. () *+e3eOHHI \ LXLFO8| OTOm DESCR! PTI
FLU D MACHI NERY Technical Field 2
relates to a performance regul ating

"mmwn REGULATI NG DEVTCE FOR

evice tor a fluid nmachi nery, nore

particularly to a performance regulatiﬁ&”@@Vice for a fluid nmachinery,
which is suitably used for the punp for circulating cool or hot water.
Background Art The nethod for cont pglslri$TToNati on speed of a notor punp

t hrough an inverter device (frequency converter) is well known in the art.

This nethod can ppPoRMANSTE EGUYATIRGTBENS CEOFORNEL.OY DS fkichd NERYL he
application of the punp for supplying water and so on in which a violent

fluctuation of load is occurred, as well as in the application of the punp
for circulating water. A general purpose punp is not manufactured according

to 20 a specific standard specifiTeahnddalbetielld sel ected according to

requi red specification. Nanely, the general purpose punp is not order-nade
productd whi ch sahésf praesepeci ficvepecdd i cakilanegf | ovor ate,

is selected frominventory for use so as to satisfy the schedul ed 25
speci fi catrequladingi desliby, flore schbdidl edaspéceliycatmcare i pagebenbatyy

calculated so as to satisfy a maxinumflow rate in view of enough margi n of
expect ed ftowar qtexfoh@neadrégssabing hdepiigencfaw | b Hd. udet enaghedein, vi ew

of enough margin 2 3J UL 2002
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which is suitably used for the pump for circulating cool or

hot water.

Background Art

The method for controlling rotation speed of a motor
pump through an inverter device (frequency converter) is
well known in the art. This method can be very effective
means for energy saving in the application of the pump for
supplying water and so on in which a violent fluctuation of
load is occurred, as well as in the application of the pump
for circulating water.

A general purpose pump is not manufactured according to
a specific standard specification, but is selected according
to required specification. Namely, the general purpose pump
is not order-made product which satisfy a specific
specification (flow rate, pump head), but is selected from
inventory for use so as to satisfy the scheduled
specification. Additionally, the scheduled specification is
generally calculated so as to satisfy a maximum flow rate in
view of enough margin of expected flow rate. The head loss

of the piping will be determined in view of enough margin
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and aged deterioration. Accordingly, when the punp is operated actually,

the val ves are controlled for suppressing the over flow rate, thus 73 JuL 2002
resulting to a waste of the energy. Even if the punp is selected in
accordance with a 5 calculation with calculating fornulae, nore or |ess
waste of energy will be occurred. In order to save energy, it IS necessary

to operate the pu in accordance with_the "true" specification, thus
real?zing é??bcgﬂgg operet +ohr b o he pﬁﬁﬁoﬁﬂﬂﬂgﬁy'eﬁﬁPﬁ§ 101§ oI MPrn -5

"t " i ficati i I ired aft t ual ti f the.

carried oUCRGTALEE SEFRALar &M VAIEY ARG CPRIIPIMES! LPoR RIS S DU

head can be . f ound rely by op %apingﬁtgg.pun%. When it i% found b _the

operation %|%¥eﬁu ° nrﬁﬁg’lg &t ESCHat H'He 8a8a@@?§eop tﬁ ep i% 't o0

I , th . b d by the f.ol ] ow ng |

exchang! ng WRE pip Weh 2Pkl SF oRe TS eqibed CapRario “adtE) @

reduci ng the el ;A ATRLE A Lig iTBeld b gl Ciiee 80 hlg periamce of
e punp to the suitabl'é valué. Wever , ese counterneasures require

additionaléﬁgﬁg angd 1 e ediffigult to retrieve the perfornmance of the
punp of thus r ahce performance. On the contrary, the inverter device can

control the perfor pRRee @b RGPWHREFS! lix 3Rdndeesehirevablbpers@ d hafe the
punp can be operated to save energy i'n accordance with“the situation of the

site W t houmipedunr i RecabayfcEEN;i PRt KOUNtERERas Wikt i flitat iGASe @fhus
incorporating an inverter device into an 2 2 3J UL 200Z existing punp
on a site, dehd ierergyetaacbeveavgddat iide b6l [t nguimnnel showhi ahdiag,
advant ages and di sadvantages as follows: (1) A nethod for controlling the
exi sti g nitows .punpChy 3 tauei’t | spaklificastiahl etlsi nvely eracquaichasht agded t i s
unnecessary to alter the notor punp itself. (disadvantage) Generally, the
ci rcunmst ancesuad vwperathen paiip tihe 1puhpstisl |earaied haptd andthas@itsbl e
for additionally installing the inverter device. In this view point, it is
pr ef er abl e WLt die FRE1FRer Levedbyitdevi Mad s T oRtRB| NEGAs I3 f or

controlling t not or . It is thus necessary to nodify the existin
control Lo%?b&§u§ﬂ'F@r%§g£5WéPPEEFtﬁéﬂ 5%ﬁTPHPPZOnsoIe ;o¥ incorggra;igg
the i t devj g 2) A i t j St

W th & motor putbiiast obt afatamy ot SPBREL NG BR, T b BRI ™
nodi fiqgti Qg «@f GHH%‘%HBréﬁpé&ﬁﬁ%”&%'éhéuﬁé&éniéakbM 48PEeESAY energy

(di sadvantage) In this nethod, it is necessary to exchange the notor punp
whol Iy, Thesaxgmrgivie ofy the eo1Sbwitgpwinkertelsures:
(1) exchanging the pump with a pump of one rank reduced
capacity; and
(2) reducing the outer diameter of the impeller to reduce
20 the performance of the pump to the suitable value.

However, these countermeasures require additional cost,
and it is difficult to retrieve the performance of the pump
of thus reduced performance. On the contrary, the inverter
device can control the performance of the pump easily and

25 retrievably, so that the pump can be operated to save energy
in accordance with the situation of the site without

requiring above mentioned countermeasures.

In a case of incorporating an inverter device into an



25 reaching the end of its service life is disadvantageous in respect of

the cost. (3) A nethod for exchanging the notor portion of the existing

punp with a nmotor incorporating an inverter device. 3 2 3 J Ul 2003 JuL 2002
(advantage) Only exchanging the notor portion is required. However,

di sassenbl i ng operation and reassenbling operation of the punp portion is

2l 50, reaul el sBAREPIp el BnPUMsofob dHECLhYrGPUBLG YRR vell e the

substantially unnecessary to nodify the controf” consol e. i sadvant age)

Exchangi ng £ 1608 n§* h3hn8esTOLRicRehakeakilanthhbt ghdl 13s88YhEGgELT @s! S
di sadvant ageous in-respect of the cost. 10 Di sClosure of Invention In view
of the abosg1nRRisi.oned problenms, the present invention provides a

technol ogy that performance regulating of punp is easily carried out, and

the energy (19 ba cRaspbed £d2 tdwieky iing edHeebx NIy, mbtokS @imPbbect of
the present invention to provide a performance regul ating device for fluid

machi nefy tldati twichoul, raguianieg anyemedification or change of existing
punps or existing control consoles, nerely adding an inverter device can
enabl e per fladvantag2) regul ati ng of the punps so as to save energy. To

achi eve above object, according to an aspect of the present invention,
there is provi dad. isnuaceordancg wot hlthe pheseotornpempi dhsellie frequency
converter is sealed conpletely against the atnosphere, so 25 that the

humi dity ar(dusddviaatpgep and the rain do not affect the frequency
converter. Further, the degradation of the insulation resistance due to the
condensati on of GRaEEER LAY hi RheheC EESIMYLIBPEDe HYoivdEFh el | PUlfpe WEt er

coolinq 4 2 3.J Ul 2002 struycture as nentioned bel ow i s adopted.
0 installed are humid and unsuitable for additionally

installing the inverter device. 1In this view point, it is
preferable to incorporate the inverter device into the
control console for controlling the motor pump. It is thus
necessary to modify the existing control console or to
15 construct new control console for incorporating the inverter
device.
(2) A method for exchanging the existing motor pump with a
motor pump incorporating an inverter device.
(advantage)
20 Any modification of the control console is
substantially unnecessary.
(disadvantage)
In this method, it is necessary to exchange the motor
pump wholly. The exchanging of the existing pump before
25 reaching the end of its service life is disadvantageous in
respect of the cost.
(3) A method for exchanging the motor portion of the

existing pump with a motor incorporating an inverter device.



The subnerged cable may be used as input neans and out put means. In such
cable, the cl earance between the core and the insulation is seal ed UL 200
hernmetically, and the clearance 5 between the insulation and the ch%thé
is also sealed hernetically. The present invention is nost effective when
the fluid machinery is a notor punp of turbo type. The condensation of

wat er can ?gdggﬁkg 8 when the frequency converter is 10 cooled by liquid to
be handl ed by € §u . The condensation of water nay be occurred with the
casing due to C@Rhy”94§bﬁéﬁgfﬂicukﬁy‘ﬁhéﬁoéhep899§§ﬂ‘Mﬁé” Fégﬁik%hhy 'n
sumer season. Further;” an FTtool'ing fan used~In e general "purpose
inverter degui I.S I hhed. o o] f resent

| nvent | on, TREar °F Aaaerg Sedad; ShsARgHl e CpoReSHREEing! obReaPish
gener at ed t f e CQRVeLt en -0 i o] n t hg epunp
t hr ough th§¥55?$3é%ﬁg¥ ?ﬁgtg?geggTﬁﬂéﬁ%ré?ﬁkéfé%eﬁg§ifng§§ ?ﬂeég?%qggncy
converter gapeBe]g0cbaghahngd dyd.he i uid, s \he €dnt Sa EPdh @HleB¥s s A8y PYEP.
According to an aspect of the present invention, heat radiating neans is
provi ded ofichiheyCcapknNgondrdlacbhewipassage i s provided through the heat

radi ati ng neans for passing a fluid to be handl ed by the punp. At a result,
the 25 heat dgenarvahedgby the frequency converter is radiated effectively by
the fluid, which is handl ed by the punp. According to an aspect of the
present inventi 8Rchhagtingadifatthg emdssing paowdwledebfora ¢chas nhimandod fl ow
passage 5 2 3J Ul 200Z is provided through said heat radiati ng neans
for passingta seuivdcewhiidk is HamdHewdnbygehespunprebipeet h&atheadpati.ng
nmeans i s a water cooling heat sink of stainless steel to which the liquid
to be Kandl ed by the punp is introduced 5 through a bypass pipe (tube).
According to an aspect of the present invention, a heat radiating plate of
air cooling type is provided onPeiRELEEYFRgOSF IPNENERBRuency converter. The
heat radiating Eeans can ?et ar ned Q; t he coughinq_ ard qﬁeofr%I%nknium
alloy. 10 Air stPeamQendfalt®§ HPIHe PoPEEPBRY 0P e Toupl ThY PSS ect ed
to fl ow agai - Ny u i T j [

provi ded w??gégt%P§r§%#&9d%% gifgééﬁ)?#g) #%%t.B%éggyﬁ%%ggtggg%qgggé%% of

the presentri BURRL 18Nea8di1y SWLGR4I 8uRl O%hdednBY eWBirgh thRepaubBHLumed
frequency can be varied in stepw se manner, for exanple in 8 steps by 5

each. A athesuby, itheesMideeh ahlagesyt hadisiey 410 slepedat €f t bBReppi-bekemrnce
of the fluid machinery easily. The switch is not a volune control dial of
anal ogue t\ypeensdaonhatot lperoAdew & c penfdumtameen segplatangr elewdidy Her
effected. when the volune control dial is enployed, neans for displaying

t he out put flpéduasehinfesty ekkaipl €ithont quiedudmyisdalanibnhedifigatteoni oad.
Nanmely control operation, of the Volune contraol dial does nqgt show real

oper at i onaF@8A&i t Pon SFLFhENPURIMDS U SEHRNEY r GOAETEal COPELS S t he
punmp. On the o%her the stepw se s§jtch sel ect an osi_tions

hand f th
t her eof cofF&§ Xnd?%gf?% tHe d'ln Frhehar E&FEI 738 & a&g’?el otﬁ’grerfggﬁlaintcleon,
S0 thagothgeaﬁﬁgg&ggng% %%etgﬁmBE”EOGas Lo3savd éné?&%.

