SHEET FGRM NG MACHI NE BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a sheet form ng machi ne which fornms a
sldrry material into a sheet by use of a pair of coating nenbers. 2.
Description of Related Art Cenerally, ceram ¢ green sheets are nmade by
casting. In the casting, a slurry material is continuously poured onto a
traveling organic filmas a sheet with a gpecified thick- ness, and the
material on the organic filmis dried and rolled wup during the travel of
the organic film A sheet formng nachine is used to carry out the
casting. Conventionally, a sheet SHEET FORMANG MACHINEr ovi ded with a reverse
roll coater as shown in Fig. 3, a knife coater as shown in Fig. 4 or the

| ike so as to continuously pour a slurry material onto an organic film

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a sheet forming
machine which forms a slurry material into a sheet by use of
a pair of coating members. |
2. Description of Related Art

Generally, ceramic green sheets are made by casting.
In the casting, a slurry mgterial is continuously poured onto
a traveling organic film as a sheet with a specified thick-
ness, and the material on the organic film is dried and
rolled wup during the travel of the organic film, A sheet
forming machine is used to carry out the casting.

Conventionally, a sheet forming machine is provided
with a reverse roll coater as shown in Fig. 3, é knife coater
as shown in Fig. 4 or the like so as to continuously pour a
slurry material onto an organic film.

The reverse roll. coater of Fig. 3 has a palir of
coating rolls R. and Rz, and a back-up roll Ra. The rolls
R, Rz and Ra are rofated in the same dilrection (clockwise
direction in this example). The coating rolls R, and R= are
arranged opposite each other with a specified space H 1in-
between. While a slufry material S is poured through the

space between the coating rolls Ri and Rz, an organic film B



The reverse roll coater of Fig. 3 has a pair of coating rolls [err] and
[err] and a back-up roll [err]. The rolls RL, [err] and [err] are
rotated in the same direction (clockwi se direction in this exanple). The
coating rolls [err] and [err] are arranged opposite each other with a

specified space H in- between. Wiile a slurry material S is poured
through the space between the coating robls [err] and [err] an organic
filmB -2- is continuously fed by the back-up roll [err] Ther eby,

the material S poured through the space between the coating rolls [err] and
[err] comes ggtocbheinneasly f ek By 8Ad bhekraberbal RalS MpHEreBy9 athe

sheet F. The knife coater of Fig. 4 has a coating knife N. a coating rol

R2 and a bachatprialll S[ ppukedTbhrooghsther spaaadbgeweén the coating rolls
R: and Rz comes onto the organic film B, and the material S
is made into a sheet F.

The knife coater of Fig. 4 has a coating knife N, a
coating roll Rz and a back-up roll Ra. The rolls Rz and Ra
are rotated 1in the same direction (clockwise direction in
this example). While a slurry material S i1s poured through
the space H between the coating knife'N and the coating roll
R=, an organic film B is continuously fed by the back-up roll
Rs. Thereby, the ﬁaterial S poured through the sbace between
the knife N and the roll Rz comes onto the organic film B,
and the material S is made into a sheet F.

In the reverse roll coater of Fig. 3, the space H
between the coating rolls R. and Rz serves as an inlet of the
material S and is an important factor which determines the
thickness of the sheet F. Likewise, in the knife coater of
Fig. 4, the spacé H between the coating knife N and the
‘coating roll Rz 1s an important factor which determines the
thickness of the sheet F. Therefore, in order to make a
sheet F with a uniform thickness, the space H must be Kept
constant while the coating rolls Ri and Rz are rotating.

However, it is difficult to produce exactly cylindrl-
cal rolls Ri and Rz because of errors in processing, and the
rolls Ra and R= generally have out-of-roundness of about

several micrometers to scores of micrometers. Also, even |(f



are rotated in the sanme direction (clockw se direction in this exanple).
Wiile a slurry material S is poured through the space H between the coating
knife N and the coating roll R2, an organic filmB is continuously fed by
the back-up roll R3. Thereby, the material S poured through the space
between the knife N and the roll [err] conmes onto the organic filmB, and
the material S is nmade into a sheet F. Lngthe reverse roll coater of Fig.

