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(54) CLEANING SPONGE ROLLER

(57) A cleaning sponge roller of PVAt is provided,
which has improved durability without damaging clean-
ing performance. Theroller is composed of a porous pol-
yvinylacetal material which is elastic in a wet state, com-
prising a generally cylindrical roller body 3 and a plurality
of projections 5 formed integrally on an outer peripheral
surface 3a of said roller body for cleaning an object to
be cleaned by having tops 5a of the projections 5 rotate
in contact with a surface of the object. Each of said pro-
jections 5 comprises a tapering projection base portion
11 extending from the outer peripheral surface 3a of the
roller body 3 and a projection end portion 13 having sub-
stantially the same cross sectional shape from a top end
11b of the projection base portion 11 to the top 5a of the
projection.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a cleaning sponge roller capable of scrubbing fine particles off extremely
efficiently, such as abrasive grains, cutting dusts, polishing dusts adhered to the surface of an object to be cleaned
after a working process such as polishing in a process of manufacturing aluminum disks for magnetic recording, sub-
strates of semiconductor silicon wafers and the like without damaging the surface of an object to be cleaned.

BACKGROUND TECHNOLOGY

[0002] In a process of producing hard disks, glass disks, silicon wafers, semiconductor devices during a CMP proc-
ess, photo masks, liquid glass substrates, etc., high accuracy scouring, so called polishing, is carried out with various
abrasive grains, such as silicon oxide, alumina or ceria in order to finish the surface thereof extremely accurate.
[0003] It needs to clean them thoroughly prior to the next process, since the surface of a polished object, such as
hard disks, silicon wafers after polished, could be contaminated with abrasive grains, or polishing dusts.

[0004] RCA cleaning has been known for a cleaning process for silicon wafers where a mixture of aqueous ammonia
and hydrogen peroxide, diluted fluoric acid, a mixture of hydrochloric acid and hydrogen peroxide are used in this order.
Additionally, a cleaning sponge roller having, on its outer surface, a plurality of projections of a porous material of a
polyvinyl acetal (hereinafter abbreviated as PVAt) has been known for cleaning hard disks, silicon wafers and the like
after polishing them. More specifically, the tops of the projections of the sponge roller are rotated in contact with the
surface to be cleaned of an object, whereby the surface to be cleaned is scrubbed by the projections and the object
to be cleaned is cleaned sufficiently.

[0005] Incleaning, the projections of the sponge roller brush the surface to be cleaned, while switching very frequently
between a deformation state where they are laterally deformed by the object to be cleaned and a deformation-released
state where they are disengaged from the object to be cleaned. Then the tension acting on the projections is localized
on the base end of the projections, so that the portion adjacent to the base end of the projections is deformed consid-
erably. Therefore, the portion adjacent to the base end of the projections has a tendency to break. When many of the
projections are broken, the sponge roller should be exchanged, since the entire sponge roller is constructed integrally.
[0006] Itis possible to overcome such a problem by forming the entire shape of the projection larger so as to increase
the strength. However, if the entire projection is formed larger, the desired brushing effect could not be achieved and
the cleaning efficiency would most provably be reduced.

[0007] Thus the object of the present invention is to provide a PVAt cleaning sponge roller having enhanced durability
without a compromise with the cleaning performance.

