
1 GLASS DISK PROCESSING METHOD TECHNICAL FIELD
[0001]The present invention relates to a glass disk
processing method of polishing the inner and outer
peripheral faces of a glass disk stacked body in which
a plurality of glass disks are stacked. BACKGROUND ART
[0002]As a magnetic disk is becoming smaller and
having higher density, a glass disk having excellent
surface smoothness and excellent mechanical strength
is often used for an information recording medium. The
glass disk for an information recording medium is
generally processed by performing coarse processing
using a diamond cutter or a core drill, precision
finishing using a diamond wheel, and polishing of the
inner and outer peripheral faces of the glass disk
with a polishing pad or brush. [0003]In recent years,
to record/reproduce information 



at higher density, the interval between a magnetic
head and the recording surface of a glass disk is
narrowed. As a result, when the magnetic head travels
in the lateral direction, if even a small projection
exists, there is the possibility that the magnetic
head collides with the side  2 face of the glass disk.
To avoid such collision, the corners formed by the
upper and lower recording faces and the side face
undergo edging process such as chamfering or rounding.
A technique is disclosed such that, as the edging
process on the corners, the side face is ground with a
grinding stone processed in a predetermined shape and,
after that, the polishing process is performed by
making a polishing pad or brush come into contact with
the side peripheral face while supplying a polishing
solution.  [0004]Refer to, for example, Japanese
Unexamined Patent Application Publication No.
2004-342,307 (this counterpart is U.S. Pat. No.
6,280,294). [0006]Since the edging process such as
chambering or rounding is performed on the corner of
each of a glass disk by a dedicated precision
machining apparatus, it is troublesome to set the
glass disks one by one. In addition, it requires a
special dedicated machining apparatus, so that a
problem of high cost occurs. 



DISCLOSURE OF THE INVENTION Technical Problems to be
Solved [0006]An object of the present invention is,
therefore, to provide a method of easily chamfering
and polishing the inner and outer peripheral faces of
a glass disk at low cost.  MEANS TO SOLVE THE PROBLEMS
[0007]To achieve the object, the present invention
provides the following glass disk processing methods.
[0008]The present invention provides a glass disk 



processing method of polishing an inner peripheral
face and an outer peripheral face of a glass disk,
comprising the steps of:       stacking glass disks
for generating a glass disk stacked body in which a
plurality of glass disks are stacked; preparing an
etchant; and       continuously supplying an
inner-peripheral etchant to the inner peripheral face
of the glass disk stacked body and continuously
supplying an outer-peripheral etchant to the outer
peripheral face of the glass disk stacked body.
[0009]According to the method, by continuously
supplying fresh etchants to the inner and outer
peripheral faces of the glass disk stacked body, the
inner and outer peripheral faces are etched and the
corners of the inner and outer peripheral faces are
rounded. Thus, the polishing process and the
chamfering process can be performed simultaneously,
and the efficiency of the process of the side
peripheral faces can be increased. [0010]Etching
capability of the inner-peripheral  4 



etchant and that of the outer-peripheral etchant are
different from each other, and etching capability of
the inner-peripheral etchant is higher than that of
the outer-peripheral etchant. [0011]The inner space
formed by the inner peripheral surface is narrower
than the outer space formed by the outer peripheral
surface, so that fresh etchant going around tends to
be insufficient. Consequently, the etching capability
in the inner space tends to be lower than that in the
outer space. By the above-described method, by making
the etching capability of the inner-peripheral etchant
higher than that of the outer-peripheral etchant, the
etching capability in the inner space and that in the
outer space become almost equal to each other.
Therefore, the uniform chamfering and polishing
processes on the inner and outer peripheral faces of
the glass disk stacked body can be performed easily at
low cost. [0012]Fresh etchants are supplied to the
inner and outer peripheral faces by a method including
at least one of an immersion method, a shower spraying
method, a jetting method, and a coating method.
[0013]To supply fresh etchants to the inner and outer
peripheral faces more uniformly, preferably, relative
rotation is performed between the etchants and the
glass disk stacked body.  5 



[0014]Although the etchant supplier can rotate around
the glass disk stacked body, to make the configuration
compact, preferably, the glass disk stacked body
rotates around a rotary shaft. [0015]The rotary shaft
passes through the inner face of the glass disk
stacked body. [0016]An inner space is formed between
the outer peripheral face of the rotary shaft and the
inner peripheral face of the glass disk stacked body,
and the etchant is supplied to the inner space.
[0017]To supply fresh etchants to the inner and outer
peripheral faces more uniformly, preferably, the
rotary shaft revolves or linearly-reciprocates. BEST
MODES FOR CARRING OUT THE INVENTION 