To achieve above object, according to an aspect of the

present invention, there is provided.
In accordance with the present invention, the frequency
converter 1is sealed completely against the atmosphere, so
25 that the humidity around the pump and the rain do not affect
the frequency converter. Further, the degradation of the
insulation resistance due to the condensation of water

within the casing can be avoided, even if the water cooling



can be regulated reliably, easily, and reproducibly. According to an aspect
of the present invention, the casing for housing the frequency convgrgtﬁg_ z'ﬂm
commonly used with a frequency converter assenbly to be nounted on the
outer surface of the punp and cooled by water. At a result, a punp with
inverter device can be delivered to the application of newy constructed
punpi ng facéttiytur¥ tds mesREIndd dioweXisstddegpgaanpi ng facility before
limt of its service life, the perfornmance regul ating device as an flow 10
rate control neanse caabbergeapld#sid ombhe war kekdw d Hinglutprodacsi \dridy and
| ow cost. According to an aspect of the present invention, the performance
regul ati ng slempee msawoONstInuGet tdadll e, hehfer equeaneynceobetitosn ey ot
out put electrical power 15 automatically when electric power is supplied
t hereto. Tharsd nelessiddhalat iven fiiskaisehisemetdara iy ,staard exhererledarance
maki ng the power switch "on" on the control console, so that the
per f or mdncebetogeemt ithg déuscdataonbeamburitted apyetréng, whemlde dmales s
nount ed on a pipe. For exanple, the 20 regul ating device can be nounted
wi t h taki ngherreetthddlien' s play into consideration, or can be nounted at a
narrow |imted space. The present invention can be utilized not only as a
per f or mance regufke i PEeeRNE cényYort ol | us dnpBEhrAERgL1Bat whengtde sl uwid
frequency converter for controlling the rotational speed of general machine
i ncl udi ng aRORERELFuiE hdr MORE AR L Bf CRRRC pEEBENt TRFeIRIPRSAT LoD
effectively pe used in thg_out door condition of_ under rain weather since

|

the 7 2 5 BAEe3002*Rading VISl B Her Wi | CHAGICORE FPBYSERES Lo

t f t N ti t i i | i f
wnion 18 st EhEY gondrBkanL eBos B nVER S TEE, “Rar Lo o T fan
can be 5 avgi e s Anch 3P o1+ SOULNG SANALN Sekod RHDNG SEGne o

enbodi nent e present inventi or, ere I's provi a performnce

regul ating eleyi £y fif #nhd |4 L BANIdILIoE GAHBIdc 1N & e UaIHat iGaNverier
typically an inverter device, a casing for housing the frequency 1

converter, sundr meaasoand ophptiiepansm coNeched ing thencasigay, iandmn
out put frequency regul ati ng device, wherein the casing of the performnce
regul ati ng gevercsel forrgdee finvartmchiaveroe iis ofotwesduarregy.oof structure
avoidinﬁ_the ingress of the rain water into the casing. 15 The inverter
devi ceslof rel atAeISAEm| Fooanp@sPecE offt einof PERECRBOLNVGRILPRouthas ower
type. These inverter devices does not require the water copled struycture,
so that no ¥R etMaslif@’s agdfns PLiave deff¥at | BRaBF LRRF &Y s @ edtfidted.
However, the punping facilit re often provided 20 on the out daoor

condi ti on, %%ﬁ%#%ﬁegtkpé &ﬁ§¥rgﬁﬁgqucﬁakgopﬂgrgﬁ5er?%r YRR 1 hdR
weat her pr oofiesseedrd Sl L RESGHIPIAD in DA N05c 44 g o di%e G abdle virfty Of
t he arrangene%? %‘%ethe f?%t _en}glf)bd‘?itsntﬁ%mn IC tc_he pe?}?%%mnce

regul ating geyi cgador Jdndshrmehifer ki theiargnt ddmaitdan icaemioyed;
Fig. 2 is a side view of the arrangenent of the sécond enbodi nent in which
the perf(or nbagEateuating €RVice WJiich is handled by the pump.

According to an aspect of the present invention, heat
radiating means 1is provided on the casing, and a flow
passage 1s provided through the heat radiating means for
passing a fluid to be handled by the pump. At a result, the

25 heat generated by the frequency converter is radiated
effectively by the fluid, which is handled by the pump.

According to an aspect of the present invention, heat

radiating means is provided on a casing, and a flow passage



8 2 3 JUL 2002 fluid machinery of the present invention is enployed; Fig.
BAis a detailed elevational viewin partly cross section of the
arrangenent as shown in Fig. 1, and Fig. 3B is a detailed side vi eld oL tZHR
arrangenment as shown in Fig. 5 Z; Fig. 4 is a cross sectional view taken
along line IV-1V as shown in Fig. 3A; Fig. 5Ais a detailed elevational

view in parid Yp%\%@éeﬁﬁf&@g@fsﬂﬁ RERBNGSARRL 1A§ RBAWS B rFiBssdnand
Fig. 5B 10 is a detailed plan view of the arrangefent as shown in Fig. 2;

Fig. 6 is aGiefs Wetthonal nuhawekaksn @ongumpne Yer¥l asashowyidt g
5A; Figs. 7A and 7B are views of the arrangenment of the 15 third enbodi nent

in which theessy f osmanceategubabilRbdgdnd e §ofikf b dstatl &es ysekellhero
present invention is enployed, Fig. 7A is a side view show ng the whol e

constructi a/iafh t beef Nuigdh ikBCED NBRY haalildd Joy 7Bhies mime! e¥atiaial duwdev
seen fromthe direction of the arrow VIl; 20 Figs. 8A and 8B show anot her
embodi mént wirduyh debygmss wihw( dubdii.gs. 1-7B, Fig. 8A is an el evati onal
view, and Fig. 8B is a side view, Fig. 9 is a cross sectional view show ng
an inline punp ccaddildlg da amfarpentt af fihew tngsepunmventittrch & Hee &5
frequency converter assenbly is incorporated. The incorporated assenmbly
i ncl udes elmaEttsin pdaten of t mithosecdfinghetyee f crsmapcevidgdl abhngthdevi ce
for fluid machinery of the present invention; _

casing of the frequency converter. The heat radiating means

can be formed by the coupling guard made of aluminium alloy.

10 Air stream generated by the rotation of the coupling is
directed to flow against the coupling guard to cool it. The
coupling guard is provided with a plurality of air cooling
fins.

According to an aspect of the present invention, a

15 switch is provided by which the output frequency can be
varied in stepwise manner, for example in 8 steps by 5 %
each. At a result, the switch allows the user to regulate
the performance of the fluid machinery easily. The switch
is not a volume control dial of analogue type, so that the

20 switching between steps can reliably be effected. When the
volume control dial is employed, means for displaying the
output frequency, for example, a ligquid crystal monitor is
required. Namely, control operation of the wvolume control
dial does not show real operational condition of the pump,

26 for example, rotational speed of the pump. On the other
hand, the stepwise switch select one of the positions

thereof corresponding to the preliminary certified

operational condition, so that the performance of the pump



9 2 3J Ul 2002 Fig. 1Qis a cross sectional view taken along Iine X-X
as showmn in Fig. 9; Fig. 11 is a plan view showi ng a bracket; Fig. %?JUPZ%Z
| ongi tudi nal cross sectional view showi ng 5 another enbodi ment of the
present invention; Fig. 13A is an elevational view show ng the appearance
of the regulating device, and Fig. 13B is a bottom vi ew show ng the

ating device. and Fig. 1381is a bottom) ing .

Shovi ng 1 ﬁec%fb?o{eidfﬁeﬁ&%éaﬁ%ﬂ Ge09 s Friacda b nopRREE B an and 138,
ovi ng ¢ hé “fb Teg TG eVt o g i Frustar & 2 and 13

the.arr angenent S SRENFEER AintSHE S & THE oS anta s SGap i |

the arrangerent "S- tTie Ehbod | nee’regurating”

an- ol ovati OAR1 Y 0T i alPHy e Beulefty 60fRepReP fupfpuibiyy IR

Figs. 1oA and 108 ey olodiie: ari a0g8ERAL e Moo abasiuaRnt ohn ot ch

t he perfornmance regul er coofing type 1s attached on a

pi pe, Fig. S &l evatd %ﬁﬁdﬁ‘éﬁ‘a"’édbl%tﬂ Q5S, SAEt 0hhe NG Fi 0.

16B is a side view, Figs. 17A a B are views of the arrangenent of

anot her enbpdigigiy iy eahi chhddia her iermrrce cheguhat | a1dewires Ofonatidfe
cooling type i's attached on a pipe, Fig. 17A 25 is an elevational view in

partly crOSaspfgﬂeic‘daitpirbn aBed Fh&vlyl 7Bonstausitdd Vhempidd 9-fakdliixyan emdadi ment
showi ng the frequency converter unit and the electric elenment unit being
connect ed Mespert3 tb WHe 2003 dimes @umgd ny tflacdddhyobleEoreFildmito oifs jzsvi ew
show ng anot her enbodi nent of the present invention, Fig. 19 is a view
correspondiservicdi Ysfe BAthad p@Bformance regulating device as an flow
10 rate control means can be supplied to the market with high
productivity and low cost.

According to an aspect of the present invention, the
performance regulating device is constructed that the
frequency converter begins to output electrical power

[5 automatically when electric power is supplied thereto. This
means that the fluid machinery can be started merely by
making the power switch “on” on the control console, so that
the performance regulating device can be mounted anywhere,
when the device is mounted on a pipe. For example, the

20 regulating device can be mounted with taking the children’s
play into consideration, or can be mounted at a narrow
limited space.

