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(67)  An IC tag unit, for an instrument, which allows
an IC tag into and from which instrument information,
calibration information, inspection information, and the
like can be written and read to be mounted to an instru-
ment without affecting the IC tag by a metal portion of an
instrument body, hindering visibility of a scale of the in-
strument, and further causing degradation due to dust,
raindrops, or the like, and an instrument with the IC tag,
are provided. An IC tag 11 having an IC chip 12 and an
antenna 13, and mounting means configured to mount
the IC tag to an instrument, are provided, and the instru-
ment has scale increments and a pointer, and a trans-
parent cover plate 53 that covers the scale increments
56a and the pointer. The mounting means includes: a
first sheet disposed on an outer side surface of the in-
strument; a second sheet that is disposed on an inner
side surface of the instrument and that sandwiches the
IC tag; and an attachment layer that allows both the
sheets attached to each other to be attached to the trans-
parent cover plate. The IC tag is disposed between both
the sheets so as not to overlap the scale increments 56a
and an indicator portion 55a of the pointer 55 in a viewing
direction, and a developed plane of the antenna is ar-

IC TAG UNIT FOR INSTRUMENT, AND INSTRUMENT WITH IC TAG

ranged along both the sheets, when the IC tag is mounted
to the transparent cover plate.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to: an IC tag unit,
for aninstrument, which can be mounted to an instrument
that is managed, for example, inspected and calibrated;
and an instrument with the IC tag. More specifically, the
present invention relates to an IC tag unit, for an instru-
ment, which includes: an IC tag that has an IC chip and
an antenna, and can communicate stored information by
a radio wave in a contactless manner; and mounting
means that allows the IC tag to be mounted to an instru-
ment, the instrument having a scale and a pointer, and
a transparent cover plate that covers the scale and the
pointer, and to an instrument with the IC tag.

BACKGROUND ART

[0002] Inpiping andfacilities infactory plants and build-
ings, multiple instruments such as pressure gauges and
thermometers, are used. These instruments are inspect-
ed and managed daily for checking operation states of
the facilities and devices, and managing safety. In the
daily inspection, for example, common reference meas-
urement values for the facilities are checked and whether
or not an indication is abnormal is checked. Further, for
important portions such as pressure vessels for boilers,
notonly a periodic legal inspection is performed, but also
a user periodically requests each instrument manufac-
turer to perform calibration of the instrument, in general.
[0003] At this time, for the management of the instru-
ments, in general, a seal on which a management
number, such as an instrument tag number, of each in-
strument is defined and indicated, is attached to an trans-
parent plate or a scale plate on the front face of the in-
strument, or an exterior portion of the instrument, and
the instruments are individually managed, in many cases.
Further, as such management of the instruments, man-
agement using bar codes is performed in some cases.
However, in recent years, since RFID tags are available
at relatively low prices, it is desired that the RFID tags
into which data can be written and from which data can
be read be used in this field.

[0004] As atechnique for automating management of
the instruments and managing calibration time limits with
enhanced accuracy, for example, the techniques dis-
closed in Patent Documents 1 to 3 are suggested. Ac-
cording to these techniques, a maintenance support sys-
tem can be provided which can support, by using an in-
strument having an RFID mounted thereto, various op-
erations associated with inspection and maintenance, of
facilities and devices, which require time and cost and,
further, are difficult for persons other than experienced
persons, such that the operations associated therewith
can be efficiently performed with high quality.

[0005] However, in the techniques disclosed in these
patent documents, an RFID tag that has been incorpo-
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rated into the instrument is used, and the techniques are
effective for a system into which an instrument is newly
introduced. Meanwhile, the structures of the techniques
are not proper for supporting maintenance of instruments
which have been already installed. In general, in the in-
strument and the like, a material of the exterior case is a
metal in many cases, and further a piping connection
portion is made of a metal. Therefore, since a typical
RFID tag is influenced by the metal when the RFID tag
is read, consideration is required for the mounting such
that, for example, a metal-compatible tag is used for the
exterior portion of the instrument. Further, the scale plate
is typically made of a metal in general. Therefore, con-
sideration is required so as to use a metal-compatible
tag. However, a metal-compatible tag is not proper for
attachmentto the scale plate due to a problem associated
with space or the like.

[0006] Further, as an instrument having an improved
vibration resistance and durability, a glycerin-enclosing
type product in which a mechanism inside a casing is
completely soaked in aqueous solution of glycerin, and
influence of vigorous vibration on the internal mechanism
and influence of an amplitude thereon are inhibited, and
abrasion is reduced due to viscosity resistance of glyc-
erin, to improve durability, is often found. However, for
any of these products, a casing made of a metal is used,
and the inside of the instrument is immersed in glycerin,
and it is thus difficult to use the RFID tag on both the
outer side and the inner side of the instrument.

CITATION LIST
[PATENT DOCUMENTS]
[0007]

[PATENT DOCUMENT 1] Japanese Laid-Open Pat-
ent Publication No. 2006-209594

[PATENT DOCUMENT 2] Japanese Laid-Open Pat-
ent Publication No. 2007-257123

[PATENT DOCUMENT 3] Japanese Laid-Open Pat-
ent Publication No. 2008-14740

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] The present invention is made in view of the
aforementioned circumstances of the conventional arts,
and an object of the present invention is to provide: an
IC tag unit, for an instrument, which allows an IC tag into
and from which instrument information, calibration infor-
mation, inspectioninformation, and the like can be written
and read to be mounted to aninstrumentwithout affecting
the IC tag by a metal portion of an instrument body, hin-
dering visibility of a scale of the instrument, and further
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causing deterioration due to dust, raindrops, or the like;
and an instrument with the IC tag.