[0018]A first embodiment of a method of processing a
glass disk 12 for an information recording medium
according to the present invention will be described
in detail hereinbelow with reference to Fig. 1.
[0019]Fig. 1 shows a schematic view showing an
embodiment of an immersion-type processor 1 for the
glass disk 12. [0020]In the immersion-type processor
1, a glass disk stacked body 10 is heLtrietically
housed in a cylindrical chamber 4 and an inner
peripheral face 14 and an outer  6 peripheral face 16
of the glass disk stacked body 10 are polished by
continuously supplying a fresh etchant to the inner
and outer peripheral faces 14 and 16 of the glass disk
stacked body 10. 



[0021]A distribution path which is communicated with
the inside of the chamber 4 is formed by a liquid
inlet 8 provided at the left end of the under face of
the chamber 4 and a liquid outlet 6 provided at the
right end of the top face of the chamber 4. Shaft
fixing members 26 and 36 supporting a rotary shaft 20
including the glass disk stacked body 10 are provided
in the center of the top face side and the under face
side, respectively, of the chamber 4. [0022]The glass
disks 12 to be processed have various sizes. For
example, the sizes of glass disks for magnetic
recording each built in a hard disk drive are 0.85
inch, 1.8 inches, and 2.5 inches. To prevent sliding
between neighboring glass disks 12 during process, a
disk-shaped spacer layer (having a thickness of, for
example, 0.2 mm) or an adhesive layer made of a soft
material is interposed between the neighboring glass
disks 12. The adhesive layer or spacer layer is made
of a soft material such as a resin material or rubber
material. In the glass disk stacked body 10, a number
of (for example, 10 to 200) glass disks 12 are stacked
while sandwiching the adhesive layers or  7 spacer
layers between neighboring glass disks 12. [0023]The
glass disk stacked body 10 is sandwiched by locking
plates 40 and 50 via disk pressing plates 44 and 54
disposed at both ends of the glass disk stacked body
10. The disk pressing plates 44 and 54 and the locking
plates 40 and 50 are made of a material having
corrosion resistance to an etchant used. As the disk
pressing plates 44 and 54, dummy glass disks 12 may be
used. In the center of the locking plates 40 and 50,
the distribution paths 42 and 52 communicated with the
inside of the chamber 4 are provided. 



[0024]The rotary shaft 20 is driven in the clockwise
or counterclockwise direction by a not-shown motor.
Accordingly, the glass disk stacked body 10 rotates in
the chamber 4 in the immersion-type processor 1. The
rotational speed of the rotary shaft 20 is 50 to 2,000
min  1 (rpm). [0025]When the glass disk stacked body
10 is set in the immersion-type processor 1, an inner
space 60 is formed between the outer peripheral face
of the rotary shaft 20 and the inner peripheral face
14 of the glass disk stacked body 10, and an outer
space 9 is formed between the inner peripheral face of
the chamber 4 and the outer peripheral face 16 of the
glass disk stacked body 10. Therefore, in the
immersion-type processor 1, the path of the inner
space  8 60 and the path of the outer space 9 are
communicated with each other via the distribution
paths 42 and 52.  [0026]Etchants 70 and 72 used are
made of a 



