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DESCRIPTION
Title of Invention: HANDRAIL
Technical Field
[0001] The present disclosure relates to a handrail.
Background Art

[0002] When a handrail is relatively long or includes a bent portion, the handrail is divided
into handrail members and is formed by coupling the handrail members. Typically, the handrail
members are coupled to each other by inserting one of the handrail members into the other
handrail member and fixing the handrail members in this state (see PTL 1, for example).
According to this method, both of these handrail members can be coupled to each other without
the generation of a large level difference at a boundary of the handrail members.

[0003] Moreover, the handrail members are fixed to each other with a bolt.  Specifically,
an insertion hole is formed at an outer handrail member, and a screw hole is formed at an inner
handrail member. Then, by inserting the bolt into the insertion hole and fastening the bolt to the

screw hole, the handrail members can be fixed to each other.

Citation List
Patent Literature

[0004] PTL 1: Japanese Laid-Open Patent Application Publication No. 2016-84659

Summary of Invention

Technical Problem

[0005] However, according to the above-described handrail, when both of the handrail
members are temporarily placed by inserting one of the handrail members into the other handrail
member, but one or both of around-axis angles of these handrail members deviate from planned
around-axis angles, circumferential positions of the insertion hole and the screw hole may not
coincide with each other, and these handrail members may not be coupled to each other. This
occurs not only when the handrail is newly placed but also when the handrail member is replaced
with a new one.

[0006] The present disclosure was made under these circumstances, and an object of the
present disclosure is to provide a handrail including handrail members that can be coupled to
each other even if the handrail members are disposed such that one or both of around-axis angles

of the handrail members deviate from planned around-axis angles.



Solution to Problem

[0007] A handrail according to one aspect of the present disclosure includes: a first handrail
member including an outer tube including an outer peripheral surface including at least one
insertion hole; a second handrail member including an inner tube including an outer peripheral
surface including at least one opening hole, the inner tube being inserted into the outer tube; a
cylindrical screw seat disposed inside the inner tube of the second handrail member so as to be
turnable in a circumferential direction and including an outer peripheral surface including at least
one screw hole; and at least one connecting bolt that penetrates the insertion hole and the
opening hole and is fastened to the screw hole to couple the first handrail member and the second
handrail member.

[0008] According to this configuration, by turning the screw seat inside the inner tube, the
circumferential position of the screw hole can be adjusted. Therefore, even if the handrail
members to be coupled to each other are disposed such that one or both of around-axis angles of
the handrail members deviate from planned around-axis angles, the position of the insertion hole
and the position of the screw hole can be made to coincide with each other, and as a result, the

handrail members can be coupled to each other.

Advantageous Effects of Invention

[0009] According to the above configuration, there is provided a handrail including handrail
members that can be coupled to each other even if the handrail members are disposed such that
one or both of around-axis angles of the handrail members deviate from planned around-axis

angles.

Brief Description of Drawings

[0010] FIG. 1 is an exploded view of a handrail according to Embodiment 1.
FIG. 2 is an exploded sectional view of the handrail shown in FIG. 1.
FIG. 3 is an exploded view of the handrail according to Embodiment 2.

FIG. 4 is an exploded sectional view of the handrail shown in FIG. 3.

Description of Embodiments
[0011] Embodiment 1
First, a handrail 100 according to Embodiment 1 will be described. FIG. 1 is an

exploded view of the handrail 100 according to Embodiment 1. FIG. 2 is an exploded sectional
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view of the handrail 100 shown in FIG. 1. As shown in FIGS. 1 and 2, the handrail 100
includes a first handrail member 10, a second handrail member 20, a screw seat 30, and
connecting bolts 40. Hereinafter, these components will be described in order.
[0012] First Handrail Member