The present invention can be utilized not only as a
performance regulating device for a fluid machinery, but

20 also as a frequency converter for controlling the rotational
speed of general machine including a motor. Further, the

device of the present invention can effectively be used in

the out door condition of under rain weather since the



5 Figs. 20A and 20B are detailed views of the unit as shown in Fig. 19,
Fig. 20A is an exploded view of the unit as shown in Fig 19, and ZQﬁgﬁﬁtﬁmz
perspective view of the thin plate 90; Fig. 21 is a side view show _
anot her enbodi ment of 10 the performance regul ati ng device of water cooling
j acket type; and Fig. 22 is a view show ng anot her enbodi ment for nounting
the perfornance regul atin devi%e”c15 Best Mdde for Carrying Qut the
{nventl (r)rtr; 5%3"@‘1%[ rﬁ?arﬁf@%e%glﬂe&? _Fr(j éé-g‘iyce f_olrI a fl ui)d gachl _ngré a_c;:ordl ng

0 an enbodi nent_.o e present invention_w now be described w
reference to thgﬁﬁ%éﬁ?@é%“ﬁ%ec??Y%¥t%ﬁb85iﬁgﬁ Qﬁeq?ﬁFpéPyﬁpﬁéﬁeedges
regul ating 2Q device, which . is unted on a f.luid machi.nery in accaordance
Wi ]E h the pf’é)(gcerﬁﬁqurjgfnﬁnoﬁﬁrs CORIT i %afi’gwhi'g%ALSUfﬁ‘egnili &0 E&r?é‘teerda y
ref erence nunera conpri ses unp nd. a notor nted on a
common bas@YEFE S Th&™WFhFati nt rggﬁgéd T%f%%‘g%t]aogu&f?oﬁ%%i pggé_{LOSCEW O\r/?\%e
t hr oughra 5, val v rOV| n. i i de and a short pipe
107, an v%§k§ﬁ£¥hlelugé%%&ﬁggg%ggﬁgﬁg 6%W§Q%EF§QF§é punp 103, and
port 103b of the bubh Theqa " RpRimgii BES AT R LA
i ntroduced ¢, 3 dg%gx&%a%%ﬁa%l%éff&ﬂ%n@é‘ GRecli1GMalveqdh8candegr 9af e

val ve | 09 provide rge side. The performance regul ati ng device
(referred tr 3% tde-1bidQgH| e Sevd & heeghehel owbn¥dlktber, ayididad 1y
machinery is nounted on the short pipe 107 through a heat radiating neans
112 of al urimi ufwalrley, wbitbehasa geedinfyer fak clomdsithdg vidthe [frddiency
arrangenent of this enbodi ment, the heat radiating nmeans 112 is fixedly
secur ed0t o ddmeerdmad ,at ingut0 reewnisc eadd 1 oulupatighmdah s s conaecsierainge  arite
fixedly secured on the short pipe 107 by U bolts (not shown). Electric
power suppldasdiigontrzd cant oot pEdnSH eI UENS Y sregipl @ etnd r davafdei npltersibt e

114 as an i nput nmeans of the regulating device 111 to a frequency converter
in the the casing of the performance regulating device £for the

fluid machinery is of weather proof structure avoiding the
ingress of the rain water into the casing.

15 The inverter devices of relatively small output are
often of air cooling without blower type. These inverter
devices does not require the water cooled structure, so that
no countermeasures against the condensation of water 1is
required. However, the pumping facility are often provided

20 on the out door condition, so that it is desirable to make

the inverter devices to have weather proofness.

Brief Description of Drawings
Fig. 1 is a side view of the arrangement of the first
20 embodiment in which the performance regulating device for
fluid machinery of the present invention is employed;
Fig. 2 1s a side view of the arrangement of the second

embodiment in which the performance regulating device for



15 reqgul ati ng device 111, which converts the frequency of the supplied

el ectric power. The electric power whose frequency has been convert&ﬂ lﬁZMZ
supplied froman output cable 115 as an out put neans of the regul att gJ
device 111 to the electric notor 104. The frequency converter in the

regul ati ng device 20 111 causes a heat loss, which is radiated into the

i quid handl.ed the punp via .the heat radiating neans 112 and the short
bl e 107 P b PR LYoo it S0 PEERE N g SR RGNS CRPLRRERR | o mount ed
on a fluid machinery jn accor agce ith the 25 ﬁtesent Lnvention is %homn
in Fig. 2. A pulgdmid dosigrdt G by ot YRt RhnkraY 101586hpYi S8538 punp
| 03 and a notQqr. 104 nted on a connon_ b 02. e fluid introduc
t hrough a ST o 6?%35T55a¥¥%%%emﬁ?%u§ﬁ %ﬁég elf2¥qq2 QLU iﬁ@ 5632 ?glve
106 provid n t St S t.pi a ' n:i,n port
103a of th(;‘l%p(tjarrpC?PTL;’?latqglétoﬁerL lpdue?rg\’%g,@%nggé n%?%%@%%gfzrﬁtigg %bg‘éqgurl é E?/‘tgt'he
punp, agd tjhen delivered froman outlet port 103b of the punp. The 5
del i vered HVuid is then introduced to a delivery pipe 110 through an check
valve 108 and agafe valve 1O R Qucdedn@n 9idiSeAREae agbdg. 1EnECkigypover
supplied froma control console 113 is applied froman 1 npat cable 114 as
an input nmeansHdwrd e ¥ g.equl.ating device 111 to a frequency converter in
the regul ating device 11I, which converts the frequency of the supplied
el ectric power. Flikg &ecid i£ poveilaosEetseUeATyYvhas baRepagenyecesds S
supplied froman output cable 115 as an out put neans of the regulating
devi ce 111 dexrttie edfecthie catbanpementiOds khotvhe ise@ind ehboandertigoef SBhe
present invention as shown in Fig. 2, the heat radiating nmeans 112
conpri 48s dfs @ watrilasblmihl) ackew of thai arrssgenert sscahewnt dnt Hd.g.
regul ati ng device 111 by neans of bolts (not shown). The 20 heat radiating
means Z11 i% fixedly secured through a Lshaped fixture on the flange of the
short pipe 107 by a bolt enployed in connecting the short pipe 107 to the
gate val ve 106. P 01 45 @ FHOPSdSess ioned f’ﬁé%héakepa&ilsf‘ﬁnglﬁ@aé(&‘i’fz
t hrough a snall, pipe 177 from the di scharge side of the 25 punp. The fluid
P Asudod o

is then byﬁﬁ%se |1 pipe 118 into the suction side of the

purp. 10 this emdod.mepd. ahhe %heaaﬁ!Fgﬁzghea{sﬁg&ﬁe@hgn%\éﬁaﬁ%ew NofNe e

frequency conversion is radiated t eat 13 J UL 2002

radi atijgg r@ans lddbRnhar®l in PhPesh 1dde péBrbphantberbhundthagdles ik the
punp. In the arrangenent as shown in Fig. 2, a thermal insulation is

provi ded aschofmuby aadathedyl igfe 4d8. predenar dimgdtidheis hempaloyed,

i nsul ati on, heat noving phenonena fromthe surface of the pipes into
anbi ent ai rFiis pifevienteed iide viirceulsdomigios diee mhofl ec colned roc theat ed wditeer
and so on. Wiile it is difficult to adogt the regul ating device of first
enbodi ment Slowh Raciirgery, &ndcefi9-idBnots an elevational view seen

from the direction of the arrow VII;

20 Figs. 8A and 8B show another embodiment of the device
as shown in Figs. 1-7B, Fig. 8A is an elevational view, and
Fig. 8B is a side view;

Fig. 9 is a cross sectional view showing an inline pump
of a full-circumferential-flow type pump to which the

25 frequency converter assembly is incorporated. The
incorporated assembly includes elements in common with those
of the performance requlating device for fluid machinery of

.the present invention;



10 appropriate to nount the regulating device 111 within the thermnal

insul ation 119, thus the regul ating devi ce of the second enbodi ment &3 JUL 2002

ef fective on such application having thermal insulation. Figs. 3A and 3B

show t he regul ati ng device shown in 15 Fig. 1 in detail. Fig. 3Ais a front

el evational view, partly in cross section, of the regulating device, and

Fig. 3B is a side elevat.ional view of the requlating devige. The hegt

adi ating moans TL> 1 e TP The SR HETOT FEET BHTEE 1565

i nput cable _114 and.the.output 20 cable 115 keep the regulating device 111

herneticalﬁf §Q8W@dlpr &gfhg'atnnsphere in the sane manner as with an

under wat er Cabl%i%t ﬁlsggngrg&ghevgg&ogpg&gga %OErSéQQPLe- An Oring 121 is
t ien

di sposed to preve anb ir fromenterin he~régulati ng device through

the mating surf bat gt 42dl A d g 2 :
regul ating devi ?ggil%zv\%%gtatrt% e ar onuarnlddé[ﬁseégr]e%u a |rﬁ%ﬂd‘é€€‘gegiﬂ§"fl®gll be
descri bed I i f: cect i i €h,,l rosssectional view
taken a ongﬁfﬁﬁ§&1%BFbaéﬁééggsfSXPETEEeéiﬂ@ §H§é§t€PE’2E02 frequency
converter 48 is us [ [+Ci i Ses . bas 6 over
47 The base 467ARd thE Covert a7 i o E e ORI eNE rRReaEas o
thermal corgucihei eganathingedidwi®achaghihari py bobtsigm hh R sead Feeher 58
5 interposed therebetween for hernetically sealing fromthe anbient air. As
shown in Fisjowdngt kel Bppacabbe df4the eegudatedgt etheebase 46, and as
shown in Fig. 3A, the output cable 115 is al so connected to the heat

radi ati ng neansFig2. 19 Tiwe far eqiuegcymganyer t €l ukd et inmhlshowinigratky
fixed to the base 46 to transfer the generated heat to the base 46.

Sim | adly, regulbsdagieearide e Hddmustaditad g mbkgs 112, b, t ArdhéaBs,

radi ating nmeans 112 and the short pipe 107 are highly intimately fixed to
each ot her WhéChcdst Raskaaid eds igepepPatednpy feréliEBguency converter is
suitably radiated intq the handled fluid, the requlating device does not
require an air- €d8Fisnd ParfTorl IRe®Fd YeR¥FarTi tHIENIGRANE (RE the
regul ating device is free frominsufficient coaling due to a fan failure.
The base 46MEREPREhert 26 Pl Si7 ng heateF oPeof it biad A eEh ol her
by bolts 55, e .t i rior t LS4l sol ated fro e i ent
air, the f?lgét?g%ggignl\%rdtéegrﬁidsgop%e een?%dggf'g?nh?ﬁsé atadl %l%%'t gﬁ'%'ra?lggn due
t o caeagheriisn@naed ewatebnaANYeB&AL hOPar€dyFEe6ss58ecailohB aha Fhibustkati ons
showi ng the arrangenent shown in Fig. 2 in detail. Fig. 5Ais a partly
cross sectiignal sébevatiegnal view, and Fig. 5B is a plan vieca. The heat

radi ati ng means 112 conprises of a water 15 2 3J Ut 2002 cooling jacket
of stainless sté&dlgs.THéH arkbtles provivdewswotth tdre cantatgenentl ef poet 122
for passing the fluid to be handled. The structure of the input cable, the
out put cabF&Pogigenfe R r Wig-Ci21the e PEFE EARECS r HREUE AL ARI sIARMLIsh SEFi g.