fluorinated-acid-based material in which a strong acid
such as hydrochloric acid, nitric acid, or sulfuric
acid, a weak acid such as carbonic acid, oxalic acid,
acetic acid, formic acid, or citric acid, or an
additive including hydrofluosilicic acid, ammonium
fluoride, or the like is properly added. The density
of the etchants is 1 to 50 % by weight. The
temperature of the etchants is 20 to 80 C. The etching
time is 0.1 to 5 hours. The etchant used for etching
process is obtained by eliminating residue of the
etching and impurities by a filter, and making a check
to see whether each of the density and temperature of
the liquid lies within a predetermined range or not.
If the density or temperature is out of the range, a
proper state is set by replenishing the liquid or
increasing the temperature, and the etchant is
returned to the processor 1 and recycled. The
inner-peripheral etchant 70 and the outer-peripheral
etchant 72 are basically the same.  [0027]The
inner-peripheral etchant 70 is introduced from the
distribution path 52, passes through the inner space
60, and is exhausted from the distribution path 42.
When the inner-peripheral etchant 70 passes through
the inner space 60, the flow of the fresh
inner-peripheral  9 etchant 70 comes into contact with
the inner peripheral face 14 of the glass disk stacked
body 10, thereby etching the inner peripheral face 14
of the glass disk stacked body 10. When the inner
peripheral face 14 is etched, small projections
existing in the inner peripheral face 14 are gradually
eliminated and the surface is planarized (polishing
process). In addition, the etchant is soaked to a
border part defined by the glass disk 12 and an
adhesive layer or spacer layer which is in contact
with the glass disk 12, so that the corners of the
inner peripheral face 14 are gradually removed and
rounded (rounding process). Therefore, the inner
peripheral face 14 of the glass disk 12 simultaneously
undergoes the edging process such as rounding process
and the polishing process. [0028]Similarly, the
outer-peripheral etchant 72 is introduced from the
liquid inlet 8, upwardly passes through the outer
space 9, and is discharged from the liquid outlet 6.
When the flow of the outer-peripheral etchant 72
passes through the outer space 9, the fresh
outer-peripheral etchant 72 comes into contact with
the outer peripheral face 16, thereby etching the
outer peripheral face 16 of the glass disk stacked
body 10. When the outer peripheral face 16 is etched,
small projections existing in the outer peripheral
face 16 are gradually removed and the outer peripheral
face is planarized (polishing process). In 



10 addition, the etchant is soaked to a border part
defined by the glass disk 12 and an adhesive layer or
spacer layer which is in contact with the glass disk
12, so that the corners of the outer peripheral face
16 are gradually removed and rounded (rounding
process). Therefore, the outer peripheral face 16 of
the glass disk 12 simultaneously undergoes the edging
process such as rounding process and the polishing
process. [0029]A processing method as a second
embodiment of the invention will now be described in
detail with reference to Fig. 2. The description of
the same points as those of the processing method of
the first embodiment will not be repeated. The
different points between the processing methods of the
first and second embodiments will be mainly described.
[0030]Fig. 2 shows a schematic view illustrating an
embodiment of a spray-type processor 2 for the glass
disk 12. [0031]The spray-type processor 2 supplies the
flow of the etchant toward the inner peripheral face
14 of the glass disk stacked body 10 and sprays the
etchant like a shower or in the form of a mist to the
outer peripheral face 16 of the glass disk stacked
body 10, thereby polishing the inner and outer
peripheral faces 14 and 16 of the glass disk stacked
body 10. By supplying the etchant 



11 like a shower or in the form of a mist, the amount
of liquid used can be reduced. [0032]The glass disk
stacked body 10 is disposed in open or
hermetically-closed atmosphere. Sprayer 73 for
spraying an outer-peripheral etchant 74 like a shower
or in the form of a mist to the outer peripheral face
16 of the glass disk stacked body 10 are provided in
positions obliquely above the glass disk stacked body
10. The sprayer 73 has a number of ejection holes.
When the size of the ejection hole is large, the
outer-peripheral etchant 74 is ejected like a shower.
When the size of the ejection hole is small, the
outer-peripheral etchant 74 is ejected in the form of
a mist. A plurality of the sprayer 73 may be disposed
so as to face the outer peripheral face 16 of the
glass disk stacked body 10, or disposed in an annular
body facing the outer peripheral face 16 of the glass
disk stacked body 10. [0033]The shaft fixing members
26 and 36 supporting the rotary shaft 20 including the
glass disk stacked body 10 are provided in the center
of the top face side and the under face side of the
chamber 4. Preferably, the glass disk stacked body 10
is rotated in the clockwise or counterclockwise
direction by a not-shown motor. The inner-peripheral
etchant 70 and the outer-peripheral etchant 74 are
basically the same etchant.  12 



