side of the bucket in a
perpendicular direction to the bucket transfer direction so that the optically
sensing area of the flat cullet is small. For this disadvantage, the bottle color
discrimination means may determine a bucket having a cullet to be an
empty bucket. Accordingly, the bottom plate of a bucket having a colored
cullet is possibly opened at a delivery chute for colorless bottles so that
colored cullets may be mixed into colorless recovered bottles to
disadx;antageously decrease the purity of the colorless bottles.

The known waste glass bottle color-classification apparatus has a

further disadvantage described hereinafter. In the known classification

-2-

direction of the bottle,
fromthe spout side or fromthe bottomside of the bottle is
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to the bottle color determ ned by color discrimnation neans 5, which can
be known by the bucket nunber, a bottom plate 32 of the bucket 31 is opened
to classify bottles 11 in color. In addition, for discrimnating colorless
gl ass bottles, bottle color discrimnation neans 5 determ nes based on

whet her the background color at the optically sensing point for the bottles
Is consistent wwth the sensed color of the bottle. Meanwhile, in an enpty
bucket with no bottle, bottle color discrimnation neans 5 determ nes that

the sensed g paths | fheonShtatil niiah3 3 NOrisaskisso S bekIs. 116 ESmsausi ng
the bottom plate of the enpty bucket to open at the delivery chute for

recei ving diohein the itvclongityidinsl diobétians. THOE thedvsttles lare méveahinton the
appar atus has anot her di sadvant age

bucket conveyor 3 traveling in a perpendicular direction to the

advancing direction of the orientating means 2. Each bucket 31 mounted

5 on bucket conveyor 3, as shown in FIG. 10, has an upwardly opened
configuration. .

Accordingly, when ftransferring a waste glass bottle 11 into a

bucket 31 on the bucket conveyor 3is good in timing, the bottle 11 can be

positively received in the bucket 31 with the bottle being in a laid position.

10 However, a bad tnmmg causes bottle 11 to abut against an upper inner wall

of the bucket, which makes the bottle stand in the bucket 31 occasionally.

Such standing bottles, as illustrated by waste glass bottles 11a, 11lbin

FIG. 10, are mosﬂy positioned with their spouts being directed upward

and their bottoms downward. A color discrimination apparatus 5 disposed

15 to be consistent with the height of the bucket conveyor 3 can optically seﬂse

the color of the laid bqttle 11 in the bucket 31 in the bottle longitudinal

direction, thatis, toward the spout or bottom of the bottle. Meanwhile,

the above-mentioned standing bottle in the bucket 31 is optically sensed

at the bottle main body for color-discrimination. The bottle main body has

20 a thin glass thickness, which is disadvantageous for recognition of color,

possibly causing that a  colored glass bottle is determined to be a colorless

transparent bottle. In addition, on the bottle main body is affixed one of

variously colored labels. Thus, the standing bottle may be wrongly

| determined in color discrimination due to the label on the main body.

25 Moreover, the standing bottle transferred by the bucket may abut against

the color discrimination means 5 aisposed in alignment with the middle

height of the bucket conveyor 3 or against a cover for a sprocket wheel 36
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described hereinafter. Waste gl ass bottles recycled as resources are

di sposed in a very fragile condition due to the nutual

abutting of bottles

which are in an uneven state during the gathering thereof. Accordingly, the
classification nmeans nostly receives waste glass bottles that include
cullets (fragnented gl ass bottles). Smaller ones of the cullets can be
precluded in an upstreamside fromthe bottle orientating neans by the

af orenenti oned roller conveyor for bottle classification in size. However,

i nce  her fardkRREAVSydrPBE off. Adbthal, ’%h%!r%en t sEbeIlﬂﬁ

bottl es thense ves are ferent in size

nmeans
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damage in the apparatus.
SUMMARY OF THE INVENTION

In view of the aforementioned disadvantages, an object of the
invention is to provide a waste glass bottle color-classification method
and an apparatus of the same, which can prevent the decrease of purity
degree in coloi with regard to recovered waste glass bottles by sensing the
bottle load condition 6f each bucket.

Another object of the invention is to provide a waste glass bottle color-
classification apparatus that can classify waste glass bottles in a high
degree of purity in color.

Considering the aforementioned disadvantages, in a first configuration
of the invention, a waste glass bottle color-classification method
comprising the steps of:

feéding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor,

sensing the load condition of the bucket,

optically sensing the waste glass bottle in the bucket to discriminate the
bottle color,

discharging the waste glass bottle having been determined in color
into a delivery chute corresponding to the determined color to classify the
bottle, and

opening a bottom pla_te of the bucket which has been determined to

~ be in no load condition at a delivery chute for receiving the remaining

bottles that have not been discriminated in color.
That is, since there may be colored cullets in a bucket that is

determined to be in no load condition at the step for sensing the bucket

t he CPaSSI I cati on

This Sheet Has Been Repl

s HIIIII llllllllll'llllll



3 can not preclude conpletely the cullets, causing the remained cullets to
be supplied into the bottle orientating neans. Moreover, sone of the
bottl es nmay be broken after passing the bottle in-size classification
means. Thus, the known waste gl ass bottle color-classification apparatus
has the di sadvantage that these cullets are transferred to the bucket
conveyor together with conplete bottles to be received in the delivery
chute 6. In the known waste gl ass bottle color-classification apparatus,

et e 21 MHEERED, Do AR 88 1 5RRC ctBE PR Bl SRR

bottle col or dlscrlmha_tl_on neans, i nc ( an i
condi tion, LHa%inl 0Ad 1688 HonidtRen 38 Spened dtcihd ARG ENRR ﬂ)‘i"’!ﬂicéiv%% thet h

regard to the bucket in the bottle transferring condition, the bottle col or
di scri m natremaining bottles that have not been discriminated in color. This prevents
colored cullets from getting mixed with colorless transparent bottles.
5 In a second configuration of the invenfion, a waste glass bottle color-
classification method comprising the steps of:
feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor,
optically sensing the inside of the bucket by a bottle detecting sensor
10 to determine the load condition of the bucket,
sensing only the bucket that has been determined to be in a bottle
loaded condition to discriminate the bottle color,
discharging the discriminated bottle into a  delivery chute
corresponding to the bottle color to classify the bottle, and
15 opening a bottom plate of the bucket which has been determined to
be in no load condition at a delivery chute for receiving the remaining
bottles that have not been diécriminated in color.
That is, only the buckets that have been determined to be in a bottle
loading condition are discriminated in color of the loaded bottles. Meanwhile,
20 the bottom plate of a bucket that is determined to bein no load condition is
opened at the delivery chute for receiving the remaining bottles, preventing
colored cullets from getting mixed with colorless transparent bottles. This
can eliminate one of the disadvantages described in the known bottle
classification apparatus. | |
25 ' In a third configuration of the invenﬁon, a waste glass bottle color-
classification apparatus comprising:

a bucket conveyor having a plurality of buckets each with an openable
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means can correctly discrimnate the color of each glass bottle based on
sensed signals to classify the bottles. However, in the cullet | oad
condition, there is a possibility that the |oad condition is be incorrectly
determned. Particularly, when a flat cullet is disposed along an inner
surface of a bucket, the bottle color discrinination neans can not obtain
an output sufficient for color determnation, since the optically sensing
for the object in each bucket is carried out horizontally froma | ateral

3: (rjgcfr otnhg)o&#ﬁﬁﬁ’ "fnhe op?ﬁngﬁ?m%k@ls%%é@rggg) 0 es% %“e‘sff’?‘*‘fﬁiﬁiﬁ B{ﬁﬁs}gfs%l | .
For this di sadvgrﬁoqag cdlbe & m(lnprmg rfofn cor S gl he‘g %t @ m-ne

a bucket having a cullet to be an enpty
plate of a glusé@étﬂbaeup}meﬂﬁptwbdcmltb%saﬁnﬁ%@thlexbdwe%emrat a delivery

chute for colorless bottles so that
a plurality of delivery chutes for discharging the bottles and for
5 separating the bottles respectively into one of the chutes corresponding to
the bottle color or into a chute for receiving the remaining bottles that can
not be discriminated in color,
a bucket sensor for sensing the pass of the bucket on the conveyor, and
a load condition determination means for sensing the load condition of
10 each bucket on the conveyor, |
| wherein the load condition determination means can output a signal
indicating the empty condition of a bucket so as to open a bottom plate of
the bucket at the chute for receiving the remaining bottles.
The load condition determination means may be a type of known
15 various devises for sensing the inside of the bucket. The determination
means can control an empty bucket to open its bottom plate at the
chute for receiﬁng the remaining bottles because the empty bucket may
have a cullet yet. This prevents colored cullets from getting mixed with |
classified colorless transparent bottles. _
20 In a fourth configuration of the invention, a waste glass bottle color-
classification apparatus comprising:
(a) abottle orientating means for orientating each waste glass bottle
in its longitudinal direction,
(b) a bucket conveyor having a plurality of buckets each with an
25 ‘openable bottom plate and transferring waste glass bottleé each supplied
in one of the buckets from the bottle orientating means in a perpendicular
direction to the longitudinal direction of the bottle, .
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colored cullets may be m xed into colorless recovered bottles to

di sadvant ageousl y decrease the purity of the colorless bottles. The known
waste glass bottle color-classification apparatus has a further

di sadvant age descri bed hereinafter. In the known classification -4-
apparatus, the orientating neans 2 orientates the bottles 11 to forma line
in the its longitudinal direction. Then, the bottles are noved into the
bucket conveyor 3 traveling in a perpendicular direction to the advancing

direction of t orj ent ati.n ans Each bucket 31 .nounted
{c]:f 2 bottle color dirgcrglmmatlon means for sensmg%:r}]xe color of each

waste glass bottle supplied in the bucket on the conveyor,

(d) a plurality of delivery chutes for discharging the bottles and for
separating'the bottles respectively into on\e of the chutes corresponding to

5 the bottle color or into a chute for receiving the remaining bottles that can

not be discriminated in color, the chutes being positioned downstream from
the bottle color discrimination means and under the bucket conveyor,

() a bottle detecting sensor for determining the presence or absence
of a waste glass bottle in the bucket,

10 @  abucket sensor for generating a signal to measure a timing when
each bucket on the conveyor passes a relative predetermined point,

® a controi means for classifying in color each bottle transferred by
the bucket conveyor based on outputs each from the bottle detecting' sensor,
the bottle color discrimination means, and the bucket sensor, the

15 ‘control means generating a control signal to opeh both a bottom plate of
the bucket which has been determined to be in‘ no load condition by the

~ bottle detecting sensor and a bottom plate of the bucket which can not
been discriminated in color at the delivery chute for receiving the
| remaining bottles.

20 Thus, based on information from each sensor, the control means can
open the bottom plate of the bucket that may héve colored cullets at the
delivery chute for receiving the remaining bottles, which advantageoﬁ.sly
preventing colored cullets from getting mixed with classified colorless
transparent bottles.

25 In a fifth configuration of the invention, the apparatus as claimed in the
third configuration of the invention further includes that the bottle

color discrimination means disposed in the upper stream of the bucket
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on bucket conveyor 3, as shown in FIG 10, has an upwardly opened
configuration. Accordingly, when transferring a waste glass bottle 11 into
a bucket 31 on the bucket conveyor 3 is good in timng, the bottle 11 can
be positively received in the bucket 31 with the bottle being in a laid
position. However, a bad tim ng causes bottle 11 to abut agai nst an upper

i nner wall of the bucket, which nmakes the bottle stand in the bucket 31
occasionally. Such standing bottles, as illustrated by waste glass bottles

1la, 11b i @01%@01'1&11 %c%hﬁs%?ﬁé\ﬁ%%ﬁgﬁ)f‘éfhte%ﬁafétrtomﬂ&stﬂ? Hélgg Q)E‘r ect ed

upward and ther'r botto wnwar ( I'scrimnation apparatu

di sposed t @abl Holtlé il SHchibhizatiof WithOtHe ?ﬁsst bEtHe BliCketCRAVIREOA botflan
optically sense the color of the laid bottTe 11 in the bucket 31 in the
bottle | ongiithidisiAf a trigger timing signal that is obtained from a product of a

detected signal of the bottle detecting sensor and a detected signal of the
5 bucket sensor.

In a sixth configuration of the invention, the apparatus as claimed in
the fourth configuration of the invention further includes that the control
means comprises:

a load condition determination means for determiniﬂg the load

10 condition of the bucket based on a signal sensed by the bottle detecting
sensor,

a bucket detection signal generating means for generating a bucket
detection signal based on a signal sensed by the bucket sensor during the
pass of the bucket,

15 an optically sensing timing signal generating means for generating a
timing signal based on a product of outputs from both the bucket detection
signal generating meané and the load condition determination means,

a color discrimination signal generating means for discriminating the
color of the bottle based on an output from the bottle color discrimination

20 means, and

a classification control signal generating means for receiving signals
supplied from the bucket detection signal generating means to generate a
control signal for opening a bottom plate of a bucket carrying a bottle
having a predetermined color and of a bﬁcket carrying no bottle

25 respectively at the corresponding delivery chute.

Next, the above-mentioned waste glass bottle color-classification

apparatus according to the present invention will be further discussed.

—
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direction, that is, toward the spout or bottomof the bottle. Meanwhile,

t he above-nenti oned standing bottle in the bucket 31 is optically sensed at
the bottle main body for col or-discrimnation. The bottle main body has a
thin glass thickness, which is disadvantageous for recognition of color,
possi bly causing that-a colored glass bottle is determned to be a
colorless transparent bottle. In addition, on the bottle nmain body is
af fi xed one of variously colored |abels. Thus, the standing bottle nay be

wrongl y dewaaéeng%ss ot thdt Sere ﬁhﬁéﬂ&%@%&f g@ tNGahdbRl pesitidde apBi N

body. Moreover, e standing bottle transfe ~the bucket may abut
agai nst t herieatatedtiofoirhd Baé i oRvitie dhdir dorbiswdined akes Being diedtedin ithé he

m ddl e hei ght of the bucket conveyor 3 or against a cover for a sprocket

wheel 36 advancing direction by an orientating means. Thereafter, the bottles are
moved into the bucket conveyor. The buckets carrying the bottles advance
5 downstream on the conveyor to reach a point A and/or B (shown in FIG. 1)
where the bottle detecting sensor (or a load condition  sensing
means)senses the bucket for determining the bottle load condition.
Furthermore, the bottle color aiscri.mination means disposed at a further
downstream point optically senses the bottle in the bucket. Thus obtained
10 images are processed to discriminate the bottle color. The optical sensing for
the bottle in the bucket by the bottle color discrimination means is
operated based on the timing of an output signal supplied from the bucket
sensor disposed at a point E (Shown in FIG. 1). That is, optically sensing
the bottle in the bucket based on the signal output timing of the bucket

15 sensor allows the optical sensing to be adequately operated.
Furthermore, in the present invéntion, using the product of the output
signal from the bucket sensor and the output signal from the bottle
detecting sensor as a trigger for the optically sensing timing of the bottle
enables to sense only the buckets carrying a bottle for color discrimination.
20 Thus, it is not necessary to optically sense all the buckets for image
processing. That is, based on the output signal from the hottle detectixig
sensor, optically sensing of the bottle is selectively operated, which

improves a throughput speed of the apparatus.

However, after the insides of all the buckets are optically sensed
25 based on the output timing of the bucket sensor, the bottle detecting sensor
may sense the bottle loaded condition of the bucket. In this case, only the

obtained images of the bucket carrying a bottle are processed for color
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of bucket conveyor 3 or etc. Accordingly, there is a possibility of a
serious damage in the apparatus. SUMVARY OF THE I NVENTION I n view of the
af orenent i oned di sadvant ages, an object of the invention is to provide a
waste gl ass bottle color-classification nethod and an apparatus of the
sanme, which can prevent the decrease of purity degree in color with regard
to recovered waste gl ass bottles by sensing the bottle | oad condition of
each bucket. Another object of the invention is to provide a waste gl ass

bot t1'e 00! Qscrffitdd. o2 he BortBHr P St ' BRS baBRet AR iebfiihed % Batn

bottles ina
a bottle loaded condition by the bottle detecting sensor is opened at the

| delivery chute corresponding to the color determined by the color
discrimination. Meanwhile, with respect to the bucket that is determined to
5 be in an empty condition by the bottle detecting sensor, no image
processing for color discrimination is operated in any of the foregoing cases.
In addition, the bottom plate of the empty bucket is intentionally opened at
of the delivery chute for receiving the remaining ones, so that colored
cullets are controlled not to get mixed into delivery chutes for receiving
10 colored bottles. Thus modified classification control method can prevent a
decrease in the degree of color purity of the sorted glass bottles. It is easy
to modify the control means for altering the classification control.
Meanwhile, the bucket sensor may be disposed with little restriction,
because the function of the sensor is only to know the timing of the pass of

15 the bucket at a predetermined point.

Alternatively, the bottle color discrimination means optically senses all
the buckets so that all the obtained ‘images are processed for color
discrimination. Furthermore, in the classification step, based on the
measurement results of the bottle detecting sensor, the bucket that has been

20 determined to be in a bottle loaded condition is opened at the delivery chute
corresponding to the discriminated color of the bottle, and the bucket that
has been determined to be in no load condition is opened at the delivery
chute for receiving the remaining ones. This achieves the same effect as
the aforementioned method. In addition, the bottle detecting sensor may be

25 disposed at one of points A, B, C, and D positioned upstream from the
delivery chute (see FIG. 1).

A furthermore object of the invention is to provide a waste glass bottle
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degree of purity in color. Considering the aforenentioned di sadvantages, in
a first configuration of the invention, a waste glass bottle

col or-classification met hod conprising the steps of: feeding a waste

gl ass bottle in each of a plurality of buckets on a bucket conveyor,
sensing the | oad condition of the bucket, optically sensing the waste gl ass
bottle in the bucket to discrimnate the bottle color, discharging the
wast e gl ass bottle having been determned in color into a delivery chute

correspondi g, c(iaésﬁﬁcgl%f " opadatild %aé Qb frahide sli?aenrggtgt béitld th the

buckets. This can eliminate a wrong determination when the bottles in
buckets transferred by a bucket conveyor are discriminated in color,
allowing an improvement in the degree of color purity of classified glass
5 bottles and preventing the apparatus from being damagéd by the standing
bottles, resulted in an improved availability of the apparatus.
For achieving the object, in a seventh configuration of the invention,
a waste glass bottle color-classification apparatus comprising: '
a bottle orientating means for orientating a plurality of waste glass
10 bottles in the longitudinal direction of each bottle, and
a bucket conveyor having a plurality of buckets each of which can
receive one of the bottleé supplied from the bottle orientating means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orientated direction of the bottles, each bucket having an
16 openable bottom plate,
wherein the presence or absence of a bottle standing in each  bucket
is sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a delivery
chute, and the color of a bottle that has not been determined to be a
20 standing one is discriminated in color so that the bottle is classified to be
discharged into a delivery chute corresponding to the color of the bottle.
In this apparatus; the standing bottles are recovered into the standing
bottle delivery chute and the bottles are recovered separately in color with
a high degree of purity in color of bottle.
25 In an eighth configuration of the invention, in addition to the seventh
configuration, the apparatus further includes that the standing bottle
having been discharged into the delivery chute is circulated by feeding the
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opening a bottom plate of the bucket which has been determned to be in no
| oad condition at a delivery chute for receiving the remaining bottles that
have not been discrimnated in color. -That is, since there may be col ored
cullets in a bucket that is determned to be in no | oad condition at the
step for sensing the bucket -6- load condition, the bottomplate of the
bucket that has been deternined to be in no l.oad condition is opened at the
delivery chute for receiving the remaining bottles that have not been

di scri m napgttlé bnthedottld birfenpatingthéans again.
In a ninth configuration of the invention, a waste glass bottle-color-
classification apparatus comprising:
(a a bottle orientating means for orientating a plurality of waste
5 glass bottles in the longitudinal direction of each bottle, |
() a bucket conveyor having a plurality of buckets each of which can
receive one of the bottles supplied from the bottle orientating means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orientated direction of the bottles, each bucket having an
10 openable bottom plate,
(¢) abottle color discrimination means for discriminating the color of
a bottle mounted on each bucket oﬂ the conveyor,
(d) a plurality of delivery chutes disposed downstream from the
bottle color discrimination means and under the bucket conveyor, each
15 chute corresponding to each one of predetermined colors,
(e) a standing bottle removal means for precluding a bottle in one
of the buckets,
(®  abucket sensor for sensing the timing of the pass of each bucket
on the conveyor, and
20 (g) a separation means for discharging each bottle transferred by
the bucket conveyor into the delivery chute corresponding to the bottle
color.
This configuration has the standing bottle removal means for
precluding standing bottles that may i)ossibly be wrongly determined in the
25 color discrimination, preventing such bottles from getting mixed with
‘bottles different in color to imﬁrove the purity degree in color of classified
bottles.
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colored cullets fromgetting m xed wth colorless transparent bottles. In a
second configuration of the invention, a waste glass bottle col or-
classification nmethod conprising the steps of: feeding a waste gl ass bottle
in each of a plurality of buckets on a bucket conveyor, optically sensing
the inside of the bucket by a bottle detecting sensor to determ ne the | oad
condition of the bucket, sensing only the bucket that has been determ ned
to be in a bottle | oaded condition to discrimnate the bottle col or,

di schargi ng t h@n alitefith Honfigadation tdfethdinverstion,ditl iaddition tet the ninth
corresponding to the bottle color to classify the bottle, and opening a
bot t om pl atenfigurdiion)uck ¢he steamdingdbottie e retutval nimeahs ecomprises:

(a) a standing bottle detecting sensor for sensing each transferred
bottle to determine whether the bottle is standing in the bucket in an

5 upstream side of the bottle color discrimination means,

(b) a standing bottle delivery chute positioned on the way from the
standing bottle detecting sensor to the color discrimination means and
under the bucket conveyor, '

(c) a standing bottle removal means for discharging the standing

10 bottle in the standing bottle delivery chute.

In this conﬁguration, upwardly protruding bottles in the buckets are
sensed by the standing bottle detecting sensor, so that the bottom
plates of the buckets carrying the standing bottles is opened to preclude
the staﬁding bottles in the standing bottle delivery chute.