The first handrail member 10 is a member that is coupled to the second handrail
member 20 and is directly touched by a hand of a user.  The first handrail member 10 of the
present embodiment includes a main body 11 and an outer tube 12.
[0013] The main body 11 has a pipe shape and occupies most of the first handrail member
10. An outer diameter of the main body 11 is equal to an outer diameter of the below-described
outer tube 12.  An inner diameter of the main body 11 is smaller than an inner diameter of the
outer tube 12. Therefore, a level difference 13 is formed at an inside of the first handrail
member 10 and at an axial position where an inner diameter of the first handrail member 10
changes.
[0014] The outer tube 12 is located at an axial end portion of the first handrail member 10.
The outer tube 12 has a tubular shape, and a below-described inner tube 22 of the second
handrail member 20 is inserted into the outer tube 12. Insertion holes 14 are formed on an outer
peripheral surface of the outer tube 12. In the present embodiment, two insertion holes 14 are
formed at the outer tube 12. The insertion holes 14 are formed so as to be separated from each
other by 180° in a circumferential direction of the outer tube 12. The number of insertion holes
14 is not especially limited and may be one or may be three or more. Outer portions of the
insertion holes 14 are so-called countersinks and can accommodate heads of the connecting bolts
40.
[0015] Second Handrail Member

The second handrail member 20 is a member that is coupled to the first handrail
member 10 and is directly touched by a hand of a user. The second handrail member 20 of the
present embodiment includes a main body 21 and the inner tube 22.
[0016] The main body 21 has a pipe shape and occupies most of the second handrail
member 20. An outer diameter of the main body 21 is equal to an outer diameter of the first
handrail member 10 and is larger than an outer diameter of the inner tube 22. Therefore, an
outer level difference 23 is formed at an outside of the second handrail member 20 and at an
axial position where an outer diameter of the second handrail member 20 changes. An inner
diameter of the main body 21 is smaller than an inner diameter of the inner tube 22. Therefore,

an inner level difference 24 is formed at an inside of the second handrail member 20 and at an
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axial position where an inner diameter of the second handrail member 20 changes.
[0017] The inner tube 22 is located at an axial end portion of the second handrail member
20. The inner tube 22 is inserted into the outer tube 12 of the first handrail member 10. The
inner tube 22 has a tubular shape, and opening holes 25 are formed on an outer peripheral
surface of the inner tube 22. In the present embodiment, as with the insertion holes 14, two
opening hole 25 are formed at the inner tube 22. The opening holes 25 are formed so as to be
separated from each other by 180° in a circumferential direction of the inner tube 22.
[0018] A diameter of the opening hole 25 of the present embodiment is larger than a
diameter of the insertion hole 14 of the first handrail member 10 and large than a diameter of a
below-described screw hole 31 of the screw seat 30. For example, the diameter of the opening
hole 25 is 1.5 times or more and two times or less larger than the diameter of the screw hole 31.
In the present embodiment, the opening hole 25 has a circular section. However, the opening
hole 25 may be an elongated hole extending in the circumferential direction of the inner tube 22.
Moreover, the above-described two opening holes 25 may extend in the circumferential direction
so as to be connected to each other.
[0019] One stopper hole 26 is formed on the outer peripheral surface of the inner tube 22.
The stopper hole 26 of the present embodiment is located at an intermediate position between the
two opening holes 25 in the circumferential direction of the inner tube 22. A stopper 27 is
inserted into the stopper hole 26. The stopper 27 of the present embodiment is a so-called split
pin. An outer end portion of the stopper 27 is located on the outer peripheral surface of the
inner tube 22, and an inner end portion of the stopper 27 is located at a radially inner side of an
inner peripheral surface of the inner tube 22. Moreover, a snap ring groove 28 is formed on the
inner peripheral surface of the inner tube 22 entirely in the circumferential direction so as to be
located outside the opening holes 25 in an axial direction.
[0020] Screw Seat

The screw seat 30 is a member located inside the inner tube 22 of the second
handrail member 20. The screw seat 30 has a cylindrical shape and can turn inside the inner
tube 22 in the circumferential direction. The screw seat 30 includes the screw holes 31, the
number of which is equal to the number of insertion holes 14. In the present embodiment, as
with the insertion holes 14, two screw holes 31 are formed at the screw seat 30. These screw
holes 31 are formed so as to be separated from each other by 180° in a circumferential direction
of the screw seat 30.

