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A physical quantity measuring device includes: a cylindrical
case whose circumferential portion is provided with a
through-hole; a cap member attached to cover the through-
hole; and a sealing member that provides a seal between the
through-hole and the cap member, where the cap member is
pivotally supported by an attachment target portion of a lid
member so that the cap member is rotatable to take a first
orientation and a second orientation, a cap member engage-
ment portion being insertable into an engagement-portion
insertion hole in the first orientation and being engageable
with the attachment target portion in the second orientation,
a linear member being located, in the first orientation, in a
region in a rotation direction from the first orientation to the
second orientation with respect to the cap member engage-
ment portion as viewed in a direction of a cap member shaft.
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PHYSICAL QUANTITY MEASURING
DEVICE

[0001] The entire disclosure of Japanese Patent Applica-
tion No. 2020-056211 filed on Mar. 26, 2020 and Japanese
Patent Application No. 2020-176653 filed on Oct. 21, 2020
is expressly incorporated by reference herein.

TECHNICAL FIELD

[0002] The present invention relates to a physical quantity
measuring device.

BACKGROUND ART

[0003] A physical quantity measuring devices including a
built-in electronic adjuster for adjusting an electronic circuit
provided on a circuit board is known (for instance, Patent
Literature 1 (JP 2015-184259 A)).

[0004] In Patent Literature 1, an operation hole to be used
for adjusting the electronic adjuster is provided to a lid
member attached to an open end of a cylindrical case, so that
the electronic adjuster is adjustable without detaching a lid
member from the case.

[0005] Further, in order to keep water and the like from
entering an inside of the case through the operation hole, a
cap member for closing the operation hole is detachably
attached in Patent Literature 1. A first end of a loss-
prevention member is connected to the cap member in order
to prevent loss of the cap member.

[0006] According to Patent Literature 1, the lid member
has to be attached to the case after the first end of the
loss-prevention member is connected to the cap member and
a second end of the loss-prevention member is engaged with
the lid member. Thus, after the lid member is attached to the
case, the cap member connected with the first end of the
loss-prevention member cannot be attached. Accordingly,
after the case has been assembled, a damage on the loss-
prevention member, which cannot be exchanged unless the
case is disassembled, necessitates complicated repair work.

SUMMARY OF THE INVENTION

[0007] An object of the invention is to provide a physical
quantity measuring device capable of facilitating repair
work.

[0008] A physical quantity measuring device according to
an aspect of the invention includes: a cylindrical case whose
circumferential portion is provided with a through-hole; a
sensor module housed in the cylindrical case and configured
to detect a physical quantity; a joint attached with the sensor
module, the joint being disposed to cover a first opening of
the cylindrical case; a lid member disposed to cover a second
opening of the cylindrical case; a circuit board including an
electronic circuit configured to receive a signal detected by
the sensor module and an electronic adjuster configured to
adjust the electronic circuit, the circuit board being housed
in the cylindrical case; a cap member configured to be
attached to cover the through-hole; and a sealing member
configured to provide a seal between the through-hole and
the cap member, where the electronic adjuster includes an
operable portion disposed at a position corresponding to the
through-hole, the lid member includes a circuit-board sup-
port supporting the circuit board and an attachment target
portion for the cap member to be detachably attached, the
cap member includes a cap member body disposed outside

Sep. 30, 2021

the cylindrical case and configured to cover the through-
hole, a cap member shaft extending from a bottom surface
of the cap member body, and a cap member engagement
portion extending from an end of the cap member shaft in a
radial direction of the cap member shaft, the sealing member
includes an annularly-shaped sealing member body sur-
rounding the cap member shaft, a linear member extending
from the sealing member body, and a sealing-member
engagement portion provided at an end of the linear member,
the attachment target portion includes: a shaft insertion hole
into which the cap member shaft is insertable; an engage-
ment-portion insertion hole into which the cap member
engagement portion is insertable, the engagement-portion
insertion hole being continuous with the shaft insertion hole;
and a groove in which the linear member is rested, the
groove being continuous with the shaft insertion hole, the
cap member is pivotally supported by the attachment target
portion to be rotatable to take a first orientation and a second
orientation, the cap member engagement portion being
insertable into the engagement-portion insertion hole in the
first orientation and engageable with the attachment target
portion in the second orientation, and in the first orientation,
the linear member is located in a region in a rotation
direction from the first orientation to the second orientation
with respect to the cap member engagement portion as
viewed in a direction of the cap member shaft.

[0009] In the above aspect of the invention, the cap
member includes the cap member body disposed outside the
cylindrical case to cover the through-hole, the cap member
shaft extending from the bottom surface of the cap member
body, and the cap member engagement portion extending
from the end of the cap member shaft in the radial direction
of the cap member shaft. Further, the sealing member
includes the annularly-shaped sealing member body sur-
rounding the cap member shaft, the linear member extend-
ing from the sealing member body, and the sealing-member
engagement portion provided to the end of the linear mem-
ber. The attachment target portion, to which the cap member
is detachably attached, is provided with: the shaft insertion
hole into which the cap member shaft is insertable; the
engagement-portion insertion hole into which the cap mem-
ber engagement portion is insertable, the engagement-por-
tion insertion hole being continuous with the shaft insertion
hole; and the groove, in which the linear member is rested.
Thus, the cap member, whose cap member engagement
portion is insertable into the engagement-portion insertion
hole in the first orientation and engageable with the attach-
ment target portion in the second orientation, is detachably
attached to the attachment target portion.

[0010] In the first orientation, the linear member is located
in the region in the rotation direction from the first orien-
tation to the second orientation with respect to the cap
member engagement portion as viewed in an axial direction
of the cap member shaft. Accordingly, by inserting the cap
member shaft and the linear member into the shaft insertion
hole with the cap member taking the first orientation and
subsequently, rotating the cap member from the first orien-
tation to the second orientation, the linear member, which is
biased by the engagement portion, is rotated in the same
direction as that of the cap member. Then, the linear mem-
ber, which is guided into the groove of the attachment target
portion while being moved in the rotation direction, can be
rested in the groove. Accordingly, even when the cap mem-
ber is to be attached after the cylindrical case is assembled,
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the linear member for preventing the loss of the cap member
can be attached to the attachment target portion disposed
within the cylindrical case. Thus, even if the linear member
is damaged after assembling the cylindrical case, the sealing
member having the linear member can be easily exchanged.

[0011] A physical quantity measuring device according to
another aspect of the invention includes: a cylindrical case
whose circumferential portion is provided with a through-
hole; a sensor module housed in the cylindrical case and
configured to detect a physical quantity; a joint attached with
the sensor module, the joint being disposed to cover a first
opening of the cylindrical case; a lid member disposed to
cover a second opening of the cylindrical case; a circuit
board including an electronic circuit configured to receive a
signal detected by the sensor module and an electronic
adjuster configured to adjust the electronic circuit, the circuit
board being housed in the cylindrical case; a cap member
configured to be attached to cover the through-hole; and a
sealing member configured to provide a seal between the
through-hole and the cap member, where the electronic
adjuster includes an operable portion disposed at a position
corresponding to the through-hole, the lid member includes
a circuit-board support supporting the circuit board and an
attachment target portion for the cap member to be detach-
ably attached, the cap member includes a cap member body
disposed outside the cylindrical case and configured to cover
the through-hole, a cap member shaft extending from a
bottom surface of the cap member body, and a cap member
engagement portion extending from an end of the cap
member shaft in a radial direction of the cap member shaft,
the sealing member includes an annularly-shaped sealing
member body surrounding the cap member shaft, a linear
member extending from the sealing member body, and a
sealing-member engagement shaft provided to an end of the
linear member and extending along a direction intersecting
the linear member, the attachment target portion includes: a
shaft insertion hole into which the cap member shaft is
insertable; an engagement-portion insertion hole into which
the cap member engagement portion is insertable, the
engagement-portion insertion hole being continuous with
the shaft insertion hole: and an engagement-shaft insertion
hole in which the linear member is rested, the sealing-
member engagement shaft being insertable into the engage-
ment-shaft insertion hole, and the cap member is pivotally
supported by the attachment target portion to be rotatable to
take a first orientation and a second orientation, the cap
member engagement portion being insertable into the
engagement-portion insertion hole in the first orientation and
engageable with the attachment target portion in the second
orientation.

