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A

method and a device for filling a coating material. According to the method, for the purpose of preventing a coating material bag

from being burst or a paint from being shorted during painting even If the filing/pushing-out of the paint into the coating material
bag Is repeated, a residual coating material discharging step Is performed before a coating material filing step. In the residual
coating material discharging step, a hydraulic fluid Is fed into a working fluid chamber (6) on the outside of the coating material bag
(5) to squash the coating material bag (5) by its feed pressure so as to push out the remaining coating material until the coating

M
M

aterial bag (5) I1Is emptied . In the coating material filling step, when a tank (C) for filling the coating material having the coating
aterial bag (5) Is removed from a coater (T) and the coating material is filled in the coating material bag (5), a pre-set prescribed

d

mount of coating material is fed into the coating material bag (5).
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ABSTRACT

According to the present invention, even though

the paint is filled or_discharged'repetitively to or

from the paint bag (5), so that bursting of a coating

F

bag'(5)'oriuuﬂ<cu:QOating'material during coating are

F

not caused by accumulation of error between the £illing

amount and the using amount.

——

That i1is, before a predetermined amount of the

coating material 1s supplied to the coating material
bag (5), the remaining coating material in the coating

material bag (5) is extruded to empty it, since the

coating matefial bag (5) 1is squashed by thé pressure

H
p—

of fluid which was supplied to the hydraulic fluid

chamber (6) outside of the bag.
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DeSpriptioh,'
Method And ApparatquFor FFilling Coating Material

Technical Field
10001 ]

P
—

The present invention concerns a method of filling

a coating material by detaching a coating material

filling tank having a soft and flexible coating material

bag'tokxeJiITed.withaacoatingwmaterial:ﬁuﬂna.coating

machine and filling a coating material to the coating

material bag, as well as a filling device used therefor.

Background Art

[0002]

In the coating for car bodies, paints using organic

=y

solvents are predominant and, with a view point of

environmental protection and public pollution

prevention, 1t has been demanded to decrease volatile

organic solvents formed in a great amount in a coating

step, and coating by aqueous paints has attracted

attention as a countermeasure therefor.

(0003 ]

For using an aqueous paint with minimum wasteful

loss, while it 1is preferred to conduct coating by an
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electrostatic coating apparatus of high transfer

-

efficiency, since the aqueous paint has low electric

reslistance and a rotary atomizing head of the

electrostatic coating machine tends to be conducted

electrically to the ground side by way of a paint flowing
through a paint supply system, it.is necessary to apply
an insulation countermeasure over the paint supply

system thereby preventing leakage of a high voltage at

-60 to 90 kV applied to the rotary atomizing head.

(0004 ]

Therefore, 1t has been attempted so far not to leak

high voltage even when it is applied to the coating

machine by filling a paint from a paint supply system

to a coating material filling tank formed:U1a_coating

machine or mounted detachably to the coating machine,

ahd'then extruding a paint from the filling tank in a

®

state of physically disconnecting the paint supply

'system.andtﬂuacoatingﬁmachineenuiconducting coating.

Patent Document 1: JP-A No. 2000-317354

[0005]

"

Usually, in the electrostatic coating machine o:

this type, a bottom plate as a piston is slidably

disposed along the inner peripheral surface of a coating

material filling tank as a cylinder and the bottom plate

is driven in forcively by other actuator or a liguid
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pressure to extrude the paint.

[000 6]

However, in this case, since the bottom plate and

théjjwmnrperipheralfmuw

face have to be sealed reliably,

friction 1s 1ncreased by so much to require a large

driving force and the seal 1s abraded

frictionally on

every reciprocatidn of the bottom plate, a hydraulic

fluid flows 1n a case of a liquid pressure driving to

possibly give undesired effects on the paint gquality.