[0021] One lock hole 32 is formed on an outer peripheral surface of the screw seat 30. The
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lock hole 32 of the present embodiment is located at an intermediate position between the two
screw holes 31 in the circumferential direction of the screw seat 30. As described above, the
stopper 27 is inserted into the stopper hole 26 of the second handrail member 20. The stopper
27 penetrates the stopper hole 26, and the inner end portion of the stopper 27 is located inside the
lock hole 32.  With this, when the screw seat 30 turns by a certain angle or more, the stopper 27
is locked by the lock hole 32, and this restricts further turning of the screw seat 30. To be
specific, the turning of the screw seat 30 is restricted within a predetermined range.
[0022] A slit 33 extending in the axial direction is formed at the screw seat 30. The slit 33
is located at an intermediate position between the two screw holes 31 in the circumferential
direction of the screw seat 30 and at a position opposed to the lock hole 32.  The slit 33 of the
present embodiment extends from one of axial ends of the screw seat 30 to the other axial end.
However, the slit 33 may be formed only at a partial axial portion of the screw seat 30.
Moreover, instead of the slit 33, a groove may be formed at the screw seat 30.
[0023] Connecting Bolt

The connecting bolts 40 are bolts used to couple the first handrail member 10 and
the second handrail member 20. The handrail 100 includes the connecting bolts 40, the number
of which is equal to the number of insertion holes 14. The connecting bolt 40 is inserted into
the insertion hole 14 from an outside of the first handrail member 10, penetrates the opening hole
25 of the second handrail member 20, and is fastened to the screw hole 31 of the screw seat 30.
The connecting bolt 40 is a so-called flat countersunk head screw, and a head of the connecting
bolt 40 is accommodated in an outer portion of the insertion hole 14.
[0024] Assembling Procedure

The components of the handrail 100 according to the present embodiment are
described as above. The handrail 100 is assembled as below.
[0025] First, the screw seat 30 is inserted into the inner tube 22 from an opposite side of the
main body 21 of the second handrail member 20. Next, a snap ring 29 is inserted into the snap
ring groove 28 of the inner tube 22.  With this, the movement of the screw seat 30 inward in the
axial direction of the inner tube 22 is restricted by the inner level difference 24, and the
movement of the screw seat 30 outward in the axial direction of the inner tube 22 is restricted by
the snap ring 29. To be specific, each of the inner level difference 24 and the snap ring 29
serves as a lock that restricts the movement of the screw seat 30 in the axial direction.
[0026] Next, the circumferential position of the lock hole 32 of the screw seat 30 and the
circumferential position of the stopper hole 26 of the inner tube 22 are made to coincide with

each other, and in this state, the stopper 27 is inserted into the stopper hole 26. At this time, the
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inner end portion of the stopper 27 is positioned inside the lock hole 32 of the screw seat 30.
[0027] Next, the inner tube 22 of the second handrail member 20 is inserted into the outer
tube 12 of the first handrail member 10. At this time, the inner tube 22 is inserted into the outer
tube 12 such that a tip surface of the inner tube 22 is brought into contact with the level
difference 13 of the first handrail member 10, and a tip surface of the outer tube 12 is brought
into contact with the outer level difference 23 of the second handrail member 20. With this, the
axial positions of the insertion holes 14, the opening holes 25, and the screw holes 31 coincide
with each other.
[0028] Next, the connecting bolt 40 is inserted into the insertion hole 14 from an outside of
the first handrail member 10, penetrates the opening hole 25 of the second handrail member 20,
and is fastened to the screw hole 31 of the screw seat 30. With this, the first handrail member
10 and the second handrail member 20 are coupled to each other. The screw seat 30 turns
inside the inner tube 22. Therefore, even if one or both of around-axis angles of the first
handrail member 10 and of the second handrail member 20 deviate from planned around-axis
angles, the circumferential position of the insertion hole 14 and the circumferential position of
the screw hole 31 can be made to coincide with each other.
[0029] Embodiment 2