[0012] In the above aspect of the invention, the cap
member includes the cap member body disposed outside the
cylindrical case to cover the through-hole, the cap member
shaft extending from the bottom surface of the cap member
body, and the cap member engagement portion extending
from the end of the cap member shaft in the radial direction
of the cap member shaft. The sealing member includes the
annularly-shaped sealing member body surrounding the cap
member shaft, the linear member extending from the sealing
member body, and the sealing-member engagement shaft
provided to the end of the linear member and extending
along the direction intersecting the linear member, The
attachment target portion, to which the cap member is
detachably attached, includes: the shaft insertion hole into
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which the cap member shaft is insertable; the engagement-
portion insertion hole into which the cap member engage-
ment portion is insertable, the engagement-portion insertion
hole being continuous with the shaft insertion hole; and the
engagement-shaft insertion hole in which the linear member
is rested and the sealing-member engagement shaft is insert-
able. Thus, the cap member, whose cap member engagement
portion is insertable into the engagement-portion insertion
hole in the first orientation and engageable with the attach-
ment target portion in the second orientation, is detachably
attached to the attachment target portion.

[0013] The attachment target portion is provided with the
engagement-shaft insertion hole, into which the sealing-
member engagement shaft is insertable. Thus, the sealing
member can be attached to the attachment target portion by
initially inserting the sealing-member engagement shaft into
the engagement-shaft insertion hole and subsequently rest-
ing the linear member into the engagement-shaft insertion
hole. At this time, since the linear member intersects the
sealing-member engagement shaft, after the linear member
is rested in the engagement-shaft insertion hole, the sealing-
member engagement shaft is engaged with the attachment
target portion. Specifically, even when the linear member is
pulled in a direction for detaching the sealing member, the
sealing-member engagement shaft is not easily detached
from the attachment target portion. Accordingly, the loss of
the cap member can be prevented by attaching the sealing
member, with which the cap member is attached, to the
attachment target portion through the above process.
[0014] Specifically, even when the cap member is to be
attached after the cylindrical case is assembled, the linear
member for preventing the loss of the cap member can be
attached to the attachment target portion disposed within the
cylindrical case. Thus, even if the linear member is damaged
after assembling the cylindrical case, the sealing member
having the linear member can be easily exchanged.

[0015] In the physical quantity measuring device accord-
ing to the above aspect of the invention, it is desirable that
a projection tapered toward an end is provided at a first end
of the sealing-member engagement shaft, and a dent is
provided at a second end of the sealing-member engagement
shaft along an axial direction of the sealing-member engage-
ment shaft.

[0016] According to the above arrangement, the projection
of'the sealing-member engagement shaft can be inserted into
the engagement-shaft insertion hole using a tool such as a
screwdriver being inserted into the dent of the sealing-
member engagement shaft. The sealing-member engage-
ment shaft thus can be easily inserted into the engagement-
shaft insertion hole.

[0017] In the physical quantity measuring device accord-
ing to the above aspects of the invention, it is preferable that
the attachment target portion is provided with an engaging
protrusion protruding toward the through-hole and engage-
able with the through-hole.

[0018] According to the above arrangement, the engaging
protrusion of the attachment target portion can be engaged
with the through-hole, so that the position of the attachment
target portion with respect to the through-hole can be easily
determined. Thus, the physical quantity measuring device
can be easily assembled.

[0019] In the physical quantity measuring device accord-
ing to the above aspects of the invention, it is preferable that
the cap member engagement portion includes a first engage-
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ment portion and a second engagement portion provided
opposite the first engagement portion across the cap member
shaft, the second engagement portion being sized differently
from the first engagement portion, and the engagement-
portion insertion hole includes a first-engagement-portion
insertion hole corresponding to the first engagement portion
and a second-engagement-portion insertion hole corre-
sponding to the second engagement portion, the second-
engagement-portion insertion hole being provided opposite
the -engagement-portion insertion hole across the shaft
insertion hole.

[0020] According to the above arrangement, the cap mem-
ber engagement portion, which includes the first engage-
ment portion and the second engagement portion, can be
reliably engaged with the attachment target portion in the
second orientation. Accordingly, the cap member can be
restrained from falling off from the attachment target portion
in the second orientation.

[0021] In the physical quantity measuring device accord-
ing to the above aspects of the invention, it is preferable that
the cap member body is pentagonal.

[0022] According to the above arrangement, the pentago-
nal shape of the cap member body allows a user to easily
recognize whether the cap member is in the first orientation
or in the second orientation.

BRIEF DESCRIPTION OF DRAWING(S)

[0023] FIG. 1 is a perspective view showing an outline of
a physical quantity measuring device according to a first
exemplary embodiment of the invention.

[0024] FIG. 2 is an exploded perspective view showing
the outline of the physical quantity measuring device
according to the first exemplary embodiment.

[0025] FIG. 3 is a front elevational view showing an
outline of a lid member.

[0026] FIG. 4 is a perspective view showing an outline of
a cap member and a sealing member.

[0027] FIG. 5 is an illustration showing an attachment step
of he cap member and the sealing member.

[0028] FIG. 6 is an illustration showing another attach-
ment step of the cap member and the sealing member.
[0029] FIG. 7 is an illustration showing still another
attachment step of the cap member and the sealing member.
[0030] FIG. 8 is an illustration showing how the sealing
member is attached.

[0031] FIG. 9 is a front elevational view showing an
outline of a lid member according to a second exemplary
embodiment.

[0032] FIG. 10 is a perspective view showing an outline of
a sealing member according to the second exemplary
embodiment.

[0033] FIG. 11 is an illustration showing an attachment
step of a cap member and the sealing member.

[0034] FIG. 12 is an illustration showing another attach-
ment step of the cap member and the sealing member.
[0035] FIG. 13 is an illustration showing still another
attachment step of the cap member and the sealing member.
[0036] FIG. 14 is an illustration shoving a further attach-
ment step of the cap member and the sealing member.
[0037] FIG. 15 is an illustration showing how the sealing
member is attached.
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DESCRIPTION OF EMBODIMENT(S)

First Exemplary Embodiment

[0038] A first exemplary embodiment of the invention will
be described below with reference to the attached drawings.
[0039] FIG. 1 is a perspective view showing an outline of
a physical quantity measuring device 1 according to the first
exemplary embodiment. FIG. 2 is an exploded perspective
view showing the outline of the physical quantity measuring
device 1. It should be noted that the physical quantity
measuring device 1 according to the present exemplary
embodiment is configured to measure a pressure of a mea-
surement target fluid.

