I X

MONI TORI NG SYSTEM W TH PONER SUPPLY BUI LT THEREI N BACKGROUND OF THE qﬁOTf}g,g
| NVENTI ON Field of the Invention: The present invention relates to a 1Potd
nmoni toring systemfor maintaining and i nspecting valves such as a pressure
reduci ng valve, a safety valve, an automatic control valve, a directiona
control check valve, attached to various pipe arrangenents, traps such as a
Steam trap arMONITRBRBING apYSTEMVAITHBUBOWERI BUPPEY BUILA MEERETINvari ous
factories. The present invention relates particularly to a nonitoring
systemwith a built- in power supply, which is capable of reducing expenses
used to install the nonitoring system and obtaining a stable output result

of noni t ori NRACKCROUND | O DHEt IRVENTEONd Art: Plant facilities such as
~various rotating machi nes and driving machi nes, and val ves for controlling
‘the flows of Kigldwet fthe dEnveneioeen nounted in | arge nunbers on

production sites in various factories. These-facilities and valves have

been constantly or [&e RNesenly invertied nadaheai tor admPBiteKanNg operating
condi tions according to the degree of their inpgrtance in order to obtain

the maxi mum VEYSHEN of OB BYLBER HRLRP t ANEheNFPRCFERSe NeAYPSoFUEEN&FMR i on - and

mai ntai n the naxinun1ngéit¥ of gioduction. As thi conventi onal nonitoring
system one H¥essure reducing valve, a safety valve, an automatic

control valve, a directional control check valve,
attached to various pipe arrangements, traps such as a
steam trap and a gas trap, or various faéilities
installed in various factories. The present invention
relates particularly to a monitoring system with a built-
in powér supbly, which is capable of reducing expenses
used to install the monitoring system and obtaining a
stable output result of monitoring.

Description of the Related Art:

Plant facilities such as wvarious rotating_machines
and driving machines, and valves for controlling the
flows of various fluids have been mounted in large
numbers on production sites in various factories. These
facilitiés and vélves_have been constantly or
periodicélly'inspected and monitored for their operating
conditions according to the degree of their importancé in
order to obtain the maximum volume of production with the
ninimum energy of coﬁsumption and maintain the maximum
quality of production.

As the conventional monitoring system, one has
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~generally been used which senses physical quantities such as tenperatures,
"pressure, and vibrations to be nonitored, conpares each sensed value with a
predet erm ned reference val ue, and observes a change in each sensed val ue
with tinme, thereby nmaking a decision or determi nation as to whether an
object to be nonitored nornmally operates or is brought into a possibility

t hat the obj egénerkllliebdehouseBawhict isermsssr ghitaireal |qudriei they estichnal
nonitoring system a comercial source used through a general electrica
wire or |line,aa pemperakhreshapriessuxesolaard bathmtions o thermehi pored,;

. generating elenment or device, etc. have been used as driving sources for a
~sensor -unit, aomparelnmegtct depgedy vaidiue witth &ipredetiamwined ssefenenseng
"the conmercial 'source of the conventional driving sources is acconpani ed by
a probl em in vaduet hand ebservels w changersde ¢ senspd tembee antthecones
conpl ex, thereby increasing its cost, a problemin that the photocel

' cannot obt ai ntimeuf therehy Bp&idngosoCierd Sigt oBmtdetigmingtionids stand t he
el ectronotive force is reduced with snudges of_the surface of a )

| i ght - r ecei vi WgephgEl anppbiestolLe el MOMHORAE NUHMAIY RRITA RN PRt 1fg
devi ce cannot_obtain a stable el ectrqonotive force at, all times. It i

t
theref ore an BBPRENLOADNERe2pPESSALILAINEIGT iR RIRE é!ﬁ”aldv]eﬁﬂi‘%dég a

nmoni toring syst capabl e of providing |less installation expenses and
Obtainingga ggagghrepﬁn Sear Future.nd p

In the conventional monitoring system, a commercial
source used through a general électrical wire 6r line, a
photocell; that is, a solar béttery,.or a thermal power-
generating element or device, etc. have been used as
driving sources for a sensor unit, an arithmetic display
unit, etc.

The monitoring system using the commercial source
of the conventional driving sources ‘is accompanied by a
problem in that the electrical wire is made long in
distaﬁce and becomes coﬁplex, thereby increésing its cost,
a problem in that the photocell cannot obtain a |
sufficient electromotive force at night or indoors and
the electromotive force is reduced with smudges of the
surface of a light-receiving panel, or a problem in that
the thermal powef-generating device cannot obtain a
stable électrdmotive force at all times.