SUMMARY OF THE INVENTION

[0008] In order to achieve the object mentioned above, the present invention provides a cleaning sponge roller com-
posed of a porous polyvinylacetal material which is elastic in a wet state, comprising a generally cylindrical roller body
and a plurality of projections formed integrally on an outer peripheral surface of said roller body for cleaning an object
to be cleaned by having tops of the projections rotate in contact with a surface of the object, characterized in that
each of said projections comprises a tapering projection base portion extending from the outer peripheral surface
of the roller body and a projection end portion having substantially the same cross sectional shape from a top end of
the projection base portion to the top of the projection.
[0009] The projection base portion may be formed in a generally truncated cone shape and the projection end portion
in a generally cylindrical shape.
[0010] Inthe construction described above, the projection base portion of the projection has an outer surface diverg-
ing toward the outer peripheral surface of the roller body and the cross section of the projection base portion is largest
at the base end (an interface between the outer peripheral surface of the roller body and the projection base portion)
and reduces gradually toward the projection end portion. Thus, when the projection is pressed laterally, the stress
concentration in the vicinity of the base end of the projection base portion where tensions is localized is relaxed, and
the deformation is distributed throughout the entire projection base portion, so that the durability of the projection can
be enhanced.
[0011] Additionally, the projection end portion in contact with an object to be cleaned can be formed in any shape
and size best suited for brushing, since the durability of the projection can be enhanced without affecting the shape of
the projection end portion.
[0012] Incidentally, a cleaning sponge roller constructed from a polyvinylacetal porous sponge can be prepared by
having a viscous liquid mixture containing raw materials react in a mold. A mold corresponding to the shape of the
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sponge roller described above has a first cavity for forming the roller body and a plurality of second cavities for forming
the projections. The second cavities each have a base portion-forming cavity in communication with the first cavity for
forming the projection base portion and an end portion-forming cavity in communication with the base portion-forming
cavity for forming the projection end portion. The base portion-forming cavity has a sloping side diverging toward the
first cavity from the end portion-forming cavity. When the sponge roller is fabricated, the liquid mixture is injected into
the first cavity and then flows from the first cavity into each of the second cavities. Since the base portion-forming cavity
of the second cavity has the sloping side diverging toward the first cavity, the liquid mixture is guided by the sloping
side of the base portion-forming cavity so as to flow smoothly into the end portion-forming cavity. Simultaneously, air
in the second cavity moves smoothly into the first cavity from the end portion forming cavity and is discharged from
the first cavity to the atmosphere, to thereby ensure that the liquid mixture is filled into the extreme end of the second
cavity so that the manufacturing costs can be reduced on account of improvement of a yield.

[0013] The height of the top of the projection base portion from the outer peripheral surface of the roller body is
preferably equal to or less than half the height of the projection, and preferably equal to or more than a fifth of the
height of the projection.

[0014] If the projection base portion is higher than half the height of the entire projection, deformation of the projection
end portion may be kept small and therefore the brushing efficiency in cleaning may be possibly insufficient. Meanwhile,
if it is less than a fifth of the height, sufficient strength may not be obtained.

[0015] Furthermore, a crossing angle between a line joining the top and base ends of the outer surface of the pro-
jection base portion in any cross section and the outer peripheral surface of the roller body is preferably not less than
30 degrees and not more than 60 degrees.

[0016] If the crossing angle is less than 30 degrees, the projection base portion becomes much larger toward the
outer peripheral surface, and the area of the bottom surface of the projection base portion increases so that the total
number of the projections to be formed on the outer peripheral surface of the roller body might be restricted. Meanwhile,
if the crossing angle is over 60 degrees, sufficient strength may not be attained.

[0017] Incidentally, the shape of the outer surface of the projection base portion may be a linear sloping side or
curved sloping side.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Figure 1(a) shows a partially cross-sectional view of the cleaning sponge roller in accordance with the present
invention, Figure 1(b) shows an enlarged perspective view of a projection of the sponge roller, and Figure 1(c)
shows a cross-sectional view of a projection of the sponge roller of Figure 1(b).

Figure 2 is a perspective view, partially cutaway, of a mold for molding the sponge roller of Figure 1.

Figure 3 is a cross-sectional view showing a process of fabricating the sponge roller of Figure 1.

Figure 4 is a side view schematically showing use of the sponge roller of Figure 1.

Figure 5 is an enlarged view of a main portion of Figure 4.

Figure 6 is an enlarged view of a main portion of use of a projection for comparison.

Figure 7 is a cross-sectional view of a projection of the sponge roller of the second embodiment in accordance
with the present invention.

Figure 8 is a graph showing the results of comparison tests.