15 In an eleventh configuration of the invention, in addition to the ninth
configuration, the standing bottle removal means can determine each
bucket whether the bucket has a standing bottle based on both an output
signal of the standing bottle detecting sensor and an output signal of the
bucket sensor, and also can discharge the bottle into the standing bottle

20 delivery chute by opening the bottom plates of the determined bucket and
also by opening the bottom plates of a couple of buckets each positioned
backward or forward adjacent to the determined bucket. This
configuration can positively preclude such standing bottles.
| In a twelfth ¢onﬁguraﬁon of the invention, in addition to the tenth

25 configuration, the apparatus further ihcludes that the standing bottle
delivery chute has a container for receiving and storing the removed

bottles or has a circulation device for returning the removed bottles
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be in no |load condition at a delivery chute for receiving the renaining
‘bottles that have not been discrimnated in color. That is, only the
buckets that have been determned to be in a bottle |oading candition are
discrimnated in color of the |oaded bottles. Meanwhile, the bottom plate
of a bucket that is determined to be in no |load condition is opened at the
delivery chute for receiving the remaining bottles, preventing col ored
cullets fromgetting m xed with colorless transparent bottles. This can

el i m nat e apstreant romi theel\bottle gadentatiorg peshns) Ihd¢hiseunfigatdtien, the
classification apparatus. In a third configuration of the invention, a
wast e gl asstansting dotdes can hieadlsssified tin wolarpagaint by returping the bottlés ok et

conveyor having a plurality qf buckets each with an openabl e
an upstream side from the bottle orientating means.

5 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1is a schematic plan view showing a first embodiment of
a waste glass bottle color-classification apparatus according to the present
invention, which includes a control system;
FIG. 2A is a plan view of an orientating means in the first
10 embodiment, and FIG. 2B is a sectional view taken alongline A—A'in FIG.
24A; -
FIG. 3 is a plan view showing a bucket conveyor in the first
embodiment; |
FIG. 4 is a side view showing the bucket conveyor in the first
15 embodiment; '
FIG. 5 is a sectional view showing the bucket conveyor in the first
embodiment;
FIG. 6 is a timing diagram of outputs of sensors used in the
embodiment and the related operations for classification;
20 FIG. 7 is another timing diagram of outputs of the sensors used in
the embodiment and the related operations for classification;
FIG. 8 is a flow chart showing a control flow in a waste glass bottle
color d._iscﬁmination method according to the first embodiment;
FIG. 9 is a schematic plan view showing a second embodiment of
25 the present invention;
FIG. ' 10 is an illustration for showing standing bottle loaded

conditions related to the second embodiment;
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-7- bottomplate and transferring waste glass bottles supplied in the
buckets, a bottle color discrimnation nmeans for optically sensing a waste
gl ass bottle supplied in the bucket to discrimnate the bottle color, a
plurality of delivery chutes for discharging the bottles and for separating
the bottles respectively into one of the chutes corresponding to the bottle
color or into a chute for receiving the remaining bottles that can not be
discrimnated in color, a bucket sensor for sensing the pass of the bucket

on the conveyolRIGRNdi1 is a control flow related to the second embodiment;
FIG. 12is aplan view showing a modified example of the second
embodiment; '
FIG. 1 3 is a schematic plan view showing a known classification
5 apparatus; and
FIG. 14is.  anillustration showing standing bottle loaded conditions
related to the known classification apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
10 A first embodiment
Refe_rring to the accompanied drawings, embodiments of the waste
glass bottle color-classification apparatus according to the present
invention will be discussed hereinafter.
FIG. 1 is a diagrammatic illustration of an embodiment of a waste
15 glass bottle color-classification apparatus according to the invention. The
waste glass bottle color-classification 'apparatus includes an
orientating conveyor 2 for orientating and transferring waste glass bottles
10 successively supplied from a bottle feeding conveyor 1 with the
longitudinal direction of each bottle being in the convéyor advancing
20 direction, a bucket conveyor 3 for receiving one by one the bottles 10
supplied from orientating conveyor 2 in its buckets, a bottle detecting
sensor 4 for sensing the load condition of each bucket in respect of waste |
glass bottles 10, a bottle color discrimination means 5 for optically
sensing waste glass bottle 10 in the bucket to discriminate the bottle color,
25 a plurality of delivery chutes 6 for receiving bottles 10 separately in color,
one of the chutes receiving the remaining bottles that can not be

discriminated in color, a bucket sensor 7 for sensing its identification

This Sheet Has Been Replaced

‘ L] II




a load condition determ nation nmeans for sensing the | oad condition of each
bucket on the conveyor, wherein the | oad condition determ nation neans can
output a signal indicating the enpty condition of a bucket so as to open a
bottom pl ate of the bucket at the chute for receiving the remaining
bottles. The |l oad condition determ nati on neans may be a type of known
various devises for sensing the inside of the bucket. The determ nation
means can control an enpty bucket to open its bottomplate at the chute for
recei ving hnlambeayai ando toitrblanchns lewing a storxge deviteedg forymbmosizingul | et
yet. This. prevents colored cullets fromgetting mxed with classified
col orl ess therwpketnloadocendition incuding t bottlefitaguying conditionséno doadt i on,
a waste glass_bottle col or- : L
condition of each bucket, and the discriminated color of the bottle
together with the bucket identification number.
5 FIG. 2A  is a plan view showing orientating conveyor 2 in the
embodiment and FIG. 2B is a sectional view taken on line A—A’in  FIG.
2A. The orientating conveyor 2 consists primarily of a conveyor 21 and a
transfer guide 22. In the figures, & denotes an inclination angle of
conveyor 21 to a horizontal line. The angle & is about 20° in the
10 embodiment. o denotes an angle of the operation direction of transfer
guide 22 to the traveling direction of conveyor 21 and is set at an angle of
about 10° . [ denotes an angle between conveyor 21 and transfer guide
22. The angle £ is set at an angle of about 90° .
With the traveling of conveyor 21, bottles 10 are moved toward the
15 lower side of conveyor 21 so that the spout portion or the bottom portion of
bottle 10 makes contact with transfer guide 22. Since bottle 10isin contact
both with conveyor 21 and transfer guide 22 and transfer guide 22 is higher
than conveyor 21 in operating speed, the spout portion or the bottom -
_ portion of bottle 10 is forcibly turned to orientate in the operating direction
20 of transfer guidé 22.
A main body portion of bottle 10 finally makes contact with the running
guide 22, so that a main body side surface of bottle 10 orientates in the
advance direction X1 of running guide 22 to complete the orientation of
bottle 10. In this embodiment, transfer conveyor 21 transfers in the
25 direction of an arrow Yi , and running guide 22 transfers at a speed
greater than in transfer coﬁveyor 21. Thiscan orientate and transfer at a
high speed bottle 10 supplied on transfer conveyor 21, greatly decreasing
///
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cl assification

apparatus conprising: (a) a bottle orientating neans for

orientating each waste glass bottle in its longitudinal direction, (b) a

bucket conveyor

having a plurality of buckets each with an openabl e bottom

pl-ate and transferring waste gl ass bottles each supplied in one of the
buckets fromthe bottle orientating neans in a perpendicular direction to

t he | ongi tudi nal

direction of the bottle, -8- (c) a bottle color

di scrimnation nmeans for sensing the color of each

10

15

20

25

the mutual abutment of the bottles. Thus, the breakage and noise caused by
the abutment of the bottles can be decreased and the orientation of a high
rate can be achieved.

Next, referring to FIGS. 3 to 5, an example of bucket conveyor 3
will be discussed. FIG. 3is a plan view of the conveyor, which includes a
control system thereof; FIG. 4 a side view; and FIG. 5 is an enlarged
sectional view of the buckets of the conveyor.In FIGS. 3 and 4, bucket
conveyor 3 has buckets 31 disposed at regular intervals and provided with
bottles 10. The buckets 31 are mutually connected by chains 33 that
engage with a sprocket wheel 36. The sprocket wheel 36 drives chains 33 to
move buckets 31. Each bucket 31 is formed to receive one of the bottles in a
perpendicular direction to the advance directibn and has an openable
bottom plate 32. |

The bottom plate 32 of bucket 31, as shown in FIG. 5, is released based
on a control signal supplied from a control means 9. In operation, an air
cylinder 35 operates based on the control signal, upwardly moving the roller
39 to pivot a hooking piece 38 for the bottom plate in the direction of an
arrow so as to release a free end of bottom plate 32 from hooking piece
38 by the force of a spring 40 connected both to a wall surface of bottom
plate 32 and a waﬂ surface of bucket 31. The released bottom plate 32 is
upwardly moved to close again by arail 37 provided ét the forward end of
the conveyor with the advancing of bucket 31.

Furthermore, bucket conveyor 3 has a bottle detecting sensor 4 for
sensing each load condition of buckets 31 at an upstream point A (FIG. 1)
of bucket conveyor 3, and has a bottle color discrimination means 5
including a CCD camera for sensing the inside of the bucke_t at a
downstream point F the point (FIG. 1). At a further point E (FIG. 1) .is
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waste glass bottle supplied in the bucket on the conveyor, (d) a plurality
of delivery chutes for discharging the bottles and for separating the
bottl es respectively into one of the chutes corresponding to the bottle
color or into a chute for receiving the remaining bottles that can not be
discrimnated in color, the chutes being positioned dowstream fromthe
bottl e col or discrimnation neans and under the bucket conveyor, (e) a
bottl e detecting sensor for determ ning the presence or absence of a waste

gl ass bot t ldgsgozed e badkkebendor) 7.aTRe Hetfle RASGIng @enssin e &lanNdetecitHeal to
measure a timng when each bucket on the conveyor passes a relative

predet er mi beall ponidition(ofbuekedd1 iwrespeet of 4 avaste ghessthottle. | Buckébsensaeh
bottle transferred by the bucket conveyor based on outputs each fromthe
bottl e det fcoutpets mgucket detection signal when each bucket 31 pass a detection
point. The bottle color discrimination means 5 identifies the color of bottle
5 10 mounted on each bucket 31 to output a con'esponding color detection
signal. The detection signals are received in the control means 9 that
outputs control signals for classifying the bottles.
The classification of the waste glass bottles is based on control signals
supplied from control means 9, which selectively operates the air cylinders
10 35 to open bottom plates 32 of buckets 31. |
- Waste glass bottles 10 are classified to be received in delivery chutes
6a to 6d based on the color of each bottle, and cullets are delivered into a
delivery chute 6e for receiving the others. There are three types of load
conditions of the buckets, which are a waste glass bottle loaded
15 condition, no bottle loaded condition, and a cullet loaded condition. Bottle
detecting sensor 4. can sense whether each bucket 32 is a bottle loaded
condition or not. For bottle detecting sensor 4 is applied, for example, a
reflector type optical sensor. Alternatively, a transmission optical sensor, a
photoelectric switch, or an ultrasonic sensor may be used for sensing the
20 presence or absence of a bottle 10 in each bucket 31. In addition, a
plurality of sensors may be operably combined to sense the load condition of
bucket 31.
Bucket sensor 7 is a position sensor for determining the position of
each bucket 31. The bucket sensor generates a signal indicating the passing
25 of each bucket, the signals being counted to determine the position of the
bucket. For bucket sensor 7 is appliéd an optical sensor, but a proximity

switch may be used if the bucket is made of metal. In addition, when an
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the bottle color discrimnation nmeans, and the bucket sensor, t he
control neans generating a control signal to open both a bottom plate of

t he bucket which has been determined to be in no |load condition by the
bottl e detecting sensor and a bottom plate of the bucket which can not been
discrimnated in color at the delivery chute for receiving the remaining
bottl es. Thus, based on information fromeach sensor, the control means can
open the bottom plate of the bucket that may have colored cullets at the
del i very chptieal sensoedendilizgd; haefleatingitape banay be puthon: b sidie surfage ofis| y
preventing_colored cullets fromgetting mxed wth classified colorless

t r anspar enbusket Bbswhich provides ancimtensifigdirgflected ray wheantheotape; ¢ross
apparatus %ﬁe l %itrgge io? tﬁg %ptical sensor, allowing the detection of the hassing of
the bucket. Alternatively, an encoder may be applied for detectihg the

"5 passing timing of the bucket.

Control means 9 consists of both a signal processing means including an
image processing means and a CPU (cenfral processing unit). Output from
bottle detecting sensor 4 is supplied to control means 9 so' that_ a loaded
condition determination means 9a determines whether the bucket isin a

10 bottle loaded condition or in no bottle loaded condition including a cullet
loaded condition. Pictures taken by bottle color discrimination means 5 are
image-processed to discriminate the bottle colors. The discrimination results
are supplied to a color indication signal generating means 9B to output
color indicating signals. In addition, bottle color discrimination means 5

15 operates synchronously with timing signals supplied from a sensing
timing signal generating means 9c. The couht means 9d can count the
bucket passing signals supplied from bucket sensor 7. A delivery position
determination means 9e combines a color indicating signal supplied from
color discrimination signal generating means 9b with a related counted

20 value by supplied by count means 9d to determine wbich one of air cylinders
35 will be operated. Storage means 9g stores in memory each bucket
number, the corresponding bottle color, and the corresponding load
condition. The bottles are classiﬁed based on the data stored in storage
means 9g. When each bucket passes one of predetermined points, the

25 classification codes of the related delivery chutes are compared with the
corresponding data stored in storage means 9g. If the codes match the data,

the classification control signal generating means 9f outputs a control
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third configuration of the invention further includes that the bottle color
di scrim nation neans disposed in the upper stream of the bucket conveyor
can optically sense the inside of the bucket to detect the color of each

bottle in synchronization with the pass of the bucket having a bottle with
using a trigger timng signal that is obtained froma product of a detected
signal of the bottle detecting sensor and a detected signal of the bucket

sensor. In a sixth configuration of the invention, the apparatus as cl ai ned

|C gnt ?gl f oursignalaofrelpase biottonopldth 82i of the bucket. @dtesl mé@ﬁslﬂe&)rbbtainﬁlé,e
operates based on a control flow in a flow chart shown in FIG. 8.
Next, referring FIGS. 6 to 8, discrimination in color of the waste glass
bottles and classification in load condition of | the buckets with respect to
5 the embodiment will be discussed in details.
FIGS. 6 and 7 are respectively a timing diagram shbwing an operation
of the bottle color discrimination means.
The timing diagrams include the timing of the classification of the
bottles. The classification separately delivers the bottles into a plurality of
10 delivery chutes organized according to color or another delivery chute
called by the code name of the others. In the timing diagram, load
conditions of the buckets are classified into a waéte glass bottle loaded
condition, no load condition, and a cullet loaded condition.
In FIG. 6, item (a) denotes outputs of the boftle detecting sensor 4
15 positioned at point A. The sensor outputs a high level signal as corresponded
to a bottle loaded condition of the bucket and outputs a low level signal as
corresponded to no load condition or a cullets loaded condition of the bucket.
The output of the bottle detecting sensor 4 is supplied to control means 9. |
Item (b) in FIG. 6 denotes output waveforms of bucket sensor 7. |
20 When every bucket 31 moved by bucket conveyor 3 passes at a
predetermined point, the bucket sensor outputs a pulse of a high level to
input it into control means 9.
Item (c) in FIG. 6 denotes output waveforms of timing signals created
by the products of outputs from bottle detecting sensor 4 and from bucket
25 sensor 7 synchronously with outputs of bucket sensor 7 control means 9
creates the timing signals that are triggers to operate bottle color

discrimination means 5.
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means conprises: a |load condition determ nation neans for determ ning the
| oad condition of the bucket based on a signal sensed by the bottle
detecting sensor, a bucket detection signal generating nmeans for generating
a bucket detection signal based on a signal sensed by the bucket sensor
during the pass of the bucket, an optically sensing timng signal
generating neans for generating a timng signal based on a product of
outputs fromboth the bucket detection signal generating nmeans and the | oad
condi ti on det edtémald) dn FHan6 ,showso! conditiens ioficobir Drdicatimg| gizmadstofng
means for discrimnating the color of the bottle based on an output from
t he bott| ecolorodiscisynationasignal  generating means 9b. When the bucket is
determined to be in a bottle loaded condition based on an output of bottle
detecting sensor 4, the bottle color discrimination means 5 senses the
5 bottle synchronously with the timing signal to discriminate the bottle color.
When the bucket is determined to be in no load condition or in a cullet
loaded condition, no picture will not be taken. Bottle color
discrimination means 5 outputs signals into color discrimination signal
generating means 9b to determine the color of the bottle in the bucket.
10 In item (e) of in FIG. 6, when the bucket is determined to be in a waste
glass bottle loaded condition, bottom plate 32 of bucket 31 is released at a
delivery chute 6 corresponding to the determined color of the bottle to
classify the bottle to be received in delivery chute 6. For no load condition,
bottom plate 32 of bucket 31 is released at delivery chute 6e of the others
15 code. For a cullet loaded condition, like no load condition, the bottom plate
of the bucket is released at delivery chute 6e of the others code to
classify the cullets. |
In a timing diagram of FIG. 7, item (a) illustrates outputs of bucket
sensor 7; and item (b) illustrates timing signals synchronized with outputs
20 of bucket sensor 7. Bottle color discrimination means 5 senses all the
buckets synchronously with the timing signals to discriminate the bottles.
In item (c), color discrimination signal generating means 9b indicates a
color signal based on outputs of bottle color discrimination means 5, but no
load conditions and a cullet loaded conditions are determined as the same
25 condition as a colorless bottle loaded condition. Item (d) shows outputs of
bottle detecting sensor 4, which indicates a bottle loaded condition or no load

condition including a cullet loaded condition. When the output of the bottle
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means, and a classification control signal generating neans for receiving
signals supplied fromthe bucket detection signal generating neans to
generate a control signal for opening a bottom plate of a bucket carrying
a bottle having a predeterm ned col or and of a bucket carrying no bottle
respectively at the correspondi ng delivery chute. Next, the above-nentioned
waste glass bottle color-classification apparatus according to the present
invention will be further discussed. 10

detecting sensor is high in level, the bottle is delivered into a delivery

chute 6 according to the color based on the output in item (c). Meanwhile,

when the output of he bottle detecting sensor is low in level, the bucket is

opened at the chute for the bucket of others code with disregarding the
5 output in item (c).

Next, referring a flow chart of FIG. 8, a classification control flow of the
bottles will be discussed. One of waste glass bottlesis received one by one
in each bucket on bucket conveyor 3 driven to transfer bottles (step S1).
bucket sensor 7 senses every passing of bucket 31 to output a detection

10 signal (step S2). Bpttle detecting sensor 4 senses the load condition of each
bucket 31 (step S3) Based on outputs of bottle detecting sensor 4, when
bucket 31 is determined to be mounted with a waste glass bottle, the bottle
in bucket 31 is sensed to discriminate the bottle color (step S4). Storage
means 9g stores both the load condition and the color of the bottle

15 corresponding to each bucket number (step S5). The load condition and
the color of the bottle corresponding to each bucket number are red out from
storage means 9g (step SG). The next step S7 starts a classification operation
for delivering the bottles into delivery chutes 6a to 6d according to the
bottle color, the bucket that is deternﬁned not to bein a gléss bottle loaded

20 condition is opened at delivery chute 6e of the others code.

In the classification operation, when a bucket reaches above the
delivery chute 6a corresponding to a transparent colorless bottle, the load
condition of the bucket is sensed.  If the bucket is determined to be
mounted with a transparent colorless bottle, the bucket bottom plate is

25 opened. Meanwhile, when the bottle is not determined to be a transparent
colorless bottle, the bucket is moved to above de]ivéry chute 6b

corresponding to a next color A to be determined whether the bottle color of
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Waste gl ass bottles that are usually supplied in a random position are

orientated to forma line wth their |longitudinal axes being directed in
t he advancing direction by an orientating neans. Thereafter, the bottles
are noved i'-nto the bucket conveyor. The buckets carrying the bottles

advance downstream on the conveyor to reach a point A and/or

B (shown in

FIG 1) where the bottle detecting sensor (or a |oad condition sensi ng
nmeans) senses the bucket for determining the bottle |oad condition.

Fur t her nor ¢he blaekéloid thee saxnerasititec color Ratlf ahe rdstemmiliations exipasitivef thé her

downstream point optically senses the bottle in the bucket.

Thus obt ai ned

i mges ar ebpcketebottom plafes opems tatdeliver the bottle Having Tihe cglor ohlingensi ng
for the bottle in the bucket by the_bottle colqor discrimnation neans is

oper at ed bebute §h- Subsenuentdyothe colan of the hpttle v apother

10

15

20

25

delivery chute 6a is determined.
As repeating such operation, the bucket advances one by one to reach

step S8. In step S8, if the color in the bucket is not identified with any

of colorless and the colors A to C, the process proceeds to step S9 that

releases the bottom plate of the bucket and then the process proceeds to step
S10. When the bucket of no load condition réaches delivery chute 6e of
the others code, the no load condition is recognized and the process
proceeds to step S9 that releases the bottom plate of the bucket and then the
process proceeds to step S10. In step S10, the bottle color is determined
whether it is identified with color C corresponding to delivery éhute 6d. If
the determination is positive, the process proceeds to step S11 to open the
bottom plate and then proceeds to step S12. Step S12 determines whether
the bottle color of the bucket is color B to deliver the bottle delivery chute 6¢
corresponding to color B at step S13. Similarly, steps S14 and S15
operate in reépect of color A. The next step S16 determines whether the
bottle is identified with a colorless one corresponding to transparent
colorless bottle delivery chute 6a. If the determination is positive, the
process proceeds to step S17 to open the bottom plate. The next step S18
determines the compleﬁon of the classification. If not completed, the
process proceed s to step S19 that advances the buckets to repeat the

" operationsin steps S8to S19in respect of a subsequent bucket. Thus, the

bottles are classified according to the bucket load conditions and the bottle
colors.

