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PRODUCTION METHOD AND PRODUCTION APPARATUS OF
SHEET

BACKGROUND OF THE INVENTION

1. Field of the Invention

CERAMIC GREEN

The present invention relates to a production method

and a production apparatus of a ceramic green

sheet. More

specifically, it relates to a method and an apparatus for

producing a ceramic green sheet with a carrier film lined

thereon.

2. Description of the Related Art

In producing a laminated ceramic electronic part such

as a laminated ceramic capacitor, ceramic green sheets are

laminated. In order to achieve a high performance as well

as a smaller size or a thinner shape of the laminated

ceramic electronic part, it is effective to have the ceramic

green sheets as a thin layer.

On the other hand, a ceramic green sheet is

mechanically weak. Therefore, in the case of the above-

mentioned thin layer, a flexible carrier f£ilm

is prepared to

be applied with a ceramic slurry for forming a ceramic green

sheet in order to compensate the mechanical strength. And

further, the ceramic green sheet is handled in a state lined

with the carrier f£film in the subsequent steps.

As mentioned above, a doctor blade method has been




used conventionally for forming a ceramic green sheet on a
carrier film.

However, the above-mentioned doctor blade method
involves a problem in that a comparatively large
irregularity tends to generate in terms of the thickness of
the obtained ceramic green sheets because the thickness of
the obtained ceramic green sheets fluctuates according to
the physical property of the ceramic slurry, such as the
viscosity, the specific gravity, and the solid component
concentration, and according to the liquid level change in
the tank for storing the ceramic slurry to be supplied to
the doctor blade part by the ceramic slurry consumption.

On the other hand, as a method for forming a coat film
such as an adhesive on a carrier f£ilm, a method of using a
slurry coater comprising a slurry room provided with an
opening toward the outside for receiving a coating liquid
(slurry) Supply with a doctor edge formed along one side rim
of the opening has been considered. According to the method,
a coat film of a slurry can be formed on a carrier film by
supplying the slurry to the slurry room and pressing the
carrier £film to the fringe part of the opening of the slurry
room so as to close the opening, and moving the carrier film
along the opening such that the doctor edge exists at the

downstream side.

In this method, since the internal pressure of the
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slurry room is one factor to influence the coat £ilm
thickness to be formed on the carrier film, it is important
to constantly maintain the pressure in the slurry room for
evening the coat f£ilm thickness.

Therefore, a method of constantly maintaining the
pressure in the slurry room by providing a pressure sensor
in the slurry room for always measuring the pressure in the
slurry room so that the pressure on the slurry to be sent
into the slurry room can be controlled based on the
measurement result can be considered.

However, if the pressure of the slurry to be sent is
controlled based on the measurement result by the pressure
sensor as mentioned above, since the pressure sensor is
provided inside the slurry room, the pressure sensor tends
to function too sensitively so that the pressure of the
slurry to be supplied to the slurry room is frequently
changed, resulting in an inconvenience that the coat film
thickness fluctuates therefor.

Accordingly, if this method of using a slurry coater
is to be adopted as a method for forming a céramic green
sheet on a carrier film, it is disadvantageous in that the
film thickness irregularity of the green sheets is large so
that a laminated ceramic electronic part cannot be obtained
with stable characteristics. The smaller the electronic

part is, the larger the disadvantage is.



SUMMARY OF THE INVENTION

Accordingly, in order to solve the above-mentioned
problems, an object of the present invention is to provide a
production method and a production apparatus of a ceramic
green sheet, capable of producing the ceramic green sheet
with an even thickness.

A production method of a ceramic green sheet according
to the present invention comprises the steps of:

preparing a slurry coater for receiving the ceramic
slurry supply, provided with an opening toward the outside
with a doctor edge fprmed along one side rim of the opening,

preparing a carrier f£ilm for formihg a ceramic green
sheet made from the ceramic slurry fhereon, and

forming a cefamic green sheet made from the ceramic
slurry on the carrier film by supplying the ceramic slurry
to the slurry room and pressing the carrier £ilm to the
fringe part of the opening of the slurry room so as to close
the opening, and moving the carrier film along the opening
such that the doctor edge exists at the downstream side:

further comprising the steps of:

‘measuring the flow rate of the ceramic slurry actually
supplied to the slurry room and measuring the thickness of
the ceramic green sheet actually formed on the carrier £ilm,

seeking data on an appropriate flow rate of the



ceramic slurry to be supplied to the slurry room for
obtaining a cerémic green sheet with a desired fhickness
based_on the measured actual data on the ceramic slurry flow
rate and the measured actual data on the ceramic green sheet
thickness, and

controlling the flow rate of the ceramic slurry to be
supplied to the slurry room based on the appropriate flow
rate data for solving the above-mentioned technological
problems.