PREFERRED EMBODIMENTS OF THE PRESENT INVENTION

[0019] With reference to the drawings, the first embodiment of the present invention will be described hereinafter.
[0020] Figure 1(a) shows an entire, partially sectioned, cleaning sponge roller in accordance with the first embodiment
of the presentinvention, Figure 1(b) shows an enlarged perspective view of a projection of the sponge roller, and Figure
1(c) shows a cross-sectional view of Figure 1(b).

[0021] The cleaning sponge roller 1 is composed of a porous polyvinyl acetal material (porous PVAt material), which
is elastic in a wet state. The porous PVAt material is hard in a dry state and soft in a wet state. Additionally, it has
excellent water absorption and water-holding properties, shows desirable flexibility and moderate repulsive elasticity
in a wet state, and has high abrasion resistance.

[0022] AsshowninFigure 1(a), asponge roller 1 comprises a generally cylindrical-shaped roller body 3 and a plurality
of projections 5 formed integrally on the outer peripheral surface 3a of the roller body 3.

[0023] As shown in Figures 1(b) and (c), the projection 5 comprises a projection base portion 11 protruding integrally
from the outer peripheral surface 3a of the roller body 3 and a projection end portion 13 extending integrally from the
top surface 11b of the projection base portion 11. The base end surface 11a of the projection base portion 11 is contained
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in the outer peripheral surface 3a of the roller body 3. The top surface 11b of the projection base portion 11 and the
base end surface 13a of the projection end portion 13 are substantially in agreement with each other. The projection
base portion 11 comprises a sloping side (an outer surface) 15 formed in a linearly divergent shape directed toward
the outer peripheral surface 3a of the roller body 3.

[0024] The projection base portion 11 is configured to be generally a truncated cone converging toward the top
surface 11b from the base end surface 11a. The height h from the base end surface 11a of the projection base portion
11 to the top surface 11b is selected in a range of a fifth to half the height H of the projection 5 (the height from the
base end surface 11a of the projection base portion 11 to the top surface 13b of the projection end portion 13). As
shown in Figure 1 (c), a line 17 joining the base edge 15a and top edge 15b of the sloping side 15 is substantially in
agreement with the sloping side 15 in any cross-sectional plane, and the crossing angle 6, between the line 17 and
the outer peripheral surface 3a of the roller body 3 is selected in a range of 30 to 60 degrees.

[0025] The projection end portion 13 extends generally perpendicular to the outer peripheral surface 3a of the roller
body 3 and is configured in a generally cylindrical shape having substantially the same cross section from the base
end surface 13a to the top surface 13b. The top surface 13b of the projection end portion 13 intersects generally
perpendicularly the outer peripheral surface of the projection end portion 13.

[0026] The cleaning sponge roller 3 is prepared in such a manner that one or more polyvinyl alcohols (raw material)
having an average polymerization degree of 300 ~ 2000 and a saponification degree of at least 80% are mixed with
water to prepare an aqueous solution, to which are added aldehyde as a cross-linking agent, mineral acid as a catalyst,
and starch as a pore-forming material, and the mixture is poured into a mold 21 as shown in Figure 2 and reacted at
a temperature of 50 ~ 80 °C. After it is removed from the mold, it is rinsed with water so as to remove the pore-forming
material, etc.

[0027] The mold 21 comprises an outer mold 23, an inner mold 25, a bottom plate 27, a center rod 29, and a cap
31. The outer mold 23 and inner mold 25 both are formed in a cylindrical shape. The inner mold 25 has an outer
diameter equal to or slightly less than an inner diameter of the outer mold 23 and is inserted into the outer mold 23.
The center rod 29 is inserted generally in the center of the inner mold 25. The bottom plate 27 closes bottom edges
23a and 25a of the outer mold 23 and inner mold 25, and also supports the end 29a of the center rod 29. The cap 31
is fitted into the inner peripheral surface of the upper end 23b of the outer mold 23. The center rod 29 is positioned by
the bottom plate 27 and the cap 31.

