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(54) (Name of invention) Hair dryer with attached brush
(57) (Abstract)

(Problem) To improve setting properties. *
(Means for solving) The present invention is a hair dryer with an )
attached brush in which a brush 1 that comprises a bristle base 2 ﬁ g4 e
from a surface of which numerous bristles 20 protrude is 4 3l
connected to a blowing port of a hair dryer body 9 and air or :\ £l o
steam is blown out from the hair dryer body 9 via discharge ports 1 f 4 =2
24 formed in the bristle base 2 of the brush 1. The bristle base 2 i f

of'the brush 1 is formed such that the external contour of a cross- N =
section thereof in a longitudinal direction forms a convex curve. ) B 20
Hot air or steam flows along inner surfaces of the bristles and is A / N

guided to a central section of the brush to be discharged. 3 : 2 34

oy

/oA

2 Bristle base
9 Hair dryer
20 Bristle
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(Scope of patent claims)

(Claim 1) A hair dryer with an attached brush, in which a
brush that comprises a bristle base from a surface of which
numerous bristles protrude is connected to a blowing port
of a hair dryer body and air or steam is blown out from the
hair dryer body via discharge ports formed in the bristle
base of the brush, characterized in that the bristle base of
the brush is formed such that the external contour of a
cross-section thereof in a longitudinal direction forms a
convex curve.

(Claim 2) The hair dryer with an attached brush set forth in
Claim 1, characterized in that the bristle base is divided into
a plurality of pieces in a lateral direction.

(Claim 3) The hair dryer with an attached brush set forth in
Claim 2, characterized in that: the bristle base is divided
into the plurality of pieces in the lateral direction by cutting
grooves that run in the longitudinal direction, the discharge
ports being formed in the cutting grooves; and the
discharge ports are greatest in aperture width at the center
in the longitudinal direction.

(Claim 4) The hair dryer with an attached brush set forth in
any of Claims 1-3, characterized in that a support member
that links dual end sections of the brush is disposed in the
interior of the bristle base.

(Claim 5) The hair dryer with an attached brush set forth in
any of Claims 1-4, characterized in that fins for adjusting
airflow direction are provided in the interior of the bristle
base.

(Claim 6) The hair dryer with an attached brush set forth in
any of Claims 1-5, characterized in that a reinforcement
material having spring elasticity is provided on an inner
surface of the bristle base.

(Claim 7) The hair dryer with an attached brush set forth in
any of Claims 1-6, characterized in that the curvature of
the curve formed by the external contour of the cross-
section of the bristle base in the longitudinal direction is
variable.

(Claim 8) The hair dryer with an attached brush set forth in
Claim 7, characterized in that the area of aperture of the
discharge ports in the bristle base becomes greater as the
curvature of the curve formed by the external contour of the
bristle base in the longitudinal direction increases.

(Claim 9) The hair dryer with an attached brush set forth in
any of Claims 1-7, characterized in that a diameter
adjustment member that changes the diameter of the bristle
base so as to change the curvature of the curve formed by
the external contour of the cross-section in the longitudinal
direction is provided in the interior of the bristle base.
(Claim 10) The hair dryer with an attached brush set forth
in Claim 9, characterized in that the diameter adjustment
member is a member of which one end that is in contact
with the bristle base serves as an action point, the other end
serves as a fulcrum or as one force point to which
manipulation input is applied, and the middle serves as a
fulcrum or as another force point.

(Claim 11) The hair dryer with an attached brush set forth
in Claim 9 or 10, characterized in that a manipulation
section that applies manipulation input to the diameter
adjustment member is provided at an end section thereof.

(2) Japanese Unexamined Patent Application Publication H11-178631

(Claim 12) The hair dryer with an attached brush set forth
in Claim 10 or 11, characterized in that: the manipulation
section that applies manipulation input to the diameter
adjustment member is a rotating member that can rotate
around an axis; and a movement conversion member is
interposed between the rotating member and the diameter
adjustment member.

(Claim 13) The hair dryer with an attached brush set forth
in Claim 12, characterized in that a locking means is
provided that regulates the rotational position of the
manipulation section.

(Claim 14) The hair dryer with an attached brush set forth
in Claim 13, characterized in that the locking means
releases locking in accordance with the magnitude of
torque applied to the manipulation section.

(Detailed description of the invention)

(0001)

(Technical field of the invention) The present invention
relates to hair dryers with attached brushes in which a brush
is connected to a blowing port of a hair dryer body.

