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Description
TECHNICAL FIELD

[0001] The present invention relates to an IC tag unit
for an instrument, an 1C tag system for an instrument, an
instrument provided with the IC tag unit, and a method
for calibrating an instrument provided with the IC tag unit.
More specifically, the present invention relates to an I1C
tag unit for an instrument, the IC tag unit configured to
be mounted to an instrument, the instrument having: a
scale plate and an indicator; and a transparent cover
plate which covers the scale plate and the indicator, the
scale plate provided with scale increments. The IC tag
unit includes: an IC tag including an IC chip and an an-
tenna, the IC tag being capable of communicating stored
information by aradio wave in a contactless manner; and
a mounting medium configured to mount the IC tag to
the transparent cover plate and hold the IC tag. The IC
tag unit is configured to be used together with a wireless
reader which performs wireless communication with the
|C tag. The present invention also relates to: an IC tag
system for an instrument; an instrument provided with
the IC tag unit; and a method for calibrating an instrument
provided with the IC tag unit.

BACKGROUND ART

[0002] An IC tag unit described in PATENT DOCU-
MENT 1 is known as an IC tag, when mounted to an
existing instrument, that can be used as a support device
for checking calibration of the instrument and for perform-
ing periodic inspection of the instrument, the existing in-
strument including, for example, industrial instruments
such as pressure gauges, thermometers, flowmeters,
and power meters. The IC tag unit includes: an IC tag
capable of communicating stored information by a radio
wave in a contactless manner; and a mounting means
for mounting the IC tag to an instrument. The IC tag unit
allows the IC tag, into and from which instrument infor-
mation, calibration information, inspection information,
and the like can be written and read, to be mounted to
an instrument without subjecting the IC tag to influence
by a metal portion of the instrument body, without impair-
ing visibility of scale increments of the instrument, and
further without causing deterioration of the IC tag due to
dust, raindrops, or the like. Inaddition, an RFID that trans-
mits and receives a radio wave having RF (Radio Fre-
quency), thus drives the IC chip by electromotive force
of electromagnetic wave, and communicates with a
memory of the IC chip by a radio wave, is used. However,
when a measurement value is to be checked, a person
needs to check the measurement value by viewing and
record the measurement value.

[0003] As a device that can be retrofitted to an analog
instrument, that can computerize numerical values of the
instrument without impairing the calibration state of the
instrument, a device described in PATENT DOCUMENT
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2 is known. However, according to PATENT DOCU-
MENT 2, a transparent cover plate requires special
processing, and wires are exposedto the scale plate side,
and thus, visibility is also impaired.

CITATION LIST
[PATENT DOCUMENTS]
[0004]

[PATENT DOCUMENT 1] International Publication
WO 2015/174374

[PATENT DOCUMENT 2] Utility Model Registration
No. 3161399

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Inview of the aforementioned circumstances of
the conventional arts, an object of the present invention
is to provide: an IC tag unit, for an instrument, that can
be retrofitted to an analog instrument, thatdoes notimpair
the visibility and the calibration state of the instrument,
that can read a value indicated by an indicator and wire-
lessly take out the value to outside; an IC tag system for
an instrument; an instrument provided with the IC tag
unit; and a method for calibrating an instrument provided
with the IC tag unit.

SOLUTION TO THE PROBLEMS

[0006] In order to achieve the object described above,
an IC tag unit, for an instrument, according to an aspect
of the presentinvention is an IC tag unit for an instrument
according to claim 1. The IC tag unit is configured to be
mounted to an instrument, the instrument having: a scale
plate and an indicator; and a transparent cover plate
which covers the scale plate and the indicator, the scale
plate provided with scale increments. The IC tag unit in-
cludes: an IC tag including an IC chip and an antenna,
the IC tag being capable of communicating stored infor-
mation by a radio wave in a contactless manner; and a
mounting medium configured to mount the IC tag to the
transparent cover plate and hold the IC tag. The IC tag
unit is configured to be used together with a wireless
reader which performs wireless communication with the
IC tag. In the IC tag unit, in particular, the IC tag unit
further includes a scale increment reading module which
reads operation of the indicator. The IC tag performs wire-
less communication with the wireless reader via the an-
tenna. The IC tag is provided on the mounting medium
at a position where the IC tag is not overlapped, in a
viewing direction, with any of the scale increments and
an indicating portion of the indicator at a time of mounting
the IC tag to the transparent cover plate. Especially, the
scale increment reading module includes a sensor which
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is opposed to the indicator on the mounting medium and
which reads a position of the indicator on the basis of
relative movement thereof.

[0007] According to this aspect, the IC tag unit is
mounted to the transparent cover plate, and even when
the IC tag unit is located inside the instrument, the cali-
bration state and the function of the instrument is not
impaired. On the basis of relative movement (rotation)
between the scale increment reading module and the
indicator, the indicated value is read. The wireless reader
may be provided outside the instrument and can have a
relatively sufficient battery mounted therein. Thus, while
performing mutual short range communication, the wire-
less reader can supply sufficient operation power to the
|C tag unit. As a result, even when the instrument be-
comes dirty and the indicator cannot be read, monitoring
can be continued, and even if the transparent cover plate
of the instrument is contaminated, there is no problem.