In the slurry coater to be used in a production method
of a ceramic green sheet according to the present invention,
it is preferable that the slurry room comprises a first
slurry room, a slurry channel communicating with the first
slurry room, having a cross-section smaller than that of the
first slurry room, and a second slurry room communicating
with the slurry channel, having a cross-section larger than
that of thg slurry channel so that the ceramic siufry supply
is received at the first slurry room and the opening is
formed in the second slurry room. |

On the other hand, a production apparatus of a ceramic
green sheet according to the present invention is for
implementing the above-mentioned production method. The
production apparatus comprises a slurry coater having a
slurry room provided with an opening toward the outside for

receiving a slurry supply with a doctor edge formed along



one side fim of the opening,

a carrier film holding member for holding a carrier
film for forming a ceramic green sheet made from the ceramic
slurry thereon such that the carrier film is pressed to the
fringe part of the opening of the slurry room so as to close
the opening, and is moved along the opening such that the
doctor edge exists at the downstream side,

a flow rate measuring means for measuring the flow
rate of the ceramic slurry actually supplied to the slurry
room,

a thickness measuring means for measuring the
thickness of the ceramic green sheet actually formed on the
carrier film,

an appropriate flow rate data calculating means for
sgeking data on the appropriate flow rate of the ceramic
slurry to be supplied to the slurry room for obtaining a
ceramic green sheet with a desired thickness based on the
measured actual flow rate data on the ceramic slurry flow
rate measured by the flow rate measuring means and the
actual thickness data on the ceramic slurry thickness
measured by the thickness measuring means, and

a flow rate cohtrolling means for controlling the flow
rate of the ceramic slurry to be supplied to the slurry room
based on the appropriate flow rate data.

In the production apparatus of a ceramic green sheet



according to the present invention, it is preferable that
the slurry room comprises a first slurry room, a slurry
channel communicating with the first slurry room, having a
cross-section smaller than that of the first slurry room,
and a second slurry room communicating with the slurry
channel, having a cross-section larger than that of the
slurry channel so that the ceramic slurry supply is received
at the first slurry room and the opening is formed in the
second slurry room.

Further, in the production apparatus of a ceramic
green sheet according to the present invention, it is
preferable that the flow rate measuring means includes a
mass flow meter,'the thickness measuring means includes a
non-contact type film thickness-meter such as X-ray, P-ray.
and laser, and the carrier film holding member includes a
backing roll disposed such that the opening can be closed by
pressing the carrier film onto the fringe part of the
opening of the slurry room while keeping the carrier £ilm on
the peripheral surface thereof, for moving the carrier film
in the direction such that the doctor edge exists at the
downstream side.

According to the production method of a ceramic green
sheet according to the present invention, the flow rate of
the ceramic slurry actually supplied to the slurry room of

the slurry coater is measured and the thickness of the



ceramic green sheet actually formed on the carrier film is
measured so that data on an appropriate flow rate of the
ceramic slurry to be supplied to the slurry room for
obtaining a ceramic green sheet with a desired thickness can
be soﬁght based on the measured actual data on_the ceramic
slurry flow rate and the measured actual data on the ceramic
greeﬁ sheet thickness, and the flow rate of the ceramic
slurry to be supplied to the slurry room is controlled based
on the appropriate flow rate data. Therefore, since the
flow rate can be controlled at a position relatively away
from the slurry room, an excessive control cannot be
provoked. Further, since the thickness of the ceramic green
sheet actually formed on the carrier film can be controlled
while monitoring the thickness, contfol can be conducted
with a high accuracy, and continuation of producing ceramic
green sheets with an undesired thickness can be prevented.
By adopting the production method to a laminated ceramic
electronic part, it can contribute to stabilization of the
characteristics and downsizing of the device.