It is therefore an object of the presenﬁ invention
to provide an advanced monitoring system capable of

proViding less installation expenses and obtaining a
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;stable output result of nonitoring for a predeterm ned period to thereby
make it possible to reliably confirm operatft et | arious
facilities and val ves. SUMVARY OF THE | NVE F%&C E&f Hﬂg%ﬁgy ding to one
aspect of the invention, there is provided & iwals m conpri sing:
a sensor unit for sensing one or nore physical quantities including
‘tenperature, ptabidreutpulr aeiswlt odundnicedes afme,a qunedatesahinaed or pH,
of an object to be nonitored; an arithnetic display unit for determning or
deci di ng, baspdrhbodetohtharebysmaked iy prasislensor reiliabihetdmwtiamsai d 10
object to be nonitored operates nornmally or is in a state where the said
obj ect may | eageratfiiagl aoaditicms wdavanitaws; farid &t des vamd paivwees suppl y

i ncorporated in at | east one of said sensor unit and said arithmetic

di splay unit; and a coupling portion for coupling said sensor unit and said
arithmetic display unit to each other by wire or radio; and whérein the
sai d obj ect. aPPMMARY| QFdTHE JAVENIFON her et hr ough and sai d sensor unit is
fixedly nounted directly to or in the vicinity of said correspondi ng object
to be nonitored. ThuACCargdngr touppry aspecic efpdha daventean pditRrehk¥e an
electrical wre is _maximzed in |ength and becones conplex, to thereby omt
the el ectri caPrRViEedaAdMRNISRE NG SYSFe Y AR IFIRG R FRNSPeenRt

st abl est driv% source,i s required, mE@Leq¥ instaJrﬁtion 20 . expenses can be
reduced and afpred&PSiRCHORs CFHPIWENIAE AYHIFT b AP EHH B2 TRERi A8d.

The above, other objects and features of,the invention.wll hereinafter be
described i n HEFRPFEbY ERa BTESTHS oftHY GG i s WIFR BFer et (he

acconmpanyl ng be monitored, an arithmetic display unit for making a

decision or determination, based on the value sensed by
the sensor unit, as to whether an object to be monitored
normally operates or is brought into a possibility that
the object will lead to a failure in near future, and a
driving power supply incorporated in at least one of'the
sensor unit, the arithmetic display unit and a coupling
portion for coupling thelsensor unit and the arithmetic
display unit to each other by wire or.radio. Thus, a
power'supply is incorporated into a point where an
electrical wire is maximized in length and becomes
complex, to thereby omit the electrical wire, and a power
supply is built in a point where a stablest drive source
is required, whereby insfallation expenses can be reduced
and a predetermined stable result of monitoring can be
obtained.

The above, other objects and features of the
invention will hereinafter be described in detail by the
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drawi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e the specification
concludes with clains particularly pointing out and distinctly claimng the
subject matter which is regarded as the invention, it is believed that the
i nvention, the objects and features of the invention and further objects,
features and advantages thereof will be better understood fromthe
fol |l owi ng des€pilpbwingt andodimerndmnedittiloireferentde e conpaagcogpanygdnggs i n
which: Fig. 1 is a block diagramshowing a first enbodi nent of a nonitoring
system wi t h adipawiingisn power supply, according to the present invention;
Fig. 2 is a block diagramillustrating a second enbodi nrent of a nonitoring
systemwi th a built-in power supply, according to the present invention;
Fig. 3 is a block diagram depicting an enbodi nent of a steamtrap-oriented
moni t ori ng syBREEF CRIFNIUON. QFy THEWORAMUENFS, according to the present
invention; Fig. 4 is an_enlarged cross-sectional view of, a sensor enpl oyed
in the-steam trap- or VBAled thenSPELEiLkd CafdommaBIdes pith Tl Fig. 5 is
a cross-sectional ,view showi ng g nodificatjon of, the sensor shown in Fig.
4. 4  DETA PEBHESERIAY) Q2O TRdE PRERIRRED MRt NENTR1ming the

subject matter which is regarded as the invention, it is

believed that the invention, the objects and features of
the invention and further objects, features and
advantages thereof will be better understood from the
following description taken in connection with the
accompanying drawings in which:

Fig. 1 is a block diagram showing a first
embodiment of a monitoring system with a built-in poWer
supply, according to the present invention;

Fig. 2 is a block diagram illustrating a second
embodiment of a monitoring system with a built-in powér
supply, according fo the present invention;

Fig. 3 is a block diagram depicting an embodiment
of a steam trap-oriented monitoring system with a built-
in power supply, according to the present invention;

Fig. 4 is an enlarged cross-sectional view of a
sensor employed in the steam trap-oriented monitoring
system shown in Fig. 3; and

Fig. 5 is a cross-sectional view showing a

modification of the sensor shown in Fig. 4.



Preferred enbodi nents of the present invention will hereinafter be
described in detail with reference to the acconpanying drawings. Fig. 1
shows a nonitoring systemwherein a sensor unit 2 is directly attached to a
valve, a trap 1 or the like to be nonitored, nonitoring information is
collected by a renote portable data | ogger 3, and the detail ed anal ysis,

arithmeti ¢ opETAINED DESCREPIEON OF SIKE JRREPERRED EMBODIMENa@Ga are
performed by a conputer 4. A nethod of nounting the sensor unit 2 to the
trap 1 is capabl e ofPrjedigriregl katbodimerstoh «f hetie Widsent abhesrtisncwial
screws or the |ike or detachably nmounting themto each other through a
joint. Wen hereiaditeniribd desanilodd bhin dileesil ywithnteflerenae a¢bj &éhie t 0 be
moni tored, the sensor unit 2 may be placed in the vicinity of the object

t hrough a tr asfompargibe dmawisspondi ng to a physical quantity as an
object. Alternatively, the sensor unit 2 may of course be incorporated and
pl aced inside the oBjigct 11 sheowse amntidgrasting cy sicem eheneim, at sepsor t he

| i ke. The sensor unit 2 shown in Fig. 1 conprises sensors 5 and 6 capable
of detectingUitsiZals qirectivatiathed 0 casvadvet eapbraputedr the

vi brations, etc., a CPU 7 for conputing val ues detected by the sensors 5
and 6 and corgdig P MR trred efheer iy utnfaryaspprayis Ferlecssayi ng

the result of computation by the CPU 7,.a 5 )
by a remote portable data logger 3, and the detailed

