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[TITLE OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] METHOD FOR GRINDING THIN SHEET-LIKE 

WORKPIECE AND DOUBLE-END SURFACE GRINDER 

[Technical Field] 

[0001] The present invention relates to a method for grinding 

a thin sheet-like workpiece and a double-end surface grinder 

that are used when grinding a thin sheet-like workpiece such 

as a silicon wafer. 

[Background Art] 

[0002] When grinding a thin sheet-like workpiece such as a 

silicon wafer by using a horizontal double-end surface grinder, 

while rotating the workpiece supported by static pressures of 

a pair of left and right static pressure pads in a non-contact 

manner around its center, the workpiece is ground to a 

predetermined finished thickness by a pair of left and right 

grinding wheels rotating around a horizontal shaft. 

[0003] As a method for supporting the workpiece rotatably, there 

is a direct-contact support method (Patent Documents 1 and 2) 

for supporting the workpiece by direct contact with the outer 

periphery of the workpiece and a carrier support method (Patent 

Document 3) for supporting the workpiece via a carrier and a 

carrier ring, and the direct-contact support method includes 

a roller support method (Patent Document 1) and a belt support 

[TITLE OF DOCUMENT] SPECIFICATION [TITLE OF THE INVENTION] METHOD FOR GRINDING
THIN SHEET-LIKE WORKPIECE AND DOUBLE-END SURFACE GRINDER [Technical Field] [0001] The
present invention relates to a method for grinding a thin sheet-like workpiece and a double-end surface
grinder that are used when grinding a thin sheet-like workpiece such as a silicon wafer. [Background Art] 



 2  

method (Patent Document 2). 

[0004] In the roller support method (Patent Document 1), the 

outer periphery of a disk-shaped workpiece is supported 

rotatably by a plurality of support rollers in the 

circumferential direction, and a workpiece is rotated around 

its center by any of the support rollers. In the belt support 

method (Patent Document 2), the outer periphery of a disk-shaped 

workpiece is supported rotatably by two support belts in the 

circumferential direction, and the workpiece is rotated around 

its center by the support belts. 

[0005] In the carrier support method (Patent Document 3), a 

workpiece is fitted into a fitting hole of a thin sheet-like 

carrier the outer periphery of which is fixed to a carrier ring, 

the carrier ring is supported by contact with a plurality of 

support rollers disposed at substantially even intervals at 

the outer periphery of the carrier ring, and by a drive gear 

that meshes with a ring gear on the inner peripheral side of 

the carrier ring, the workpiece is rotated around its center 

via the carrier ring and the carrier. 

[Prior Art Document] 

[Patent Documents] 

[0006] 

[Patent Document 1] Japanese Published Unexamined Patent 

[0002] When grinding a thin sheet-like workpiece such as a silicon wafer by using a horizontal double-end
surface grinder, while rotating the workpiece supported by static pressures of a pair of left and right static
pressure pads in a non-contact manner around its center, the workpiece is ground to a predetermined
finished thickness by a pair of left and right grinding wheels rotating around a horizontal shaft. [0003] As a
method for supporting the workpiece rotatably, there is a direct-contact support method (Patent
Documents 1 and 2) for supporting the workpiece by direct contact with the outer periphery of the
workpiece and a carrier support method (Patent Document 3) for supporting the workpiece via a carrier
and a carrier ring, and the direct-contact support method includes a roller support method (Patent
Document 1) and a belt support  method (Patent Document 2).  [0004] In the roller support method
(Patent Document 1), the outer periphery of a disk-shaped workpiece is supported rotatably by a plurality
of support rollers in the circumferential direction, and a workpiece is rotated around its center by any of
the support rollers. In the belt support method (Patent Document 2), the outer periphery of a disk-shaped
workpiece is supported rotatably by two support belts in the circumferential direction, and the workpiece is
rotated around its center by the support belts. 
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Application No. H10-175144 

[Patent Document 2] Japanese Published Unexamined Patent 

Application No. H10-156681 

[Patent Document 3] Japanese Published Unexamined Patent 

Application No. 2005-205528 

[SUMMARY OF THE INVENTION] 

[Problem to be Solved by the Invention] 

[0007] In the conventional direct-contact support method, the 

outer periphery of the workpiece is directly supported by support 

rollers or support belts, and the workpiece is driven and rotated 

by the support rollers or support belts, so that this method 

cannot be adopted when grinding a thin sheet-like workpiece 

with high precision. 

[0008] On the other hand, in the carrier support method, a thin 

sheet-like carrier the outer periphery of which is fixed to 

a carrier ring is used, and in a state where a workpiece is 

fitted in a fitting hole of the carrier, the carrier ring 

supported by support rollers on the outer periphery is driven 

and rotated, so that a thin workpiece can be ground with high 

precision as compared with the direct-contact support method. 

However, the conventional carrier support method adopts a 

contact support method in which the carrier ring is supported 

by contact with a plurality of support rollers disposed at 

[0005] In the carrier support method (Patent Document 3), a workpiece is fitted into a fitting hole of a thin
sheet-like carrier the outer periphery of which is fixed to a carrier ring, the carrier ring is supported by
contact with a plurality of support rollers disposed at substantially even Intervals at the outer periphery of
the carrier ring, and by a drive gear that meshes with a ring gear on the inner peripheral side of the carrier
ring, the workpiece is rotated around its center via the carrier ring and the carrier. [Prior Art Document]
[Patent Documents] [0006] [Patent Document 1] Japanese Published Unexamined Patent 



 4  

substantially even intervals on the outer periphery of the 

carrier ring, so that the following problem occurs. 

[0009] That is, conventionally, a guide ring is sandwiched and 

supported by contact with a plurality of support rollers, so 

that runouts of the support rollers are transmitted to the 

carrier ring and synthesized, and due to this combination, the 

rotation precision of the workpiece is deteriorated. If the 

attachment precision of the pivots of the support rollers, 

especially parallelism to the rotation center of the carrier 

ring is defective, such a problem occurs that a force other 

than rotation is transmitted to the carrier ring and the carrier 

ring and the workpiece tilt. 

[0010] As the support rollers, support rollers that were cast 

molded by using a resin material such as high-hardness urethane 

and finished by machining so that they hardly damage the carrier 

ring and reliably support the carrier ring without slippage, 

may be used, however, in this case, the support rollers are 

made of resin, so that the following problem occurs. That is, 

it is difficult to stably obtain circularity required for the 

support rollers, the quality of the support rollers is easily 

deteriorated with elapse of time, and further, the support 

rollers are easily worn. 

[0011] The present invention was made in view of these 

Application No. H10-175144  [Patent Document 2] Japanese Published Unexamined Patent Application
No. H10-156681  [Patent Document 3] Japanese Published Unexamined Patent Application No.
2005-205528 [SUMMARY OF THE INVENTION] 
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conventional problems, and an object thereof is to provide a 

method for grinding a thin sheet-like workpiece and a double-end 

surface grinder that can reduce influences of external forces 

on a carrier ring and improve workpiece grinding precision, 

and can maintain high grinding precision over a long period 

of time without causing problems such as friction. 

[Means for Solving the Problem] 

[0012] In a method for grinding a thin sheet-like workpiece 

according to the present invention, in a state where a thin 

sheet-like workpiece fitted to a carrier is supported by static 

pressures of a pair of static pressure pads in a non-contact 

manner, when grinding both surfaces of the workpiece by a pair 

of grinding wheels while rotating the workpiece via the carrier, 

a carrier ring on the outer periphery of the carrier is supported 

by static pressures of a plurality of static pressure carrier 

guides in the circumferential direction in a non-contact manner. 

[0013] A double-end surface grinder according to the present 

invention grinds both surfaces of a thin sheet-like workpiece 

fitted to a carrier by a pair of grinding wheels while rotating 

the workpiece via the carrier in a state where the workpiece 

is supported by static pressures of a pair of static pressure 

pads in a non-contact manner, wherein the double-end surface 

grinder includes, in the circumferential direction, a plurality 

[Problem to be Solved by the Invention]  [0007] In the conventional direct-contact support method, the
outer periphery of the workpiece is directly supported by support rollers or support belts, and the
workpiece is driven and rotated by the support rollers or support belts, so that this method cannot be
adopted when grinding a thin sheet-like workpiece with high precision.  [0008] On the other hand, in the
carrier support method, a thin sheet-like carrier the outer periphery of which is fixed to a carrier ring is
used, and in a state where a workpiece is fitted in a fitting hole of the carrier, the carrier ring supported by
support rollers on the outer periphery is driven and rotated, so that a thin workpiece can be ground with
high precision as compared with the direct-contact support method. However, the conventional carrier
support method adopts a contact support method in which the carrier ring is supported by contact with a
plurality of support rollers disposed at  substantially even Intervals on the outer periphery of the carrier
ring, so that the following problem occurs. 
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of static pressure carrier guides that support a carrier ring 

on the outer periphery of the carrier by static pressures in 

a non-contact manner. 

[0014] The carrier ring may have a cylindrical outer peripheral 

surface, and the static pressure carrier guides may be disposed 

at substantially even intervals in proximity to the outer 

peripheral surface. The static pressure carrier guides may be 

fixed. Alternatively, the static pressure carrier guide may 

be floatable. 

[0015] Each of the static pressure carrier guides is pivotally 

supported by a floating shaft substantially parallel to the 

rotation center of the carrier ring, and each static pressure 

carrier guide may be provided with a static pressure pocket 

that supplies a static pressure fluid to the portion between 

the static pressure carrier guide and the outer peripheral 

surface of the carrier ring substantially symmetrically about 

the floating shaft in the rotation direction of the carrier 

ring. 

[0016] The double-end surface grinder may include a support 

arm that is pivotally supported swingably by a pivot 

substantially parallel to the rotation center of the carrier 

ring and supports at least a part of the static pressure carrier 

guides movably in the directions approaching and separating 

[0009] That is, conventionally, a guide ring is sandwiched and supported by contact with a plurality of
support rollers, so that runouts of the support rollers are transmitted to the carrier ring and synthesized,
and due to this combination, the rotation precision of the workpiece is deteriorated. If the attachment
precision of the pivots of the support rollers, especially parallelism to the rotation center of the carrier ring
is defective, such a problem occurs that a force other than rotation is transmitted to the carrier ring and
the carrier ring and the workpiece tilt.  [0010] As the support rollers, support rollers that were cast molded
by using a resin material such as high-hardness urethane and finished by machining so that they hardly
damage the carrier ring and reliably support the carrier ring without slippage, may be used, however, in
this case, the support rollers are made of resin, so that the following problem occurs. That is, it is difficult
to stably obtain circularity required for the support rollers, the quality of the support rollers is easily
deteriorated with elapse of time, and further, the support rollers are easily worn. [0011] The present
invention was made in view of these conventional problems, and an object thereof is to provide a method
for grinding a thin sheet-like workpiece and a double-end surface grinder that can reduce influences of
external forces on a carrier ring and improve workpiece grinding precision, and can maintain high grinding
precision over a long period of time without causing problems such as friction. [Means for Solving the
Problem] 
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from the carrier ring, a drive means that turns the support 

arm around the pivot, and a stopper means that stops the support 

arm at a predetermined position. 

