Description

Title of Invention: SENSOR FIXATION DEVICE
Technical Field

[0001]

The present invention relates to a sensor fixation device,
and more particularly, to the one mounted on process system
constituting equipment.

Background Art
[0002]

An operation detection device 2 as shown in Fig. 8 will be
described as a generally employed sensor fixation device. The
operation detection device 2 includes an operation state detection
sensor 3 that abuts on a steam trap inlet 1 as a detection object,
a retaining member 4 connected to the operation state detection
sensor 3, having a pair of insertion holes, which is positioned on
one surface of the steam trap inlet 1, a grip member 5 which is
positioned at the opposite surface of the steam trap inlet 1, formed
substantially in a channel shape in cross section having an upper
wall and both side walls, and having a pair of insertion holes in
the upper wall, a plane part which is formed between the pair of
the insertion holes, contacts with the plane part of a square pillar
of the detecting portion and grooves of substantially V-shape in
cross section that are formed on both side walls, and contacts with
both sides of the curved surface of a round pillar of the detecting
portion, a U bolt 6 having both legs 6a inserted into the pair of
insertion holes of the grip member 5 and the retaining member 4,
and a pair of nuts screwed to both legs 6a of the Ubolt 6 (see Patent

Literature 1).
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Patent Literature
[0003]

PTL 1: JP-A-2013-170686
Summary of Invention
Technical Problem
[0004]

The operation detection device 2 has a certain point to be
improved as follows. The operation detection device 2 is
constituted by the retaining member 4, the grip member 5, the U bolt
6, and the pair of nuts 7, which are independent from one another.
In the case where the respective members are assembled for mounting,
there may cause the problem of dropping the nuts 7 from the hand
to be lost. Especially in the case of the process system
constituting equipment, the mount space is likely to be limited.
Furthermore, the temperature of the process system constituting
equipment tends to be made high, which may cause loss of the nut
7.

[0005]

It is an object of the present invention to provide a sensor
fixation device capable of preventing loss of the mount nut.
Advantageous Effects of Invention
[0006]

Means for solving the aforementioned problem of the present
invention, and advantageous effects derived therefrom will be
described hereinafter.

[0007]

The sensor fixation device according to the present invention



is mounted on a mount portion of a process system constituting
equipment, which is formed along a predetermined mount axis, and
includes a body part disposed along an outer edge of the mount portion,
having a first opening at one end and a second opening at the other
end, a mount bolt which is inserted into the first opening and the
second opening of the body part along a direction intersecting the
mount axis in a mount state where the body part is disposed along
the outer edge of the mount portion, and a mount nut for securing
the mount bolt to the body part. The mount nut is rotatably retained
with the body part so as to be screwed to the mount bolt.

[0008]

The mount nut may be retained integrally with the body part.
Accordingly, this makes it possible to prevent loss of only the mount
nut resulting from dropping during the mount work.

[0009]

In the sensor fixation device according to the present
invention, the mount nut is rotatable in a direction intersecting
an insertion direction of the mount bolt.

[0010]

The mount nut may be disposed perpendicularly to the mount
bolt irrespective of the angle at which the body part is disposed.
This makes it possible to easily screw the mount bolt to the mount
nut.

[0011]

In the sensor fixation device, the body part includes a first
side wall and a second side wall which face with each other at the
other end in the mount state, while being perpendicular to the mount

axis. The first side wall includes a predetermined first side wall



opening. The second side wall includes a predetermined second side
wall opening. The mount nut has a spherical shape disposed between
the first side wall and the second side wall, which has a diameter
longer than a distance between the first and the second side walls,
and is configured to be engaged with the first and the second side
wall openings.

[0012]

The mount nut may be retained integrally with the body part.
This makes it possible to prevent loss of only the mount nut by
dropping during the mount work. Irrespective of the angle at which
the body part is disposed, the mount nut may be perpendicularly
disposed to the mount bolt. This makes it possible to easily screw
the mount bolt to the mount nut.

Brief Description of Drawings
[0013]

Fig. 1 is a front view of a sensor fixation device 100 as an
embodiment of the sensor fixation device according to the present
invention in a mount state.

Fig. 2 is a view of the sensor fixation device 100 in the mount
state as shown in Fig. 1 when seen from the upper surface side of
a steam trap T.

Fig. 3 is a view of the sensor fixation device 100 in the mount
state as shown in Fig. 1 when seen from the right side of the steam
trap T.

Fig. 4 is a sectional view taken along line Y-Y of Fig. 3.

Fig. 5 is a sectional view taken along line X-X of Fig. 3.

Fig. 6 is aview illustrating another embodiment of the sensor

fixation device according to the present invention.