- analysis, arithmetic operation and display or storage ér
the like of data are performea.by a computer 4.
‘A method of mounting the sensor unit.2 to the trap
1 is capable of joining both to each 6ther with a
fastener such as screws or the like or detachabiy
mounting them to each other through a jéint. When the
sehsor unit 2 cannot be directly mounted to an object to
be monitored, the sénsor unit 2 may be placed in the
vicinity of the object through a transfer member
cdrresponding to a physical quantity as an object.
Alternatively, the sensor unit 2 may of course be
'incorporated and placed inside the object 1 to be
monitored such as the valve)_trap or the like.
The sensor unit 2 shown in Fig. 1 comprises sensors
5 and-6 capable of detecting physical quantities such as
. pressure, temperatures, vibrations, etc., a CPU 7 for
.computing values detected by the sensors 5 and 6 and
comparing them with a reference value, a display 8 for

.displaying the result of computation by the CPU 7, a

5



comuni cation nodule 9 for sending the result of conmputation by the CPU 7
to the portable data logger 3, and a lithiumbattery 10 used as a source or
power supply for driving the entire sensor unit 2. The sensor unit 2 is
capabl e of displaying the result of conputation by the CPU 7, based on the
val ues detected by the sensors 5 and 6 and confirmng the state of
operation of tdmmb)iszatilon ongd@uhen? t bordsending &pet rebulthef, the sensor
unit 2 is capable of sending the result of conputation to the renote
portabl e data dasmirai3iemriygthe ePEofmtiai thei parkrebdeedatavkegder i3s not
necessary to cause the sensor unit 2 to display the state of operation

t hereof, the Wb Mithiumkatieny al oweddt ashaveouneef gic PowgroSuUPPly
communi cating with the data |ogger 3. Although not illustrated in the

drawi ng, a |i el ofing fdhe ERESTYNSENFAENURAE dpper |inmits or |ower
limts of the values detected by the sensors 5 and 6 exceed a predeterm ned
set val ue, is incorpdtg SPISAL WHE sensdreaprble ok disptaying &hgr age
unit such as a RAM a or the_Ing i's grovidgd githin t he,sensQr unit 2
to store therdiSSWt 195 mAARMtakioR Pyehber FEYt Y onPRSBE PBr thRe VEINES or

e b2 L O S B dhsh Te i eseny SRR KRRl cahpve A AP LR L

oL 2200 e PO e 5 Rty § 20O RO CERIRBCO OB

Connunication%ﬁyfﬁ%r' the sensor unit 2 is capable of sending the
result of computation to the remote portable data logger
3 through the communication'module 9. When it is not
necessary to cause the sensor unit 2 to display the state
of operation thereof, the sensor unit 2 is also allowed
to have the function of communicating with the data
logger 3. Although not illustrated in the drawing, a
limiter for sendiﬁg a signal when the upper limits or
lower limits of the values detected by the sensors 5 and
6 exceed a predeﬁermined set value, is incorporated intb'
the sensor unit 2. Similarly, a storage unit such as a.
RAM, a ROM or the like is provided within the sensor unit
2 tb-store therein an ID number as an identification code
for the valve or the trap 1 to be monitored.

The present embodiment shows an example in which
information can be bidirectionally transferred between
the sensor unit 2 and the portable data.logger 3 by radio.
Radio communications include optical communications using

infrared rays or the like, ultrasonic communications or



communi cati ons using conmonl y-used radio waves. |nstead of radio
communi cations of information as done in the illustrated enbodi nent, known
Wi re comruni cati on may be enpl oyed. The portable data | ogger 3 conprises a

modul e 11 whl G AHIERIBESRg Whfinbg-se8takid hled: Idtdddbfiddiq memory 13,

a display 14 nicates wth the conputer 4, and a

lithiumbattery 16 .used as..a,SQur.c r. r - | vl . The
port abl e dat §° Fationsof 'Bg)rg@tlgﬁl’a%n%%gem@sthé lc-!mg%ﬁt%@% n'%dtdgmgﬁtt' %ﬁzﬁ by
monitoring a plurality of valves and traps 1 at any renote | ocation, then,
provide ar i.tmmw@md@a@eﬁ@'@w ected date and display the result
of the arithnetic operations. Alternatively, the portable data |ogger 3 '
sends the data t o Thegpartahjedata ibgger 3ldomprisesi dmedile 21 mdch samprEycalgs

arithnmetic operations thereof, etc. Wien it is unnecessary to cause the

data | ogger githotheisapisay uhite, atGPY 1%, omenry d3, atdisplantld, & ogontule 35 s
all owed to have the function of communicating with the conputer 4 and the