[0028] As shown in Figure 3, a first generally cylindrical cavity 33 for forming the roller body 3 is defined between
the inner peripheral surface of the inner mold 25 and the outer peripheral surface of the center rod 33.

[0029] Theinner mold 25 has a plurality of through holes (second cavities) 35 for shaping projections 5. The through
holes 35 each comprise a base-forming cavity 37 for forming the projection base portion 11 in communication with the
first cavity 33 and an end-forming cavity 39 for forming the projection end portion 13 in communication with the base-
forming cavity 37. The base-forming cavity 37 has a sloping side 41 diverging toward the first cavity 33 from the end-
forming cavity 39.

[0030] The liquid mixture is injected into the first cavity 33 through a casting nozzle 43 which is inserted between the
outer mold 23 and the cap 31 and flows from the first cavity into each through holes 35. Then, the liquid mixture is
guided by the sloping side 41 diverging toward the first cavity 33 to flow smoothly into the end-forming cavity 39. At
the same time, air in the through holes 35 moves smoothly into the first cavity 33 from the end forming cavities 39 and
is discharged out of the upper end of the first cavity 33 into the atmosphere, thereby ensuring that the liquid mixture
is filled into the extreme end of the through holes 35 (the end-forming cavities 39). A yield is accordingly improved and
manufacturing costs can reduce.

[0031] Incidentally, it is preferred that a porous PVAt material has a 30 % compressive stress of not less than 15 g/
cm? and not more than 150 g/cm?2 in a proper hydrous condition. The proper hydrous condition means a hydrous
condition in which the porous PVAt material could exhibit suitable elasticity, which can be obtained in the range of 100
% to 1000% of a water content ( weight percent of water based on a dry weight). The 30 % compressive stress is
obtained in such a manner that a porous PVAt material in a proper hydrous condition is cut to a length of 30 mm
between the opposing ends ( longitudinal height), which is then placed in a digital load meter with a load exerted on
the entire end surfaces; when the length of the material is pressed down by 30% (9mm) in the longitudinal direction,
the load is recorded and divided by the area of the end surface to give the 30 % compressive stress.

[0032] The reason why the preferable upper limit of the 30 % compressive stress in a proper hydrous condition is
set to 150 g/cm? is that if the value is more than 150 g/cm2, a porous PVAt material is too hard to exhibit the elasticity
required for brushing. On the other hand, the reason why the preferable lower limit of the 30 % compressive stress in
a proper hydrous condition is set to 15 g/cm? is that a porous PVAt material having less than 15 g/cm? is too soft, so
that deformation takes place when the roller body 3 is rotated.

[0033] The porosity of a porous PVAt material is preferably not less than 85% and not more than 95% with an average
pore diameter of 10um to 200um.

[0034] If the porosity is less than 85 %, the flexibility in a wet state is insufficient, and if the porosity is more than 95
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%, the practical strength is poor. The both cases are not suitable for use in cleaning. Moreover, if an average pore
diameter is less than 10 um, the elasticity in a wet state is not enough to get a sufficient cleaning effect, and if it is
beyond 200 um, mesh is too coarse for minute cleaning.

[0035] Here, the porosity is a value calculated by the following equation (1) with an apparent volume and an absolute
volume of a rectangular body of a porous PVAt material which has been fully dried in a dryer, determined with a dry-
type automatic densimeter:

Porosity (%) = (apparent volume - absolute volume) X 100/apparent volume (1)

[0036] The average pore diameter is a value measured in accordance with ASTM (Designation: D4404-84), more
specifically, determined by pressurized mercury porosimetry using a mercury porosimeter manufactured by PORUS
MATERIALS, INC.

[0037] Now, a cleaning process using the sponge roller 1 will be explained.