[0017] The static pressure carrier guides may be changeable 

between a fixed state and a floating state where the static 

pressure carrier guides float around the floating shafts 

substantially parallel to the rotation center of the carrier 

ring. 

[0018] The double-end surface grinder may include the static 

pressure carrier guides that are three or more in number and 

disposed at substantially even intervals at the outer periphery 

of the carrier ring, and a space adjusting means that adjusts 

spaces between the static pressure surfaces of the three or 

more static pressure carrier guides and the outer peripheral 

surface of the carrier ring by adjusting the position of at 

least one of the three or more static pressure carrier guides 

in the substantially diametrical direction of the carrier ring. 

[Effect of the Invention] 

[0019] According to the present invention, a carrier ring is 

supported by static pressures of static pressure carrier guides, 

so that influences of external forces to be applied to the carrier 

ring can be reduced, the workpiece grinding precision can be 

improved, and high grinding precision can be maintained over 

[0012] In a method for grinding a thin sheet-like workpiece according to the present invention, in a state
where a thin sheet-like workpiece fitted to a carrier is supported by static pressures of a pair of static
pressure pads in a non-contact manner, when grinding both surfaces of the workpiece by a pair of
grinding wheels while rotating the workpiece via the carrier, a carrier ring on the outer periphery of the
carrier is supported by static pressures of a plurality of static pressure carrier guides in the circumferential
direction in a non-contact manner. [0013] A double-end surface grinder according to the present invention
grinds both surfaces of a thin sheet-like workpiece fitted to a carrier by a pair of grinding wheels while
rotating the workpiece via the carrier in a state where the workpiece is supported by static pressures of a
pair of static pressure pads in a non-contact manner, wherein the double-end surface grinder includes, in
the circumferential direction, a plurality of static pressure carrier guides that support a carrier ring on the
outer periphery of the carrier by static pressures in a non-contact manner.  [0014] The carrier ring may
have a cylindrical outer peripheral surface, and the static pressure carrier guides may be disposed at
substantially even Intervals in proximity to the outer peripheral surface. The static pressure carrier guides
may be fixed. Alternatively, the static pressure carrier guide may be floatable. [0015] Each of the static
pressure carrier guides is pivotally supported by a floating shaft substantially parallel to the rotation center
of the carrier ring, and each static pressure carrier guide may be provided with a static pressure pocket
that supplies a static pressure fluid to the portion between the static pressure carrier guide and the outer
peripheral surface of the carrier ring substantially symmetrically about the floating shaft in the rotation
direction of the carrier ring. [0016] The double-end surface grinder may include a support arm that is
pivotally supported swingably by a pivot substantially parallel to the rotation center of the carrier ring and
supports at least apart of the static pressure carrier guides movably in the directions approaching and
separating 
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a long period of time without causing problems such as friction. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[0020] 

[Fig. 1] is a schematic side view of a horizontal double-end 

surface grinder showing an embodiment of the present invention. 

[Fig. 2] is a schematic sectional view of the same. 

[Fig. 3] is an enlarged side view of an essential portion of 

the same. 

[Fig. 4] is an enlarged sectional view of a support portion 

of an upper side static pressure carrier guide of the same. 

[Fig. 5] is a sectional view of a fixed state of the static 

pressure carrier guide of the same. 

[Fig. 6] is a sectional view taken along line X-X in Fig. 3 

of the same. 

[Fig. 7] is a sectional view of the static pressure carrier 

guide of the same. 

[Fig. 8] is a bottom view of the static pressure carrier guide 

of the same. 

[Fig. 9] is a static pressure circuit diagram of the static 

pressure carrier guides of the same. 

[Fig. 10] is a sectional view taken along line Y-Y in Fig. 3 

of the same. 

[Fig. 11] is a sectional view showing a floating state of the 

from the carrier ring, a drive means that turns the support arm around the pivot, and a stopper means that
stops the support arm at a predetermined position.  [0017] The static pressure carrier guides may be
changeable between a fixed state and a floating state where the static pressure carrier guides float
around the floating shafts substantially parallel to the rotation center of the carrier ring.  [0018] The
double-end surface grinder may include the static pressure carrier guides that are three or more in
number and disposed at substantially even intervals at the outer periphery of the carrier ring, and a space
adjusting means that adjusts spaces between the static pressure surfaces of the three or more static
pressure carrier guides and the outer peripheral surface of the carrier ring by adjusting the position of at
least one of the three or more static pressure carrier guides in the substantially diametrical direction of the
carrier ring. [Effect of the Invention]  [0019] According to the present invention, a carrier ring is supported
by static pres sures of static pressure carrier guides, so that influences of external forces to be applied to
the carrier ring can be reduced, the workpiece grinding precision can be improved, and high grinding
precision can be maintained over  
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static pressure carrier guide of the same. 

[Fig. 12] is a diagram showing results of measurement of 

circularity of the carrier ring. 

[Fig. 13] is a diagram showing results of measurement of edge 

runout of the carrier ring in a conventional contact support 

method. 

[Fig. 14] is a diagram showing results of measurement of edge 

runout of the carrier ring in a non-contact support method 

according to the present invention. 

[Best Mode for Carrying Out the Invention] 

[0021] Hereinafter, embodiments of the present invention are 

described in detail with reference to the drawings. The drawings 

illustrate a horizontal double-end surface grinder adopting 

the present invention. This horizontal double-end surface 

grinder includes, as shown in Fig. 1 and Fig. 2, a pair of left 

and right static pressure pads 1 that are disposed on the left 

and right so as to face each other and support a thin sheet-like 

workpiece W by static pressures in a non-contact manner, a pair 

of left and right grinding wheels 3 that are disposed rotatably 

around wheel shafts in the left-right direction corresponding 

to notched portions 2 of the static pressure pads 1 and move 

in the central axis direction of a cutting axis to grind both 

left and right side surfaces of the workpiece W supported by 

a long period of time without causing problems such as friction. [BRIEF DESCRIPTION OF THE
DRAWINGS] [0020]  [Fig. 1] is a schematic side view of a horizontal double-end surface grinder showing
an embodiment of the present invention. [Fig. 2] is a schematic sectional view of the same.  [Fig. 3] is an
enlarged side view of an essential portion of the same.  [Fig. 4] is an enlarged sectional view of a support
portion of an upper side static pressure carrier guide of the same. [Fig. 5] is a sectional view of a fixed
state of the static pressure carrier guide of the same. 
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the static pressure pads 1, a carrier 4 that rotates the workpiece 

W fitted thereto around the center of the cutting axis in a 

state where the workpiece W is held by the static pressure pads 

1, a carrier ring 5 that supports the outer periphery of the 

carrier 4, and a plurality of static pressure carrier guides 

6a and 6b that are disposed at substantially even intervals 

at the outer periphery of the carrier ring 5 and support the 

carrier ring 5 rotatably by static pressures in a non-contact 

manner from the outer periphery. 

[0022] The static pressure pads 1 are disposed on facing end 

sides of a pair of left and right movable bases 8 movable in 

the central axis direction of the cutting axis, and movable 

in the cutting axis direction between advanced positions at 

which the static pressure pads hold the workpiece W and withdrawn 

positions at which the static pressure pads withdraw from the 

workpiece W, and at the advanced positions, the static pressure 

pads support the workpiece W by static pressures in a non-contact 

manner via a static pressure fluid such as static pressure water 

supplied to the static pressure surface sides facing the 

workpiece W. 

[0023] The carrier 4 is a thin sheet-like disk thinner than 

the finished thickness of the workpiece W, and has, substantially 

concentrically, a fitting hole 9 in which the workpiece W is 

[Fig. 6] is a sectional view taken along line X-X in Fig. 3 of the same.  [Fig. 7] is a sectional view of the
static pressure carrier guide of the same.  [Fig. 8] is a bottom view of the static pressure carrier guide of
the same.  [Fig. 9] is a static pressure circuit diagram of the static pressure carrier guides of the same.
[Fig. 10] is a sectional view taken along line Y-Y in Fig. 3 of the same. 
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removably fitted. The carrier 4 is supported by the carrier 

ring 5 disposed on the outer periphery of the carrier 

substantially concentrically, and a presser ring 10 that is 

fixed to the inside of the carrier ring 5 and presses the outer 

periphery of the carrier 4 to the carrier ring 5 side. The carrier 

ring 5 has an outer peripheral surface 12 formed into a 

cylindrical surface substantially concentrically with the 

rotation center of the carrier 4, and end faces on both sides 

in the axial center direction face stepped portions 11 on the 

outer peripheral side of the static pressure surfaces of the 

static pressure pads 1 via spaces. The carrier 4, the carrier 

ring 5, and the presser ring 10 constitute a carrier means 7, 

and when inserting or extracting the workpiece W, the workpiece 

W is inserted or extracted integrally with the carrier means 

7. 

[0024] The carrier ring 5 is made of a ceramic material such 

as alumina that is thin in thickness and is easily increased 

in circularity, however, it may be made of a metal such as a 

stainless steel. On the inner periphery of the presser ring 

10, a ring gear 13 is provided, and by a drive gear 14 that 

meshes with the ring gear 13, the carrier means 7 including 

the carrier 4 and the carrier ring 5 is driven to rotate. 

[0025] The static pressure carrier guides 6a and 6b are fitted 

[Fig. 11] is a sectional view showing a floating state of the  static pressure carrier guide of the same.  [Fig.
12] is a diagram showing results of measurement of circularity of the carrier ring.  [Fig. 13] is a diagram
showing results of measurement of edge runout of the carrier ring in a conventional contact support
method. 



 12  

to a facing end side facing the carrier 4 of one movable base 

8, and three or more carrier guides are disposed at substantially 

even intervals in the circumferential direction at the outer 

periphery of the carrier ring 5. For example, in the present 

embodiment, four static pressure carrier guides 6a and 6b are 

disposed at substantially evenly-spaced four positions, and 

as shown in Fig. 3, Fig. 4, and Fig. 6, the static pressure 

carrier guides 6a and 6b are pivotally attached to the movable 

base 8 via floating shafts 15a and 15b, and fitted via fixing 

means 16a and 16b and restricting means 17a and 17b changeably 

between a fixed state and a floating state. 