[0034]The outer-peripheral etchant 74 is jetted
obliquely downward like a shower or in the form of a
mist from the sprayer 73. The outer-peripheral etchant
74 jetted like a shower or in the form of a mist makes
an upper part of the outer peripheral face 16 of the
rotating glass disk stacked body 10 wet. The
outer-peripheral etchant 74 making the upper part wet
becomes a liquid. The outer-peripheral etchant 74
becoming a liquid drops down along the outer
peripheral face 16. Therefore, the entire outer
peripheral face 16 of the glass disk stacked body 10
comes into contact with the flow of the fresh
outer-peripheral etchant 74. Since the
outer-peripheral etchant 74 is jetted sequentially
from the sprayer 73, the fresh outer-peripheral
etchant 74 is continuously supplied to the outer
peripheral face 16, and the outer peripheral face 16
is etched. When the outer peripheral face 16 is
etched, small projections existing in the outer
peripheral face 16 are gradually removed and the outer
peripheral face 16 is planarized (polishing process).
In addition, since the etchant is soaked in a border
part defined by the glass disk 12 and an adhesive
layer or spacer layer which is in contact with the
glass disk 12, the corners of the outer peripheral
face 16 are gradually removed and rounded (rounding
process). Therefore, the outer peripheral face 16 of
the glass disk 12 simultaneously undergoes the edging
13 process such as rounding process and the polishing
process. [0035]Similarly, the inner-peripheral etchant
70 is introduced from the distribution path 52, passes
through the inner space 60, and is discharged from the
distribution path 42. When the inner-peripheral
etchant 70 passes through the inner space 60, the flow
of the fresh inner-peripheral etchant 70 comes into
contact with the inner peripheral face 14 of the glass
disk stacked body 10, thereby etching the inner
peripheral face 14 of the glass disk stacked body 10.
When the inner peripheral face 14 is etched, small
projections existing in the inner peripheral face 14
are gradually removed and the inner peripheral face 14
is planarized (polishing process). In addition, the
etchant is soaked in a border part defined by the
glass disk 12 and an adhesive layer or spacer layer
which is in contact with the glass disk 12, so that
the corners of the inner peripheral face 11 are
gradually removed and rounded (rounding process).
Therefore, the inner peripheral face 14 of the glass
disk 12 simultaneously undergoes the edging process
such as rounding process and the polishing process.
[0036]A processing method as a third embodiment of the
invention will now be described in detail with
reference to Fig. 3. The description of the same
points as those of the processing methods of the
foregoing embodiments will not be repeated. The
characteristics of the third embodiment will 



14 be mainly described. [0037]Fig. 3 shows a schematic
view illustrating an embodiment of the processor for
the glass disk 12.  [0038]In Fig. 3, the
immersion-type processor 1 or the spray-type processor
2 in which the glass disk stacked body 10 rotates
revolves, so that the glass disk stacked body 10 is in
a sun-and-planet motion. When the glass disk stacked
body 10 is in the sun-and-planet motion, the
flowability of the etchant which is in contact with
the inner and outer peripheral faces 14 and 16
increases. Thus, more uniform etching process can be
realized. [0039]Further, a processing method as a
fourth embodiment of the invention will now be
described in detail with reference to Fig. 4. The
description of the same points as those of the
processing methods of the foregoing embodiments will
not be repeated. The characteristics of the fourth
embodiment will be mainly described. 



[0040]Fig. 4 shows a schematic view illustrating an
embodiment of the processor for the glass disk 12.
[0041]In Fig. 4, the immersion-type processor 1 or the
spray-type processor 2 in which the glass disk stacked
body 10 rotates reciprocates linearly, so that the
glass disk stacked body 10 rotates/reciprocates. When
the glass disk stacked body 10 rotates/reciprocates,
the flowability of the etchant which is in contact
with the inner and outer  15 peripheral faces 14 and
16 increases. Thus, more uniform etching process can
be realized. [0042]In each of the embodiments shown in
Figs. 3 and 4, the processor is of the horizontal type
in which the rotary shaft 20 extends in the horizontal
direction. As in the embodiments shown in Figs. 1 and
2, the processor may be of the vertical type in which
the rotary shaft 20 extends in the vertical direction.
On the contrary, the vertical-type processors shown in
Figs. 1 and 2 may be of the horizontal type in which
the rotary shaft 20 extends in the horizontal
direction. The vertical-type processor has an
advantage of high rotation precision since application
of the load of the glass disks 12 to the rotary shaft
20 is suppressed. 



On the other hand, it has a disadvantage that the
supply of the etchant tends to be nonuniform. In the
horizontal-type processor, the load of the glass disks
12 is applied to the rotary shaft 20, so that the
rotary precision deteriorates. Consequently, the
processor is not suitable to the case where a number
of glass disks 12 are stacked. However, the processor
has an advantage such that the etchant can be supplied
uniformly. By applying the etchant to the inner and
outer peripheral faces 14 and 16 of the glass disk
stacked body 10, the inner and outer peripheral faces
14 and 16 of the glass disk stacked body 10 can be
polished. [0043]A fifth embodiment of a method of
processing a  16 glass disk 12 for an information
recording medium according to the present invention
will be described in detail hereinbelow with reference
to Fig. 5. [0044]Fig. 5 shows a schematic view showing
an embodiment of an immersion-type processor 1 for the
glass disk 12. [0045]In the immersion-type processor
1, a glass disk 