3A. . . . . :
water cooling type is attached on a pipe, Fig. 16A 1is an

20 elevational view in partly cross section, and Fig. 16B is a
side view;

Figs. 17A and 17B are views of the arrangement of
another embodiment in which the performance regqulating
device of water cooling type is attached on a pipe, Fig. 17A

25 is an elevational view in partly cross section, and Fig. 17B
is a side view;

Fig. 18 is an embodiment showing the frequency

converter unit and the electric element unit being connected

10



The peripheral structure of the regulating device 111 of this enbodi nent
wi |l now be described with reference to Fig. 6 which is a cross secl §aitiél2002
view taken along line VIVI as shown in Fig. 5A. The frequency converter 48
is 10 accompdated within a casing forned by a base 46 and a cover 47. The
base 46 is secured to the cover 47 by bolts (not shown) with interposing a

seal i ng ”EEReée§§8§°Q§Ehe¥8EbiBQhEP? ingress of an anbient air. The

frequency conver I'tse S Se€tured tightly on 15 the base 46 to

transfer the geperat heat _t (o} as ' e [ ly on
t he heat radiat?ga'ngg%sfglflmﬁkus,SP%QQRQétggéﬁg$§tgh3§9§ﬁ%g£fggéugﬂ%y
converter hiekRkala iRl 1EaLe o i & Lpibp fondlatendtd A 16001 | N0
system such™as an air cooli g n usedin the 20 gener purpose 1 nverter
device is ggt shgagpred. The ribs 123 have three functions. The one of the
functions is to increase the strength and the rigidity of the water cooling
jacket g0 prevept def orgmt 4R bherepfe dBEa91BRN ilRG i O kiet Qi il dgst he
flora of the f|UI8 through 25 the jacket to assure the residence tine of
the fluid taoha Randiiefd Fytihes, frogt ienaef ddpa oddls view & Neieagaithe
contacting area between the ribs and the fluid to be handl ed to enhance the
effect of heatshoadh ailhoRigl n\ccoidlancs Wst ha 1persgedtdvd vi2002 £ hehe
arrangenent of this enbodinment, the cooling operation can easily and

ef fectivel yhhe paatieedO@ut in spite of existence of the thermal insulation
provi ded around pi pes. The third enbodi nent of the regul ating device, which
is 5 mounted onFagfl Wld hachi mede iniewcohdanog winothelre gtaxbimentvefti on
will bﬁ described with reference to Figs . 7A and 7B. Fig. 7A is a side
view s %mﬁﬁ@etmﬁﬁmﬂﬂﬁﬁ%ﬁhsF?ﬁE%@EHH@fqg%éQﬂLﬁﬁ WaERENeP L it FRrEkeEB is
an el evational view seen fromthe direction of the arrow VIlI. The basic 10
arrangenent¥Bfit A8t hird enbodi ment is substantially identical with those
of the first an .secog? epbodi nent s. E%rever i_n E%e thirg ﬁr.rbodima@tr
there i s provi déd9an aFr tdoled gl &AM HevitCSHPT, RAPRHTISES afP
stream 9enghahednBy chepeoyBlhog:42Pe6aRaEehENGct eapup 103 and 15 the

not or 1o04. nerally, a coupl’i ng guar or preventing an accident is

provi ded around the coupling 126 as shown in Fig. 7B. The coupling guard is
enployed in this enbodi nent as the heat radiating neans Z12. 20 In this
enbodi #ent, the coupBesd @gudedfbikheabegingaduat kg MTRABAEiIdA2 is made of
alumniumalloy, and a plurality of air cooling ribs (fins) 128 are

provi ded t her ewht lpefmfio ranarec i megu beet igfd edevofecdolri rg Hluidemachisergam

The peripheral structure of the casing is _ ) )
according to an embodiment of the present invention will now

be described with reference to the drawings.
The first embodiment of the performance regulating
20 device, which is mounted on a fluid machinery in accordance
with the present invention is shown in Fig. 1. A pump unit
designated by reference numeral 101 comprises a pump 103 and
a motor 104 mounted on a common base 102. The fluid
introduced through a suction pipe 105 flows through a gate
25 wvalve 106 provided on a suction side and a short pipe 107,
and via an inlet port 103a of the pump into the pump 103,
and increased in 1its pressure by the pump, and then

delivered from an outlet port 103b of the pump. The

11



25 substantially identical with those of the first and the second

enmbodi ments, so that it is endurable in its weathering conditions. 7An8tLhi8#
enbodi ment of the regulating device will now be 17 2 3J UL 2002
described with reference to Figs. 8A and 8B. Fig. 8A is an el evational
view, and Fig. 8B is a side view To explain briefly, the only difference

romihooe AL Fifn L e, Bl HG A oL SR 118 SpEQEnIghc 1

t he base 4 ge ulatrng devic ively

o1l e St UGG 00, DR IOV SIAIGA o] SatONEERaRAL¥ol BE0RREA! cfhe

out put cableto I'hg means. cour se, angenent can be

adopted in ¢ r e of the water jacket type or the air 10 cool ed
type. In Fiaggﬁsg{&a% g@'&tesA and 5B, and 8A and 8B, a threaded cap 124

serves to kee r i eyl t : | r he. anhi_ent
air through aﬁ E@%.ﬁ?%%éﬁdiﬁﬁﬁb3§5§%£€%ﬂ?egggég§a§?%§§gﬁ%ﬁ§g§5t_Ergﬁﬁ
adj usti §g 1% JMRANS P QU th  FEGHRICHy ) FOrL eX3PPA er1bDg ﬁQbH%bb?glq%anS

d
conprises a rotary step smntéh for enabling to adjust the rotational speed

of the fluixhurRed B8 heFWHoRer pige qan kersegn kNnkhe #hawardsgt Betankhere
is no designation of an on-off switch for outputting or 20 stopping the

out put of tihe fofequenaynicanwanbs’,, whiehf hagugoeyl ¢devaaletohaacha viieans
corresponding to the on-off switch. The frequency converter is arranged to
conmence its opamat itdre t amipEmeitectsf ¢ ploier ambpodidmecs) | yrhehehepaner
supply is delivered thereto. In this connection, there is 25 no limtation
upon t he posdiiadgrinavhreeanhe ll@guiat ifigeddyi ceedsredisttal | Bk omeghd afiipg
line. In other words, since start and stop of the fluid machinery can
nerel y 1Be afavd@eed Wy tdramgbngoditsst aoli KGomme epagdt fixegdwesesyggdy on
thereto, the 18 2 3 J UL _200Z regul ati ng device can be nounted on any
pl ace, for €& L 21P& Hilgh byl Hc&Odfsr d "oki BAP¥R)can not reach with

Foferance to Pl QLS IEE BAUTBEREHES of P ame HARy S TRUA aLf g ‘Fevi ce
of the pre t . pveption_|s . ri e frequec onverter ks unt ed
integrally§§$h£%§% t (gﬁdabslugﬁg'é?ﬁg%%s ?gsagoﬁﬁgngﬁégg %S%%?i %gsgrl i ng

the enmbodi 10k it Be93ced- 111 10othe agvaNlanss Hoda+e@nVent ekpid sel f
as the common use
15 regulating device 111, which converts the frequency of the
supplied electric power. The electric power whose frequency
has been converted is supplied from an output cable 115 as
an output means of the regulating device 111 to the electric
motor 104. The frequency converter in the regulating device
20 111 causes a heat loss, which is radiated into the liquid
handled by the pump via the heat radiating means 112 and the
short pipe 107.
The second embodiment of the regulating device, which
is mounted on a fluid machinery in accordance with the
25 present invention is shown in Fig. 2. A pump unit
designated by reference numeral 101 comprises a pump 103 and

a motor 104 mounted on a common base 102. The fluid

introduced through a suction pipe 105 flows through a gate

12



wi |l be described briefly. By the mass production, reduction of the cost

can be obtained by providing new punps incorporating inverter device agyl 2002
shown in Fig. 9-11 to the newy constructed punp facilities, and providing
flow 15 regul ating devices to the existing punp facilities, which are not
yet to the limt of its service life. Accordingly, energy saving devices

b il din th ket. Fi.g. 9.i tional view,
Whi ch 111 USEHIos O KT HST UFR . 61 PRGHABPemtrm ¥ (YBer uRBEoTHA !+
illustrated 2 h f mol ted int |1
ther ow t h, Vi CHLr &% AOL6HmB Gse A I L NbGE BRIEna-T5dt o taREBbr dfvat | ng

device for _an, existing flui.d machinery in _accordan wi th the_present

i nvention. %} G 5E %fdtrdgg §%@ti§ PSS Cakerr %Ioﬁ&aaneaﬁgX %@e own
in 25 Fig. Q,:-Afull-circu rential-flo u f S odi nent ¢ ri ses
a punp cgsidgegll'%,er;édca%lr‘\fggl %ﬁor%éﬁéﬁs GA%ITTF’I) t g’%putrorg cgglgtr)lggﬁr,qgénd g?\i%

i npel l e 8 fix ORI in J : t f 1the
cgrr)med rSmt éjr Q,@_Flhég punpfcgaglgnglh%%cglnr%%%%%%n %%Jt Igr ?t%a]%i‘ﬁé(}?r %,Zpg 11

sucti on- si %mhﬂ%r{: ﬂfaggﬁq}a%é O 3 x4 ak ggéeot,aw@ @abegrewih@aero# by

fl anges 61, 62, "an arge-si de casi ng connected to an opposite
axial end % ofid e &figwy)inder 2 by flanges 61, 62. The flanges 61 and
62 constitute fixing nmeans for fixing another nmenber such as the

suction-side cagiiRgt3 i@y gickweldiw,bﬁlg@d skdemcasidiththd10 ¢desSLé el 18yliisnder
2. Each of the outer cylinder 2, the suction-side casing 3, and the

di scharge Hppliidel cisomgad iimpwmdecabla pidssed shednpat siednd ess stheel or
the like. A bracket 45 is attached to the outer surface of the outer

cyl i nddP 2.regyuwledulnat | dgvdee cél30 ts naunfeshusndshe demaskate5. iThéhe
regul ati ng device 50 conprises a base 46 15 attached to the bracket 45, a
cover 47 atietHed ing tdrvingel b, HRdCh fFoayeehey WonvEFe@eady hetiséds n

t he base 46 and the cover 47. The bracket .45 has a through hole 45a for
al | owi ng | SARPIAG SHFEGINPWITE carhed SAEESF 16 Qﬁfffetrh{é’%?rs@qééﬁﬂs‘;‘%y

8 h h h. The.b 45 b 4 h
Cover 47 af B GHPALGE DY % het b | 5 5804 Eord it o SUPRe SPGB naPaFoy.

The bracket, 4% +a rQu | e f.qr. | sQw; . ng ten far..
cool i ng theal rélq zlncg{eg\g%vg)&t re]:(r¥1e4§%t 0 lﬁgslsfﬁlt ﬁ%\r@ét %r ggghlt 2%@h%lceac%nrel
not or §5comydoyes oa Sstator 13, an outer notor franme barrel 14 fixedly
fitted over the stator 13, a pair of notor frame side plates 15, 16 wel ded

to respective oppostii€ epennaéndsnkfdinahtouder thet rdgearne bavertidd, aand a
shown in Fig. 2, the heat radiating means 112 comprises of a
water cooled Jjacket of stainless steel secured to the
regulating device 111 by means of bolts (not shown). The

20 heat radiating means 111 is fixedly secured through a L-
shaped fixture on the flange of the short pipe 107 by a bolt
employed in connecting the short pipe 107 to the gate valve
106. A fluid is introduced into the heat radiating means
112 through a small pipe 117 from the discharge side of the

25 pump. The fluid is then bypassed through a small pipe 118
into the suction side of the pump.