[0026] In each static pressure carrier guide 6a or 6b, as shown 

in Fig. 7 and Fig. 8, a shaft hole 20 through which the floating 

shaft 15a or 15b is inserted is formed at substantially the 

center in the rotation direction of the carrier ring 5 

(hereinafter, referred to as rotation direction, simply), and 

two pin holes 21 disposed on both sides of the shaft hole 20, 

a static pressure surface 22 facing the outer peripheral surface 

12 of the carrier ring 5 via a small space, two static pressure 

pockets 23 provided on the static pressure surface 22 side, 

and a release groove 24 disposed between the two static pressure 

pockets 23 are provided. The floating shafts 15a and 15b, the 

pin holes 21, the shaft holes 20 are substantially parallel 

[Fig. 14] is a diagram showing results of measurement of edge runout of the carrier ring in a non-contact
support method according to the present invention. [Best Mode for Carrying Out the Invention]  [0021]
Hereinafter, embodiments of the present invention are described in detail with reference to the drawings.
The drawings Illustrate a horizontal double-end surface grinder adopting the present invention. This
horizontal double-end surface grinder includes, as shown in Fig. 1 and Fig. 2, a pair of left and right static
pressure pads 1 that are disposed on the left and right so as to face each other and support a thin
sheet-like workpiece W by static pressures in a non-contact manner, a pair of left and right grinding
wheels 3 that are disposed rotatably around wheel shafts in the left-right direction corresponding to
notched portions 2 of the static pressure pads 1 and move in the central axis direction of a cutting axis to
grind both left and right side surfaces of the workpiece W supported by the static pres sure pads 1, a
carrier 4 that rotates the workpiece W fitted thereto around the center of the cutting axis in a state where
the workpiece W is held by the static pressure pads 1, a carrier ring 5 that supports the outer periphery of
the carrier 4, and a plurality of static pressure carrier guides 6a and 6b that are disposed at substantially
even intervals at the outer periphery of the carrier ring 5 and support the carrier ring 5 rotatably by static
pressures in a non-contact manner from the outer periphery.  [0022] The static pressure pads 1 are
disposed on facing end sides of a pair of left and right movable bases 8 movable in the central axis
direction of the cutting axis, and movable in the cutting axis direction between advanced positions at
which the static pres sure pads hold the workpiece W and withdrawn positions at which the static
pressure pads withdraw from the workpiece W, and at the advanced positions, the static pressure pads
support the workpiece W by static pres sures in a non-contact manner via a static pressure fluid such as
static pressure water supplied to the static pressure surface sides facing the workpiece W. 
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to the rotation center axis of the carrier ring 5 and the cutting 

axis, and the pin holes 21 are disposed substantially 

symmetrically about the shaft hole 20 on both sides in the 

rotation direction. 

[0027] The static pressure surface 22 of each of the static 

pressure carrier guides 6a and 6b is formed into arc shapes 

along the outer peripheral surface 12 of the carrier ring 5, 

and face the outer peripheral surface 12 of the carrier ring 

5 via a small space (for example, approximately 10 to 30 

micrometers) in the diametrical direction. The static pressure 

pockets 23 are for supplying a static pressure fluid such as 

static pressure water to the portions between the static pressure 

surfaces 22 of the static pressure carrier guides 6a and 6b 

and the outer peripheral surface 12 of the carrier ring 5, and 

are formed by recesses recessed from the static pressure surfaces 

22 and long in the rotation direction, and disposed substantially 

symmetrically on both sides in the rotation direction with 

respect to the floating shafts 15a and 15b and the shaft holes 

20. Each static pressure pocket 23 is connected to a static 

pressure fluid supply source 29 via a flexible hose 26, etc., 

on the side opposite to the static pressure surface 22 from 

a communication hole 25 formed inside. 

[0028] Among the static pressure carrier guides 6a and 6b, two 

[0023] The carrier 4 is a thin sheet-like disk thinner than the finished thickness of the workpiece W,
andhas, substantially concentrically, a fitting hole 9 in which the workpiece W is removably fitted. The
carrier 4 is supported by the carrier ring 5 disposed on the outer periphery of the carrier substantially
concentrically, and a presser ring 10 that is fixed to the inside of the carrier ring 5 and presses the outer
periphery of the carrier 4 to the carrier ring 5 side. The carrier ring 5 has an outer peripheral surface 12
formed into a cylindrical surface substantially concentrically with the rotation center of the carrier 4, and
end faces on both sides in the axial center direction face stepped portions 11 on the outer peripheral side
of the static pressure surfaces of the static pressure pads 1 via spaces. The carrier 4, the carrier ring 5,
and the presser ring 10 constitute a carrier means 7, and when inserting or extracting the workpiece W,
the workpiece W is Inserted or extracted Integrally with the carrier means 7.  [0024] The carrier ring 5 is
made of a ceramic material such as alumina that is thin in thickness and is easily Increased in circularity,
however, it may be made of a metal such as a stainless steel. On the inner periphery of the presser ring
10, a ring gear 13 is provided, and by a drive gear 14 that meshes with the ring gear 13, the carrier
means 7 including the carrier 4 and the carrier ring 5 is driven to rotate. [0025] The static pressure carrier
guides 6a and 6b are fitted  to a facing end side facing the carrier 4 of one movable base 8, and three or
more carrier guides are disposed at substantially even intervals in the circumferential direction at the
outer periphery of the carrier ring 5. For example, in the present embodiment, four static pressure carrier
guides 6a and 6b are disposed at substantially evenly-spaced four positions, and as shown in Fig. 3, Fig.
4, and Fig. 6, the static pressure carrier guides 6a and 6b are pivotally attached to the movable base 8 via
floating shafts 15a and 15b, and fitted via fixing means 16a and 16b and restricting means 17a and 17b
changeably between a fixed state and a floating state. 
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static pressure carrier guides 6a and 6b facing each other in 

the diametrical direction of the carrier ring 5 are connected 

to the static pressure fluid supply source 29 via the same circuit 

27 as shown in Fig. 9. In each circuit 27, a pressure regulation 

valve 30 and a flow meter 31 are interposed, and they manage 

the pressure and flow volume. 

[0029] The upper side two static pressure carrier guides 6a 

are fitted to the support arms 34 pivotally attached swingably 

to the movable base 8 by pivots 33, and when attaching or removing 

the carrier means 7, the support arms 34 are swung around the 

pivots 33 by drive means 19 to move the upper side static pressure 

carrier guides 6a in the directions approaching or separating 

from the carrier ring 5. The pivots 33 are substantially parallel 

to the floating shafts 15a. 

[0030] On one end side of the support arm 34, the static pressure 

carrier guide 6a is fitted inside a housing 35, and to the other 

end side, a cylinder 36 constituting the drive means 19 is joined. 

As shown in Fig. 4 and Fig. 6, the housing 35 is provided so 

as to penetrate in the diametrical direction of the carrier 

ring 5 between side walls 35a and 35b of the support arm 34, 

and inside this housing 35, the static pressure carrier guide 

6a is housed, and the static pressure carrier guide 6a is 

pivotally supported by the floating shaft 15a inserted through 

[0026] In each static pressure carrier guide 6a or 6b, as shown in Fig. 7 and Fig. 8, a shaft hole 20
through which the floating shaft 15a or 15b is inserted is formed at substantially the center in the rotation
direction of the carrier ring 5 (hereinafter, referred to as rotation direction, simply), and two pin holes 21
disposed on both sides of the shaft hole 20, a static pressure surface 22 facing the outer peripheral
surface 12 of the carrier ring 5 via a small space, two static pressure pockets 23 provided on the static
pressure surface 22 side, and a release groove 24 disposed between the two static pressure pockets 23
are provided. The floating shafts 15a and 15b, the pin holes 21, the shaft holes 20 are substantially
parallel to the rotation center axis of the carrier ring 5 and the cutting axis, and the pin holes 21 are
disposed substantially symmetrically about the shaft hole 20 on both sides in the rotation direction.  [0027]
The static pressure surface 22 of each of the static pressure carrier guides 6a and 6b is formed into arc
shapes along the outer peripheral surface 12 of the carrier ring 5, and face the outer peripheral surface 12
of the carrier ring 5 via a small space (for example, approximately 10 to 30 micrometers) in the diametrical
direction. The static pressure pockets 23 are for supplying a static pressure fluid such as static pres sure
water to the portions between the static pres sure surfaces 22 of the static pressure carrier guides 6a and
6b and the outer peripheral surface 12 of the carrier ring 5, and are formed by reces ses reces sed from
the static pres sure surfaces 22 and long in the rotation direction, and disposed substantially
symmetrically on both sides in the rotation direction with respect to the floating shafts 15a and 15b and
the shaft holes 20. Each static pressure pocket 23 is connected to a static pressure fluid supply source 29
via a flexible hose 26, etc., on the side opposite to the static pressure surface 22 from a communication
hole 25 formed inside. [0028] Among the static pressure carrier guides 6a and 6b, two static pressure
carrier guides 6a and 6b facing each other in the diametrical direction of the carrier ring 5 are connected
to the static pres sure fluid supply source 29 via the same circuit 27 as shown in Fig. 9. In each circuit 27,
a pressure regulation valve 30 and a flow meter 31 are Interposed, and they manage the pressure and
flow volume. 
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the support arm 34 by penetrating through the side walls 35a 

and 35b on both sides of the housing 35. The static pressure 

carrier guide 6a inside the housing 35 is fixable at a proper 

angle to the support arm 34 by a fixing means 16a as shown in 

Fig. 3 and Fig. 6, and becomes floatable within a floating range 

restricted by the restring means 17a when the fixing means 16 

is released. 

[0031] The fixing means 16a includes a fixation pin 39 

press-fitted in one pine hole 21 of the static pressure carrier 

guide 6a, and a fixing bracket 38 that has a pin hole 38b which 

the fixation pin 39 is fitted in and extracted from, and is 

removably fitted to the side surface of the support arm 34. 

The fixing bracket 38 is removably pivotally attached to the 

support arm 34 by a fixation bolt 40 on the base portion side, 

and the angle thereof is adjustable around the fixation bolt 

40 by an adjusting bolt 41 that penetrates through a slot 38a 

of the fixing bracket and is screwed to the support arm 34 side. 

The pin hole 38b is provided on the tip end portion of the fixing 

bracket 38, and in this pin hole 38b, the fixation pin 39 removably 

fits. The restricting means 17a is constituted by the other 

pin hole 21 of the static pressure carrier guide 6a and a 

restricting pin 42 penetrating through the housing 35 and 

inserted through the pin hole 21, and a space corresponding 

[0029] The upper side two static pressure carrier guides 6a are fitted to the support arms 34 pivotally
attached swingably to the movable base 8 by pivots 33, and when attaching or removing the carrier
means 7, the support arms 34 are swung around the pivots 33 by drive means 19 to move the upper side
static pressure carrier guides 6a in the directions approaching or separating from the carrier ring 5. The
pivots 33 are substantially parallel to the floating shafts 15a.  [0030] On one end side of the support arm
34, the static pressure carrier guide 6a is fitted inside a housing 35, and to the other end s ide , a cylinder
36 constituting the drive means 19 is joined. As shown in Fig. 4 and Fig. 6, the housing 35 is provided so
as to penetrate in the diametrical direction of the carrier ring 5 between side walls 35a and 35b of the
support arm 34, and inside this housing 35, the static pressure carrier guide 6a is housed, and the static
pressure carrier guide 6a is pivotally supported by the floating shaft 15a inserted through  the support arm
34 by penetrating through the side walls 35a and 35b on both sides of the housing 35. The static pressure
carrier guide 6a inside the housing 35 is fixable at a proper angle to the support arm 34 by a fixing means
16a as shown in Fig. 3 and Fig. 6, and becomes floatable within a floating range restricted by the restring
means 17a when the fixing means 16 is released.  [0031] The fixing means 16a Includes a fixation pin 39
press-fitted in one pine hole 21 of the static pressure carrier guide 6a, and a fixing bracket 38 that has a
pin hole 38b which the fixation pin 39 is fitted in and extracted from, and is removably fitted to the side
surface of the support arm 34. The fixing bracket 38 is removably pivotally attached to the support arm 34
by a fixation bolt 40 on the base portion side, and the angle thereof is adjustable around the fixation bolt
40 by an adjusting bolt 41 that penetrates through a slot 38a of the fixing bracket and is screwed to the
support arm 34 side. The pinhole 38b is provided on the tip end portion of the fixing bracket 38, and in this
pinhole 3 8b, the fixation pin 3 9 removably fits. The restricting means 17a is constituted by the other pin
hole 21 of the static pressure carrier guide 6a and a restricting pin 42 penetrating through the housing 35
and Inserted through the pin hole 21, and a space corresponding 
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to the floating range is provided between the restricting pin 

42 and the pin hole 21. 