(0002)

(Conventional art) In a hair dryer with an attached brush in
which a brush is connected to a blowing port of a hair dryer
body, the brush is formed such that numerous bristles
protrude from an external surface of a bristle base formed
in a cylindrical shape with constant diameter, air or steam
fed from the blowing port into the interior of the bristle base
is discharged from discharge ports formed in the bristle
base, and, by blowing hot air from the hair dryer onto hair
wound onto an outer peripheral surface of the brush,
wetting the hair with steam and subsequently drying the
hair, or the like, the hair is curled.

(0003)

(Problem to be solved by the invention) However, because
the direction of discharge from the blowing port of the hair
dryer is the same as the longitudinal direction (axial
direction) of the bristle base and the direction of discharge
from the discharge ports provided in the bristle base is
perpendicular to that direction, the air or steam blown out
from the discharge ports provided in the bristle base
becomes concentrated in the vicinity of a tip section of the
brush and is prone not to reach hair wound onto a central
section of the brush, resulting in poor setting,

(0004) The present invention was created in light of this
problem, and the objective thereof'is to provide a hair dryer
with an attached brush that has improved setting properties.
(0005)

(Means for solving the problem) The present invention is a
hair dryer with an attached brush, in which a brush that
comprises a bristle base from a surface of which numerous
bristles protrude is connected to a blowing port of a hair
dryer body and air or steam is blown out from the hair dryer
body via discharge ports formed in the bristle base of the
brush, characterized in that the bristle base of the brush is
formed such that the external contour of a cross-section
thereof in a longitudinal direction forms a convex curve.
Hot air or steam flows along inner surfaces of the bristles
and is guided to a central section of the brush to be
discharged.
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(0006) It is preferable for the bristle base to be divided into
a plurality of pieces in a lateral direction. Moreover, it is
preferable for the bristle base to be divided into the
plurality of pieces in the lateral direction by cutting grooves
that run in the longitudinal direction, the discharge ports
being formed in the cutting grooves, and for the discharge
ports to be greatest in aperture width at the center in the
longitudinal direction.

(0007) It is also preferable for a support member that links
dual end sections of the brush to be disposed in the interior
of the bristle base. Fins for adjusting airflow direction can
also be provided in the interior of the bristle base, so as to
alter the direction of flow of the air or the steam.
Furthermore, a reinforcement material having spring
elasticity can be provided on an inner surface of the bristle
base.

(0008) The curvature of the curve formed by the external
contour of the cross-section of the bristle base in the
longitudinal direction can also be variable. In this case, the
curve can be made to have a curvature that matches
individual differences in head shape, a hairstyle, or the like,
and curling of hair can thus be made to match a preference
or ahead shape. The area of aperture of the discharge ports
in the bristle base can also be made to become greater as
the curvature of the curve formed by the external contour
of the bristle base in the longitudinal direction increases.
(0009) The diameter of the bristle base can also be changed
by a diameter adjustment member provided in the interior
of the bristle base so as to change the curvature of the curve
formed by the external contour of the cross-section in the
longitudinal direction, and in this case a bristle base that
has fixed dual end sections in the longitudinal direction and
that is flexible is suitable for use. As the diameter
adjustment member, a member of which one end that is in
contact with the bristle base serves as an action point, the
other end serves as a fulcrum or as one force point to which
manipulation input is applied, and a middle serves as a
fulcrum or as another force point is suitable for use, and it
is preferable to provide a manipulation section that applies
manipulation input to the diameter adjustment member at
an end section thereof.

(0010) Furthermore, a configuration in which the
manipulation section that applies manipulation input to the
diameter adjustment member is a rotating member that can
rotate around an axis and a movement conversion member
is interposed between the rotating member and the diameter
adjustment member, a configuration in which a locking
means is provided that regulates the rotational position of
the manipulation section, and a configuration in which the
locking means releases locking in accordance with the
magnitude of torque applied to the manipulation section are
particularly suitable for use.

(0011)

(Embodiments of the invention) As an explanation of one
example of embodiment of the present invention, this hair
dryer, as shown in Figures 1 and 2, comprises a hair dryer
body 9, into which is built a hot air blowing device or a
steam generation device, and a brush 1 that is detachably
mounted on a blowing port portion of this hair dryer body
9, the brush 1 being formed from a hollow, tubular bristle
base 2, from an outer surface of which protrude numerous
bristles 20, and a pair of brush bases 3, 4 located at both
ends of this bristle base 2 in an axial direction.