stacked body 10 is hermetically housed in a
cylindrical chamber 4 and an inner peripheral face 14
and an outer peripheral face 16 of the glass disk
stacked body 10 are polished by continuously supplying
a fresh etchant to the inner and outer peripheral
faces 14 and 16 of the glass disk stacked body 10.
[0046]An outer-peripheral inlet 8 is provided at the
left end of the under face of the chamber 4, and an
outer-peripheral outlet 6 is provided at the right end
of the top face of the chamber 4. Hermetic shaft
supporting members 24 and 34 supporting a rotary shaft
20 including the glass disk stacked body 10 are
provided in the center of the top face and the under
face, respectively, of the chamber 4. An
inner-peripheral inlet 38 is provided in the side face
of the hermetic shaft supporting member 34. An
inner-peripheral outlet 28 is provided in the side
face of the hermetic shaft supporting member 24. The
inner-peripheral inlet 38 is communicated with a
liquid-pool space 39 formed  17 by the outer wall face
of a shaft fixing member 36 and the inner wall face of
the hermetic shaft supporting member 34. Similarly,
the inner-peripheral outlet 28 is communicated with a
liquid-pool space 29 formed by the outer wall face of
the shaft fixing member 26 and the inner wall face of
the hermetic shaft supporting member 24. [0047]The
glass disks 12 to be processed have various sizes. For
example, the sizes of glass disks for magnetic
recording each built in a hard disk drive are 0.85
inch, 1.8 inches, and 2.5 inches. To prevent sliding
between neighboring glass disks 12 during process, a
disk-shaped spacer layer (having a thickness of, for
example, 0.2 mm) or an adhesive layer made of a soft
material is interposed between the neighboring glass
disks 12. The adhesive layer or spacer layer is made
of a soft material such as a resin material or rubber
material. In the glass disk stacked body 10, a number
of (for example, 10 to 200) glass disks 12 are stacked
while sandwiching the adhesive layers or spacer layers
between neighboring glass disks 12. 



[0048]The glass disk stacked body 10 is sandwiched by
locking plates 40 and 50 via disk pressing plates 44
and 54 disposed at both ends of the glass disk stacked
body 10. The disk pressing plates 44 and 54 and the
locking plates 40 and 50 are made of a material having
corrosion resistance to an etchant used. As the disk
pressing plates  18 44 and 54, dummy glass disks 12
may be used. In the center of the locking plates 40
and 50, the distribution paths 42 and 52 communicating
an inner space 60 and the liquid-pool spaces 29 and 39
are provided. [0049]The rotary shaft 20 is driven in
the clockwise or counterclockwise direction by a
not-shown motor. Accordingly, the glass disk stacked
body 10 rotates in the chamber 4 in the immersion-type
processor 1. The rotational speed of the rotary shaft
20 is 50 to 2,000 min 1 (rpm). [0050]When the glass
disk stacked body 10 is set in the 



immersion-type processor 1, the inner space 60 is
formed between the outer peripheral face of the rotary
shaft 20 and the inner peripheral face 14 of the glass
disk stacked body 10, and an outer space 9 is formed
between the inner peripheral face of the chamber 4 and
the outer peripheral face 16 of the glass disk stacked
body 10. Therefore, in the immersion-type processor 1,
the space is divided by the glass disk stacked body 10
to two independent paths; the path (hatched portion)
to the inner space 60, and the path to the outer space
9. [0051]The etchant used is made of a
fluorinated-acid- based material in which a strong
acid such as hydrochloric acid, nitric acid, or
sulfuric acid, a weak acid such as carbonic acid,
oxalic acid, acetic acid, formic acid, or  19 citric
acid, or an additive including hydrofluosilicic acid,
ammonium fluoride, or the like is properly added. The
density of the etchants is 1 to 50 % by weight. The
temperature of the etchants is 20 to 80 C. The etching
time is 0.1 to 5 hours. The etchant used for etching
process is obtained by eliminating residue of the
etching and impurities by a filter, and making a check
to see whether each of the density and temperature of
the liquid lies within a predetermined range or not.
If the density or temperature is out of the range, a
proper state is set by replenishing the liquid or
increasing the temperature, and the etchant is
returned to the processor 1 and recycled. [0052]The
inner space 60 formed by the inner-peripheral surface
14 is narrower than the outer space 9 formed by the
outer-peripheral surface 16, so that fresh etchant
going around tends to be insufficient. Consequently,
the etching capability in the inner space 60 tends to
be lower than that in the outer space 9. Therefore,
adjustment is performed so that the etching capability
of in an inner-peripheral etchant 70' becomes higher
than that of an outer-peripheral etchant 72'. At least
one of a change in density of the etchant, a change in
temperature, and the kind of an additive is selected
to make a difference between the inner-peripheral
etchant 70' and the outer-peripheral etchant 72'. For
example, the temperature of 