Since the slurry room comprises a first slurry room, a
slurry channel communicating ﬁith the first slurry room,
having a cross-section smaller than that of the first slurry
room, and a second slurry room communicating with the slurry
channel, having 3 cross-section larger than that of the

slurry channel so that the ceramic slurry supply is received



at the first slurry room and the opening is formed in the
second slurry room in a slurry coater used in a production
method of a ceramic green sheet according to the present
invention, the influence of irregularity of the pulse of the
pump for supplying the ceramic slurry to the first slurry
room can be avoided in the second slurry room so that the
internal pressure in the second slurry room can be
maintained constantly at a high level. Therefore, this can
also contribute to the even thickness of the ceramic green
sheet.

On the other hand, according to the production
apparatus of a ceramic green sheet according to the present
invention, since a flow rate measuring means for measuring
the flow rate of the ceramic slurry actually supplied to the
slurry room, a thickness measuring means for measuring the
thickness of the ceramic green sheet actually formed on the
carrier film, an appropriate flow rate data calculating
means for seeking data on the appropriate flow rate of the
ceramic slurry to be supplied to the slurry room for
obtaining a ceramic green sheet with a desired thickness
.based on the measured actual flow rate data on the ceramic
slurry flow rate measured by the flow rate measuring means
and the actual thickness data on the ceramic slurryl
thickness measured by the thickness measuring means, and a

flow rate controlling means for controlling the flow rate of
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the ce:amic slurry to be supplied to the slurry room based
on the appropriate flow rate data are provided and the flow
rate controlling means can be provided relatively away from
the slurry room, the effects the same as the effects of the
above-mentioned production method can be provided by
producing a ceramic green sheet with the production
apparatus.

Furthermore, since the slurry room comprises a first
slurry room, a slurry channel communicating with the first
slurry room, having a cross-section smaller than that of the
first slurry room, and a second slurry room communicating
with the slurry channel, having a cross-section larger than
that of the slurry channel so that the ceramic slurry supply
is received at the first slurry room and the opening is
formed in the second slurry room in the production apparatus
of a ceramic green sheet according to the present invention,
the influence of irregularity of the pulse of the pump for
supplying the ceramic slurry to the first slurry room can be
avoided in the second slurry room so that the internal
pressure in the second slurry room can be maintained
constantly at a high level. Therefore, this can also
contribute to the even thickness of the ceramic green sheet.

Further, since the flow rate measuring means includes
a mass flow meter in the production apparatus of a ceramic

green sheet according to the present invention, since the
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mass flow meter can measure the méss passing thereby per a
unit time, an accurate measurement can be conducted without
trouble even if the ceramic slurry pressure fluctuated due
to the fluctuation of the specific gravity, the viscosity,
and the like, of the ceramic slurry, or the ligquid level
change of the ceramic slurry by the ceramic slurry
consumption, and the like, in supplying the ceramic slurry
from the slurry tank.

Moreover, since the thiqkness measuring means includes
a non-contact type film thickness meter in the production
apparatus of a ceramic green sheet according to the present
invention, the thickness can be measured highly accurately
with respect to the ceramic green sheet so that it can
contribute to a further accurate thickness control of the
lceramic green sheet.

Further, since a backing roll is provided for keeping
the cérrier film on the peripheral surface thereof as the'>(
carrier film holding member for holding a carrier £ilm such
that the carrier film is pressed to the fringe part of the
opening of the slurry room so as to close the opening, and
is moved along the opening such that the doctor edge exists
at the downstream side, the carrier film can be maintained
stably for closing the opening by the contact with pressure,
and the carrier f£ilm can be moved as desired according to

the rotation of the backing roll. Furthermore, by changing
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the distance between the backing roll and the doctor edge,
the thickness of the ceramic green sheet to be obtained can

be changed easily.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram for explaining a production
method and a production apparatus of a ceramic green sheet
according to one embodiment of the present invention,
schematically showing a produétion apparatus 1, forming the
ceramic green sheet.

FIG. 2 is a cross-sectional view schematically showing .

a slurry coater 5 shown in FIG. 1 and a backing roller 6

provided in relation thereto.

DESCRIPTION OF THE PREFERRED EMBODIMENT

FIGS. 1 and 2 are for explaining a production method
and a production apparatus of a ceramic green sheet
according to one embodimént of the present invention in the
state of producing a ceramic green sheet.