[0040] As shown in FIGS. 1 and 2, the physical quantity
measuring device 1 includes a cylindrical case 2, a joint 3,
a sensor module 4, a lid member 5, a circuit board 6, a signal
transmitter 7, a holder 8, a cap member 9, and a sealing
member 10.

[0041] Cylindrical Case 2

[0042] The cylindrical case 2, which is a metallic compo-
nent in a form of a cylinder, includes a first opening 21 and
a second opening 22 at a first end and a second end,
respectively, in a direction along a center axis R.

[0043] A recess 23 in a form of a concave at a part of the
cylindrical case 2 is provided on a circumferential surface of
the cylindrical case 2. A through-hole 24 is formed at a
bottom surface of the recess 23 of the cylindrical case 2. In
other words, the through-hole 24 is provided in a circum-
ferential portion of the cylindrical case 2.

[0044] A fitting ring 25, into which the lid member 5 is
fitted, is provided to the second opening 22. A step portion
26 is provided inside the fitting ring 25.

[0045] Joint 3

[0046] The joint 3 is a metallic component disposed to
cover the first opening 21 of the cylindrical case 2. In the
present exemplary embodiment, the joint 3 is connected by
welding to an end at the first opening 21 of the cylindrical
case 2. It should be noted that the joint 3 is not necessarily
welded to the cylindrical case 2 but is optionally screwed to
the cylindrical case 2 to be attached.

[0047] The joint 3 is provided with an introduction port
(not shown) for introducing a measurement target fluid. A
first end of the joint 3 radially extends from the center to
define a tool engagement portion 31 to be engaged with a
tool (e.g. a spanner). An external thread 32 to be screwed to
an attachment target (not shown) is formed at a second end
of the joint 3. It should be noted that the second end of the
joint 3, which defines the external thread 32 in the present
exemplary embodiment, optionally defines, for instance, an
internal thread. Alternatively, the second end of the joint 3
is optionally configured to be welded to be attached to the
attachment target in some embodiments.

[0048] Sensor Module 4

[0049] The sensor module 4 includes a cylindrical portion
41 attached to the first end of the joint 3 and a diaphragm 42
integrally formed at a first end of the cylindrical portion 41.
[0050] A strain gauge (not shown) is formed on the
diaphragm 42 and is configured to detect the pressure of the
measurement target fluid introduced through the introduc-
tion port. The sensor module 4 is configured to output a
detection signal to a later-described electronic circuit 62 in
accordance with the detected pressure.

[0051] It should be noted that the sensor module 4 is not
necessarily provided with the diaphragm 42 but is option-
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ally, for instance, a so-called MEMS (Micro Electro
Mechanical System) sensor. In other words, the sensor
module 4 is designed in any manner as long as the pressure
of the measurement target fluid is detectable.

[0052] Lid Member 5

[0053] FIG. 3 is a front elevational view showing an
outline of the lid member.

[0054] As shown in FIGS. 1 to 3, the lid member 5, which
is a resin-made, so-called connector component, includes a
lid body 51, a cylindrical portion 52, a circuit-board support
53, and an attachment target portion 54.

[0055] The lid body 51 is a disc-shaped component that is
attached to the cylindrical case 2 by crimping the fitting ring
25. A communication hole (not shown) in communication
with the cylindrical portion 52 is provided in a bottom
surface of the lid body 51.

[0056] An inner circumferential surface of the cylindrical
portion 52 defines an attachment hole 521 for receiving the
signal transmitter 7. An outer circumferential surface of the
cylindrical portion 52 is provided with an external thread.
[0057] The circuit-board support 53, which is a member
for supporting the circuit board 6, projects from the lid body
51. In the present exemplary embodiment, the circuit-board
support 53 includes a pair of a first support 531 and a second
support 532. The first support 531 and the second support
532 of the circuit-board support 53 hold and support the
circuit board 6.

[0058] The attachment target portion 54 is a component to
which the cap member 9 is detachably attached. In the
present exemplary embodiment, the attachment target por-
tion 54 includes an attachment target portion body 541, a
connecting portion 542, and an engaging protrusion 543.
[0059] The attachment target portion body 541 is a flat-
plate component, which is connected to and supported by the
first support 531 and the second support 532 via the con-
necting portion 542. The attachment target portion body 541
is provided with a shaft insertion hole 541A, a first-engage-
ment-portion insertion hole 541B, a second-engagement-
portion insertion hole 541C, a groove 541D, and an engage-
ment target portion 541E (see FIG. 5).

[0060] The engaging protrusion 543 protrudes from the
attachment target portion body 541 toward the through-hole
24 of the cylindrical case 2. In the present exemplary
embodiment, the engaging protrusion 543 is inserted into the
through-hole 24 to be engaged therewith. The position of the
lid member 5 relative to the cylindrical case 2 is thus
determined.

[0061] The shaft insertion hole 541A is configured so that
a later-described cap member shaft 92 of the cap member 9
is insertable therein.

[0062] The first-engagement-portion insertion hole 541B
is continuous with the shaft insertion hole 541A. The
first-engagement-portion insertion hole 541B, whose shape
corresponds to that of a later-described first engagement
portion 931 of the cap member 9, is configured to receive the
first engagement portion 931.

[0063] The second-engagement-portion insertion hole
541C, which is continuous with the shaft insertion hole
541A, is provided opposite the first-engagement-portion
insertion hole 541B across the shaft insertion hole 541A.
The second-engagement-portion insertion hole 541C, whose
shape corresponds to that of a later-described second
engagement portion 932 of the cap member 9, is configured
to receive the second engagement portion 932. It should be

Sep. 30, 2021

noted that the first-engagement-portion insertion hole 541B
and the second-engagement-portion insertion hole 541C
define the engagement-portion insertion hole according to
the present disclosure, which is continuous with the shaft
insertion hole 541A.

[0064] The groove 541D is continuous with the shaft
insertion hole 541A. In the present exemplary embodiment,
the groove 541D is provided in communication with a point
near the first-engagement-portion insertion hole 541B in the
shaft insertion hole 541A. A later-described linear member
102 of the sealing member 10 is to be rested in the groove
5410.

[0065] The engagement target portion 541E (see FI1G. 5) is
engageable with the first engagement portion 931. The
details of the engagement target portion 541E will be
described later.

[0066] It should be noted that the attachment method of
the cap member 9 and the sealing member 10 to the
attachment target portion: 54 will be detailed later.

[0067] Circuit Board 6

[0068] The circuit board 6 includes a board body 61, the
electronic circuit 62, and an electronic adjuster 63.

[0069] The board body 61, which is a rectangular plate-
shaped component in a plan view whose longitudinal direc-
tion extends along the center axis R of the cylindrical case
2, is provided with a wiring pattern (not shown) on a front
side thereof. In the present exemplary embodiment, the
board body 61 includes a first board 611 and a second board
612 that are disposed mutually in parallel. The first board
611 and the second board 612 are connected by a connecting
body 613. The first board 611 and the second board 612 are
held by the above-described circuit-board support 53 of the
lid member 5 to be supported by the lid member 5.

[0070] Further, two engagement holes 612A are provided
in the second board 612 in the present exemplary embodi-
ment. Later-described engagement pieces 82 of the holder 8
are inserted into the engagement holes 612A to hold the
circuit board 6 by the holder 8.

[0071] It should be noted that the board body 61 is not
necessarily configured as described above. For instance, the
board body 61 is optionally provided by a single board or,
alternatively, three or more boards.