In this embodiment, the heat loss produced inevitably

with the frequency conversion is radiated through the heat

13



20 Z3J UL 2002 can |7 fitted in the stator 13 and wel ded to the notor
frame side plates 15, 16. The canned notor 6 also has a rotor 18 rotatably
di sposed in the stator 13 and shrink-fitted over the main shaft 7.2 AgyL 200
annul ar fluid passage 40 is fornmed 5 between the outer notor frane barrel

|4 and the outer cylinder 2. Further, a guide device 11 for guiding fluid

] e out er 2. e device 11 for guiding fluid
by the ot or PP Eme s A R R R L 1 0P8 PRESTERET S0Rasf

i npel ler 8 el N S 4 h 0 the guide device 11. A sealing nmenber 13 is
provi ded o%&gﬁg%%bP rtgggﬁbnlfy of the guide device 11. Aliner ring 51 is

mounted on a ra(iinfa' kX! ”Q%azgﬁgm% e the gtéihg%nﬂ)e}ﬂé?e{%%. ?%, Iy | EQ}%HP%g

contact with the forward suct1 on nout el ler

! . ol t gt C f 1tlee main
a5 e Sl eatane SO by o YTkl e o

e inner casing 12 has a gui evice 12a

conpri sgng pz At g ane Phearhekhhe fidsuddtdiong flddd fbSLhar gadnbnemat he
inpeller 8. The inner 20 casing 12 has a vent hole 12b at the forward end

thereof. Afahl ethousintaad ds wed dethd® iMeo Oaheie®t irf Lanprbaeneledls.
Leads fromcoils disposed in the outer notor frame barrel 14 are extended

t hr ough t hencahileJicitsing 2pstddeot heovdbdholre dhacafl Widebrac)ted 4m.and a
| ead hol e 46a 25 of the base 46, and connected to the frequency converter
48 While it 1is difficult to adopt the regulating device of
first embodiment shown in Fig. 1, since it is not
10 appropriate to mount the regulating device 111 within the
thermal insulation 119, thus the regulating device of the
second embodiment is effective on such application having
thermal insulation.
Figs. 3A and 3B show the regulating device shown in
15 Fig. 1 in detail. Fig. 3A is a front elevational view,
partly in cross section, of the regulating device, and Fig.
3B is a side elevational view of the regulating device.
The heat radiating means 112 is fixed to the short pipe
107 by U-bolts 120. The input cable 114 and the output
20 cable 115 keep the regqulating device 111 hermetically sealed
from the atmosphere in the same manner as with an underwater
cable of a submersible motor pump, for example. An O-ring
121 1is disposed to prevent ambient air from entering the
regulating device through the mating surface between the
25 heat radiating means 112 and the regulating device 111.
A structure around the regulating device 111 will be

described below with reference to Fig. 4 which 1s a cross-

sectional view taken along 1line IV-IV of Fig. 3A. The

14



in the base 46 and the cover 47. Further, a cable 63 is introduced into the
base 46 and connected to | eads of the frequency converter 48 in the base 46
and the cover 47. The 21 2 3 J Ul 2002 outer cylinder 2 has a hd &Jpa00
into which the cable housing 20 is inserted. Next, a bearing assenbly at
the inpeller side will be described. A radial bearing 22 and a stationary

h 5b ' 23 d . [ b k 21. . Th dial. b [
22 has an cREUTY cervee ae ot 8 4 BREPGA AL “Ghedl wy LR bt R oy

t hrust bearing 24 ang.a_rotary thrust bearjn a Vi tary

t hrust slidﬂﬁgkﬁgﬁ%e 63?%8d$§%0§%8g§n$95n t%%hgg?geggfgsﬁekggdggw rggffng
10 22 and the, stati v 4 t, heari he,r LY r . rj 4 1is
secur ed to W s ke S ey e R oot EHE R cbae R 0]
key. The r S t #ﬁg{i [ eGUr- t ..t hrus ihSk ichds
fixed to tﬁ%ﬂﬁé’ao} n shaf t%orﬁeg:h gjyie;%#l%% Tﬁ’eﬁlgleara'l ntgsebrlacll?e%tzlb\%‘%I i gé
inserted in def| | e o i lat ugh, A
resiliegt E%éﬁlw 9FiTﬁééggg?FﬂaéEré@ﬁétﬁﬁﬁﬁgg?%§£gfhgﬁglggé?ng?éﬁhgﬁhntor
frame side gt l6,8hrough asﬁo%ailiﬁnhgas 1 BRe Thputadialideaiing 22
slidably supports a sleeve 31 which is 20 fitted over ‘the main shaft 7.
Next, a beaiddikAssenBby @te t BEsePPAS] t @ndi s okhbha | ipelrligr. WAl Reéhe
described. A radial bearing 33 is nounted on a bearing bracket 32, and
slidably suppgiits aableevd s34ighiag¢Boi scdriddetkdves the neéat shafdiat inkhe
sleeve 34 is 25 axially held against a washer 35 which is fixed to the main
shaft 7 by meaoubll nut 36 threaded over an externally threaded surface on
an end of the main shaft 7. The bearing bracket 32 is inserted in a socket
definedli n the rMBteorfpgquency gouvereo? 48r arfe bigklyl Ansimstehyoukixed
resilient O-ring 37. The bearing bracket 32 is also held against the notor
frame side §? ate1basst 4ps UB RERDSHEEHellBo JERELATEEr NRtTortor &R ATl

14, and the stays.43_and the outer cylinder 2 are 5 weldeq.together. The
ot attonal AeorSin AR LEanHIE HoTBE 16 AT 5 GO phEGLERORE BRI

frequency conyerte 8. ratipon.af the full,-circunferential-fl.ow
shown in Fi &’9 W 1Hbe h%;agtcrﬁ%dglc?tblé’]lgoweaﬁsf Iluliczd a(ﬁllréot 5 r?%hgrtthénpe P

sucti on- si de-£asi a1 3 Erehbbe JOcsyeli & nagal eodgef] oveshatockiie sl ar

fluid passage tween the outer cylinder and the outer notor
frame barrejendrddupuph the Sﬂﬁédg]@éh@y decgasirpar3.isThenithbeyf Inddh diseq
t

introduced 1nto the inpeller 8 rough the annular fluid passage 40 and the
gui de devi cintld. thHee hbhod@led fluid, the regulating device does not
require an air-cooling fan for use in general inverters.
Thus, the regulating device 1is free from insufficient
cooling due to a fan failure. The base 46 and the heat
20 radiating means 112 are fastened to each other by bolts 55.
Because the interior of the case 1is 1isolated from the
ambient air, the frequency converter 1is prevented from
insulation deterioration due to weathering and water
condensation.
25 Figs. 5A and 5B are illustrations showing the
arrangement shown in Fig. 2 in detail. Fig. 5A is a partly

cross sectional elevational view, and Fig. 5B 1s a plan

view. The heat radiating means 112 comprises of a water

15



15 discharged frominpeller 8 is discharged through the guide device 12a
fromthe discharge nozzle 4a which is connected to the discharge-sidz UL 2007
casing 4. According to this enbodi nent, the bracket 45 is provided b @wéé#

t he regul ati ng device 50 and the outer 20 cylinder 2 of the punp casing 1.
The bracket 45 serves as a di nension adjustnent nenber, and is di nensioned

such (hat idodis il elet hgp the hise 40 ak the iUl Ai00 geviesiiedhe

bracket 45 7s nent’, ence the prep ron o i nds of

grackets dogt ol I8AG i o %%&'er NBICIR0 19 BEAARGLEYNGY ¢ n6S (219NN 1 i 0.

9, two fixing ne havin espéctive bo I'xed theréto are fixed at

3 SR L. Lol A 1 AL D, Mg

3J UL 20 and, as shown in e br 5 not ches

its both endg,;cThe R ke 43 1S 1h1Xed el @neNg aQldl 8k rO¥kLBAeR 2 shBuwRUGH
manner that the notches 45c of the bracket 45 are fitted wth the fixing
nmenber s553,pi% regpectively, and then nuts 54 are fastened to the bolts 52,

respectively.” Next, the nethod for fixing the regulating device 50 to the
nmotor punp will Me deseipheshl FitstcttiPe beJWhRL | Ny e £ey S8elrSce 111

i ndependently 10 assenbl ed by housing the frequency converter 48 in the
base 46 andf hehtovenbddiméit ewit be nbeglecatdayy rihddenbbhi sedagenbkedo t he
regul ati ng device 50 and the bracket 45 are fixed to each other. This is
prefornmed WMid.axkd eriingh tie HottessH5seot idmwa baseedbtéhenughonbe linackat- 45.
This work 15 can be made fromthe outside of the regulating device 50.
After the Bflacket stBwindinhefiegubati ngThevifozeBErawe torwdrtereath disher,
the notches 45c of the bracket 45 are fitted with the fixing nmenbers 583,

r espectifvelagcommpdaredwis e ar €aFdddefodmes bie abbRES, 4bedPechi FOIRL
wher eby the pracket 20 45 is fixed to fhe outer cylinder 2 of the notor
punp. 1n ti’s nanterP2$fetPedsl &S HevieetBH ES&ﬁFi des }f%ebﬁgﬁé 480t

attached t%ﬂé%%;”ﬁf&$tié er£Q§i§8V§rs%E1%%%a%Q%léf)sa for preventing

the ingress of an ambient air.
The frequency converter 48 itself is secured tightly on
15 the base 46 to transfer the generated heat thereto. The
base 46 is also secured tightly on the heat radiating means
112. Thus, the heat generated by the frequency converter is
radiated well into the fluid to be handled, so that a
cooling system such as an air cooling fan used in the
20 general purpose inverter device is not required.

The ribs 123 have three functions. The one of the
functions is to increase the strength and the rigidity of
the water cooling jacket to prevent deformation thereof.
The other function is to guide the flow of the fluid through

25 the jacket to assure the residence time of the fluid to be
handled. Further function of the ribs 1is to increase the
contacting area between the ribs and the fluid to be handled

to enhance the effect of heat radiation. In accordance with

16



the base 46, and the frequency converter 48 housed in the base 46 a?yJthmz
cover 47. Therefore, the regul ating device 25 50 can be independently
assenbl ed. The fixing of the bracket 45 and the regul ating device 50 to
each other can be carried out fromthe outside of the regul ating device 50.
Further, after the bracket 45 and the regul ati ng device 50 24 23J UL

2002 are fixed to each other,_ the, bracket .45 can he fixed,to the ouyter
cylinder 2.t eafﬁéage%?nﬁnﬁftﬂgtﬁﬁsﬁm Qdéwgnﬁmnéﬁg%sﬁ?foBgbgﬁﬁﬁéiﬁﬂﬂﬁned
|0each LT RO Yot SERLoLBla T M enatee oy L L o e
converter 1SR atd e LR are s seperet et SR
dust or dirt. 0% OHIRh Ao fdt R re TR R et (e "
45 ol sotr daipred R SAoEEL L aERTREEy TPk Ca o P s R B P AR o1

punp can beid‘(?é}ﬂ:i’&;jﬁ N, £PBehe 1ac86E9HEHNY ik O%zfe{ﬁéﬁéjﬁ; ”i‘igéheﬁr t

45, the base 46 and the cover 4/ are conpose y good conductor,

i.e., alumygm at]oy. 78 Ree ot he dd apuancyn&PINGr ERE @hollll Tt 1B nly
cooled by a liquid handl ed by the punp, aluminumalloy is preferable. The

above nenbess ane mRdedoha2Binetgl wadt husg shiel dsradi aleoatiense friswthe
frequency
seen from the direction of the arrow VII. The basic

10 arrangement of the third embodiment is substantially
identical with those of the first and second embodiments.
However, in the third embodiment, there 1is provided an air
cooled regulating device 111, which wuses air stream
generated by the coupling 126 connecting the pump 103 and

15 the motor 104.