[0008] The wireless reader may include a module for
shortrange wireless communication to be performed with
the IC tag, and may further include a long range wireless
communication module for long range wireless commu-
nication. According to this aspect, substantially real time
monitoring of the indicator is enabled.

[0009] In the configuration described above, the
mounting medium may hold the sensorsuch that the sen-
sor is located near a center axis of the indicator, and a
marker which specifies an angle on the basis of rotation
thereof relative to the sensor may be mounted near the
center axis ofthe indicator. Since the indicatoris detected
not directly but through the marker, the scale increment
reading module can obtain a stable value indicated by
the indicator.

[0010] In the configuration described above, the
mounting medium may have a pair of pointers that indi-
cate positions of a minimum value and a maximum value
of the indicator, and each of the pointers can be aligned
with the indicator by rotating the mounting medium rela-
tive to the marker fixed to the indicator. According to this
aspect, the transparent cover plate also has a circular
shape, and is caused to perform relative rotation with the
axis of the indicator of the instrument aligned therewith.
Therefore, settings with regard to the zero point and the
maximum point can be performed without changing the
value of the instrument, which is convenient.

[0011] Further, the instrument may include a facing,
and the antenna may be provided along the facing so as
to surround the scale plate. According to this aspect, pro-
vision of a large antenna can be ensured without being
influenced by a metal portion, and it is possible to stably
supply power by use of wireless communication having
a long wavelength.

[0012] In orderto achieve the object described above,
an IC tag system, for an instrument, according to an as-
pect of the present invention is an IC tag system for an
instrument, the IC tag system including: the IC tag unit
for an instrument and the wireless reader according to
the configuration of the aspect described above, wherein
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the wireless reader has a power source from which power
to be supplied to the power module of the IC tag is ob-
tained. In this case, the wireless reader may include a
battery as the power source, or the wireless reader may
include a solar battery as the power source. The wireless
reader may be implemented as a reader writer.

[0613] Further,inorderto achieve the object described
above, in an instrument provided with an IC tag unit ac-
cording to an aspect of the present invention and having
the configuration provided with the IC tag unit according
to the configuration of the aspect described above, the
mounting medium may hold the sensor such that the sen-
sor is located near a center axis of the indicator, and a
marker which specifies an angle on the basis of rotation
thereof relative to the sensor may be mounted near the
center axis of the indicator.

[0014] [norder to achieve the object described above,
a method for calibrating an instrument provided with an
IC tag unit according to an aspect includes: in a config-
uration having a pair of the pointers, performing zero point
calibration by rotating the IC tag unit together with the
transparent cover plate such that a first pointer is over-
lapped with the indicating portion of the indicator; per-
forming maximum point calibration by rotating the IC tag
unit together with the transparent cover plate such that
asecond pointer is overlapped with the indicating portion,
and rotating the IC tag unit together with the transparent
cover plate until the first pointer and the second pointer
are overlapped with corresponding portions of the scale
increments of the scale plate.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0015] According to the configuration of the aspects of
the present invention described above, it has become
possible to provide: an IC tag unit for an instrument that
can be retrofitted to an analog instrument, that does not
impair the visibility and the calibration state of the instru-
ment, and that can read a value indicated by an indicator
and wirelessly take out the value to outside; an IC tag
system for an instrument; an instrument provided with
the IC tag unit; and a method for calibrating an instrument
provided with the IC tag unit.

[0016] 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
[0017]

FIG. 1A is a front view of an instrument that is pro-
vided with an IC tag unit for an instrument according
to a first embodiment of the present invention.

FIG. 1B is a partially-cut side view.

FIG. 1C is a front view of the IC tag unit only.

FIG. 2 is an exploded side view of FIG. 1B.

FIG. 3 is a cross-sectional view of a main part of FIG.
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1B.

FIG. 4 is a plan view of a scale increment reading
module shown in FIG. 3.

FIG. 5 is a block diagram showing a configuration of
an IC tag system for an instrument according to the
present invention.

FIG. 6 is a block diagram showing a configuration of
an IC tag system for an instrument according to a
second embodiment of the present invention.

FIG. 7 shows a state in which an IC tag system for
an instrument according to a third embodiment of
the present invention is mounted, in which (a) is a
perspective view of the instrument, and (b) is a side
view thereof.

FIG. 8A is a diagram showing the relationship be-
tweenan IC tag unitand an indicatorand s a diagram
showing a normal mounting state, according to a
fourth embodiment of the present invention.

FIG. 8B is a diagram showing the relationship be-
tween the IC tag unit and the indicator and is a dia-
gram showing a state at the time of zero point cali-
bration, according to the fourth embodiment of the
present invention.

FIG. 8C is a diagram showing the relationship be-
tween the IC tag unit and the indicator and is a front
view showing a state of maximum value calibration,
according to the fourth embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0018] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the draw-
ings. First, with reference to FIGS. 1 to 6, a first embod-
iment is described.