Fig. 7 is aview illustrating another embodiment of the sensor
fixation device according to the present invention.

Fig. 8 is a view illustrating a generally employed sensor
fixation device.

Description of Embodiment
[0014]

Embodiments of the present invention will be described in
detail referring to the drawings.
First Embodiment
[0015]

Referring to Figs. 1 to 3, a sensor fixation device 100 for
mounting the sensor exclusive for the steam trap will be described
as an example of the sensor fixation device according to the present
invention. Fig. 1l represents the sensor fixation device 100 mounted
on a trap opening Tl of a steam trap T when seen from the front of
the trap opening Tl. Fig. 2 represents the sensor fixation device
100 in the mount state when seen from the upper surface side of the
steam trap T. Fig. 2 only shows the trap opening Tl of the steam
trap T, and description of the main body of the steam trap T will
be omitted. Fig. 2 indicates the state of the device where a steam
trap sensor S is removed. Fig. 3 represents the sensor fixation
device 100 in the mount state when seen from the right side of Fig.
1.

[0016]

Referring to Fig. 1, the sensor fixation device 100 in the
mount state is disposed along an outer edge of the trap opening T1.
The sensor fixation device 100 includes a sensor fixation body 110,

a mount body 130, a mount bolt 150, and a mount nut 170.



[0017]

The sensor fixation body 110 is a member for fixing the
vertical steam trap sensor S. The steam trap sensor S is configured
to obtain an operation state of the steam trap.

[0018]

As Fig. 2 shows, the sensor fixation body 110 includes a
cylindrical sensor mount opening 111 at the center. The
circumference of the sensor mount opening 111 is threaded.
[0019]

The sensor fixation body 110 includes a connecting arm 113
extending to the left and right from the sensor mount opening 111.
The connecting arm 113 has an opening (not shown) for connecting
the mount body 130 (see Fig. 1) with a pin P. The connecting arm
113 is constituted by a plate-like member.

[0020]

Referring to Fig. 1 again, the mount body 130 is configured
to mount the sensor fixation device 100 on the trap opening T1 by
means of the mount bolt 150. The mount body 130 includes an arm
131, a trap abutment protrusion 132, and a nut mount portion 133.
The arm 131 has a circular arc outer shape. The nut mount portion
133 is positionally continued from one end of the arm 131 at the
side opposite the one connected to the sensor fixation body 110.
[0021]

The trap abutment protrusion 132 abuts on the trap opening
Tl of the steam trap T in the mount state of the sensor fixation
device 100. The sensor fixation device 100 is mounted on the trap
opening Tl with three points including one end of the steam trap

sensor S retained with the sensor fixation body 110, and each of



the left and right trap abutment protrusions 132 of the mount body
130.
[0022]

As Fig. 3 shows, the nut mount portion 133 includes a first
side wall 133a, a second side wall 133b, and a third side wall 133c.
The first side wall 133a and the second side wall 133b are positioned
to face with each other. The first side wall 133a and the second
side wall 133b are perpendicularly positioned to a trap opening axis
JT of a trap opening AT in the mount state of the sensor fixation
device 100. The third side wall 133c is formed between the first
side wall 133a and the second side wall 133b along the trap opening
axis JT, that is, intersecting a bolt axis J150 (see Fig. 2) along
the insertion direction of the mount bolt 150.

[0023]

Fig. 4 is a sectional view takenalong¥Y-Yof Fig. 3. Referring
to Fig. 4, the first side wall 133a includes a first mount nut
retaining opening 133al as a first side wall opening. The second
side wall 133b includes a second mount nut retaining opening 133bl
as a second side wall opening. The third side wall 133c includes
a mount bolt insertion opening 133cl. The first mount nut retaining
opening 133al, the second mount nut retaining opening 133bl, and
the mount bolt insertion opening 133cl will be described later.
[0024]

Fig. 5 is a sectional view taken along line X-X of Fig. 3.
As Fig. 5 shows, the mount bolt 150 is a screw member including a
head part 151 and a shaft part 153. The mount bolt 150 has the head
part 151 which abuts on the third side wall 133c of the mount body

130 in the mount state of the sensor fixation device 100. The mount



bolt 150 is inserted into the oppositely located mount bolt insertion
opening 133cl to mount the sensor fixation device 100 on the steam
trap T integrally with the mount nut 170.

[0025]

Referring to Fig. 4, the mount nut 170 includes a nut part
171 and a nut spherical part 173. The nut part 171 has a hexagonal
outer shape while having the threaded inner part adaptable to be
engaged with the mount bolt 150.