3, the space H between the coating rolls [err] and [err] serves as an inlet
of the material S and is an inportant factor which determ nes the thickness

of the sheetafr. ekhleWegeintdpithe koiiecsnaberppbdiitéd, dbetli@seéPete Errors
between the coating knife N and the coating roll [err] is an inportant

fact or whi chinepeowidténgt Aeshhftknesshef cybéndheeal FroTheretoertriai vy des
to make a sheet F with a uniformthickness, the space H nust be kept

const ant whi genehatedat i njceorfitngdy; | whihlle| the] caatingt rolhg. RHowanér , Rit
Is difficult to produce exacth cylindri-

. are rotating, the level of the circumferential point of each
roll which faces the other roll changes periodically. Conse-
quently, the space H between the rolls R. and Rz 1in the
reverse roll coater of Fig. 3 or the space H between the
knife N and the roll Rz in the knife coater of Fig. 4 changes
during the rotation of the coating rolls Ri and R-=.

The change of the space H is described in connection
with the reverse roll coater of Fig. 3. As shown in Fig. 2a,
the coating roll R, is rotated at a relatively low speed, and
the 1level of the circumferential point facing the roll R=
changes periodically as indicated by a curve C.. The coating
roll R= is rotated at a higher speed, and the level of the
circumferential point facing the roll R. changes periodically
as 1ndicated by a curve Cz. The change of the space H be-
tween the rolls R. and R= is indicated as the change of the
distance between the curves Ci and Cz. The space between the
rolls R. and Rz is H, at a moment #nd is H2( #H.) at another
-moment.

In accordance with the change of the space H between
the rolls Ra and Rz, the thickness of the material S poured
through the space H changes. Thus, it is difficult to form a

sheet F with a uniform thickness.



cal rolls [err] and [err] because of errors in processing, and the rolls
[err] and [err] generally have out-of-roundness of about several

m crometers to scores of mcronmeters. Al so, even if -3- an exact
cylindrical roll can be produced, because of errors in providing a shaft to
the cylindrical roll, eccentricity is generated. Accordingly, while the

coating rolls [err] and J[err] are rotat%ng, the level of the
h

circunferential point of each roll which ffaces the other roll changes

periodically. Conse- quently, the space H between the rolls [err] and [err]

in the reverse roll coater of @UMMA%Y”O#'¥HE5 Nt ween the knife N and
er o

the roll [err] in the knife coat Fig. 4 changes during the rotation of
the coating rolls [err] and [err]. The change of the space His described
i n connection _

An object of the present invention is to provide a

sheet forming machine which can form a sheet with a uniform
thickness by keeping a constant space between a pair of
coating members which serves as an inlet of a material.

A sheet forming machine according to the present
invention comprises: a pair of coating members, at least one
of which is a coating.roll; driving means for rotating the
coating roll; angle detecting means for detecting a rotation
angle of the coating roll; level change detecting means for
detecting a change pattern of a level of a circumferential
point of the coating roll; and moving means for moving one of
the coating members so as to keep a constant space between
the coating members.

In the structure, the angle detecting means detects
the rotation angle of the coating roll. The 1level change
detecting means detects the level of a circumferential point
of thé coating roll during its rotation and recognizes a
change pattern of -the level.

In accordanée with an output of the angle detecting
means and an output of the level detecting means, the moving
means moves at least one of the coating members such that a
constant space can be kept between the palir of coating mem-
bers.