[0032] A cylinder 36 is interposed between a joint pin 44 of 

the support arm 34 and the pivot pin 45 of the movable base 

8, and swings the support arm 34 around the pivot 33 to move 

the static pressure carrier guide 6a in the directions 

approaching or separating from the carrier ring 5 (substantially 

the diametrical direction). On one end side of the support arm 

34, a stopper means 47 that stops the support arm 34 at a 

predetermined position is provided. 

[0033] The stopper means 47 includes, as shown in Fig. 3 and 

Fig. 6, a contact portion 48 fixed to the movable base 8, and 

a screw-type stopper 49 screwed adjustably to one end side of 

the support arm 34, and by adjusting the stopper 49, the distance 

between the static pressure surfaces 22 of the static pressure 

carrier guides 6a and 6b on both sides in the diametrical 

direction of the carrier ring 5 changes and the space can be 

adjusted so that the carrier ring 5 is positioned at 

substantially the center between the static pressure carrier 

guides 6a and 6b. Therefore, the stopper means 47 also serves 

as a space adjusting means that adjusts the space between the 

static pressure surface 22 of the static pressure carrier guide 

6a and the outer peripheral surface 12 of the carrier ring 5. 

to the floating range is provided between the restricting pin 42 and the pin hole 21. [0032] A cylinder 36 is
interposed between a joint pin 44 of the support arm 34 and the pivot pin 45 of the movable base 8, and
swings the support arm 34 around the pivot 33 to move the static pressure carrier guide 6a in the
directions approaching or separating from the carrier ring 5 (substantially the diametrical direction). On
one end side of the support arm 34, a stopper means 47 that stops the support arm 34 at a
predetermined position is provided. [0033] The stopper means 47 includes, as shown in Fig. 3 and Fig. 6,
a contact portion 48 fixed to the movable base 8, and a screw-type stopper 49 screwed adjustably to one
end side of the support arm 34, and by adjusting the stopper 49, the distance between the static pressure
surfaces 22 of the static pressure carrier guides 6a and 6b on both sides in the diametrical direction of the
carrier ring 5 changes and the space can be adjusted so that the carrier ring 5 is positioned at
substantially the center between the static pressure carrier guides 6a and 6b. Therefore, the stopper
means 47 also serves as a space adjusting means that adjusts the space between the static pressure
surface 22 of the static pressure carrier guide 6a and the outer peripheral surface 12 of the carrier ring 5.  
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[0034] As shown in Fig. 3, Fig. 5, Fig. 10, and Fig. 11, the 

lower side two static pressure carrier guides 6b are fitted 

via the floating shafts 15b, the fixing means 16b including 

fixing brackets 50 (refer to Fig. 3, Fig. 5, and Fig. 10), and 

the restricting means 17b (refer to Fig. 11) changeably between 

a fixed state and a floating state. 

[0035] The floating shaft 15b is fixed to the movable base 8. 

The fixing bracket 50 is fitted so that one end side in the 

longitudinal direction thereof is invertible with respect to 

the floating shaft 15b and the angle of the fixing bracket is 

adjustable around the floating shaft 15b, and on the other end 

side, a fixing hole 53 and a floating recess 54 with a diameter 

larger than that of the fixing hole 53 are provided. The static 

pressure carrier guide 6b is pivotally supported by the floating 

shaft 15b, and in one pin hole 21, an engagement pin 55 is 

press-fitted. The amount of projection of the engagement pin 

55 to the fixing bracket 50 side is set so that the engagement 

pin does not engage with the fixing hole 53 when the floating 

recess 54 is directed toward the static pressure carrier guide 

6b side. 

[0036] The fixing means 16b for fixing the static pressure 

carrier guide 6b is constituted by, as shown in Fig. 3, Fig. 

5, and Fig. 10, the engagement pin 55 and the pin hole 21 of 

[0034] As shown in Fig. 3, Fig. 5, Fig. 10, and Fig. 11, the lower side two static pressure carrier guides 6b
are fitted via the floating shafts 15b, the fixing means 16b including fixing brackets 50 (refer to Fig. 3, Fig.
5, and Fig. 10), and the restrictingmeans 17b (refer to Fig. 11) changeably between a fixed state and a
floating state.  [0035] The floating shaft 15b is fixed to the movable base 8. The fixing bracket 50 is fitted
so that one end side in the longitudinal direction thereof is invertible with respect to the floating shaft 15b
and the angle of the fixing bracket is adjustable around the floating shaft 15b, and on the other end side, a
fixing hole 53 and a floating recess 54withadiameter larger than that of the fixing hole 53 are provided.
The static pressure carrier guide 6b is pivotally supported by the floating shaft 15b, and in one pin hole
21, an engagement pin 55 is press-fitted. The amount of projection of the engagement pin 55 to the fixing
bracket 50 side is set so that the engagement pin does not engage with the fixing hole 53 when the
floating recess 54 is directed toward the static pressure carrier guide 6b side.  [0036] The fixing means
16b for fixing the static pressure carrier guide 6b is constituted by, as shown in Fig. 3, Fig. 5, and Fig. 10,
the engagement pin 55 and the pin hole 21 of  the fixing bracket 50, and by inserting the engagement pin
55 in the pin hole 21, the static pressure carrier guide 6b is fixed. 
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the fixing bracket 50, and by inserting the engagement pin 55 

in the pin hole 21, the static pressure carrier guide 6b is 

fixed. 

[0037] The restricting means 17b that restricts the floating 

range of the static pressure carrier guide 6b is constituted 

by, as shown in Fig. 11, the engagement pin 55 and the floating 

recess 54 of the fixing bracket 50, and when the engagement 

pin 55 enters the floating recess 54, the space between these 

corresponds to the floating range of the static pressure carrier 

guide 6b. 

[0038] On one end side of the fixing bracket 50, a two-split 

seizing portion 56 that seizes the base portion of the floating 

shaft 15b, and a fastening bolt 57 that fastens this seizing 

portion 56 are provided, and the angle of the fixing bracket 

50 is adjustable with respect to the floating shaft 15b. The 

fixing hole 53 and the floating recess 54 are formed to be long 

in the longitudinal direction of the fixing bracket 50 so that 

the angle of the fixing bracket 50 is adjustable around the 

floating shaft 15b. 

[0039] When grinding a workpiece W, the workpiece W fitted to 

the carrier 4 is supported by static pressures of the pair of 

static pressure pads 1 from both left and right sides in a 

non-contact manner, and by supplying a static pressure fluid 

[0037] The restricting means 17b that restricts the floating range of the static pressure carrier guide 6b is
constituted by, as shown in Fig. 11, the engagement pin 55 and the floating recess 54 of the fixing bracket
50, and when the engagement pin 55 enters the floating recess 54, the space between these corresponds
to the floating range of the static pressure carrier guide 6b. [0038] On one end side of the fixing bracket
50, a two-split seizing portion 56 that seizes the base portion of the floating shaft 15b, and a fastening bolt
57 that fastens this seizing portion 56 are provided, and the angle of the fixing bracket 50 is adjustable
with respect to the floating shaft 15b. The fixing hole 53 and the floating recess 54 are formed to be long
in the longitudinal direction of the fixing bracket 50 so that the angle of the fixing bracket 50 is adjustable
around the floating shaft 15b. [0039] When grinding a workpiece W, the workpiece W fitted to the carrier 4
is supported by static pressures of the pair of static pressure pads 1 from both left and right sides in a
non-contact manner, and by supplying a static pressure fluid  to the outer peripheral surface 12 of the
carrier ring 5 from the static pressure pockets 23 of the static pressure carrier guides 6a and 6b disposed
at substantially evenly-spaced four positions at the outer periphery of the carrier ring 5, the carrier ring 5
is supported by static pressures of the static pressure carrier guides 6a and 6b via the static pressure fluid
in a non-contact manner, and the carrier ring 5 is driven by the drive gear 14 via the ring gear 13 to rotate
the workpiece W fitted to the carrier 4 around its rotation center, and accordingly, both surfaces of the
workpiece W are ground to a predetermined finished size by the pair of grinding wheels 3. 
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to the outer peripheral surface 12 of the carrier ring 5 from 

the static pressure pockets 23 of the static pressure carrier 

guides 6a and 6b disposed at substantially evenly-spaced four 

positions at the outer periphery of the carrier ring 5, the 

carrier ring 5 is supported by static pressures of the static 

pressure carrier guides 6a and 6b via the static pressure fluid 

in a non-contact manner, and the carrier ring 5 is driven by 

the drive gear 14 via the ring gear 13 to rotate the workpiece 

W fitted to the carrier 4 around its rotation center, and 

accordingly, both surfaces of the workpiece W are ground to 

a predetermined finished size by the pair of grinding wheels 

3. 