[0019] Inaninstrument 50 having mounted thereto an
|C tag unit 10, for an instrument, according to the present
invention, as shownin FIGS. 1to 3,aBourdon 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 an indicator 55.
Accordingly, the indicator 55 is rotated relative to scale
increments 56a of the scale plate 56 by action of the
Bourdon tube mechanism 57 and indicates a pressure.
Tothe frontface of the scale plate 56, a transparent cover
plate 53 for protecting the scale plate 56 is provided, and
is supported by the case body 51 as a result of a cover
52 being engaged by a thread with the case body 51 with
a facing 54 interposed between. Here, a Bourdon tube
pressure gauge is used as an example, but the present
invention can be applied to any type of instrument that
has an indicator.

[0020] The scale increments 56a of the scale plate 56
are arranged in an arc shape around the center axis of
the indicator 55. In this example, the tip of the indicator
55 rotates from a scale increment of 0 to 1.5, due to pres-
sure applied from below to the Bourdon tube mechanism
57, toindicate a pressure. As instrument information, the
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name of the manufacturer, the kind of the instrument such
as, for example, pressure gauge or flowmeter, the per-
formance (heat resisting, anti-shock, or the like) and ac-
curacy class of the instrument, and use condition (use
no oil, use no water, main part SUS, or the like) are in-
dicated near the center of the scale plate 56. Further, the
emblem of the company or the like is indicated therebe-
low.

[0021] 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 from an adhesive, for attachment to the transpar-
ent cover plate 53 is provided. Both the first sheet 14a
and the second sheet 14b are formed from a deformable
synthetic 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, atransparent syn-
thetic resin sheet is used so as not to impair the visibility
of the scale plate 56. The attachment layer 15 is similarly
transparent. 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 smaller
than the inner diameter of the cover 52. However, the
diameter may be close to the inner diameter or may be
slightly smaller than the inner diameter.

[0022] AsshowninFIGS. 1to 3,the ICtag 11 includes
an IC chip 12and anantenna 13 each of which is attached
to the first sheet 14a. As shown in FIG. 1, the IC chip 12
is provided near the center of the indicator 55, and the
antenna 13 is provided on the IC chip. In the present
invention, for the antenna 13, an RFID provided with a
power module 31 which transmits and receives a radio
wave having RF (Radio Frequency), thus drives the IC
chip 12 by electromotive force of electromagnetic wave,
and communicates with a memory of the IC chip 12 by
aradio wave, is used.

[0023] In the memory of the IC chip 12 of the IC tag
unit 10 for an instrument, information is stored such as
an inspection state before attachment to the instrument
or an inspection state at the time of an inspection, a
unigue ID number of the instrument 50, the model of the
instrument 50, calibration time limit of the instrument 50,
date of previous inspection of the instrument 50, sched-
uled date of the next inspection, the name of an inspec-
tion operator, and time stamp.

[0024] The antenna 13 is formed on the IC chip 12 by
etching of a metal, or the like in this example. However,
the antenna 13 may also be formed by printing or vapor
deposition on the sheet 14. Further, by an "application
and crystallization method" in which: a coating-type or-
ganic semiconductor "alkyl DNBDT" is used; and when
application onto the sheet 14 is performed, crystallization
simultaneously occurs to forma film, an RFID logic circuit
may be produced with use of only an organic TFT rectifier,
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and may be used as the IC tag 11.

[0025] As indicated by the reference character 13’ in
FIG. 1A and FIG. 1C, the antenna 13 may be formed as
alaminate of ametal foil or resin and a metal foil or etching
s0 as to have such an arc shape that surrounds the scale
plate 56, and the antenna 13 may be attached to the
facing 54. When the facing 54 is made of resin, magnetic
influence from the case body 51 and the cover 52 can
be prevented, and in addition, since the dimensions are
large, an RF wave having a long wavelength and large
feeding energy can be received. The IC chip 11 and the
antenna 13’ are connected by means of an extraction
portion 13a’ and an attachable/detachable connector
13b’.

[0026] 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 polyesterresin
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 to each other, and thus allows the RFID tag to
be accommodated. For the thermoplastic resin layer, for
example, one, ortwo or more selected from a low-density
polyethylene, a medium-density polyethylene, a high-
density polyethylene, a linear (flocculent) low-density
polyethylene, an ethylene-a-olefin copolymer obtained
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 eth-
ylene-methacrylic acid copolymer, an ethylene-propyl-
ene copolymer, a methylpentene polymer, an acid-mod-
ified polyolefin resin obtained by modifying a polyolefin
resin such as a polyethylene or polypropylene with an
unsaturated carboxylic acid such as acrylic acid, meth-
acrylic acid, maleic anhydride, or fumaric acid, and the
like, can be used. The thickness of the thermoplasticresin
layer is preferably about 10 um to 100 pm in considera-
tion of heat sealing property and the like. The same ap-
plies to the laminate material of the antenna 13’

[0027] Further, for the transparent cover plate 53 and
amember 23, not only the material of the sheet 14 formed
$0 as to be hard as described above but also an acrylic
plate, a polycarbonate plate, a glass plate, or the like can
be used. For the attachment layer 15, for example, an
acrylic adhesive can be used, or an adhesive containing
an acrylic polymer 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 scat-
tering is prevented.