[0038] Asillustrated in Figure 4, in the hollow of the sponge roller 1, inserted is a rotational shaft 7 on which the roller
body 3 is secured. Cleaning of an object 9 to be cleaned is carried out by having the tops 5a of the projections 5 contact
with the surface 9a of an object 9 to be cleaned while the projections are being rotationally moved by rotation of the
rotational shaft 7. The top 5a of the projection 5 comprises a top portion including the top surface 13b of the projection
end portion 13. The top 5a of the projection 5 frequently switches the state between the deformation state where it is
laterally pressed by an object 9 to be cleaned (see Figure 5) and the deformation-released state where it is disengaged
from the object 9 to be cleaned, thereby brushing the surface 9a to be cleaned. The object 9 to be cleaned is satisfactorily
cleaned by the brushing function of the projection 5.

[0039] Incidentally, as illustrated in Figure 6, in the case of a sponge roller 51 having generally cylindrical shaped
projections 53 each in substantially the same cross section from a base end surface 53a on the outer peripheral surface
3a of a roller body 3 to a top surface 53 b, tensions exerted on the projection 53 in contact with a surface 9a to be
cleaned is localized on the base end surface 53a so that it is deformed considerably in the vicinity of the base end
surface 53a. In addition, the outer periphery surface 3a is not a perfect plane and is inclined in an arcuate shape toward
the direction opposite the projection direction of the projection 53, and thus it is easily deformed as compared to that
in which it projects from a perfect plane. Therefore the front portion 55 in a moving direction of the base end surface
53a has a tendency to break.

[0040] On the other hand, even in the case of the sponge roller 1 in accordance with the present embodiment,
the'tensions exerted on projection 5 in contact with the surface 9a to be cleaned is localized on the base end of the
projection 5 (the base end surface 11a of the projection base portion 11) similarly as illustrated in Figure 6. However
as illustrated in Figure 5, the projection base portion 11 has the outer surface 15 shaped diverging toward the outer
peripheral surface 3a of the roller body 3 and the projection base portion 11 has a cross-section reducing gradually
toward the projection end portion 13 from the maximum at the base end surface 11a, and thus, when the projection 5
is pressed laterally, the stress concentration in the vicinity of the base end surface 11a where tension is localized is
relaxed. Accordingly, deformation is distributed throughout the projection base portion 11, and it is ensured to prevent
breaking of the front end 45 in a moving direction of the base end surface 11a, thereby improving the durability of the
projection 5.

[0041] Furthermore, since the durability of the projection 5 can be improved without affecting the shape of the pro-
jection end portion 13, the projection end portion 13 in contact with an object 9 to be cleaned can be configured in any
suitable shape without restriction.

[0042] As described above, in accordance with the present embodiment, when the top 5a of the projection 5 is in
contact with an object 9 to be cleaned and is pressed laterally, the stress concentration in the vicinity of the base end
surface 11a of the projection base portion 11 is relaxed so that deformation is distributed throughout the projection
base portion 11and the durability of the projection 5 is improved.

[0043] Inaddition, since the durability of the projection 5 can be improved without affecting the shape of the projection
end portion 13, the projection end portion 13 in contact with an object 9 to be cleaned can be designed in any shape
suitable for brushing without restriction and the durability of projection 5 can be improved without compromising a
cleaning performance.

[0044] Besides, the mold 21 into which a liquid mixture is injected in manufacturing the sponge roller 1 has a first
cavity 33 for forming the roller body 3 and through-holes 35 for forming projections 5 comprising base-forming cavities
37 for forming projection base portions 11 and end-forming cavities 39 for forming the projection end portions 13, and
the base-forming cavities 37 each have a sloping side 41 diverging toward the first cavity 33. The liquid mixture injected
into the first cavity 33 is guided by the sloping side 41 to move smoothly into the end-forming cavities 39, and air in
the through-holes 35 moves smoothly into the first cavity 33 from the end-forming cavities 39 and is discharged into
the atmosphere. Thus, the liquid mixture reliably fill the closed distal ends of the through-holes 35, thereby reducing
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the production costs on account of the improved yield.