In this embodiment, a count means 9d counts signals supplied from

bugket Bbowecket
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sensor di sposed at a point E (showmn in FIG 1). That is, optically sensing
the bottle in the bucket based on the signal output timng of the bucket
sensor allows the optical sensing to be adequately operated. Furthernore,
in the present invention, using the product of the output signal fromthe
bucket sensor and the output signal fromthe bottle detecting sensor as a
trigger for the optically sensing timng of the bottle enables to sense
only the buckets carrying a bottle for color discrimnation. Thus, it is

not necesshuykét sepisorall y Baseé ahl thbecbhuefed: svdlae, i ndekvaryoqrisitioy. That
I's, based on the output signal fromthe bottle detecting sensor, optically
sensi ng of detexnkination means|ecdefimes/ theppositions oftthetbuckets of svlrch thatighput
speed of the apparatus. However, after the insides of all the buckets are
optically thedsttle has been discriminated in color. When the bucket reaches the
corresponding delivery chute 6, an air cylinder 35 disposed in a side of
5 delivery chute 6 operate to move upward roller 39 in the direction of an
arrow in FIG. 5 so that the bottom plate hooking piece 38 is pivoted in a
substantially lateral direction shown in FIG. 5 to release the bottom plate.
The compression force of spring 40 opens bottom plate 32, delivering the
bottle 10 at the corresponding delivery chute 6. The opened bottom plate
.10 32 is closed again at a further downstream position by the bottom plate
closing rail 37 so that hooking piece 38 holds the bottom plate of bucket 31.
In respect of the bucket being in one of the load conditions that includes
waste glass bottle loaded conditions not corresponding to colorless or the
colors A to C, no load cohdition, and a culle_t loaded condition, the bucket
15 the bottom plate 32 is opened at delivery chute 6e coded as the others.
Even if the bucket is carrying cuﬂets, the cullets are delivered into
delivery chute 6e of the others code. This eliminates the purity decrease,
which has been a disadvantage in the known waste glass bottle color-
classification apparatus, in classified colorless bottles . |
20 Irrespective of outputs of bottle detecting sensor 4, pictures may be
taken in respect of all the buckets to discriminate the color of the taken
images. Even in that case, in respect of the bucket being in one of the load
conditions that includes bottle loaded conditions not corresponding to
coiorless or colors A to C, no load condition, and a cullet loaded condition,
25 the bucket bottom plate is opened at delivery chute 6e of the others
code based on outputs from the bottle detecting sensor.

An operational effect of the embodiment will be discussed hereinafter.
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based on the output timng of the bucket sensor, the bottle detecting
sensor nmay sense the bottle | oaded condition of the bucket. In this case,
only the obtained i mages of the bucket carrying a bottle are processed for
col or - 11 - discrimnation. The bottom plate of the bucket that is
determned to be in a bottle | oaded condition by the bottle detecting
sensor is opened at the delivery chute corresponding to the col or
determ ned by the col or discrimnation. Meanwhile, with respect to the
bucket thaisi distassedriabeste; oibe the bottteniojorccassificationy ihheespett lof a
det ecting sensor, no inage _
bucket being in no load condition, the bucket bottom plate is controlled
to open not at the delivery chute corresponding to colorless bottles but at
the delivery chute of the others code. Accordingly, colored cullets are
5 not delivered into the delivery chute for receiving colorless bottles, greatly
improving the purity of classified waste glass bottles, particularly of
colorless glass bottles by the bottle color-classification.
A second embgdiment
Referring accompanied drawings, a second embodiment of a waste
10 glass bottle color-classification apparatus according to the present invention
will be discussed hereinafter. FIG. 9 is a diagrammatic illustration of a
waste glass bottle color discrimination apparatus including a control means
accordjng_to the second embodiment of the invention. In FIG. 9, the bottle
color discrimination apparatus includes a bottle feeding conveyor 1
15 delivered with waste glass bottles 11 from an in-size classification means
such as a roller conveyor, a bottle orientating conveyor 2 for orientating
the bottles delivered from the bottle feeding conveyor 1, a bucket
conveyor 3 for receiving the bottles having been orientated by the bottle
orientating conveyor 2 with the longitudinal direction of each bottle being
20 perpendicular to the longitudinal direction of conveyor 3, a standing
bottle detecting sensor 104 disposed at point A of bucket conveyor 3,
a color discrimination means 5 positioned at a point as high as a middle
height of bucket conveyor 3, a plurality of delivery chutes 6 disposed under
bucket conveyor 3 for receiving the bottles .according to their color, a
25 bucket sensor 7 for recognizing the position of the bucket, a standing bottle
delivering chute 8, and a circulation means 9 composed of belt conveyors

or the like for transferring the bottles delivered in the standing bottle
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processing for color discrimnation is operated in any of the foregoing
cases. In addition, the bottomplate of the enpty bucket is intentionally
opened at of the delivery chute for receiving the remaining ones, so that
colored cullets are controlled not to get m xed into delivery chutes for
receiving colored bottles. Thus nodified classification control nethod can
prevent a decrease in the degree of color purity of the sorted gl ass
bottles. It is easy to nodify the control neans for altering the

Tl rostrice on Bocarse the Tunctan of the Sonsary soonty o anow t he
timng of tbmtrohssears 12)aobmedlassificatiopofdehebuttles andi dischadging nfitheel v,
the bottle color discrimnation neans_optically senses all the buckets so
that all t standingihastles augdmndled byeleasing devices| g¥5a to  35d such as an
air cylinder. The color discrimination means 5 is disposed at a height
5 suitable for sensing the bottle in each bucket.

Moreover, this embodiment includes a standing bottle detecting sensor
104 disposed at point A upstream from the color discrimination means 5.
Bucket sensor 7 is disposed af point C. The standing bottle detecting
sensor 104 detects whether each bucket has a bottle in a standing position

10 within the bucket.

In this embodiment, the bottle color discrimination apparatus is
controlled by a control means 12. The control means 12 performs' image
processing of image signals of each waste glass bottle taken in the
longitudinal direction of the bottle by color discrimination means 5 to

15 discriminate the bottle color. At the same time, cqntrol means 12 receives
signéls from bucket sensor 7 that génerates a signal every when bucket
31 passes a predetermined point. Thus, the posiﬁon of each bucket 31 is
known by a count means for counting the signals from bucket sensor 7. The
color of the bottle is recognized together with the corresponding bucket

20 number as well as the first embodiment. In addition, standing bottle
detecting sensor 4 detects whether the bottle in each bucket 3lisin a
standing position. Base on the detection, air cylinders 35a to 35d
operates for removal of such standing bottles and for classification in color of
the bottles.

25 Next, referring FIG. 10, a method for détecting standing bottles in the
buckets will be discussed in details. A single waste glass bottle is

supplied in each bucket 31 to lie down therein, but the supplied bottle may
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discrimnation. Furthernore, in the classification step, based on the
nmeasurenent results of the bottle detecting sensor, the bucket that has
been determned to be in a bottle | oaded condition is opened at the
delivery chute corresponding to the discrimnated color of the bottle, and
t he bucket that has been determined to be in no |oad condition is opened at
the delivery chute for receiving the remaining ones. This achieves the sane
effect as the aforenentioned nethod. In addition, the bottle detecting
sensor maybbeormé smintehtinablysincd stamiding pésition. C, Thedtanding bottleddadedt r eam
fromthe delivery chute (see FIG_1). A furthernore object of the invention
is to provierdifionais sensets bybstanding bottle detecting sensor 4. For standing
bottle detecting sensor 4 is applied, for example, a reflector type optical
sensor. Alternatively, a transmission optical sensor, a photoelectric switch,
5 an ultrasonic sensor or a limit switch may be used. In addition,
standing bottle detecting sensor 4 is not necessarily disposed at point A
. but may be positioned at point B in FIG. 9.
A standing bottle, as shown in FIG. 10, is standing in bucket 31 with
the spout portion being extending above the side plates of bucket 31.
10 Therefore, standing bottle detecting sensor 4 is adjusted so that a light
optical axis of the sensor 4 passes slightly above the side plates of bucket 31.
Thus, when the standing bottle 11a ﬁounted on the bucket crosses the
optical axis, the optical intensity is changed, allowing to detect a standing
bottle loaded condition of the bucket.
15 - The spout portion of the bottle 1ia may extend over a bucket
3laor 3icadjacentto bucket 31b having standing bottle 11a. In such a
case, the optical axis of the standing bottle detecting sensor 4 is positioned
at a height shown by a chain line L1, When the bucket is moved in the
direction shown by an arrow, the standing bottle detecting sensor 4 detects
20 the presence of a standjng bottle at point D1 or D2. Thus, based on
signals from the standing bottle detecting sensor 4, it is determined that
bucket 31a or 31c has a standing bottle. Even if the optical axis of the
standing bottle detecting sensor 4 is lowered at the height of a dotted line L2,
the presence of a standing bottle would be detected at point D3 or Da.
25 Thus, it is determined that there is a standing bottle in bucket 31c or
31b.

Accordingly, when the standing bottle detecting sensor 4 is positioned

e —
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- 12 - color-classification apparatus that can preclude standing bottles in
the buckets. This can elimnate a wong determ nati on when the bottles in
buckets transferred by a bucket conveyor are discrimnated in col or,

al l owi ng an i nprovenent in the degree of color purity of classified glass
bottl es and preventing the apparatus from bei ng damaged by the standing
bottles, resulted in an inproved availability of the apparatus. For
achieving the object, in a seventh configuration of the invention, a waste
gl ass bott la¢ thel height asfsLi, caiti Bnwagpgdy adetermingd ithat buckeb @1l er 31c

Frientat!n%heeans for orientating a plurality of waste glass bottles in the
ongi t udi nhlasdi standing bottleehtd sothik e thebdttom plate of bucket 3laor 3lcis
opened but a standing bottle 11a in bucket 31b is not removed to be
transferred downstream. To eliminate the drawback, the bottom plates of
5 three buckets that are a bucket determined to be loaded with a standing
bottle and a couple of buckets backward or forward adjacent to the
determined bucket. This can positively remove a standing bottle 11a.
Next, a method for defining ongoing positions of the transferred
buckets will be discussed in details. _

10 . In the embodiment, when the bucket sensor disposed at point C
outputs a signal by perceiving a bucket, a color discrimination means 5
simultaneously senses a waste glass bottle in a bucket 31. At the same time,
counting of the number of | passing buckets starts for defining the
positions of the buckets. That is, bucket sensor 7 is required only to detect

16 the timing when each bucket 31 pass a predetermined point. The
distance from the standing bottle detecting sensor to delivery chute 8 is
predetermined as a multiple of the interval length of the bucket row.
Similarly, the distance _from the color discrimination means to delivery
chute 6 is predetermined. Thus, after the standing bottle detecting sensor

20 4 outputs a signal by perceiving a standing bottle 11a, the timing when the
bucket having a standing bottle 11a passes just above delivery chute 8 is
known by bucket sensor 7 that can count the number of buckets passing
point C. Based on this information, the bottom plate of the bucket opens to
deliver the standing bottle 11a into delivery 8 to remove it.

25 Furthermore, referring a control flow in FIG. 11, an operation for
removing standing bottles 1la will be discussed. The waste glass bottle

in-color discrimination apparatus discriminates waste glass bottles in
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a bucket conveyor having a plurality of buckets each of which can receive
one of the bottles supplied fromthe bottle orientating neans and for
transferring the bottles substantially in a perpendicular direction to the
| ongi tudi nal orientated direction of the bottles, each bucket having an op
enabl e bottom plate, wherein the presence or absence of a bottle standing
I n each bucket is sensed during the transfer by the conveyor to preclude
the bottle that is determned to be a standing bott]le by discharging the
bottl e i nt colardeldlassify the weastarbdttloe ix wolor. dh thid e@peretiéhaforhexaniple, been
determned to be a standing one is discrimnated in color so that the
bottle is whensafwastetglase bditie immagbuckettis detelaninest fo bawfeobnr Aesghedi ng
to the color of the bottle. In this apparatus, the standing bottles are
recovered Patie iszecavered A a delivery chute for receiving waste glass bottles of

color A by opening the bottom plate of the bucket to classify the bottles
5 when the bucket reach above the delivery chute. In step S20, when the

standing bottle detecting sensor 4 detects the presence of a standing.bottle,
a standing bottle removal program shown by a control flowin FIG. 7 starts
to remove a standing bottle. Step S21 stores in memory the number of
the bucket having a standing bottle.
10 Step S22 counts pulses generated by bucket sensor 7 according to
the passing of the buckets to know when the bucket having the standing
bottle reaches delivery chute 8. Step S23 releases the bottom plate of a
bucket forward adjacent to the bucket that has been determined to have a
standing bottle at delivery chute 8. In the next step S24, as shown in FIG. 9,
15 the standing bottle is transferred from deﬁvery chute 8 to be delivered in
bottle feeding conveyor 1 by way of circulation means 9, as shown by
" arrows As, A4, and As.
In the next step S24, when the bucket that has been determined to have
a standing bottle reaches &e]ivery chute 8,' the bottom plate of the bucket
20 opens to deliver a standing bottle, if present, inte a delivery chute 8.
Similarly, the bottle is supplied again into the bottle feeding conveyor 1 by
way of circulation means 9. _
In the next step S25, when a bucket backward adjacent to the bucket
that has been determined to have a standing bottle reaches delivery chute
25 8, the bottom plate of the bucket opens to deliver a standing bottle, if
present, into a delivery chute 8. Similarly, the bottle is supplied again into

bottle feeding conveyor 1 by way of circulation means 9.
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bottle delivery chute and the bottles are recovered separately in color
with a high degree of purity in color of bottle. In an eighth configuration
of the invention, in addition to the seventh configuration, the apparatus
further includes that the standing bottle having been discharged into the
delivery chute is circulated by feeding the -+ REPLACEMENT SHEET - 13-
bottle on the bottle orientating nmeans again. In a ninth configuration of
the invention, a waste glass bottle col or-

These steps for handling standing bottles can positively remove

standing bottles to complete th_e removal process. Then, when the main

program determines that the standing bottle detecting sensor 4 has

detected the presence of a standing bottle base, the standing bottle
5 removal program starts again.

Meanwhile, a bucket 31 having a waste glass bottle 11 in a normally
loaded condition 'passes without responding to both the standing bottle
detecting sensor 4 and the bottom plate releasing device. The downstream
color discrimination means 5 discriminates bottle 11 in color. Then, the

10 bucket 31 advances further downstream to reach the classification means.
Based on the color determination of the bottle by color discrimination
means 5, the bottom plate of the bucket opens at delivery chute 6 to
separately recover the bottles 11 according to their colors. Like the
standing bottle removal step, by counting pulses generated by bucket sensor

15 7, the position of a bucket 31 having a bottle 11 that has been
discriminated in color is stored in memory. Thus, when the bucket reaches
delivery chute 6, the bottle is correctly recovered by the releasing device for
the bucket bottom plate.

Thus, by removing standing bottles upstream from color discrimination

20 means 5, color discrimination means 5 would not sense a label-covered
bottle side body, thereby preventing the purity decrease in color of recovered
waste glass bottles o eliminate the aforementioned drawback in the known
classification method. In addition, if the standing bottle detecting sensor is
disposed at least upstream from the classification means for separately

25 recovering bottles according to their colors énd the standing bottle
delivering chute is positioned downstream from the standing bottle
detecting sensor, it is possible to operate a similar classification only by
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classification apparatus conprising: (a) a bottle orientating nmeans for
orientating a plurality of waste glass bottles in the |ongitudinal
direction of each bottle, (b) a bucket conveyor having a plurality of
buckets each of which can receive one of the bottles supplied fromthe
bottle orientating neans and for transferring the bottles substantially in
a perpendicular direction to the longitudinal orientated direction of the
bottl es, each bucket having an openable bottomplate, (c) a bottle color

di scri m napiodifyingihe tontidl aethod nfthaconirel aeladls 1¥ a bottle mounted on
each bucket on the conveyor, (d) a plurality of delivery chutes di sposed

downst r eam f r &bG.heldix alsehemlatic ilfustrationnshowingraanasterglassbettle balobucket
conveyor. (ei(ias((::gimination apparatus according to a further embodiment modified from
the second embodiment of the present invention. The apparatus includes a
5 releasing device disposed downstream from color discrimination means 5
for releasing the bottom plates of the buckets.
The standing bottle detecting sensor 4 senses the presence or absence of
a standing bottle, and then color discrimination means 5 discriminates the
bottles in color. Delivery chute 8 is located adjacent to delivery chute 6.

10 Above delivery chute 8 is arranged releasing device 35a. The other
constructions are the saxﬁe as the second embodiment shown in FIG. 9.
However, the standing bottles having been delivered into delivery chute 8
for circulation may be accumulated to define a predetermined amount before
delivered in bottle feeding conveyor 1. .

15 Furthermore, sensing of standing bottles and color discriminating of
bottles may be simultaneously performed at point A. The obtained
information are forwarded to a storage means of control means 12 that
controls removal of the standing bottles and classiﬁc’ation of the bottles in.
color.

20 As mentioned above, in the bottle color discrimination apparatus
according to the second invention, the orientating means can orientate
waste glass bottles, which are delivered as randomly oriented bottles, in
the transfer direction to form a line. Then, the bottles are moved into the
bucket conveyor. When a bottle lies in its normal position, the color

25 discrimination means can sense the bottle to discriminate it in color. If

the bottle becomes in a standing condition at the moment of the transfer to

the bucket conveyor, the standing bottle detecting sensor senses the
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chute corresponding to each one of predeterm ned colors, (e) a standing
bottl e renoval neans for precluding a bottle in one of the buckets, (f) a
bucket sensor for sensing the timng of the pass of each bucket on the
conveyor, and (g) a separation nmeans for discharging each bottle
transferred by the bucket conveyor into the delivery chute corresponding to
the bottle color. This configuration has the standing bottle renoval neans
for precluding standing bottles that may possibly be wongly determned in
the col or dtmeding bottledoaded eomditiong andfatithetsanse tinvertlye standingibottlew t h

bottles different in color to inprove the purity degree in color of
cl assi fi ed detecting sensor starts to count signals from the bucket sensor to know the
number of passing buckets. When the counted number becomes equivalent
to the distance from point A related to the standing bottle detecting sensor
5 to the position of the standing bottle delivering means, the bucket bottom
- plate opens to remove the standing bottle into the delivery chute.

In addition, the standing bottle is rarely standing in a vertical position
and is usually in a slanting position so as to lean against a side wall of the
bucket. Thus, in respect of a long waste glass bottle, the standing bottle

10  detecting sensor may recognize that the standing bottle is mounted in a

bucket forward or backward adjacent to the standing bottle loaded bucket.

© Accordingly, the standing bottle is not positively removed only by opening

the bucket that has been recognized by the standing bottle detecting sensor.

Thus, when the standing bottle detecting sensor has detécted the presence

15 of a standing bottle, the bottom plates of three buckets that are a bucket

determined to be loaded with a standing bottle and a couple of buckets

forward or backward adjacent to the determined bucket to positively remove

the standing bottle. The standing bottle delivered into the delivery chute is

fed again in an upstream of the orientating means by way of the circulation

20 means to minimize the decrease in the handling amount of waste
glass bottles due to the standing bottle removing device.

In the second embodiment, an optical sensor is applied for the
bucket sensor, but alternatively a proximity detector may be applied for a
metal bucket. In addition, when an optical sensor is utilized, a reflecting

25 tape may be put on a side surface of the bucket, which provides an
intensified reflected ray when ﬂxe tape crosses the front face of the optical
sensor, allowing the detection of the passing of the bucket. Alternatively,
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bottles. - 14 - In a tenth configuration of the invention, in addition
to the ninth configuration, the standing bottle renoval neans conpri ses:
(a) a standing bottle detecting sensor for sensing each transferred bottle
to determ ne whether the bottle is standing in the bucket in an upstream
side of the bottle color discrimnation nmeans, (b) a standing bottle
delivery chute positioned on the way fromthe standing bottle det ectl ng
sensor to the color discrimnation nmeans and

an encoder may be applied for detecting the passing timing of the bucket

without limited by the description of the embodiment.
Furthermore, each bucket may be provided with an identification mark
that can be sensed by the bucket sensor. Together with the mark, each
5 bucket load condition including a standing bottle loaded condition and
the color of the bottle are stored in inemory for classification of the
bottle. |
Moreover, the in-size classification means (the roller conveyor) and
the bottle orientating conveyor is not limited by the embodiment, but
10 various types of known similar devices can be ﬁsed alternatively. But,
considering the rates of the classification and the orientation, those of the
above-mentioned embodiment are preferable.
In addition, the second embodiment can remove the standing bottles s,
eliminating breakage of equipment surrounding the bucket that may abut
15 against the standing bottle. This eliminates an operation stop due to the

breakage to improve the operation rate of the apparatus,
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under the bucket conveyor, (c) a standing bottle renpoval nmeans for
di scharging the standing bottle in the standing bottle delivery chute. In
this configuration, upwardly protruding bottles in the buckets

by the standing bottle detecting sensor, so that the b f the
buckets carrying the standing bottles is opened to pr emmm@mggy
bottles in the standing bottle delivery chute. In an el®vent t|on
of the invention, in addition to the ninth configuration, the standing
bottl e renpval nmeans can determ ne each bucket whether the bucket has a
standi ng bottl e based on both an output signal of the standing bottle
det ecti ng sen3Whatns ckainsed st si gnal of the bucket sensor, and al so can
di scharge the bottle into the standing bottle
1. A waste glass bottle color-classification method comprising the
steps of:
5 feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor,
sensing the load condition of the bucket,
optically sensing the waste glass bottle in the bucket to discriminate the
bottle color,

10 discharging the waste glass bottle having been determined in color
into a delivery chute corresponding to the determined color to classify the
bottle, and

opening a bottom plate of the bucket which has been determined to
be in no load condition at a delivery chute for receiving the remaining

15 bottles that have not been discriminated in color.