conputer 4 ”%i&tﬁ&hﬁuﬁi@&gém&ﬁh‘éfcd?ﬁ&ﬁtﬁ 40Bnd BKRiUARbalIYME issPasech as

O8n
t enperatures, vibrations, uctance, etc. which indicate state quantities
of the val ves _and _ . ' reﬂ_lF f RSP s
5 and 6 and SEHIH %Pf%‘&éﬁgﬁﬁ'a%@ (%g’t'@)ﬂ{oéggér ?ﬁ@%@gﬁ%@%ﬁ?Xat I on
nodul e 9 together with the | D nu rs cqrrespanding to _t.he J | £ 1.Qn
codes of eac @rﬁaﬁ\sﬁm GRS ﬂ@PB@@tag&%@l"@ (r)mf W&ﬁg?"%%cﬂ%”fﬁi{&& b \ﬁnéés%%(?g’%blgn
the storage unit, where nonitoring data indicative of the states of
oper ati ons off at any remote location, then, provide arithmetic operations on the collected

date and display the result of the arithmetic operations. Alternatively, the
portable data logger 3 sends the data to the computer 4

to allow various detailed analyses and arithmetic
operations thereof, etc. When it is unﬁeceSsafy to cause
the data logger 3 to display the state of operation, the
data logger 3 is allowed t6 have the function of
communicating with the computer 4 and the computer 4 may
display the state of operation.

Physical quantities sﬁch as temperatures,
vibrations, conductance, etc. which indicate state
quantities of the valves and the traps 1 to be monitored,
are detected by the sensors 5 and 6 and sent to the
portable data logger 3 through the communication module 9
together with the ID numbers corresponding to the
identification codes of each individual valves or steam
traps, which have been stored in the storage unit, where
monitoring data indiéative of the states of operations of

<
the objects to be monitored such as the large number of



the objects to be nonitored such as the | arge nunber of 7 val ves and
traps or the like are collected, followed by transm ssion to the conputer
4, where their analyses and arithnmetic operations are performed in further
details. As a result, nonitoring to be effected on the objects to be
monitored is executed at all tinmes or wwth the frequency corresponding to
t he degree of valpmg amd ofapheovbflret bike brenvniliiecedd, | foflAewedednant
enbodi nent, the conmunication nodule 9 of the sensor unit 2 and the
conmmuni cati on tmhswiggion thethoreeompetdnt 4, | whgre Shednsansdvses @bl i ng
portion. In order to reduce the consunption of power by the sensor unit 2
and increase tdwithnetis oprrationsareapesformad anafugtbercdetadyst-em
lying within the sensor_unit 2 is normally kept deactivated and the
connunicationAﬁxﬁHEﬁ%ﬂl%rK@y@ltﬂrbnge%@i%@deﬁéﬁﬁtﬁé enathe phierds the
analog circuit systemlying within the sensor unit 2 is kept in
connunicationhﬂxﬂ@ﬁﬂﬂ%ﬁ?kaﬁn?%ﬁFQEGQ.%Enﬁ&ﬁdtﬂmﬁﬁ1PHeWBSgt§BFe dat a

| ogger 3. Under such a condition, the values detected by the sensors 5 and

6 can be_dismﬁﬁﬂ&??ﬂcxr%ﬁEﬁﬁ?E@R@iQQp?ﬂeFPﬁe@ﬁaaeﬁf°ﬁeé@EPﬁ§aPﬁ€ of
OO Ot b 50 i Ebbed o P e in bbbt o
driven. Chly\@ﬁg1égg%&ﬂ{ggt Sh Module 9 of the sensor unit 2 and the
o communication module 11 of the portable data logger 3
constitute a coupling portion.

In order to reduce the consumption of power by the
sensor unit 2 and increase the life of the built-in
battery, an analog circuit system lying within the sensor
unit 2 is normally kept deactivated and the communication
module 9 is kept in a received waiting state. Further,
the analog circuit system lying within the sensor unit 2
is kept in communication upon only reception of a command
from the portable data logger 3. Under such a condition,
the values detected by the sensors 5 and 6 can be
displayed or transmitted.

Another method of reducing the consumption of power
by the sensor unit 2 is as follows: An unillustrated
timer lying within the CPU 7 is utilized and only the
timer is.normally driven. Only when the timer passes
beyond a set time, the sensor unit 2 is energized to
perform sensing, and_the result of sensing is stored in a

memory or it is sent to the data logger 3 at the time of



beyond a set tinme, the sensor unit 2 is energized to performsensing, and
the result of sensing is stored in a nenory or it is sent to the data

| ogger 3 at the tine of 8 t he sensing, whereby the power consunption can
be reduced: A so-called prinmary battery such as an al kaline battery, a
mercury battery or a lithiumbattery is suitable for a source or power

suppl y. Descritedapsiongi céi¢éyeby the hpawebacossymptidbnasan bie meduced.
chloride lithiumbattery nay desirably be used. Assum ng that when the
present thionyl chldiseqdatied mpimary yoattesedsucheagodrr apkaldag, which
is consuned or used up by each of the sensor unit, the arithnetic display
unit and the RARERTNg DHORETORTY fBRLERBYPPE, 8 ikbéum PeGteny fi%e battery is
able to continue using without its replacenent for about seven years. A
battery may HB1ialrleckoy 2 copBreat PHNPANER SUBBLY: LBEEE¥¥Ped t her nal
power - generating elenent or device or the |ike as the power supply at a
poi nt havi ng SPYREtR 1Yy 3 LEHRLERSPREFRYY| 88§P0AEIB0EEIONYE poi nt where