[0072] The electronic circuit 62, which is configured to
receive the detection signal from the sensor module 4, is
provided on the first board 611. The strain gauge of the
sensor module 4 and the electronic circuit 62 are electrically
connected through electric wires and the like (not shown).
[0073] The electronic adjuster 63, with which the elec-
tronic circuit 62 is configured to be adjusted, is provided on
the first board 611 in a manner facing the circumferential
surface of the cylindrical case 2.

[0074] In the present exemplary embodiment, the elec-
tronic adjuster 63 includes an operable portion 631 that
functions as a trimmer. The operable portion 631 is provided
at a position corresponding to the through-hole 24 in the
cylindrical case 2. Accordingly, the operable portion 631 can
be operated using a screwdriver or the like inserted through
the through-hole 24, which can be exposed by detaching the
cap member 9.

[0075]

[0076] The signal transmitter 7 includes a cylindrical
member 71 and a plurality of terminals 72 provided in the

Signal Transmitter 7
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cylindrical member 71. The terminals 72 are electrically
connected to the circuit board 6 through electric wires and
the like (not shown).

[0077] Holder 8

[0078] The holder 8 is a metallic component for holding
the circuit board 6. In the present exemplary embodiment,
the holder 8 includes a flat portion 81 and the engagement
pieces 82. The flat portion 81 includes a first plate portion
81A and a second plate portion 81B.

[0079] The first plate portion 81A, whose outer shape
corresponds to an inner circumferential surface of the fitting
ring 25, is held between the step portion 26 of the cylindrical
case 2 and the lid body 51 of the lid member 5.

[0080] Linear portions opposite an arc-shaped outer por-
tion of the first plate portion 81A is in contact with respec-
tive side surfaces of the circuit-board support 53. The
position of the holder 8 relative to the lid member 5 is thus
determined.

[0081] The second plate portion 81B, which is integrated
with the first plate portion 81A, is inserted between the pair
of first support 531 and the second support 532 and between
the lid body 51 and the circuit board 6. Further, the second
plate portion 81B is provided with a window 81C. The
window 81C is a space for inserting electric wires and the
like for electrically connecting the terminals 72 and the
circuit board 6.

[0082] The engagement pieces 82 are integrated with the
first plate portion 81A. Two engagement pieces 82 are
provided in the present exemplary embodiment. As
described above, the engagement pieces 82 are inserted into
respective engagement holes 612A of the circuit board 6,
where the engagement pieces 82 are fixed, in the engage-
ment holes 612A through soldering (not shown). The holder
8 thus holds the circuit board 6.

[0083] Cap Member 9

[0084] FIG. 4 is a perspective view showing an outline of
the cap member 9 and the sealing member 10.

[0085] As shown in FIGS. 1 to 4, the cap member 9 is a
resin-made component hat is attached to cover the through-
hole 24. in the present exemplary embodiment, the cap
member 9 is detachably attached to the attachment target
portion 54 of the lid member 5. The cap member 9 includes
a cap member body 91 a cap member shaft 92, and a cap
member engagement portion 93.

[0086] The cap member body 91 is disposed outside the
cylindrical case 2 to cover the through-hole 24 of the
cylindrical case 2. More specifically, the cap member body
91 is disposed in the recess 23 of the cylindrical case 2.

[0087] Further, in the present exemplary embodiment, the
cap member body 91, which is a pentagonal component
having an apex 91A, includes a bottom surface 91B facing
the cylindrical case 2 and a front surface 91C opposite the
bottom surface 918.

[0088] The cap member shaft 92, which is a component
integrated with the cap member body 91, extends from the
bottom surface 91B of the cap member body 91. As
described above, the cap member shaft 92 is insertable into
the shaft insertion hole 541 A of the attachment target portion
54.

[0089] The cap member engagement portion 93 extends
from an end of the cap member shaft 92 in a radial direction
of the cap member shaft 92. In the present exemplary
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embodiment, the cap member engagement portion 93
includes the first engagement portion 931 and the second
engagement portion 932.

[0090] The first engagement portion 931, which is a qua-
dratic prism component extending from the cap member
shaft 92, is insertable into the above-described first-engage-
ment-portion insertion hole 541B. Specifically, the first
engagement portion 931 is sized slightly smaller than the
first-engagement-portion insertion hole 541B.

[0091] The second engagement portion 932 is provided
opposite the first engagement portion 931 across the cap
member shaft 92. In the present exemplary embodiment, the
second engagement portion 932, which is a quadratic prism
component extending from the cap member shaft 92, is
insertable into the above-described second-engagement-por-
tion insertion hole 5410. Specifically, the second engage-
ment portion 932 is sized slightly smaller than the second-
engagement-portion insertion hole 541C.

[0092] Further, the second engagement portion 932 is
slightly larger than the first engagement portion 931 in the
present exemplary embodiment. In other words, the first
engagement portion 931 and the second engagement portion
932 are of different sizes.

[0093] In the present exemplary embodiment, when the
apex 91A of the cap member body 91 protrudes upward (i.e.
vertically protrudes), the first engagement portion 931 and
the second engagement portion 932, which extend horizon-
tally with respect to the cap member shaft 92, are insertable
into the first-engagement-portion insertion hole 541B and
the second-engagement-portion insertion hole 541C, respec-
tively. In other words, when the apex 91A of the cap member
body 91 vertically protrudes, the cap member 9 can be
attached to/detached from the attachment target portion 54
of the lid member 5.

[0094] On the other hand, when the apex 91A of the cap
member body 1 protrudes laterally (i.e. horizontally), the
first engagement portion 931 and the second engagement
portion 932 extend vertically with respect to the cap member
shaft 92 to be engaged with the attachment target portion 54
of the lid member 5. In other words, when the apex 91A of
the cap member body 91 horizontally protrudes, the cap
member 9 cannot be detached from the attachment target
portion 54 of the lid member 5.

[0095] It should be noted that the orientation of the cap
member 9 when the apex 91A vertically protrudes is an
example of a first orientation of the invention, and the
orientation of the cap member 9 when the apex 91A hori-
zontally protrudes is an example of a second orientation of
the invention.

[0096] Sealing Member 10

[0097] The sealing member 10 is a component for pro-
viding a seal between the through-hole 24 of the cylindrical
case 2 and the cap member body 91 of the cap member 9.
The sealing member 10, which is a component made of
rubber or an elastic synthetic resin, is attached to the cap
member 9. In the present exemplary embodiment, the seal-
ing member 10 includes a sealing member body 101, a linear
member 102, and a sealing-member engagement portion
103.

[0098] The sealing member body 101 is annularly shaped
and disposed to surround the cap member shaft 92. In the
present exemplary embodiment, the sealing member body
101 is provided with a projection 101A projecting toward
the cylindrical case 2 along the periphery thereof. The
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sealing member body 101, when being placed between the
cap member body 91 and the cylindrical case 2, provides a
seal between the cap member body 91 and the through-hole
24 through an elastic deformation of the projection 101A.
[0099] The linear member 102 is a stick-shaped compo-
nent extending from the cap member body 91 toward the
cylindrical case 2. The linear member 102 is inserted into the
above-described groove 541D of the attachment target por-
tion body 541.

[0100] The sealing-member engagement portion 103 is
provided at an end of the linear member 102. In the present
exemplary embodiment, the sealing-member engagement
portion 103 is substantially hemispherical.