(3) Japanese Unexamined Patent Application Publication H11-178631

(0012) The brush bases 3, 4 are connected by a tube 34 that
penetrates a central section of the bristle base 2, and a
plurality of ventilation ports 31 are formed in the tube 34,
an interior space of which serves as an airflow channel 39.
The bristle base 2, from the outer surface of which the
bristles 20 protrude, is formed from a material with spring
elasticity, such as a polyester elastomer or polypropylene,
and the bristle base 2, which is formed in a tubular shape
with a central section in the axial direction that bulges
outward, is provided with latching sections at both ends in
the axial direction that latch by hooking onto the brush
bases 3, 4. Moreover, numerous discharge ports 24 are
provided in the surface of the bristle base 2 that open
between rows of the bristles 20.

(0013) This brush 1 is mounted onto the hair dryer body 9
by covering a portion of a blowing port of the hair dryer
body 9 with the brush base 3 of the brush 1, and air or steam
discharged from the hair dryer body 9 enters a space
between an outer surface of the tube 34 and an inner surface
of the bristle base 2 from the airflow channel 39 within the
tube 34 via openings 31 provided in the tube 34 and is
discharged to the outside from discharge ports 24 formed
in the bristle base 2. At this time, the volume of air or steam
discharged from a central section of the brush 1 in a
longitudinal direction is greater than the volume of air or
steam discharged from end sections of the brush 1.
Accordingly, when hair setting is performed on hair wound
onto the central section of the brush 1 in the longitudinal
direction, good setting properties are achieved. Moreover,
the volume of air or steam discharged from various sections
of the brush 1 can be changed by changing the positions of
the openings 31 provided in the tube 34. Moreover, as
shown in Figure 2, the brush base 3 can also be provided
with discharge ports 24’ through which air or steam flows
to an outer surface of the bristle base 2. Furthermore, as
shown in Figure 3, even if the central section of the brush
1 in the longitudinal direction is cylindrical, the external
contours of cross-sections of end sections thereof can
describe convex curves.

(0014) In the configuration shown in Figure 4, the brush
base 4 is attached at the tip of the brush base 3 so as to
protrude therefrom, fins 6 for airflow direction adjustment
are provided on an outer peripheral surface of a shaft 38
that penetrates the center of the tubular bristle base 2, and
the fins 6 change the direction of air or steam fed from the
hair dryer that is heading toward the tip of the brush 1 so
that the air or steam is discharged from the discharge ports
24 of the bristle base 2. Moreover, reinforcement plates 25
are provided on the inner surface of the bristle base 2 to
impart spring elasticity and strength required by the bristle
base 2. The reinforcement plates 25 in the example
illustrated are attached by being molded integrally with the
bristle base 2, but the invention is not limited to this. The
reinforcement plates 25 can be made of a synthetic resin or
made of a metal.

(0015) Figure 5 and Figure 6 show other examples. An
outer tube 30 and an inner tube 32 protrude from the tip of
the brush base 3, which covers a portion of the blowing port
of the hair dryer body 9, a space between the tubes 30, 32
forms an airflow channel 39, and ventilation ports 31 open
in the outer tube 30. Moreover, the brush base 3 is provided
with a push button 35 molded integrally with a hook 36,
and the hook 36 can be moved by pressing the push button
35 in opposition to a spring 37.
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(0016) The other brush base 4 is provided with a tube
section 40 that protrudes toward the brush base 3 and a
guide shaft 42 that is located at the center of the tube section
40, and the tube section 40 is provided with ventilation
ports 41 and a plurality of engagement holes 46. The tube
section 40 of the brush base 4 is slidably inserted into the
outer tube 30 of the brush base 3, and the guide shaft 42 is
slidably inserted into the inner tube 32 so that the distance
from the brush base 3 is variable, and the distance is fixed
by engaging the hook 36 of the brush base 3 with any of the
engagement holes 46. If the push button 45 is pressed, the
hook 36 is disengaged from the engagement hole 46, and
the brush base 4 becomes slidable with respect to the brush
base 3. In the drawing, 43 is a spring that biases the brush
base 4 away from the brush base 3.