[0040] Accordingly, the carrier ring 5 can be supported by static 

pressures of the static pressure carrier guides 6a and 6b at 

the outer periphery in a non-contact manner. Specifically, the 

static pressure fluid supplied from the static pressure carrier 

guides 6a and 6b is present between the static pressure carrier 

guides and the outer peripheral surface 12 of the carrier ring 

5, and by the static pressure carrier guides 6a and 6b, the 

carrier ring 5 can be supported by static pressures in a 

non-contact manner from the outer peripheral side via the static 

pressure fluid. On the other hand, the static pressure fluid 

supplied from the static pressure pads 1 is present between 

[0040] Accordingly, the carrier ring 5 can be supported by static pressures of the static pressure carrier
guides 6a and 6b at the outer periphery in a non-contact manner. Specifically, the static pressure fluid
supplied from the static pressure carrier guides 6a and 6b is present between the static pressure carrier
guides and the outer peripheral surface 12 of the carrier ring 5, and by the static pressure carrier guides
6a and 6b, the carrier ring 5 can be supported by static pressures in a non-contact manner from the outer
peripheral side via the static pressure fluid. On the other hand, the static pressure fluid supplied from the
static pressure pads 1 is present between  the static pressure carrier guides and the both end faces of the
carrier ring5 as in the conventional case, and by the static pressure pads 1, the carrier ring 5 can be
supported by static pressures in a non-contact manner via the static pressure fluid. [0041] Therefore, all
of the outer periphery and both end faces of the carrier ring 5 are supported by static pressures in a
non-contact manner, and in comparison with the conventional contact support method in which the carrier
ring 5 is supported by guide rollers, external forces to be applied to the workpiece W from the carrier ring
5 via the carrier 4 during a grinding cycle are reduced, so that the rotation precision (mainly, edge runout)
of the workpiece W can be improved. Therefore, the grinding precision for the workpiece W can be
Improved.  [0042] In addition, the carrier ring 5 is supported rotatably in a non-contact manner by static
pressures of the static pressure carrier guides 6a and 6b via the static pressure fluid, so that problems
such as wear, etc., caused by mutual contact between members as in the case of the contact support
method do not occur, and high rotation precision can be maintained semipermanently. Therefore,
deterioration in grinding precision for the workpiece W, an increase in the number of maintenance works,
and occurrence of expenses for consumables due to wear, etc., can be prevented.  
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the static pressure carrier guides and the both end faces of 

the carrier ring 5 as in the conventional case, and by the static 

pressure pads 1, the carrier ring 5 can be supported by static 

pressures in a non-contact manner via the static pressure fluid. 

[0041] Therefore, all of the outer periphery and both end faces 

of the carrier ring 5 are supported by static pressures in a 

non-contact manner, and in comparison with the conventional 

contact support method in which the carrier ring 5 is supported 

by guide rollers, external forces to be applied to the workpiece 

W from the carrier ring 5 via the carrier 4 during a grinding 

cycle are reduced, so that the rotation precision (mainly, edge 

runout) of the workpiece W can be improved. Therefore, the 

grinding precision for the workpiece W can be improved. 

[0042] In addition, the carrier ring 5 is supported rotatably 

in a non-contact manner by static pressures of the static 

pressure carrier guides 6a and 6b via the static pressure fluid, 

so that problems such as wear, etc., caused by mutual contact 

between members as in the case of the contact support method 

do not occur, and high rotation precision can be maintained 

semipermanently. Therefore, deterioration in grinding 

precision for the workpiece W, an increase in the number of 

maintenance works, and occurrence of expenses for consumables 

due to wear, etc., can be prevented. 

[0043] Among the static pressure carrier guides 6a and 6b disposed at substantially evenly-spaced four
positions at the outer periphery of the carrier ring 5, the static pressure carrier guides 6a and 6b disposed
so as to face each other in the diametrical direction of the carrier ring 5 are connected to the same circuit
27 in which the pressure and flow volume of the static pressure fluid are sufficiently high as shown in Fig.
9, so that when the spaces between the static pressure surfaces 22 of the static pressure carrier guides
6a and 6b and the outer peripheral surface 12 of the carrier ring 5 change, a force acts to equalize the
pressure inside the same circuit 27, and the carrier ring 5 tries to maintain its stable position, so that
stable rotation precision can be obtained.  [0044] Specifically, if the pressure balance between the pair of
static pressure carrier guides 6a and 6b facing each other is lost for some reason and, for example, the
space between the lower side static pressure carrier guide 6b and the carrier ring 5 becomes narrower,
the pressure inside the static pressure pockets 23 of this static pressure carrier guide 6b increases. On
the other hand, the space between the upper side static pressure carrier guide 6a and the carrier ring 5
becomes larger, and the pressure inside the static pressure pockets 23 of this static pressure carrier
guide 6a decreases. Therefore, according to the pres sure difference between the static pres sure
pockets 23 of the static pressure carrier guides 6a and 6b, the carrier ring 5 maintains its stable position
by moving so that the spaces between the static pressure carrier guides 6a and 6b become equal.  [0045]
The outer peripheral surface 12 of the carrier ring 5 is a cylindrical surface substantially concentric with
the rotation center of the carrier 4, and is shaped so as not to have a groove, etc., for releasing the
pressure of the static pressure fluid, and the static pressure surfaces 22 of the static pressure carrier
guides 6a and 6b are in proximity to the outer peripheral surface 12 of the carrier ring 5 via small spaces,
so that the carrier ring 5 can be stably supported by the static pressure fluid, and stable rotation precision
of the carrier ring 5 can be obtained. In addition, on the static pressure surface 22 of each of the static
pressure carrier guides 6a and 6b, two static pressure pockets 23 are provided in the rotation direction of
the carrier ring 5, and are divided into two by the release groove 24 between the two static pressure
pockets, so that the pressures of the static pressure fluid on both sides in the rotation direction of the
carrier ring 5 can be balanced by each static pressure carrier guide 6a or 6b alone.  
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[0043] Among the static pressure carrier guides 6a and 6b 

disposed at substantially evenly-spaced four positions at the 

outer periphery of the carrier ring 5, the static pressure 

carrier guides 6a and 6b disposed so as to face each other in 

the diametrical direction of the carrier ring 5 are connected 

to the same circuit 27 in which the pressure and flow volume 

of the static pressure fluid are sufficiently high as shown 

in Fig. 9, so that when the spaces between the static pressure 

surfaces 22 of the static pressure carrier guides 6a and 6b 

and the outer peripheral surface 12 of the carrier ring 5 change, 

a force acts to equalize the pressure inside the same circuit 

27, and the carrier ring 5 tries to maintain its stable position, 

so that stable rotation precision can be obtained. 

[0044] Specifically, if the pressure balance between the pair 

of static pressure carrier guides 6a and 6b facing each other 

is lost for some reason and, for example, the space between 

the lower side static pressure carrier guide 6b and the carrier 

ring 5 becomes narrower, the pressure inside the static pressure 

pockets 23 of this static pressure carrier guide 6b increases. 

On the other hand, the space between the upper side static 

pressure carrier guide 6a and the carrier ring 5 becomes larger, 

and the pressure inside the static pressure pockets 23 of this 

static pressure carrier guide 6a decreases. Therefore, 

[0046] When attaching or removing the carrier means 7, each of the support arms 34 is swung in the
arrow "a" direction shown in Fig. 3 around the pivot 33 by the cylinder 36 as shown by the alternate long
and two short dashed line in Fig. 3 so that the upper side two static pressure carrier guides 6a separate in
the diametrical direction from the carrier ring 5. After the carrier ring 5 is inserted into the predetermined
position, the support arm 34 is turned in the direction opposite to the arrow "a" direction around the pivot
33 by the cylinder 36. When the space between the static pressure surface 22 of the upper side static
pressure carrier guide 6a and the outer peripheral surface 12 of the carrier ring 5 becomes the
predetermined space, the stopper 49 comes into contact with the contact portion 48 and restricts the
support arm 34 from turning. [0047] Thus, by moving the upper side static pressure carrier guide 6a by
driving the support arm 34 by the cylinder 36, the distance between the pair of static pressure carrier
guides 6a and 6b disposed so as to face each other in the diametrical direction of the carrier ring 5 is
changed, so that the carrier ring 5 can be easily inserted and extracted, and this operation can be easily
automatized. [0048] By adjusting the position at which the screw-type stopper  49 of the stopper means
47 comes into contact with the contact portion 48, the spaces between the static pressure surfaces 22 of
the static pressure carrier guides 6a and 6b and the outer peripheral surface 12 of the carrier ring 5 can
be arbitrarily adjusted. Specifically, by adjusting the stopper 49, the position of the support arm 34 when
the stopper 47 comes into contact with the contact portion 48 changes, and the distance between the
static pressure surfaces 22 of the static pressure carrier guides 6a and 6b on both sides in the diametrical
direction of the carrier ring 5 changes. Then, when the static pressure fluid is supplied from the static
pressure carrier guides 6a and 6b on both sides in the diametrical direction of the carrier ring 5 to the
outer periphery of the carrier ring 5, the carrier ring 5 is positioned at substantially the center between the
static pressure carrier guides 6a and 6b, and the distances between the outer peripheral surface 12 of the
carrier ring 5 and the static pressure surfaces 22 of the static pressure carrier guides 6a and 6b on both
sides in the diametrical direction of the carrier ring become substantially equal to each other . Therefore,
according to the distance between the static pressure surfaces 22 of the static pressure carrier guides 6a
and 6b on both sides in the diametrical direction of the carrier ring 5, the distances between the static
pressure 
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according to the pressure difference between the static pressure 

pockets 23 of the static pressure carrier guides 6a and 6b, 

the carrier ring 5 maintains its stable position by moving so 

that the spaces between the static pressure carrier guides 6a 

and 6b become equal. 

[0045] The outer peripheral surface 12 of the carrier ring 5 

is a cylindrical surface substantially concentric with the 

rotation center of the carrier 4, and is shaped so as not to 

have a groove, etc., for releasing the pressure of the static 

pressure fluid, and the static pressure surfaces 22 of the static 

pressure carrier guides 6a and 6b are in proximity to the outer 

peripheral surface 12 of the carrier ring 5 via small spaces, 

so that the carrier ring 5 can be stably supported by the static 

pressure fluid, and stable rotation precision of the carrier 

ring 5 can be obtained. In addition, on the static pressure 

surface 22 of each of the static pressure carrier guides 6a 

and 6b, two static pressure pockets 23 are provided in the 

rotation direction of the carrier ring 5, and are divided into 

two by the release groove 24 between the two static pressure 

pockets, so that the pressures of the static pressure fluid 

on both sides in the rotation direction of the carrier ring 

5 can be balanced by each static pressure carrier guide 6a or 

6b alone. 

surfaces 22 of the static pressure carrier guides 6a and 6b and the outer peripheral surface 12 of the
carrier ring 5 can be adjusted.  [0049] The static pressure carrier guides 6a and 6b are changeable
between a fixed state and a floating state, and by changing the states as appropriate, they can be used
appropriately. For example, when the circularity of the carrier ring 5 is high and the carrier ring 5 can be
reliably supported by static pressures, the static pressure carrier guides 6a and 6b are fixed, and when
the circularity of the carrier ring 5 is low, the static pressure carrier guides 6a and 6b can be floated. It is
also possible that the lower side two static pressure carrier guides 6b are fixed and the upper side two
static pressure carrier guides 6a are floated. [0050] Fig. 3 and Fig. 6 show a state where the static
pressure carrier guides 6a and 6b are fixed. To fix the upper side static pressure carrier guide 6a, as
shown in Fig 3, Fig. 5, Fig. 6, and Fig. 10, the fixation pin 39 of the static pressure carrier guide 6a is
Inserted in the pin hole 38b of the fixing bracket 38, and the fixing bracket 38 is pivotally attached to the
support arm 34 by the fixation bolt 40. In this state, when the fixing bracket 38 is turned around the
fixation bolt 40 in the range within the slot 38a, the static pressure carrier guide 6a turns  
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[0046] When attaching or removing the carrier means 7, each 

of the support arms 34 is swung in the arrow “a” direction shown 

in Fig. 3 around the pivot 33 by the cylinder 36 as shown by 

the alternate long and two short dashed line in Fig. 3 so that 

the upper side two static pressure carrier guides 6a separate 

in the diametrical direction from the carrier ring 5. After 

the carrier ring 5 is inserted into the predetermined position, 

the support arm 34 is turned in the direction opposite to the 

arrow “a” direction around the pivot 33 by the cylinder 36. 