Generally, a coupling guard for preventing an accident
is provided around the coupling 126 as shown in Fig. 7B.
The coupling guard is employed in this embodiment as the
heat radiating means 112.

20 In this embodiment, the coupling guard (the heat
radiating means) 112 is made of aluminium alloy, and a
plurality of air cooling ribs (fins) 128 are provided
therewith for enhancing the effect of cooling by the air
stream. The peripheral structure of the casing 1is

25 substantially identical with those of the first and the
second embodiments, so that it is endurable 1in its

weathering conditions.

Another embodiment of the regulating device will now be

17



converter. Especially, the bracket is nmade of netal to thus shield harnonic
noi se generated in the secondary side of the frequency converter. Furlheul 200
according to this enbodi nent, the bracket 45 25 has the through hole 45b

for allowing cooling water to pass therethrough. The frequency converter is
normal Iy cooled by a liquid handled by the punp. If the liquid handl ed by

L B35 el RS, L AV SO, OF Fovel
i i 450h . 45
oubol1 20 TLomAReGRSIAgy 0 A HDQUOREIOLE 45000 LBk i tagooe

t he frequency converter Suffi 0 t hi's "énbo at

the fr y COnverts s enbodi et
ranster rediumS Sk RosatASLIEE” Al WS QdAlel, o0 e
and the coyer fZe Lhedohkgatanggibsy{or Jedepehuee0qt¥o pRUDELSe Abr is in

the clearance to prevent heat transfer between t menbers, resulting in

inferiog coolingy 10.gherefgngnfaerldt rangfer mggygggﬁggg ag ek iid d §iel i con

is charged into the clearance to inprove heat tran tween two nenbers.

Accordi ng t-@i1hliigeegbodigmpnd . sseabtife TRIMEr BeSG roxidrid 58iAke provijded

between the outer cylinder 2 and the 15 bracket 45, between the bracket 45

and the bags@nébesandybetyeerdnhechkasends antgdie wumere 470 r espect huaky.
Thus, noisture is prevented fromentering the case housing the frequency

converter 48diandnghechhequendy coamger,t athd samoingiateartd arat eske dagopaedew
formed by noi sture when cooled by 20 the Iiquid handl ed by the punp.

Furt her, adoortheg atreanlgemeaitbodf nerite, watehe jamketassgpbl yoxorgrd shig t he
outer nmotor frame barrel 14 provided around the stator 13 of the canned
nmotor &0 tEeodedetyegli nder 2 defining the annular fluid passage 40 between
the 25 outer notor franme barrel 14 and the outer cylinder 2, a punp section
including the i APelTE¥S8 38y aPPowtthg 1PiPqurBdt B4 oR™n BRe hUIBR fPui d
passage 40, .a0dsEipxi 09, MeRnp CQIRLLS NG, thed] andes §1,379. 0" Ohebixkng

hermetically sealed from the ambient air through an O-ring
(not shown). The threaded cap 124 houses therein adjusting
15 means for output frequency. For example, the adjusting
means comprises a rotary step switch for enabling to adjust

the rotational speed of the fluid machinery.
Further, as can be seen in the drawings that there 1is
no designation of an on-off switch for outputting or
20 stopping the output of the frequency converter, the
frequency converter has no means corresponding to the on-off
switch. The frequency converter is arranged to commence its
operation to output electric power automatically, when power
supply is delivered thereto. In this connection, there is
25 no limitation upon the position, when the regulating device
is installed on the pipe line. In other words, since start
and stop of the fluid machinery can merely be effected by

starting or stopping the electric power supply thereto, the
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26 2 3J U1l 2002 suction-side casing 3 or the discharge-side casing 4 to
the outer cylinder 2, the regulating device 50 is nounted on the OuhgﬂWLZWZ
circunferential portion of the outer cylinder 2, and both ends of t

regul ati ng device are axially extended 5 beyond the fixing nmeans 61, 62
provi ded at both ends of the outer cylinder 2. Another enbodi nent of the

o Pongi t U RALEEAN Sl Fanar B sy P e 66T roraibier g

13A1s an glev tgege' B0 SHOY 20sheaBaearance O LIe, T st iag devi ce

111, and F|g &66tt o vi ew Show i € appeéarance o regulati ng
devi ce 111, omFi e f cy.converter
acconnndate |%?gd%§§?h$6 th %hﬁﬁérebage éggggﬁd Of 1%0%%r %gﬁb

base 46A a aEQe cover 47A are nade of al um ni um al | oy haV|ng good therwa
conducti vit and secured by bolts (not shown) with interposing a sealing

nmenber 58 thereb e egue convant er i gh on
t he basg 46A. Th@aﬁgsgeﬁégg ¢t GB I@'@Lésurg ?tly Iflgbfl#bsodsoil d?:F ng %ggl on

the bOttO”hBQﬁhbonatfﬁgéﬁﬂatiﬁﬂ? Bb@%c%Gaoéretﬁ%‘“ﬁﬁk%%ﬁﬂ”’ﬁﬁ%éﬁﬂﬂ&% the heat
generated by thé conversion |oss of the frequency converter to the

at nospher e deke ibewer wiydeacer&judey basavdbbets ial spopityd dedragihlayhol e
46b for introducing air into the 25 casing. The upper surface of the cover

47A i s prochdedwdithhaadveést ukatli an deett7dsasommmownusa.Fig. 12. The
ventilation duct 71 does not allow the ingress of rain water into the 27
2 3J UL 2002 casfagenustsioribimy felee | iembodsmehe eht chat ibigof Ohélair
freely. In the arrangenent of this enbodi nent, the heat generated by the
frequeﬂa&y Eoeverde@nagrser oér tWevi cenpvesten) isamlfe Faditheeddynameuse
em ssion of the heat through the air_cooling fins 46a; and (2) can be

ef fecti vel Y¥itddi £Ced IRFE Qﬁ%Qﬂﬁywmarn1 helte ai Fa§F t hPACHHEté8%ing

directly with, the air cof at Tosehsre: 10, NTely, §nce e, Lemperature o
incorporating inverter device as shown in Fig. 9-11 to the
newly constructed pump facilities, and providing flow

15 regqulating devices to the existing pump facilities, which
are not yet to the limit of its service life. Accordingly,
energy saving devices can be easily accepted in the market.
Fig. 9 1is a cross sectional view, which illustrates an
inline full-circumferential-flow type pump. The illustrated

20 pump has a frequency converter assembly mounted integrally
therewith, which are in common use with those of the
performance regulating device for an existing fluid
machinery in accordance with the present invention. Fig. 10
is a cross sectional view taken along line X-X as shown in

25 Fig. 9.

A full-circumferential-flow pump of this embodiment

comprises a pump casing 1, a canned motor 6 housed in the

pump casing 1, and an impeller 8 fixedly mounted on a main
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casing is increased by the generated heat, the specif is gravity of the air
is reduced thereby, and the air of thus reduced in its density is t?gd 1%
be ascended to the ceiling formed by the cover, and then di scharged UW 002
t hrough the 15 ventilation duct 71. Then, the discharged air within the
casing is refilled by fresh air, which is suctioned through the hole 46b of

t he base 46ﬁ§ ghgs,gt heat ge erq;edd?y the inverter devi eCcanrbe bl eed
out effici &HELY intod t at E-°He° Th eorﬁ%r%ﬁjol?'lga d°vfR b%g?ti on

casing canBe CUrec L aBRFoRr: it EryCednas e habthi y oAl Rathin o hanher
sing can*Be”Se 18 rer g
devi oo 111 T o EREea L 2 o RERR ThbIFAFE 8aPY; TdRGRR o LA e

ventil ati Oﬂig,Hﬂtargéz-s%Bet he dew is @5%&1 ‘21:6hiaﬂ fﬁiﬁ tﬁ'{]éwai%fme‘énﬁol .

reason, the water "wi thin the casing m del'rvere rough the

460 proyi dgd O dnaPEsRi2B 2 By3 elabigke?002 464 Tihd i fakgasony the

arrangenent can be used i nost all sites W thdut causing any problem

Provided thay tée sdhbkckaRt cegli REhRSt AN bexoRbaiNRndeneABERY MAY
be hernetically sealed. In such a 5 structure, no watér can be penetrated

into the casichg. agvehd f sapyidhLechbonyimny 3am@untcnef AakBhhalkssidMben a
subnerged cable is enpl oyed as i nput nmeans or output mnmeans of the power

supply, theapenboroangse ragul auksg deyltedean be disposedundde wateer This
arrangenment is 10 preferable when the performance of the submerged notor
punp i s comyldnded unhdetheatsectiandsabso qusiray abl e ahdr ool dngchhege-~
frequency converter. As can be seen in Figs. 12, 13A, and 13B, the base 46A
i s proVd degidiet kaginignguti scaiside |04 anplr oFs elit pheetadf estabnisspebhgetli xed
therewith. The regul ating device as illustrated in Figs. 12, 13A, and 13B
is instal | 8 £5f &¢d&®as shown in Fig. 14. The punp unit is designated by

the reference nuneral 101, and includes an inljne 103A and a or
104A. The flui d®2 Iiarﬁ’ﬁ%u%ﬂdl?hr%&@ﬁ §ds&ﬁi51i’lepf38§g¥055ufrl (% oblR a

gat e val ve 190 PLoYided,0n 2 auclian Side and ashart pipe 40y andiKLa an

i nl et portof punp in he pu increased inits

pressure b umg; . a h hseharg i d rt, 30340, ofy gt he
punp. The %gggﬁgghggbednﬁT%ige?ghgﬁéﬁgiﬁg?é'ucé%pigggbg&ag i%éry p|p26llo

t hr oughs an aglteekevalve the8 ¢ gats \alag 0% provi degednte edhechacge
side. The electric power supplied froma control console 113 29
46, and a frequency converter 48 housed in the base 46 and
the cover 47.
The bracket 45 has a through hole 45a for allowing
leads for connecting the canned motor 6 and the frequency
20 converter 48 to pass therethrough. The bracket 45, the base
46 and the cover 47 are composed of thermally good conductor
such as aluminum alloy. The bracket 45 has a through hole
45b for allowing cooling water for cooling the frequency
converter 48 to pass therethrough.
25 The canned motor 6 comprises a stator 13, an outer
motor frame barrel 14 fixedly fitted over the stator 13, a

pair of motor frame side plates 15, 16 welded to respective

opposite open ends of the outer motor frame barrel 14, and a

20



2 3J UL 2002 is input through an input cable 114 into the frequency
converter accommodated within the regul ating device 111, and the fre%gfgﬁy
conversion is carried out. The cable 114 is connected as input neans %gmz
regul ati ng device 111. The 5 electric power of thus converted in its
frequency is supplied through an output cable 115 into the notor 104A. The