[0045] The following is an explanation on the tensile strength tests which were carried out on the projection 5 of the
sponge roller 1 ( subject sample of the invention) as shown in Figure 1(b) and on the projection 53 of the sponge roller
51 ('sample for comparison) as shown in Figure 6.

[0046] Both the subject sample and the comparison sample are composed of a porous PVAt material having a porosity
of 90%, an average pore diameter of 130um, and a 30 % compressive stress in a proper hydrous condition of 60g/ cm?2.
[0047] The projection 5 of the subject sample has an entire height of 4.5mm, an outer diameter of the projection end
portion 13 of 7.5mm, a height h of the projection base portion 11 of 1.5mm, and a crossing angle 6 of the sloping side
11 with respect to the outer peripheral surface 3a of about 45 degrees (an outer diameter of the base end surface 11a
of the projection base portion 11 of 10.5mm). The projection 53 of the comparison sample has an entire height of
4.5mm and an outer diameter of 7.5mm.

[0048] In the tests, the tension strength is measured by clamping the projections 5, 53 with clips (not shown) with
the roller body 3 of each of the samples being held by a chuck (not shown) and pulling the clips until a critical point at
which fracture occurrs in the projections 5, 53.

[0049] As shown in Figure 8, the test results prove that the comparison sample had the tensile strength of 1.59kg
whereas the subject sample had the tensile strength of 1.85kg, and thus the tensile strength of the subject sample was
increased by 16.4% over the comparison sample.

[0050] Now the second embodiment of the present invention will be described.

[0051] Figure 7 is an enlarged sectional view of a main portion showing a projection 63 of a PVAt cleaning sponge
roller 61 of the present embodiment. Same numerals are indicated for components similar to those in the first embod-
iment and detailed description is omitted here.

[0052] The projection 63 according to this embodiment is different from that of the first embodiment in that the pro-
jection base portion 65 has a curved outer surface 67 and a curved portion 59 is formed at the boundary between the
outer peripheral surface of the projection end portion 13 and the top surface 13b.

[0053] In the cross-section shown in Fig. 7, a cross angle 6, between a line 75 joining the base end 71 of the outer
surface 67 of the projection base portion 65 and the top portion 73 and the outer peripheral surface 3a of the roller
body 3 is selected to not less than 30 degrees and not more than 60 degrees.

[0054] In accordance with the present embodiment, as in the first embodiment, the durability of the projection 63 is
improved without a compromise with cleaning performance, and the manufacturing costs can be reduced on account
of improvement of the yield.

[0055] Although the projection base portions 11, 65 and the projection end portion 13 were described above with a
generally cylindrical shape in cross-section in the first and second embodiments, the present invention should not be
limited to that shape, and the cross-section can be of any shape, such as rectangular, ellipse, and oval.

INDUSTRIAL APPLICABILITY

[0056] As described above, in accordance with the present invention, when the top of a projection is in contact with
an object to be cleaned and the projection is pressed laterally, the stress concentration in the vicinity of the base end
of the projection base portion is relaxed, so that deformation is distributed throughout the projection base portion and
the durability of the projection is improved.

[0057] In addition, since the durability of the projection can be improved without changing the shape of the projection
end portion, the projection end portion in contact with an object to be cleaned can be configured without restriction in
any shape suitable for brushing and the durability of the projection can be improved without a compromise with cleaning
performance.

[0058] Besides, a mold into which a liquid mixture is injected in manufacturing a sponge roller comprises a first cavity
for forming a roller body and second cavities for forming projections including base-forming cavities for forming pro-
jection base portions and end-forming cavities for forming projection end portions, the base-forming cavities each
having a sloping side diverging toward the first cavity. The liquid mixture injected into the first cavity is guided by the
sloping side to move smoothly into the end-forming cavities, and air in the cavities moves smoothly into the first cavity
from the end-forming cavities and is discharged into the atmosphere. Thus, the liquid mixture reliably fills the distal
ends of the second cavities, thereby reducing the production cost on account of the improvement of the yield.