In +this way, the space between the coating members,
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with the reverse roll coater of Fig. 3. As shown in Fig. 2a, the coating
roll [err] is rotated at a relatively | ow speed, and the |evel of the
circunferential point facing the roll [err] changes periodically as
indicated by a curve [err]. The coating roll [err] is rotated at a higher
speed, and the level of the circunferential point facing the roll [err]
changes periodically as indicated by a cugve [err]. ‘The change of the space
H be- tween the rolls [err] and [err] is Indicated as the change of the

di stance between the curves [err] and [err]. The space between the rolls

[err] and [eghlchSske¥el a8k an"®@A®Bt 8Pdai makeFih1at caBNBEhREpELEBALtaNS,
accordance with the change of the space H between the rolls ferr] and

[err], the tAndknesasetiuthelynt eai she&t wovhed thifopgh theéckpese Heahanpes.
Thus, it is difficult to forma sheet F with a uni formthickness.
formed. With this arrangement, it is not necessary to im-
prove the production accuracy of coating rolls, and an in-
crease in the production cost of coating rolls can be avoid-

ed.
BRIEF DESCRIPTION OF THE DRAWINGS

This and other objects and features of the present
invention will be apparent from the following description
with reference to the accompanying drawings, in which:

Fig. 1 is a schematic view of a sheet forming machine
according to the present invention;

Figs. 2a and 2b are graphs showing change patterns of
the 1levels of circumferential points of a pair of coating
rolls during rotation of the coating rolls;

Fig. 3 is a side view of a conventional reverse roll
coater provided in a sheet forming machine; and

Fig. 4 1s a side view of a conventional knife coater

provided in a sheet forming machine.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present_invention is described

with reféfence to the accompanying drawings.



-4- SUVWVARY OF THE | NVENTI ON An obj ect of the present inventionis to
provide a sheet form ng machi ne which can forma sheet with a uniform

t hi ckness by keeping a constant space between a pair of coating nenbers

whi ch serves as an inlet of a material. A sheet form ng machi ne according
to the present invention conprises: a pair of coating nenbers, at |east one
of which is a coating roll; driving neansgfQr rotating the coating roll;
angl e detecting neans for detecting a rotation angle of the coating roll;

| evel change detecting neans for detecting a change pattern of a |level of a

circunferential poinfrigf, uhgsc@igchemadlilc vaRed G2VaNghERENFokml ng0akh 9RE

of the coating nenbers so as to keep a constant space between the coating

menbers. |In faeeordingt urnte, tmeparegleatdam@h'rm@nneaMedeheets forming ma-
chine has a reverse roll coater, and the reverse roll coater
comprises a pair of coating rolls R, and Rz, and a back-up
roll (not shown). The coating rolls R, and Rz are connected
to a drive mechanism 20 to rotate on respective shafts. The
coating rolls Ri and Rz, and_the back-up roll are rotated in
the same direction.

The .coating rolls R: and R= are arranged opposite
each other with a specified space in-between. While a slurry
material is poured through the space between the coating

_ rolls Ri and R=, an organic film is continuously fed by the
back-up roll. Thereby, the material poured through the space
between the rolls Ri and Rz comes onto the organic film, and
the material is made into a sheet.

The coating rolls R. and Rz are provided with level
detectors 1, and 1z and angle detectors 2., and 2=, respec-
tively. The level detectors 1, and 12 detect the levels of
circumferential points of the respective rolls Ra and Rz
during rotation of the rolls Ri and Rz, and the angle detec-
tors 2; and 2- detect the rotation angles of the respective
rolls Rai and R=.

In the embodiment, the level detectors 1. and 1=z are
differential transforming contact type sensors. However,
non-contact type gap detectors can be used as the 1level

detectors 11 and 1z. Each of the level detectors 1, and 1=



the rotation angle of the coating roll. The |evel change detecting nmeans
detects the level of a circunferential point of the coating roll during its
rotation and recogni zes a change pattern of the level. In accordance with
an out put of the angle detecting nmeans and an output of the |evel detecting
means, the noving neans noves at |east one of the coating nenbers such that
a constant space can be kept between the gair of coating mem bers. In this
way, the space between the coating nenbers, -5- which serves as an inlet
of a material, can be kept constant, and consequently, a sheet with a

uni form thi ckaaspeC@ethe o AetRret any el richin?e?ehd1ae Pblint! bfi 2akf! roll.
necessary to im

The level detectors 1. and 1= are connected to a
level change calculator 3. From outputs of the level detec-
tors 1. and 12, the level change calculator 3 calculates
change values of the levels of the circumferential points of
the rolls R. and Rz during rotation of the rolls R. and R=.