[0101] Attachment Method of Cap Member 9 and Sealing
Member 10
[0102] Next, an attachment method of the cap member 9

and the sealing member 10 will be described.

[0103] FIGS. 5 to 7 illustrate attachment steps of the cap
member 9 and the sealing member 10. It should be noted that
the cylindrical case 2, the circuit board 6, and the like are
omitted in FIGS. 5 to 7 in order to clearly show the relevant
components. It should also be noted that, in FIGS. 5 to 7, the
lid member 5 is viewed in a direction opposite to that in FIG.
3

[0104] Initially, the cylindrical case 2 is assembled. In
other words, the physical quantity measuring device 1 is
assembled except for the cap member 9 and the sealing
member 10. Then, after the cap member body 91 is oriented
so that the apex 91A vertically protrudes as shown in FIG.
5, the cap member shaft 92, the first engagement portion
931, and the second engagement portion 932 are inserted
into the shaft insertion hole 541A, the first-engagement-
portion insertion hole 541B, and the second-engagement-
portion insertion hole 541C, respectively.

[0105] Further, the lincar member 102 and the sealing-
member engagement portion 103 are inserted into the shaft
insertion hole 541A. Specifically, the sealing member 10 is
attached to the cap member 9 so that the linear member 102
and the sealing-member engagement portion 103 are located
in a region counterclockwise with respect to the second
engagement portion 932 as viewed in an axial direction of
the cap member shaft 92.

[0106] Next, as shown in FIG. 6, the cap member 9 is
rotated in a counterclockwise direction around the cap
member shaft 92. Then, being biased by the second engage-
ment portion 932, the linear member 102 and the sealing-
member engagement portion 103 move in the counterclock-
wise direction. It should be noted that the counterclockwise
direction is an example of a rotation direction of the inven-
tion.

[0107] Subsequently, when the cap member 9 is further
rotated in the counterclockwise direction as shown in FIG.
7, with the apex 91A of the cap member body 91 being
directed in the horizontal direction, the first engagement
portion 931 is engaged with the engagement target portion
541E. The rotation of the cap member 9 in the counterclock-
wise direction is thus restricted. As described above, at this
time, the first engagement portion 931 and the second
engagement portion 932 are engaged with the attachment
target portion 54. Accordingly, the cap member 9 does not
fall off from the attachment target portion 54 in this state. In
sum, the cap member 9 is pivotally supported by the
attachment target portion 54 so that the cap member 9 is
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rotatable between an orientation for the apex 91A to verti-
cally protrude and an orientation for the apex 91A to
horizontally protrude.

[0108] It should be noted that when the cap member 9 is
rotated in the counterclockwise direction so that the first
engagement portion 931 is engaged with the engagement
target portion 541E as shown in FIG. 7, the linear member
102, being biased by the second engagement portion 932, is
received in the groove 541D. The sealing member 10 is thus
attached to the attachment target portion 54. As described
above, the cap member 9 and the sealing member 10 in the
present exemplary embodiment can be attached after the
cylindrical case 2 is assembled.

[0109] Even when the cap member 9 is rotated in a
clockwise direction in this state, the linear member 102,
which is rested in the groove 541D, is not biased to be
moved by the first engagement portion 931 or the second
engagement portion 932. In other words, even when the cap
member 9 is rotated to the orientation for the apex 91A to
vertically protrude or the orientation for the apex 91A to
horizontally protrude, the sealing member 10 is not detached
from the attachment target portion 54.

[0110] FIG. 8 is an illustration showing how the sealing
member 10 is attached.

[0111] As shown in FIG. 8, by rotating the cap member 9
to the orientation for the apex 91A to vertically protrude, the
first engagement portion 931 and the second engagement
portion 932 can be detached from the attachment target
portion 54. In this state, since the linear member 102 is
rested in the groove 541D, the sealing-member engagement
portion 103 is engaged with the attachment target portion 54.
Thus, even when the cap member 9 is detached from the
attachment target portion 54, the sealing member 10 is kept
from being detached from the attachment target portion 54.
Accordingly, the cap member 9 attached with the sealing
member 10 is prevented from being lost when the cap
member 9 is detached.

[0112] It should be noted that, since the cap member body
91 is a pentagonal component having the apex 91A in the
present exemplary embodiment, the orientation of the first
engagement portion 931 and the second engagement portion
932 can be easily recognized. In other words, a user can
easily recognize whether the cap member 9 is detachable by
checking the orientation of the cap member body 91.
[0113] The following advantages can be achieved by the
above-described present exemplary embodiment.

[0114] (1) In the present exemplary embodiment, the cap
member 9 includes: a cap member body 91 disposed outside
the cylindrical case 2 and configured to cover the through-
hole 24; the cap member shaft 92 extending from the bottom
surface 91B of the cap member body 91; and the first
engagement portion 931 and the second engagement portion
932 extending from the end of the cap member shaft 92 in
the radial direction of the cap member shaft 92. The sealing
member 10 includes: the annularly shaped sealing member
body 101 surrounding the cap member shaft 92; the linear
member 102 extending from the sealing member body 101;
and the sealing-member engagement portion 103 provided
to the end of the linear member 102. The attachment target
portion 54, into which the cap member 9 is detachably
attached, includes: the shaft insertion hole 541A configured
to receive the cap member shaft 92; the first-engagement-
portion insertion hole 541B configured to receive the first
engagement portion 931 and continuous with the shaft
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insertion hole 541A; the second-engagement-portion inser-
tion hole 541C configured to receive the second engagement
portion 932 and continuous with the shaft insertion hole
541A; and the groove 541D, in which the linear member 102
is to be rested. Thus, in the orientation for the apex 91A to
vertically protrude, the first engagement portion 931 and the
second engagement portion 932 of the cap member 9 are
insertable into the first-engagement-portion insertion hole
5416 and the second-engagement-portion insertion hole
541C, respectively. The first engagement portion 931 and
the second engagement portion 932 of the cap member 9 are
engaged with the attachment target portion 54 in the orien-
tation for the apex 91A to horizontally protrude (i.e. the
second orientation). The cap member 9 is thus detachably
attached to the attachment target portion 54.

[0115] In the orientation for the apex 91A to vertically
protrude (i.e. the first orientation), the linear member 102 is
located in a region counterclockwise with respect to the
second engagement portion 932 as viewed in the axial
direction of the cap member shaft 92. Accordingly, with the
cap member 9 being situated in the orientation for the apex
91 A to vertically protrude, by inserting the cap member shaft
92 and the linear member 102 into the shaft insertion hole
541A and subsequently rotating the cap member 9 in the
counterclockwise direction, the linear member 102 is biased
by the second engagement portion 932 to rotate in the
counterclockwise direction. Then, while moving in the
counterclockwise direction, the linear member 102, which is
guided into the groove 541D of the attachment target portion
54, can be received in the groove 541D. Accordingly, when
the cap member 9 is to be attached after assembling the
cylindrical case 2, the linear member 102 for preventing the
loss of the cap member 9 can be attached to the attachment
target portion 54 located inside the cylindrical case 2. Thus,
even if the linear member 102 is damaged after the cylin-
drical case 2 is assembled, the sealing member 10 having the
linear member 102 can be easily exchanged.