SOLUTION TO THE PROBLEMS

[0009] In order to solve the aforementioned problem,
an IC tag unitfor an instrument according to a first aspect
ofthe presentinventionis an IC tag unit, foraninstrument,
which includes: an IC tag having an IC chip and an an-
tenna, the IC tag capable of communicating stored infor-
mation by radio wave in a contactless manner; and
mounting means configured to mount the IC tag to an
instrument, the instrument having scale increments and
a pointer, and a transparent cover plate that covers the
scale increments and the pointer, and in the IC tag unit
for an instrument, the mounting means includes: a first
sheet disposed on an outer side surface of the instru-
ment; a second sheet that is disposed on an inner side
surface of the instrument and that sandwiches the IC tag
in conjunction with the first sheet; and an attachment lay-
er that allows both the sheets attached to each other to
be attached to the transparent cover plate, and the IC
tag is disposed between both the sheets so as not to
overlap the scale increments and an indicator portion of
the pointer in a viewing direction, and a developed plane
of the antenna is arranged along both the sheets, when
the IC tag is mounted to the transparent cover plate.
[0010] According to this aspect, in order to mount the
IC tag to an instrument, the IC tag unit for an instrument
is merely attached to the outer side surface or the inner
side surface of the transparent cover plate. Replacing of
a transparent cover plate that covers a scale plate in an
aneroid pressure gauge corresponds to, for example, a
minor repair within a range specified by Article 10 of Or-
dinance for enforcement of the Measurement Act of Ja-
pan, and corresponds to a repair that does not affect
accuracy and performance of a specified measuring in-
strument. Notification of a repair business, removing of
a verification mark, and the like are unnecessary and any
one can make the repair

[0011] Since the antenna has its developed plane ar-
ranged along both the sheets, electromagnetic wave for
sensing may flow in the direction perpendicular to a plane
of the transparent cover plate. However, the antenna is
spaced from the scale plate by a space for the scale plate
and the pointer, and a metal is not adjacently positioned
in this direction. Therefore, contactless communication
with the IC tag is not prevented by the scale plate or
another component, either. In addition, the surface of the
transparent cover plate is a portion which is looked into
for checking the scale increments, and is a proper portion
to which a contactless reader is made close in order to
perform inspection.

[0012] The IC tagis disposed so as not to overlap the
scale increments and an indicator portion of the pointer
in a viewing direction when the IC tag is mounted to the
transparent cover plate. Thus, the function intrinsic to the
instrument is not hindered.
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[0013] Both the sheets attached to each other are at-
tached to the transparent cover plate by the attachment
layer. Therefore, the transparent cover plate is partially
or entirely reinforced, against crack, scattering, or the
like by the sheets. The IC tag unit is attached to the inner
side surface of the transparent cover plate, whereby in-
fluence thereon of dust, raindrops, or the like can be re-
duced.

[0014] In the configuration according to the above as-
pect, the sheets and the auxiliary member may sandwich
the IC tag in a waterproof state in conjunction with each
other.

[0015] Further, the transparent cover plate may have
almost a circular shape, one or both of the sheets may
have almost circular shapes by which the sheets can be
attached so as to correspond to the circular shape of the
transparent cover plate, the antenna may be arranged
relative to the sheets so as to be disposed near a center
of the transparent cover plate when both the sheets are
attached to the transparent cover plate, and at least one,
of both the sheets, which covers the scale increments
when both the sheets are attached to the transparent
cover plate, may be transparent. In this configuration, the
antenna is disposed near the center of the transparent
cover plate, whereby communication by a reader can be
performed with enhanced smoothness. Further, influ-
ence, on electromagnetic wave of the antenna, of a metal
therearound can be reduced.

[0016] Further, the transparent cover plate may have
almost a circular shape, one or both of the sheets may
have almost circular shapes by which the sheets can be
attached so as to correspond to the circular shape of the
transparent cover plate, the attachment layer may be pro-
vided on the second sheet side, and may be attached to
the transparent cover plate from an outer side surface of
the instrument, at least one, of both the sheets, which
covers the scale increments when both the sheets are
attached to the transparent cover plate, may be trans-
parent, and the first sheet or a surface of the first sheet
may have afunction of one of stain prevention, defogging,
ultraviolet shielding, and antireflection, or a function of
combination of some or all thereof. Further, an identifi-
cation indication, such as a bar code, an AR marker, or
acharacter, which can be identified by a camera or naked
eyes, may be printed on a reverse surface of the first
sheet or any of surfaces of the second sheet. In this ad-
ditional configuration, the additional function allows iden-
tification performance for the identification indication to
be further improved.

[0017] Further, the transparent cover plate may have
almost a circular shape, one or both of the sheets may
have almost circular shapes by which the sheets can be
attached so as to correspond to the circular shape of the
transparent cover plate, at least one, of both the sheets,
which covers the scale increments when both the sheets
are attached tothe transparent cover plate, may be trans-
parent, and a scale marker that allows a range to be
indicated for the scale increments when both the sheets
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are attached to the transparent cover plate, may be print-
ed on any of surfaces of both the sheets. In this config-
uration, for example, a safe region, a caution region, and
adangerous region can be indicated by the scale marker,
and the scale marker is rotated relative to the scale plate
as appropriate to allow the region to be selected.
[0018] Further, the IC tag may be formed by the IC chip
and the antenna being layered over each other, and an
identification indication, such as a bar code, an AR mark-
er, or a character, which can be identified by a camera
or naked eyes, may be printed on any of surfaces of both
the sheets. In this configuration, since a small laminated
antenna is used, an area of the IC tag itself is reduced
and a degree of freedom for the attachment position is
enhanced. Further, since the identification indication is
provided, in a case where the instrument information of
the IC tag cannot be read, confirmation can be performed
by using the identification indication.