FIG. 1 shows the entire configuration of the
production apparatus 1 including a controlling system. As
shown in FIG. 1, the production apparatus 1 is for applying
a ceramic slurry 2 onto a carrier film 3 so that a ceramic
green sheet 4 can be formed on the carrier film 3,

comprising a slurry coater 5 for applying the ceramic slurry
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2 onto the carrier £ilm 3. FIG. 2 shows the slurry coater 5
and a backing roll 6 provided in relation thereto.

With reference to FIG. 2, the configuration of the
slurry coater 5 and the backing roll 6 will be explained.

The slurry coater 5 comprises a first slurry room 8
for receiving the supply of the ceramic slurry 2 shown by
the arrow 7 to be sent with pressure, a slurry channei 9
communicating with the first slurry room 8, having a cioss-
section smaller than that of the first slurry room 8, and a
second slurry room 11 communicating with the slurry channel
9, having a cross-section larger than that of the slurry
channel 9, provided with an opening 10 toward the outside
formed therein. A doctor edge 12 is formed at the f£ringe
part of the opening 10 along one side rim thereof.

In the slurry coater 5, the ceramic slurry 2 supplied
to the first slurry room 8 is supplied to the second slurry
room 11 via the slurry channel 9. By accordingly supplying
the ceramic slurry 2 from the first slurry room 8 to the
second slurry room 11 through the slurry channel 9 having a
comparatively small cross-section, the internal pressure of
the second slurry room 11 can easily be maintained
constantly at a high ievel.

It is preferable that aggregate particles having a
particle size 10 times as large as the average particle size

of the ceramic powders contained in the ceramic slurry 2 or
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more are preliminarily eliminated from the céramic slurry 2
to be sent to the first slurry room 8 with pressufe.
Therefor, an absolute pergolating filter capable of securely
gathering aggregate particles having a particle size 10
times as large as the average particle size of the ceramic
powders or more is used so that a ceramic slurry percolated
by the filter can only be supplied to the first slurry room
8 as the ceramic slurry 2. A

On the other hand, the backing roll, which serves as a
carrier film holding member, is disposed such that the
opening 10 can be closed by contacting the carrier film 3 to
the fringe part of the opening 10 of the second slurry room
11 with pressure while keeping the carrier film 3 on the
peripheral surface thereof. The carrier £ilm 3 is supplied
to the periﬁheral surface of the backing roll 6 via a guide
roll 13 so as to be moved in the direction such that the
doctor edge 12 exists at the downstream side by the backing
roll 6 rotation in the arrow 14 direction.

In the configuration heretofore mentioned, the ceramic
slurry 2 is sent to the first slurry room 8 with pressure,
and then, is supplied to the second slurry room 11 via the
slurry channel 9. On the other hand, the carrier film 3
placed on the peripheral surface of the backing roll 6 moves
along the opening 10 of the second slurry room 11 according

to the backing roll 6 rotation while closing the opening 10



- 15 -

of the second slurry room 11. Therefore, when the carrier
film 3 passes the doctor edge.12, the ceramic slurry 2 in
the second slurry room 11 is applied to the carrier film 3
by the pressure from the doctor edge 12. Accordingly, a
ceramic green sheet 4 made from the ceramic slurry 2 can be
formed on tﬁe carrier f£ilm 3.

As shown in FIG. 1, the carrier film 3 to be conveyed
to the slurry coater 5 is prepared in a state wound around a
sﬁpply reel 15. Then it is pulled out therefrom in the
arrow 16 direction so as to be supplied to the peripheral
surface of the backing roll 6. After passing the slurry
coater 5, the ceramic green sheet 4 formed on the carrier
film 3 is dried while being conveyed in the arrow 17
direction. Thereafter, it is taken up on a winding reel 18
with the carrier £ilm 3.

As shown in FIG. 1, the ceramic slurry 2 to be
supplied to the first slurry room 8 is sent from a slurry
tank 19 via a pump 20 with pressure.

The thickness of the ceramic green sheet 4 formed as
mentioned above can be adjusted basically by altering the
distance between theibacking roll 6 and the doctor edge 12.
However, the thickness of the obtained ceramic green sheet 4
can fluctuate, for example, by the internal pressure change
in the second slurry room 11 or the change of the viscosity,

the specific gravity, the solid component concentration, and
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the like, of the ceramic slurry 2 to be used.

