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(54) Cleaner

(57)  Acleaner having a simple configuration and ca-
pable of efficiently cleaning an inner surface defining a
hollow portion (100) of an object to be cleaned, wherein
an outer boundary of a cross section of the hollow portion
(100), which is taken perpendicularly to its central axis,
forms an envelope (E) of an approximate curved trian-
gular shape, and a distance (D) between any two parallel

tangential lines in contact with the envelope (E) is con-
stant. The cleaner (1) includes cleaning surfaces (16A,
16B) which can come into contact with the inner surface
(101) defining the hollow portion (100) of the object to be
cleaned, wherein the cleaning surfaces (16A,16B) have
a curvature radius (R,) equal to or less than the minimum
curvature radius (R4) of the inner surface (101) of the
object when cleaning the inner surface (101).
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Description
BACKGROUND

[0001] The present invention relates to a cleaner for
cleaning an inner surface defining a hollow portion of an
object to be cleaned, such as various kinds of mechanical
parts, wherein an outer boundary of a cross section of
the hollow portion, which is taken perpendicularly to its
central axis, forms an envelope of an approximate curved
triangular shape, and the distance between any two par-
allel tangential lines in contact with the envelope is con-
stant.

[0002] There have been conventionally known various
cleaners (cleaning tools) for cleaning hollow portions
formed in various mechanical parts and the like. For ex-
ample, there is a cleaner for cleaning an inner surface
defining a hollow portion that is a parallel hole. The clean-
er includes a cleaning tool main body that is composed
of a pair of halved rod bodies, one of which is a fixed side
and the other one of which is a movable side, that are
obtained by cutting a rod body having a uniform cross
section in half vertically at an angle tilted toward its central
axis. This cleaner is configured by interposing, between
the halved rod bodies, engaging means for causing the
movable halved rod body to slidably engage with the fixed
halve rod body, applying a scraper to the external surface
of the respective halved rods throughout their entire
length, so that the diameter of the cleaning tool main
body can be reduced by sliding the movable halved body
from a thin part thereof towards a thick part thereof by
means of a slide operation portion provided on a base
end portion of the movable halved body (see Japanese
Patent Application Laid-Open No. H10-263492, for ex-
ample).

[0003] Moreover, there is known a cleaner for cleaning
the inner surface of a hollow portion of an object to be
cleaned, wherein an outer boundary of a cross section
of the hollow portion, which is taken perpendicularly to
its central axis, forms an envelope of an approximate
curved triangular shape, and the distance between any
two parallel tangential lines in contact with the envelope
is constant, and the inner surface is tapered from one
end of the hollow portion toward the other end thereof.
This cleaner has a plurality of inclined cleaning members
so as to follow the tapered shape of the hollow portion.
Each of these cleaning members has a spring-like sup-
porting frame made of spring steels or the like, and a
wiper made of a nonwoven fabric, sponge or the like and
attached to the spring-like supporting frame, wherein the
cleaning members are configured such thatthey are elas-
tically deformed so as to be able to move between an
inscribing circle that is in internal contact with the enve-
lope of the hollow portion, and a circumscribing circle that
is in external contact with the envelope of the hollow por-
tion (see Japanese Patent Application Laid-Open No.
2001-150290, for example).

[0004] The hollow portion having the shape as de-
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scribed in Japanese Patent Application Laid-Open No.
2001-150290 is defined by an inner surface 101 shown
in Fig. 7. Regarding the inner surface 101, the outer
boundary of its cross section, which is taken perpendic-
ularly to the central axis of a hollow portion 100, forms
envelope E of an approximate curved triangular shape,
and diameterr, of aninscribing circle C;, thatis in internal
contact with the envelop E is shorter than diameter r, of
a circumscribing circle C,,; that is in external contact with
the envelope curve E. In other words, a lift L is present
between the inscribing circle C;, and the circumscribing
circle C,, Examples of such shape of a hollow portion
include polygon file or the like which is defined in Deut-
sche Industrie Normen DIN 32711 (see Deutsche Indus-
trie Normen DIN 32711).