[0019] Further, the antenna may be formed on one or
both of the sheets.

[0020] In order to solve the aforementioned problem,
an IC tag unit for an instrument according to a second
aspect of the present invention is an IC tag unit, for an
instrument, which may include: an IC tag having an IC
chip and an antenna, the IC tag capable of communicat-
ing stored information by radio wave in a contactless
manner; and mounting means configured to mount the
IC tag to an instrument, the instrument having scale in-
crements and a pointer, and a transparent cover plate
that covers the scale increments and the pointer, and, in
the IC tag unit for an instrument, the mounting means
may include: a first member disposed on an outer side
surface of the instrument; and a second member that is
disposed on an inner side surface of the instrument and
that sandwiches the IC tag in conjunction with the first
member, one or both of the members may be transparent
plates which have diameters by which the transparent
cover plate can be replaced with the transparent plates,
and the IC tag may be disposed between both the mem-
bers so as not to overlap the scale increments and an
indicator portion of the pointer in a viewing direction, and
adeveloped plane of the antenna may be arranged along
the transparent plates, when the transparent cover plate
is replaced.

[0021] Inthe configuration according tothe second as-
pect, when the transparent cover plate is replaced, the
IC tag unit for an instrument can be attached. The devel-
oped plane of the antenna is arranged along the trans-
parent plates, whereby contactless communication with
the IC tag is not prevented by the scale plate or another
component, either.

[0022] In addition to the configuration according to the
second aspect, the antenna may be arranged relative to
the transparent plates so as to be disposed near a center
of the transparent plates when the transparent cover
plate is replaced.

[0023] Further, the first member or a surface of the first
member may have a function of one of stain prevention,
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defogging, ultraviolet shielding, and antireflection, or a
function of combination of some or all thereof when the
transparent cover plate is replaced.

[0024] Moreover, an identification indication, such as
a bar code, an AR marker, or a character, which can be
identified by a camera or naked eyes, may be printed on
a reverse surface of the first member or any of surfaces
of the second member.

[0025] Aninstrumentwith an IC tag in which the instru-
mentincludes the IC tag unit, foraninstrument, according
to any one of the above aspects, is provided.

[0026] Meanwhile, the instrument, with the IC tag, ac-
cording to the present invention may be configured as
an instrument, with the IC tag, which includes an IC tag,
having an IC chip and an antenna, capable of communi-
cating stored information by radio wave in a contactless
manner; scale increments; a pointer; and a transparent
cover plate that covers the scale increments and the
pointer, and the instrument may further include a first
sheet or another transparent cover plate disposed on an
outer side surface of the transparent cover plate, and, in
the instrument with the IC tag, the IC tag may be sand-
wiched by the transparent cover plate, and one of the
first sheet or the other transparent cover plate, in con-
junction with each other, the IC tag may be disposed on
the transparent cover plate so as not to overlap the scale
increments and an indicator portion of the pointer in a
viewing direction, a developed plane of the antenna may
be arranged along the transparent cover plate, and aque-
ous solution of glycerin may be enclosed inside the trans-
parent cover plate.

[0027] In the configuration of the instrument with the
IC tag according to this aspect, an instrument, having the
IC tag mounted therein, which is not influenced by aque-
ous solution of glycerin or another metal component such
as a scale plate, can be provided.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0028] In the configuration according to the above as-
pects of the present invention, an IC tag unit, for an in-
strument, which allows an IC tag into and from which
instrument information, calibration information, inspec-
tion information, and the like can be written and read to
be mounted to an instrument without affecting the IC tag
by a metal portion of an instrument body, hindering vis-
ibility of a scale of the instrument, and further causing
degradation due to dust, raindrops, or the like, and an
instrument with the IC tag, can be provided.

[0029] Otherobjects, configurations, and effects of the
present invention will become apparent from the follow-
ing description of embodiments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0030]

[FIG. 1] FIG. 1is a front view of an instrument having
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an IC tag unit, for an instrument, according to a first
embodiment of the present invention.

[FIG. 2] FIG. 2 is an exploded side view of FIG. 1.
[FIG. 3] FIG. 3 is a cross-sectional view of a main
portion shown in FIG. 1.

[FIG. 4] FIG. 4 is an enlarged cross-sectional view
of FIG. 3.

[FIG. 5] FIG. 5 is a front view of an identification in-
dication on a front face of the instrument according
to the present invention.

[FIG. 6] FIG 6 is a block diagram illustrating an in-
strument maintenance support system according to
an exemplary embodiment of the present invention.
[FIG. 7] FIG. 7 is a view, corresponding to FIG. 4,
for a second embodiment of the present invention.
[FIG. 8] FIG 8 is a front view of an instrument ac-
cording to a third embodiment of the present inven-
tion.

[FIG. 9] FIG. 9 is a front view of an instrument ac-
cording to a fourth embodiment of the presentinven-
tion.

[FIG. 10] FIG. 10 is a view, corresponding to FIG. 4,
for a fifth embodiment of the present invention.
[FIG. 11] FIG. 11 is a view, corresponding to FIG. 4,
for a sixth embodiment of the present invention.
[FIG. 12] FIG. 12 is a front view of an instrument
according to a sixth embodiment of the present in-
vention.

DESCRIPTION OF EMBODIMENTS

[0031] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the draw-
ings. Firstly, a first embodiment will be described with
reference to FIGS. 1 to 6.