In the embodiment, only a single level detector is
provided to each of the coating rolls Ri and Rz=. However, in
order for more accurate detection, two or more level detec-
tors may be provided to each of the coating rolls R, and R=
to detect the 1eveis of a plurality of circumferential points
of each roll.

The anglé detectors 2, and 2z are, in the embodiment,
rotary encoders fitted to the shafts of the coating rolls Ra:
and R=.

Further, to the coating roll R., shaft movers 4. and
42 are provided. The shaft movers 4, and 4z move the shaft
of the coating roll Ri in the radial direction to keep the
space between the coating rolls R. and Rz constant.

The shaft movers 4. and 4z comprise a pair of - actua-
tors 6. and 6z of an electric, hydraulic, pneumatic or piezo-
electric type, and actuator drivers 8, and 8= which are
connected to the acfuators 6. and 6= respectively.

Numeral 12 denotes a controller which has a microcom-
puter. The controller 12 receives change values of the

levels of the circumferential points of the coating rolls R,



prove the production accuracy of coating rolls, and an in- crease in the
production cost of coating rolls can be avoid- ed. BRI EF DESCRI PTION OF THE
DRAW NGS Thi s and ot her objects and features of the present invention wll
be apparent fromthe follow ng description with reference to the
acconpanyi ng drawings, in which: Fig. 1 is a schematic view of a sheet
form ng nachi ne according to the present- ignvention; Figs. 2a and 2b are
graphs showi ng change patterns of the levels of circunferential points of a
pair of coating rolls during rotation of the coating rolls; Fig. 3 is a
si de vi ew of aadc®ayvdriomrthe rohangee vadhde cadicer] aporyiddatd roxatiiest angleEsng
machine; and Fig. 4 is a side view of a conventional knife coater provided
in a sheet fofm ndremaelilise R1DENA RED fDEBCRNRT a0 1€ dEHEcRREEERREDand 2=.
EMBODI MENTS
From these values, the controller 12 calculates change values
of the levels of the mutually facing circumferential points
of the coating rolls R. and Rz at various rotation angles.
Then, data about the change values at various rotation angles
are stored in a memory 10. The memory 10 comprises a disk
unit, a RAM, etc. During sheet forming, the controller 12
reads the rotation angles of the coating rolls Rai and R-=
detected by the angle detectors 2. and 2=, and Jjudges the
change values of the levels of the mutually facing circumfer-
ential points of the rolls Ri and Rz at the detected rotation
angles, referring to the data stored in the memory 10. Then,
the controller 12 calculates a shaft moving value to keep the
space H between the coating rolls R. and Rz at a specified
value, and transmits the shaft moving value to the actuator
drivers 8. and éz.

Next, sheet forming out of a slurry material by wuse
of the sheet forming machine is described.

Before sheet forming, the coating rolls R. and Rz are
rotated to collect data to be stored in the memory 10. More
specifically, during the rotation, outputs of the angle
detectors 2. and 22 and outputs of the level detectors 1. and
1= are read by the controller 12, and data about change

values of the levels of the mutually facing circumferential

points of the rolls Ri and Rz at various rotation angles of
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An enbodi ment of the present invention is described with reference to the
acgonpanyi ng draw ngs. -6- Fig. 1 is a schematic view of a sheet formng
machi ne according to the present invention. The sheet form ng ma- chine has
a reverse roll coater, and the reverse roll coater conprises a pair of
coating rolls [err] and [err], and a back-up roll (not shown). The coating
rolls [err] and [err] are connected to a griive nmechanism 20 to rotate on
respective shafts. The coating rolls [err] and [err], and the back-up rol
are rotated in the sane direction. The coating rolls [err] and [err] are
arranged opphei rel@éscRiobhndr Ryi alreamadecifromd s$haceutpulbst andnstditede dn
slurry material is poured through the space between the coating

: the memory 10.