o Pr et e GAILT§ 4oL RSBl LSSt Sad Ly Senesal el A aecond ebad et
Uit 2 51 800 et P! SYetehD HRSGRUROR BRIl bl iy 1o
.used, the power per day, which is consuméd'or used up by
each of the sensor unit, the arithmetic display unit and
the coupling portion, for example,.is about 250 mW, the
battery is able to continue using without its replacement
for about seven vears.

.A battery may be utilized in combination with a
solar battery, a thermal power—generating element or
device or the like as the power supply at a point having
a possibility of smudges being less outdoors or a point
where a predetermined quantity of heat is steadily
generated. |
| A second embodiment is illustrated in Fig. 2. In
Fig. 2,.a monitoring system comprises a sensor unit 2
similar to that employed in the embodiment shown in Fig.
1, a repeater 20 for communications, a data logger 21 for
receiving a signal sent from the repeater 20, and a
computer 4.

A.communicgzion.module 22 and a sourée or power
supply 23 are incorporated into the repeater 20. A

primary battery such as a lithium battery or the like or



receiving a signal sent fromthe repeater 20, and a conputer 4. A

communi cation nodule 22 and a source or power supply 23 are incorporated
into the repeater 20. A primary battery such as a lithiumbattery or the
like or 9 a conbination of a solar battery or a thermal power-
generating device and a battery may be used as the power supply 23. The
dat a | ogger 2lcewhpnatiéenaoéofnanilast baktesyulor 25 theryal W nodul e 27
whi ch communi cates with the conputer 4, and a general conmercial source 28.
In the presesienerdbingedevigecanfusi PAtterYmBRY £ ufed s IR POWRFt 2,

"~ the comunication nodul e 22 of the repeater 20, and the conmuni cation
nodul e 25 of S@PR1¥agad-1 ogger 21 constitute a coupling portion. A physical

quantity of an object 1 to be nonitored, whi,ch has been detected by_the
donsor it 5 1o (e ER choSRRE 1 Sk crvBRTE S See. FATEOGEEL o RIRGh

common! y- USetb i 7 eCBBnABCt RORPBRLENRY a B SHh CPFISE SARis &/i T ot | on
transfers are not _necessarily limted to one direction. si.gnal, _can be
bi di rect i onatPPPEFEhsf er 7B én%ﬁﬂefﬁgmcofnﬁlelrﬁel% égs()é’rﬁcee?%be(;‘di r;g‘n?c,h% he
placerent of o BgehEPERhSA1AGnL" & BORASHICHLIEh RRIdh Y By ¢ngossibl e to
sensor unit 2, the communication module 22 of the
repeater 20, and the communication module 25 of the daté
logger 21 constitute a coupling portion.

A physical quéntity of an object 1.to be monitored,
which has been detected by the sensor unit 2, is
transmitted and received by the data iogger 21 through
the repeater 20, followed by transmission to the computer
4 through a commonly-used wire connection or infrared
interface. These information transfers are not
necessarily limited to one direction. The signai can be
Eidirectionally transferred among them. In the present
embodiment, the placement of the repeater 20 in a
predetermined point makes it possible to take a system
for fixedly placing the data loggef 21 in a predetermined
position. |

While the present embodiment shows an example in
which the power supplies for the sensor unit 2 and the
.portable data logger 3 are-ﬁsed as the built-in batteries,

the builé—in battery may be used only for the sensor unit

2 or the built-in battery may be used only for the

10



for fixedly placing the data | ogger 21 in a predeterm ned position. Wile

t he present enbodi nent shows an exanple in which the power supplies for the
sensor unit 2 and the portable data | ogger 3 are used as the built-in
batteries, the built-in battery may be used only for the sensor unit 2 or

t he bU|It-|n battery may be used only for the 10 portabl e data | ogger 3.

The portabl falabileotta 3 dFgeer IRl Ithe Pdtetbly dBtat EdgHee Rndls
i nspection personnel upon working. Since the portable data | ogger 3 can be

charged bef @iormdlslye atdyr g by nechot @eahte Hadt en¥peeyiba peedonndll ace of
the built-in battery. A nonitoring systemin which a steamtrap 1 is

i nt ended f ofuph Qlyxcing 0 IBEnvNithe ¢briablexdasdolegdger F3 gsan3bend 4.
Referring to Fig. 3, the steamtrap 1 is nounted between steam pi ping 30 on
the inlet sideamyel deforei pisgeddrwyind heaonethargedblei batteaggeay32 and
33 interposed therebetween. The steamtrap 1 allows only steamintroduced
fromthe stdmmysed nip I arel @f delze rbubhla-mmxbdtteuyd, of a drain obtai ned
as condensed water of steamto flow downward toward the drain piping 31
Wiere only the draidn nfdriorigwnveyrstean tin rwhieh st esbeamaprapahdishe st eam
originally prohibited fromflow ng dowward fl ows downward, the val ues of
vi brati ons d@ﬁgnﬁﬁﬁjﬁ@ﬁ”ﬁn object to be monitored, is next shown in

Figs. 3 and 4.