[0032] In an instrument 50 to which an IC tag unit 10,
for an instrument, according to the present invention is
mounted, as shown in FIGS. 1 to 3, a bourdon tube mech-
anism 57 is supported in a case body 51, and a rotation
shaft extending from the bourdon tube mechanism 57 is
inserted into a scale plate 56, to mount a pointer 55,
whereby the pointer 55 is rotated relative to scale incre-
ments 56a of the scale plate 56 by action of the bourdon
tube mechanism 57, to indicate a pressure. On the front
face of the scale plate 56, a transparent cover plate 53
for protecting the scale plate 56 is provided, and is sup-
ported by the case body 51 by a cover 52 being thread-
edly engaged with the case body 51.

[0033] The scale increments 56a of the scale plate 56
are arranged around the center axis of the pointer 55 so
astobe arc-shaped. Inthis example, the tip of the pointer
55 rotates from a scale increment of 0 to a scale incre-
ment of 1.5 due to pressure applied to the bourdon tube
mechanism 57 from therebelow, to indicate a pressure.
As instrument information 56b, a name of the manufac-
turer, and a kind of the instrument such as a pressure
gauge or aflowmeter are indicated near the center of the
scale plate 56, and, further, the emblem of the company
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or the like is indicated therebelow.

[0034] The IC tag unit 10 for an instrument has an |IC
tag 11 provided between a first sheet 14a and a second
sheet 14b, and the first sheet 14a and the second sheet
14b are adhered to each other by thermocompression
bonding or in an unheated manner, whereby the IC tag
11 is held in a waterproof state by the sheet 14. On the
front face of the first sheet 14a, an attachment layer 15,
formed of an adhesive, for attachment to the transparent
cover plate 53 is provided. Both the first sheet 14a and
the second sheet 14b are formed of a deformable syn-
thetic resin. Alternatively, for one or both thereof, a glass
or hard synthetic resin sheet may be used. In the present
embodiment, for the sheet 14, a transparent synthetic
resin sheet is used so as not to hinder visibility of the
scale plate 56. The attachment layer 15 is similarly trans-
parent. The first sheet 14a and the second sheet 14b,
and the attachment layer 15 have circular shapes having
the same diameter, and the diameter is close to the inner
diameter of the cover 52 but is slightly smaller than the
inner diameter thereof.

[0035] AsshowninFIGS. 1to4,theICtag 11 includes
an IC chip 12 and anantenna 13 each of which is attached
to the first sheet 14a. The IC chip 12 is provided near the
center of the pointer 55, as shown in FIG. 1, and the
antenna 13 is formed by a straight line portion and an
arc portion curved downward being combined, such that
the IC chip 12 and the antenna 13 are disposed between
both the sheets so as not overlap the scale increments
56a and an indicator portion 55a of the pointer 55 in the
viewing direction when the IC chip 12 and the antenna
13 are mounted to the transparent cover plate. In the
present embodiment, for the antenna 13, an RFID that
transmits and receives a radio wave with RF (Radio Fre-
quency), thus drives the IC chip 12 by electromotive force
of electromagnetic wave, and communicates with a
memory of the IC chip 12 by a radio wave, is used.
[0036] The antenna 13 isformed by etching of a metal,
or the like in this example. However, the antenna 13 may
be formed by printing or vapor deposition on the sheet
14. Further, by an "application and crystallization meth-
od" in which the coating-type organic semiconductor
"alkyl DNBDT" is used, and when application onto the
sheet 14 is performed, crystallization is simultaneously
performed, to form a film, an RFID logic circuit may be
produced by using only an organic TFT rectifier, and used
as the IC tag 11.

[0037] Since the antenna 13 has its developed plane
arranged along both the sheets 14, electromagnetic
wave for sensing may flow in the direction perpendicular
to a plane of the transparent cover plate. However, the
antenna is spaced from the scale plate by a space D2
for the scale plate and the pointer 55, and a metal is not
adjacently positioned in this direction. The pointer 55 is
also spaced from the antenna by a space D1, and further
the antenna is small, and thus its influence as a metal
lump is small. Therefore, contactless communication
with the IC tag is not prevented by other components
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such as the scale plate and the pointer, either. Further,
the antenna 13 is concentrated near the center of the
instrument 50, and is also spaced from the cover 52 of
the instrument 50 by horizontal distances W1, W2 and
magnetic influence in the horizontal direction is also pre-
vented.

[0038] As shown in FIG 4, an identification indication
16 is printed on the surface, of the first sheet 14a, op-
posing the second sheet 14b. The identification indication
16 includes, as shown in FIG. 5, a two-dimensional bar
code 16a and a mark 16b. As the mark 16b, for example,
characters representing "inspect", "to be calibrated", "to
be inspected", or the like are written, thereby improving
visual identification. An AR (Augmented Reality) code,
which is an example of the identification indication 16, is
read, whereby minute scale increments, for complement-
ing the scale increments, which are not printed on the
instrument 50, are separately displayed by a smart-
phone. Thus, when periodic inspection is performed, in-
correctreading ofthe scale increments can be prevented.
It should be noted that the identification indication 16 may
be printed on the side surface of the attachment layer 15
for the first sheet 14a. Further, when the identification
indication 16 is provided on the second sheet 14b, at-
tachment to the outer side surface of the transparent cov-
er plate 53 may be performed.