(0017) The bristle base 2, from the outer surface of which
the bristles 20 protrude, is formed from a material with
flexibility, such as a polyester elastomer or polypropylene,
and the bristle base 2, which is formed in a cylindrical
shape, is provided with latching sections 21 at both ends in
the axial direction that latch by hooking onto the brush
bases 3, 4. The bristle base 2, as is clear from Figure 5, is
provided with a plurality of cutting grooves 22 that run in
an axial direction thereof at equal intervals in a
circumferential direction, and, when the bristle base 2 is
compressed in the axial direction by a change in the
distance between the brush bases 3, 4, the bristle base 2
flexes so that the middle thereof in the axial direction
bulges outward, as shown in Figure 5(a), and at this time
the intervals between the cutting groove 22 portions widen.
The cutting grooves 22 do not extend to either end edge of
the bristle base 2 in the axial direction. Moreover, end
sections of the cutting grooves 22 are roughly circular holes
23, so that stress does not become concentrated at the end
sections of the cutting grooves 22 when the bristle base 2
has been flexed.

(0018) By changing the distance between the brush bases
3, 4 as described above to cause the middle of the bristle
base 2 to bulge outward, the cross-section of this brush 1 in
an axial direction can be made to form a circular arc, not a
simple cylindrical shape, and the smaller this distance is,
the smaller the radius of curvature of the circular arc
becomes, so, when an inward curl is to be applied to the
hair, the hair can be wound on so as to form a circular arc
with a curvature that matches the cross-sectional shape of
the head in a circumferential direction.

(0019) Moreover, in the brush 1 shown here, the hot air or
steam discharged from the blowing port of the hair dryer
body 9 passes through the airflow channel 39 and the
ventilation ports 41, 31 and is discharged from the
discharge ports 24, but, because overlap between the
ventilation ports 31, 41 becomes greater when the bristle
base 2 is made to bulge, the intervals between the cutting
grooves 22 widens so that the hot air or steam is discharged
not only from the discharge ports 24, but also from portions
of the cutting grooves, so the area of the hair with which
the hot air or steam comes into contact increases,
improving setting properties.

(0020) Dividing the bristle base 2 in the lateral direction
with the cutting grooves 22 is also effective in a
configuration in which the curvature of the cross-section of
the bristle base 2 in the axial direction cannot be changed.

(4) Japanese Unexamined Patent Application Publication H11-178631

That is, if the bristle base 2 is formed, not as a three-
dimensional shape, but in a planar form and is rolled into a
tubular shape, if the cutting grooves 22 are provided in the
bristle base 2 that has been formed into the cylindrical
shape, it is possible to obtain a configuration in which the
cross-section in the axial direction can form a desired
convex curve by arranging the cutting grooves 22 between
the brush bases 3, 4 with the space between the axial ends
compressed. Moreover, as shown in Figure 7, if the cutting
grooves 22 are made into the discharge ports 24, because
there is no need to provide separate discharge ports 24, the
aperture widths are greatest in a central section in the axial
direction (the section that bulges furthest outward),
resulting in a configuration that is preferable in that a
greater amount of air or steam is discharged from the
central section.

(0021) Figure 8 shows a configuration in which, because
the bristles 20 are also provided on a tip surface of the hair
brush 1, the brush base 4 is eliminated, in which case a
threaded shaft 48 is anchored in an inner surface of the
bristle base 2 and a nut section 38 provided on the brush
base 3 is screwed into the threaded shaft 48. In this
configuration, the external shape of the bristle base 2 can
be changed by rotating the bristle base 2 with respect to the
brush base 3. In this case, the bristle base 2 can be made
into a roughly spherical shape without directionality, so,
because the position and angle of a hand with respect to a
brushing direction can be chosen freely, brushing can be
performed while reducing the burden on the hand.

(0022) Figures 9—14 show another example of embodiment.
Here, a cylindrical bristle base 2, on an outer peripheral
surface of which are provided numerous bristles 20, is
formed from a material such as a silicon rubber, a polyester
elastomer, or a heat-resistant rubber that has elasticity and
flexibility. Moreover, to the tip of a tube 34 that protrudes
from the brush base 3 and in which are formed ventilation
holes 31, a brush base 4 and a cap 66 are fixed and a
manipulation ring 7 that can rotate around an axis with
respect to the cap 66 and the brush base 4 is attached. The
brush base 4 is also provided with a plurality of (in the
example illustrated, six) grooves 63, and a fulcrum plate 64
is attached to an end surface of the brush base on the side
facing the brush base 3.