- Referring to Fig. 3, the steam trap 1 is mounted

between steam piping 30 on the inlet side and drain

piping 31 on the outlet side with flanges 32 and 33

interposed therebetween. The steam trap 1 allows only

steam introduced from the steam piping 30 and a drain in

a mixed fluid, of a drain obtained as condensed water of

‘steam to flow downward toward the drain piping 31. Where

only the drain flows downward within the steam trap 1 and

the steam originally prohibited from flowing downward

flows downward, the values of vibrations developed when

their fluids flow downward, differ from each other and

the values of temperatures on the external surface of the

steam trap are also different from each other. The

monitoring system performs sénsing on the values of these

vibrations and temperatures through the use of a sensor

17 and monitors whether the steam trap 1 is properly

6perated.

In the present embodiment, the sensor 17 and a

transmitter 18 are separated from each other and only the

11
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their fluids fl ow downward, differ fromeach other and the val ues of
tenperatures on the external surface of the steamtrap are also different
fromeach other. The nonitoring system perforns sensing on the val ues of

t hese vibrations and tenperatures through the use of a sensor 17 and
nonitors whether the steamtrap 1 is properly operated. In the present
enbodi nent, t reerssmsol7 1i/s aditiractinngthtackedl 8ocathes speaat ddafr dmuesesh
other and only the 11 sensor 17 is directly attached to the steamtrap 1
used as the olisdthe ohkeabnie opednoritoned. tFerthansntheetradsing tineomt ed
on the steam;ﬂgﬂpg 30 on the inlet side through a heat insul ator 34 such
as gl ass wool .19 rig deounted, on heheepteami1pinandt RO onakde tindetl Sidel oyed
in the present enbodi nent constitute the sensor unit 2 shown in Fig. 1. The
sensor " 17 and thHeoughiedteringuiaeor| 3t fuchl B¢ gdAsecMePli.o each ot her
by a cable 35. As is shown by a cross-sectional viewin Fig. 4, the sensor
17 is attached AN S@HLY 0 BhuFeBEOF 0l 7 a3BEnbhenfrapsmit t8ap 1. A nut
hol der 38 is placed over the nut 36 with a_spacer 37 interposed

t her ebet ween SRPIBRA et t 01 RERSBRL pBHYyOS9MERLts CPBRE 1 Lifter SR SIRRSRnhsor

17 is fixedly nounted on the nut 36, of the steamtrap 1. The spacer .37 and
the nut hol dertsig f%r?ﬁ%%t#ﬁ%'f%xec#%r??‘?ﬁ\oﬁé? ana THE BRARSh:2EeY

18 are electrically connected to each other by a cable 35.
As is shown by a cross-sectional view in Fig. 4, the
sensor 17 is attached and fixed té a nut 36 for
assembling the steam trap 1. A nut holder 38 is placed
over the nut 36 with a-spacer 37 interposed therebetween
and coupled to a sensor body 39 by screws, whereby the
sensor 17.is fixedly mounted on the nut 36 of the steam
trap 1. The spacer 37 and the nut holder 38 form a
.mounting fixed portion 24.

The sensor body 39 is made.up of stainiess steel
and shaped in the form of a hollow cylinder. The sensor
body 39 has a plurality of radiating fins 47 at its upper
portion and is connected to the transmitter 18 shown in
Fig. 3 through a cap 48 and the cable 35.' A vibration
transfer bar 40 with a piezoelectric element 41 attached
to an upper end of the sensor body 39 is placed within

. the sensor body 39 while being held by a holding member
42, and a thermoéouple 43 is placed at a lower end of the
' sensor body 39. The vibration transfer bar 40 is shaped.

in the form of a taper so that the diameter thereof
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The sensor body 39 is made up of stainless steel and shaped in the form of
a hollow cylinder. The sensor body 39 has a plurality of radiating fins 47
at its upper portion and is connected to the transmtter 18 shown in Fig. 3
through a cap 48 and the cable 35. A vibration transfer bar 40 with a

pi ezoel ectric elenent 41 attached to an upper end of the sensor body 39 is
pl aced wi t hi nihbeeasasofrbmdpoB&omhitioe tivgi.ngWhehd abyl owelroledichgp finentier 42,
and a thernocouple 43 is placed at a |ower end of the sensor body 39. The
vi bration travibeatban #0ansfelaped “U0 makesomondfact twigsh am wppertérd

di anmeter thereof 12 i ncreases frombottomto top. Wen a | ower end of
the vibrationofranbbdt Bérpadredkwd thothec muli 36 .arvilppatiens produdedt 44
paired with the nut 36, vibrations produced in the steamtrap 1 are
transferred tént bhepstesw sxep ¢ aremsmanpranyasdgie thhe Riezagleqyeic
hol di ng nenber 42 is made_of a_heat resistant resin and prevents heat,
gener at ed in ehemepbaflt chgoudty fhepbodd thdanser &¢lddnghagseod%2disic
el enent 41. On the qother hand, the piezoelectric elenent 41 is conposed of
| ead ni obat e BRAR| Phi BnPERELZEELFLGRY Fafda andkirRgevRrts ARk | spring 45