When the space between the static pressure surface 22 of the 

upper side static pressure carrier guide 6a and the outer 

peripheral surface 12 of the carrier ring 5 becomes the 

predetermined space, the stopper 49 comes into contact with 

the contact portion 48 and restricts the support arm 34 from 

turning. 

[0047] Thus, by moving the upper side static pressure carrier 

guide 6a by driving the support arm 34 by the cylinder 36, the 

distance between the pair of static pressure carrier guides 

6a and 6b disposed so as to face each other in the diametrical 

direction of the carrier ring 5 is changed, so that the carrier 

ring 5 can be easily inserted and extracted, and this operation 

can be easily automatized. 

[0048] By adjusting the position at which the screw-type stopper 

around the floating shaft 15a and the space between the static pressure surface 22 of the static pressure
carrier guide 6a and the outer peripheral surface 12 of the carrier ring 5 differs between both s ides of the
floating shaft 15a, so that at a pos ition at which the space becomes substantially equal between both
sides of the floating shaft 15a, the adjusting bolt 41 is tightened to fix the static pressure carrier guide.
[0051] An adjustment allowance when fixing the static pressure carrier guide 6a is normally within the
range of the space between the pin hole 21 and the restricting pin 42, so that the restricting pin 42 may be
left Inserted in the pin hole 21. The size of the space between the static pressure surface 22 of the static
pressure carrier guide 6a and the outer peripheral surface 12 of the carrier ring 5 is appropriately adjusted
by the stopper means 47. [0052] To fix the lower side static pressure carrier guide 6b, as shown in Fig. 5
and Fig. 10, the engagement pin 55 is inserted in the fixing hole 53 for fixing the static pressure carrier
guide 6b and the fixing bracket 50, and the angle of the fixing bracket 50 is adjusted by turning around the
floating shaft 15b so that the space between the static pressure surface 22 of the static pressure carrier
guide 6b and the outer peripheral surface 12 of the carrier ring 5 becomes substantially equal  between
both sides of the floating shaft 15b, and then the fastening bolt 57 is tightened to fix the fixing bracket 50
to the floating shaft 15b. Accordingly, the lower side static pressure carrier guide 6b is fixed. 
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49 of the stopper means 47 comes into contact with the contact 

portion 48, the spaces between the static pressure surfaces 

22 of the static pressure carrier guides 6a and 6b and the outer 

peripheral surface 12 of the carrier ring 5 can be arbitrarily 

adjusted. Specifically, by adjusting the stopper 49, the 

position of the support arm 34 when the stopper 47 comes into 

contact with the contact portion 48 changes, and the distance 

between the static pressure surfaces 22 of the static pressure 

carrier guides 6a and 6b on both sides in the diametrical 

direction of the carrier ring 5 changes. Then, when the static 

pressure fluid is supplied from the static pressure carrier 

guides 6a and 6b on both sides in the diametrical direction 

of the carrier ring 5 to the outer periphery of the carrier 

ring 5, the carrier ring 5 is positioned at substantially the 

center between the static pressure carrier guides 6a and 6b, 

and the distances between the outer peripheral surface 12 of 

the carrier ring 5 and the static pressure surfaces 22 of the 

static pressure carrier guides 6a and 6b on both sides in the 

diametrical direction of the carrier ring become substantially 

equal to each other. Therefore, according to the distance between 

the static pressure surfaces 22 of the static pressure carrier 

guides 6a and 6b on both sides in the diametrical direction 

of the carrier ring 5, the distances between the static pressure 

[0053] Thus, even when the static pressure carrier guides 6a and 6b are fixed, two static pressure
pockets 23 are present in the static pressure surfaces 22 of the static pressure carrier guides 6a and 6b,
and the static pressure fluid is supplied from these static pressure pockets 23 to the outer peripheral
surface 12 of the carrier ring 5, so that the carrier ring 5 can be supported by static pressures via the
static pressure fluid. The static pressure carrier guides 6a and 6b are in a fixed state, so that the carrier
ring 5 can be prevented from wobbling and the carrier ring 5 can be reliably supported by static
pressures.  [0054] To float the upper side static pressure carrier guide 6a, by removing the fixing bracket
38, the fixation pin 39 of the static pressure carrier guide 6a comes off the pin hole 38b of the fixing
bracket 38, so that fixation of the static pressure carrier guide 6a by the fixing means 1 6a can be
released. Accordingly, the static pressure carrier guide 6a can be floated around the floating shaft 15a
within the range of the space between the restricting pin 42 and the pin hole 21.   [0055] To float the lower
side static pressure carrier guide 6b, as shown in Fig. 11, by inverting the fixing bracket 50, the static
pressure carrier guide 6b is fitted in a floatable manner in the range of the restricting means 17b. First, the
static pressure carrier guide 6b is removed from the floating shaft 15b, and the fixing bracket 50 is
inverted and fitted to the floating shaft 15b. Next, the static pressure carrier guide 6b is fitted over the
floating shaft 1 5b, and the engagement pin 55 is engaged with the floating recess 54 of the fixed bracket
50.  [0056] Then, the fixing bracket 50 is adjusted around the floating shaft 15b so that the space between
the static pressure surface 22 of the static pressure carrier guide 6b and the outer peripheral surface 12
of the carrier ring 5 becomes substantially equal between both sides of the floating shaft 15b, and the
fixing bracket is fixed by a fastening bolt 57. Accordingly, within the range between the engagement pin
55 and the floating recess 54, the static pressure carrier guide 6b can be floated around the floating shaft
15b. 
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surfaces 22 of the static pressure carrier guides 6a and 6b 

and the outer peripheral surface 12 of the carrier ring 5 can 

be adjusted. 

[0049] The static pressure carrier guides 6a and 6b are 

changeable between a fixed state and a floating state, and by 

changing the states as appropriate, they can be used 

appropriately. For example, when the circularity of the carrier 

ring 5 is high and the carrier ring 5 can be reliably supported 

by static pressures, the static pressure carrier guides 6a and 

6b are fixed, and when the circularity of the carrier ring 5 

is low, the static pressure carrier guides 6a and 6b can be 

floated. It is also possible that the lower side two static 

pressure carrier guides 6b are fixed and the upper side two 

static pressure carrier guides 6a are floated. 

[0050] Fig. 3 and Fig. 6 show a state where the static pressure 

carrier guides 6a and 6b are fixed. To fix the upper side static 

pressure carrier guide 6a, as shown in Fig 3, Fig. 5, Fig. 6, 

and Fig. 10, the fixation pin 39 of the static pressure carrier 

guide 6a is inserted in the pin hole 38b of the fixing bracket 

38, and the fixing bracket 38 is pivotally attached to the support 

arm 34 by the fixation bolt 40. In this state, when the fixing 

bracket 38 is turned around the fixation bolt 40 in the range 

within the slot 38a, the static pressure carrier guide 6a turns 

[0057] Thus, after the static pressure carrier guides 6a and 6b are made floatable, when the static pres
sure fluid is supplied from the static pressure pockets 23 of the static pressure carrier guides 6a and 6b to
the outer peripheral surface 12 of the carrier ring 5, the carrier ring 5 can be supported by static pressures
via the static pressure fluid. When the spaces between the static pressure surfaces 22 of the static
pressure carrier guides 6a and 6b and the outer peripheral surface 12 of the carrier ring 5 differ between
both sides of the floating shafts 15a and 15b, the static pressure carrier guides 6a and 6b float around the
floating shafts 15a and 15b so that the spaces become substantially equal between both sides of the
floating shafts 15a and 15b. Therefore, the static pressure carrier guides 6a and 6b can be prevented
from coming into contact with the carrier ring S. Further, the restricting means 17a and 17b that restrict
floating ranges of the static pressure carrier guides 6a and 6b are provided, so that unstable swing, etc.,
of the static pressure carrier guides 6a and 6b around the floating shafts 15a and 15b can be prevented.
[0058] In addition to the use by fixing or floating all of the static pressure carrier guides 6a and 6b, for
example, use in a state where the lower side two static pressure carrier guides 6b are fixed and the upper
side two static pressure carrier guides 6a fitted to the support arms 34 are floatable around the floating
shafts 15a, is also possible. In this case, even while the attaching/removing operation of the carrier ring 5
is facilitated, the spaces between the static pressure surfaces  22 of the static pressure carrier guides 6a
and 6b and the outer peripheral surface 12 of the carrier ring 5 are made small, and the carrier ring 5 can
be stably supported by static pressures. 
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around the floating shaft 15a and the space between the static 

pressure surface 22 of the static pressure carrier guide 6a 

and the outer peripheral surface 12 of the carrier ring 5 differs 

between both sides of the floating shaft 15a, so that at a position 

at which the space becomes substantially equal between both 

sides of the floating shaft 15a, the adjusting bolt 41 is 

tightened to fix the static pressure carrier guide. 

[0051] An adjustment allowance when fixing the static pressure 

carrier guide 6a is normally within the range of the space between 

the pin hole 21 and the restricting pin 42, so that the restricting 

pin 42 may be left inserted in the pin hole 21. The size of 

the space between the static pressure surface 22 of the static 

pressure carrier guide 6a and the outer peripheral surface 12 

of the carrier ring 5 is appropriately adjusted by the stopper 

means 47. 