(0023) A bar 6 is provided in each of the grooves 63. One
end of each of these bars 6 is positioned in a receiving
section 62 provided in the middle of the bristle base 2 in
the axial direction and the other end is positioned in a cam
hole 72 [sic] formed in a cam plate 70 that is provided on
the rotatingring 7 and rotates together with the rotatingring
7. The plurality of circular-arc-shaped cam holes 71 that are
provided differ in the distance from the center of the cam
plate 70 to one end and the distance to the other end, and,
when the rotating ring is turned to rotate the cam plate 70,
the bars 6, the rotation of which is regulated by the grooves
63, move within the cam holes 71. At this time, the bars 6
change in orientation around the position of contact with
the fulcrum plate 64, and the bristle base 2, which is
cylindrical in shape and has elasticity and flexibility, and
with which one end of each of the bars 6 comes into contact,
changes the curvature of the external contour thereof in the
axial direction in accordance with the slope of the bars 6.
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Figures 12—14 show a state in which the curvature is
greatest.

(0024) Here, the reason why the distance from the point of
contact of each bar 6 with the fulcrum plate 64 to the other
end, which is in contact with the cam plate 70, is less than
the distance from the point of contact with the fulcrum plate
64 to the first end, which is in contact with the bristle base
2, is that it has been made possible to greatly change the
diameter of the bristle base 2 with a small movement of the
other end of the bar 6, which serves as the force point side,
and the reason moving the other end of the bar in a radial
direction of the bristle base 2 is performed by a rotational
manipulation of the rotating ring 7 using the rotating ring 7
and the cam plate 70 is to make it possible to perform the
manipulation without changing the full length of the brush
in the axial direction and to make it possible to perform the
manipulation lightly.

(0025) A locking means that prevents rotation of the
rotating ring 7 is provided here so that the rotating ring 7
will not rotate unintentionally. The locking means in the
example illustrated comprises a plurality of recessed
sections 67 in the circumferential direction of an inner
peripheral surface of the cap 66 and a locking button 72
provided with a protrusion that engages with the recessed
sections 67; the locking button 72, which is biased in the
direction of protrusion outward from the rotating ring 7 (the
direction of engagement of the protrusion 73 with the
recessed sections 67) by spring pieces 74, 74 that are
integrally molded, is attached to the rotating ring 7 so as to
rotate integrally with the rotating ring 7, and, in a state in
which the protrusion 72 [sic] is engaged with one of the
recessed sections 67, if the locking button 72 is pressed so
as to disengage the protrusion 72 from the recessed section
67, the rotating ring 7 can be rotated without the rotating
ring 7 rotating with respect to the cap 66 and the brush base
4. In the example illustrated, four of the recessed sections
67 are provided, so the curvature can be adjusted to four
stages.

(0026) However, the locking means does not completely
prevent rotation of the rotating ring 7 even when in a locked
state, and allows rotation of the rotating ring 7 and the cam
plate 70 when the torque applied to the rotating ring 7 and
the cam plate 70 is great. Specifically, if a tip section of the
protrusion 73 is tapered and great torque is applied to the
rotating ring 7 and the cam plate 70, a convex section 68 of
the cap between the recessed sections 67, 67 presses on an
oblique surface of the protrusion 73 so that the protrusion
73 is pressed back in opposition to the spring 74 to
withdraw from the recessed section 67, so the lock is
released. Accordingly, when the rotating ring 7 is turned
strongly, the locking means functions as a member that
generates a clicking sensation, and if force excessive
enough to rotate the cam plate 70 and the rotating ring 7 is
applied to the bristle base 2 via bars 6, such as when the
hair dryer has been dropped, this rotating is allowed, so
deformation, damage, and the like of the bars 6, cam plate
70, or the like are prevented.

(0027) The examples above show configurations in which
the bristle base 2 is tubular and the bristles 20 are made to
protrude around the entire circumference of the bristle base
2, but the invention is not limited to this shape. For example,
the cross-sectional shape of the bristle base 2 can be
roughly semicircular, as shown in Figure 15.