For example, the rotation of the coating rolls R.i and
Rz 1is recognized as shown by the graph of Fig. 2a. The
coating roll R, is rotated at a relatively low speed, and the
change of the level of a circumferential point of the roll Ra
1s detected as a pattern indicated by a curve C.. The coat-
ing roll Rz is rotated at a higher speed, and the change of
the 1level of a circumferential point of the roll R= is de-
tected as a pattern indicated by a curve Cz. Data shown as
the curves C. and C=z are stored in the memory 10.

During sheet forming, the controller 12 reads the
rotation ‘angles of the coating rolls R. and Rz from outputs
of the angle detectors 2. and 2z. Then, the controller 12
Judges the change values of the levels of the mutually facing
circumferential points of the coating rolls Ri and Rz at the
detected rotation angles, referring to the data stored in the
memory 10.

From the change patterns, the controller 12 judges
the change values. of the levels of the mutually facing cir-
cumferential points of the coating rolls Ri and R=z=. More
specifically, the change value of the level of the circumfer-
ential point of the coating roll R, is judged referring to
the curve C.i, and the change value of the level of the cir-

cumferential point of the coating roll Rz is judged referring

to the curve C=. in'this embodiment, the shaft movers 4. and
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rolls [err] and [err], an organic filmis continuously fed by the back-up
rojl. Thereby, the material poured through the space between the rolls
[err] and [err] cones onto the organic film and the material is made into
a sheet. The coating rolls [err] and [err] are provided with |evel
detectors [err] and [err] and angle detectors [err] and [err] respec-
tively. The |l evel detectors [err] and 13 etect the |evels of
circunferential points of the respective rolls [err] and [err] during
rotation of. the rolls [err] and [err], and the angle detec- tors [err] and

[err] detect aharetpriovdle Py Go e HiaHd WO IOR,S [Fom thy [Harge
In the enbodi nent, the |evel detectors [err] and [err] are differential

t ransf or m ng vadargsactoft yprthe soatdng rolHemRierand®ir,corthact coptradder 12

detectors can be used as the level detectors [err] and [err]. Each of the

| evel detect®madculatres ¥ shaft moving value which determines the moving
amount of the shaft of the coating roll R.. Then, the con-
troller 12 transmits data about the shaft moving value to the
actuator drivers 8. and 8a.

Thefeby, as shown in Fig. 2b, the shaft of the coat-
ing roll Ri is moved such that the level of the circumferen-
tial point of the coating roll R, facing the coating roll R=
changes in synchronization with the change of the level of
the circumferential point of the coating roll R= facing the
coating roll Ra. Thus, the space H between the coating rolls
Ra and Rz can be kept'constanf.

The space between the coating rolls Ri and Rz is Ho
at a moment, and the spaée therebetween at another moment is
Ho. |

Consequently, although the coating rolls R. and R=
are out of round and eccentric, a sheet with a uniform thick—
ness can be formed.