[0116] (2) In the present exemplary embodiment, the
engaging protrusion 543 of the attachment target portion 54
can be engaged with the through-hole 24, so that the position
of the attachment target portion 54 with respect to the
through-hole 24 can be easily determined. Thus, the physical
quantity measuring device 1 can be easily assembled.
[0117] (3) In the present exemplary embodiment, the cap
member engagement portion 93, which includes the first
engagement portion 931 and the second engagement portion
932, can be reliably engaged with the attachment target
portion 54. Accordingly, the cap member 9 is restrained from
falling off from the attachment target portion 54.

[0118] (4) In the present exemplary embodiment, the
pentagonal shape of the cap member body 91 allows a user
to easily recognize whether the cap member 9 is in the first
orientation or in the second orientation.

Second Exemplary Embodiment

[0119] Next, a second exemplary embodiment of the
invention will be described below with reference to the
attached drawings.

[0120] The second exemplary embodiment is different
from the first exemplary embodiment in that: a sealing
member 10A includes a linear member 106 A and a sealing-
member engagement shaft 107A provided to an end of the
linear member 106A and oriented in a direction intersecting
the linear member 106A; and that an attachment target
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portion 54A is provided with an engagement-shaft insertion
hole 54117 capable of receiving the sealing-member engage-
ment shaft 107A. It should be noted that components in the
second exemplary embodiment that are the same as or
similar to those in the first exemplary embodiment are
denoted by the same reference numerals to omit detailed
description thereof.

[0121] Lid Member 5A

[0122] FIG. 9 is a front elevational view showing an
outline of a lid member 5A according to the present exem-
plary embodiment.

[0123] As shown in FIG. 9, the lid member 5A, which is
a resin-made, so-called connector component as in the lid
member 5 according to the above-described first exemplary
embodiment, includes a lid body 51A, a cylindrical portion
52A, a circuit-board support 53A, and the attachment target
portion 54A.

[0124] It should be noted that the lid body 51A, the
cylindrical portion 52A, and the circuit-board support 53A,
which are respectively the same as the lid body 51, the
cylindrical portion 52, and the circuit-board support 53 in
the above-described first exemplary embodiment, will not be
detailed below.

[0125] As in the attachment target portion 54 in the first
exemplary embodiment, the attachment target portion 54A is
a component on which the cap member 9 is detachably
attached. In the present exemplary embodiment, the attach-
ment target portion 54A includes an attachment target por-
tion body 541F, a connecting portion 542 A, and an engaging
protrusion 543A. The connecting portion 542A and the
engaging protrusion 543A, which are respectively the same
as the connecting portion 542 and the engaging protrusion
543 in the above-described first exemplary embodiment,
will not be detailed below.

[0126] The attachment target portion body 541F is a
flat-plate component, which is connected to and supported
by the first support 531A and the second support 532A via
the connecting portion 542A. The attachment target portion
body 541F is provided with a shaft insertion hole 541G, a
first-engagement-portion insertion hole 541H, a second-
engagement-portion insertion hole 5411, and an engage-
ment-shaft insertion hole 541J. It should be noted that, as in
the above-described first exemplary embodiment, the attach-
ment target portion body 541F is provided with the engage-
ment target portion 541E (see FIG. 13).

[0127] The shaft insertion hole 541G is configured to
receive the cap member shaft 92 of the cap member 9 as in
the first exemplary embodiment.

[0128] The first-engagement-portion insertion hole 541H
is continuous with the shaft insertion hole 541G. The
first-engagement-portion insertion hole 541H, whose shape
corresponds to that of the first engagement portion 931 of the
cap member 9, is configured to receive the first engagement
portion 931.

[0129] The second-engagement-portion insertion hole
5411, which is continuous with the shaft insertion hole
541G, is provided opposite the first-engagement-portion
insertion hole 541H across the shaft insertion hole 541G.
The second-engagement-portion insertion hole 5411, whose
shape corresponds to that of the second engagement portion
932 of the cap member 9, is configured to receive the second
engagement portion 932. It should be noted that the first-
engagement-portion insertion hole 541H and the second-
engagement-portion insertion hole 5411 define the engage-
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ment-portion insertion hole according to the present
disclosure, which is continuous with the shaft insertion hole
541G.

[0130] The engagement-shaft insertion hole 54117 is inde-
pendent of (i.e. discontinuous with) the shaft insertion hole
541G. The sealing-member engagement shaft 107A is
insertable into the engagement-shaft insertion hole 5411J, in
which the later-described linear member 106 A of the sealing
member 10A is to be received.

[0131] It should be noted that the attachment method of
the cap member 9 and the sealing member 10A to the
attachment target portion 54A will be detailed later.

[0132] Sealing Member 10A

[0133] FIG. 10 is a front elevational view showing an
outline of the sealing member 10A according to the present
exemplary embodiment.

[0134] As shown in FIG. 10, the sealing member 10A is a
component configured to provide a seal between the
through-hole 24 of the cylindrical case 2 and the cap
member body 91 of the cap member 9 as in the sealing
member 10 according to the above-described first exemplary
embodiment. The sealing member 10A, which is a compo-
nent made of rubber or an elastic synthetic resin, is attached
to the cap member 9. In the present exemplary embodiment,
the sealing member 10A includes a sealing member body
104A, the linear member 106A, and the sealing-member
engagement shaft 107A.

[0135] The sealing member body 104A is annularly
shaped and disposed to surround the cap member shaft 92.
In the present exemplary embodiment, a projection 105A
projecting toward the cylindrical case 2 is provided along a
periphery of the sealing member body 104A When being
placed between the cap member body 91 and the cylindrical
case 2, the sealing member body 104A provides a seal
between the cap member body 91 and the through-hole 24
by an elastic deformation of the projection 105A.

[0136] The linear member 106A is a stick-shaped compo-
nent extending from the cap member body 91 toward the
cylindrical case 2. The linear member 106A is received in
the above-described engagement-shaft insertion hole 541J
of the attachment target portion body 541F.

[0137] The sealing-member engagement shaft 107A,
which is provided to an end of the linear member 106A,
extends in a direction orthogonal to the linear member 106A.
In other words, the linear member 106A and the sealing-
member engagement shaft 107A are arranged in a T-shape.
In the present exemplary embodiment, the sealing-member
engagement shaft 107A is provided with a projection 108A
and a dent 109A.

[0138] The projection 108A, which is provided at a first
end of the sealing-member engagement shaft 107A, is
tapered toward a tip end. In other words, the projection 108A
is conical.

[0139] The dent 109A, which is provided at a second end
of the sealing-member engagement shaft 107A, extends
along an axial direction of the sealing-member engagement
shaft 107A. A tool (e.g. a screwdriver) is insertable into the
dent 109A.

[0140] Attachment Method of Cap Member 9 and Sealing
Member 10A
[0141] Next, an attachment method of the cap member 9

and the sealing member 10A will be described below.
[0142] FIGS. 11 to 14 are illustrations showing attachment
steps of the cap member 9 and the sealing member 10A. It
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should be noted that the cylindrical case 2, the circuit board
6, and the like are omitted in FIGS. 11 to 14 in order to
clearly show the relevant components. It should also be
noted that the lid member 5A is viewed in FIGS. 13 and 14
in a direction opposite to that in FIG. 9.

[0143] Initially, the cylindrical case 2 is assembled as in
the first exemplary embodiment. Then, with the cap member
body 91 being arranged so that the apex 91A vertically
protrudes as shown in FIG. 11, the projection 108A of the
sealing-member engagement shaft 107A is located at a
position corresponding to the engagement-shaft insertion
hole 541J.