[0026]

The nut spherical part 173 is formed continuously from one
end of the nut part 171. The nut spherical part 173 may be configured
to have a part of a true sphere, for example, which allows smoother
revolving or rotating motion. The nut spherical part 173 has a
spherical outer shape with a diameter D longer than the length d
between the first side wall 133a and the second side wall 133b of
the nut mount portion 133 of the mount body 130. The nut spherical
part 173 is interposed between the first side wall 133a and the second
side wall 133b, and partially engaged with the first mount nut
retaining opening 133al and the second mount nut retaining opening
133bl.

[0027]

As a result, the mount nut 170 may be retained integrally with
the mount body 130. Therefore, the use of the sensor fixation device
100 allows prevention of loss of only the mount nut 170 resulting
from dropping during the mount work.

[0028]
The mount nut 170 is rotatably retained in directions

indicated by arrows all and al3 which intersect the trap opening



axis JT as shown in Fig. 1. The mount nut 170 is also rotatably
retained in the direction indicated by arrow alb with respect to
the bolt axis J150 (see Fig. 2) of the mount bolt 150.

[0029]

Accordingly, the use of the sensor fixation device 100 allows
the mount nut 170 to be disposed perpendicularly to the mount bolt
150 irrespective of the angle at which the mount body 130 is disposed.
This makes it possible to easily screw the mount bolt 150 to the
mount nut 170.

[0030] Other Embodiments
(1) Mounting of sensor fixation device 100 on trap opening T1l:

In the first embodiment as described above, the sensor
fixation device 100 is disposed at the outer circumferential edge
of the trap opening Tl using the sensor fixation body 110 and the
mount body 130 so as to be mounted on the trap opening Tl of the
steam trap T. However, arbitrary means may be employed without
limitation so long as the sensor fixation device 100 is disposed
along the outer edge of the trap opening T1.

[0031]

Referring to a sensor fixation device 200 as shown in Fig.
6, for example, at least one assisting mount body 230 may be disposed
between the sensor fixation body 110 and the mount body 130 for
mounting on the trap opening T3 with larger diameter. A mount bolt
250 suitable for the distance between the nut mount portions 133
facing with each other may be used. Fig. 6 omits the steam trap
sensor S.

[0032]

Referring to a sensor fixation device 300 as shown in Fig.



7, 1t is possible to employ a short mount bolt 350 for a trap opening
TS5 with small diameter.

[0033]

(2) Steam trap T:

In the first embodiment as described above, the steam trap
has been described as the process system constituting equipment.
However, it is not limited to the one as described above so long
as the process system constituting equipment of arbitrary type has
a predetermined opening. For example, the pump, reducing valve,
separator, filter and the like may be employed as various types of
the fluid control equipment.

Industrial Applicability
[0034]

The sensor fixation device according to the present invention
may be applied to the fixation device for mounting a predetermined
sensor on the steam trap.

List of Reference Signs
[0035]

100: sensor fixation device
110: sensor fixation body
111: sensor mount opening
113: connecting arm

130: mount body

131: arm

132: trap abutment protrusion
133: nut mount portion
133a: first side wall

133al: first mount nut retaining opening
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133b: second side wall
133bl: second mount nut retaining opening
133c: third side wall
133cl: mount bolt insertion opening
150: mount bolt

151: head part

153: shaft part

J150: bolt axis

170: mount nut

171: nut part

173: nut spherical part
200: sensor fixation device
230: assisting mount body
250: mount bolt

300: sensor fixation device
350: mount bolt

T: steam trap

Tl: trap opening

AT: trap opening

JT: trap opening axis

T3: trap opening

T5: trap opening

S: steam trap sensor
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Claims
Claim 1

A sensor fixation device mounted on a mount portion of a
process system constituting equipment, which is formed along a
predetermined mount axis, comprising:

a body part disposed along an outer edge of the mount portion,
having a first opening at one end and a second opening at the other
end;

a mount bolt which is inserted into the first opening and the
second opening of the body part along a direction intersecting the
mount axis in a mount state where the body part is disposed along
the outer edge of the mount portion; and

a mount nut for securing the mount bolt to the body part,
wherein the mount nut is rotatably retained with the body part so
as to be screwed to the mount bolt.

Claim 2

The sensor fixation device according to claim 1, wherein the
mount nut is rotatable in a direction intersecting an insertion
direction of the mount bolt.

Claim 3

The sensor fixation device according to claim 1l or 2, wherein:

the body part includes a first side wall and a second side
wall which face with each other at the other end in the mount state,
while being perpendicular to the mount axis;

the first side wall includes a predetermined first side wall
opening;

the second side wall includes a predetermined second side wall

opening; and
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the mount nut has a spherical shape disposed between the first
side wall and the second side wall, which has a diameter longer than
a distance between the first and the second side walls, and is
configured to be engaged with the first and the second side wall

openings.
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