Is placed within the hol.ding menber 42 so _as to yrge the holdin nber 42
downward. A cg?ﬁeﬁﬁtﬁg ﬁBuﬁB@dsFﬁaEntﬁﬁﬁb#|ﬁﬁ99t§éiﬂgtqﬁﬁﬁﬁﬁé%g? ct?ic

el ement 41 and, pagoes L9.H19;6a01e 38505 bY RACOMRY Thid, IS

piezoelectric element 41 is composed of lead niobate or
lithium niobate high in heat resistance. A coil spring 45
is placed within the holding member 42 so as to urge the
holding member 42 doanard. A cord 46 is mounted to an
upper portion of the piezoelectric element 41 and passes
in the cable 35 so as to be connected to tbe transmitter
18 shown in Fig. 3. |

The thermocouple 43 is also connected to the
transmitter 18 through a cord 49. One, which has
hereﬁofore been used so as to be capable of measuring a
high temperature of the external surface of the steam
%rap 1, is used as the thermocouple 43 .

The monitoring system for the steam trap 1, which
is shown in Figs. 3 and 4, detects vibrations produced in
the steam trap 1 through the use of ﬁhe piezoelectric
element 41 and deﬁects each temperature of the external
surface of the steam trap 1'by the thermocouple 43, and
transfers it to the transmitter 18 through the cable 35.

The detected signal is sent from the transmitter 18 to
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18 shown in Fig. 3. The thernocouple 43 is also connected to the
transmtter 18 through a cord 49. One, which has heretofore been used so
as to be capable of measuring a high tenperature of the external surface of
the steamtrap 1, is used as the thernocouple 43. The nonitoring systemfor

the steam traghbk pdititelblies GtaMLddydt 5. sowandid, Filgt et| swhiebebyi ehe
produced in the steamtrap 1 through the use of the piezoelectric el enent
41 and det ect setarmiratiorator dafidivn exs etomabhsthéacehef stbamsteam tirap 1
by the thernocouple 43, and transfers it to the transmtter 18 through the
cabl e 35. Thembetredilsd opagredles orseiails dmo tdperabasimt the #8rnall3 t he
portable data | ogger 3 shown in Fig. 1, whereby the determ nation or
deci si on as t manmetrherigs wads esmdesqr bedrapdVe. operates .or fails to
operate in the normal manner, is nmade as descri bed above. Next, one shown
in Fig. 5 is a sensoNexy,woeseeishomse impditd n fieal personnl24vherehn
sensor 17 shown in Fig. 4 is partly npdified so as to be set as a nmounting
fixed portionthe mpyatisehtiixed ek t24robothe senaey ¢ shPwRedlend of
a sensor body 50 by a fermale screw portion 52 and a bolt 51 paired with a
nut 36, and tﬁégéeﬁsdﬁI@ﬂﬁF#ﬂ)WQ§%¢%%9m§2H®Siﬁ%é??eﬁan?§ anMeBBELPFor t i on

of the bolt 51, whereby the sensor body 5Q is _. . .
fixed portion 29. The m&ﬁné%ng fixed portion 29 is formed

at a lower end of a sensor body 50 by a female screw
portion 52 and a bolt 51 paired with a nut 36, and the
sensor body 50 is threadedly inserted into an upper
portion of the bolt 51, whereby the sensor body 50 is
fixed and attached to the steam trap 1.

_ According to the present invention as described
above, a monitoring system can be provided wherein owing
to the incorporation of a power supply in at least one of
a sensor unit, an arithmetic display ﬁnit and a coupling
portion, a power supply is incorporated into a point
where an electrical wire is maximized in length or
becomes complex, to thereby omit wiring, and a power
supply is built in a point where a stablest drive source
is required, to thereby make it possible to reduce its
installation expenses and obtain a predetermined stable
result of monitoring.

While.the present invention has been described with
reference to the illustrative embodiments, this

description is not intended to be construed in a limiting
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fixed and attached to the steamtrap 1. According to the present invention
as descri bed above, a nonitoring systemcan be provided wherein owing to
the incorporation of a power supply in at |east one of a sensor unit, an
arithnmetic display unit and a coupling portion, -a power supply is
incorporated into a point where an electrical wire is maxim zed in | ength

or becones cosphsk, Vatou$ enadificationt ofithie fiwstrative smbodimentspas wellsasothet 1 n
a point where a stablest drive source is required, to thereby neke it

possible to rghiRlimbhts c5ﬁhé'u'\1/@ériti%ﬁ ﬁmp@é‘ggﬁar@?ﬁ t® e sId iRARE @b ed

stable result of nonitoring l'e the present i1nvention has been descri bed

iWPE QEGELT% o Borbferidiiolthle tedcAplith, FRPeYLRR, ?%mfgg‘figfﬁg?gﬂ“seo ""@f %Dﬁ'f’ s
O venci on i Ephigln %ﬁ@gﬁ@ﬁgﬂ@mﬁﬁé hotisiad, %@wgﬁﬁ R PEvre Rivided