[0039] As a material of the sheet 14, for example, one
of a biaxially-oriented nylon film, a biaxially-oriented poly-
propylene (OPP) film, a biaxially-oriented polyester resin
film, or the like, or a laminate thereof, is used, and a
biaxially-oriented polyester resin film is particularly pref-
erably used. The thermoplastic resin layer may be any
thermoplastic resin layer that is melted by heat to fuse
laminates into each other, and thus allows the RFID tag
to be accommodated. For the thermoplastic resin layer,
for example, one, or two or more selected from a low-
density polyethylene, a medium-density polyethylene, a
high-density polyethylene, a linear (flocculent) low-den-
sity polyethylene, an ethylene-a-olefin copolymer ob-
tained by polymerization using a metallocene catalyst
(single site catalyst), a polypropylene, an ethylenevinyl
acetate copolymer, an ionomer resin, an ethylene-ethyl
acrylate copolymer, an ethylene-acrylic acid copolymer,
an ethylene-methacrylic acid copolymer, an ethylene-
propylene copolymer, a methylpentene polymer, an acid-
modified polyolefin resin obtained by modifying a poly-
olefinresin such as a polyethylene or polypropylene with
an unsaturated carboxylic acid such as acrylic acid,
methacrylic acid, maleic anhydride, or fumaric acid, and
the like, can be used. The thickness of the thermoplastic
resin layer is preferably about 10 pm to 100 pwm in con-
sideration of heat sealing property and the like. The same
applies to other sheets 21, 22 described below. Further,
for the transparent cover plate 53 and a member 23, not
only the material of the sheet 14 formed so as to be hard
as described above but also an acrylic plate, a polycar-
bonate plate, a glass plate, or the like can be used. For
the attachment layer 15, for example, an acrylic adhesive
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can be used, or an adhesive containing an acrylic poly-
mer and a crosslinking agent may be used. The sheet
14 is attached to the transparent cover plate 53 by the
attachment layer 15, whereby strength of the transparent
cover plate 53 is enhanced and crack or scattering is
prevented.

[0040] When the IC tag unit 10 for an instrument is
mounted, release paper 15a for protecting the attach-
ment layer 15 is separated, the cover 52 and the trans-
parent cover plate 53 are removed, and the center of the
sheet 14 and the center of the transparent cover plate
53 are aligned with each other as accurately as possible,
and the IC tag unit 10 is attached to the reverse surface
of the transparent cover plate 53 by the attachment layer
15. Consideration is given for a pressure gauge such that
any user can easily attach the IC tag unit 10 for an in-
strument on the user end. This corresponds to a repair
within the "minor repair” that is allowed by the Measure-
ment Act of Japan and is specified in Article 10 of Ordi-
nance for enforcement of the Measurement Act, and cor-
responds to a repair that does not affect accuracy and
performance of a specified measuring instrument (noti-
fication of a repair business, and removing of a verifica-
tion mark or the like are unnecessary and any one can
make the repair).

[0041] Next, with reference to FIG. 6, a manner and a
system in which the above-described IC tag unit 10 for
an instrument is mounted to an existing instrument 50 to
perform management, will be described. In the IC tag
unit 10 for an instrument, information such as an inspec-
tion state before attachment to the instrument or an in-
spection state at the time of an inspection, a unique 1D
number of the instrument 50, a model of the instrument
50, calibration time limit of the instrument 50, date of pre-
vious inspection of the instrument 50, scheduled date of
the following inspection, a name of an inspection opera-
tor, and time stamp is stored in the memory of the 1C chip
12. The unique ID number of the instrument 50 is asso-
ciated with a unique ID number of a management data-
base 105 of a management server 106 in a maintenance
support room 107.

[0042] Data such as an implement number of the in-
strument 50, drawing data of the instrument, specifica-
tions data of the instrument, instruction manual data of
the instrument, an inspection result sheet of the instru-
ment, a calibration certificate of the instrument, a trace-
ability system diagram of the instrument, a place where
the instrument is placed, inspection items, measured val-
ues, previous measurementdata, previous inspectionre-
ports, and images of inspected portions, is stored in the
management database 105. When a periodic inspection
is performed, an inspector reads data in the IC tag unit
10 for an instrument via an IC tag reading and writing
terminal device 102. Thus, identification management of
alot of instruments and facilities disposed at actual plac-
es is automatically recognized, whereby operationis sim-
plified and further history at the inspection can be handled
as information and stored as time stamp information in
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the IC tag unit 10, for an instrument, adhered to the actual
instrument 50. The IC tag reading and writing terminal
device 102 for the IC tag unit 10 for an instrument can
access the management database 105 through an infor-
mation relay unit 103 via a network 104.

[0043] In a case where an inspection circulation route
is previously designated, IDs in the individual IC tag units
10 for instruments are sequentially read during the in-
spection, whereby the information terminal can be noti-
fied of omission of inspection, if any. Further, in conjunc-
tion with the management database 105, information
such as manuals or checkpoints necessary for mainte-
nance and inspection, and repair and replacement mend-
ing can be read out, and history information thereof can
be also stored in both the management database 105,
and the memory of the IC tag unit 10, for an instrument,
attached to the actual instrument.

[0044] In acase where the functions using the charac-
teristics of the IC tag unit 10 for an instrument are utilized,
an operator is supported by a reliable maintenance and
inspection operation with few errors, and a history of an
immediately preceding operation can be also stamped
as evidence (prooftrace) on the actual object. Therefore,
even if an inspector switches with another inspector, a
system for communication of previous information at the
actual place can be assuredly realized. Further, by the
system being realized, it is considered that even an in-
experienced inspection operator can learn, as informa-
tion, know-how from an experienced operator, and con-
tribution to overcoming of lack of human resources in this
field can be expected. Thus, when the present invention
is used, a user is allowed to easily establish a mainte-
nance support system in an existing mechanical instru-
ment.

[0045] An example of a method for manufacturing the
IC tag unit 10 for an instrument will be described. Firstly,
to the first sheet 14a having one surface on which the
attachment layer 15 and the release paper 15a are pro-
vided, the IC chip 12 and the antenna 13 are attached in
advance by the adhesive or another manner. Meanwhile,
athermoplasticresin is applied to the surface, of the sec-
ond sheet 14b, opposing the first sheet 14a, and the two
sheets, which are the first sheet 14a and the second
sheet 14b, are attached to each other by heat and pres-
sure being applied (attaching of resins to each other by
the thermoplastic resin being heated and melted) or by
pressure being applied without heating (adhesive com-
ponent is contained between the films). Thereafter, the
sheets are cut into a circular shape according to the size
of the instrument.