[0007]

Further, 1in a

gri=—

usual seal, since a plurality of O-rings

arearranged:hlpara'1e”1u>thecnﬂxnrperipheralsurface

of the bottom plate a861piston4paintsjjnnnukabetween.

an O-ring and another O-ring to cause a trouble that

P

the bottom plate has to be detached and decomposed for

ﬁ

cleaning upon cleaning after the completion of a day's

work.
- [0008]

In view

-

trially manu:

~having a soft and

"actured a coating material

of the above, the present applicant has

filling tank
flexible coating material bag to be

filled with a coating material and conducting a coating

experiment by detachably mounting the same to a coating

machine having a coating material atomizing mechanism

such as a rotary atomizing head.
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'In the coating material filling tank, a paint

(coating material) i1s previously filled in the coating

material bag and, when a hydraulilc fluid 1s supplied

iy

at a metered amount to the outside thereof upon

conducting Coating, the coating material bag 1s
squashed by the liquid pressure and the paint 1s extruded
at a metered amount and supplied to the atomizing

mechanism.

(0009 ]

P
—

Accordingly, since there 1s no effect such as

friction due to the O-rings, the pressure of the

hydraulic fluid acts as it is on the coating material

and the coating material can be supplied by a relatively

small driving force to the atomizing mechanism.

Further, since the bottom plate as the piston 1is

not used, there is no gap for intrusioncyftﬁmacoating
material between the bottom plate and the coating

materlal extruding chamber, cleaning can be conducted

easily and coating failure was no more caused by

insufficient cleaning or seal leakage of the bottom

‘plate.

[0010]

However, it has been found that bursting of the

ey

~coating material bag or lack of paint during coating

P
p—

sometimes occurs during use of such coating materia:
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filling/extrusion of the

filling tank while repeating

paint.

Further, the filling amount of_the'paint to the

paint bag is initially set to the amount of use plus

for preventing lack of paint during coating.

Theoretically,1ﬂuafi11ingeﬂmnnn:oftﬂuapaintcﬁxxsnot

Or 1s 1n short of the

-

exceed the amount of use plus o,

determinedemmmnﬂ:tolx3USedtuxn1startingiﬂu&coating.

Actually,tjmumemaykxaan.error,}Mwuﬂmnm between

the actual amount of use and the predetermined amount

use and, 1n a case where the actual amount of use

of

1s less than the predetermined amount of use, a surplus

paint corresponding to the error is accumulated and when

the bag 1s used 1in excess of the capacity thereof, the

 paint-bag 1s burst.

Particularly,Sincetjwacoatingnmterialkmw;tends

filling/discharging of the

to be worn by repetitive
paint over and over, in a case where the coating material

" lexible material

bagjgsformedmofawlextremelyswxﬁzaﬁd:

1n order to provide durability against

filling/discharging, this results in a problem to lower

filling of the

the pressure resistance to the excess

paint.
Further, in a case where the actual amount of use

1s more than the predetermined amount of use, a paint



CA 02609498 2007-11-19

corresponding to the error is consumed and lack o:

sometimes occurs at the time that the pe

' previously filled with a margin was exhausted.

Disclosure of the Invention

Subject to pbe Solved by the Invention |

[O0L11]

pr—

In view of the above, i1t 1s a technical s

of the invention to prevent bursting o:

g—

- paint

int which

ubject

f a coating bag

F

" paint during coating by accumulation o:

OrY lack o:

L erXrror

between the filling amount and the amount of use even

when the

paint is filled/discharged repetitively

to/from the paint bag.

Means for Solving the Subject

10012 ]
For

provides

solving the subject, the present invention

a method of filling a coating material by

detachingeacoatingfmaterial:i11ingtxuﬂ<having

and flexible coating material bag to be filled

a soft

wlth a

coatingrmﬂxﬂﬁjﬂ_fromeaCoatingfmachineaﬂuj:i11ing'the

coating material to the coating material bag, which

conducts
a hydraul

bag to sq

a residual paint discharging step of supplying

1c fluid to the outside of the coating ma

uash the coating material bag by the pr

terial

essure
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of supply and discharging the remaining coating
material to empty the coating material bag before
conducting a coating material filling step of supplying
a predetermined amount of the coating material to the

coating material bag.