Although in the embodiment, the shaft movers 4. and
42 are provided only to the coating roll Ri, it is possible
to provide the shaft movers to both the coating rolls R. and
R=. In that case, the shafts 6f the coating rolls R. and Rz
are moved so as to offset the changes of the levels of the
mutually facing circumferential points of <the respective

Tolls Ra. and Rz=. Thereby, the space between the coating



-7- can be set to detect any circunferential point of each roll. The |evel
detectors [err] and [err] are connected to a |level change cal culator 3.
From outputs of the |level detec- tors [err] and [err] the |evel change
calculator 3 calculates change values of the |evels of the
circunferential points of the rolls [err] and [err] during rotation of the
rolls [err] and [err]. In the enbodi nent- 1anl-y a single |level detector is
provided to each of the coating rolls [err] and [err]. However, in order
for nore accurate detection, two or nore | evel detec- tors may be provided
to each of tireldsaRiangndoR=s clamr ble egt| eonjstamtdet ect the | evels of a
plurality of circunferential points of each roll. The angle detectors [err]
and 22 are, in the edboditinenembogdimententbeepsesientednventionsliaf t apofl iede
coating rolls [err] and R2.
to a reverse roll coater. However, the present invention is
applicable to a knife coater which has a coating knife N and
a coating roll Rz. In this case, the level detector 1 and
the angle detector 2» may be provided only to the coating
roll Rz, and the shaft movers 4. and 4= may be provided to at
least one of the knife N and the roll Ra.

In the embodiment, data about change values of the
levels of the mutually circumferential points of the coating
rolls Rai and Rz are stored in the memory 10 before sheet
forming, and the data are used for control of the shaft
movers 41 and 4=z during sheet forming. However, it is possi-
ble to control the shaft movers 4, and 42 in accordance with
outputs of the level detectors 1. and 1z and outputs of the
angle detectors 2. and 2- which are sent during sheet form-
ing.

Although the present invention has been described in
connection with the preferred embodiment, it is to be noted
that various changes and modifications are possible to those
who are skilled in the art. Such changes and modifications

are to be understood as being within the scope of the present

invention.
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Further, to the coating roll [err] shaft novers [err] and 42 are

provi ded. The shaft novers [err] and [err] nove the shaft of the coating
roll [err] in the radial direction to keep the space between the coating
rolls [err] and [err] constant. The shaft novers [err] and [err] conprise a
pair of actua- tors [err] and . [err] of an electric, hyd ' 1

pi ezo- electric type, and actuator drivergglerr] and [err Z

connected to the actuators [err] and [err] respectively. rwllm“ﬂﬂuurmmas

a controller which has a m crocom puter. The controller recei ves ehange

values of the levels of the circunferentgcedIn®i nts of the coating rolls RL

+8- and R2 fromthe change value cal culator 3 and rotation angles of the

rolls [err] and [err] fromthe angle detectors [err] and [err].

i 1. A sheet forming machine for forming a slurry material
into a sheet, comprising:

a pair of coating members which are arranged opposite
each other with a specified space in-between, at least one of
the coatihg members being a coating roll, a slurry material
being fed through the space between the coating members to be
formed into a sheet;

driving means for rotating the coating roll;

angle deteéting means for detecting a rotation angle
of the coating roll;

level change detecting means for detecting a change
pattern of a level of a circumferential point of the cbatiﬁg
roll during rotation of the coating roll; and

moving means for moving at least one of the coating
members in accordance with an output of the angle detecting

means and an output of the level change detecting means so as

"to keep a constant space between the coating members.

2. A sheet forming machine as claimed in claim 1, where-
in:

the coating members are a pair of coating rolls;

~the angle detecting means detects respective rotation
angles of the coating rolls;

the level change detecting means detects change pat-



From t hese val ues, the controller 12 cal cul ates change val ues of the |evels
of  the mutually facing circunferential points of the coating rolls [err]

and [err] at various rotation angles. Then, data about~Lheﬁgbgg%EC¥2;2E§E§t
various rotation angles are stored in a nenory 10. The nory l-ses
a disk unit, a RAM etc. During sheet form ng, the cont Mﬂ”’lﬂ he
rotation angl es of the coating rolls [ecrjsand [err] d mﬂﬂm
angl e detectors [err] and 22, and Judges the change val ués bf fhes S
of the mutually facing circunfer- ential points of the rolls [err] and R2