2. A waste glass bottle color-classification method comprising the
steps of:

feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor,

20 optically sensing the inside of the bucket by a bottle detecting sensor
to determine the load condition of the bucket,

sensing only the bucket that has been determined to be in a bottle
loaded condition to discriminate the bottle color,
discharging the discriminated bottle into a delivery chute
25 corresponding to the bottle color to classify the bottle, and
opening a bottom plate of the bucket which has been determined to

be in no load condition at a delivery chute for receiving the remaining
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delivery chute by opening the bottom plates of the determ ned bucket - and
al so by opening the bottomplates of a couple of buckets each positioned

backward or forward adjacent to the determ ned bucket.
configuration can positively preclude such standing bottles.
configuration of the invention, in addition to the tent “ﬂ’
apparatus further includes that the standing bottle deli
container for receiving and storing the renoved bottles or

(afREL -
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3. A waste glass bottle color-classification apparatus comprising:

a bucket conveyor having a plurality of buckets each with

an openable

bottom plate and transferring waste glass bottles supplied in the buckets,

b a bottle color discrimination means for optically sensing a waste

glass bottle supplied in the bucket to discriminate the bottle color,

a plurality of delivery chutes for discharging the bottles and for

separating the bottles respectively into one of the chutes corresponding to

the bottle color or into a chute for receiving the remaining bottles that can

10 not be discriminated in color,

a bucket sensor for sensing the pass of the bucket on the conveyor, and

a load condition determination means for sensing the load condition of

" each bucket on the conveyor,

wherein the load condition determination means can output a signal

15 indicating the empty condition of a bucket so as to open a bottom plate of

the bucket at the chute for receiving the remaining bottles.

4. A waste glass bottle color-classification apparatus comprising:

(a) abottle orientating means for orientating each waste glass bottle

in its longltudmal direction,

20 (b) a bucket conveyor havmg a plurality of buckets each with an

openable bottom plate and transferring waste glass bottles each supplied

in one of the buckets from the bottle orientating means in a perpendicular

direction to the longitudinal direction of the bottle,

(¢) a bottle color discrimination means for sensing the color of each

25 waste glass bottle supplied in the bucket on the conveyor,

(d) a plurality of delivery chutes for discharging the bottles and for

sepnraﬁng the bottles respectively into one of the chutes corresponding to

36
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- 15 - upstreamfromthe bottle orientating neans. In this configuration,
the standing bottles can be classified in color agalm
bottles in an upstream side fromthe bottle orlentatl

DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic pl a W!@Emjﬁﬂnl rst
enbodi nent of a waste glass bottle color-classification appa di ng

to the present invention, which includes a control system FIG 2Ais a
pl an view of an orientating nmeans in the first enbodinment, and FIG 2B is a

Lo 5, [hEDoIAen e e oy s s it
not be discriminated in color, the chutes being positioned downstream from
the bottle color discrimination means and under the bucket conveyor,

(¢) abottle detecting sensor for determining the presence or absence

5 of a waste glass bottle in the bucket,

(f) a bucket sensor for generating a signal to measure a timing when
each bucket on the conveyor passes a relaitive predetermined point,

(2) acontrol means for classifying in color each bottle transferred by
the bucket conveyor based on outputs each from the bottle detecting sensor,

10 the bottle color discrimination means, and the bucket sensor, the
control means generating a control signal to open  both a bottom plate of
the bucket which has been determined to be in no load condition by the
bottle detecting sensor and a bottom plate of the bucket which can not
been discriminated in color at the delivery chute for receiving the

15 remailiing bottles.

5. An apparatus as claimed in claim 3 or 4, the bottle color
discrimination means disposed in the upper stream of the bucket conveyor
can optically sense .the inside of the bucket to detect thg color of each bottle
in synchronization with the pass of the bucket having a bottle with using a

20 trigger timing signal that is obtained from a product of a detected signal of
the bottle detecting sensor and a detected signal of the bucket sensor.

6. An apparatus as claimed in claim 4, said control means
comprises: |

a load condition determination means for determining the load

25 condition of the bucket based on a signal sensed by the bottle detecting
sensor,

a bucket detection signal generating means for generating a bucket
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enbodi nent ;
enbodi nent ;

FIG 4 is a side view show ng the bucket conveyor in the first

FIG 5 is a sectional view show ng the bucket—eenveyer—n—the—

first enmbodinent; FIG 6 is a timng diagram of outputs
the embodi ment and the rel at ed operations for cl aSS|f|cat il Rﬂmmﬂj I“

anot her ti

the related operations for classification;

m ng di agram of outputs of the sensors used in

FIG 8 is aflowchart showi ng a

control flowin a waste glass bottle color discrimnation nethod according
to the firdéeteetiondigral basdd-on% signal sehsedbiycthel bilcketasenstp durihgitisecond

enbodl nment

10

15

20

of
pass of the bucket,

an optically sensing timing signal generating means for generating a
timing signal based on a product of outpufs from both the bucket detection
signal generating means and fhe load condition determination means,

a color discrimination signal generating means for discriminating the
color of the bottle based on an output from the bottle color discrimination
means, and

a classification control signal generating means for receiving signals
supplied from the bucket detection signal generating means to generate a
control signal for opening a bottom plate of a bucket carrying a bottle
having a predetermined color and of a bucket carrying no bottle
respectively at the corresponding delivery chute.

7. A waste glass bottle color-classification apparatus comprising:

a bottle orientating means for orientating a plurality of waste glass
bottles in the longitudinal direction of each bottle, and

a bucket conveyor having a plurality of buckets each of which can
receive one of the bottles supplied from the . bottle orientating means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orientated direction of the bottles, each bucket having an

- openable bottom plate,

25

wherein ' the presence or absence of a bottle standing in each  bucket
is sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a delivery
chute, and the color of a bottle that has not been determined to be a
standing one is discriminated in color so that the bottle is classified to be
discharged into a delivery chute corresponding to the color of the bottle.
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the present invention; FIG 10 is an illustration
bottl e | oaded conditions related to the second enbodi
11 is a control flowrelated to the second enbodi rre'ntrlmﬂ

e

vi ew showi ng a nodified exanpl e of the second enbodi
schematic plan view showi ng a known cl assification apparatus; and

8. An apparatus as claimed in claim 7, wherein the standing bottle
having been discharged into the delivery chute is circulated by feeding the
bottle on the bottle orientating means again.

9. A waste glass bottle colox_'-classiﬁcaﬁon apparatus comprising:

5 (a) a bottle orientating means for orientating a plurality of waste
glass bottles in the longitudinal direction of each bottle,

(b) abucket conveyor having a plurality of buckets each of which can
receive one of the bottles supplied from the bottle orientating means and
for tfansferrin‘g the bottles substantially in a perpendicular direction to

10 the longitudinal orientated d:irecﬁon of the bottles, each bucket having an
openable bottom plate,

(c) abottle color discrimination means for discriminating the color of
a bottle mounted on each hupket on the conveyor,

(@ a plurality of delivery chutes disposed downstream from the

15 bottle color discrimination means and under the bucket conveyor, each
chute corresponding to each one of predetermined colors,

(e) a standing bottle removal means for precluding a bottle in one
of the buckets, _

@ a bucket sensor for sensing the timing of the pass of each bucket

20 on the conveyor, and | |

(@) a separation means for discharging each bottle transferred by
the bucket conveyor into the delivery chufe correspohding to the bottle
color.

10. An apparatus as claimed in claim 9, wherein the standing bottle

25 removal means comprises:
| (@ a standing: bottle detecting sensor for sensing each transferred

bottle to determine whether the bottle is standing in the bucket in an
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FIG 14 is an illustration showi ng standing bottle | oaded conditiens—
related to the known cl assification apparatus. DETAI LED

PREFERRED EMBCDI MENTS A first enbodi nent Referring to t W&,[Hm
drawi ngs, enbodi nents of the waste glass bottle color-classiti

apparatus according to the present invention will be discussed

hereinafter. FIG 1 is a diagrammatic illustration of an enbodi nent of a
waste glass bottle color-classification apparatus according to the

[ nvent [ On-uﬁéﬁemséide@fahébbﬁlé b@oﬁais@g-hﬁjmﬁm‘mahgpn ~apparatus i ncl udes
an orientating conveyor 2 for orientating and transferring waste gl ass
bottles 10 sucblea stamdipgshoitlei disciarging chate pesitionedrun thewaydfroth the h t he
standing bottle detecting sensor to the color discrimination means and
under the bucket conveyor, '
5 (¢) a standing bottle removal means for discharging the standing
bottle in the standing bottle delivery chute .
11. An apparatus as claimed in claim 9, wherein
the standing bottle removal means can determine each bucket whether
the bucket has a standing bottle based on both an output signal of the
10 standing bottle detecting sensor and an output signal of the bucket sensor,
and also can 'discharge the bottle into the standing bottle delivery chute
by opening the bottom plates of the determined bucket and also by opening
the bottom plates of a couple of buckets each positioned backward or forward
adjacent to the determined bucket . |
15 12. An apparatus as claimed in claim 10 or 11, wherein the
standing bottle delivery chute has a container for receiving and storing the
removed bottles or has a circulation device for returning the removed

bottles upstream from the bottle orientating means.

—_—
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| ongi tudi nal direction of each bottle being in the conveyor advancing
di rection, a bucket conveyor 3 for receiving one by one the bottles 10
supplied from orientating conveyor 2 in its buckets, a bottle detecting
sensor 4 for sensing the |oad condition of each bucket in respect of waste
gl ass bottles 10, a bottle color discrimnation nmeans 5 for optically
sensing waste glass bottie 10 in the bucket to discrimnate the bottle
color, a plurality of delivery chutes 6 for receiving bottles 10 separately
in color, one of the chutes receiving the remaining bottles that can not be
discrimnated in color, a bucket sensor 7 for sensing its identification
ABSTRACT OF THE DISCLOSURE

A waste glass bottle color-classification apparatus inclﬁdes a bucket
b conveyor having a plurality of buckets each with an openable bottom plate
and transferring waste glass bottles supplied in the buckets, a bottle color
discrimination means for optically sensing a waste glass bottle supplied in
the bucket to discriminate the bottle color, a plurality of delivery chutes for
.discharging the bottles and for separating the bottles respectively into one of
10 the chutes corresponding to the bottle color or into a chute for receiving the
remaining bottles that can not be discriminated in color, a bucket sensor
for sensing the pass of the bucket on the conveyor, and a load condition
determination means for sensing the load condition of each bucket on the
conveyor. Another waste glass bottle color-classification apparatus
15 includes a bottle orientating means for orientating a plurality of waste
glass bottles in the longitudinal direction of each bottle, and a bucket
conveyor having a plurality of buckets each of which can receive one of the
bottles supplied from the bottle orientating means to transfer the
bottles substantially in a perpendicular direction to the longitudinal
20 orientated direction of the bottles, each bucket having an openable bottom
plate. The presence or absence of a bottle standing in each  bucket is
sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a delivery

chute.
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- 17 - nunber, and a control neans 9 having a storage device 9g for

menori zi ng the bucket | oad condition including bottle carrying
condi ti ons/no | oad condition of each bucket, and the discrimnated col or of
the bottle together with the bucket |dent|f|cat|on nunber. FIG 2A is a .
pl an view show ng orientating conveyor 2 in the enmbodiment and FIG 2B is
a sectignal view taken on line A 'ndﬁgG..ZﬁL The orientating conveyor 2
consists primarily of a conveyorI®1 l trankfer guide 22. In the.
figures, [err] denotes an inclination angle of conveyor 21 to a horizontal
- line. The angle [err] is about 20[errl in the enbodinment. [err] denotes an

angl e of the operatlon dire ansfer guide 22 to the traveling
%

direction of conveyor 21 an at an angl e of

107 | -
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about 10 . [err] denotes an angle between conveyor 21 and transfer guide
22. The angle [err] is set at an angle of about 90[err] . Wth the
traveling of conveyor 21, bottles 10 are noved toward the | ower side of
conveyor 21 so that the spout portion or the bottom portion of bottle 10
makes contact with transfer guide 22. Since bottle 10 is in contact both
with conveyor 21 and transfer guide 22 and transfer guide 22 is higher than
conveyor 21 in operating speed, the spout portion or -the bottom portion of
bottl-e 10 is forcibly turned to orientate in the operating direction of
transfer. guide 22. A nmain body portion of bottle 10 finally nakes contact
with the running guide 22, so that a main body side surface of bottle 10

orientates in the advance dlrectlon X[err] of runnlng QUIde 22 to conplete
'the orlentatlon of
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bottle 10. In this enbodi nent, transfer conveyor 21 transfers in the
direction of an arrow Y[err] ., and running guide: 22 transfers at a speed
greater than in transfer conveyor 21. This can orientate and transfer at a
hi gh speed bottle 10 .supplied on transfer conveyor 21, greatly decr easi ng
- 18 - the nutual abutment of the bottles. Thus, the breakage and nai se.
caused by -the abutnent of the bottles can be decreased and the orientation .
of a high rate can-be achieved.” Next, referring to FIGS. 3 to 5, an exanple
of bucket conveyor 3 - o
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will be discussed. FIG 3 is a plan view of the conveyor, which includes-a
control systemthereof; FIG 4 a side view, and FIG 5 is an en] arged
sectional view of the buckets of the conveyor. In FIGS. 3 and 4, bucket
conveyor 3 has buckets 31 di.sposed at regular intervals and provided with
bottles 10. The buckets 31 are nutually connected by chains 33 that engage
with a sprocket wheel 36. The sprocket wheel 36 drives chains 33 to nove
buckets 31. Each bucket 31 is forned to receive one of -the bottles in a

per pendi cular direction to the advance. direction and has an openable bottom
plate 32. The bottom plate 32 of bucket 31, as showi in FIG 5, is released
based on a control si.gnal supplied froma control neans 9. In'operation -an .

air cylinder 35 operates based on t he control -si-gnal, upmardly nDV|ng t he
roIIer o o

4

FIG.
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39 to pi vot a hooking piece 38 for the bottomplate in the direction of an
arrow so as to release a free end of bottomplate 32 from hooking piece 38
by the force of a spring 40. connected both to a wall surface of bottom
plate 32 and a wall surface of bucket 31. The rel eased bottomplate 32 is
upwar dl y moved to close again by a rail 37 provided at the forward end of
the conveyor with the advancing of "bucket 31. Furthernore, bucket conveyor
3 has a bottle detecting sensor 4 for sensing each | oad condition of
buckets 31 at an upstreampoint A (FIG 1) of bucket conveyor 3, and has a
bottle color discrimnation means 5 including a CCD canera for sensing the
i.nsi de of the bucket at- a downstream p0|nt F.the point (FIG 1). At a
further poi nt E (FIG. 1) is : : ' -

FIG. 5

"l



-19- disposed a bucket sensor 7. The bottle detecting sensor 4 can detect
the | oad condition of bucket 31 in respect of a waste glass bottle. Bucket
sensor 7 outputs a bucket detection signal when each bucket 31 pass a
“detection point. The bottle color discrinmination neans 5 identifies the

col or of bottle 10 nounted on each bucket 31 to output a corresponding

col or detection signal. The detection-signals are received in the contro
means 9 that outputs control signals for classifying the bottles. The
classification of the waste glass bottles is based on control signals- .
supplied fromcontrol means-9, which selectively operates the air cylinders
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35 to open bottom plates 32 of buckets 31. Waste glass bottles 10 are
classified to be received in delivery chutes 6a to 6d based on the col or of
each bottle, and cullets are delivered into a delivery chute 6e for
receiving the others. There are three types of |oad conditions of the
buckets, which are a waste glass bottle | oaded condition, no bottle
- | oaded condition, and a cullet | oaded condition. Bottle detecting sensor 4
can sense whether each bucket 32°is a bottle | oaded condition or not. For
bottl e detecting sensor 4 is applied, for exanple, a reflector type optical
- sensor. Alternatively, a transm ssion optical sensor, a photoelectric
sWitch, or an ultrasonic sensor nmagab d fowrysensing the presence or
absence of a bottle-10 in each bucket" 1 lsn addition, a plurality of
sensors nmay be operably combined to sense the | oad condltlon of

~ BOTTLE LOADED ~NO LOAD  CULLET LOADED
- CONDITION CONDITION CONDITION.
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bucket 31. Bucket sensor 7 is a position sensor for determning the
position of each bucket 31. The bucket sensor generates a signal indicating

t he passing of each bucket,
posi tion of the bucket.

.~ the signals being counted to deternine the o
For bucket sensor 7 is applied an optical sensor,

~but a proximty switch may be used if the bucket is made of - metal. In

addi ti on, when an-
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reflectl ng tape may be put on aF di sgface8of
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bucket 31,. which provides an intensified reflected ray when the tape cross
the front. face of the optical sensor, allowi ng the detection of the passing
of the bucket. Alternatively, an encoder may be applied for detecting the
passing. timing of the bucket. Control means 9 consists of both a signal
processing neans including an inage processing means and a CPU (central
processing unit). Qutput frombottle detecting sensor 4 is supplied to
control neans 9 so that a | oaded condition deternination means 9a
det er mi nes whet her the bucket ISIE; b e lgaded condition or in no
bottl e | oaded condition including CL|| .l oaded condition. Pictures taken
by bottle color discrimnation neans 5 are i mage-processed to discrimnate
the bottle colors. The discrinnation results are supplied to a color-
indication signal generating means 9B to output .
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color indicating - signals. In addition, bottle color discrimnation means 5
operates synchronously with tim ng S|gnals supplied from ' a sensing tim-ng
signal generating nmeans 9c.- The count neans 9d can count the bucket passing
signal s supplied from bucket sensor 7. A delivery position deternlnatlon
means 9e conbines a col or. indicating signal supplied from col or
di scrimnation signal generating means 9b with a related counted val ue by
suppl i-ed by count nmeans 9d to determ ne which one of air cylinders 35 will
be operated. Storage neans 9g stores in nmenory each bucket nunber, the
correspondi ng bottle color, and the corresponding |oad condition. The
- bottles are.classified based on the data stored in storage neans 9g. Wen
each bucket - passes one of predeternined points, the classification codes of

t he related dellvery chutes aﬂ?‘cfnﬂ?}ed mlthcyhe

fla OPTICAL AXLS OF STANDING
BOTTLE DETECTING SENSOR 11a
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correspondi ng data stored in storage neans 9g. If the codes match the data,

the.classification control signal generating neans 9f outputs a control

- -21 - 'signal to release bottomplate 32 of the bucket. Control means 9, for
exanpl e, operates based on a control flowin a flow chart shown in FIG 8.

Next, referring FIGS. 6 to-8, discrimmnation in color of the waste gl ass

bottles and classification in IFadIc _itio]3 ol the buckets wth respect to
t he enbodi nent will be discusséd in détdils. FIGS. 6 and 7 are respectively
a timng diagrams n eration-
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of the bottle color discrimnation neans. The tim ng diagrans include the
timng of the classification of the bottles. The classification separately
~delivers the bottles into a plurality of delivery chutes or,ganized-:
according to color or another delivery chute called by the code nane of the
others. In the timng diagram |oad.conditions of the buckets are
classified into a waste gl ass bottle | oaded condition, no |oad condi ti on,
and a cullet |oaded condition. In FIG_6, item(a) denotes outputs of the
bottl e detecting sensor 4 posithongd @ poi |1t . The sensor outputs a high
l evel signal as corresponded tc a botflé | oaded condition of the bucket . and
outputs a low |l evel signal as carresponded to no | oad condition.or a

cul lets | oaded condition of the bucket. The output of the bottle detectlng
sensor 4 is supplied to control neans 9.

~ A
| | | | 9
R A | |
| - P A
11 2 3
ine
—AlA B
4 5
1%

e | 3Ba 8
T s vy
1| > ™

= B¢ '
1 _ l | 1] >rk_6
12 o 35\d
_ ’ . ' | - ..Thls Sheet Has Been R

L IIIIH I

i



“Item(b) in FIG 6 denotes output waveforns of bucket sensor 7. Wen every
bucket 31 noved by bucket conveyor 3 passes at a predeterm ned point, the
bucket sensor outputs a pulse of a high level to input it into control
nmeans 9. Item(c) in FIG 6 denotes output waveforns of timng signals
created by the products of outputs frombottle detecting sensor 4 and from
bucket sensor 7 synchronously with outputs of bucket sensor 7 control neans

9 creates the tinming signals that are triggers to operate bottle color
dlscr|n1nat|on means 5. I? I (} 1
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- 22 - Item(d) in FIG 6 shows conditions of color indicating signals of.
color discrimnation signal generating neans 9b. \Wen the bucket is
determned to be in a bottle | oaded conditi on based on-an output. of bottle
detecting sensor 4, the bottle color discrimnation neans 5 senses the

. bottle synchronously with the timng signal to discrimnate the bottle
color. Wien the bucket is-determned to be in no |load condition or in a
cull et | oaded condition, no picture will not be taken. - Bottle col or
~discrimnation nmeans 5 outputs signals into color ‘discrimnation signal
generating neans 9b to determine the color of the bottle in the bucket. In
item(e).of in FIG 6, when the bucket is determned to be in a waste gl ass
bottl e | oaded condition, bottomplate 32 of bucket 31 is released at a

14
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delivery chute 6 corresponding to the determ €0 RPPLACBMENTESHEETS e %6

classify the bottle to be received in delivery EPDLKr no'FQ?am A omdpaged 34
bottom plate 32 of bucket 31 is relje
the others code. For a cullet |oaded condi ti orf, LA
bottom plate of the bucket is released at deli Vb?
code to classify the cullets. In a timng diadr 0

condi t+i on,

3 19&(33 Oagbeddndid paged

G |tem(a)

il lustrates outputs of bucket sensor 7;” a&ad itlem (b) ill sgtl ng
signal s synchroni zed with outputs of bucket seh s‘é&r}? rﬁbﬁégﬂ%ﬁ 38 """
di scrim nati o ABTE GLASS BOPILE mn%msswbcammmomemm ng

signals to discrimnate the bottles. Initem(c), color discrimnation

si gnal gener apPRARKTYSOOR THE S8AME: col or signal based on outputs of
bottle color discrimnation neans 5, but no
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- FIELD OF THE INVENTION
The invention relates to a waste glass bottle color-classification
apparatus for classifying waste glass bottles in color, more particularly to a
waste glass bottle color-classification app aratus and a classification
method of the same for recycling the bottles as resources. The apparatus
has a bucket conveyor for automatically classifying waste glass bottles in
color and selectively has a device for precluding bottles standing in the
buckets. | _ | _
BACKGROUND OF THE INVENTION
FIG. 13 is a diagrammatic illustration showing a known waste glass
bottle color-classification apparatus. In the figure, there is provided a
roller conveyor 10 for classifying waste glass bottles in size. The conveyor

includes a couple of chains between which a lot of ratable rollers 10a are

disposed to be connected to the chains. Each space between a couple of

adjacent rollers 10ais widened gradually in the advancing direction of the
conveyor, wh.ich can classify waste glass bottles 11 in size based on main
body diameters of the bottles.