Effect of the Invention
(0013]

According to the method of filling the coating
material of the invention, upon filling_the coating
material bag, the coating material remaining in the
coating material is at first extruded to empty the bag
and then a predetermined amount of the'coating material
1s filled.

Accordingly, the amount of the coating material
filled in the coating material bag is always constant
irrespective of the amount of use upon starting the
coating, so that the coating material bag 1s not burst
due to the accumulation of the remaining paint, or the
filling amount does not decrease to less than a required

amount and lack of coating material doeé not occur.

In one aspect, the invention provides a method of

. J "

filling a coating material in a coating material bag,

the method comprising:
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providing a coating material filling tank
comprising the coating material bag and a hydraulic
fluid chamber surrounding the coating material bag, the
bag being soft and flexible; and

supplying hydraulic fluid to the hydraulic fluid
chamber such that hydraulic fluid pressure squashes the
coating material bag in order to discharge any residual
coating material already 1n the coating material bag,
the hydraulic fluid being supplied until the coating
material bag i1s empty; and

after the coating material bag 1is empty, filling
the coating material bag with the coating material by
supplying a predetermined amount of the coating material
to the coating material bag.

In one aspect, the invention provides a device for
filling a coating material in a soft, flexible coating

material bag of a coating material filling tank, the

coating material filling tank also having a hydraulic
fluid chamber surrounding the coating material bag, the
device comprising:

a coating mater'ial supply/discharge system
detachably attachable to the coating material bag for

supplying/discharging the coating material to/from the

coating material bag; and
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a hydraulic fluid supply/discharge system for

supplyling/discharging a hydraulic fluid to the hydraulic

fluid chamber:;

wherein:

the hydraulic fluid supply/discharge system first

supplies hydraulic fluid to the hydraulic fluid chamber

such that hydraulic fluid pressure squashes the coating
material bag in order to discharge any residual coating

material already 1n the bag to the coating material

supply/discharge system, the Thydraulic fluid Dbeing
supplied untilil the coating material bag is empty; and

when the coating material bag is empty, the coating

material supply/discharge system supplies a

predetermined amount of the coating material to the

coating material bag to fill the coating material bag.

)

In one aspect, the 1nvention provides a method of

filling a coating material by detaching a coating

material fi1lling tank having a soft and flexible coating

material bag to be filled with a coatling material from a

coating machlne and filling the coating material to the

coating material bag, which includes discharging

remaining coating material by supplying a hydraulic

fluid to the outside of the coating material bag,

P

squashing the coating material bag by the pressure of

supply, extruding the remalining coating material to

10
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empty the coating material bag, then, filling coating

material by supplying a predetermined amount of the

coating material to the coating material bag, and

during the coating material filling, detecting a

ﬁ
P

burst of the coating material bag based on a change of a

R—

physical property of the hydraulic fluid extruded from a

hydraulic fluid tank.

In one aspect, the 1nvention provides a device for

filling a coating material by detaching a coating

material filling tank having a soft and flexible coating

material bag to be filled with a coating material from a

coating machine and fi1lling the coating material to the

coatlng material bag including;

a coating material filling attachment that connects

a coating material supply/discharge system that
supplies/discharges a coating material, and a hydraulic

fluid supply/discharge system that supplies/discharges a

hydraullic fluid to the coating material filling tank,

the hydraulic fluid supply/discharge system

includes a pressure sensor that detects that the coating

material bag i1is emptied by supplying the hydraulic fluid

to the outside of the coating material bag and extruding

the coating material remaining 1in the coating material

—~ —

bag by the pressure of supply of the hydraulic fluid,

and a metering cylinder that detects the filling amount

7C
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ﬁ
Pr—

of the coating material filled in the coating material

bag based on the amount of the hydraulic fluid extruded

r——

from a hydraulic fluid tank along with filling of the

coating material to be started after emptying the
coating material bag, and

a detector that detects a burst of the coatilng

material bag during coating material filling based on a

r—

change of a physical property of the hydraulic fluid

extruded from the hydraulic fluid tank.