at the det ecte@#n&ot aifi Ol e¥edlsedf kareumfegent®ibhepddhnasst eredthe t beatdmgry
10. Then, the controller 12 cal cul ates a shaft- noving value to keep the

space H bet wred lshducdal rgtadliba pdr theacdaltdng] raftla;spadi fi ed val ue, and
transmts the shaft noving value to the actuator drivers [err] and [err].
Next, sheet form ng ®Qviag megnﬁrmpV@steﬁuébasy gve of the chasingormlidg.
nachlne is described.
3. A sheet forming machine as claimed in claim 1, where-
in the coating members are a coating roll which is rotated in
one direction and a coating knife which is disposed opposite

the coating roll at a specified space from the coating roll.
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Bef ore sheet formng, the coating rolls [err] and [err] [fareT0 dLe

collect data to be stored in the nenory 10. Mor e spec fﬂ@§f?§ET ﬁﬁtyd
rdtation, outputs of the angle detectors [err] and [err]Land P

| evel detectors [err] and [err] are read by the controller 12, and dat a
about change val ues of the |levels of the nutually facing circunferential
points of the rolls [err] and R at various rotation angles of the rolls
[err] and [err] are nade fromthe outputs and stored in the nenory 10. For
exanple, the rotation of the coating rolls [err] and Rz is recognized as
shown by the graph of Fig. 2a. The coating roll [err] is rotated at a
relatively | ow speed, and the change of the level of a circunferenti al
point. of the roll [err] is detected as a pattern indicated by a curve
[err]. The coat-

Q|
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&-{ evel of a
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ing roll R2 is rotated at a higher speed, and the chan
cihrcunferential point of the roll R2 is de- tected as
by a curve [err] Data shown as the curves [err] and [er]f ar & Ln the
menory 10. During sheet formng, the controller 12 readS the rotatlon
angles of the coating rolls [err] and [err] from outputs of the angle
detectors [err] and [err]. Then, the controller 12 Judges the change val ues
of the levels of the nutually facing circunferential points of the coating
rolls [err] and [err] at the detected rotation angles, referring to the
data stored in the nenory 10. Fromthe change patterns, the controller 12
Judges the change val ues of the |evels of the nutually facing cir-
cunferential points of the coa?bn% S [ and [err]. DMore

e

specifically, the change value o evel the circunfer- ential point
of the coating roll [err] is Judged referrlng to the curve [err] and the
change value of the level of the cir- CHANGE PATTERN
LEVEL
i 2N 3
H Ry T Hy

/ % /\Cz
Ro \\// \\// \\// '

TIME
—
F /! G. 2b
LEVEL CHANGE PATTERN
Cq

MN_/X
VAR

—\

This Shee,

- Wl



“v

cunferential point of the coating roll Rz is Judged refg &
[err]. In this enbodinment, the shaft novers [err] and THIS GHEEZ HAS BEEN
provi ded only to the coatlng roll [err]. Fromthe chang vaJLEEPkﬁCEDua

coating rolls [err] and [err],. the controller 12 cal culates
- val ue which determ nes the aning amount of the shaft of the coating rol
[err]. Then, the con- troller 12 transmts data about the shaft noving
value to the actuator drivers [err] and [err]. Thereby, as shown in Fig.
2b, the shaft of the coat- ing roll [err] is nmoved such that the |evel of
the circunferen- tial point of the coating roll [err] facing the coating
roll R2 changes in synchronization with the change of the |evel of the
circunferential point of the ypatyngC;oll‘gQ facing the

‘This Sheet Has Been Replace
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coating roll [err]. Thus, the space H between the coar_:a__"_ﬁ,_ !
[err] <can be kept constant. The space between the CO:FHMSSHﬂéﬁHAg@EéNa
[eérr] is Ho at a nonment, and the space therebetween aLranotheme@g@nt i
Ho. Consequently, although the coating rolls [err] el -
round and eccentric, a sheet wwth a uniformthick- ness can be forned.