[0028] A scale increment reading module 20 includes
a proximity sensor 21 provided on the sheet 14, and a
conductive target 22 provided near the center axis of the
indicator 55. For the proximity sensor 21, an induction
type proximity sensor, which is a proximity sensor capa-
ble of detecting movement of an indicator in a contactless
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manner, is used. Not limited to this, a capacitance type
proximity sensor maybe used, an optical proximity sensor
maybe used, or another sensor such as a magnetic sen-
sor obtained by attaching a magnet to an indicator to
perform detection may be used.

[0029] As shown in FIGS. 1A to 1C, 3, and 4, in the
conductive target 22, a conductive pattern 24 in a spiral
shape is formed on a sheet 23 by etching, printing, or the
like, and is attached near the center of the indicator 55
through an attachment layer 25 formed from an adhesive
material or the like. The proximity sensor 21 has a de-
tection coil 21a. The thickness of the spiral located close
to the detection coil 21a changes due to rotation of the
indicator 55, and the proportion between the conductive
layer and the insulation layer changes. Accordingly, the
rotation of the conductive target, i.e., the rotation angle
of the indicator 55 can be detected.

[0030] Inthe present embodiment, the conductive tar-
get 22 is used so as to enable detection even when the
indicator is made of resin. However, when the indicator
55 is made of metal, the indicator 55 may be directly
detected by the proximity sensor without using the con-
ductive target 22. For the proximity sensor, for example,
one of LDC 1000 series of Texas Instruments Inc. can
be used.

[0031] Inthe present embodiment, as shown in FIGS.
1A to 1C, 3, and 5, a long range communication unit 70
is fixed to the rear face of the instrument 50 and used as
a wireless communication device. The long range com-
munication unit 70 includes: a short range communica-
tion module 71 which performs short range communica-
tion with the |IC tag unit 10 described above; along range
communication module 72 which performs long range
communication in accordance with a specification such
as 3G or wifi (registered trade mark); a battery 73 for
driving these; and an antenna 74 used for each of short
range communication and long range communication.
The long range communication module 72 can be oper-
ated by a mobile terminal having a UIF such as a smart-
phone 91, or a personal computer 92. The personal com-
puter includes: a body 92a having a CPU, a memory, and
abus; a display 92b; a keyboard 92c¢; a mouse 92d; and
the like.

[0032] Forthe short range communication, a commu-
nication method such as RFID, BLE (Bluetooth Low En-
ergy (Bluetooth is a registered trade mark)), or the like
that is operable at weak power can be used. Induction
current is supplied by the short range communication
module 71, whereby power can be supplied via the power
module 31 to the RFID and the proximity sensor 21, and
the pressure value can be read even in a state where the
indicator cannot be seen, such as when the glass is dirty.
Further, the threshold for monitoring the pressure can be
changed and error processing can be changed, by the
smartphone 91 orthe PC 92 (hereinafter, the smartphone
91 or the like).

[0033] The proximity sensor 21 includes an A/D con-
version unit in addition to the detection coil 21a. The ro-
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tation angle (i.e., pressure value) of the indicator 55 as
an analog value read by the detection coil 21a is con-
verted into a digital value by the A/D conversion unit, and
the obtained digital value is transmitted to the shortrange
communication module 71 through low-power-consump-
tion short range wireless communication by the IC tag
unit 10. Further, data is periodically transmitted by the
long range communication unit 70 to the smartphone 91
and the personal computer 92 at remote places.

[0034] Oneexample of a method for manufacturing the
IC tag unit 10 for an instrument is described. First, to the
first sheet 14a having one face that has the attachment
layer 15 and release paper provided thereon, the IC chip
12 and the antenna 13 are mounted in advance by an
adhesive or by another manner. Meanwhile, a thermo-
plastic resin is applied to the surface, of the second 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 pressure being
applied (attaching of resins to each other by the thermo-
plastic resin being heated and melted) or by pressure
being applied without heating (adhesive component is
contained between the films). Thereafter, the sheets are
cut into a circular shape according to the size of the in-
strument.

[0035] When the IC tag unit 10 for an instrument is to
be mounted, the release paper 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).

[0636] Calibration and initial setting at the time of
mounting the tag unit 10 are described. In a state where
the instrument 50 is not under pressure, the smartphone
91 or the like is operated such that the value obtained by
the proximity sensor 21 described above is stored as a
zero value in the IC tag 11. Next, pressure is applied to
the instrument 50 such that the indicator 55 indicates the
maximum value, and the smartphone 91 or the like is
operated such that the value at this time is stored as the
maximum value in the IC tag 11. In this manner, calibra-
tion of the maximum value is performed, and together
with the afore-mentioned minimum value, output (voltage
value) of the proximity sensor 21 can be converted into
a pressure value.
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[0037] The values obtained in this calibration are
stored in a memory of the IC tag of the IC tag sensor unit
together with the date and time of the calibration per-
formed. Further, settings such as an interval at which
data of the sensor is transmitted, clock adjustment, and
a pressure value for which an alert mail is issued, are
performed via the mobile terminal and the long range
communication unit.