First, waste glass bottles 11 are supplied on roller conveyor 10 to be
classified in size. The classified bottles 11 are orientated in its longitudinal

direction to form a line by an orientating means 2, and then are moved on a

bucket conveyor 3 posmoned downstream from onentatmg means 2.

Bucket conveyor 3 is prov1ded mth such buckets 31 as shown in FIG. 14.
Each waste glass bottle 11 on buckets 31 is discriminated in color by a

color discrimination apparatus 5 and the number of the bucket haying




| oad conditions and a cullet | oaded conditions are determ ned as the sane
condition as a colorless bottle | oaded condition. Item (d) shows outputs of
bottl e detecting sensor 4, which indicates a bottle |oaded condition or no
| oad condition including a cullet |oaded condition. Wen the output of the
bottle -23- detecting sensor is highin level, the bottle is delivered
into a delivery chute 6 according to the color based on the output in item
(c). Meanwhile, when the output of he badtle detecting sensor is lowin '
| evel , the bucket is opened at the chute for the bucket of others code with
di sregardi ngtltxg Bottle is recognized at the same time.

An image obtained by optically sensing each glass bottle 11 in the
longitudinal direction of the bottle, that is, from the spout side or from the
bottom side of the bottle is processed to discriminate the bottle color. Waste
glass bottle 11 is further moved toward a delivery chute 6 by bucket
conveyor 3. When each bucket 31 reaches delivery chute 6 corresponding
to the bottle color determined by color discrim.inatioﬁ means 5, which can be
known by the bucket number, a bottom plate 32 of the bucket 31 is
opened to.classify bottles 11 in color.

In addition, for discriminating colorless glass bottles, bottle color
discrimination means 5 determines based on whether the background
color at the optically sensing point for the bottles is consistent with the
sensed color of the bottle. Meanwhile, in an empty bucket with no bottle,
bottle color discrimination means 5 determines that the sensed color is in
cénsistent with the background color, which causing the bottom platé
of the empty bucket to open at the delivery chute for receiving colorless
waste glass bottles. | | |

The known classification apparatus has another disadvantage
described hereinafter. Waste glass bottles recycled as resources are
disposed in a very fragile condition due to the mutual abutting of bottles
which are in an uneven state dunng the gathering thereof. Accordingly,
the classification means mostly recgives waste glass bottles that inclﬁde
cullets (fragmented glass boi:tles). Smaller ones of the cullets can be
precluded in an upstream side from the bottle-orientétiﬁg’ means by the
aforementioned roller conveyor for .bottle classification in size. However,
since there are numerous types of cullets in size and furthermore the

bottles themselves are different in size or in length, the classification means




output initem(c). Next, referring a flow chart of FIG 8, a
classification control flow of the bottles will be discussed. One of waste
gl ass bottles is received one by one in each bucket on bucket conveyor 3
driven to transfer bottles (step S1). bucket sensor 7 senses every passing
of bucket 31 to output a detection signal (step S2). Bottle detecting
sensor 4 senses the |load condition of each bucket 31 (step S3) Based on
outputs of bottle detecting sensor 4, Wwirmr bucket 31 is deternined to be
nounted with a waste gl ass bottle, the bottle in bucket 31 is sensed to

di scri m nat ecdf1% 0P plrblede YoBipletdlF Rhebull et HadiStn $eGinéP cRHetfhd he
| i

| oad condition and“the color "o e bottle corresponding to each bucket

number (st epsigiplied Ti® tHAHofRNeFibhfitind Gnddifs. C WBFeover,! SinO @€ ithe bottles

correspondi ng to each bucket nunmber are red out from
may be broken after passing the bottle in-size classification means. Thus,

the known waste glass bottle color-classification apparatus has the
disadvantage that these cullets are transferred to the bucket conveyor
together with complete bottles to be received in the delivery chute 6.

In the known waste glass bottle color-classification apparatus, there
are three types of bucket load conditions when the buckets pass the bottle
color discrimination means, which include a bottle transferring condition,
no load condition, ahd_ a cullet transferring condition. With regard to the
bucket in the bottle transferring condition, the bottle color discrimination
means can correctly discriminate the color of each glass bottle based on
sensed signals to classify the bottles. However, in the cullet ldad coﬁdition,
there is a possibility that fhe load condition is be incorrectly determined.
Particularly, when a flat cullet is disposed along an inner surface of a bucket,
the boftle color discrimination means can not obtain an output sufficient for
color determination, since the optically sensing for t_he object in each
bucket is carried out horizontally from a lateral side of the bucket in a
perpendicular direction to the bucket transfer direction so that the optically
sensing area of the flat cullet is small. For this disadvantage, the bottle color
discrimination means may determine a bucket having a cullet to be an
empty bucket. Accordingly, the bottom plate of a bucket having a colored
cullet is possibly opened at a delivery chute for colorless bottles so that
colored cullets may be mixed into colorless recovered bottles to
disadw/;antageously decrease the purity of the colorless bottles. '-

The known waste glass bottle color-classification apparatus has a

further disadvantage described hereinafter. In the known classification
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storage neans 99 (step S6). The next step S7 starts
operation for delivering the bottles into delivery ¢hlites 6a to 6d
according to the bottle color, the bucket that is dé¢t b

e | oaded condition is opened at delivery}chute 6e of the]ojfhers
code. In the classification operation, when a bucket reaches above th
delivery chute 6a corresponding to a transparent collarless Bottl gt

gl ass bottl

- aB_EPLACEM NT SHEE'!'1
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condition of the bucket is sensed. If 1t bucket is deternined to be
nmounted with a transparent colorless bottle, the bucket bottomplate is

opened. Meanwhile, wh the bot.tle is nqQt determ ned, t e a_tra ar ent
cgl orl ess hBPPAEALUS, hgﬂ%l‘}ﬁ’l? alug WeRS Lo %‘?ﬁt@tﬁ%l 2@%?’9%%113 t@&%@m a
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correspondi
of

bucket conveyor 3 traveling in a perpendicular direction to | the
advancing direction of the orientating means 2. Each bucket 31 mounted
on bucket conveyor 3, aé shown in FIG. 10, has an upwardly opened
configuration. |

Accordingly, when transferring a waste glass bottle 11 into a
bucket 31 on the bucket conveyor 3is good in timing, the _bof.tle 11 can be
positively received in the bucket 31 with the bottle being in a laid position.
However, a bad timing causes bottle 11 to abut against an upper inner wall
of the bucket, which makes the bottle stand in the bucket 31 occasionally.
Such standing bottles, as illustrated by waste glass bottles 11a, 11bin
FIG. 10, are mostly positioned with their spouts being directed upward
and their bottoms downward. A color discrimination apparatus 5 diéposed
to be consistent with the height of the bucket conveyor 3 can optically sense
the color of the laid bottle 11 in the bucket 31 in the bottle longitudinal

‘direction, thatis, toward the spout orbottom of the bottle. Meanwhile,

the above-mentioned standing bottle in the bucket 31 is optically sensed
at the bottle main body for color-discrimination. The bottle main body has
a thin glass thickness, which is disadvantageous for recognition of color,
possibly causing that a  colored glass bottle is determined to be a colorless
transparent bottle. In addition, on the bottle main body is affixed one of
variously colored labels. Thus, the standing bottle may be wrongly
determined in color discrimination due to the label on the main body.
Moreover, the standing bottle transferred by the bucket may abut against
the color discrimination means 5 disposed in alignment with the middle
height of the bucket conveyor 3 or against a cover for a sprocket wheel 36

| oad



- 24 - the bucket is the sane as the color A If the dﬁherﬁﬁwngcﬁVEJE;
positive, the bucket bottom plate opens to deliver thefbottle havingjth
color Ainto chute 6b. Subsequently, the color of thg BotghejAn 1998t he
bucket above delivery chute 6a is determ ned. As repgqatii ng such oper gt
t he bucket advances one by one to reach step S8. In dt col
in the bucket is not identified wth any of colorlgss and the color
C, the process proceeds to step S9 that 2.6l eases the BOTTOM plate of th
bucket and then the process proceeds to step S10. Wien the bucket of no

| oad conditio rea hes delivery chute 6e, . of
;‘.] et conveyor 3 Xr etc. Accordingly, there is a possibility of a serious

damage in the apparatus. |
 SUMMARY OF THE INVENTION
In view of the aforementioned disad\)antageé, an object of the
invention is to provide a waste glasé. bottle color-classification method

and an apparatus of the same, which can prevent the decrease of purity

e

on,
or -
Ato
e

degree in color with regard to recovered waste glass bottles by selising the

bottle load condition of each bucket.

Another.object of the invention is to provide a waste glass bottle color-
classification apparatus that can classify waste glass bottles in a high
degree of purity in color. -

Considering the aforementioned disadvantages, in a first configuration

of the invention, a waste glass bottle color-classification  method

comprising the steps of: .

feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor, .

sensing the load condition of the bucket,

optically sensing the waste glass bottle in fhe bucket to discriminate the
boﬂe color, ,

discharging the waste glass bottle having been determined in color
into a delivery chute corresponding to the determined color to classify the
bottle, and |

opening a bottom plate of the bucket which has been determined to
be in no load condition at a delivery chute for reéeiving the remaining
bottles that have not been discriminated in color.

That is, since there may be colored cullets in a bucket that is

determined to be in no load condition at the step for sensing the bucket



the others code, the no l'oad condition is recogni zed and{tREpiy

proceeds to step S9 that releases the bottomplate of th Sl an SHEEﬁ
the process proceeds to step S10. In step S10, the bottl olor is 7
~determ ned whether it is identified with color C corres iRg‘IUAngg'@v r
chute 6d. If the determnation is positive, the process jprigceeds to ep

S11 to open the bottom plate and then ptr;ﬁeeeds to step $12. Step ——
det erm nes whet her the bottle col or of” bucket is col . del i ver the
bottle delivery chute 6¢c corresponding to color B at step S13. Sim
steps S14 antbadléordition] the bottempsiate of tlew! bucket fHit exbeati detetiined to
determ nes whether the bottle is identified with a colorless one

correspondi nhetin tnadepdcentditiod is bpenedatttthe didiveryrchuteube réeceividg the
determ nation is positive, the process proceeds to step S17 to _open the
bot t om pl at e remainimghottlesp thag have not been discriminated in color. This prevents

colored cullets from getting mixed with colorless transparent bottles.

In a second configuration of the invention, a waste glass bottle color-
classification method comprising the steps of:

feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor, ' |

optically sensing the inside of the bucket by a bottle detecting sensor
to determine the load condition of the bucket, |

sensing only the bucket that has been determined to be in a bottle

- loaded condition to discriminate the bottle color, |

discharging the discriminated bottle into a delivery chute
corresponding to the bottle color to classify the bottle, aﬁd

opening a bottom plate of the bucket which has been determined to
be in no load condition at a delivery chute for receiving the remaining
bottles that have not been discriminated in color.

That is, only the buckets that have been determined to be in a bottle
loading condition are discriminated in color of the loaded bottles. Meanwhile,
the bottom plate of a bucket that is determined to be in no load condition is
opened at the delivery chute for receiving the remaixﬁng bottles, preventing
colored cullets from getting mixed with colorless transparent bottles. This
can eliminate one of the disadvantages described in the known bottle
classification apparatus. .

In a third configuration of the invention, a waste glass bottle color-
classification apparaius comprising:

a bucket conveyor having a plurality of buckets each with an openable



operations in steps S8 to S19 in respect of a subse
bottles are classified according to the bucket | oad
bottle colors. In this enbodi nent, a count neans 9d
from -25- bucket sensor 7. Based on the counted
posi tion determination means 9e defines Zhe positio

whi ch t hat

, ivery |
of the bucketfs of
bottom plate and transferring waste glass bottles supplied in the buckets, |

a bottle color discrimination means for optically sensing a waste
glass bottle supplied in the bucket to discriminate the bottle color,

a plurality of delivery chutes for discharging the bottles and for
separating the bottles respectively into one of the chutes corresponding to
the bottle color or into a chute for receiving the remaining bottles that can
not be discriminated in color,

a bucket sensor for sensing the pass of the bucket on the conveyor, and

a load.condition determination means for sensing the load condition of
each bucket on the conveyor, |

wherein the load condition determination means can output a signal
indicating the empty condition of a bucket so as to open a bottom plate of
the bucket at the chute. for receiving the remaining bottles.

The load condition determination means may be a type of known
various devises for sen_éing the inside of the bucket. The determination
means can control an empty bucket to open its bottom plate at the
chute for receiving the remaining bottles becausé the empty bucket may
have a cullet yet. This prevents colored cullets from getting mixed with
classified colorless transparent bottles.

In a fourth configuration of the invention, a waste glass bottle color-
classification apparatus comprising:

(a) abottle orientating means for orientating each waste glass bottle
in its longitudinal direction, _

() a bucket conveyor having a_plurality of buckets each with an
openable bottom plate and transferrihg waste glass bottles each supplied
in one of the buckets from the bottle orientating means in a perpendicular
direction to the longitudinal direction of the bottle,



the bottle has been discrimnated in color. Wen the pugk
correspondi ng delivery chute 6, an air cylinder 35 digp

delivery chute 6 operate to nove upward roller 39 in
arrowin FIG 5 so that the bottom pl ate hooki ng pi ecj
substantially lateral direction showmn in FIG 5 to r¢g

~directr o

82iBJANV-
ase t‘l!lng o]

pl ate. The conpression force of spring i&opens bott¢gm pla - yvering

the bottle 10 at the corresponding deliwery chute 6. -
plate 32 is closed again at a further downstream position- by t
plate closing rail 37 so that hooking piece 38 holds the bottom pl ate of

bucket 31. In régpeatbotfletdoborodidceimiritivh inearReforf sénseng @he @Woidof bavls

that includes waste glass bottle | oaded conditions not corresponding to
col orl ess orweabkte glaiss bettle supplieddn lthe bucketion ithe coaveyar, cul | et | oaded
condition, the bucket , '

(d a plurality of delivery chutes for discharging the bottles and for
separating the bottles respectively into one of the chutes corresponding'to
the bottle color or into a chute for receiving the remaining bottles that can
not be discriminated in color, the chutes being positioned downstream from
the bottle color discrimination means and under the bucket conveyor,

(e) abottle detecting sensor for determining the presence or absence
of a waste-glass bottle in the bucket,

(® abucket sensor for generating a signal to measure a timing when
each bucket on the conveyor passes = a relative predetermined point,

() a control means for classifying m color each bottle transferred by
the bucket conveyor based on outputs each from the bottle detecting sensor,
the bottle color discrimination means, and the bucket sensor, the

. control means generating a control signal to open  both a bottom plate of
the bucket which has been determined to be in no load condition by the
bottle detecting sensor and a botto:h plate of the bucket which can not
been discriminated in color at the delivery chute for receiving the
remaining bottles.

Thus, based on information from each sensor, the control means can
open the bottom plate of the bucket that may have coiored cullets éf the
delivery chute for receiving the remaining bottles, which advantageously
preventing colored cullets from getting mixed with- classified colorless
transparent bottles. | _ |

In a fifth configuration of the invention, the apparatus as claimed in the
third configuration of the invention further includes that the bottle

color discrimination means disposed in the upper stream of the bucket



the bottomplate 32 is opened at delivery chute 6e c
Even if the bucket is carrying cullets, the cullets ar REPEACEMENTISHERTO
delivery chute 6e of the others code. This elimnateg| t . ' edse,
whi ch has been a di sadvantage in the known waste ¢l ass bobt‘llj ﬁOJQ é .
classification apparatus, in classified col orless bot}tljes<. AN¢ B ct;
outputs of bottle detecting sensor 4, pictures may b
all the buckets to discrimnate the coloP<5f the takdn i mges. Even infthat
case, in respect of the bucket being in one of the | et-ons~t-hat

i ncl udes bottle | oaded conditions not corresponding to colorless or colors
A to C - no | cserveyordedn optically senselthetinkidedsfotheobdikétotd, déteet b€ kslior gt t om
plate is opened at delivery chute 6e of the others code based on outputs
from t he bot teaghdhettletinngynchronization with the pass of the bucket having a bottle

with using a trigger timing signal that is obtained from a product of a

aken in respedt of

detected signal of the bottle detecting sensor and a detected signal of the
bucket sensor.

In a sixth configuration of the invention, the apparatué as claimed in
the fourth configuration of the invention further includes that the control
means comprises:

a load~condition determination means for determining the load
coﬁdiﬁon of the bucket based on a signal sensed by the bottle detecting
sensor,

a bucket detection signal generating means for generating a bucket
detection signal based on a signal sensed by the bucket sensor during the
pass of the bucket,

an optically sensing timing signal generating means for generatihg a
timing signal based on a product of outputs from both the bucket detection
signal generating means and the load condition determination means,

a color discrimination signal generating means for discriminating the
color of the bottle based on an output from the bottle color discrimination
means, and '

a classiﬁcation control signal generating means for receiving signals
supplied from the bucket detection signal generating means to generate a -
control signal for opening a bottom plate of a bucket carrying a bottle
having a predetermined color and of a bucket carrying no bottle
respectively at the corresponding delivery chute.

Next, the above-mentioned waste glass bottle color-classification

apparatus according to the present invention will be further discussed.



An operational effect of the enbodinment wll be di scusséldgﬁﬁ_rmﬁmmesHEET -
26 - As discussed above, in the bottle color-classifi cat&l 5 ~—~~r-fespect] 0
a bucket being in no |oad condition, the bucket bottom pl eq
to open not at the delivery chute corresponding to col orleszzﬁoym)gééﬁu it
the delivery chute of the others code. Accordingly, coldrdad cullets arelnpt
delivered into the delivery chute for receiving colorlegs bottl es greatIV
i mproving the purity of classified vvas‘t&‘?gl"ass bottles, '‘poarttett-arty—of
colorless glass bottles by the bottle col or-classification.

Waste glass bottles that are usually supplied in a random position are
orientated to form aline  with their longitudinal axes being directed in the
advancing direction by an orientating means. Thereafter, the bottles are
moved into the bucket conveyor. The buckets carrying the bottles advance
downstream on the conveyor to reach a point A and/or B (shown in FIG. 1)
where the bottle detecting sensor (or a load condition sensing
means)sen_ses the bucket for determining the bottle load condition.
Furthermore, the bottle color discrimination means disposed at a further _
downstream point optically senses the bottle in the bucket. Thus obtained
images are processed to discriminate the bottle color. The optical sensing for
the bottle in the bucket by the bottle color discrimination means is
operated based on the timing of an output signal supplied from the bucket
sensor disposed at a point E (shown in FIG. 1). That is, optically sensing
the bottle in the bucket based on the signal output timing of the bucket
sensor allows the optical sensing to be adequately operated.
Furthermore, in. the present invention, using the product of the output

signal from the bucket sensor and the output signal from the bottle

| detecting sensor as a trigger for the .optically sensing timing of the bottle
enables to sense only the buckets carrying a bottle for color discrimination.
Thus, it is not necessary to optically sense all the buckets for image
processing. That is, based on the output signal from the bottle detectirig
sensor, optically sensing of the bottle is selectively operated, which
improves a throughput speed of the apparatus.

However, after the insides of all the buckets are optically sensed
based on the output timing of the bucket sensor, the botﬂe detecting sensor
may sense the bottle loaded condition of the bucket. In this case, only the
‘obtained images of the bucket carrying a bottle are processed for color



"A second enbodi nent Referring acconpani ed draw n
a waste glass bottle color-classification apparat
present invention will be discussed hereinafter.

illustration of a waste glass bottle color discri
including a control neans according to the secondje :
n FIG 9, the bottle color discrimnajion apparatus inc]udes a

invention. |
bottl e feedi

odi nenf__of

ss..hottt-es—d4—from an

ng conveyor 1 delivered witRlwaste gl 4

in-size classification neans such as a roller conveyor, - a bottle
orientating conveyor 2 for_orientating the bottles delivered fromthe

bottl e feedi
havi ng been
| ongi t udi nal

n.1 The battom plate o6 n\thg bucket thatris detexinmimedite bednt | es

O L S conBoe by e b teheborietor & viihihe
delivery chute corresponding to the color determined by the color
discrimination. Meanwhile, with respect to the bucket that is determined to
be in an empty condition by the bottle detecting semsor, no image
processing for color discrimination is operated in any of the foregoing cases.
In addition, the bottom plate of the empty bucket is intentionally opened at
of the delivery chute for receiving the remaining ones, so that colored
cullets are -controlled not to get mixed into delivery chutes for receiving
colored bottles. Thus modified classification control method can prevent a
decrease in the degree of color purity of the sorted glass bottles. It is easy
to modify the control means for altering the classification control.

Meanwhile, the bucket sensor may be disposed with little restriction,

because the function of the sensor is only to know the timing of the pass of
the bucket at a predetermined point.

Alternatively, the bottle color discrimination means optically senses all
the buckets so that all the obtained images are processed for color
discrimination. Furthérmore, in the classification step, based on the
méasurement results of the bottle detecting sensor, the bucket that has been
determined to be in a bottle loaded condition is opened at the delivery chute
corresponding to the discriminated color of the bottle, and the bucket that
has been determined to be in no load condition is opened at the delivery
chute for receiving the remaining ones. This achieves the same effect as
the aforementioned method. In addition, the bottle detecting sensor may be
disposed at one of points A, B, C, and D positioned upstream from the
delivery chute (see FIG. 1).