[0052] To fix the lower side static pressure carrier guide 6b, 

as shown in Fig. 5 and Fig. 10, the engagement pin 55 is inserted 

in the fixing hole 53 for fixing the static pressure carrier 

guide 6b and the fixing bracket 50, and the angle of the fixing 

bracket 50 is adjusted by turning around the floating shaft 

15b so that the space between the static pressure surface 22 

of the static pressure carrier guide 6b and the outer peripheral 

surface 12 of the carrier ring 5 becomes substantially equal 

[0059] Specifically, when attaching the upper side static pressure carrier guide 6a to the support arm 34
that turns around the pivot 33, if the static pressure carrier guide 6a is fixed to the support arm 34, the
static pressure carrier guide 6a may come into contact with the carrier ring 5 due to accumulation of
errors, etc., and it becomes hard to make small the spaces between the static pressure carrier guides 6a
and 6b and the carrier ring 5. However, by fitting the static pressure carrier guide 6a to the support arm 34
Ina floatable manner, the upper side static pressure carrier guide 6a can be prevented from coming into
contact with the carrier ring 5 by floating of the upper side static pressure carrier guide 6a while the
spaces between the static pressure surfaces 22 of the static pressure carrier guides 6a and 6b and the
outer peripheral surface 12 of the carrier ring 5 are made small.  [0060] Incidentally, when the non-contact
support method according to the present invention and the conventional contact support method using
conventional support rollers were Inspected by using a carrier ring 5 made of ceramic, in the  non-contact
support method according to the present invention, the edge runout of the carrier ring 5 could be reduced
to approximately 1/5 as compared with the conventional contact support method. Fig. 12 shows results of
measurement of circularity of the carrier ring 5. Fig. 13 and Fig. 14 shows results of measurements of
edge runout of the carrier ring 5 in the conventional contact support method and in the non-contact
support method according to the present invention, respectively.  [0061] As the carrier ring 5, as shown in
Fig. 12, a carrier ring that was made of ceramic and has an outer periphery circularity of 5 micrometers
(measured value: 4.5 micrometers) was used and edge runouts of the carrier ring 5 in the conventional
contact support method and in the non-contact support method according to the present invention were
measured. In the case of the conventional contact support method, a measured value of the edge runout
is approximately 15 micrometers as shown in Fig. 13, and from this value, when the outer periphery
circularity (approximately 5 micrometers) of the carrier ring 5 is deducted, the edge runout is
approximately 10 micrometers. On the other hand, the measured value of the runout in the case of the
non-contact support method is approximately 7 micrometers as shown in Fig. 14, and from this, when the
outer periphery 
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between both sides of the floating shaft 15b, and then the 

fastening bolt 57 is tightened to fix the fixing bracket 50 

to the floating shaft 15b. Accordingly, the lower side static 

pressure carrier guide 6b is fixed. 

[0053] Thus, even when the static pressure carrier guides 6a 

and 6b are fixed, two static pressure pockets 23 are present 

in the static pressure surfaces 22 of the static pressure carrier 

guides 6a and 6b, and the static pressure fluid is supplied 

from these static pressure pockets 23 to the outer peripheral 

surface 12 of the carrier ring 5, so that the carrier ring 5 

can be supported by static pressures via the static pressure 

fluid. The static pressure carrier guides 6a and 6b are in a 

fixed state, so that the carrier ring 5 can be prevented from 

wobbling and the carrier ring 5 can be reliably supported by 

static pressures. 

[0054] To float the upper side static pressure carrier guide 

6a, by removing the fixing bracket 38, the fixation pin 39 of 

the static pressure carrier guide 6a comes off the pin hole 

38b of the fixing bracket 38, so that fixation of the static 

pressure carrier guide 6a by the fixing means 16a can be released. 

Accordingly, the static pressure carrier guide 6a can be floated 

around the floating shaft 15a within the range of the space 

between the restricting pin 42 and the pin hole 21. 

circularity (approximately 5 micrometers) of the carrier ring 5 is deducted, the edge runout is
approximately 2 micrometers. [0062] Therefore, in the non-contact support method according to the
present invention, the edge runout of the carrier ring 5 can be reduced to approximately 1/5 as compared
with the conventional contact support method. Therefore, the rotation precision of the carrier ring 5 is
directly transmitted to the workpiece Win contact with the inner periphery of the carrier ring via the carrier
4, and acts on the grinding point of the workpiece W sandwiched and fixed by the pair of grinding wheels
3 in a grinding cycle and immediately Influences grinding of the workpiece W, however, by adopting the
non-contact support method according to the present invention, the influence of the edge runout of the
carrier ring 5 can be reduced, and stable grinding precision for the workpiece W can be obtained.  [0063]
Embodiments of the present invention are described in detail above, however, the present invention is not
limited to the embodiments, and can be variously changed without departing from the spirit of the present
invention. For example, in the embodiment, the static pressure carrier guides 6a and 6b can be changed
between a fixed state and a floating state, however, it is also possible that all static pressure carrier
guides 6a and 6b are fixed or floated, or the plurality of lower  side static pressure carrier guides 6b are
fixed and the plurality of upper side static pressure carrier guides 6a are floated. [0064] The static
pressure carrier guides 6a and 6b are preferably disposed at substantially even intervals at the outer
periphery of the carrier ring 5, however, they do not need to be disposed at substantially even Intervals as
long as the carrier ring 5 can be supported by static pressures of the plurality of static pressure carrier
guides 6a and 6b. When the static pressure carrier guides 6a and 6b are disposed at substantially even
Intervals, the static pressure carrier guides 6a and 6b are three or more in number. When the number of
static pres sure carrier guides 6a and 6b is three, for example, two static pressure carrier guides 6b are
disposed on the lower side, and the upper side one static pressure carrier guide 6a is provided movably in
the diametrical direction of the carrier ring 5. 
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[0055] To float the lower side static pressure carrier guide 

6b, as shown in Fig. 11, by inverting the fixing bracket 50, 

the static pressure carrier guide 6b is fitted in a floatable 

manner in the range of the restricting means 17b. First, the 

static pressure carrier guide 6b is removed from the floating 

shaft 15b, and the fixing bracket 50 is inverted and fitted 

to the floating shaft 15b. Next, the static pressure carrier 

guide 6b is fitted over the floating shaft 15b, and the engagement 

pin 55 is engaged with the floating recess 54 of the fixed bracket 

50. 

[0056] Then, the fixing bracket 50 is adjusted around the 

floating shaft 15b so that the space between the static pressure 

surface 22 of the static pressure carrier guide 6b and the outer 

peripheral surface 12 of the carrier ring 5 becomes substantially 

equal between both sides of the floating shaft 15b, and the 

fixing bracket is fixed by a fastening bolt 57. Accordingly, 

within the range between the engagement pin 55 and the floating 

recess 54, the static pressure carrier guide 6b can be floated 

around the floating shaft 15b. 

[0057] Thus, after the static pressure carrier guides 6a and 

6b are made floatable, when the static pressure fluid is supplied 

from the static pressure pockets 23 of the static pressure 

carrier guides 6a and 6b to the outer peripheral surface 12 

[0065] When the static pressure pockets 23 are provided in the static pressure surface 22 of each of the
static pressure carrier guides 6a and 6b substantially symmetrically about the floating shaft 15a or 15b in
the rotation direction, two-divided static pressure pockets are provided in the rotation direction as
Illustrated in the embodiment, or one static pressure pocket  23 long in the rotation direction is provided
continuously. It is also possible that the drive means 19 that drives the support arm 34 is constituted by a
motor in addition to the cylinder 36, and the support arm 34 is driven by the motor via a torsion axis or
gear. [0066] When the static pressure carrier guides 6a and 6b are moved in the directions approaching
or separating from the carrier ring 5 , it is possible that the movable base 8 is provided with a guide
mechanism in the substantially diametrical direction of the carrier ring 5, and the static pressure carrier
guides 6a and 6b may be providedmovably along the guide mechanism. In the embodiment, the stopper
means 47 that stops the support arm 34 at a predetermined position is also used as a space adjusting
means that adjusts the space between the static pressure surface 22 of the static pressure carrier guide
6a or 6b and the outer peripheral surface 12 of the carrier ring 5, however, these means may be provided
separately. [0067] All of the static pressure carrier guides 6a and 6b may be connected to the static
pressure fluid supply source 29 via the same circuit 27, or the static pressure carrier guides 6a and 6b
may be individually connected to the supply source 29 via Independent pressure control circuits. Further,
in the embodiment, a horizontal surface grinder is illustrated, 
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of the carrier ring 5, the carrier ring 5 can be supported by 

static pressures via the static pressure fluid. When the spaces 

between the static pressure surfaces 22 of the static pressure 

carrier guides 6a and 6b and the outer peripheral surface 12 

of the carrier ring 5 differ between both sides of the floating 

shafts 15a and 15b, the static pressure carrier guides 6a and 

6b float around the floating shafts 15a and 15b so that the 

spaces become substantially equal between both sides of the 

floating shafts 15a and 15b. Therefore, the static pressure 

carrier guides 6a and 6b can be prevented from coming into contact 

with the carrier ring 5. Further, the restricting means 17a 

and 17b that restrict floating ranges of the static pressure 

carrier guides 6a and 6b are provided, so that unstable swing, 

etc., of the static pressure carrier guides 6a and 6b around 

the floating shafts 15a and 15b can be prevented. 

[0058] In addition to the use by fixing or floating all of the 

static pressure carrier guides 6a and 6b, for example, use in 

a state where the lower side two static pressure carrier guides 

6b are fixed and the upper side two static pressure carrier 

guides 6a fitted to the support arms 34 are floatable around 

the floating shafts 15a, is also possible. In this case, even 

while the attaching/removing operation of the carrier ring 5 

is facilitated, the spaces between the static pressure surfaces 

however, the present invention can also be carried out in a vertical surface grinder. As the workpiece W,
any workpiece can be used as long as it is a thin sheet-like workpiece. [Description of Symbols] [0068]
1Static pressure pad 3Grinding wheel 
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22 of the static pressure carrier guides 6a and 6b and the outer 

peripheral surface 12 of the carrier ring 5 are made small, 

and the carrier ring 5 can be stably supported by static 

pressures. 

[0059] Specifically, when attaching the upper side static 

pressure carrier guide 6a to the support arm 34 that turns around 

the pivot 33, if the static pressure carrier guide 6a is fixed 

to the support arm 34, the static pressure carrier guide 6a 

may come into contact with the carrier ring 5 due to accumulation 

of errors, etc., and it becomes hard to make small the spaces 

between the static pressure carrier guides 6a and 6b and the 

carrier ring 5. However, by fitting the static pressure carrier 

guide 6a to the support arm 34 in a floatable manner, the upper 

side static pressure carrier guide 6a can be prevented from 

coming into contact with the carrier ring 5 by floating of the 

upper side static pressure carrier guide 6a while the spaces 

between the static pressure surfaces 22 of the static pressure 

carrier guides 6a and 6b and the outer peripheral surface 12 

of the carrier ring 5 are made small. 

[0060] Incidentally, when the non-contact support method 

according to the present invention and the conventional contact 

support method using conventional support rollers were 

inspected by using a carrier ring 5 made of ceramic, in the 

4Carrier 5Carrier ring 6a, 6bStatic pressure carrier guide 12Outer peripheral surface 15a, 15bFloating
shaft 
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non-contact support method according to the present invention, 

the edge runout of the carrier ring 5 could be reduced to 

approximately 1/5 as compared with the conventional contact 

support method. Fig. 12 shows results of measurement of 

circularity of the carrier ring 5. Fig. 13 and Fig. 14 shows 

results of measurements of edge runout of the carrier ring 5 

in the conventional contact support method and in the non-contact 

support method according to the present invention, 

respectively. 

[0061] As the carrier ring 5, as shown in Fig. 12, a carrier 

ring that was made of ceramic and has an outer periphery 

circularity of 5 micrometers (measured value: 4.5 micrometers) 

was used and edge runouts of the carrier ring 5 in the conventional 

contact support method and in the non-contact support method 

according to the present invention were measured. In the case 

of the conventional contact support method, a measured value 

of the edge runout is approximately 15 micrometers as shown 

in Fig. 13, and from this value, when the outer periphery 

circularity (approximately 5 micrometers) of the carrier ring 

5 is deducted, the edge runout is approximately 10 micrometers. 