Brief Description of the Drawings
[0031]

[Fig. 1] 1s an explanatory view showing a coati'ng
material filling device and a method therefor according
to the invention.

[FF1ig. 2] 1s an explanatory view showing a coating
material filling device and a method therefor according.
to the invention.

[Fig. 3] 1s an explanatory view showing a coating
material filling device and a method therefor according

to the invention.

[Fig. 4] 1s an explanatory view showing the entire

coating apparatus.

Rest Mode for Carrying Out the Invention

(0014}

Tn this embodiment, the aim of preventing bursting

/d
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of the material bag or lack of coating material dauring
coating even when filling/discharging of the coating
material to the coating material bag are repeated has
been attained by filling a neéessary amount of the
coating material after emptying the coating material
bag.

(0015}

"Fig. 1 to Fig. 3 are explanatory views showling a
filingdevice anda fillingmethod for a coating material
according to the invention and Fig. 4 1s an explanatory
view showing an entire coating apparatus applied with
the invention.

(0016}

T‘he coating apparatus 1 shown in Fig. 4 is adapted
to conduct, for example; coatiﬁg of car bodies being
conveyed on a conveyor, in which a coating material

filling tank (or paint filling tank, as the coating

material could be paint) C filled with a paint (coating

material) for one step is mounted detachably to a coating

machine (coating application machine) T attached to the

top end of a weaving arm 3 of a coating robot 2, a paint
'in the paint filling tank C is extruded at a coating
position Pi, whidh is atomized by an'atomizing mechanism
such as a rotary -atomiziﬁg head H to coat a work such
as a car body.

[0017]
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When the coating for a preceding work is completed,

the coating machine T is moved to a transfer position

P2, the paint filling tank C after use 1s detached from

the coating machine T and, at the same time, the inside

ofiﬂuacoatingrmuﬂﬁjmaTjjscleaned,aistanding—by;mujm:

fi1lling tank C that has been filled with the pailnt is
mounted to the coating machine T, and a succeedlng work

1s coated again at the coating position P;.

Meanwhile, the paint filling tank C after use is

returned to a stocker (not illustrated), a paint filling

F

tank C for a paint of succeeding color that coats the

succeedlng work 1s delivered out of the stocker, filled

with a predetermined amount of a paint by a paint

(coatingmaterial) filling device 4, and put to stand-Dby.
Continuous coating can be conducted by repeating the
procedures.

(0018 ]

lx1the paint filling tank C, the inher surface 1s

formed as a cylindrical inner peripheral surface, the

‘outside of the paint (coating material) bag 5 disposed
in the tank C is formed as a hydraulic fluid chamber
o, and the paint bag 5 is squashed by the liquid pressure

—

o:tjmahydraulic1ﬂ¢ﬁxisuppliedtx>the'hydraulic:iuuxi

chamber 6 to extrude the coating material.

I

Further, a joint 7 is formed on the end face o
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~the paint filling tank C connected with the coating

machine T and the Jjoint 7 1s formed with a paint

inlet/exit port 8 in communication with the coating bag

5, and a hydraulic fluid inlet/exit port 9 in

communication with the hydraulic fluid chamber 6, and
the ports 8, 9 are provided with stopper valves 11, 12
respéctivelyvﬂuﬂﬂlaxezclosed excepting the case where

the joint 7 is connected with the coating machine T or

the filling attachment 10 of the paint filling device
4 .

(0019]

T'he coating material filling device 4 has a filing

attachment 10 for connecting a coating material

supply/discharge system 21 for supplying discharging

the coating material to the paint bag 5 and, at the same

time; connecting the hydraulic fluid supply/discharge

system 22 for supplying/discharging the hydraulic fluid

with the hydraulic fluid chamber 6.