A furthermore object of the invention is to provide a waste glass bottle



REPLACEMENT SHEET |
per pendi cular to the |ongitudinal direction of conveyon 3
bottl e detecting sensor 104 di sposed at point A of bucHet cgngxﬁ: §$
color discrimnation neans 5 positioned at a point as High 11998 ¢
hei ght of bucket conveyor 3, a plurality of delivery chutles 6 _di spase
under bucket conveyor 3 for- receiving the bottles accorjding to their col d

a bucket sensor 7 for recognizing the position of the busket—a—starretng
bottle delivering chute 8, and a circul 3% on neans 9 conposed of belt
conveyors or the like for transferring the ‘bottles delivered in the

standi ng bot icolor-classification apparatus that can preclude standing bottles in the
buckets. This can eliminate a wrong determination when the bottles in
buckets transferreld by a bucket conveyor are discriminated in color,
allowing an improvement in the degree of color purity of classified glass
bottles and preventing the apparatus from being damaged by the standing
bottles, resulted in an improved availability of the apparatus.

For achieving the object, in a seventh configuration of the invention,
a waste glass bottle color-classification apparatus comprising: '

‘a bottle orientating means for orientating a plurality of waste glass
bottles in the longitudinal direction of each bottle, and

a bucket conveyor having a plurality of buckets each of which can
receive one of the bottles supplied from the bottle orientating means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orientated direction of the bottles, each bﬁcket having an
openable bottom plate,

wherein the presence or absence of a bottle standing in each  bucket
is sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a delivery
chute, and the color of a bottle that has not been determined to be a
standing one is discriminated in color so that the bottle is classified to be
discharged into a delivery chute corresponding to the color of the bottle.

In this apparatus; the standing'- bottles are recovered into the standing
bottle delivery chute and the bottles are recovered separately in color with
a high degree of purity in color of bottle.

In an eighth configuration of the invention, in addition to the seventh
configuration, the apparatus further includes that the standing bottle

| having been discharged into the delivery chute is cifculated by feeding the -



delivering chute 8 to bottle feeding conveyor 1. Based
control means 12, color-classification of the bottles

the standing bottles are handl ed by rel easing devices & TO 350 sucC
air cylinder. The color discrimnation neans 5 is dispgsgd 2t151 ﬂbeigg?t ~
suitable for sensing the bottle in each bucket. Moreover, [ % nt

I ncl udes a standing bottle detecting sensor 104 di sposgd

upstream from the col or discrimnation farfs 5. Bucket
at point C. The standing bottle detecting sensor 104 de :
bucket has auetleloa the BotfleaitiintatingShbaR§ aphin)i n t he bucket. In this
enbodi nent, the bottle color discrimnation apparatus is controlled by a
control neans 12In Bhaimthntonfigueation 6P therihvemton aowaste glass bottle colorx-

ensor 7 is dispoq
: €ac

classiﬁcatiop apparatus comprising:

(a) a bottle orientating means for orientating a plurality of waste
glass bottles in the loﬁgitudinal direction of each bottle, |

(b) abucket conveyor ﬁaving a plurality of buckets each of which can
;:eceive one of the bottles supplied from the bottle oﬁentaﬁhg means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orientated direction of the bottles, each bucket having an
openable bottom plate, _

‘(c) a bottle color discrimination means for discriminating the color of
a bottle mounted on each bucket on the conveyor,

(d) a plurality of delivery chutes disposed downstream from the
bottle color discrimination means and under the bucket conveyor, each
chute corfesponding to each one of predetermined colors,

(e) a standing bottle removal means for precluding a bottle in one
of the buckets, |

® abucket sensor for sensing the timing of the paés of each bucket
on the conveyor, and

() a separation means for discharging each bottle transferred by
the bucket conveyor into the delivery chute corresponding to the bottle
color.

This configuration has the standing bottle removal means for
precluding standing bottles that maf possibly be wrongly determined in the
color discrimination, preventing such bottles from getting mixed with
bottles different in color to improve the purity degree in color of classified
bottles. |

an

ed
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processi ng of |nage signal s of each waste gl ass bottlé aken in the
| ongi tudi nal direction of the bottle by color discrininatidh JAhi98% {o
di scrimnate the bottle color. At the sane tine, contiol ‘neans 12 reckilyes
signals from bucket sensor 7 that generates a signal tvery when bucket Bl
passes a predeterm ned point. Thus, the position of |
known by a count neans for counting the signals from bucket sensor 7. The
color of the bottle is recognized togerhd# with the correspondi ng bucket
nunber as well as the first enbodinment. In addition, standing bottle

detecting sensor det ec%ﬁ1 her thegﬁottle I n each bucket 31 is in a
st andi ng positi on Jen ‘ioﬁg alen,; %lmvéi}hpndénsathhﬂonot@shlemtht es

for renoval of ns_ﬁu andln bo tldem ehnd for classification in, color of the
bott] es. gura on he standing bottle remov means comprises:

9%

(a) a standing bottle detecting sensor for sensing each transferred
bottle to determine whether the bottle is standing in the bucket in an
upstream side of the bottle color discrimination means,

(b) a standing bottle delivery chute positioned on the wéy from the
standing bottle detecting sensor to the color discrimination means and
under the bucket conveyor, _

() a -standing bottle removal means for discharging the standing
bottle in the standing bottle delivery chute.

In this configuration, upwardly protruding bottles in the buckets are
sensed by the standing bottle detecting sensor, so that the bottom
plates of the buckets carrying the standing bottles is opened to preclude
the standing bottles in the standing bottle delivery chute. |

.- In an eleventh configuration of the invention, in addition to the ninth
configuration, the stand:ing bottle removal means can determine each
bucket whether the bucket has a standing bottle based on both an output
signal of the standing bottle detecting sensor and an output signal of the
bucket sensor, and also can discharge the bottle into the standing bottle
delivery chute by opening the bottom plates of the determined buckét and
also by opening the bottom plates of a couple of buckets each positioned
backward or forward adjacent to the determined bucket. | This
conﬁguration can positively preclude such standing bottles. - |

In a twelfth configuration of the invention, in addition to the tenth
configuration, the apparatus further includes that the standing bottle
delivery chute has a container for receiving and storing the removed

bottles or has a circulation device for returning the removed bottles



Next, referring FIG 10, a nethod for detecting standi
buckets will be discussed in details. A single waste ¢
supplied in each bucket 31 to lie down therein, but th
-28- becone unintentionally in a standi ng position. ngggtt
| oaded condition is sensed by standing bottle detecti ‘sensor
standing bottle detecting sensor 4 is applied, for exgnpte—a—+etectdr
type optical sensor. Alternatively, a Tr&hsm ssion optlical sensor, a

T SHEET

upplleu 0]0)
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photoel ectric switch, an ultrasonic sensor or a.limt swtch may be-us
In addition, ypstream from the bottle orientating means. In this configuration, the

standing bottles can be classified in color again by returning the bottles in

an upstream side from the bottle orientating means.

BRIEF DESCRIPTiON OF THE DRAWINGS
FIG. 1is a schematic plan view showing a first embodiment of
a waste glass bottle color-classification apparatus according to the present
invention, which includes a control .system;

FIG. 2A is a plan view of an orientating means in the first

may

embodiment, and FIG. 2B is a sectional view taken alongline A—A'in FIG.

2A;

FIG. 3 is a plan view showing a bucket conveyor in the first
embodiment; ' |

FIG. 4 is a side view showing the bucket conveyor in the first
embodiment;

FIG. 5 is a sectional view showing the bucket conveyor in the first
embodiment;

FIG. 6 is a timing diagram of outputs of sensors used in the
embodiment and the relafed opei'ations for classification;

FIG. 7 is another timing diagram of outputs of the sensors used in
the embodiment and the related operations for classification;

FIG. 8 is a flow chart showing a control flow ina waste glass bottle
color discrimination method according to the first embodiment;

FIG. 9 is a schematic plan view showing a second embodiment of
the present mventxon |

FIG. 10 is an ﬂlustratxon for showing standing bottle loaded
conditions related to the second embodiment;



: : o : . REPLACE
standing bottle detecting sensor 4 is not necessarily di s L

but may be positioned at point Bin FIG 9. A standing{bgttle, as sho
FIG 10, is standing in bucket 31 with the spout portidn jbe2igJANt1998!i
above the side plates of bucket 31. Therefore, standing Hottle detecti
sensor 4 is adjusted so that a light optical axis of the sensor
slightly above the side plates of bucket 31. Thus, whe _
11a nmounted on the bucket crosses the o8 cal axis, the optical intensity
is changed, allowing to detect a standing bottle | oaded condition of the

or “31c adj acent 1 518uc AR AfomkEll A ielheed i bechi S entl, "o e,
the optical axispef. th9 8t APidviRE t shotShe &' hiddifal 3RAmbIL B RS sbdotlifd
embodiment;

FIG. 1 3 is a schematic plan view showing a known classification
apparatus; and | , o

FIG. 14is anillustration showing standing bottle loaded conditions
related to the known classification apparatus.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
A first embodiment

Referring to the accompanied drawings, embodiments of the waste
glass bottle color-classification apparatus according to. the present

invention will be discussed hereinafter. |
FIG. 1is a diagrammatic illustration of an embodiment of a waste
glass bottle color-classification apparatus according to the invention. The
waste glass bottle color-classification  apparatus includes | an
orientating conveyor 2 for orientating and transferring waste glass bottles
10 successively supplied from a bottle feeding conveyor 1 with the
longitudinal direction of each bottle being in the conveyor advancing
direction, a bucket conveyor 3 for receiving one by one the bottles 10
supplied from orientating conveyor 2 in its buckets, a bottle detecting
sensor 4 for sensing the load condition of each bucket in respect of waste
glass bottles 10, a bottle color discrimination means 5 for optically
sensing waste glass bottle 10 in the bucket to discriminate the bottle color,
a plurality of delivery chutes 6 for receiving bottles 10 separately in color,
- one of the chutes recéiving the remaining bottles that can not be

discriminated in color, a bucket sensor 7 for sensing its identification



at a height shown by a chain line L[err], Wen the Hu
direction shown by an arrow, the standing bottle det
the presence of a standing bottle at point Derr] or .
on signals fromthe standing bottle detecting sensoff 4, 24 Jme}g?aer I hed

t hat bucket 31la or 31c has a standing bottle. Even ifjthe optical” aki p of
the standing bottle detecting sensor 4 is |owered af (e trerght—ed-h fotted
line L[err], the presence of a standing Wottle woul d_be detected at ppi nt
Dierr] or Derr]. Thus, it is determned that there is a standing—bottle

I n bucket 31c or 31b. Accordingly, when the standing bottle detecting

sensor 4 i s pgabkkoNethd a control means 9 having a storage device 9g for memorizing

the bucket load condition includ.ihg bottle carrying conditions/no load
condition of each bucket, and the discriminated color of the bottle
together with the bucket identification number.

FIG. 2A  isa Iplan view showing orientating conveyor 2 in the
embodiment and FIG. 2B is a sectional view taken on line A—A’in  FIG.
2A. The orientating conveyor 2 consists primarily of a conveyor 21 and a
transfer guide 22. In the figures, & denotes an inclination angle of
comfeyor 21 to a horizontal line. The angle @ is about 20° in the
embodiment. ¢ denotes an angle of the operation direction of transfer
guide 22 to the traveling direction of conveyor 21 and is set at an angle of
about 10° . A4 denotes an angle between conveyor 21 and transfer guide
22. The angle B is set at an angle of about 90° .

With the traveling of conveyor 21, bottles 10 are moved toward the
lower side of conveyor 21 so that the spout portion or the bottom portion of
bottle 10 makes contact with transfer guide 22. Since bottle 10isin contact
both with conveyor 21 and transfer guide 22 and transfef guide 22 is higher
than conveyor 21 in operating speed, the spout portion or the bottom
portion of bottle 10 is forcibly turned to orientate in the operating direction
of transfer guide 22. |

A main body portion of bottle 10 finally makes contact with the running
guide 22, so that a main body side surface of bottle 10 orientates in the
advance direction X1 of running guide 22 to complete the orientation of
bottle 10. In this embodiment, transfer conveyor 21 transfers in the
direction of an arrow Y1, and running guide 22 transfers at a speed
greater than in transfer conveyor 21. Thiscan orientate and transfer at a

high speed bottle 10 supplied on transfer conveyor 21, greatly decreasing



- 29 - at the height of L[err], it is wongly determn
or 31c has a standing bottle 1la, so that the bottom pl
31lc is opened but a standing bottle 1la in bucket 31b i
transferred downstream To elim nate the drawback, the RQot]t Qy?g

t hree buckets that are a bucket determ ned to be | oaded|wjt

bottle and a couple of buckets backward or forward adja ent =0 *““
determ ned bucket. This can positivelY‘ﬂéhﬁVe a standing bottle 1la. Next
a method for defining ongoing positions of the transferre U
di scussed in details. In the enbodi nent, when the bucket sensor di sposed at

point C the mutual abutment of the bottles. Thus, the breakage and noise caused by

BEB&AQEMEN&S%EH

fot renove Jol
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the abutment of the bottles can be decreased and the orientation of a high
rate can be achieved. |

Next, referring to FIGS. 3 to 5, an example of bucket conveyor 3
will be discussed. FIG. 3 is a plan view of the conveyor, which includes a
control system thereof, FIG. 4 a side view; and FIG. 5 is an enlarged
sectional view of the buckets of the conveyor.In FIGS. 3 and 4, bucket
conveyor 3 has buckets 31 disposed at regular intervals and provided with
bottles 10. The buckets 31 are mutually connected by chains 33 that
engage with a sprocket wheel 36. The sprockef wheel 36 drives chains 33 to
move buckets 31. Each bucket 31 is formed to receive one of the bottles in a
perpendicular direction to the advance direction and has an openable
.bottom plate 32.

The bottom plate 32 of bucket 31, as shown in FIG. 5, is released based
on a control signal supplied from a control means 9. In operation, an air
cylinder 35 operates based on the control signal, upwardly moving the roller
39 to pivot a hooking piece 38 for the bottom plate in the direction of an
arrow so as to release a free end of bottom plate 32 from hookihg piece
38 by the force of a spring 40 connected both to a wall surface of bottom
plate 32 and a waﬂ surface of bucket 31. The released bottom plate 32 is

‘upwardly moved to close again by arail 37 provided at the forward end of
the conveyor with the advahcing of bucket 31.

Furthermore, bucket conveyor 3 has a bottle detecting sensor 4 for
sensing each load condition of buckets 31 at an upstream point A (FIG. 1)
of bucket conveyor 3, and has a bottle color discrimination means 5
including a CCD camera for sensing the inside of the bucket at a
downstream. point F the point (FIG. 1). At a further point E (FIG. 1) is



outputs a signal by perceiving a bucket, a color discrimnation nmeans 5
si mul taneously senses a waste glass bottle in a bucket 31. At the sane
time, counting of the nunber of passing buckets starts f| =

‘positions of the buckets. That is, bucket sensor 7 is re1u$ EME.@T}&EET
detect the tim ng when each bucket 31 pass a predeterm ng¢d|point. The

-di stance fromthe standing bottle detecting sensor to delli yerg4JAN 4938 i 5
predeternmned as a nultiple of the interd&l-1ength of thé Qucket row. i
Simlarly, the distance fromthe color discrimination negnsTo derivery
chute 6 is predeterm ned. Thus, after the standing bottldq detecting sensor
4 outputs a disposed &burket sensng 72 Thiedhsttlegdétetting sebdor t Mecan detectvihan t he
bucket having a standing bottle 1la passes just above delivery chute 8 is
known by budked cemdition of hucktet Sdrinaespecttofa wastieqlass batlek e tBugkes sengpr

7 outputs a bucket detection signal when each bucket 31 pass a detection

point. The bottle color discrimination means 5 identifies the color of bottle
10 mounted on each bucket 31 to output a corresponding color detection
signal. The detection signals are received in the control means 9 that
‘outputs control signals for classifying the bottles.

The classification of the waste glass bottles is based on control signals
supplied fromi control means 9, which selectively operates the air cylinders
35 to open bottom plates 32 of buckets 31.

Waste glass bottles 10 are classified to be received in delivery chutes
6a to 6d based on the color of each bottle, and cullets are delivered into a
delivery chute 6e for receiving the others. There are three types of load
conditions of the buckets, which are a waste glass bottle loaded
condition, no bottle loaded condition, and a éu]let loaded condition. Bottle
dei:ecﬁng sensor 4. can sense whether each bucket 32 is a bottle loaded
condition or not. For bottle detecting sensor 4 is applied, for example, a
reflector type optical sensor. Alternatively, a transmission optical sensor, a
photoelectric switch, or an ultrasonic sensdr may be used for sensing the
presence or absence of a bottle 10 in each bucket 31. In addition, a
plurality of sensors may be operably combined to sense the load condition of

. bucket 31.

Bucket sensor 7 is a position sensor for determining the position of
each bucket 31. The bucket sensor generates a signal indicating the passing
of each bucket, the signals being counted to determine the position of the |
bucket. For bucket sensor 7 is applied an optical sensor, but a proximity

switch may be used if the bucket is made of metal. In addition, when an



point C. Based on this information, the bottom plate of" Wo
deliver the standing bottle 11a into delivery 8 to renovg REPLA ¥ ,

referring a control flowin FIG 11, an operation for rgnpving standl ng
bottles 1la will be discussed. The waste gl ass bottle-in C)|Q’1JAN?3993
s{in - 30 -
;

di scrim nation apparatus discrimnates waste gl ass bottl
color to classify the waste bottles in color. In this opgr&ttom—ftor
exanpl e, when a waste glass bottle in a 3ucket is deternined to be of color.
A, the bottle is recovered in a delivery chute for receiving waste gl ass

bottl es of
~ optical sensor is utilized, a reflecting tape may be put on a side surface of

137201 %

bucket 31, which provides an intensified reflected ray when the tape cross
the front face of the optical senéor, allowing the detection of the passing of
the bucket. Alternatively, an encoder may be applied for detecﬁng the
passing timing of the bucket.

Control means 9 consists of both a signal processing means including an
image processing means and a CPU (central processing unit). Qutput from
bottle detecting sensor 4 is supplied to control means 9 so that a loaded
condition determination means 9a determines whether the bucket is in a
bottle loaded condition or in no bottle loaded condition including a cullet
loaded condition. Pictures taken by bottle color discrimination means 5 are
image-processed to discriminate the bottle colors. The discrimination results

_are supplied to a color indication signal generating means 9B to output
color indicating signals. In additioh, bottle color discrimination means 5
operates synchronously with timing signals supplied from a sensing
timing signal generating means 9c. The count means 9d can count the
bucket passing signals supplied from bucket sensor 7. A delivery position
determination means 9e combines a color indicating signal supplied from
color discrimination signal generating means 9b with a related counted
value by supplied by count means 9d to determine which one of air cylinders
35 will be operated. Storage means 9g stores in memory each bucket.
number, the corresponding bottle color, and the corresponding load
condition. The bottles are classified based on the data stored in storage
means 9g. When each bucket passes one of predetermined points, the
classification codes of the related delivery chutes are.compared with the
corresponding data stored in storage means 9g; If the codes match the data,

 the classification control signal generating means 9f outputs a 'control



color A by opening the bottom plate of the bucket to cl
when t he bucket reach above the delivery chute. In step.
standi ng bottle detecting sensor 4 detects the presence |o

bottle, a standing bottle renoval program shown by a cortrol2f1IMN 119981 (

starts to renove a standing bottle. Step S21 stores in
t he bucket having a standing bottle. Step S22 counts pul

a standing

enory the nunberi
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ses generarea ny

bucket sensor 7 according to the passih f~ the buckets

bucket having the standing bottle reaches delivery chute 8. Step S23
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next step SZ&peﬁ%e§BQ¥KH of a':éoﬁtro(i fldvr En A AW cRArPORSWA ihFT. ST erred from

delivery chute 8 to be delivered in

Next, referring FIGS. 6 to 8, discrimination in color of the waste glass
bottles and classification in load condition of the buckets with respect to
the embodiment will be discussed in details.

FIGS. 6 and 7 are respectively a txmmg diagram shbwing an operation
of the bottle color discrimination means. H

The timing diagrams include the timing of the classification of the
bottles. The classification separately delivers the bottles into a plurality of
delivery chutes organized according to color or another delivery chute

called by the code name of the others. In the timing diagram, load

conditions of the buckets are classified into a waste glass bottle loaded
condition, no load condition, and a cullet loaded condition.

In FIG. 6, item (a) denotes outputs of the bottle detecting sensor 4
positioned at point A. The sensor outputs a high level signal as corresponded

‘to a bottle loaded condition of the bucket and outputs a low level signal as

corresponded to no load condition or a cullets loaded condition of the bucket.
The output of the bottle detecting sensor 4 is supplied to control means 9.

Item (b) in FIG. 6 denotes:output waveforms of bucket sensor 7.
When every bucket 31 moved by bucket conveyor 3 passes at a
predetermined point, the bucket sensor outputs a pulse of a. high level to
input it into control means 9. _

Item (c) in FIG. 6 denotes output waveforms of timing signals created
by the products of outputs from bottle detecting sensor 4 and from bucket
sensor 7 synchronously with outputs of bucket sensor 7 control means 9
creates the timing signals that are triggers to operate bottle color

discrimination means 5.



bottle feedihg conveyor 1 by way of circul ation nmeans

Alerr], and Alerr]. In the next step S24, mBﬁfﬁgemmHg t] has

Alerr],

been determ ned to have a standing bottle reaches deliyery chute 8, |th
bottom pl ate of the bucket opens to deliver a standihg|b@&1UAN 1998prksent ,

rrows

into a delivery chute 8. Simlarly, the bottle is supplied again int he
bottl e feeding conveyor 1 by way of circulation nmeang 9. Tn the next sfep
S25, when a bucket backward adj acent to 2he bucket that_has been det i ned

to have a standing bottle reaches delivery chute 8, the bottomplate of the

bucket opens to

bottle, .if present, into a delivery

li ver . '
chute 8. Sinilar E’fﬁlﬁﬁi“ﬁﬁ&gg :Sggwépmowm@@%pﬁ cplorgindicating f esighals of

conveyor 1 bgolx\ra;aié)f.ci rcul ati.on ,means 9.

crimination signal — generating means 9b. When the bucket is
determined to be in a bottle loaded condition based on an output of bottle
detecting sensor 4, the bottle color discrimination means 5 senses the
bottle synchronously with the timing signal to discriminate the bottle color.
When the bucket is determined to be in no load condition or in a cullet
loaded condition, no picture will not be taken. Bottle color
discrimination means 5 outputs signals into color discrimination signal
generating means 9b to determine the color of the bottle in the bucket.