In order to produce a ceramic green sheet 4 with an
even thickness by préventing the thickness fluctuation of
the ceramic green sheet, the below-mentioned configuration
is adopted in this embodiment. _

As shown in FIG. 1,_a'flow meter 21 is disposed in the
supply path of the ceramic slurry 2 from the pump 20 to the
slurry coater 5 as the flow rate measuring means for
measuring the flow rate of the ceramic slurry 2 actually
supplied to the first slurry room 8 (see FIG. 2). As the
flow meter 21, an electromagnetic flow meter, a Coriolis
type mass flow meter, a supersonic flow meter, and a
differential flow meter can be used advantageously.

Further, a film thickness meter 22 is provided in
relation to the conveyance path of the ceramic green sheet 4
.in the arrow 17 direction as the thickness measuring means
for measuring the thickness of the ceramlic green sheet 4
actually formed on the carrier £ilm 3. As the film
thickness meter 22, it is preferéble to utilize a non-
contact type thickness measuring technology, such as laser
displacement, radioactive ray, and capacitance change.

An appropriate flow rate data calculating means 26 is
provided for seeking appropriate flow rate data 25 on the
appropriate flow rate of the ceramic slurry 2 to be supplied

to the first slurry room 8 for obtaining a ceramic green
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sheet with a desired thickness based on the actual flow rate
data 23 on the flow rate of the cefamic slurry 2 measured by
the flow meter 21 and the actual thickness data 24 on the
thickness of the ceramic green sheet 4 measured by the f£ilm
thickness meter 22. The appropriate flow rate'data
calculating méans 26 can comprise, for example, a personal
computer.

A flow rate controlling means 27 for controlling the
flow rate of the ceramic slurry 2 to be supplied to the
first slurry room 8 based on the above-mentioned appropriate
flow rate data 25 is provided in the ceramic slurry 2 supply
path from the pump 20 to the flow rate meter 21. The flow
rate controlliﬁg means 27 can comprise, for example, a valve.
When the ceramic slurry 2 is sent with pressure without
using a pump 20, but by applying a backing pressure to the
slurry tank 19, a means for controlling the backing pressure
serves as the flow rate controlling means. Furthermore,
when a rotation pump such as a gear pump is used as the pump
20, a means for controlling the rotational frequency of the
rotation pump serves as the flow rate controlling means.

The controlling system functions in the ceramic green
sheet production apparatus 1 as follows.

The flow rate of the ceramic slurry 2 aétually
supplied to the first slurry room 8 is measured by the flow

rate meter 21 as well as the thickness of the ceramic green



- 18 -

sheet 4 actually formed on the carrier film 3 is measured by
the film thickness meter 22.

The actual flow rate data 23 on the flow rate of the
ceramic slurry 2 and the actual thickness data 24 on the
thickness of the ceramic green sheet 4 accordingly measured
are inputted to the appropriate flow rate data calculating
means 26. Appropriate flow rate data 25 on the appropriate
flow rate of the ceramic slurry 2 to be supplied to the
first slurry room 8 for obtaining a ceramic green sheet 4
with a desired thickness are sought in the appropriate flow
rate data calculating means 26 based on the actual flow rate
data 23 and the actual thickness data 24. In order to seek
the appropriate flow rate data 25, the relationship between
the specific gravity and the flow rate of the ceramic slurry
2, the width and the targeted thickness of the ceramic green
sheet 4, and the flow rate data of the ceramic slurry 2 to
be needed according to the moving rateaof the carrier film 3
are calculated in advance so that the flow rate data are
stored in the appropriate flow rate data calculating means
26.

The above-mentioned appropriate flow rate data 25 are
inputted to the flow rate controlling means 27. The flow
rate controlling means 27 controls the flow rate of the
ceramic slurry 2 to be supplied to the first slurry room 8

based on the appropriate flow rate data 25.
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As mentioned above, this embodiment is for adjusting
the flow rate of the ceramic slurry 2 by the feedback
control of the flow rate controlling means 27 disposed
relatively away from the second slurry room 11 according to
the actual flow rate data 23 and the actual thickness data
24 on the actual flow rate and the actual thickness obtained
by measuring the flow rate of the ceramic slurry 2 actually
supplied to the first slurry room 8 and the thickness of the
ceramic green sheet 4 actually formed on the carrier film 3.
Therefore, an excessive control cannot be provoked unlike
the above-mentioned.case where the pressure sensor is
provided in the slurry room (corresponding to the second
slurry room 11) for always measuring the pressure in the
slurry room so that the pressure of the slurry to be sent
into the slurry room is controlled for constantly
maintaining the pressure in the slurry room based on the
measurement result.for eﬁening the coat film thickness
thereby. Moreover, since the thickness is controlled while
monitoring the thickness of the ceramic green sheet 4
actually formed on the carrier film 3, control can be
conducted with a high accuracy. Besides, continuation of

ceramic green sheets with an undesired thiékness can be

prevented.
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WHAT 1S CLAIMED IS:

1. A production method of a ceramic green sheet
comprising the steps of:

preparing a slurry coater for receiving the ceramic
slurry supply, provided with an opening toward the outside
with a doctor edge formed along one side rim of the opening,

preparing a carrier film for forming a ceramic green
sheet made from the ceramic slurry thereon, and

forming a ceramic green sheet made from the ceramic
slurry on the carrier film by supplying the ceramic slurry
to the slurry room and pressing the carrier f£film to the
fringe part of the opening of the slurry room so as to close
the opening, and moving the carrier f£ilm along the opening
such that the doctor edge exists at the downstream side:

further comprising the steps of:

measuring the flow rate of the ceramic slurry actually
supplied to the slurry room and measuring the thickness of
the ceramic green sheet actually formed on the carrier film,

seeking data on an appropriate flow rate of the
ceramic slurry to be supplied to the slurry room for
obtaining a ceramic green sheet with a desired thickness
based on the measured actual data on the ceramic slurry flow

rate and the measured actual data on the ceramic green sheet

thickness, and
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controlling the flow rate of the ceramic slurry to be

supplied to the slurry room based on the appropriate flow

rate data.

2. The productidn method of a ceramic green sheet
according to claim 1, wherein the slurry room comprises a
first slurry room, a slurry channel communicating with the
first slurry room, having a cross-section smaller than that
of the first slurry room, and a second slurry room
communicating ﬁith the slurry channel, having a cross-
section larger than that of the slurry channel so that the
ceramic slurry supply is received at the first slurry room

and the opening is formed in the second slurry room.

3. A production apparatus of a ceramic green sheet
comprising:

a slurry coater having a slurry room provided with an
opening toward the outside for receiving a slurry supply
with a doctor edge formed along one side rim of the opening,

a carrier film holding member for holding a carrier
film for forming a ceramic green sheet made from the ceramic
slurry thereon such that the carrier film is pressed to the
fringe part of the opening of the slurry room'so as to close
the opening, and is moved along the opening such that the

doctor edge exists at the downstream side,
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a flow rate measuring means for measuring the flow
rate of the ceramic slurry actually supplied to the slurry
room,

a thickness measuring means for measuring the
thickness of the ceramic green sheet actually formed on the
carrier film,

an appropriate flow rate data calculating means for
seeking data on the appropriate flow rate of the ceramic
slurry to be supplied to the slurry room for obtaining a
ceramic green sheet with a desired thickness based on the
measured actual flow rate data on the ceramic slurry flow
rate measured by the flow rate measuring means and the
actual thickness data on the ceramic slurry thickness
measured by the thickness measuring means, and

a flow rate controlling means for controlling the flow
rate of the ceramic slurry to be supplied to the slurry room

based on the appropriate flow rate data.

4. The production apparatus of a ceramic green sheet
according to claim 3, wherein the slurry room comprises a
first slurry room, a slurry channel communicating with the
first slurry room, having a cross-section smaller than that
of the first slurry room, and a second slurry room
communicating with the slurry channel, having a cross-

section larger than that of the slurry channel so that the
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ceramic slurry supply is received at the first slurry room

and the opening is formed in the second slurry room.

5. The production apparatus of a ceramic green sheet
according to claim 3 or 4, wherein the flow rate measuring

means includes a mass flow meter.

6. The production apparatus of a ceramic green sheet
according to claim 3 or 4, wherein the thickness measuring

means includes a non-contact type film thickness-meter.

7. The production apparatus of a ceramic green sheet
according to any of claims 3 to 6, wherein the carrier film
holding member includes a backing roll disposed such that
the opening can be closed by pressing the carrier film onto
the fringe part of the opening of the slurry room while
keeping the carrier £ilm on the peripheral surface thereof,
for moving the carrier f£ilm in the direction such that the

doctor edge exists at the downstream side.