[0144] Subsequently, as shown in FIG. 12, the sealing-
member engagement shaft 107A is inserted from the pro-
jection 108A into the engagement-shaft insertion hole 5411J.
At this time, the projection 108A is inserted into the engage-
ment-shaft insertion hole 541J using a tool such as a
screwdriver inserted into the dent 109A of the sealing-
member engagement shaft 107A. The sealing-member
engagement shaft 107A thus can be easily inserted into the
engagement-shaft insertion hole 5411J.

[0145] Subsequently, as shown in FIG. 13, the cap mem-
ber shaft 92, the first engagement portion 931, and the
second engagement portion 932 are inserted into the shaft
insertion hole 541G, the first-engagement-portion insertion
hole 541H, and the second-engagement-portion insertion
hole 5411, respectively.

[0146] Next, the cap member 9 is rotated around the cap
member shaft 92 in the counterclockwise direction as shown
in FIG. 14. Then, with the apex 91 A of the cap member body
91 being horizontally directed, the first engagement portion
931 is engaged with the engagement target portion 541E The
rotation of the cap member 9 in the counterclockwise
direction is thus restricted. At this time, the first engagement
portion 931 and the second engagement portion 932 are
engaged with the attachment target portion 54A as in the
above-described first exemplary embodiment. Thus, the cap
member 9 does not fall off from the attachment target
portion 54A in this state. In sum, the cap member 9 is
pivotally supported by the attachment target portion 54A so
that the cap member 9 is rotatable between the orientation
for the apex 91A to vertically protrude and the orientation
for the apex 91A to horizontally protrude.

[0147] As described above, in the present exemplary
embodiment, the cap member 9 and the sealing member 10A
can be attached after the cylindrical case 2 is assembled.
[0148] FIG. 15 is an illustration showing how the sealing
member 10A is attached.

[0149] As shown in FIG. 15, by rotating the cap member
9 50 that the cap member 9 takes the orientation for the apex
91A to vertically protrude, the first engagement portion 931
and the second engagement portion 932 can be detached
from the attachment target portion 54A. Since the linear
member 106A is rested in the engagement-shaft insertion
hole 5411J in this state, the sealing-member engagement shaft
107A is engaged with the attachment target portion 54A.
Thus, even when the cap member 9 is detached from the
attachment target portion 54A, the sealing member 10A is
kept from being detached from the attachment target portion
54A Accordingly, when the cap member 9 is detached, the
cap member 9 attached with the sealing member 10A can be
prevented from being lost.

[0150] The following advantages can be achieved by the
above-described present exemplary embodiment
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[0151] (5) In the present exemplary embodiment, the cap
member 9 includes the cap member body 91 disposed
outside the cylindrical case 2 to cover the through-hole 24,
the cap member shaft 92 extending from the bottom surface
91B of the cap member body 91, and the first engagement
portion 931 and the second engagement portion 932 extend-
ing from the end of the cap member shaft 92 in the radial
direction of the cap member shaft 92. The sealing member
10A includes the annularly-shaped sealing member body
104A surrounding the cap member shaft 92, the linear
member 106A extending from the sealing member body
104A, and the sealing-member engagement shaft 107A
provided to an end of the linear member 106 A and extending
in a direction orthogonal to the linear member 106A. The
attachment target portion 54A into which the cap member 9
is detachably attached, includes: the shaft insertion hole
541G configured to receive the cap member shaft 92; the
first-engagement-portion insertion hole 541H configured to
receive the first engagement portion 931 and continuous
with the shaft insertion hole 541G; the second-engagement-
portion insertion hole 5411 configured to receive the second
engagement portion 932 and continuous with the shaft
insertion hole 541G; and the engagement-shaft insertion
hole 5411, in which the linear member 106A is rested and the
sealing-member engagement shaft 107A is insertable. The
cap member engagement portion 93 of the cap member 9 is
insertable into the shaft insertion hole 541G in the orienta-
tion for the apex 91A to vertically protrude (i.e. the first
orientation). The first engagement portion 931 and the
second engagement portion 932 of the cap member 9 are
engaged with the attachment target portion 54A in the
orientation for the apex 91A to horizontally protrude (i.e. the
second orientation). In other words, the cap member 9 is
detachably attached to the attachment target portion 54A.

[0152] The attachment target portion 54 A is provided with
the engagement-shaft insertion hole 541J; into which the
sealing-member engagement shaft 107A is insertable. Thus,
the sealing member 10A can be attached to the attachment
target portion 54 A by initially inserting the sealing-member
engagement shaft 107A into the engagement-shaft insertion
hole 541J and subsequently resting the linear member 106 A
in the engagement-shaft insertion hole 541J. At this time,
since the linear member 106A is orthogonal to the sealing-
member engagement shaft 107A, after the linear member
106A is rested in the engagement-shaft insertion hole 54117,
the sealing-member engagement shaft 107A is engaged with
the attachment target portion 54A. Specifically, even when
the linear member 106 A is pulled in a direction for detaching
the sealing member 10A, the sealing-member engagement
shaft 107A is not easily detached from the attachment target
portion 54A. Accordingly, the loss of the cap member 9 can
be prevented by attaching the sealing member 10A, to which
the cap member 9 is attached, to the attachment target
portion 54A through the above process.

[0153] In other words, even when the cap member 9 is to
be attached after assembling the cylindrical case 2, the linear
member 106A for preventing the loss of the cap member 9
can be attached to the attachment target portion 54 A located
within the cylindrical case 2. Thus, even if the linear
member 106A is damaged after assembling the cylindrical
case 2, the sealing member 10A having the linear member
106A can be easily exchanged.

[0154] (6) In the present exemplary embodiment, the
projection 108A of the sealing-member engagement shaft

Sep. 30, 2021

107A can be inserted into the engagement-shaft insertion
hole 541J using a tool such as a screwdriver inserted into the
dent 109A of the sealing-member engagement shaft 107A.
The sealing-member engagement shaft 107A thus can be
easily inserted into the engagement-shaft insertion hole
5417,

[0155] Modifications

[0156] It should be noted that the present invention is not
limited to the above-described embodiments but includes
modifications, improvements, and the like as long as an
object of the invention can be achieved.

[0157] The cylindrical case 2, which is a cylindrical com-
ponent in the above exemplary embodiments, is not neces-
sarily cylindrical. For instance, the cylindrical case is in
form of a polygonal cylinder in some embodiments.
[0158] The cylindrical case 2, the joint 3, and the holder 8,
which are made of metal in the above exemplary embodi-
ments, are not necessarily metallic but are made of, for
instance, a resin(s) in some embodiments.

[0159] The cap member 9, which is rotatable in the
counterclockwise direction as viewed in the axial direction
of the cap member shaft 92 from the orientation for the apex
91A to vertically protrude to the orientation for the apex 91A
to horizontally protrude in the above-described exemplary
embodiments, is not necessarily thus arranged. For instance,
the cap member 9 is rotatable in a clockwise direction as
viewed in the axial direction of the cap member shaft 92
from the orientation for the apex 91A to vertically protrude
to the orientation for the apex 91A to horizontally protrude
in some embodiments.

[0160] The cap member body 91, which is a pentagonal
component having the apex 91A in the above exemplary
embodiments, is not necessarily pentagonal. For instance,
the cap member body is a quadrangular or triangular com-
ponent in some embodiments. Additionally, the cap member
body is provided with a mark indicating the orientation of
the first engagement portion and the second engagement
portion in some embodiments.