0020 ]

The fi1lling attachment 10 is formed with a paint

port 23 and a hydraulic fluid port 24 connected with

the palnt 1nlet/exit port 8 and the hydraulic fluid

’ e

inlet/exit port 9 of the paint fillingixuﬂ<€lwhen the

tank 1s set, and the paint port 23 is connected by way

P

of a trigger valve TG to the coating material

10
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supply/discharge system 21, and the hyvdraulic fluid

P

port 24 is connected by way of a hydraulic fluid valve

DV to the hydraulic fluid supply/discharge system 22.
10021 ]
The'coating material supply/discharge system 21

1ncludes a color<ﬂunuﬁeckﬂﬁxx325 provided i1ntegrally

to the filling attachment 1".0, and respective colo'r palnt
supply pipelines 26S, circulation pipelines.26R,
cleaning liquid pipelines 26L, a cleaning air pipeline
26A, a waste ligquid pipe 206W, etc, connected to the
device.

The color change device 25 1s provided with, color

change valves CV; to CVs for selectively supplying

respective color paints supplied from respective paint
supply plipelines 26Szﬂuicﬁ1xwdating'them through the
circulation pipelines 26R in a not selected state, a

cleaning liguild valve LV,eacdeanihg air valve AV, and

liquid waste valves WV, Wvgtx>a.manifold227,anmieach

pr——

of the valves ispmm:to(ﬂ«{ﬂﬂ?operationknzan electric

signal or alr signal outputted from a valve control unit

28.°

[0022]

Fach of the valves 1s connected to a paint flow

channel 29 formed in the manifold 27 of the color change

device 25, the trigger valve TG is disposed at the top

11
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=

end thereof, the cleaning liquid valve LV, the cleaning

air valve AV, and the liquid waste valve WV, are dispose_d

g
-

at the rear end thereo:

, and color change valves CV; to

CVy for respective color paints are disposed in the
midway.

With the Constitution described above; when the

paint extruded by the hydraulic fluid 1s discharged

through the paint channel 29 and from the liguid waste
xmﬂﬂmawvldisposedeN:therearfﬂuitheréof,tjmapreceding

color paint remaining in the paint channel 29 1is extruded

andtﬂmépaint channel 29 is filled with a current color

paint.

Accordingly, the preceding color paint and the
current color paint are not mixed in the color change
device 25 without color chahge cleaning on every color

pr— g~

change, and the amount of use of the cleaning liquid

7can-be decreased remarkably.

Particularly, since agqueous paints are less mixed

to each other, a high cleaning effect can be obtained

only by extruding the preceding color by the current

color paint.

10023 ]

Further,:UlthermuxM&xUjZ7,61liquidvumﬂx§channel

30 from the trigger valve TG to another liguid waste

valve WV, 1s formed and, when the inside of the color

12
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change device 25 is-'cleaned'after completion of the day’s
“work, the inside of the paint channel 29 is cleaned by

the cleaning liquid and the cleaning air supplied from

the cleaningljxnﬂxivalvéZLVenmithe cleaning alr valve

AV, and they are discharged through the ligquid waste

channel 30 from the liguld waste wvalve WV,.

(0024 ]

The hydraulic fluid supply/discharge system 22 has

a pressure sensor 31 for detecting that the paint bag

5 is emptied when the hydraulic fluid is supplied to

the paint filling tank C set to1ﬂuéﬁﬁl1ing'attachment

10 toextrude the coatingmaterial remaining in the paint

bag 5kn}thejpressurecﬁfsupply'oftﬂmahydraulic-fluid,

and has a metering cylinder 32 that detects the filling

amount of the-paint 1n the Coating bag 5 based on the

H

amount of the.hydraulic fiuid extrudéd from the

hydraulic fluid chamber 6 when the filling of the coating

material 1s started after emptying the paint bag o.
The metering cylinder 32 1is provided with a

position sensor 34 such as a linear encoder or a rotary

encoder that detects the position of the piston 33, and
the liquid amount is calculated by a valve cohtrolLMUi:

28 based on the detected piston position.