Al t hough in the enbodi nent, the shaft novers [err] and [err] are provided
only to the coating roll [err] it is possible to provide the shaft novers
to both the coating rolls [err] aWEﬂ'e’p QRMING MACHENE case, the shafts of the
coating rolls [err] and [err] are nobvegBSPRASTt O of fset the changes of the
| evel s of the nmutually facing circunferential points of the respective
rolls [err] and [err]. Thereby, the space between the coating

A sheet forming machine which has é pair of coating
rolls, a driving mechanism for rotating the coating rolls,
angle detectors for detecting rotation angles of the coating
rolls, level change detectors for detecting change patterns
of levels of circumferential points of the coating rolls, and
a shaft mover for moving at least one of the coating rolls to

keep a constant space between the coating rolls.
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rolls [err] and [err] can be kept constant. In the enb(ORERUACEMENT SHEEE

igvention is applied to a reverse roll coater. However|l the m%
invention is applicable to a knife coater which has a danégggknu.e"_"and
coating roll [err]. In this case, the |level detector | _ —~
det.ector 22 may be provided only to the coating roll R2, and the shaft
movers [err] and [err] may be provided tojat |east one of the knife N and
the rolt R2. In the enbodi nent, data abour—thange val ues of the |evels of
the mutually circunferential points of the coating rolls [err] and [err]
are stored in the menory 10 before sheet formng, and the data are used for
control- of the shaft novers [err] and 42 during sheet formng. However, .it
is possi- ble to control the shaft novers [err] and [err] in accordance
with outputs of the level detectors [err] and [err] and outputs of the
angl e detectors [err] ‘and [err] whi re sent during.sheet form

—+
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|ng Al t hough.the present invention has been descri bed ﬁEanongNmeﬂEﬁh§
the preferred embodinent, it .is to be noted that vario ChaqP9§gERh
(AT B

nodi fi cations are possible to those who are skilled in

changes and nodifications are to be .understood as bei ng

the present invention. - CLAIMS 1. AR sheet form ng machine for
formng a slurry material into a sheet, conprising: a pair of coating
menbers which are arranged opposite each other with a specified space

i n-between, at |east one of the coating nmenbers being a coating roll, a
slurry naterial being fed through the space between the coating'nenbers to
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formed into a sheet; driving neans for rotating the coati HEB[ACEMBQTSHEET
det ecting neans for detecting a rotation angle of the coatli ng r%&

change. detecting .means for detecting a change pattern of bereel .. OX... F: N
circunferential point of the coating roll during rotation :
roll; and noving neans for noving at least one of the coating nenbers in -
accordance wi th an out put of the angl e det gcti ng neans and an output of the
| evel change detecting nmeans so as to kee*p—a constant space between the
coating nenbers. 2. A sheet. forming machine as claimed in claimal,
where- in: the coating nenbers are a pair of coating rolls; the angle
detecting neans detects respective rotation angles of. the coatl ng roll s
the | evel change detecting maang- efec& chgj’ige pat - : .

A~ R1
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- 13 - terns of levels of circunferential points of the&g f §
during rotation of the coating rolls; and nneing means eSPgRaEMEETSNéE? h
of® the coating rolls. 3. A sheet form ng nachine as jicDatenk uﬂggt :
1, where- in the coating menbers are a coating roll whi ch=Fs=rotated—ta—an
direction and a coating knife which-is dlsposed opp05|te t he coatlng rol

at a specified space fronlthe coating rol

SHEET FORMING_MACHINE
ABSTRACT

A sheetdforming maChine which has a pair of:'coating
rolls; a driving mechanism for rotatlng the coating 'rolls;
angle detectors for detecting rotation angles of the coating
rolls, 1evel change detectors for detecting change patterns
of levels of circumferential points of the coating rolls, and
‘a shaft mover for moving at 1east one of the coating rolls to

'keep a constant space_between the coating rolls.

Figure 1