[0161] The first engagement portion 931 and the second
engagement portion 932, which are differently sized in the
above exemplary embodiments, are not necessarily thus
designed. For instance, the first engagement portion and the
second engagement portion are optionally of the same size.
[0162] The attachment target portions 54, 54A, which
include the engaging protrusions 543, 543A protruding
toward and engaging with the through-hole 24 in the above
exemplary embodiments, are not necessarily thus designed.
For Instance, the attachment target portion according to the
invention is optionally not provided with the engaging
protrusion.

[0163] The sealing-member engagement portion 103,
which is hemispherical in the first exemplary embodiment,
is not necessarily hemispherical. For instance, the sealing-
member engagement portion, which is a plate-shaped por-
tion in some embodiments, is designed in any manner as
long as being engageable with the attachment target portion.
[0164] The sealing-member engagement shaft 107A,
which is provided to the end of the linear member 106 A and
extends in a direction orthogonal to the linear member 106 A
in the second exemplary embodiment, is not necessarily thus
designed. The sealing-member engagement shaft only needs
to extend in a direction intersecting the linear member.
Specifically, the sealing-member engagement shaft only
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needs to be engageable with the attachment target portion
when the linear member is rested in the engagement-shaft
insertion hole.

[0165] The physical quantity measuring device 1, which is
configured to measure a pressure of the measurement target
fluid, is configured to measure, for instance, a differential
pressure or temperature in some embodiments.

What is claimed is:

1. A physical quantity measuring device comprising:

a cylindrical case whose circumferential portion is pro-
vided with a through-hole;

a sensor module housed in the cylindrical case and
configured to detect a physical quantity;

a joint attached with the sensor module, the joint being
disposed to cover a first opening of the cylindrical case;

a lid member disposed to cover a second opening of the
cylindrical case;

a circuit board comprising an electronic circuit configured
to receive a signal detected by the sensor module and
an electronic adjuster configured to adjust the elec-
tronic circuit, the circuit board being housed in the
cylindrical case;

a cap member configured to be attached to cover the
through-hole; and

a sealing member configured to provide a seal between
the through-hole and the cap member, wherein

the electronic adjuster comprises an operable portion
disposed at a position corresponding to the through-
hole,

the lid member comprises a circuit-board support sup-
porting the circuit board and an attachment target
portion for the cap member to be detachably attached,

the cap member comprises a cap member body disposed
outside the cylindrical case and configured to cover the
through-hole, a cap member shaft extending from a
bottom surface of the cap member body, and a cap
member engagement portion extending from an end of
the cap member shaft in a radial direction of the cap
member shaft,

the sealing member comprises an annularly-shaped seal-
ing member body surrounding the cap member shaft, a
linear member extending from the sealing member
body, and a sealing-member engagement portion pro-
vided at an end of the linear member,

the attachment target portion comprises: a shaft insertion
hole into which the cap member shaft is insertable; an
engagement-portion insertion hole into which the cap
member engagement portion is insertable, the engage-
ment-portion insertion hole being continuous with the
shaft insertion hole; and a groove in which the linear
member is rested, the groove being continuous with the
shaft insertion hole,

the cap member is pivotally supported by the attachment
target portion to be rotatable to take a first orientation
and a second orientation, the cap member engagement
portion being insertable into the engagement-portion
insertion hole in the first orientation and engageable
with the attachment target portion in the second orien-
tation, and

in the first orientation, the linear member is located in a
region in a rotation direction from the first orientation
to the second orientation with respect to the cap mem-
ber engagement portion as viewed in a direction of the
cap member shaft.
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2. A physical quantity measuring device comprising:

a cylindrical case whose circumferential portion is pro-
vided with a through-hole;

a sensor module housed in the cylindrical case and
configured to detect a physical quantity;

a joint attached with the sensor module, the joint, being
disposed to cover a first opening of the cylindrical case;

a lid member disposed to cover a second opening of the
cylindrical case;

a circuit board comprising an electronic circuit configured
to receive a signal detected by the sensor module and
an electronic adjuster configured to adjust the elec-
tronic circuit, the circuit board being housed in the
cylindrical case;

a cap member configured to be attached to cover the
through-hole: and

a sealing member configured to provide a seal between
the through-hole and the cap member, wherein

the electronic adjuster comprises an operable portion
disposed at a position corresponding to the through-
hole,

the lid member comprises a circuit-board support sup-
porting the circuit board and an attachment target
portion for the cap member to be, detachably attached,

the cap member comprises a cap member body disposed
outside the cylindrical case and configured to cover the
through-hole, a cap member shaft extending from a
bottom surface of the cap member body, and a cap
member engagement portion extending from an end of
the cap member shaft in a radial direction of the cap
member shaft,

the sealing member comprises an annularly-shaped seal-
ing member body surrounding the cap member shaft, a
linear member extending from the sealing member
body, and a sealing-member engagement shaft pro-
vided to an end of the linear member and extending
along a direction intersecting the linear member,

the attachment target portion comprises: a shaft insertion
hole into which the cap member shaft is insertable; an
engagement-portion insertion hole into which the cap
member engagement portion is insertable, the engage-
ment-portion insertion hole being continuous with the
shaft insertion hole; and an engagement-shaft insertion
hole in which the linear member is rested the sealing-
member engagement shaft being insertable into the
engagement-shaft insertion hole, and

the cap member is pivotally supported by the attachment
target portion to be rotatable to take a first orientation
and a second orientation, the cap member engagement
portion being insertable into the engagement-portion
insertion hole in the first orientation and engageable
with the attachment target portion in the second orien-
tation.

3. The physical quantity measuring device according to

claim 2, wherein

a projection tapered toward an end is provided at a first
end of the sealing-member engagement shaft, and

a dent is provided at a second end of the sealing-member
engagement shaft along an axial direction of the seal-
ing-member engagement shaft.

4. The physical quantity measuring device according to

claim 1, wherein
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the attachment target portion is provided with an engaging
protrusion protruding toward the through-hole and
engageable with the through-hole.
5. The physical quantity measuring device according to
claim 1, wherein
the cap member engagement portion comprises a first
engagement portion and a second engagement portion
provided opposite the first engagement portion across
the cap member shaft, the second engagement portion
being sized differently from the first engagement por-
tion, and
the engagement-portion insertion hole comprises a first-
engagement-portion insertion hole corresponding to the
first engagement portion and a second-engagement-
portion insertion hole corresponding to the second
engagement portion, the second-engagement-portion
insertion hole being provided opposite the first-engage-
ment-portion insertion hole across the shaft insertion
hole.
6. The physical quantity measuring device according to
claim 1, wherein
the, cap member body is pentagonal.
7. The physical quantity measuring device according to
claim 2, wherein
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the attachment target portion is provided with an engaging
protrusion protruding toward the through-hole and
engageable with the through-hole.

8. The physical quantity measuring device according to

claim 2, wherein

the cap member engagement portion comprises a first
engagement portion and a second engagement portion
provided opposite the first engagement portion across
the cap member shaft, the second engagement portion
being sized differently from the first engagement por-
tion, and

the engagement-portion insertion hole comprises a first-
engagement-portion insertion hole corresponding to the
first engagement portion and a second-engagement-
portion insertion hole corresponding to the second
engagement portion, the second-engagement-portion
insertion hole being provided opposite the first-engage-
ment-portion insertion hole across the shaft insertion
hole.

9. The physical quantity measuring device according to

claim 2, wherein
the cap member body is pentagonal.
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