TR R R S T e
v 2Ty Rnetaecs hoat dioss IO Rte o 957 AL et 1 0p5u b g

the varm of JRt.gl; WD AN £36k00<LL0LUGLNG, e paeg S0 ang L, cover

47A) with ai sphere dire s the freguency conve can be

cool ed effiglentdy; dRafp %qbogiﬁreghﬁhﬂa‘fhiﬂhlﬁi C}?‘ééﬁ%%%%?‘d%i N L‘Eggmgg

frequency converter 1s attached on the counterpar by nme

straps pr sbkiBgs WAL e descrified Wethneef gLepee to Figst 1HA 14Beeln the

case that the fluid machinery is a subnmerged 20 punp, it 1s preferable to
nmount the gggyhaki-ng.device 111 on a pipe to be connected to the punp. This
is, because a pipe (there is a case of hose) is inevitably connected with

t he subnerged pwaptheenveni gRldéordetiicadl Ni Ng farsppcRify MDURKI Nrdihea
regul ating device 111 thereon. 25 A regul ating device of naturally

ai r-cool i ngatljipéliys csitewn dirddtgicon 16dwand A5Badsaldly | snmewindédeotianpi pe
Fig. 15Ais a front elevational view, partly in cross section, and Fig. 15B
is a side \ibewelldn yhetlvaswobbr30ram@ 3 ideUpla2@0Z fat mal Lynar r ceedhigng
type, the counterpart nmenber on which the regulating device 111 is to be
mount edVi s lRotforedentsdmid yan i fpeblen Bh&hprpén Het Hxadeet®rthe pghédef or
exanpl e, can he used as the caounterpart nmenber. 5 In_this enbodi nent,

fast eni ng BENA§C72 Je. g? IRGIENGf RIRRATL mddallSf PERBidPRsenstidt ) CHESLT i xed

to the casing.b% boIt? gﬁ, and thg bandslzre ti ghtened on the pipe 75 of
the di anet 8FTSPIBEy Ofi GRPeAIAYSsBPER 94148 shown in Fig. 15A Wen a

cushi oni ng natekiﬁhnAQ H%&QFQiFUfQ ﬁéugéeéugge% %%dially inner end of
the guide device 11 and is in slide contact with the forward
15 end (suction mouth) of the impeller 8. The inner casing 12
has a dome~like shape so that it covers the end of the main
shaft 7 of the canned motor 6. The inner casing 12 has a
guide device 12a comprising a guide wvane or a volute for
guiding fluid discharged from the impeller 8. The inner
20 casing 12 has a vent hole 12b at the forward end thereof.

A cable housing 20 is welded to the outer motor frame
barrel 14. Leads from coils disposed in the outer motor
frame barrel 14 are extended through the cable housing 20,
the through hole 45a of the bracket 45 and a lead hole 46a

2 of the base 46, and connected to the frequency converter 48
in the base 46 and the cover 47. Further, a cable 63 is
introduced into the base 46 and connected to leads of the

frequency converter 48 in the base 46 and the cover 47. The
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10 sponge is interposed between the casing and the pipe 75, the cushioning
material wll inprove the stability thereof upon nounting. In such nethod
enpl oying the straps, wires, or strings to nount the casing on the 73 JUL 2002
counterpart nenber, the 15 cunbersone operation for altering the already
constructed pipe line is not necessary, thus the nounting operation of the
regul ating gevdEecFRinder CArnh8da0Hb18a%G! Yntd kAGWHALINRY ML & chiksli 1R

wat er - cool i ng type nounted on a pipe is shown in Figs. 16A and 16B. FiQ.

16A is a 204 rpatigéevaddqonal view, partly in cross section, and Fig. 16B
is a side view. In the enbodi nent as shown in Figs. 16A and 16B, the heat
generated by thenétepuaneyacenyehlslenbyy’ afi atiesl ihpoubart Bedsukfiage wd the
pipe into the fluid to be handlled by thée punp. The structure of the

fasteni ng 2§edantsed? are thaisanb&srifpse2shond ian Ftgsioddfyanthdbdk The
direct contact of the casing (including the base 46A and the cover 47A)
with thé pilpearsngess etéembuneefiobnr adibabimiggt eradedatt 2in ormher rand icoint act
the casing with the 31 z 3 ~a ~ Zoo2 pipe directly, it is necessary to
adj ust of theasihmgpe2df hialse drasendf whhehcasnvgpst m<oaf stattiionbmg difametter of
the pipe on which the casing is to be nmounted. However, preparing various
si zes of p@l&h@%ce\en@gml at ihgrdéacgeshmsg coheaespondidngend t B Vet s

di aneters of the pipes will decrease the productivity. In order to overcone
such di sadveiNEeye, PGaKboAt 2%y PIARKELIBONG 0RS LcEPBAFYIg tAS US tsislel bt i ng
menber is interposed between the casing and the pipe 75 as shomn in Figs .
16A and 16B"€ réﬁﬁlgﬂ?ﬁﬁsfé H@ﬁ(ﬂ?]ﬁﬂ?%fséd$|Q§thFzéqﬂ%%§ FHLEAn be

uch 2132 Ty <%0 TR BbARMET8E B0 e a8t 128 e SLE0 Tk U0

The bracket, 80 fﬁ@u ggdgegﬁrg%UELngu LLay 4 ?@% %% %#ugﬂpqstQ%Bgﬁggket 80

conductivity: i a case I'S pre erred 0 manu ture the

by draw ng. nal ion f t AWy,
coi nci dent Bf%ﬁ“%ﬁﬂ %%%g?tﬁdFﬁ£§@ |r§c¥ n g@“%he pfﬁé mnt t%?

fluid to bejhapdkgdely tbhey i Qs PUAPs k| WS whd@nThes bfﬁ{g‘é@t t80 t(h%‘ Zfain
adapting nenber) can al so be nade of the resinous material to be hardened

with tinme. sastich ehoasgh «lleay ances formed between el enents are filled by
injected resin and cured therein after fastening the casing and the pipe
with thié® fasteniBge bagasingherabketall28scondectid tip of sdnkatesigbimed
material may preferably be inproved by blending netallic powder. Further

t he bracketl%aﬁh%emPBPﬁeérémeaﬁlé?a§ﬂﬁ§enéﬁb§P?9H6W #s Tafideedr Aripiagti c

nb h | ; . 2 nduct t
rf |§rp?g?e% ch?gg B%é%gaqaﬁgéFgﬁéhﬁ g'H%n% ?O 88ﬁdaégéﬁgsﬁaﬁﬁm¥§m#ébéya

spring effegt,, Ihe ; ﬁ%nbegra@gvu%g SREbgh ©T eFLs PAABI QAL 1o Casi fig, and

t he pipe belng Cont:
radial bearing 22 slidably supports a sleeve 31 which is

20 fitted over the main shaft 7.
Next, a bearing assembly at the opposite side of the
impeller will be described. A radial bearing 33 is mounted
on a bearing bracket 32, and slidably supports a sleeve 34
which is fitted over the main shaft 7. The sleeve 34 is
25 axially held against a washer 35 which is fixed to the main
shaft 7 by a double nut 36 threaded over an externally
threaded surface on an end of the main shaft 7. The bearing

bracket 32 1s inserted in a socket defined in the motor
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5 tightly with each other, even if the tightening screwis |oosened. It is
al so advantageous to formthe band (string or wire) with the el astig

mat eri al such as a rubber. Another enbodi ment of a regul ating devic 31‘iul’- o
the water-cooling type nmounted on a pipe is showmn in Figs. 17A 10 and 17B.
Fig. 17Ais a front elevational view, partly in cross section, and Fig. 17B

i id i T LI t j i t t . [i t
Lype, i ort % 0P S5, B B PRI )  re AITE BEELRG) PRy T B
the pipe. Fl?%a e ldie Bmadiyent h:eﬁ.daﬁﬁla'j_?lgt' [Ehtehgxoﬁ%rc%%%gteh%tide

sul at'i aggi ng ed ar oun

thermal in material such as a 'S provi t he pi pe.

The structye of §he fagtani ngsband i 5oih8qSAE Btet Bakdd | HiSts At eddn
Figs. 15A UEngB_, 16A, and a%k!a A mter§?a0§et 81 ?@ei nt er posed %et ween t he
casing (inolydidng {he hage 4hA @E‘Qy!’. hgscoufl @) oardrt he thetdml 22Q re
insulating material 78 provided around the pi pe 75, and secured thereon.
The freguengydnves§LEnean bensoebedtebhatt isyele Ryf | ke OdHANBE Fck@Al ant
into the water jacket 81. A portion of the fluid handled by the punp can be

utilized asid heetcan) antooovigne odhepiheyf Ithied fireghehcy2zonekritee wat.er can
be introduced therein. In accordance with the present invention, the sane
regul ating devi cpeast v used tiwet h wd] st nage feardnalis 16aiidivt | paRp ofshaiwres as
shown in Figs. 16A, 16B, 17A, and 33 2 3J UL 200Z 17B, thus the degree
of freedomiof Hiountd ngilils breeldmtsiordlbedhibgtiowThe weat hering proof structure
of the device of the present invention can be utilized not only as the 5
performance regut aflwid déypee Botoaltde snatHefsdgisertds tuhver fapmyrtie
Because, the device can be used in out-ofdoors. The casing enpl oyed for
housi ndot heSYGtefenegZ2 ebRvert &ldn brtusEhRei RPawar etyrl Bepepge 40

licati . Ge | ] 10 bl | ectri | ts .d t

POl Ot SEDPT ALY 110, oW 5. TRY, 050U O B0 14 SLETEMLs e 1o
d itht t i . l. id

scoordance R 1 ASCPLESSN LN ConeSugheAppuale.can AR el dodyh,

contents ofcddepghhorfmnGqc-eaykbabl Nghdevipe %é’ﬂé@r gl ytk‘?i‘&%?ii'?g%é or

ot her application, thus providing good product y I n view of izl ng

common el er@aithsL D PAf{E pdIb e C SRS, 1) A dL A MIcOr NOi g iditarg i s
20 required for reducing the harnonics or for reducing |line noises at the

i nput db t hei fetequent yf canveénpel et n 8an sehicdimernjedast showgph i nhEi guitls t he
frequency converter unit 200 is connected in series with an electric

el ement unidevike cbdwpr fsdngtof e chg@rgeactomz lendirwh heh 28 sngiopmedtecer .
The casing and the bracket of the frequency converter unit 200 and the

el ectric eléherie thifCARIenSE dnEaeA dtructure as shown in Figs. 16A and

16B. The freque%@eé%%ing to this embodiment, the bracket 45 1is

provided between the regulating device 50 and the outer
20 cylinder 2 of the pump casing 1. The bracket 45 serves as a
dimension adjustment member, and is dimensioned such that it
is smaller than the base 46 of the regulating device 50.
The bracket 45 1is a small component, and hence the
preparation of many kinds of brackets does not lead to a