[0005] However, an object of the cleaner described in
Japanese Patent Application Laid-Open No.
H10-263492 is to clean the inner surface defining the
hollow portion thatis a parallel hole, thus no consideration
was taken regarding cleaning the inner surface of the
hollow portion regarding which the outer boundary of the
cross section as taken perpendicularly to its central axis
forms the envelope of an approximate curved triangular
shape, and in which the distance between any two par-
allel tangential lines in contact with the envelope is con-
stant.

[0006] Moreover, inthe cleaner described in Japanese
Patent Application Laid-Open No. 2001-150290, the
spring-like supporting frame is constituted by a base
frame portion and a thin plate portion that is integrated
with the base frame portion and whose transverse sec-
tionis of a circular arc shape. The structure of this cleaner
is complicated because it is configured to allow the thin
plate portion to exhibit its spring elasticity and be thereby
elastically deformed so that it can move between the in-
scribing circle in internal contact with the envelop of the
inner surface defining the hollow portion, and the circum-
scribing circle in external contact with the envelope.

SUMMARY

[0007] The present invention is contrived to improve
these conventional cleaners described above. It is an
object of the presentinvention to provide a cleaner having
a simple structure, and capable of efficiently cleaning an
inner surface defining a hollow portion of an object to be
cleaned, wherein an outer boundary of a cross section
of the hollow portion, which is taken perpendicularly to
its central axis, forms an envelope of an approximate
curved triangular shape, and the distance between any
two parallel tangential lines in contact with the envelope
is constant.

[0008] Inordertoachievethe above object, the present
invention provides a cleaner for cleaning an inner surface
defining a hollow portion of an object to be cleaned,
wherein an outer boundary of a cross section of the hol-
low portion, which is taken perpendicularly to its central
axis, forms an envelope of an approximate curved trian-
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gular shape, and a distance between any two parallel
tangential lines in contact with the envelope is constant,
and wherein the cleaner includes a cleaning portion hav-
ing cleaning surfaces that can come into contact with the
inner surface defining the hollow portion, and the clean-
ing surfaces have a curvature radius equal to or less than
a minimum curvature radius of the inner surface when
cleaning the inner surface defining the hollow portion.
[0009] The above-described cleaner has such a sim-
ple configuration so that the cleaning surfaces for clean-
ing the inner surface defining the hollow portion has a
curvature radius equal to or less than the minimum cur-
vature radius of the inner surface. However, even with
that simple configuration, the cleaner can efficiently clean
every corner of the inner surface of the cleaned object.
[0010] The cleaning surfaces can be placed at two po-
sitions apart from each other on the same straight line
that intersects with the central axis. The distance be-
tween any two parallel tangential lines in contact with the
envelope of the cross section taken perpendicularly to
the central axis is constant. Accordingly, by placing the
cleaning surfaces at two positions spaced apart from
each other on the same straight lien that intersects with
the central axis of the cleaner, the cleaning surfaces can
be always brought into contact with the inner surface.
Therefore, it is possible to clean the inner surface more
efficiently.

[0011] Moreover, the cleaning surfaces may have a
curvature radius of less than or equal to the minimum
curvature radius of the inner surface defining the hollow
portion. Specifically, the cleaning surfaces may have a
curvature radius equal to or less than the minimum cur-
vature radius of the inner surface even at times not clean-
ing the inner surface that defines the hollow portion.
[0012] In addition, in the cleaner according to the
present invention, the cleaning portion may be made of
an elastic member, and this cleaning portion can be in-
serted into the hollow portion in an elastically deformed
state. With this configuration, the cleaning surfaces press
the inner surfaces, whereby the inner surface can be
cleaned efficiently. Further, the elasticity or thickness of
the cleaning portion can be selected according to the
shape of the hollow portion, so the cleaning surfaces can
follow the inner surface even more easily. For example,
even if the inner surface defining the hollow portion is
taped in such a way that the width of the hollow portion
narrows along the direction of its central axis toward a
bottom of the hollow portion, the cleaning portion can be
inserted deeply into the hollow portion by elastically de-
forming the cleaning portion of the cleaner.