[0046] Next, other embodiments of the present inven-
tion will be described below. The same components as
described for the first embodiment are denoted by the
same reference numerals.

[0047] According to a second embodiment shown in
FIG. 7, an IC tag unit 10b (10) for an instrument is at-
tached to the outer surface of the transparent cover plate
53. The IC chip 12 and the antenna 13 are previously
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provided on a second sheet 21 b, and attached to a first
sheet 21a. On the inner side surface of the first sheet 21
a, the above-described identification indication 16 is
printed.

[0048] For the first sheet 21 a, a material having one
or more of a defogging film, an ultraviolet shielding film
which also uses ultraviolet absorber, photocatalyst for
stain prevention, and the like, or surface treatment using
one or more thereof, may be selected. By using an ultra-
violet shielding film or a polarizing film, the scale printed
on an instrument which is used outdoors can be also
prevented from being discolored. Further, in order to pre-
vent light reflection by a transparent plate of a measuring
instrument placed outdoors, a material of the first sheet
21a may be an antireflection polarizing film having a
moth-eye structure (a structure in which minute projec-
tions which are distant from each other by spaces that
are smaller than or equal to the shortest wavelength of
light to be prevented from being reflected, are densely
formed). In these manners, visibility of the scale of the
instrument is improved, whereby an accuracy for reading
the identification indication 16 can be improved.

[0049] According to a third embodiment shown in FIG.
8,anICtag unit10c (10)foraninstrumenthas an antenna
13 having a different shape. Arc portions 13a1 and 13a2
thatare formed by division into two portions, that is, upper
and lower portions, at the center portion, are connected
to the IC chip 12 by straight line portions 13a3 and 13a4
that protrude from the right and the left, respectively.
[0050] According to a fourth embodiment shown in
FIG. 9, in an IC tag unit 10d (10) for an instrument, a
scale marker 17, in addition to the identification indication
16, is printed on the first sheet 14a of the first embodi-
ment. The scale marker 17 is printed so as to form a
circular shape around the center of the circular sheet 14,
and to correspond to the scale increments 56a forming
the arc shape. For example, a common-use range
(green) 17a, a use-allowable range (yellow) 17b, a dan-
gerous region (red) 17c, and the like can be indicated by
the colors of the marker. When a user rotates the IC tag
unit 10cforan instrumentrelative to the transparent cover
plate 53 in the circumferential direction, the scale marker
17 can be moved so as to indicate a value based on an
environment around the user and the user’s usage. In
addition thereto, the scale marker 17 may be used in a
different manner as appropriate so as to, for example,
indicate a specific value.

[0051] According to a fifth embodiment shown in FIG.
10, a chip-like IC tag 11 in which the IC chip 12, and an
antenna 13b having a plurality of planar antennas layered
over each other, are layered, is used. The IC tag 11 has
a circular shape and is attached to the center of a first
sheet 22a which has a circular shape having a diameter
close to the inner diameter of the cover 52. The IC tag
11 is provided between a second sheet 22b and the first
sheet 22a that is in conjunction with the second sheet
22b that covers only a portion near the IC tag 11. The
antenna 13b of the IC tag 11 is small. Therefore, consid-
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eration for arrangement of the antenna as described
above is unnecessary.

[0052] According to a sixth embodiment shown in
FIGS. 11 and 12, for an IC tag unit 10f for an instrument,
two members 23 that are formed of the same material
as the transparent cover plate 53 described above, and
that have the same diameter as the transparent cover
plate 53, are used. In the present embodiment, an an-
tenna 13cis formed by a pattern of the antenna 13c being
vapor-deposited or printed on a first member 23a which
is transparent. The antenna 13c is transparent, whereby
visibility of the scale increments 56a and the instrument
information 56b is not hindered. The IC chip 12 and the
antenna 13c are enclosed between the first member 23a
and a second member 23b that are attached to each
other by an adhesive or the like, to maintain a waterproof
state. The IC chip 12 is connected to the antenna 13c,
and the antenna 13c surrounds the IC chip 12 near the
IC chip 12. The antenna 13 may be enlarged as in the
first embodiment for elongating a communication dis-
tance of the antenna. By replacing the transparent cover
plate 53 of an existing instrument 50, maintenance and
calibration can be supported by the IC tag 11. Further,
the instrument 50 having the IC tag unit 10f for an instru-
ment may be used as an instrument in which glycerin or
aqueous solution of glycerin is enclosed between the
case body 51 and the cover 52, and the same applies to
the second embodiment.

[0053] Lastly, other possible embodiments will be fur-
ther described.
[0054] Inthe above embodiments, an RFID is used as

the IC tag 11. However, the IC tag 11 that communicates
in a contactless manner with another frequency band,
may be used.

[0055] Accordingto thefifthembodimentshowninFIG.
10, in an IC tag unit 10e for an instrument, the first sheet
22a has a large diameter and the second sheet 22b has
a small diameter. However, the first sheet 22a may have
a small diameter and the second sheet 22b may have a
large diameter. Alternatively, both the first sheet 22a and
the second sheet 22b may have small diameters. The
attachment layer 15 has the same diameter as the sheet
22 having the largest diameter. The IC tag unit 10e for
an instrument may be attached on the front face side of
the transparent cover plate 53 by the surface of the at-
tachment layer 15 being provided on the second sheet
22b side.