Next, a handrail 200 according to Embodiment 2 will be described. FIG. 3 is an
exploded view of the handrail 200 according to Embodiment 2. FIG. 4 is an exploded sectional
view of the handrail 200 shown in FIG. 3. Embodiments 1 and 2 are the same in configuration
as each other regarding the screw seat 30 and the connecting bolts 40. However, Embodiments
1 and 2 are different in configuration from each other regarding the first handrail member 10 and
the second handrail member 20.
[0030] Hereinafter, the first handrail member 10 and the second handrail member 20
according to Embodiment 2 will be mainly described. The reference signs that are the same as
the reference signs used for the components of Embodiment 1 are used for the corresponding
components shown in FIG. 3 and 4, and the repetition of the same explanation is avoided.
[0031] As with the handrail member 10 of Embodiment 1, the first handrail member 10 of
Embodiment 2 includes the main body 11 and the outer tube 12. However, the main body 11
has a columnar shape instead of a pipe shape and extends in a direction perpendicular to a central
axis of the outer tube 12. FIGS. 3 and 4 show a part of the main body 11 which part is located
in the vicinity of the outer tube 12, and the other part of the main body 11 is not shown.
[0032] An inner peripheral surface that is continuous with an inner peripheral surface of the

outer tube 12 extends inside the main body 11 and forms a hollow 51. Moreover, a
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communication hole 52 that communicates with the hollow 51 is formed on an outer peripheral
surface of the main body 11. A fixing bolt 53 is inserted into the communication hole 52 and is
fastened to a screw hole 62 of a below-described extension 61. An outer portion of the
communication hole 52 is a so-called countersink, and the fixing bolt 53 is a so-called flat
countersunk head screw.

[0033] As with the second handrail member 20 of Embodiment 1, the second handrail
member 20 of Embodiment 2 includes the main body 21 and the inner tube 22. The inner
diameter of the main body 21 and the inner diameter of the inner tube 22 are equal to each other.
The snap ring groove 28 is located in the vicinity of a boundary between the main body 21 and
the inner tube 22. FIGS. 3 and 4 show a part of the main body 21 which part is located in the
vicinity of the inner tube 22, and the other part of the main body 21 is not shown.

[0034] The second handrail member 20 of Embodiment 2 includes the extension 61. The
extension 61 has a tubular shape and extends outward in the axial direction from the inner tube
22. Atip of the extension 61 is closed, and the screw hole 62 is formed at a middle of a circular
tip surface of the extension 61. Moreover, an inner diameter of the extension 61 is smaller than
the inner diameter of the inner tube 22, and the inner level difference 24 is formed at a position
where the inner diameter of the second handrail member 20 changes.

[0035] The components of the handrail 200 according to Embodiment 2 are described as
above. The handrail 200 is assembled as below. First, the screw seat 30 is inserted into the
inner tube 22 of the second handrail member 20. At this time, the screw seat 30 is inserted
from the main body 21 side. Then, the snap ring 29 is inserted into the snap ring groove 28 of
the inner tube 22. Next, the circumferential position of the lock hole 32 of the screw seat 30
and the circumferential position of the stopper hole 26 of the inner tube 22 are made to coincide
with each other, and in this state, the stopper 27 is inserted into the stopper hole 26. The inner
end portion of the stopper 27 is positioned inside the lock hole 32 of the screw seat 30.

[0036] Next, the inner tube 22 and extension 61 of the second handrail member 20 are
inserted into the outer tube 12 and hollow 51 of the first handrail member 10. Then, the
connecting bolt 40 is inserted into the insertion hole 14 from an outside of the first handrail
member 10, penetrates the opening hole 25 of the second handrail member 20, and is fastened to
the screw hole 31 of the screw seat 30.  Finally, the fixing bolt 53 is inserted into the
communication hole 52 from an outside of the first handrail member 10 and is fastened to the
screw hole 62 of the extension 61. With this, the first handrail member 10 and the second
handrail member 20 are coupled to each other.

[0037] Operational Advantages, etc.
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As above, each of the handrails 100 and 200 includes: the first handrail member 10
including the outer tube 12 including the outer peripheral surface including at least one insertion
hole 14; the second handrail member 20 including the inner tube 22 including the outer
peripheral surface including at least one opening hole 25, the inner tube 22 being inserted into
the outer tube 12; the cylindrical screw seat 30 disposed inside the inner tube 22 of the second
handrail member 20 so as to be turnable in a circumferential direction and including the outer
peripheral surface including at least one screw hole 31; and at least one connecting bolt 40 that
penetrates the insertion hole 14 and the opening hole 25 and is fastened to the screw hole 31 to
couple the first handrail member 10 and the second handrail member 20.