In item (e) of in FIG. 6, when the bucket is determined to be in a waste
glass bottle loaded condition, bottom plate 32 of bucket 31 is released at a
delivery chute 6 corresponding to the determined color of the bottle to
classify the bottle to be received in delivery chute 6. For no load condition,
bottom plate 32 of bucket 31 is released at delivery chute 6e of the others
code. For a cullet loaded condition, like no load condition, the bottom plate
of the bucket is released at delivery chute 6e of the others code to
classify the cullets. |

In a timing diagram of FIG. 7, item (a) illustrates outputs of bucket
sensor 7; and item (b) i]lustratesﬁming signals synchronized with outputs
of bucket sensor 7. Bottle color discrimination means 5 senses all the
buckets synchronously with the timing signals to discriminate the bottles.
In item (c), color discrimination signal generating means 9b indicates a
color signal based on outputs of bottle color discrimination means 5, but no
load conditions and a cullet loaded conditions are determined as the same
condition as a colorless bottle loaded condition. Item (d) shows outputs of
bottle detecting sensor 4, v&hich indicates a bottle loaded condition or no load
condition including a cullet loaded condition. When the output of the bottle



- 31 - These steps for handling standing bottles can pogjitively renove

standi ng bottles to conplete the renoval process. Then,] TER
program determ nes that the standing bottle detecting e?ﬁp?AWé

t he presence of a standing bottle base, the standing bdtt]l e renoval praog
starts again. Meanwhile, a bucket 31 having a waste gl 4sq bftJAN 1998 nia
normal | y | oaded condition passes w thout responding tofbgth the standing
bottl e detecting sensor 4 and the bot t‘orﬂ-gpl'ate rel easi pg devi ce. The

downstream

detecting sensor is high in level, the bottle is delivered into a delivery
chute 6 according to the color based on the outputin item (c). Meanwhile,
when the output of he bottle detecting sensor is low in level, the bucket is
opened at the chute for the bucket of others code with disregarding the
output in itexﬁ (c). | _ |

Next, referring a flow chart of FIG. 8, a classification control flow of the
bottles will be discussed. One of waste glass bottlesis received one by one
in each bucket on bucket conveyor 3 driven to transfer bottles (step S1).
bucket sensor 7 senses every passing of bucket 31 to output a detection
signal (step S2). Bottle detecting sensor 4 senses the load condition of each
bucket 31 (step S3) Based on outputs of bottle detecting sensor 4, when
bucket 31 is determined to be mounted with a waste glass bottle, the bottle
in bucket 31 is sensed to discriminate the bottle color (step S4). Storage
means 9g stores both the load condition and the color of the bottle
corresponding to each bucket number (step S5). The load condition and
the color of the bottle corresponding to each bucket number are red out from
storage means 9g (step S6). The next step S7 starts a classification operation
for delivering the bottles into delivery chutes 6a to 6d according to the
bottle color, the bucket that is determined not to be in a glass bottle loaded
condition is opened at delivery chute 6e of the others code.

In the classification operation, when a bucket reaches above the
delivery chute 6a corresi)onding to a transparent colorless bottle, the load
cond.iﬁon of the bucket is sensed. If the bucket is determined to be
mounted with a transparent coloﬂess bottle, the bucket bottom plate is
opened. Meanwhile, when the bottle is not determined to be a transparent
colorless bottle, the bucket is moved to above delivery chute 6b

corresponding to a next color A to be determined whether the bottle color of

)

ed
am



color discrimnation neans 5 discrinminates bottle 11 i n} col®oRCEEEHSHETR
bucket 31 advances further downstreamto reach the cl asgifi ' :
Based on the color determination of the bottle by colorgd s%[dry Slaiéggn
means 5, the bottom plate of the bucket opens at delivefyfc A
separately recover the bottles 11 according to their co s Like &
standi ng bottle renoval step, by counting pul ses generated by bucket seng
7, the position of a bucket 31 havi ng"a2 oftle 11 that
discrimnated in color is stored in nenory. Thus, when the bucket reaches-
delivery chute 6, the bottle is correctly recovered by the rel easi ng device
for the buckthe butkeasrisghetsamdiasthebgolor Ao \f the stebemimptiont is pesitives theam
fromcolor discrimnation neans 5, color discrimnation neans 5 woul d not
sense a | abebuckeichettom plate opens to deliver the bottle having the color A into

or

chute 6b. Subsequently, the color of the bottle in another bucket above
delivery chute 6a is determined.

-As repéating such operation, the bucket advances one by one to reach
step S8. In step S8, if the color in the bucket is not identified with any
of colorless and the colors A to C, the process proceeds to step S9 that
releases the bottom plate of the bucket and then the process proceeds to step
S10. When_the bucket of no load condition reaches delivery chute 6e of
the others code, the no load condition is recognized and the process
proceeds to step S9 that releasés the bottom plate of the bucket and then the
process proceeds to step SlO.. In step S10, the bottle color is determined
whether it is identified with color C corresponding to delivery chute 6d. If
the determination is positive, the process proceeds to step S11 to open the
bottom plate and then proceeds to step S12. Step S12 determines whether
the bottle color of the bucket is color B to deliver the bottle delivery chute 6¢
corresponding to color B at step S13. Similarly, steps S14 and S15
‘operate in respect of color A. The next stép S16 determines whether the
bottle is identified with a colorless one corresponding to transparent
colorless bottle delivery chute 6a. If the determination is positive, the
process proceeds to step S17 to open the bottom plate. The next step S18

~ determines the completion of the classification. If not completed, ' the
process proceed s to step S19 that advances the buckets to repeat the
operations in steps S8 to | 819 in respect of a subsequent bucket. Thus, the
bottles are classified according to the bucket load conditions and the bottle
colors. -

In this embodiment, a count means 9d counts signals supplied from



bottl e side body, thereby preventing the purity decreaselﬂk'}
recovered waste glass bottles to elimnate the af orenent§ gaed
t he known cl assification method. In addition, if the st.nolgg '
detecting sensor is disposed at | east upstreanlfronlthe clfa nﬂ; g@g '
means for separately recovering bottles according to thejr colors df t he
standi ng bottle delivering chute is positioned downstref 7

bottl e detecting sensor, it is p055|m(3%%)operate a sit cIaSS|f|cat|on
only by - 32 - nDdlfylng the control nethod of the control nean ,

bucket sensor 7. Based on the counted value, delivery position
determination means 9e defines the posiﬁons of the buckets of which that
the bottle has been discriminated in color. When the bucket reaches the
corresponding delivery chute 6, an air cylinder 35 d.isposéd in a side of
delivery chute 6 operafe to move upward roller 39 in the direction of an
arrow in  FIG. 5 so that the bottom plate hooking piece 38 is pivoted in a
substantially lateral direction shown in FIG. 5 to release the bottom plate.
The compression force of spring 40 opens bottom plate 32, delivering the
- bottle 10 at the corresponding delivery chute 6. The opened bottom plate
32 is closed again at a further downstream position by the bottom plate
closing rail 37 so that hooking piece 38 holds the bottom plate of bucket 31.
In respect of the bucket being in one of the load conditions that includes
waste glass bottlé lpaded conditions not corresponding to colorless or the
colors A to C, no load condition, and a cullet loaded condition, the bucket
the bottom plate 32 is opened at aehvew chute 6e coded as the others.
Even if the bucket is carrying cullets, the cullets are delivered into
delivery chute 6e of the others code. This eliminates the purity decrease,
which has been a disadvantage in the known waste glass bottle color-
" ‘classification apparatus, in classified colorless bottles .

Irrespective of outputs of bottle detecting sensor 4, pictures may be
taken in respect of all the buckets to discriminate the color of the taken
images. Even in that case, in respect of the bucket being in one of the load

‘conditions that includes bottle loaded conditions not corresponding to
coloxless or colors A to C, no load condition, and a cullet loaded condition,
the bucket bottom plate is opened at delivéry chute 6e of the others
code based on . outputs ﬁ'om the bottle detecting sensor.

An operational effect of the embodiment will be discussed hereinafter.



FIG 12 is a schematic illustration showi ng a waste gl ass bottl e col or

di scrim nation apparatus according to a further enbodi nﬁ '

t he second enbodi nent of the present invention. The appa | QHBET

rel easi ng devi ce di sposed downstream from col or discrijmjnati on neans

rel easing the bottom plates of the buckets. The standifng bzﬂtJNN?%%C [
t he

flor

sensor 4 senses the presence or absence of a standingigbdttle, an
col or discrinmination means 5 discrimnate®the bottleg in coror—Betvely
chute 8 is | ocated adjacent to delivery chute 6. Aboveé.delivery chute 8fis
arranged rel easing device 35a. The other constructions are the sane as the
second enbodi dsndiscussed iaboreG in. thevbettle cdler-chassificationotin| vaspeat/iofiga
been deIiveregpgﬂto delivery_chute 8 for circulation may be accunul ated to
define a pred et baapgint loagdsondition, the bucket bottom plate 1s controlled

- to open not at the delivery chute corresponding to colorless bottles but at
the delivery chute of the others code. Accordingly, colored cullets are
not delivered into the delivery chute for receiving colorless bottles, greatly
improving the purity of classified waste glass bottles, particularly of
coloﬂess glass bottles by the bottle color-classification. |

A second embodiment
~ Referring accompanied drawings, a second embodiment of a waste
glass bottle color-classification apparatus éccording to the present invention
will be discussed hereinafter. FIG. 9 is a diagrammatic illustration of a
waste glass bottle color discrimination apparatus including a control means
according to the second embodiment of the invention. In FIG. 9, the bottle
color discrimination apparatus includes a bottle feeding conveyor 1
delivered with waste glass bottles 11 from an in-size classification means
such as a roller conveyor, a bottle orientating conveyor 2 for orientating
the bottles delivered from fhe bottle feeding conveyor 1, a bucket
conveyor 3 for receiving the bottles having been orientated by the bottle
orientating conveyor 2 with the longitudinal direction of each bottle being
perpendicular to the longitudinal direction of conveyor 3, a standing
bottle detecting sensor 104 disposed at point A of bucket conveyor 3,
a color discrimination means 5 positioned at a point as high as a middle
height of bucket conveyor 3, a plurality of delivery chutes 6 disposed under
bucket conveyor 3 for receiving the bottles .according to their color, a
bucket sensor 7 for recognizing the position of the bucket, a standing bottle
delivering chute 8, and a circulation means 9 composed of belt conveyors

or the like for transferring the bottles delivered in the standing bottle



delivered in bottle feeding conveyor 1. Furthernore,

bottles and color discrimnating of bottles may be si
at point A. The obtained information are forwarded to
control neans 12 that controls renoval of the standing
classification of the bottles in color. As mentioned gba
col or discrimnation apparatus according to the secong
orientating nmeans can orientate waste 7l#5s-bottles, =R
randomy oriented bottl es, |n the transfer dlrectlon to forn1a l'i ne.

nor mal - posi t CERVORRE tthiters o JRHAE Ree ity ifiayofaf <Base brcsigndls et

di scrim nat e ohh o] nfldin3 12, éoior-classxﬁcatmn of the bottles and discharging of the
standing bottles are handled by releasing devices 35ato 35d such as an

air cylinder. The color discrimination means 5 is disposed at a height
suitable for sensing the bottle in each bucket.

Moreover, this embodiment includes a standing bottle detecting sensor
104 disposed at point A upstream from the color discriininétion means 5.
Bucket sensor 7 is disposed at point C. The standing bottle detecting
sensor 104 detects whether each bucket has a bottle in a standing position
within the bucket. |

In this embodiment, the bottle color discrimination apparatus is
controlled by a control means 12. The control means 12 performs limage
processing of image signals of each waste glass bottle taken in the
longitudinal direction of the bottle by color discrimination means 5 to
discriminate the bottle color. At the same time, control means 12 receives
signals from bucket sensor 7 that generates a signal every when bucket
31 passes a predetermined point. Thus, the position of each bucket 31 is
known by a count means for counting the signals from bucket sensor 7. The
color of the bottle is recognized together with the corresponding bucket
number as well as the first embodiment. In addition, standing bottle
detecting sensor 4 detects whether the bottle in each bucket 31 isin a
standing position. Base on the detection, air cylinders 35a to 35d
operates for removal of such standing bottles and for classification in color of
the bottles.

* Next, referring FIG. 10, a method for detecting standing bottles in the

buckets will be discussed in details. A single waste glass bottle is
supplied in each bucket 31 to lie down therein, but the supplied bottle may



the bottle becones in a standing condition at the nonent of the transfer to
t he bucket conveyor, the standing bottle detecting seﬂsg' _
33 - standing bottle | oaded condition and at the samefti| MENﬂ'aS}mglpg

bottle detecting sensor starts to count signals from§hge bucke o]
know t he nunber of passing buckets. Wen the counted hu @ga '
equi valent to the distance frompoint Arelated to t estandlng) tlfe
detecting sensor to the position of t e 2& andi ng bot tfl e amns,

t he bucket bottom plate opens to renove the standing le into the

del h
elivery c ult)ecome unintentionally in a standing position. The standing bottle loade

condition is sensed by standing bottle detecting sensor 4. For standing
bottle detecting sensor 4 is applied, for example, a reflector type optical |
sensor. Alternatively, a transmission optical sensor, a photoelectric.switch,
an ultrasonic sensor or a limit switch may be used. In addition,
standing bottle detecting sensor 4 is not necessarily disposed at point A
but may be positioned at point B in FIG. 9.

A standing bottle, as shown in FIG. 10, is standing in bucket 31 with
the spout portion being extending above the side plates of bucket 31.
Therefore, standing bottle detecting sensor 4 is adjusted so that a light
optical axis of the sensor 4 passes slightly above the side plates of bucket 31.
Thus, when the standing bottle 11a mounted or the bucket crosses the
optical axis, the optical intensity is éhanged, allowing to detect a sténding
bottle loaded condition of the i)ucket.

The spout portion of the bottle 1la may extend over a bucket.
3laor 31c adjacent to bucket 31b having standing bottle 11a. Insucha
case, the optical axis of the standing bottle detecting sensor 4 is positioned
at a height shown by a chain line L1, When the bucket is moved in the
direction shown by an arrow, thé standing bottle detecting sensor 4 detects
the presence of a standing bottle at point D1 or D2. Thus, based on
signals from the standing bottle detecting sensor 4, it is determined that
bucket 31a or 31c has a standing bottle. Even if the 6ptical axis of the
standing bottle detecting sensor 4 is lowered at the height of a dotted line L2,
the presence of a standing bottle would be detected at point D3 or D4.
Thus, it is determined that there is a standing bottle in bucket 31c or
31b. |

Accordingly, when the standing bottle detecting sensor 4 is positioned



In addition, the standing bottle is rarely standing in a v¢rprg
and is usually in a slanting position so as to | ean agains]’ g

t he bucket. Thus, in respect of a |ong waste gl ass bottle,f”
bottl e detecting sensor may recogni ze that the standing bptf

bucket. Accordingly, the standing bottle is not positivelfy e 0.
openi ng the bucket that has been recoghiZ®d by the standrmns
detecting sensor. Thus, when the standing bottle detecting sensOm™a;

det ect ed t he JpriRSeRERhE  of2L 5] anili ROwREh Llyedetelmined that Hakes Ffa bir 8ac
buckets that are a bucket determ ned to be |oaded with a standing bottle

and a coupl ehgk dstakdisg bottdel Ua,do thatk viethodtlind pdate dftbucket 8¢h ok mdleds
bucket to positively renove the standing bottle. The standing bottle

delivered inopehéd dniti aestanclimg cbottle 11a in bucket 31b is not removed to be

transferred downstream. To eliminate the drawback, the bottom plates.of
three buckets that are a bucket determined to be loaded with a standing
bottle and a couple of buckets backward or forward adjacent to the
determined bucket. This can bositively remove a standing bottle 11la.

Next, a method for defining ongoing positions of the transferred
buckets will be discussed in details.

In the embodiment, when the bucket sensor disposed at point C
outputs a signal by perceiving a bucket, a color discrimination means 5
simultaneously senses a waste glass bottle in a bucket 31. At the same time,
counting of the number of passing buckets starts for defining the
positions of the buckets. That is, bucket sensor 7 is required only to detect
the timing when each bucket 31 pass a predetermined point. The
distance from the standing bottle detecﬁng sensor to delivery chute 8 is
predetermined as a multiple of the interval length of the bucket row.
Similarly, the distance from the color d:iscrixhination means to delivery
chute 6 is predetermined. Thus, after the standing bottle detecting sensor
4 outputs a signal by perceiving a standing bottle 11a, the timing when the
bucket having a standing bottle 11a passes just above delivery chute 8_ is
known by bucket sensor 7 that can count the 'numbér of buckets passing
point C. Based on this information, the bottom plate of the bucket opens to
deliver the standing bottle 11a into delivery 8 to remove it. '

Furthermore, referring a control flow in FIG. 11, an operation for
removing standing bottles 1la will be discussed. The waste glass bottle

in-color discrimination apparatus discriminates waste glass bottles in



bottl es due to the standing bottle renoving device. In the se
enbodi nent _
alternatively a proximty detector may be applied for a netal
when an optical sensor is utilized, a reflecting tape nay be

addi ti on,

an optical sensor is applied for the bucket sensotf,

on a side surface of the bucket, which B%vides an intensified reflected
ray when the tape crosses the front face of the optical sensor, allow ng
t he detecti onolok tohdassifys thwe) waiste lotties ketcolod Tarthds iopekation, for example,

when a waste glass bottle in a bucket is determined to be of color A, the
bottle is recovered in a delivery chute for receiving waste glass bottles of
color A by opening the bottom plate of the bucket to classify the bottles
when the bucket reach above the delivery chute. In step S20, when the
standing bottle detecting sensor 4 detects the presence ofa standing bottle,
a standing bottle removal program shown by a control flow in . FIG. 7 starts
to remove a standing bottle. Step S21 stores in meﬁlory the number of
the'bucket_ having a standing bottle. _

Step S22 counts pulses generated by bucket sensor 7 according :to
the passing of the buckets to know when the bucket having the standing
bottle reaches delivery chute 8. Step S23 releases the botf_:oin plate of a
bucket forward adjacent to the bucket that has been determined to have a
standing bottle at delivery chute 8. In the next step S24, as shown in FIG. 9, |
the standing bottle is transferred from delivery chute 8 to be delivered in
bottle feeding conveyor 1 by way of  circulation means 9, as shown by
arrows As, A4, and As. |

In the next step S24, whén the bucket that hés been determined to have
a standing bottle reaches delivery chute 8, the bottom plate of the bucket
opens to deliver a standing bottle, if present, into a delivery chute 8.
Similarly, the bottle is supplied again into the bottle feeding conveyor 1 by
way of circulation means 9.

In the next step S25, when a bucket backward adjacent to the bucket
that has been determined to have a standing bhottle reaches delivery chute
8, the bottom plate of the bucket opens to deliver a standing bottle, if

“present, into a delivery chute 8. Similarly, the bottle is supplied again into

bottle feeding conveyor 1 by way of circulation means 9.



- 34 - an encoder may be applied for detecting the passing timng of the
bucket without limted by the description of the enbodi nent. Furthernore,
each bucket may be provided with an identification mark that can be sensed
by the bucket sensor. Together with the mark, each bucket |oad condition

i ncluding a standing bottle | oaded condition and the color of the bottle
are stored in nenory for classification of the bottle. Mreover, the
in-size classification nmeans (the roll-e@lconveyor) and the bottle
orientating conveyor is not limted by the enbodi nent, but various types of

o LS, CTuBEconnd e s AR Hou b BRI el = °
standing bottles to complete the removal process. Then, when the main
program determines that the standing bottle detecting sensor 4 has
detected the presence of a standing bottle base, the standing bottle
removal program starts again.

Meanwhile, a bucket 31 having a waste glass bottle 11 in a normally
loaded condition passes without responding to both the standing bottle
detecting sensor 4 and the bottom plate releasing device. The downstream
color discrimination means 5 discriminates bottle 11 in color. Then, the
bucket 31 advances further downstream to reach the classification means.
Based on the color determination of the bottle by color discrimination
means 5, the bottom plate of the bucket opens at delivery chute 6 to
separately recover the bottles 11 according to their colors. Like the
standing bottle removal step, by counting pulses generated by bucket sensor
7, the position of a bucket 31 having a bottle 11 that has been
discriminated in color is stored in memory. Thus, when the bucket reaches
delivery chute 6, the bottle is correctly recovered by the releasing device for
the bucket bottom plate.

Thus, by removing standing bottles upstream from color discrimination
means 5, color discrimination means 5 would not sense a label-covered
bottle side body, thereby preventing the purity decrease in color of recovered
waste glass bottles to eliminate the aforementioned drawback in the known
classification method. In addition, if the standing bottle detecting sensor is
disposed at least upstream from the classification means for separately
recovering bottles according to their colors and the standing bottle
delivering chute is positioned downstream from the standing bottle

detecting sensor, it is possible to operate a classification only by




above- nenti oned enbodi nent are preferable. In addition, the second

enbodi nent can renove the standing bottles s, elimnating breakage of

equi pnent surroundi ng the bucket that nmay abut against the standing bottle.
This elimnates an operation stop due to the breakage to inprove the

operation rate of the apparatus, What is claimed is: 1.
bottle color-classification nethod conprising the steps of:

A waste gl ass
feeding a waste

gl ass bottle in each of a plurality of” BfKets on a

modifying the control method of the control means 12.

FIG. 12is a schematic illustration showing a waste glass bottle color
discrimination apparatus according to a further embodiment modified from
the second embodiment of the present invention. The apparatus includes a
releasing device disposed downstream from color discrimination means 5
for releasing the bottom plates of the buckets. -

The standing bottle detecting sensor 4 senses the presence or absence of
a standing bottle, and then color discrimination means 5 discriminates the
bottles in color. Delivery chute 8 is located adjacent to delivery chute 6.
Above delivery chute 8 is arranged releasing device 35a. The other
constructions are the same as the second embodiment shown in FIG. 9.
However, the standing bottles having been delivered into delivery chute 8
for circulation may be accumulated to define a predetermined amount before
delivered in bottle feeding conveyor 1. |

- Furthermore, sensing of standing bottles and color discriminating of
bottles may be simultaneously peifbrmed at point A. The obtained
information are forwarded to a storage means of control means 12 that
controls removal of the standing bottles and classification of the bottles in
color.