[0056] According to the sixth embodiment shown in
FIG. 11, in the IC tag unit 10f for an instrument, both the
first member 23a and the second member 23b have large
diameters. However, one of the first member 23a or the
second member 23b may have a small diameter. In the
latter case, a material for the large diameter needs to be
hard, while the member 23 having the small diameter
may be formed by using a flexible material or using a
hard material. However, when glycerin is enclosed, the
second member 23b on the inner side preferably has a
large diameter.
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INDUSTRIAL APPLICABILITY

[0057] The presentinvention can be used as a support
device for checking calibration of an instrument or per-
forming a periodic inspection for the instrument when
mounted to an existing instrument. The presentinvention
can be used for existing instruments, for example, instru-
ments, such as pressure gauges, thermometers, flowm-
eters, and power meters, for industrial use.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0058]

10: IC tag unit for instrument, 10a: first embodiment
(FIGS. 1 to 6), 10b: second embodiment (FIG. 7),
10c: third embodiment (FIG. 8), 10d: fourth embod-
iment (FIG. 9), 10e: fifth embodiment (FIG. 10), 10f:
sixth embodiment (FIGS. 11, 12), 11: IC tag, 12: IC
chip, 13:antenna, 14: sheet, 14a: first sheet, 14b:
second sheet, 15: attachment layer, 15a: release pa-
per, 16: identification indication, 16a: two-dimen-
sional bar code, 16b: mark, 17:scale marker, 21:
sheet(second embodiment, FIG. 7), 21 a: first sheet,
21b: second sheet, 22: sheet (fifth embodiment, FIG.
10), 22a: first sheet, 22b: second sheet, 23: member
(sixthembodiment, FIGS. 11, 12), 23a: firstmember,
23b: second member, 50:instrument, 51: case body,
52: cover, 53: transparent cover plate, 55: pointer,
55a: indicator portion, 56: scale plate, 56a: scale in-
crements, 56b: instrument information, 57: bourdon
tube mechanism, 102: IC tag reading and writing ter-
minal device, 103: information relay unit, 104: net-
work, 105:management database, 106: manage-
ment server, 107: maintenance support room

Claims

1. AnIC tag unit for an instrument, the IC tag unit com-
prising:

an |C tag having an IC chip and an antenna, the
IC tag capable of communicating stored infor-
mation by radio wave in a contactless manner;
and

mounting means configured to mount the IC tag
to an instrument, the instrument having scale
increments and a pointer, and atransparent cov-
er plate that covers the scale increments and
the pointer, wherein

the mounting means includes: a first sheet dis-
posed on anouter side surface of the instrument;
asecond sheetthat is disposed on an inner side
surface of the instrument and that sandwiches
the IC tag in conjunction with the first sheet; and
an attachment layer that allows both the sheets
attached to each other to be attached to the
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transparent cover plate, and

the IC tag is disposed between both the sheets
so as not to overlap the scale increments and
an indicator portion of the pointer in a viewing
direction, and a developed plane of the antenna
is arranged along both the sheets, when the IC
tag is mounted to the transparent cover plate.

The IC tag unit, for an instrument, according to claim
1, wherein the sheets and the auxiliary member
sandwich the IC tag in a waterproof state in conjunc-
tion with each other.

The IC tag unit, for an instrument, according to claim
1, wherein

the transparent cover plate has almost a circular
shape,

one or both of the sheets have almost circular shapes
by which the sheets can be attached so as to corre-
spond to the circular shape of the transparent cover
plate,

the antenna is arranged relative to the sheets so as
to be disposed near a center of the transparent cover
plate when both the sheets are attached to the trans-
parent cover plate, and

at least one, of both the sheets, which covers the
scale increments when both the sheets are attached
to the transparent cover plate, is transparent.

The IC tag unit, for an instrument, according to claim
1, wherein

the transparent cover plate has almost a circular
shape,

one or both of the sheets have almost circular shapes
by which the sheets can be attached so as to corre-
spond to the circular shape of the transparent cover
plate,

the attachment layer is provided on the second sheet
side, and is attached to the transparent cover plate
from an outer side surface of the instrument,

at least one, of both the sheets, which covers the
scale increments when both the sheets are attached
to the transparent cover plate, is transparent, and
the first sheet or a surface of the first sheet has a
function of one of stain prevention, defogging, ultra-
violet shielding, and antireflection, or a function of
combination of some or all thereof.

The IC tag unit, for an instrument, according to claim
4, wherein an identification indication, such as a bar
code, an AR marker, or a character, which can be
identified by a camera or naked eyes, is printed on
areverse surface of the first sheet or any of surfaces
of the second sheet.

The IC tag unit, for an instrument, according to claim
1, wherein
the transparent cover plate has almost a circular
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shape,

one or both of the sheets have almost circular shapes
by which the sheets can be attached so as to corre-
spond to the circular shape of the transparent cover
plate,

at least one, of both the sheets, which covers the
scale increments when both the sheets are attached
to the transparent cover plate, is transparent, and
a scale marker that allows a range to be indicated
for the scale increments when both the sheets are
attached to the transparent cover plate, is printed on
any of surfaces of both the sheets.

The IC tag unit, for an instrument, according to claim
1, wherein

the IC tag is formed by the IC chip and the antenna
being layered over each other, and

an identification indication, such as a bar code, an
AR marker, or a character, which can be identified
by a camera or naked eyes, is printed on any of sur-
faces of both the sheets.

The IC tag unit, for an instrument, according to claim
1, wherein the antenna is formed on one or both of
the sheets.