[0038] Next, other embodiments of the present inven-
tion will be described. In the description below, the same
components as those in the embodiment described
above are denoted by the same reference characters.
Further, the embodiments can be implemented in com-
binations thereof.

[0039] A second embodiment shown in FIG. 6 is dif-
ferent in that power supply and communication with re-
spect to the IC tag unit 10 are performed by use of a
reader writer 80, instead of the long range communica-
tion unit 70. The reader writer 80 includes a transmis-
sion/reception unit 81, a control device 82, a touch panel
83, and an antenna 84, and can perform operation de-
scribed above with respect to the IC tag unit 10 via the
touch panel 83. Further, also during maintenance of the
long range communication unit 70 or power failure, read-
ing and the like of the indicator can be performed by use
of the reader writer 80.

[0040] Inthe second embodiment of the presentinven-
tion shown in FIG. 7, the long range communication unit
70is fixed onthe instrument 50 by means of a plate spring
76 having an open lower end 76a. This unit 70 includes
the short range communication module 71, the long
range communication module 72, and the battery 73 as
inthe embodiment described above, butfurther, includes
a solar battery 75, and generated power therein is
charged into the battery 73 to be used. By supplying in-
duction current from the reader writer 80 to the IC tag 11
and the proximity sensor 21, it is possible to read the
value of the sensor even in a state where there is no
power supply during maintenance and inspection, and it
is possible to read the pressure value even in a state
where the indicator cannot be seen such as when the
glass is dirty.

[0041] In a fourth embodiment shown in FIGS. 8A to
8C, calibration regarding the zero pointand the maximum
point is performed without moving the indicator 55. In the
present embodiment, as shown in FIG. 8A the IC tag
unit 10 is formed so as to have a larger diameter than in
the embodiments described above, and the outer periph-
ery of the IC tag unit 10 is located near the scale incre-
ments 56a of the instrument 50. Further, a first pointer
19a and a second pointer 19b are provided so as to be
respectively located at the zero point and the maximum
point of the scale increments 56a.

[0042] For calibration, as shown in FIG. 8B, first, in
order to make the first pointer 19a overlap an indicating
portion 55a of the indicator 55, the IC tag unit 10 is rotated
in the direction of an arrow R1 together with the trans-
parent cover plate 53 until the first pointer 19a and the
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indicating portion 55a are overlapped with each other. In
this state, the zero point calibration described above is
performed. Next, as shown in FIG. 8C, the IC tag unit 10
is rotated in the direction of an arrow R2 together with
the transparent cover plate 53 until the second pointer
19b and the indicating portion 55a are overlapped with
each other. In this state, the maximum point calibration
described above is performed. Then, the IC tag unit 10
is rotated until the state shown in FIG. 8Ais realized, and
the calibration ends. When the IC tag unit 10 is rotated,
the facing 54 and the antenna 13’ may be simultaneously
rotated, but may be rotated with the connector 13b’ of
the antenna 13’ removed.

[0043] The conductive target 22 described above may
be provided with a projection similar to the indicating por-
tion 55a. As a result, if rotation is performed such that
the projection of the conductive target 22 is aligned to
each ofthe zero point and the maximum point of the scale
increments 56a and the above described calibration op-
eration is performed for each alignment, the above cali-
bration can be performed by rotating the conductive tar-
get 22 to a position where the projection is overlapped
with the indicating portion 55a.

INDUSTRIAL APPLICABILITY

[0044] The presentinvention, when mounted to an ex-
isting instrument, can be used as a support device for
checking calibration of the instrument and for performing
periodic inspection of the instrument. The presentinven-
tion can be used for existing instruments, for example,
industrial instruments such as pressure gauges, ther-
mometers, flowmeters, and power meters.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0045]

10: IC tag unit

11: IC tag

12: IC chip

13: antenna

14: sheet

14a: first sheet

14b:  second sheet

15: attachment layer
20: scale increment reading module
21: proximity sensor
21a:  detection coil

22: conductive target
23: sheet

24: conductive pattern
25: attachment layer
30: wireless reader
31: power module

50: instrument

51: case body

52: cover
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53: transparent cover plate

54: facing

55: indicator

55a: indicating portion

56: scale plate

S56a:  scale increment

57: Bourdon tube mechanism

70: long range communication unit
71: short range communication module
72: long range communication module
73: battery