[0013] In addition, the cleaning surfaces may be con-
figured such that so as to have a curvature radius equal
to or less than the minimum curvature radius of the inner
surface defining the hollow portion by the elastic defor-
mation described above when cleaning the inner surface.
[0014] In the cleaner according to the present inven-
tion, when the inner surface defining the hollow portion
furtheris tapered in such a way that the width of the hollow
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portion narrows along the direction of its central axis to-
ward the bottom of the hollow portion, the cleaning portion
may be supported by a supporting portion that is tilted
so as to complement the tapered inner surface. With such
a configuration, it is possible to clean the inner surface
defining the hollow portion even more efficiently by in-
serting the cleaning portion of the cleaner deeply into the
hollow portion more easily.

[0015] As the outer boundary of the cross section of
the hollow portion as taken perpendicularly to its central
axis forms an envelope of an approximate curved trian-
gular shape and the distance between any two parallel
tangential lines in contact with the envelope is constant,
the cleaning surfaces of the cleaner according to this
invention come into contact with and clean the inner sur-
face that defines the above-described hollow portion, and
the cleaning surfaces have a curvature radius equal to
or less than the minimum curvature radius of the inner
surface when cleaning the inner surface. Therefore, with
the above-described simple configuration, the cleaner
can efficiently clean every corner of the inner surface.

DESCRIPTION OF DRAWINGS
[0016]

Fig. 1 is a side view of a cleaner according to Em-
bodiment 1 of the present invention.

Fig. 2 is a plan view of the cleaner as viewed in the
direction indicated with arrow A in Fig. 1.

Fig. 3is a cross-sectional view of the cleaner accord-
ing to Embodiment 1 of this invention as taken along
line IlI-11l of Fig. 1, which shows the state where the
cleaner is inserted into a hollow portion of the object
to be cleaned.

Fig. 4 is a side view of a cleaner according to Em-
bodiment 2 of the present invention.

Fig, 5 is a plan view of the cleaner as viewed in the
direction indicated with arrow A in Fig. 4.

Fig. 6is a cross-sectional view of the cleaner accord-
ing to Embodiment 2 of this invention as taken along
line VI-IV of Fig. 4, which shows the state where the
cleaner is inserted into a hollow portion of the object
to be cleaned.

Fig. 7 is a plan view of the hollow portion into which
the cleaner of the present invention is to be inserted.

DETAILED DESCRIPTION
[0017] A cleaner according to preferred embodiments

ofthe presentinvention is described below with reference
to the drawings. It should be noted that the embodiments
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described hereinafter are examples for explaining the
present invention, so the present invention is not limited
to these embodiments. Therefore, the present Invention
can be implemented in various ways as long as they do
not depart from the scope of the invention.

[Embodiment 1]

[0018] Fig. 1 is a side view of a cleaner according to
Embodiment 1. Fig. 2 is a plan view of the cleaner as
viewed in the direction indicated with arrow A in Fig. 1.
Fig. 3 is a cross-sectional view of the cleaner according
to Embodiment 1 of this invention as taken along line 1lI-
Il of Fig. 1, which shows the state where the cleaner of
Embodiment 1 of the present invention is inserted into a
hollow portion. Fig. 7 is a plan view of the hollow portion
into which the cleaner according to Embodiment 1 is to
be inserted.

[0019] As shown in Fig. 7, an inner surface 101 that
defines a hollow portion 100 into which a cleaner main
body 13 of a cleaner 1 (see Fig. 1 through Fig. 3) accord-
ing to Embodiment 1 is inserted, is formed in such a way
that an outer boundary of a cross-section of the hollow
portion 100, which is taken perpendicularly to its central
axis, forms envelope E of an approximate curved trian-
gular shape, and distance D between any two parallel
tangential lines in contact with envelope E is constant,
Further, diameter r, of an inscribing circle C;, in internal
contact with envelop E is shorter than diameter r, of a
circumscribing circle C,; in external contact with enve-
lope E. Regarding this envelope E, the curvature radius
of a part of envelope E that corresponds to a vertex of
the approximate triangle, in other words the curvature
radius of portion A which is in contact with the circum-
scribing circle C, is @ minimum curvature radius Ry,
and portion B that is located between this portion A and
an adjacent portion A, is in contact with the inscribing
circle C;,. The inner surface 101 is tapered in such a way
that the width of the hollow portion 100 becomes narrower
at its bottom than its open side.