Claims
1. A cleaning sponge roller composed of a porous polyvinylacetal material which is elastic in a wet state, comprising

a generally cylindrical roller body and a plurality of projections formed integrally on an outer peripheral surface of
said roller body for cleaning an object to be cleaned by having tops of the projections rotate in contact with a
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surface of the object, characterized in that

each of said projections comprises a tapering projection base portion extending from the outer peripheral
surface of the roller body and a projection end portion having substantially the same cross sectional shape from
a top end of the projection base portion to the top of the projection.

A cleaning sponge roller according to claim 1, characterized in that said projection base portion has a generally
truncated cone shape and said projection end portion has a generally cylindrical shape.

A cleaning sponge roller according to claim 1, characterized in that a height from the outer peripheral surface of
the roller body to the top end of the projection base portion is not less than a fifth and not more than a half of a
height of the projection, and a crossing angle between a line joining the top end and the base end of the outer
surface of the projection base portion and the outer peripheral surface of the roller body in any cross-sectional
plane is not less than 30 degrees and not more than 60 degrees.



EP 1 188 492 A1

(a)

3a

00000000

(b)
13b 5 1
<
13 S5a
1
Sa
(C)
13b Sa 5
15b13 J //

w 1/1b,13a
15,17 §\ /Ma |H o,

15 AN

..... \ A\ %@;3

Fig. 1




EP 1 188 492 A1

23b




EP 1 188 492 A1

A, \\\\\\\\\\\\\\\\N\\\\\\\\\\\\\\S

21

10



EP 1 188 492 A1

i )
5 “11a
13b JB %
f ; RN
a
Fig. b
51 |
\\ S 55
- %
[ "I"\53a ; 3
53b i :~53
;L ! ~—9a
f """"""" ‘ A— 9
Fig.6
61
63
\ 1:b o
13




kg

Tensile strength,

EP 1 188 492 A1

1.50

1.00

Sub ject Compar ison
sampie sample

Fig.8

12



EP 1 188 492 A1

International application No.

PCT/JP00/00441

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
Int.cl” BOSB 1/04

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl’” BOBB 1/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Jitsuyo Shinan Koho 1926-1996
Kokai Jitsuyo Shinan Koho 1971-2000

Toroku Jitsuyo Shinan Koho 1994-2000
Jitsuyc Shinan Toroku Koho 1996-2000

Electronic data base consuited during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A WO, 97/47406, Al (SOLID STATE EQUIPMENT CORP.), 1-3
18 December, 1997 (18.12.97), Full text; Figs. 1 to 7
& EP, 847311, A & JP, 10-510473, A

A US, 5806126, A (OnTrak Systems, Inc.), 1-3
15 September, 1998 (15.09.98),
Full text; Figs. 1 to 3 (Family: none)

A JP, 10-180198, A (EBARA CORPORATION), 1-3
07 July, 1998 (07.07.98),
Full text; Figs. 1 to 5 (Family: none)

A JP, 10-34091, A (Kanebo, LTD.), 1-3
10 February, 1998 (10.02.98),
Full text; Figs. 1 to 3 (Family: none)

A JP, 3-257456, A (Fuji Electric Co., Ltd.), 1-3
15 November, 1991 (15.11.91),
Full text; Fig. 1 (Family: none)

A JP, 60-186085, U (Kanebo, LTD.}, 1-3
10 December, 1985 (10.12.85),

E Further documents are listed in the continuation of Box C.

O

See patent family annex.

* Special categories of cited documents: “T" later document published after the intemational filing date or

“A”  document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

“E" earlier document but published on or after the international filing “X"  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y” document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such
means combination being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later “&”  document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search
16 February, 2000 (16.02.00)

Date of mailing of the international search report
29.02.00

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 1992)

13




EP 1 188 492 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP00/00441

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Full text; Figs. 1 to 3 (Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

14




	bibliography
	description
	claims
	drawings
	search report