20 the inner-peripheral etchant 70' is set to 50 C and
the temperature of the outer-peripheral etchant 72' is
set to 30 C. The density of the inner-peripheral
etchant 70' is set to 30% by weight and the density of
the outer-peripheral etchant 72' is set to 15% by
weight. The inner-peripheral etchant 70' is made of a
mixed acid of fluorinated acid and sulfuric acid and
the outer-peripheral etchant 72' is made of a mixed
acid of fluorinated acid and oxalic acid. Any
combination of those methods can be also used.
[0053]The inner-peripheral etchant 70' is introduced
from the inner-peripheral inlet 38, sequentially
passes through the liquid-pool space 39, the
distribution path 52, the inner space 60, the
distribution path 42, and the liquid-pool space 29,
and is discharged from the inner-peripheral outlet 28.
When the inner-peripheral etchant 70' passes through
the inner space 60, the flow of the fresh
inner-peripheral etchant 70' comes into contact with
the inner-peripheral face 14 of the glass disk stacked
body 10, thereby etching the inner-peripheral face 14
of the glass disk stacked body 10. When the
inner-peripheral face 14 is etched, small projections
existing in the inner-peripheral face 14 are gradually
eliminated and the surface is planarized (polishing
process). In addition, the etchant is soaked to a
border part defined by the glass  21 disk 12 and an
adhesive layer or spacer layer which is in contact
with the glass disk 12, so that the corners of the
inner-peripheral face 14 are gradually removed and
rounded (rounding process). Therefore, the inner
peripheral face 14 of the glass disk 12 simultaneously
undergoes the edging process such as rounding process
and the polishing process. [0054]Similarly, the
outer-peripheral etchant 72' is 



introduced from the outer-peripheral inlet 8, upwardly
passes through the outer space 9, and is discharged
from the outer-peripheral outlet 6. When the flow of
the outer-peripheral etchant 72' passes through the
outer space 9, the fresh outer-peripheral etchant 72'
comes into contact with the outer-peripheral face 16
of the glass disk stacked body 10, thereby etching the
outer-peripheral face 16 of the glass disk stacked
body 10. When the outer-peripheral face 16 is etched,
small projections existing in the outer peripheral
face 16 are gradually removed and the outer peripheral
face is planarized (polishing process). In addition,
the etchant is soaked to a border part defined by the
glass disk 12 and an adhesive layer or spacer layer
which is in contact with the glass disk 12, so that
the corners of the outer-peripheral face 16 are
gradually removed and rounded (rounding process).
Therefore, the outer-peripheral face 16 of the glass
disk 12 simultaneously undergoes the edging process
such as  22 rounding process and the polishing
process. [0055]A processing method as a sixth
embodiment of the invention will now be described in
detail with reference to Fig. 6. The description of
the same points as those of the processing method of
the first embodiment will not be repeated. The
different points between the processing methods of the
fifth and sixth embodiments will be mainly described.
[0056]Fig. 6 shows a schematic view illustrating an
embodiment of a spray-type processor 2 for the glass
disk 12. [0057]The spray-type processor 2 supplies the
flow of 