[0020] As shown in Fig. 1 through Fig. 3, the cleaner
1 according to Embodiment 1 is designed to clean the
inner surface 101 defining the hollow portion 100 by in-
serting the cleaner main body 13 into the hollow portion
100 and using cleaning surfaces 16 of the cleaner main
body 13.

[0021] The cleaner 1 includes: a substantially cylindri-
cal rotatory operation holder 11; a flange 12 provided
concentrically with the rotatory operation holder 11 at a
top end of the rotatory operation holder 11; and the clean-
er main body 13 which extends from the flange 12 and
is inserted into the hollow portion 100.

[0022] On the external surface of an end face of the
flange 12 on its top-end side, felt-like elastic members
21A, 21B, 21C and 21D are arranged at respective po-
sitions which are radially spaced apart by 90 degrees
from one another. When the cleaner 1 is inserted into the
hollow portion 100, these elasticmembers 21A,21B,21C
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and 21D can come into contact with the outer wall end
face (not shown) of the object to be cleaned, which de-
fines the hollow portion 100. Accordingly, when cleaning
the inner surface 101 of the hollow portion 100 with the
cleaner 1, the elastic members 21A, 21B, 21C, and 21D
prevent the outer wall end face defining the hollow portion
100 and the end face of the flange 12 on its top-end side
from being damaged by colliding with each other, and at
the same time they can clean the outer wall end face.
[0023] The cleaner main body 13 includes: a support-
ing portion 14 that is disposed on the center line of the
end face of the flange 12 and extends from the flange
12; and cleaning portions 15A and 15B provided respec-
tively on opposing faces of the supporting portion 14 (the
surfaces that face respectively the elastic members 21A
and 21C provided on the flange 12).

[0024] A cross-section of the supporting portion 14 as
taken perpendicularly to the central axis of the cleaner 1
is of an approximate rectangular shape. The short side
of this rectangle, which comes closer to the bottom of the
hollow portion 100 (this side is hereinafter called the "top-
end side") when the cleaner main body 13 is inserted into
the hollow portion 100, has the same length as the short
side placed at the rotatory operation holder 11 (this side
is hereinafter called the "base-end side"). Further, the
long side of the approximate rectangle on the top-end
side is shorter than that on the base-end side. Therefore,
both the side end faces of the supporting portion 14 that
correspond to the short sides of the above-mentioned
rectangular cross-section are tapered (see Fig. 1), thus
itcan be applied to the tapered shape of the hollow portion
100.

[0025] The cleaning portions 15A and 15B are provid-
ed on the opposing tapered faces of the supporting por-
tion 14, and are made of, for example, felt. The external
surfaces of the cleaning portions 15A and 15B are clean-
ing surfaces 16A and 16B that clean the inner surface
101 of the hollow portion 100. In the cleaning surfaces
16A and 16B, The cross-section of each cleaning surface
16A or 16B as taken perpendicularly to the central axis
is curved (or forms a circular arc), and a curvature radius
R, thereof is equal to or less than the minimum curvature
radius R4 of the inner surface 101 of the hollow portion
100. Moreover, the clear 1 is configured so that the dis-
tance between the cleaning surface 16A and the cleaning
surface 16B is slightly longer than distance D (see Fig.
7) between two parallel tangential lines among the tan-
gential lines in contact with envelope E of the hollow por-
tion 100 to the extent that the cleaning surfaces 16A and
16B are positioned to enable cleaning of the inner surface
101 of the hollow portion 100.

[0026] The cleaning portions 15A and 15B are made
of a material which can be elastically deformed. There-
fore, even if the cleaning surfaces 16B are positioned
with the distance between them slightly longer than dis-
tance D to the extent capable of cleaning the inner sur-
face 101 of the hollow portion 100, the cleaning portions
15A and 15B come into contact with the inner surface
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101 of the hollow portion 100 and are elastically deformed
when inserted into the hollow portion 100, whereby the
cleaning surfaces 16A and 16B are pressed against the
inner surface 101. Therefore, the inner surface 101 can
be cleaned efficiently.