this descrl ption. For exanple, whilst in Fig. 3, the power supply is

cont ai ned wi t in thersrnsor ddausing (with aa eledigcalvyiee penmactionhsing pegvided
provided in the sensor 17 housing (with an electrical wire connection being
provi ded . bet whbetwedretherdwa in eitHareasepoeseparateepaweat supplissmayipplpresidedy be
provided within the sensor 17 and transmtter 18. Furthernore, the sensor
17 and transmifithif thESsendif 7 antieassiHRRr 18, MHe fhoré e GRMgBNI Zaing by
wireless neans. It is therefore contenplated that t he appended clains w |

cover any s “Cﬂaﬁgﬁilﬁéﬁfé WpHte Ghd SPEMAENTTG Howetsd | el cimlRichiéoy Wittiessore

of the invention
means. lt is therefore contemplated that the appended claims will cover any

such modifications or embodiments as fall within the true scope of the invention.
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15 WHAT IS CLAIMED I S: 1. A nonitoring system conprising: a sensor
unit for sensing one or nore physical quantities including-s enperature
pressure, vibration, sound, conductance, concentration,
to be nonitored; an arithnetic di splay unit for determ nifrf
based on eachyyua Ei?ﬁE%y 153l d sensor unit, whether a Sars ‘
noni t or ed operates norna y or isin a state mhere the said object may

to failure in 10 gheangah iftdingy gyg%éh(ﬂédﬁﬁghg [ supply |ncorporated
in at |east one of sald sensor unlt and said arithmetic display unit; and a

coupling portion fOraCQHﬁébBQuﬁitdf§§”§%h§£ﬂ§ dHEjd%”éh&¥dIfEEﬂbﬁ¥§iéQhay
unit to each other by wire or radi o; and wherein the said object all ows

fluid to passqhbfitetheauihcandisey dcoistured, igrdéxesty FPUpaedotls ect |y
to or in the vicinity of -said correspondi ng object to be nonitored. 2.
The noni t ori ngotiydal edoadaetdnee,t eoctlcrintrat fond hesr i pre] Ughi@haaver e or
W rel ess communi cation nodule for transmtting and receiving a signal to
and 20 from shijédcsenseor benimondtdredi;d ari thmetic display unit. 3. The
nmonitoring systemaccording to claim1, wherein said object to be nonitored
is a valve or a steaantaaptbmetlie Hilkpleycodithdfendgreamtiming herl i ke
I ncl udi ng rotary machi nes in various types of plants. 25

deciding, based on each value sensed by said sensor unit,

whether.an object to be monitored-normally opérates or is
brought into a possibility that said object will lead to
a failure in near future; and

a driving power supply incorporated in at least one
of said sensor unit, said arithmetic display unit and a
coupling portion for coupling said sensor unit and said
arithmetic display unit.to each other by wire or radio.

2. The monitoring system according to claim 1,
further including a wire or wireless communication module
for transmitting and receiving a signal to and from said
sensor unit and said arithmetic display unit;

3. The monitoring system according t§ claim 1,
wherein said sensor unit is directly attached to the
corresponding object to be monitored.

4. The monitoring system according to claim 1,
wherein said sensor unit is mounted in the vicinity of
said'object to be monitored.

5..The monitoring system according to claim 1,

wherein said object to be monitored is a valve or a steam
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17 4. The nonitoring systemaccording to claim1, b TTS
unit is provided with a liniter for sending a signal {Hig SHEETU®

lower linit of the value detected by said sensor unit] exce@ERLACED
predeterm ned set value. 5 5. The nmonitoring systemeeeordiTg L0 claiml,

wherein said sensor unit js directly attached_to a fastener such as a bolt

or a nut or tHeARPi%®%e 'glﬁ?aih]éﬁ ¥Bosg;] Hnﬁﬁgﬁcﬁqf"&wﬁean%ﬁ'i“t’gr&? PAPS 6.  The

noni toring systemaccording tq claiml1l, wherei,n sensors  a [of0) ni cation

Todul o of sal ShEEATFOuShe Sapd SOOI REHSPR HRHEAs FOMRC o Saar Mo s

are directly attached to.said _object _tq be_nonitored, er eas ,sai.d
e B2t foffos G

comuni cat i or®hotfil B3¢ sVHotht BY FEFPOBNEEs ORI §G e 87 HShity of
said obj ect. ﬁghitored.

6. The moni toring system according té claim. 1,
wherein said sensor unit is provided with a limiter for
sending a signal when the upper or lower limit of the
value detected by said sensor unit exceeds a
predeterminéd set value.

7. The monitoring system according to claim 1,
wherein saia sensor unit ié directly attached to a
fastener such as a bolt or a nut or the like attached to
said object to be monitored.

8. The monitoring system according to claim 1,
wherein sensors and a communication module of said sensor
unit are provided in divided form, and said sensors are

' directly attached to said'object to be monitored, whereas
said communication_module is mouhted away from said
sensors in the vicinity of said object.'

9. Monitoring apparatus comprising:

at least one sensor arranged to sense at least one physical quantity of an
object to be mbnitored;

a processor spaced from the or each sensor in a separate housing and
arranged to be responsive to the or each sensor to determine a possible failure

state of the object; and

a power supply incorporated in at least one of said sensor unit and said

processor.
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