the etchant toward the inner peripheral face 14 of the
glass disk stacked body 10 and sprays the etchant like
a shower or in the form of a mist to the outer
peripheral face 16 of the glass disk stacked body 10,
thereby polishing the inner and outer peripheral faces
14 and 16 of the glass disk stacked body 10. By
supplying the etchant like a shower or in the form of
a mist, the amount of liquid used can be reduced.
[0058]The glass disk stacked body 10 is disposed in
open or hermetically-closed atmosphere. Sprayer 73 for
spraying an outer-peripheral etchant 74' like a shower
or in the form of a mist to the outer peripheral face
16 of the glass disk stacked body 10 are provided in
positions  23 obliquely above the glass disk stacked
body 10. The sprayer 73 has a number of ejection
holes. When the size of the ejection hole is large,
the outer-peripheral etchant 74' is ejected like a
shower. When the size of the ejection hole is small,
the outer-peripheral etchant 74' is ejected in the
form of a mist. A plurality of the sprayer 73 may be
disposed so as to face the outer peripheral face 16 of
the glass disk stacked body 10, or disposed in an
annular body facing the outer peripheral face 16 of
the glass disk stacked body 10. [0059]The hermetic
shaft supporting members 24 and 34 supporting the
rotary shaft 20 including the glass disk stacked body
10 are provided in the center of the top face and the
under face of the chamber 4. The inner-peripheral
inlet 38 is provided in the side face of the hermetic
shaft supporting member 34, and the inner-peripheral
outlet 28 is provided in the side face of the hermetic
shaft supporting member 24. The inner-peripheral inlet
38 is communicated with the liquid-pool space 39
formed by the outer wall face of the shaft fixing
member 36 and the inner wall face of the hermetic
shaft supporting member 34. Preferably, the glass disk
stacked body 10 is rotated in the clockwise or
counterclockwise direction by a not-shown motor.
[0060]The outer-peripheral etchant 74' having etching 



capability lower than that of the inner-peripheral
etchant  24 70' is jetted obliquely downward like a
shower or in the form of a mist from the sprayer 73.
The outer-peripheral etchant 74' jetted like a shower
or in the form of a mist makes an upper part of the
outer-peripheral face 16 of the rotating glass disk
stacked body 10 wet. The outer-peripheral etchant 74'
making the upper part wet becomes a liquid. The
outer-peripheral etchant 74' becoming a liquid drops
down along the outer peripheral face 16. Therefore,
the entire outer-peripheral face 16 of the glass disk
stacked body 10 comes into contact with the flow of
the fresh outer-peripheral etchant 74'. Since the
outer-peripheral etchant 74' is jetted sequentially
from the sprayer 73, the fresh outer-peripheral
etchant 74' is continuously supplied to the
outer-peripheral face 16, and the outer-peripheral
face 16 is etched. When the outer-peripheral face 16
is etched, small projections existing in the
outer-peripheral face 16 are gradually removed and the
outer-peripheral face 16 is planarized (polishing
process). In addition, since the etchant is soaked in
a border part defined by the glass disk 12 and an
adhesive layer or spacer layer which is in contact
with the glass disk 12, the corners of the outer
peripheral face 16 are gradually removed and rounded
(rounding process). Therefore, the outer-peripheral
face 16 of the glass disk 12 simultaneously undergoes
the edging process such as  25 rounding process and
the polishing process. [0061]The inner-peripheral
etchant 70' having etching capability higher than that
of the outer-peripheral etchant 74' is introduced from
the inner-peripheral inlet 38, sequentially passes
through the liquid-pool space 39, the distribution
path 52, the inner space 60, the distribution path 42,
and the liquid-pool space 29, and is discharged from
the inner-peripheral outlet 28. When the
inner-peripheral etchant 70' passes through the inner
space 60, the flow of the fresh inner-peripheral
etchant 70' comes into contact with the
inner-peripheral face 14 of the glass disk stacked
body 10, thereby etching the inner-peripheral face 14
of the glass disk stacked body 10. When the
inner-peripheral face 14 is etched, small projections
existing in the inner-peripheral face 14 are gradually
removed and the inner peripheral face 14 is planarized
(polishing process). In addition, the etchant is
soaked in a border part defined by the glass disk 12
and an adhesive layer or spacer layer which is in
contact with the glass disk 12, so that the corners of
the inner-peripheral face 16 are gradually removed and
rounded (rounding process). Therefore, the
inner-peripheral face 14 of the glass disk 12
simultaneously undergoes the edging process such as
rounding process and the polishing process. 



[0062]A processing method as a seventh embodiment of
26 the invention will now be described in detail with
reference to Fig. 3. The description of the same
points as those of the processing methods of the
foregoing embodiments will not be repeated. The
characteristics of the seventh embodiment will be
mainly described. [0063]Fig. 3 shows a schematic view
illustrating an embodiment of the processor for the
glass disk 12.  [0064]In Fig. 3, the immersion-type
processor 1 or the spray-type processor 2 in which the
glass disk stacked body 10 rotates revolves, so that
the glass disk stacked body 10 is in a sun-and-planet
motion. When the glass disk stacked body 10 is in the
sun-and-planet motion, the flowability of the etchant
which is in contact with the inner and outer
peripheral faces 14 and 16 increases. Thus, more
uniform etching process can be realized. 