[0027] It should be noted that the radial thicknesses or
the elastic deformation ratio of the cleaning portions 15A
and 15B may be determined arbitrarily. For example, if
the cleaning portions 15A and 15B having a large elastic
deformation ratio as that of a sponge are used to thicken
the radial thickness thereof, it is possible to extend the
applicability (or versatility) of the cleaner 1 to the hollow
portion 100 of different sizes or shapes.

[0028] Next, when cleaning the inner surface 101 of
the hollow portion 100 formed in, for example, a main
spindle of a machine tool, using the cleaner 1 having the
above configuration, the cleaner main body 13 of the
cleaner 1 is first inserted into the hollow portion 100. At
this moment, the cleaning portions 15A and 15B come
into contact with the inner surface 101 of the hollow por-
tion 100 and are elastically deformed, and the cleaning
surfaces 16A and 16B are pressed against the inner sur-
face 101. Furthermore, the curvature radius R, of the
cleaning surfaces 16A and 16B is equal to or less than
the minimum curvature radius R, of the inner surface 101
of the hollow portion 100, thus the cleaning surfaces 16A
and 16B securely come into contact with the minimum
curvature radius portion A of the inner surface 101. Ac-
cordingly, it is possible to clean the inner surface 101
thoroughly.

[0029] Moreover, as described above, regarding the
inner surface 101 defining the hollow portion 100, the
outer boundary of the cross section of the hollow portion
100, which is taken perpendicularly to its central axis,
forms envelope E of an approximate curved triangular
shape, and distance D between any two parallel tangen-
tial lines in contact with envelope E is constant (see Fig.
7). Accordingly, the cleaning surfaces 16A and 16B are
constantly pressed against the inner surface 101 by sim-
ply rotating the cleaner 1. Therefore, the inner surface
101 can be cleaned efficiently.

[0030] Embodiment 1 describes a case in which the
cleaning surfaces 16A and 16B are configured in such a
way that their curvature radius R, is equal to or less than
the minimum curvature radius R, of the inner surface 101
of the hollow portion 100. However, this invention is not
limited to this configuration, and the curvature radius R,
of the cleaning surfaces 16A and 16B may become equal
to or less than the minimum curvature radius R, of the
inner surface 101 after elastically deformed when clean-
ing the inner surface 101 defining the hollow portion 100.
Specifically, for example, the curvature radius R, of the
cleaning surfaces 16A and 16B before cleaning the inner
surface 101 defining the hollow portion 100 (regular
state) may be larger than the minimum curvature radius
R, of the inner surface 101; However, after being elasti-
cally deformed when cleaning the inner surface 101, the
curvature radius R, of the cleaning surfaces 16A and

10

15

20

25

30

35

40

45

50

55

16B should become equal to or less than the minimum
curvature radius R, of the inner surface 101.

[0031] Moreover Embodiment 1 describes the tapered
shape of the inner surface 101 of the hollow portion 100.
However, this invention is not limited to this configuration,
and the hollow portion 100 may be formed with a constant
width from the base-end side toward the top-end side. In
this case, the supporting portion 14 can be built perpen-
dicularly with respect to the end face of the flange 12 on
its top-end side.

[0032] Furthermore, Embodiment 1 describes a case
in which the entire cleaner main body 13 is tapered by
tapering the supporting portion 14. However, this inven-
tion is not limited to this configuration, and the cleaner
main body 13 may be tapered by changing the thickness-
es of the cleaning portions 15A and 15B.

[0033] In addition, the number of the elastic members
21 Athrough 21 D may be determined arbitrarily, and the
number of the cleaner main bodies 13 may be determined
as requested.

[Embodiment 2]

[0034] Next, a cleaner according to Embodiment 2 of
the present invention is described with reference to the
relevant drawings. It should be noted thatin Embodiment
2, the same components as those described in Embod-
iment 1 are given the same reference numerals as used
in Embodiment 1, thus the detailed explanation thereof
is omitted.