An IC tag unit for an instrument, the IC tag unit com-
prising:

an IC tag having an IC chip and an antenna, the
IC tag capable of communicating stored infor-
mation by radio wave in a contactless manner;
and

mounting means configured to mount the IC tag
to an instrument, the instrument having scale
increments and a pointer, and atransparent cov-
er plate that covers the scale increments and
the pointer, wherein

the mounting means includes: a first member
disposed on an outer side surface of the instru-
ment; and a second member that is disposed on
an inner side surface of the instrument and that
sandwiches the IC tag in conjunction with the
first member,

one or both of the members are transparent
plates which have diameters by which the trans-
parent cover plate can be replaced with the
transparent plates, and

the IC tag is disposed between both the mem-
bers so as not to overlap the scale increments
and an indicator portion of the pointer in a view-
ing direction, and a developed plane of the an-
tenna is arranged along the transparent plates,
when the transparent cover plate is replaced.

10. The IC tag unit, for an instrument, according to claim

9, wherein the antenna is arranged relative to the
transparent plates so as to be disposed near a center
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of the transparent plates when the transparent cover
plate is replaced.

The IC tag unit, for an instrument, according to claim
9, wherein the first member or a surface of the first
member has a function of one of stain prevention,
defogging, ultraviolet shielding, and antireflection, or
afunction of combination of some or all thereof when
the transparent cover plate is replaced.

The IC tag unit, for an instrument, according to claim
11, wherein an identification indication, such as a
bar code, an AR marker, or a character, which can
be identified by a camera or naked eyes, is printed
on a reverse surface of the first member or any of
surfaces of the second member.

An instrument with an IC tag, the instrument com-
prising the IC tag unit, for an instrument, according
to any one of claims 1 to 12.

An instrument with an IC tag, the instrument com-
prising: an IC tag, having an IC chip and an antenna,
capable of communicating stored information by ra-
dio wave in a contactless manner; scale increments;
a pointer; and a transparent cover plate that covers
the scale increments and the pointer, the instrument
further comprising

a first sheet or another transparent cover plate dis-
posed on an outer side surface of the transparent
cover plate, wherein

the IC tag is sandwiched by the transparent cover
plate, and one of the first sheet or the other trans-
parent cover plate, in conjunction with each other,
the IC tag is disposed on the transparent cover plate
so as not to overlap the scale increments and an
indicator portion of the pointer in a viewing direction,
a developed plane of the antenna is arranged along
the transparent cover plate, and

aqueous solution of glycerin is enclosed inside the
transparent cover plate.
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Fig. 1
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Fig. 3

/51 ‘
ANRANANAN

)

- — — - — — — —

’
[
N
~

O N - ——— —

52
53

55

13



EP 3 144 642 A1

Fig. 4

~ NN
g N M\ﬂ \A
m/ , Q\\\\r\//\\/AA\\\\bI
' XN
' vN.»& ,’sll,
{ /

\
%

14

|

©

-

"

14



EP 3 144 642 A1

Fig.

5

16

16a

Fig.

50 102

11

16b

6

107

103 8

106

105

104

15



«Q
0

-

,//_

N\
: \
/ \\\\\\>

.7////////////4 7

AN W/ﬁ/ﬁ\/ LG \ﬁ/ﬂ/ﬁ/ﬂ/

N /w

/
/
/

/QC/VC/

12
3

16—

10(10b)



EP 3 144 642 A1

Fig. 8

17



EP 3 144 642 A1

9

Fig.

>

%%

o
20

3%
RORR
LR

2

K>

.
X

R

K

.9

17b(17)

18



Fig. 10

EP 3 144 642 A1

JS/
2 VX
T N \
~~ NA
R %/q . /\/ o
M M\\\\r\/ﬁ\\ﬁAA\\\\\, W

11

22



EP 3 144 642 A1

Fig. 11

4S,
T NN
~ 0 N
: : VA
T 77777 /\/\\\\\\\,\
5 Q SN TN 7
N%Nd%O%GCQ@O%OCOCOCOCOCOCOCOO001

A

_\\\\\\ //////

A S S S S T R TR R RSO Y

’

10f(10)

¥

N
-—

flu..\|\

13¢(13)

20



EP 3 144 642 A1

Fig. 12

21



10

15

20

25

30

35

40

45

50

55

EP 3 144 642 A1

INTERNATIONAL SEARCH REPORT

International application No.
PCT/JP2015/063499

A, CLASSIFICATION OF SUBJECT MATTER
G01D18/00(2006.01)1,

G01D11/26(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

G01D18/00-21/02, GO01D11/00-13/28

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2015

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2015
1994-2015

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A JP 2003-121213 A
23 April 2003
entire text; all drawings
(Family: none)

A JP 2001-4412 A
12 January 2001
entire text; all drawings
(Family: none)

A JP 2002-230491 A
Ltd.),

16 August 2002
entire text; all drawings
(Family: none)

(Hitachi Cable,
(23.04.2003),

(Mitsutoyo Corp.),
(12.01.2001),

(Dainippon Printing Co.,

(16.08.2002),

Ltd.), 1-14

Further documents are listed in the continuation of Box C.

D Sce patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered  to
be of particular relevance

date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the intemational filing date but later than the
priority date claimed

“E”  earlier application or patent but published on or after the international filing

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particnlar relevance: the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
07 Rugust 2015 (07.08.15)

Date of mailing of the international search report
18 August 2015 (18.08.15)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki, Chiyoda-ku,
Tokyo 100-8915,Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (sccond sheet) (July 2009)

22




10

15

20

25

30

35

40

45

50

55

EP 3 144 642 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2015/063499

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

20 April 2006 (20.04.2006),
entire text; all drawings
(Family: none)

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2009/138893 A1 (NXP B.V.), 1-14
19 November 2009 (19.11.2009),
entire text; all drawings
& US 2011/0301903 Al
A JP 2006-105808 A (Hitachi, Ltd.), 1-14

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

23




EP 3 144 642 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2006209594 A [0007] » JP 2008014740 A [0007]
 JP 2007257123 A[0007]

24