74: antenna

75: solar battery

76: fixing tool

80: reader writer

81: transmission/reception unit

82: control device

83: touch panel

84: antenna

91: smartphone (mobile terminal)
92: PC

Claims

1. A system comprising an IC tag unit (10) for an in-
strument (50) and the instrument (50),

the IC tag unit (10) being configured to be mount-
ed to said instrument (50),

the instrument (50) having: a scale plate (56)
and an indicator (55); and a transparent cover
plate (53) which covers the scale plate (56) and
the indicator (55), the scale plate (56) provided
with scale increments (56a),

the IC tag unit (10) comprising:

an IC tag (11) including an IC chip (12) and
an antenna (13), the IC tag (11) being ca-
pable of communicating stored information
by a radio wave in a contactless manner;
and

a mounting medium (14) configured to
mountthe ICtag(11) to the transparent cov-
er plate (53) and hold the IC tag (11),

the IC tag unit (10) being configured to be used
together with a wireless reader (30) which per-
forms wireless communication with the IC tag
(11), wherein

the IC tag (11) performs wireless communica-
tion with the wireless reader (30) via the antenna
(13), and

the IC tag (11) is provided on the mounting me-
dium (14) at a position where the IC tag (11) is
not overlapped, in a viewing direction, with any
of the scale increments (56a) and an indicating
portion (55a) of the indicator (55) at a time of
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mounting the IC tag (11)to the transparent cover
plate (53),

characterized in that

the IC tag unit (10) further comprises a scale
increment reading module (20) which

reads operation of the indicator (55), and which
includes a sensor (21) which is opposed to the
indicator (55) on the mounting medium (14) and
which reads a position of the indicator (55) on
the basis of relative movement thereof.

The system according to claim 1, wherein

the wireless reader (30) includes a module (71) for
shortrange wireless communication to be performed
with the IC tag (11), and further includes a module
(72) for long range wireless communication.

The system according to claim 1, wherein

the mounting medium (14) holds the sensor (21)
such that the sensor (21) is located near a center
axis of the indicator (55), and a marker which spec-
ifies an angle on the basis of rotation thereof relative
to the sensor (21) is mounted near the center axis
of the indicator (55).

The system according to claim 3, wherein

the mounting medium (14) has a first pointer (19a)
and a second pointer (19b) that indicate positions of
a minimum value and a maximum value of the indi-
cator (55), and each of the pointers (19a, 19b) can
be aligned with the indicator (55) by rotating the
mounting medium (14) relative to the marker fixed
to the indicator (55).

The system according to claim 1 or 2, wherein

the instrument (50) includes a facing (54), and the
antenna (13) is provided along the facing (54) so as
to surround the scale plate (56).

A further IC tag system, comprising:

the system and the wireless reader (30) accord-
ing to claim 1, wherein

the wireless reader (30) has a power source
from which power to be supplied to the power
module (31) of the IC tag (11) is obtained.

The further system according to claim 6, wherein
the wireless reader (30) includes a battery (73) as
the power source.

The further system according to claim 6, wherein
the wireless reader (30) includes a solar battery (75)
as the power source.

The further system according to claim 6, wherein
the wireless reader (30) is a reader writer (80).
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10. A system according to claim 1, wherein

1.

the mounting medium (14) holds the sensor (21)
such that the sensor (21) is located near a center
axis of the indicator (55), and a marker which spec-
ifies an angle on the basis of rotation thereof relative
to the sensor (21) is mounted near the center axis
of the indicator (55).

A method to be carried out with the system according
to claim 4, wherein the method comprises calibrating
the instrument (50), the method comprising the fol-
lowing steps:

performing zero point calibration by rotating the
IC tag unit (10) together with the transparent
cover plate (53) such that the first pointer (19a)
is overlapped with an indicating portion (55a) of
the indicator (55);

performing maximum point calibration by rotat-
ing the IC tag unit (10) together with the trans-
parent cover plate (53) such that the second
pointer (19b) is overlapped with the indicating
portion (55a), and

rotating the IC tag unit (10) together with the
transparent cover plate (53) until the first pointer
(19a) and the second pointer (19b) are over-
lapped with corresponding portions of the scale
increments (56a) of the scale plate (56).

Patentanspriiche

1.

System, das eine IC-Tag-Einheit (10) fir ein Instru-
ment (50) und das Instrument (50) umfasst,

wobei die IC-Tag-Einheit (10) konfiguriertist, um
an dem Instrument (50) angebracht zu werden,
wobei das Instrument (50) folgendes aufweist:
eine Skalenplatte (56) und einen Anzeiger (55);
und eine transparente Abdeckplatte (53), die die
Skalenplatte (56) und den Anzeiger (55) be-
deckt, wobei die Skalenplatte (56) mit Skalenin-
krementen (56a) versehen ist,

wobei die IC-Tag-Einheit (10) folgendes um-
fasst:

ein IC-Tag (11), das einen IC-Chip (12) und
eine Antenne (13) enthalt, wobei das IC-
Tag (11) gespeicherte Information mittels
Funkwelle auf kontaktlose Weise kommu-
nizieren kann; und

ein Montagemedium (14), das konfiguriert
ist, um das IC-Tag (11) an der transparen-
ten Abdeckplatte (53) anzubringen montie-
ren und das IC-Tag (11) zu halten,

wobei die IC-Tag-Einheit (10) konfiguriertist,um
zusammen mit einem drahtlosen Lesegerat (30)
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verwendet zu werden, welches eine drahtlose
Kommunikation mitdem C-Tag (11) durchfihrt,
wobei

das IC-Tag (11) eine drahtlose Kommunikation
mit dem drahtlosen Lesegerat (30) Uber die An-
tenne (13) durchfuhrt, und