Further, also the pressure sensor 31 is connected

"to the valve control unit 28 and, since the pressure

13
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increases abruptly when the paint bag 5 is sqguashed

completely into the empty state, i1t can be detected

whether the paint bag 5 1s emptied or not by monitoring

the pressure.

Further, a breakage detection means 35 for

P

detectingtﬂmabreakage of the paint bag 5 by measuring

a light permeability or electric conductivity of the

hydraulic:ithjthat changes by the mixing of the paint

in the hydraulic fluid, and a channel switching valVe

36 for closing the flow channel to the cylinder 32 and

Opening'the drain side when the paint bag 5 is burst

are intervened in the hydraulic fluid pipeline DP from

the hydraulic fluid valve DV to the_cylinder 32 .

1 0025]

P

'An'example of the constitution of the present

invéntion:ﬁsas'haskxﬁﬂ1described.aboveenujthe:method

F

of the invention 1s to be described.

ﬁ

In the method of the invention, in a case o:

detaching the paint filling tank C from the coating

F

machine T after completion of the coating and filling

the paint to the paint bag 5, a residual coatingmaterial

discharge step of supplying the hydraulic fluid into

the hydraulic fluid chamber 6 at the outside of the

coating material bag‘5 and sQuashing the coating

material bag 5 by the pressure bf supply thereby

14
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extruding the remaining coating material to empty the

coating material bag o

is conducted before conductiling

predetermined amount o

bag 5.

a coating material filling step of supplyling a

i

palnt to the coating material

That is, the coating material filling step 1s

conducted after conducting the rémaining coating

material discharge step.

.[0026]

When the paint':i11ing tank C to be filled with

the paint is set to the filling attachment 10 after

F

cleaning, the position X; for the piston 33 of the

metering cylinder 32 a

control unit.28._

t that instance 1s stored in the

Then, the residual coatingmaterial discharge step

shown in Fig. 1 is conducted.

when the hydraulic flu

In the remaining coating material discharge step,

1id is supplied from the metering

‘cylinder 32 by opening the hydraulic fluid valve DV,

the trigger valve TG,

and the waste ligquilid valve WVq,

g

the paint bag 5 is squashed by the pressure of supply.

P

of the hydraulic fluid

flowing into the hydraulic fluid

chamber 6, and the paint remaining in the paint bag 5

is discharged passing :

fromiﬂu&trigger'valveﬂKSthrough'

the paint channel 29 in the manifold 2’1, and through

15
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~the liguid waste valve WVl.'
Thus, the preceding color paint remaining in the
palnt channel 29 in the color change device 25 1s cleaned

Fﬁ

off and the inside of the paint channel 29 is filled

" with a current color paint (paint of a color identical

with that of the paint supplied to the paint fi]iing

tank C) discharged from the paint bag 5.

g
rieile

Particularly, in a case of coating by agqueous

paints, since the aqueous paints are less-mixed to each

F!
po—

other, when an aqueous paint of a preceding color

remaining in the paint channel 29 is extruded by an

gl

agueous paint of a current color, the preceding color

G

palnt 1s thoroUghly-cleaned<yf"udiﬁlno color residue,

so that cOlor change cleaning by the cleaning liguid

and the cleaning air 1s no more necessary and the amount

-

of the cleaning liquid to be used 1s decreased

remarkably.

10027 ]

Then, as shown 1n Fig. 2,iﬂuﬂltjmepaint‘bag 5 18

completely squashed into an empty state, since the

2hu -

pressure of supply of the hydraulic fluid flowing into

pr— T
-—

uid chamber 6 i1ncreases abruptly, the

the hydraulic :

F

change of pressure 1s monitored by the pressure sensor

31, the position X for the piston 33 at the instance

the pressure reaches a predetermined value is stored

16
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iniﬂuacontroltnﬁj:28,tﬂnasupplycxftheknmhnuﬂjx:fluid.

from the metering cylinder 32 1is stopped and,

Simulténeously, the hydraulic fluid value DV, the

trigger valve TG, and the liquid waste valve WV; are

closed.