On the other hand, the measured value of the runout in the case 

of the non-contact support method is approximately 7 micrometers 

as shown in Fig. 14, and from this, when the outer periphery 

16a, 16bFixing means 17a, 17bRestricting means 19Drive means 21Pin hole 22Static pressure surface 
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circularity (approximately 5 micrometers) of the carrier ring 

5 is deducted, the edge runout is approximately 2 micrometers.  

[0062] Therefore, in the non-contact support method according 

to the present invention, the edge runout of the carrier ring 

5 can be reduced to approximately 1/5 as compared with the 

conventional contact support method. Therefore, the rotation 

precision of the carrier ring 5 is directly transmitted to the 

workpiece W in contact with the inner periphery of the carrier 

ring via the carrier 4, and acts on the grinding point of the 

workpiece W sandwiched and fixed by the pair of grinding wheels 

3 in a grinding cycle and immediately influences grinding of 

the workpiece W, however, by adopting the non-contact support 

method according to the present invention, the influence of 

the edge runout of the carrier ring 5 can be reduced, and stable 

grinding precision for the workpiece W can be obtained. 

[0063] Embodiments of the present invention are described in 

detail above, however, the present invention is not limited 

to the embodiments, and can be variously changed without 

departing from the spirit of the present invention. For example, 

in the embodiment, the static pressure carrier guides 6a and 

6b can be changed between a fixed state and a floating state, 

however, it is also possible that all static pressure carrier 

guides 6a and 6b are fixed or floated, or the plurality of lower 

29Supply source 33Pivot 34Support arm 47Stopper means (space adjusting means) Workpiece 
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side static pressure carrier guides 6b are fixed and the 

plurality of upper side static pressure carrier guides 6a are 

floated. 

[0064] The static pressure carrier guides 6a and 6b are 

preferably disposed at substantially even intervals at the outer 

periphery of the carrier ring 5, however, they do not need to 

be disposed at substantially even intervals as long as the 

carrier ring 5 can be supported by static pressures of the 

plurality of static pressure carrier guides 6a and 6b. When 

the static pressure carrier guides 6a and 6b are disposed at 

substantially even intervals, the static pressure carrier 

guides 6a and 6b are three or more in number. When the number 

of static pressure carrier guides 6a and 6b is three, for example, 

two static pressure carrier guides 6b are disposed on the lower 

side, and the upper side one static pressure carrier guide 6a 

is provided movably in the diametrical direction of the carrier 

ring 5. 

[0065] When the static pressure pockets 23 are provided in the 

static pressure surface 22 of each of the static pressure carrier 

guides 6a and 6b substantially symmetrically about the floating 

shaft 15a or 15b in the rotation direction, two-divided static 

pressure pockets are provided in the rotation direction as 

illustrated in the embodiment, or one static pressure pocket 

[TITLE OF DOCUMENT] WHAT IS CLAIMED IS:  [Claim 1] A method for grinding a thin sheet-like
workpiece, wherein when grinding both surfaces of a thin sheet-like workpiece by a pair of grinding
wheels while rotating the workpiece via a carrier in a state where the thin sheet-like workpiece fitted to the
carrier is supported by static pressures of a pair of static pressure pads in a non-contact manner, a carrier
ring on the outer periphery of the carrier is supported by static pressures of a plurality of static pressure
carrier guides in the circumferential direction in a non-contact manner. [Claim 2 ] A double-end surface
grinder that grinds both surfaces of a thin sheet-like workpiece by a pair of grinding wheels while rotating
the workpiece via a carrier in a state where the thin sheet-like workpiece fitted to the carrier is supported
by static pressures of a pair of static pressure pads in a non-contact manner, comprising a plurality of
static pressure carrier guides that are provided in the circumferential direction to support a carrier ring on
the outer periphery of the carrier by static pressures in a non-contact manner. [Claim 3] The double-end
surface grinder according to Claim 2, wherein the carrier ring has a cylindrical outer peripheral surface,
and the static pressure carrier guides are disposed at substantially even Intervals in proximity to the outer
peripheral surface. 
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23 long in the rotation direction is provided continuously. 

It is also possible that the drive means 19 that drives the 

support arm 34 is constituted by a motor in addition to the 

cylinder 36, and the support arm 34 is driven by the motor via 

a torsion axis or gear. 

[0066] When the static pressure carrier guides 6a and 6b are 

moved in the directions approaching or separating from the 

carrier ring 5, it is possible that the movable base 8 is provided 

with a guide mechanism in the substantially diametrical 

direction of the carrier ring 5, and the static pressure carrier 

guides 6a and 6b may be provided movably along the guide mechanism. 

In the embodiment, the stopper means 47 that stops the support 

arm 34 at a predetermined position is also used as a space 

adjusting means that adjusts the space between the static 

pressure surface 22 of the static pressure carrier guide 6a 

or 6b and the outer peripheral surface 12 of the carrier ring 

5, however, these means may be provided separately. 

[0067] All of the static pressure carrier guides 6a and 6b may 

be connected to the static pressure fluid supply source 29 via 

the same circuit 27, or the static pressure carrier guides 6a 

and 6b may be individually connected to the supply source 29 

via independent pressure control circuits. Further, in the 

embodiment, a horizontal surface grinder is illustrated, 

[Claim 4] The double-end surface grinder according to Claim 2 or 3, wherein the static pressure carrier
guides are fixed. [Claim 5] The double-end surface grinder according to Claim 2 or 3, wherein the static
pres sure carrier guides are floatable. [Claim 6] The double-end surface grinder according to any of
Claims 2 to 5, wherein each of the static pressure carrier guides is pivotally supported by a floating shaft
substantially parallel to the rotation center of the carrier ring, and in each of the static pressure carrier
guides, a static pressure pocket that supplies a static pressure fluid to the portion between the static
pressure carrier guide and the outer peripheral surface of the carrier ring are provided substantially
symmetrically about the floating shaft in a rotation direction of the carrier ring.  [Claim 7] The double-end
surface grinder according to any of Claims 2 to 6, comprising: a support arm that is pivotally supported
swingably by a pivot substantially parallel to the rotation center of the carrier ring, and supports at least a
part of the static pressure carrier guides movably in the directions approaching and separating from the
carrier ring, a drive means that turns the support arm around the pivot, and a stopper means that stops
the support arm at a predetermined  position.  [Claim 8] The double-end surface grinder according to any
of Claims 2 to 7, wherein the static pressure carrier guides are changeable between a fixed state and a
floating state where the static pressure carrier guides float around the floating shafts substantially parallel
to the rotation center of the carrier ring. 
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however, the present invention can also be carried out in a 

vertical surface grinder. As the workpiece W, any workpiece 

can be used as long as it is a thin sheet-like workpiece. 

[Description of Symbols] 

[0068] 

1 Static pressure pad 

3 Grinding wheel 

4 Carrier 

5 Carrier ring 

6a, 6b Static pressure carrier guide 

12 Outer peripheral surface 

15a, 15b Floating shaft 

16a, 16b Fixing means 

17a, 17b Restricting means 

19 Drive means 

21 Pin hole 

22 Static pressure surface 

29 Supply source 

33 Pivot 

34 Support arm 

47 Stopper means (space adjusting means) 

W Workpiece 

[Claim 9] The double-end surface grinder according to any of Claims 2 to 8, comprising the static
pressure carrier guides that are three or more in number and disposed at substantially even Intervals at
the outer periphery of the carrier ring, and a space adjusting means that adjusts spaces between static
pressure surfaces of the three or more static pressure carrier guides and the outer peripheral surface of
the carrier ring by adjusting the position of at least one of the three or more static pres sure carrier guides
in the substantially diametrical direction of the carrier ring. 
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[TITLE OF DOCUMENT] WHAT IS CLAIMED IS: 

[Claim 1] A method for grinding a thin sheet-like workpiece, 

wherein when grinding both surfaces of a thin sheet-like 

workpiece by a pair of grinding wheels while rotating the 

workpiece via a carrier in a state where the thin sheet-like 

workpiece fitted to the carrier is supported by static pressures 

of a pair of static pressure pads in a non-contact manner, a 

carrier ring on the outer periphery of the carrier is supported 

by static pressures of a plurality of static pressure carrier 

guides in the circumferential direction in a non-contact manner. 

[Claim 2] A double-end surface grinder that grinds both surfaces 

of a thin sheet-like workpiece by a pair of grinding wheels 

while rotating the workpiece via a carrier in a state where 

the thin sheet-like workpiece fitted to the carrier is supported 

by static pressures of a pair of static pressure pads in a 

non-contact manner, comprising a plurality of static pressure 

carrier guides that are provided in the circumferential 

direction to support a carrier ring on the outer periphery of 

the carrier by static pressures in a non-contact manner. 

[Claim 3] The double-end surface grinder according to Claim 

2, wherein the carrier ring has a cylindrical outer peripheral 

surface, and the static pressure carrier guides are disposed 

at substantially even intervals in proximity to the outer 
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peripheral surface. 

[Claim 4] The double-end surface grinder according to Claim 

2 or 3, wherein the static pressure carrier guides are fixed. 

[Claim 5] The double-end surface grinder according to Claim 

2 or 3, wherein the static pressure carrier guides are floatable. 

[Claim 6] The double-end surface grinder according to any of 

Claims 2 to 5, wherein each of the static pressure carrier guides 

is pivotally supported by a floating shaft substantially 

parallel to the rotation center of the carrier ring, and in 

each of the static pressure carrier guides, a static pressure 

pocket that supplies a static pressure fluid to the portion 

between the static pressure carrier guide and the outer 

peripheral surface of the carrier ring are provided 

substantially symmetrically about the floating shaft in a 

rotation direction of the carrier ring. 

[Claim 7] The double-end surface grinder according to any of 

Claims 2 to 6, comprising: a support arm that is pivotally 

supported swingably by a pivot substantially parallel to the 

rotation center of the carrier ring, and supports at least a 

part of the static pressure carrier guides movably in the 

directions approaching and separating from the carrier ring, 

a drive means that turns the support arm around the pivot, and 

a stopper means that stops the support arm at a predetermined 
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position. 

[Claim 8] The double-end surface grinder according to any of 

Claims 2 to 7, wherein the static pressure carrier guides are 

changeable between a fixed state and a floating state where 

the static pressure carrier guides float around the floating 

shafts substantially parallel to the rotation center of the 

carrier ring. 

[Claim 9] The double-end surface grinder according to any of 

Claims 2 to 8, comprising the static pressure carrier guides 

that are three or more in number and disposed at substantially 

even intervals at the outer periphery of the carrier ring, and 

a space adjusting means that adjusts spaces between static 

pressure surfaces of the three or more static pressure carrier 

guides and the outer peripheral surface of the carrier ring 

by adjusting the position of at least one of the three or more 

static pressure carrier guides in the substantially diametrical 

direction of the carrier ring. 