das IC-Tag (11) an dem Montagemedium (14)
bei einer Position vorgesehenist, wo das IC-Tag
(11) in einer Blickrichtung zu einer Zeit eines
Montierens des IC-Tag (11) an der transparen-
ten Abdeckplatte (53) nicht mit irgendwelchen
der Skaleninkremente (56a) und einem Anzei-
geteilbereich (55a) des Anzeigers (55) Uber-
lappt ist,

dadurch gekennzeichnet, dass

die IC-Tag-Einheit (10) weiterhin ein Skalenin-
krement-Lesemodul (20) umfasst, das

eine Operation des Anzeigers (55) liest, und das
einen Sensor (21) enthalt, der gegenilber dem
Anzeiger (55) auf dem Montagemedium (14)an-
geordnetist und dereine Position des Anzeigers
(55) auf der Basis einer relativen Bewegung da-
von liest.

System nach Anspruch 1, wobei

das drahtlose Lesegerat (30) ein Modul (71) fur mit
demIC-Tag (11) durchzufihrende drahtlose Nahbe-
reichskommunikation enthalt und weiterhin ein Mo-
dul (72) far drahtlose Fernbereichskommunikation
enthalt.

System nach Anspruch 1, wobei

das Montagemedium (14) den Sensor (21) so halt,
dass der Sensor (21) nahe einer zentralen Achse
des Anzeigers (55) angeordnet ist, und eine Markie-
rung, die einen Winkel auf der Basis einer Drehung
davon relativ zum Sensor (21) spezifiziert, nahe der
zentralen Achse des Zeigers (55) angebracht ist.

System nach Anspruch 3, wobei

das Montagemedium (14) einen ersten Zeiger (19a)
und einen zweiten Zeiger (19b) hat, die Positionen
eines minimalen Werts und eines maximalen Werts
des Anzeigers (55) anzeigen, und jeder der Zeiger
(19a, 19b) durch Drehen des Montagemediums (14)
relativ zu der an dem Anzeiger (55) fixierten Markie-
rung mit dem Anzeiger (55) ausgerichtet werden
kann.

System nach Anspruch 1 oder 2, wobei

das Instrument (50) eine Vorderseitenflache (54)
enthalt und die Antenne (13) entlang der Vordersei-
tenflache (54) derart vorgesehen ist, dass sie die
Skalenplatte (56) umgibt.

Weiteres |C-Tag-System, umfassend:

das System und das drahtlose Lesegerat (30)
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7.

10.

1.

nach Anspruch 1, wobei

das drahtlose Lesegerat (30) eine Stromquelle
hat, von der zum Strommodul (31) des IC-Tags
(11) zuzufibrender Strom erhalten wird.

Weiteres System nach Anspruch 6, wobei
das drahtlose Lesegerét (30) eine Batterie (73) als
die Stromquelle enthalt.

Weiteres System nach Anspruch 6, wobei
drahtlose Lesegerat (30) eine Solarbatterie (73) als
die Stromqguelle enthalt.

Weiteres System nach Anspruch 6, wobei
drahtlose Lesegerat (30) ein Lese-/Schreibgerat
(80)ist.

System nach Anspruch 1, wobei

das Montagemedium (14) den Sensor (21) so halt,
dass der Sensor (21) nahe einer zentralen Achse
des Anzeigers (55) angeordnetist, und eine Markie-
rung, die einen Winkel auf der Basis einer Drehung
davon relativ zum Sensor (21) spezifiziert, nahe der
zentralen Achse des Zeigers (55) angebracht ist.

Verfahren, um mit dem System nach Anspruch 4
ausgeflihrt zu werden, wobei das Verfahren ein Ka-
librieren des Instruments (50) umfasst, wobei das
Verfahren die folgenden Schritte umfasst:

Durchfthren einer Nullpunkt-Kalibrierung durch
Drehen der IC-Tag-Einheit (10) zusammen mit
der transparenten Abdeckplatte (53), so dass
der erste Zeiger (19a) mit einem Anzeigeteilbe-
reich (55a) des Anzeigers (55) Uberlappt ist;
Durchfihren einer Maximalpunkt-Kalibrierung
durch Drehen der IC-Tag-Einheit (10) zusam-
men mit der transparenten Abdeckplatte (53),
so dass der zweite Zeiger (19b) mit dem Anzei-
geteilbereich (55a) Uberlappt ist, und

Drehen der IC-Tag-Einheit (10) zusammen mit
der transparenten Abdeckplatte (53), bis der
erste Zeiger (19a) und der zweite Zeiger (19b)
mit entsprechenden Teilbereichen der Skale-
ninkremente (56a) der Skalenplatte (56) liber-
lappt sind.

Revendications

1.