10028 ]

Then, the coating material filling step shown in

F'ig. 3 1s conducted.

In the coating material filling step, when the

color change valve CV,; for the pailnt Supplied'to the

paint filling tank C, the trigger valve TG, and the

hydraulic fluid valve DV are opened, the paint is filled

from the color change valve CV; by way of the trigger

valve TG to the paint bag 5 and, correspondingly, the

hydraulic fluid is discharged form the hydraulic fluid

Chamber(Sof’thefxﬂxﬁ:fiTTing'tank(jand.causedtx>flow

into the measuring cylinder 32.

That is, the filling amount of the paint in the

palnt bag 5 andtﬂm&discharging'amountcxfthe hydraulilc

fluid from the hydraulic fluid chamber 6 are equal and,

p— -
et

owing amount of the hydraulic fluid

accordingly, the :

to the measuring cylinder 32 is equal with the filling

~amount of the paint of the paint bag 5.

lethis case,:Mutimacontrdlunité&h.thejposition

X3 for the pilston 33 displacing from the piston position

17
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X, at the instance the paint bag 5 1s emptied is monitored

by the position sensor 34 and the flowing amount of the

hydraulic fluid 1s calculated successively.

That 1s, assuming the cross sectional area for the
measuring cylinder 32 as S, the in-flow amount Q 1is
calculated as:

Q=X (X3-X72)

Then, at the instance the calculated flow-in

amount Q reaches a predetermined filling amount of the

paint to be filled in the coating bag 5, the color change

valve CV;, the trigger valve TG, and the hydraulic fluid

rﬁ

valve DV are closed to complete the filling of the paint

to the paint filling tank C.
[0029]

Then, since an appropriate amount of the paint is

i

"1lled after once eliminating the paint remaining in

the paint bag 5, when the paint filling tank C completed

with the filling of the paint is mounted to the coating
machine T and coating is conducted, even if the

procedures are repeated by a number of times, this does

not cause pbursting of the paint bag 5 due to accumulation

F

of a surplus paint or lack of paint due to the excess

amount of the paint used.

Industrial Applicability

18
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(0030]
As h'as been described above, the present idnvention
is applicable to an application use of fi1lling a coating

material to a coating material filling tank mounted

detachably to a coating machine in a case of conducting
coating by using an aqueous paint or conductive paint

particularly.

Description for References

T coating machine (coating application machine)

Nt

C paint (coating material) filling tank

19
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coating material in the coating material bag, the device

comprising:

a coating material filling attachment for connecting a

coating material supply/discharge system for
supplying/discharging the coating material; and

a hydraulic fluid supply/discharge system for
supplying/discharging a hydraulic fluid with the coating
material filling tank;

wherein the hydraulic fluid supply/discharge system has a

pressure sensor for detecting that the coating material bag

1s empty by supplying the hydraulic fluid to the outside of
the coating material bag and extruding the coating material

remaining in the coating material bag by the pressure of

supply of the hydraulic fluid, and a metering cylinder for
detecting the filling amount of the coating material filled
1n the coating material bag based the amount of the
hydraulic fluid extruded from the hydraulic fluid tank

along with filling of the coating material to be started

r— 0

Brief Description of the Drawings

100311

[F1g. 1] 1s an explanatory view showing a coating

material filling device and a method therefor according

to the iInvention.
[F1g. 2] is an explanatory view showing a coating

material filling device and a method therefor according

to the 1nvention.

[Fig. 3] is an explanatory view showing a coating

material filling device and a method therefor according

to the 1nvention.

19a
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[FF1g. 4] is an explanatory view showing the entire

coating apparatus.