[0035] Fig. 4 is a side view of a cleaner according to
Embodiment 2. Fig. 5 is a plan view of the cleaner as
viewed from the direction indicated with arrow A in Fig.
4.Fig. 6is a cross-sectional view of the cleaner according
to Embodiment 2 of this invention as taken along line VI-
VI of Fig. 4, which shows the state where the cleaner of
Embodiment 2 is inserted into a hollow portion.

[0036] As shown in Fig. 4 through Fig. 6, the main dif-
ferences between a cleaner 2 according to Embodiment
2 and the cleaner 1 according to Embodiment 1 are that
a rotatory operation holder 11 is hollowed, and how sup-
porting portions 24A and 24C are configured. Specifical-
ly, a substantially cylindrical hole 31 extending in the di-
rection of the central axis is formed inside the rotatory
operation holder 11. Further, the supporting portions 24A
and 24C are formed by leaving a certain amount of thick-
ness on both the tapered side faces of the supporting
portion 14 described in Embodiment 1, and eliminating
the inside of the supporting portion 14.

[0037] The cleaner 2 configured in the above-de-
scribed manner has basically the same function as that
of the cleaner 1. Moreover, it is also possible to realize
the weight reduction by designing the rotatory operation
holder 11 into a hollowed form, and eliminating the inside
of the supporting portion 14 for the cleaner 1.
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Claims

A cleaner for cleaning an inner surface defining a
hollow portion of an object to be cleaned, wherein
an outer boundary of a cross section of the hollow
portion, which is taken perpendicularly to its central
axis, forms an envelope of an approximate curved
triangular shape, and a distance between any two
parallel tangential lines in contact with the envelope
is constant,

wherein the cleaner comprises a cleaning portion
having cleaning surfaces that can come into contact
with the inner surface defining the hollow portion,
and the cleaning surfaces have a curvature radius
equal to or less than a minimum curvature radius of
the inner surface when cleaning the inner surface
defining the hollow portion.

The cleaner according to Claim 1, wherein said
cleaning surfaces are disposed at two positions apart
from each other on the same straight line intersecting
with the central axis.

The cleaner according to Claim 1, wherein said
cleaning surfaces have a curvature radius equal to
or less than the minimum curvature radius of the in-
ner surface defining the hollow portion.

The cleaner according to Claim 1, wherein said
cleaning surfaces are placed at two places apart
from each other on the same straight line intersecting
with the central axis, and have a curvature radius
equal to or less than the minimum curvature radius
of the inner surface defining the hollow portion.

The cleaner according to Claim 1, wherein said
cleaning portion is made of an elastic member, and
can be inserted into the hollow portion in an elasti-
cally deformed state.

The cleaner according to Claim 1, wherein said
cleaning surface are placed at two positions apart
from each other on the same straight line intersecting
with the central axis, and said cleaning portion is
made of an elastic member and can be inserted into
the hollow portion in an elastically deformed state.

The cleaner according to Claim 1, wherein said
cleaning surfaces are placed at two positions apart
from each other on the same straightline intersecting
with the central axis, and have a curvature radius
equal to or less than the minimum curvature radius
of the inner surface defining the hollow portion, and
said cleaning portion Is made of an elastic member
and can be inserted into the hollow portionin an elas-
tically deformed state.

The cleaner according to Claim 1, wherein said
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10.

cleaning surfaces have a curvature radius equal to
or less than the minimum curvature radius of the in-
ner surface defining the hollow portion, and said
cleaning portion is made of an elastic member and
can be inserted into said hollow portion in an elasti-
cally deformed state.

The cleaner according to Claim 5, wherein the cur-
vature radius of said cleaning surfaces become
equal to or less than the minimum curvature radius
of the inner surface defining the hollow portion due
to the elastic deformation when cleaning the inner
surface.

The cleaner according to Claim 1, wherein the inner
surface defining the hollow portion is tapered in such
a way that the width of the hollow portion narrows
along the direction of its central axis toward a bottom
of the hollow portion, and said cleaning portion is
supported by a supporting portion that is inclined so
as to complement the tapered inner surface.
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