[0038] According to this configuration, by turning the screw seat 30 inside the inner tube
22, the circumferential position of the screw hole 31 can be adjusted. Therefore, even if the
handrail members 10 and 20 to be coupled to each other are disposed such that one or both of
around-axis angles of the handrail members 10 and 20 deviate from planned around-axis angles,
the position of the insertion hole 14 and the position of the screw hole 31 can be made to
coincide with each other, and as a result, the handrail members 10 and 20 can be coupled to each
other.

[0039] Moreover, in each of the handrails 100 and 200, the at least one connecting bolt 40
includes the connecting bolts 40. The at least one insertion hole 14 of the first handrail member
includes the insertion holes 14. The at least one screw hole 31 of the screw seat 30 includes the
screw holes 31, the number of which is equal to the number of insertion holes 14. The
connecting bolts 40 are inserted into the corresponding insertion holes 14, penetrate the
corresponding opening holes 25, and are fastened to the corresponding screw holes 31.  The
screw seat 30 includes the slit 33 or the groove extending in the axial direction.

[0040] According to this configuration, by the connecting bolts 40, the screw seat 30 is
pulled outward in the radial direction at plural circumferential positions. At this time, since the
screw seat 30 includes the slit 33 or the groove, the screw seat 30 deforms so as to spread
outward in the radial direction. As a result, the outer peripheral surface of the screw seat 30
tightly contacts the inner peripheral surface of the inner tube 22. Thus, the screw seat 30 can be
strongly fixed to the inner tube 22.

[0041] Moreover, as described above, the inner tube 22 of the second handrail member 20
includes the stopper 27 that restricts the turning of the screw seat 30 within a predetermined
range.

[0042] According to this configuration, it is possible to prevent a case where the screw seat

30 excessively turns, and therefore, the circumferential position of the screw hole 31 largely
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deviates from the circumferential position of the opening hole 25, and the position of the screw
hole 31 becomes unrecognizable. In the above-described embodiment, the stopper 27 is located
inside the lock hole 32 of the screw seat 30. However, the stopper 27 may be arranged so as to
be located inside the slit 33.

[0043] Moreover, the second handrail member 20 includes the locks 24 and 29 that restrict
the movement of the screw seat 30 in the axial direction.

[0044] According to this configuration, the position adjustment of the screw seat 30 in the

axial direction when assembling the handrails 100 and 200 can be omitted or simplified.

Reference Signs List
[0045] 10 first handrail member
12 outer tube
14  insertion hole
20  second handrail member
22 inner tube
24 inner level difference
25  opening hole
27  stopper
29  snapring
30  screw seat
31  screw hole
32 lock hole
33 slit
40  connecting bolt
100  handrail
200  handrail
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CLAIMS
l. A handrail comprising:

a first handrail member including an outer tube including an outer peripheral surface
including at least one insertion hole;

a second handrail member including an inner tube including an outer peripheral
surface including at least one opening hole, the inner tube being inserted into the outer tube;

a cylindrical screw seat disposed inside the inner tube of the second handrail
member so as to be turnable in a circumferential direction and including an outer peripheral
surface including at least one screw hole; and

at least one connecting bolt that penetrates the insertion hole and the opening hole
and is fastened to the screw hole to couple the first handrail member and the second handrail

member.

2. The handrail according to claim 1, wherein:

the at least one connecting bolt comprises connecting bolts;

the at least one insertion hole of the first handrail member comprises insertion holes;

the at least one screw hole of the screw seat comprises screw holes, the number of
which is equal to the number of insertion holes;

the connecting bolts are inserted into the corresponding insertion holes, penetrate the
at least one opening hole, and are fastened to the corresponding screw holes; and

the screw seat includes a slit or a groove extending in an axial direction.

3. The handrail according to claim 1 or 2, wherein the inner tube of the second handrail

member includes a stopper that restricts turning of the screw seat within a predetermined range.

4. The handrail according to any one of claims 1 to 3, wherein the second handrail

member includes a lock that restricts movement of the screw seat in an axial direction.