Description for References

T coating machine (coating application machine)

C paint (coating material) filling tank

19b
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4 paint (coating material) filling device

5 paint (coating material) bag

6 hydraulic fluid chamber

“10 attachment

21 coating material supply/discharge system

272 hydraulic fluid Supply/discharge system
31 préssure Sensor

32 metering cylinder

20
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ﬁ

The embodiments of the invention 1n which an exclusive

property or privilege is claimed are defined as follows:

1. A method of filling a coating material by detaching a
coating material filling tank having a soft and flexible
coating material bag to be filled with a coating material

—d

from a coating machine and filling the coating material to

the coating material bag, which i1ncludes discharging

remalning coating material by supplying a hydraulic fluid

to the outside of the coating material bag, squashing the

ﬁ

coating material bag by the pressure of supply, extrudiling

the remalining coating material to empty the coating

material bag, then, filling coating material by supplylng a

ﬁ

predetermined amount of the coating material to the coating

material bag, and

during the coating material filling, detecting a burst

ﬁ

p

of the coating material bag based on a change of a physical

property of the hydraulic fluid extruded from a hydraulic
fluid tank.
2. The coating material filling method according to claim

1, wherein an empty state of the coating material bag 1s

pr= —

detected based on the pressure of supply of the hydraulic

fluid during the remaining coating material discharging.

3. The coating material filling method according to claim

1 or 2, wherein the coating material filling amount in the

coating material bag 1s detected based on the extrusion

amount of the hydraulic fluid extruded from the hydraulilc

ﬁ

fluid tank along with filling of the coating material

during the coating material filling.

4, The coating material filling method according to claim

3, wherein the hydraulic fluid 1s caused to flow 1nto a

21
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measuring cylinder and the extrusion amount of the

hydraulic fluid 1s detected by the position of the piston

thereof.
5. The coating material filling method according to any
one of claims 1 to 4, wherein in a case of supplyling an

optional paint selectively from paints of plural colors by

a color exchanger during the coating material filling, a

precedlng color palnt remaining 1n the color exchanger 1s

Fﬁ

f by a discharged paint extruded by the hydraulic

cleaned o:

fluid during the remaining coating material discharging and

—

the flow channel of the color exchanger 1s filled with the

dlischarge paint.

-

"11ling a coating material by detaching a

0. A device for

coating material filling tank having a soft and flexible

coating material bag to be filled with a coating material

from a coating machine and filling the coating material to

the coating material bag including;

a coating material filling attachment that connects a

coating material supply/discharge system that

supplies/discharges a coating material, and a hydraulic

fluid supply/discharge system that supplies/discharges a

hydraulic fluid to the coating material filling tank,
the hydraulic fluid supply/discharge system includes a

pressure sensor that detects that the coating material bag

1s emptied by supplying the hydraulic fluld to the outside

gl

of the coating material bag and extruding the coating

material remalning in the coating material bag by the

P

pressure of supply of the hydraulic fluid, and a metering

F

cylinder that detects the filling amount of the coating

material filled in the coating material bag based on the

ﬁ

amount of the hydraulic fluid extruded from a hydraulic

272
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fluid tank along with filling of the coating material to be

started after emptying the coating material bag, and

F

a detector that detects a burst of the coating

1

material bag during coating material filling based on a

*

change of a physical property of the hydraulic fluild

extruded from the hydraulic fluid tank.

7. The coating material filling device according to claim

6, wherein the coating material supply/discharge system has

a color exchanger that selectively supplies an optional

H

paint among paints of plural colors, and the color

exchanger is connected with the coating material filling

attachment.

3 . The coating material filling device according to claim

6 or 7, wherein a paint channel formed 1n a color exchanger

r—

is connected at a top end thereof with the coating materilal

pr—

tank, and provided at a rear end thereof with a cleaning

fluid valve and liquid waste valve, and color change valves

M—

for respective colors are disposed 1n a midway thereof.

23
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