(5) Japanese Unexamined Patent Application Publication H11-178631

(0028)

(Effect of the invention) As described above, with the
present invention, in a hair dryer with an attached brush, in
which a brush that comprises a bristle base from a surface
of which numerous bristles protrude is connected to a
blowing port of a hair dryer body and air or steam is blown
out from the hair dryer body via discharge ports formed in
the bristle base of the brush, the bristle base of the brush is
formed such that the external contour of a cross-section
thereofin a longitudinal direction forms a convex curve, so
hot air or steam flows along an inner surface of the bristle
base, is guided to a central section of the brush, and is
discharged and the volume of air or steam at the central
section of the brush, onto which hair is wound, becomes
greater, making it possible to improve setting properties.
(0029) If the bristle base is divided into a plurality of pieces
in a lateral direction, it is easy to create a bristle base for
which the external contour of a cross-section in the
longitudinal direction forms a convex curve. Moreover, if
the bristle base is divided into the plurality of pieces in the
lateral direction by cutting grooves that run in the
longitudinal direction, the discharge ports are formed in the
cutting grooves, and the discharge ports are be greatest in
aperture width at the center in the longitudinal direction, a
great amount of air or steam can be brought into contact
more uniformly and in greater volume with the hair.
(0030) If fins for airflow direction adjustment are provided
in the interior of the bristle base so that the direction of flow
of the air or steam can be changed, the air or steam can be
directed to necessary locations, so setting properties can be
improved still further. If a support member that links dual
end sections of the brush is disposed in the interior of the
bristle base, collapse of the bristle base can prevented,
maintaining the convexly curved shape.

(0031) Furthermore, if a reinforcement material that has
spring elasticity is provided on the inner surface of the
bristle base, it is easy to give the bristle base suitable
softness and strength. If it is made possible to change the
curvature of the curve formed by the external contour of the
cross-section of the bristle base in the longitudinal direction,
the curvature of the curve can be made to match individual
differences in head shape, a hairstyle or the like, so
preferences for curling of the hair or head shapes can be
matched and more suitable curling can be performed.
(0032) If the curvature of the curve formed by the external
contour of the cross-section of the bristle base in the
longitudinal direction is changed using a diameter
adjustment member that is provided in the interior of the
bristle base and changes the diameter of the bristle base,
using a bristle base that is flexible and has dual end sections
in the longitudinal direction fixed in place makes it possible
to change the curvature of the curve formed by the external
contour of the cross-section of the bristle base in the
longitudinal direction while keeping the total length in the
longitudinal direction constant, improving ease of use by
comparison with a configuration in which the length
changes along with the curvature.

(0033) If the member used as the diameter adjustment
member is such that one end that is in contact with the
bristle base serves as an action point, the other end serves
as a fulcrum or as one force point to which manipulation
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input is applied, and a middle serves as a fulcrum or as
another force point, the scope of change of the curvature of
the bristle plate can be increased while keeping the force
point side, to which the manipulation is applied, compact
in size. If a manipulation section that applies manipulation
input to the diameter adjustment member is provided at an
end section in the axial direction, the manipulation section
will not interfere with the setting of hair.

(0034) With a configuration in which the manipulation
section that applies manipulation input to the diameter
adjustment member is a rotating member that can rotate
around an axis and a movement conversion member is
interposed between the rotating member and the diameter
adjustment member, manipulability when changing the
curvature can be favorably maintained. In a configuration
in which a locking means that regulates the rotational
position of the manipulation section is provided, good ease
of use can be obtained, with a curvature that does not
change unintentionally, and if the locking mechanism
releases the lock in accordance with the magnitude of
torque applied to the manipulation section, damage to the
diameter adjustment member when excessive force is
applied to the manipulation section or the bristle base can
be prevented.

(Brief description of the drawings)

(Figure 1) This is a cross-sectional view of an example of
an embodiment of the present invention.

(Figure 2) This is a front view of the same.

(Figure 3) This is a front view of another example.
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(Figure 10)

(6) Japanese Unexamined Patent Application Publication H11-178631

(Figure 4) This is a cross-sectional view of a separate
example.

(Figure 5) This shows yet another example, with (a) and
(b) both being front views.

(Figure 6) (a) and (b) are both cross-sectional views of the
same.

(Figure 7) This is a front view of another example.
(Figure 8) This is a cross-sectional view of a separate
example.

(Figure 9) This is a cross-sectional view showing another
separate example.

(Figure 10) This is a cross-sectional view along the A—A
line in Figure 9.

(Figure 11) This is a cross-sectional view along the B-B
line in Figure 9.

(Figure 12) This is a cross-sectional view of the same,
showing a case in which the diameter has been changed.
(Figure 13) This is a cross-sectional view along the A—A
line in Figure 12.

(Figure 14) This is a cross-sectional view along the B-B
line in Figure 12.

(Figure 15) This is a front view of a different example.
(Explanation of references)
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(Figure 6)

(Figure 5)
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(Figure 7)
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(Figure 13)

(Figure 12)

(Figure 11)
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(Figure 14)
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