[0065]Further, a processing method as a eighth
embodiment of the invention will now be described in
detail with reference to Fig. 4. The description of
the same points as those of the processing methods of
the foregoing embodiments will not be repeated. The
characteristics of the eighth embodiment will be
mainly described. [0066]Fig. 4 shows a schematic view
illustrating an embodiment of the processor for the
glass disk 12. [0067]In Fig. 4, the immersion-type
processor 1 or the spray-type processor 2 in which the
glass disk stacked body  27 10 rotates reciprocates
linearly, so that the glass disk stacked body 10
rotates/reciprocates. When the glass disk stacked body
10 rotates/reciprocates, the flowability of the
etchant which is in contact with the inner and outer
peripheral faces 14 and 16 increases. Thus, more
uniform etching process can be realized. 



[0068]In each of the embodiments shown in Figs. 3 and
4, the processor is of the horizontal type in which
the rotary shaft 20 extends in the horizontal
direction. As in the embodiments shown in Figs. 5 and
6, the processor may be of the vertical type in which
the rotary shaft 20 extends in the vertical direction.
On the contrary, the vertical-type processors shown in
Figs. 5 and 6 may be of the horizontal type in which
the rotary shaft 20 extends in the horizontal
direction. The vertical-type processor has an
advantage of high rotation precision since application
of the load of the glass disks 12 to the rotary shaft
20 is suppressed. On the other hand, it has a
disadvantage that the supply of the etchant tends to
be nonuniform. In the horizontal-type processor, the
load of the glass disks 12 is applied to the rotary
shaft 20, so that the rotary precision deteriorates.
Consequently, the processor is not suitable to the
case where a number of glass disks 12 are stacked.
However, the processor has an advantage such that the
etchant can be supplied uniformly. By applying the
etchant to the inner  28 and outer peripheral faces 14
and 16 of the glass disk stacked body 10, the inner
and outer peripheral faces 14 and 16 of the glass disk
stacked body 10 can be polished. BRIEF DESCRIPTION OF
DRAWINGS [0069]Fig. 1 is a schematic view illustrating
a glass 



disk processing method as a first embodiment of the
present invention;       Fig. 2 is a schematic view
illustrating a glass disk processing method as a
second embodiment of the invention;       Fig. 3 is a
schematic view illustrating a glass disk processing
method as third and seventh embodiments of the
invention;       Fig. 4 is a schematic view
illustrating a glass disk processing method as fourth
and eighth embodiments of the invention;       Fig. 5
is a schematic view illustrating a glass disk
processing method as a fifth embodiment of the
invention; and       Fig. 6 is a schematic view
illustrating a glass disk processing method as a sixth
embodiment of the invention.  29 CLAIMS 



1. A glass disk processing method of polishing an
inner peripheral face and an outer peripheral face of
a glass disk, comprising the steps of:       stacking
glass disks for generating a glass disk stacked body
in which a plurality of glass disks are stacked;
preparing an etchant; and       continuously supplying
an inner-peripheral etchant to the inner peripheral
face of the glass disk stacked body and continuously
supplying an outer-peripheral etchant to the outer
peripheral face of the glass disk stacked body,
wherein etching capability of the inner-peripheral
etchant and that of the outer-peripheral etchant are
different from each other, and etching capability of
the inner-peripheral etchant is higher than that of
the outer-peripheral etchant.        2. The glass disk
processing method according to claim 1, wherein
variation in the etching capability is realized by at
least one method selected from of variation in density
of the etchant, variation in temperature of the
etchant, and variation in the kind of an additive.  30
claim 1, wherein the step of supplying the etchants is
carried out by a method including at least one of an
immersion method, a shower spraying method, a jetting
method, and a coating method. 



4. The glass disk processing method according to claim
1, wherein relative rotation is performed between the
inner- and outer-peripheral etchants and the glass
disk stacked body in the step of supplying the
etchants.        5. The glass disk processing method
according to claim 4, wherein the glass disk stacked
body rotates around a rotary shaft in the step of
supplying the etchants.        6. The glass disk
processing method according to claim 5, wherein the
rotary shaft passes through the inner face of the
glass disk stacked body.        7. The glass disk
processing method according to claim 6, wherein an
inner space is formed between the outer peripheral
face of the rotary shaft and the inner peripheral face
of the glass disk stacked body, and the
inner-peripheral etchant is supplied to the inner
space.  31 claim 5, wherein the rotary shaft revolves
or linearly-reciprocates. 