- As mentioned above, in the bottle color discrimination apparatus
~ according to the second invention, the orientating means can orientate
waste glass bottles, which are delivered as randomly oriented bottles, in
the transfer direction to form a line. Then, the bottles are moved into the
bucket conveyor. When a bottle lies in its normal position, the color
discrimination means can sense the bottle to discriminate it in color. If
the bottle becomes in a standing condition at the moment of the transfer to

the bucket conveyor, the standing bottle detecting sensor senses the
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bucket conveyor, sensing the |oad condition of the bucket, optically
sensing the waste glass bottle in the bucket to discrimnate the bottle
col or, discharging the waste gl ass bottle having been determ ned in color
into a delivery chute corresponding to the determined color to classify the
bottl e, and opening a bottom plate of the bucket which has been determ ned
to be in no load condition at a delivery chute for receiving the renmaining
bottles that have not been discrimnate IercoIor. 2. A waste glass bottle
color-classification nmethod conprising the steps of:

standing bottle loaded condition and at the same time the standing bottle

detecting sensor starts to count signals from the bucket sensor to know the

_ number of passing bucl_tet's. When the counted number becomes equivalent .
to the distance from point A related to the standing bottle dete_cting sensor
to the position of the standing bottle delivering means, the bucket bottom
plate opéns to remove the standing bottle into the delivery chute.

In addition, the standing bottle is rarely standing in a vertical position
and is usually in a slanting position so as to lean against a side wall of the
bucket. Thus, in respect of a long waste glass bottle, the standing bottle
detecting sensor may recognize that the standing bottle is mounted in a
bucket forward or backward adjacent to the standing bottle loaded bucket. -
Accordingly, the standing bottle is not positively removed only by opening
the buckét that has been recognized by the standing bottle detecting sensor.
Thus, when the standing bottle detecting sensor has detected the presence
of a standing bottle, thé bottom plates _of three buckets that are a bucket
determined to be loaded with a standing bottle and a couple of buckets
forward or backward adjacent to the determined bucket to positively remove
the standing bottle. The standing bottle delivered into the delivery chute is
fed again in an upstream of the orientaﬁ'ng means by way of the circulation
means to minimize the decrease in the handling amount of waste
glass bottles due to the standing bottle removing device.

In the second embodiment, an optical sensor .is applied for the
bucket sensor, but alternatively a proximity detector may be applied for a
metal bucket. In addition, when an optical sensor is utilized, a reﬂecﬁng
tape may be put on a side surfaée of the bucket, which provides an
intensified reflected ray when the tape crosses the front face of the optical
sensor, allowing the detection of the passing of the bucket. Alternatively,
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feeding a waste glass bottle in each of a plurality of buckets on a bucket
conveyor, optically sensing the inside of the bucket by a bottle detecting
sensor to determne the load condition of the bucket, sensing only the
bucket that has been determned to be in a bottle |oaded condition to
discrimnate the bottle color, discharging the discrimnated bottle into
a delivery chute corresponding to the bottle color to classify the
bottle, and opening a bottom plate of -t B% bucket which has been deternined
to be inno |load condition at a delivery chute for receiving the renaining
an encoder may be applied for detecting the passing timing of the bucket
without limited by the description of the embodiment.

Furthermore, each bucket may be provided with an identification mark
that can be sensed by the bucket sensor. Together with the mark, each
bucket load condition including a standing bottle loaded condition and
the color of the bottle are stored in memory for classification of the
bottle.

Moreover, the in-size classification means (the roller conveyor) and
the bottle orientating conveyor is not limited by the embodiment, but
various types of known similar devices can be used alternatively. But,
considering the rates of the classification and the orientation, those of the
above-mentioned embodiment are preferable.

In addi_tion, the second embodiment can remove the standing bottles s,
eliminating breakage of equipment surrounding the bucket that_ may abut
against the standing bottle. This eliminates an operation stop due to the

breakage to improve the operation rate of the apparatus,

et i P
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-36- bottles that have not been discrimnated in color. 3. A waste glass
bottl e .color-classification apparatus conprising: a bucket conveyor having
a plurality of buckets each with an openable bottomplate and transferring

wast e gl ass bottles supplied in the buckets, a bottle w
means for optically sensing a waste glass bottle supplied in the bu o]
discrimnate the bottle color, a plurality of delivery Cmm“mm‘g/“ﬂ\!“
di scharging the bottles and for separati tThe bottles r s

one of the chutes corresponding to the bottle color or into & chute for
receiving the remaining bottles that can not be discrimnated in color,

What is claimed is:

1. A waste glass bottle color-classification method comprising the
steps of: |

feeding a waste glass bottle in each of a plurality of buckets on a
bucket conveyor,

sensing the load condition of the bucket,

optica]ly:sensing the waste glass bottle in the bucket to discriminate the
bottle color, _ |

dischér:éi‘ﬁg the §vaste glass bottle having been determined in color
into a delivery chute corresponding to the determined color to classify the
bottle, and

opening a bottom plate of the bucket which has been determined to
be in no load condition at a delivery chute for receiving the remaining
bottles that have not been discriminated in color.

2. A waste glass bottle color-classification method comprising the
steps of:

feeding a waste glass bottle in each of a pluraiity of buckets on a

~ bucket conveyor, '
optically sensing the inside of the bucket by a bottle detecting sensor
' to determine the load condition of the bucket,

sensing only the bucket that has been determined to be in a bottle
loaded condition to discriminate the bottle color,

discharging the discriminqted bottle into a | delivery chute
correspon.t.iing to the bottle color to classify the bottle, and

opening a bottom plate of the bucket which has been determined to

be in no load condi_tiai: at a delivery chute for receiving the remaining

| REPLACEMENT SHEET

21 JAN 1998 ‘,




a bucket sensor for sensing the pass of the bucket on-the conveyor, and a
| oad condition determ nation nmeans for sensing the | an
bucket on the conveyor, wherein the |oad condition det ' TON means can
output a signal indicating the enpty condition of a buc \“ﬁ“\a
bottom pl ate of the bucket at the chute for receiving t%ﬁmﬂ‘\m‘
bottles. 4. A waste glass bottle color-classification atws® S 7

conprising: (a) a bottle orientating mea@®s -for orientating each waste gl ass
bottle in its longitudinal direction, (b) a bucket conveyor having a

heste gl hss HHEF c4bakBAve Hsbbeen dibrromenerdaneauiket 5 from the bottl e
orientating meang i "A Swdstt %‘fgs%l l)CbL{\L.l%rcolor-classiﬁcation apparatus comprising:

a bucket conveyor having a plurality of buckets each with an openable
bottom plate and transferring waste glass bottles supplied in the buckets,

a bottle color discrimination means for optically sensing a waste
glass bottle supplied in the bucket to discriminate the bottle color,

a plurality of delivery chutes for discharging the bottles and for
separating the bottles respectively into one of the chutes corresponding to
the bottle color or into a chute for receiving the remaining bottles that can
not be discriminated in color,

a bucket sensor for sensing the pass of the bucket on the conveyor, and

a Joad condition determination means for sensing the load condition of
each bucket on the conveyor,

wherein the load condition determination means can output a signal
indicating the empty condition of a bl_J.cket so as to open a bottom plate of
the bucket at the chute for receiving the remaining bottles.

4. A waste glass bottle color-classification apparatus comprising:

(a) abotile orientating means for orientating each waste glass bottle
in its longitudinal direction,

(b) a bucket conveyor having a plurality of buckets each with an
openable bottom plate and transferring waste glass bottles each supplied
in one of the buckets from the bottle orientating means in a perpendicular
direction to the longitudinal direction of the bottle, -

(c) a bottle color discrimination means for sensing the color of each
waste glass bottle éupplied in the bucket on the conveyor,

(d a plurality of delivery chutes for discharging the bottles and for
separating the bottles respectively into one of the chutes corresponding to

- --v-«-f—-wr;'""""':l
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direction to the longitudinal direction of the bottle, (c) a bottle color
di scrim nation neans for sensing the color of each vvast—e—glﬁssmﬁ‘ |
supplied in the bucket on the conveyor, (d) a plurality_of delivery chutes
for discharging the bottles and for separating the bottmmﬂﬁﬂmm’mg'

into one of the chutes corresponding to the bottle c k Mute
for receiving the remaining bottles that can not be di scrimnated i & color,

the chutes being positioned downstreantf3dnTthe bottle col or di scrim nation
means and under the bucket conveyor, (e) a bottle detecting sensor for

determnin e,presence or, absence .. ..
g t1;ﬁe b%t & color or into a chute for receiving the remaining bottles that can

not be discriminated in color, the chutes being positioned downstream from
the bottle color discrimination means and under the bupket conveyor,

(e) abottle detecting sensor for determining the presence or absence
of a waste glass bottle in the bucket,

(® abucket sensor for generating a signal to measure a timing when
each bucket on the conveyor passes a relative predetermined point,

() acontrol means for classifying in color each bottle transferred by
the bucket conveyor based on outputs each from the bottle detecting sensor,
the bottle color discrimination means, and the bucket sensor, the
control means generating a control signal to open  both a bottom plate of
the bucket which has been determined to be in no load condition by the
bottle detecting sensor and a bottom plate of the bucket which can not
been discriminated in color at the delivery chute for receiving the
remaining bottles.

5. | An apparatus as claimed in claim 3 or 4, the bottle color
discrimination means disposed in the upper stream of the bucket conveyor
can optically sense the inside of the bucket to detect the color of each bottle
in synchronization with the pass of the bucket having a bottle with using a
trigger timing signal that is obtained from a product of a detected signal of
the bottle detecting sénsor and a detected signal of the bucket sensor.

6. An apparatus as claimed in claim 4, said control means
comprises:

a load condition determination means for determining the load
condition of the bucket based on a signal sensed by the bottle detecting

sensor,

a bucket detection signal generating-means for generaﬁ_g% 2 bucket
REPLACEMENT__ SHEET
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of a waste glass bottle in the bucket, .(f) a bucket sensor for generating
a signal to neasure a timng when each bucket on the c
rel ative predeterm ned point, (g) a control neans for cI assi f
each bottle transferred by the bucket conveyor based on m;mﬁhgvﬂw
the bottle detecting sensor, the bottle color discrim na he
bucket sensor, the control neans generating a control signal to open
both a bottom pl ate of the bucket whi ch3#as been deternmined to be in no

| oad condition by the bottle detecting sensor and a bottom plate of the
bucket which can not been discrimnated in color at the delivery chute for
recei vi ng t hedeteetiomisignal hasedson 2. signahpemsesk by the hickietwdnsor ditsing theor

4, the bottle color
pass of the bucket,

an optically sensing timing signal generating means for generating a
timing signal based on a product of outputs from both the bucket detection
signal generating means and the load condition determination means,

a color discrimination signal generatiné means for discriminating the
color of the bottle based on an output from the bottle color discrimination
means, and

a classification control signal “generating means for receiving signals
supplied from the bucket detection signal generating means to generate a
control signal for opening a bottom plate of a bucket carrying a bottle
having a predetermined color a.ﬁd of a bucket carrying no bottle
respectively at the corresponding delivery chute.

7. A waste glass bottle color-classification apparatus comprising:

a bottle orientating means for orientating a plurality of waste glass
bottles in the longitudinal direction of eﬁch bottle, and

a bucket conveyor héving a plurality of buckets each of which can
receive one of the bottles supplied from the bottle orientating means and
for transferring the bottles substantially in a perpendicular direction to
the longitudinal orieqtated direction of the bottles, each bucket having an
openable bottom plate,

 wherein the presence or absence of a bottle standing in each  bucket
is sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottleinto a delivery
chute, and the color of a bottle that has not been determined to be a
standing one is disérimiiiated in color so that the bottle is classified to be
discharged into a delivery chute corresponding to the color of the bottle.
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di scrimnation neans di sposed in the upper stream of the bucket conveyor
can optically sense the inside of the bucket to det ectm
bottle in synchronization with the pass of the bucket havi m\m
using a trigger timng signal that is obtained froma. prﬁmmt“ “

signal of the bottle detecting sensor and a detected sig @ bdckét
sensor. 6. An apparatus as clained in.claim 4, said control neans

conprises: a | oad condition determ natiol® means for determning the |oad
condition of the bucket based on a S|gnal sensed by the bottle detecting

sensor, a bucket8 d%cabl onagusgggtld rat| a%nm; efrg{n gt neegt?atnldggg bottl:iUCKEt

having been discharged into the delivery chute is circulated by feeding the
bottle on the bottle orientating means again.

9. A waste glass bottle color-classification apparatus comprising:

(2) a bottle orientating means for orientating a plurality of waste
glass bottles in the longitudinal direction of each bottle,

(b) a bucket conveyor having a plurality of buckets each of which can
receive one of the bottles supplied from the bottle orientating means and
for tranéfer_{i_gn__g the bottles sui)stantia]ly in a perpendicular direction to
the lohgitudinal orientated direction of the bottles, each bucket having an
openable bottom plate, |

| (c) abottle color discrimination means for discriminating the color of
a bottle mounted oh each bucket on the conveyor,
(d) a plurality of delivery chutes disposed downstream from the
~ bottle color discrimination means and under the bucket conveyor, each
chute corresponding to each one of predetermined colors,

(e a standing bottle removal means for precluding a bottle in one
of the buckets,

(® a bucket sensor for sensing the timing of the pass of each bucket
on the conveyor, and

(2) a separation means for discharging each bottle transferred by
the bucket conveyor into the delivery chute corresponding to the bottle
color.

10. An apparatus as claimed in claim 9, wherein the standing bottle
removal means comprises:

(a) a standing bottle detecting sensor for sensing each transferred
bottle to determine whether the bottle is standing in the bucket in an
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- 38 - detection signal based on a signal sensed by the bucket sens
during the pass of the bucket, an optically sensing W
generating nmeans for generating a timng signal base M\\

\ oad

outputs fromboth the bucket detection signal generatin
condition determ nation neans, a color discrimnation si net at’ ng
means for discrimnating the coI or of the bottle based on*an out put from
the bottle color discrimnation means,” &8 & classification control si gnal

generating n\?}?srlreaﬁrsﬂg of i;ﬁ/é ﬂgttfé 96181' discrimination means,
(b) a standing bottle discharging chute positioned on the way from the

standing bottle detecting sensor to the color discrimination means and
under the bucket éonveyor, |

© é standing bottle removal means for discharging the standing
bottle in the standing bottle delivery chute .

| 11. An apparatus as claimed in claim 9, wherein

the standing bottle removal means can determine each bucket whether

the bucket has a standing bottle based on both an output signal of the
standing bottle detecting sensor and an output signal of the bucket sensor,
and also can discharge the bottle into the standing bottle delivery chute .
by opening the bottom plates of the determined bucket and also by opening
the bottom plates of a couple of buckets each positioned backward or forward
adjacent to the determined bucket .

12. An apparatus as cdlaimed in caim 10 or 11, whereiﬁ the
standing bottle delivery chute has a container for receiving and storing the
removed bottles or has a circulation device for reﬁu‘niﬁg the removed

bottles upstream from the bottle orientating means.
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supplied fromthe bucket detection signal generating nmeans to generate a
control signal for opening a bottomplate of a bucket carrying a bottle
havi ng a predeterm ned color and of a bucket carrying no bottle
respectively at the corresponding delivery chute. 7. A waste glass bottle
color-classification apparatus conprising: a bottle orientating nmeans for
orientating a plurality of waste glass bgottles in the |ongitudinal
direction of each bottle and a bucket ve or having a qurallty of
buckets each of =&k EED G s 24005 P S3SMASS VN SAHESY NP t he

bottle orientating neans and féﬁ%ﬁe@—ﬂ%ottles substantially in

a perpendicul ar direction t gsBYTRA! UF'@‘PFE'DIE?E@@U%E direction of the
bottles, each bucket having an openabl'e bottom plate

A waste glass bottle color-classification apparatus -inchides a bucket
conveyor having a plurality of buckets each with. an openable bottom plate
and transferring waste glass bottles supplied in the buckets, a bottle color
discrimination means for optically sensing a waste glass bottle supplied in
the bucket to discriminate the bottle color, a plurality of delivery chuteé for
'discharging thg bottles and for separating the bottles respectively into one of
the chutes corresponding to the bottle color or into a chute for receiving the
remaining bottles that can not be discriminated in color, a bucket sensor
for sensing the pass of the bucket on the conveyor, and a loé.d condition
determination means for sensing the load condition of each bucket on the
conveyor. Another waste glass bottle color-classification épparatus
includes a bottle orientating means for orientating a plurality of waste
glass bottles in the longitudinal direction of each bottle, and a bucket
conveyor having a plurality of buckets each of which can receive one of the
bottles supplied from the bottle orientating means to transfer the
bottles substantially in a perpendicular direction to the longitudinal
orientated direction of the bottles, each bucket having an openable bottom
plate. The"presencé or ébsénce of a bottle standing in each bucket is
sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a delivery
chute.

Figgre 9
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wherein the presence or absence of a bottle standing in each bucket is
sensed during the transfer by the conveyor to preclude the bottle that is
determined to be a standing bottle by discharging the bottle into a
delivery chute, and the color of a bottle that has not been determ ned to
be a standing one is discrimnated in color so that the bottle is
classified to be discharged into a delivery chute corresponding to the

col or of the bottle. 8. An apparatu$ &s‘clained in claim7, wherein the
standi ng bottle having been discharged into the delivery chute is
circulated by feeding the bottle on the bottle orientating neans again.
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9. A waste glass bottle color-classification apparatus conprising: (a) a
bottle orientating neans for orientating a plurality of waste glass bottles
in the longitudinal direction of each bottle, (b) a bucket conveyor having
a plurality of buckets each of which can receive one of the bottles
supplied fromthe bottle orientating neans and for transferring the bottles
substantially in a perpendicular direction to the |ongitudinal orientated
direction of the bottles, each bucket haging an openabl e bottom plate, (c)
a bottle color discrimnation nmeans for discrimnating the color of a
bottl e nounted on each bucket on the conveyor, (d) a plurality of delivery
chutes di sposed downstream fromthe bottle color discrimnation nmeans and
under the bucket conveyor, each
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chute corresponding to each one of predeterm ned colors, (e) a standing
bottl e renoval neans for precluding a bottle in one of the buckets, (f) a
bucket sensor for sensing the timng of the pass of each bucket on the
conveyor, and (g) a separation nmeans for discharging each bottle
transferred by the bucket conveyor into the delivery chute corresponding to
the bottle color. 10. An apparatus as clainmed in claim9, wherein the
standi ng bottle renoval means conprises:3(a) a standi ng bottle detecting
sensor - for sensing each transferred bottle to determ ne whether the bottle
I's standing in the bucket in an
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- 40 - upstream side of the bottle color discrimnation neans, (b) a

standi ng bottle discharging chute positioned on the way fromthe standing
bottl e detecting sensor to the color discrimnation nmeans and under the
bucket conveyor, (c) a standing bottle renoval neans for discharging the
standing bottle in the standing bottle delivery chute. 11. An apparatus as
claimed in claim9, wherein the standing bottle renoval neans can determ ne
each bucket whet her _ -2
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t he bucket has a standing bottle based on both an output signal of the
standi ng bottle detecting sensor and an output signal of the bucket sensor,
and al so can discharge the bottle into the standing bottle delivery chute
by opening the bottom plates of the determ ned bucket and al so by opening
the bottom plates of a couple of buckets each positioned backward or
forward adj acent to the determ ned bucket. 12. An apparatus as clained in
claim10 or 11, wherein the standing boitl-e delivery chute has a container
for receiving and storing the renoved bottles or has a circul ati on device
for returning the renoved bottles upstreamfromthe bottle orientating
nmeans.

FIG. 5
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FIG. 10
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FIG. 11

FROM MAIN PROGRAM

S20

YES

“STANDING BOTTLE REMOVAL
OPERATION START

STORING IN MEMORY THE NUMBER OF
BUCKET HAVING A STANDING BOTTLE

~ _ :
COUNTING PULSES GENERATED BY BUCKET

SENSOR TO_KNOW WHEN BUCKET HAVING A
STANDING BOTTLE REACHES A DELIVERY CHUTE

s2 L T

RELEASING THE BOTTOM PLATE OF A BUCKET
FORWARD ADJACENT TO THE BUCKET THAT HAS
BEEN DETERMINED TO HAVE A STANDING -
BOTTLE AT THE DELIVERY CHUTE

N e

RELEASING THE BOTTOM PLATE OF THE BUCKET
EG%TEEEN DETERMIND TO HAVE THE STANDING

~ ¢

RELEASING THE BOTTOM PLATE OF A BUCKET
BACKWARD ADJACENT TO THE BUCKET THAT HAS
BEEN DETERMINED TO HAVE A STANDING
BOTTLE AT THE DELIVERY CHUTE -

' 4
STANDING BOTTLE REMOVAL
OPERATING END

TG MAIN PROGRAM

PRESENCE OF A STANDING
BOTTLE

“NO

S22

S214

S25




l)\s
1 L
) ) |
| 1}~'-~A4
): A B
4 5
J
_ |
CONTROL : 8
MEANS 3§o | e
— 5,
35b C
- ) A3
— g ] >
] 35¢ -
>
2 ~ 35d | >[-s
T 1] >
s




-t

FIG.

13

10

PRIOR ART

LIV LLILS LSS ST IS LSS
VELLLILL ISV IIL LSS4T

LLLLLLLL L L LLLA

VLSV IS SSIA LSS SIS IS

L LLL L L4

I TISIIIIS SIS TIIIIIY

.§ .

YLl L L L LL LS

WG LALLTLATS LS LSS LTSS

ITLLLILLSLIL LSS LSS LSS o

|

REPLACEMENT SHEET
21 JAN 1998

M)~

C

ILLLS IS LSS LSS

L LLLL L L




14

FIG.

PRIOR ART