Systéme comprenant une unité d'étiquette a circuit
intégré (10) pour un instrument (50) et 'instrument
(50).

unité d’étiquette a circuitintégré (10) étant con-
figurée pour étre montée sur ledit instrument
(50),

linstrument (50) présentant : une plaque gra-
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duée (56), un indicateur (55) et une plaque de
couverture transparente (53) qui couvre la pla-
que graduée (56) et l'indicateur (55), la plaque
graduée (56) étant pourvue de graduations
(56a),

lunité d'étiquette & circuit
comprenant :

intégré  (10)

une étiquette a circuit intégré (11) incluant
une puce électronique et une antenne (13),
I'étiquette a circuit intégré (11) étant apte a
communiquer, par onde radio sans contact,
des informations stockées, et

un milieu de montage (14) configuré pour
monter I'étiquette a circuit intégré (11) sur
la plague de couverture transparente (53)
et retenir I'étiquette a circuit intégre (11),
Punité d’étiquette a circuit intégré (10) étant
configurée pour étre utilisée avec un lecteur
sans fil (30) qui effectue des communica-
tions sans fil avec I'étiquette a circuit intégré
(11), I'étiquette a circuit intégré (11) effec-
tuant des communications sans fil avec le
lecteur sans fil (30) via I'antenne (13), et
I'étiquette a circuit intégré (11) est prévue
sur le milieu de montage (14) dans une po-
sition, dans laguelle elle n’est chevauchée,
dans une direction de vision, nipar des gra-
duations (56a), ni par une partie d’indication
(55a) de lindicateur (55) a un moment,
auquel elle est montée sur la plaque de cou-
verture transparente (53).

caractérisé en ce que

Punité d’étiquette a circuit intégré (10) com-
prend en plus un module de lecture de gra-
duations (20) qui

lit le fonctionnement de lindicateur (55) et
qui

inclut un capteur (21) qui est opposé a I'in-
dicateur (55) sur le milieu de montage (14)
et lit une position de I'indicateur (55) sur la
base d’un déplacement relatif de celui-ci.

Systéme suivant la revendication 1, dans lequel

le lecteur sans fil (30) inclut un module (71) pour une
communication sans fil a courte portée a effectuer
avec l'étiquette a circuit intégré (11), ainsi gu’un mo-
dule (72) pour une communication sans fil a longue
portée.

Systéme suivant la revendication 1, dans lequel

le milieu de montage (14) retient le capteur (21) de
sorte que celui-ci se situe a proximité d’'un axe central
de lindicateur (55), et un marqueur, qui spécifie un
angle sur la base d’une rotation de ce demier par
rapport au capteur (21), est monté a proximité de
I'axe central de lindicateur (55).
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10

4,

10.

1.

Systéme suivant la revendication 3, dans lequel

le milieu de montage (14) présente un premier poin-
teur (19a) et un second pointer (19b) quiindique des
positions d’une valeur minimale et d’une valeur maxi-
male de lindicateur (55) et chacun des pointeurs
(19a, 19b) peut étre aligné sur l'indicateur (55) par
rotation du milieu de montage (14) par rapport au
marqueur fixé sur 'indicateur (55).

Systéme suivantla revendication 1 ou 2, danslequel
Pinstrument (50) inclut un parement (54) et 'antenne
(13) est prévue le long du parement (54) de sorte
entourer la plague graduée (56).

Un autre systéme d’étiquette a circuit intégré
comprenant :

le systéme et le lecteur sans fil (30) suivant la
revendication 1, dans lequel

le lecteur sans fil (30) présente une source d’ali-
mentation, a partir de laquelle est obtenue une
puissance a fournir au module d’alimentation
(31) de I'étiquette a circuit intégré (11).

L’autre systéme suivant la revendication 6, dans le-
quel

le lecteur sans fil (30) inclut une pile (73) comme
source d’alimentation.

L’autre systéme suivant la revendication 6, dans le-
quel

le lecteur sans fil (30) inclutune pile solaire (75) com-
me source d’'alimentation.

L’autre systéme suivant la revendication 6, dans le-
quel
le lecteur sans fil (30) est un lecteur scripteur (80).

Systéme suivant la revendication 1, dans lequel

le milieu de montage (14) retient le capteur (21) de
sorte que celui-cise situe a proximité d’un axe central
de lindicateur (55) et un marqueur, qui spécifie un
angle surlabase derotation de ce dernier par rapport
au capteur (21), est monté a proximité de 'axe cen-
tral de 'indicateur (55).

Procédé a exécuter au moyen du systéme suivant
la revendication 4, le procédé comprenant I'étalon-
nage de linstrument (50), le procédé comprenant
les étapes suivantes qui consistent a :

effectuer un étalonnage du point zéro en faisant
tourner Funité d’étiquette a circuit intégré (10)
avec la plague de couverture transparente (53)
de sorte que le premier pointeur (19a) est che-
vauché par une partie d’'indication (55a) de l'in-
dicateur (55),

effectuer un étalonnage du point maximal en fai-
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sant tourner 'unité d’étiquette a circuit intégré
(10) avec la plague de couverture transparente
(53) de sorte que le second pointeur (19b) est
chevauché par la partie d’'indication (55a), et
faire tourner l'unité d’étiquette a circuit intégré
(10) avec la plague de couverture transparente
(53) jusqu’a ce que le premier pointeur (19a) et
le second pointeur (19b) soient chevauchés par
des parties correspondantes des graduations
(562a) de la plaque graduée (56).
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Fig. 1A
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Fig. 1B
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Fig. 1C
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Fig. 6
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Fig. 8A
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