25 lowering of productivity.
As shown in Fig. 9, two fixing members 53 having
respective bolts fixed thereto are fixed at a certain

interval to the outer cylinder 2 by welding. On the outer
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2 3J UL 20Q converter unit 200 includes the frequency converter, and the
electric element unit 210 includes the AC reactor and/or the noise §i3l J1gra0?
The arrangenent of the notor punp and the peripheral 5 structure of the
punp are the sanme as that illustrated in Fig. 1. Wen the frequency
converter unit (performance regul ati ng device) is connected between the
existing coptrel consple,and £De mbLOr R o dited 9 OTAN NSEGRSATYS L 0af ake
count er reasuf es” agai nst the tine hoisés. Ih accordance W he” present
nvention, {iglS,duhecasgary thqqe”aﬁ?a@%gltf'g@“fé‘ Qi}h)ée%f. gantEpl console,
if it is required to incorporate the noirse filter. € line noliSes can be
reduced or gl{m ed byt | ectri e upy ed i Serles
with the frgﬂﬁgﬁgéécgnv%thﬁcﬁn%} @%ggggegggﬁ:tﬂ%ép%%§?%%%u54%$ PE Vgéé
conveni ent . rtihegr ehodi f pr t | io i)~ N0 e
descri bed wf%%8$% ergﬁce to Fig§e£? , gg%? an 208#9%?g§ 1@%@?egspa¥% Y%
Cross sectipaabedt BYCLP! I SERONENGOs 205 Figs. £ §A o 8B, @S0 20A end 208
are detailed view showing a unit of the structure as shown in Fig. 19. Fig.
20A is an expépdediyepy, showing a unit as illustrated in Fig. 19. Fig. 20B
is a perspective view of a thin corrugated plate 90. The frequency
converter 48 is Réxafconanikatgsd Wdhi hitheg case Ngedwraethdyddéhbcdase ¥6 and
the cover 47. A bracket 80 of alum niumalloy has a curvilinear concave
surface 80athahhctor spemopfwibhidod addedrer tlaed us of curvature of the pipe 75.
35 z 3 ~a ~ zoo2 However, the radius of curvature (dianeter) of the pipe
is varied slightFyrésh, eathepi pegdlettiogt hdemagef adtlur iimy toideperdentlyhe
flaw or_the rust on the surface of the pipe. This variation of the radius
of curleur®5%¢mbh%dpbbeh9uﬁﬂp9 tbemigearearincenyer®kesn 4thelitgre apriSehe
bracket, when the bracket is npunted directly on the pipe. The cl earance
will cause %@o@“@bo??%gCQWF%bt?7andAﬁﬁérdeBP%eI@H“&éGPPﬁg‘%?Y%%? Pd vaFi ed

i h pipe._| | i mi h I f ively, .the 10 thi
olate 01 S HTRP Fodoatha: s ‘oh1Hi B (b TRACKBE. PFREKER bl A& 90
plate G héd

casi 1) be Aot STRoN bl Sath CRF TS Thel T n Bl A€ B0TD 108 med 56" d "Chi e

corrugated phate 99 as HMWLAdE Fi@. tRPAugAStAbt @-athect hish plalgs Woir
i nt erposed between the pipe and the bracket, the fastening bands 72 (refer

Figs. 1IAA, d44B) bar enddegghfemrdthe ongsadse dhetips egsyutagengr aleddcen $he
nmounti ng surface between the pipe and the bracket. The plate is thus
def or red undlétetrhehpr bssagkett 45ehndi méakee telya 12¢ igige areance t59 commetixede
bracket thermally with the pipe through the |arger area therebetween. The
heat gener at@dedyht AEhpRveitner ngEghee 4aR BE thhandfrdoked &5 cvie velyted t he
pipe in spite of the varjation of the_radius of curvature_ of the p%ge. 25
In order tovehhafde theidTF FREMFLE hadr hihfShSste Ved Yead K n§ Ratetbi®al > $uch
as silicone_may_.be, appligd on bot£ surfaces of the c er, plate for

G i m nat i ngtRorer sanancEd cEhisr St Lrs iy CheelfnaRBETof i€ etk

or der t8) 3645 is fixed to the outer cylinder 2 of the motor pump.

In this manner, the regulating device 50 comprises the
base 46 attached to the bracket 45, the cover 47 attached to
the base 46, and the frequency converter 48 housed in the
base 46 and the cover 47. Therefore, the regulating device

25 50 can be independently assembled. The fixing of the
bracket 45 and the regulating device 50 to each other can be

carried out from the outside of the requlating device 50.

Further, after the bracket 45 and the regqulating device 50
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2 3J Ul 2002 reduce irregularity of the application of the silicone, the
thin plate 90 is provided with holes 90a as shown in Fig. 20B. Aslé£§ L 2002
degree of tightening of the bands 72 are increased, the silicone t Q ?@
be spread over both surface 5 of the plate. Another enbodi nent of the

regul ati ng device 111 of the water-cooling jacket type is shown in Fig. 21.

The regul atd g ggyvegecd 1dabs Ofndr Vethé CBLabNOE, 4§néah5b€0@§kéack%ﬂ1§ﬂaas
to conformwi th the di aneter of the 10 cormmerci all y avail abl e standardi zed

steel pipe diges- dekhe oper f alymnegveegubat i g demi&e d{dLquenciare
converter unit) 111 is nounted around the periphery of the steel pipe.

Nanely, a hasfeddadarP6rbs e ovidadsenbiBa ofomenéaeh tdien&emmriaalily,
avai |l abl e standardi zed steel pipe 95 and an 15 air vent valve 97 is

provi ded oretdwptotfer eatnoéndhee pbpethdh€reqabhog weheereercad.antrhat
introduced into the steel pipe 95 through the bottomthereof will absorb
the heath frimm tdikefir eneedecygaenver tenveirtkirn ishancwgddateomgtlevpampl bl and
then flows out through the top portion of the pipe 95. The 20 arrangenent
of the not arempugd atcbn heh@epumpher he egugpientistagoahddt herpunp arfe tthee
sane as that illustrated in Fig. 1. Another enbodi nent of the nmethod for
mount i ng t hergsprdshhmAeeveEger atisngneleviex@obet i &0 shden dutFids. 2Zhimnd
22B. Fig. 22A is an elevational view and Fig. 22B is a side 25 view

L- shaped fiS&UHEIDR B efdnnideteedacausive thes b iahlyf infesadgdesdyrcuit
converter b bolts 93. A stopper 92a is fornmed on each L-shaped fixtures 92
to avoid trféf gleptrical hasr diisc sedde tifofUst Ofe d&st-eni ng bands 72.

ot e 07 L0 AR bAoA B
75 d h h f 2 d
i o T EATIEE RS A e

action is gﬁﬁ/ eQanEE’Hérpr4%Ve£'1é£'9rIéQi‘1' 00s &R fag 0$t££'@m?éﬂés of n
accordance wt the present invention, a perf ornance regul ating device for

fluid rrachlﬂ}eéyrég?\mzhﬁrtcﬁadéxz&@b i € 4R i it odepumpl E@AUBBCHAGRNVEIEIRr as
a main elenent, and whi does not affected by the rain or dewin the

out - door cieamstances, thus contributing to save energy as described
above. The performance regul ating device does not require a 15 notor fan
for codfing therfmanrddnichtd stiubtiadlyod bepnt edthe bracket 45, the base

46 and the cover 47 are composed of thermally good conductor,

i.e., aluminum alloy. Since the frequency converter of this

kind is mainly cooled by a 1liquid handled by the pump,

aluminum alloy is preferable. The above members are made of

20 metal to thus shield radiation noise from the frequency

converter. Especially, the bracket is made of metal to thus

shield harmonic noise generated in the secondary side of the
frequency converter.

Further, according to this embodiment, the bracket 45

25 has the through hole 45b for allowing cooling water to pass

therethrough. The frequency converter is normally cooled by

a liquid handled by the pump. If the liquid handled by the

pump has high temperature, the frequency converter cannot be

25



general inverter devices, thus resulting to inprove reliability. Since
various cooling nmeans can be adopted in one regulating device, the 723 jyL 200
regul ati ng device can be installed anywhere depending on the circunstance
of the 20 s ites . The rotational speed can easily be changed, so that
everybody can participate in saving energy. In the arrangenent of the

' I on, I Nt S, b d ly, th he .
P oduct i L?Yfp”flheﬁ#“e%f e ippebs R Eonth BUERoR SacerdRgTead e g ent
[ ti [ ' , . i hed o T al
3§|p:e:"§2§”: Efyh%gfsgﬁélig%: EE@%B? hedRedEnia ?i%raenf‘t?ri%%%n?%gé%??a&fgr
ot 111260 DS BE NS0 SU 95 BN Lonusiicl alind conled.
ﬂe‘“ ce for flui %J&%img]yto CQHE%' EB%u iflehtCAYRNGY EP&@P{&Eéme AiGRS!Ng for
ousing the fredUency Converter therein 5o a¢ to ensure arriight against an

L moemhe Ao P AN O B ol EEL | oo BB
frequency negyladd nohdew £8dt0m scd Anld MGs@N 48Ut Rl WeRAMRACheAMhse
46 and the cover 47. If a clearance is formed between two
members, air is in the clearance to prevent heat transfer
between two members, resulting in inferior cooling.
10 Therefore, heat transfer medium such as liquid silicon is
charged into the clearance to improve heat transfer between
two members.

According to this embodiment, sealing members 56, 57
and 58 are provided between the outer cylinder 2 and the

15 bracket 45, between the bracket 45 and the base 46, and
between the base 46 and the cover 47, respectively. Thus,
moisture is prevented from entering the case housing the
frequency converter 48, and the frequency converter is not
deteriorated due to dew formed by moisture when cooled by

20 the liquid handled by the pump.

Further, according to this embodiment, in the pump
assembly comprising the outer motor frame barrel 14 provided
around the stator 13 of the canned motor 6, the outer
cylinder 2 defining the annular fluid passage 40 between the

25 outer motor frame barrel 14 and the outer cylinder 2, a pump
section including the impeller 8 for allowing liquid to flow

in the annular fluid passage 40, and fixing means comprising

the flanges 61 and 62 for fixing another member such as the

26



heat radi ating neans for transferring a heat generated by said frequency
converter to a pipe to be connected to said punp through a surface of the
pipe. 2. A performance regul ating device for fluid machinery as cl ai 28dJiln200?
claim1l1, wherein the fluid nmachinery conprises a notor punp of a turbo

type. 3. A performance regul ating device for fluid machinery as clainmed in

claim?2, further conprising, heat radjating neans being provided on said
casi ng, amf%f?*QRV%%é% %ﬁﬂrﬂ;?ﬁo@b%e@lgﬁP%ﬁﬁﬁ'ihéﬂ ﬁgﬁingaéiﬁpiﬁ ®reans

f [ fluid,. whi i § . handl . th .4 A f
Fegul at i ng RS RS- AR 054 APERtPr PRoghe
conpri si ng; heat. zadi atin late for air cQ | ing .bein royi ded on id
"ng. 40 OTEE GLETIM STl R R P b faRte el g HBVITE 6% PR d
ﬁ:ik?%ezy S Iaingg i n.clainn_| %rh rgincfgy% gug t fre ncy, ze | ating
devi ce conptl&bs® te%gvi e ohe?d agﬁ\/i?ch.e 6" A pggf o%%aﬂjé@reé(ul g‘t%ieﬁg
devi £ . . . . . . . . . :
e S O SRR B | LAl e T BB CRE B0

surface of ARk |l ed by water. A performance regul ating device
for fluid ﬁ%@ﬁ?ﬁerylas éfg?ned inclaimJ., wherein said frequency

converter begi nif HUH PehpBheREhECAbr PAWRY 24hARQcghhCahbyivben €l eGlyic
power is supplied thereto.
illustrated in Figs. 12, 13A, and 13B. Fig. 12 1is a
longitudinal cross sectional view of the regulating device
{0 111, Fig. 13A is an elevational view showing the appearance
of the regulating device 111, and Fig. 13B is a bottom view
showing the appearance of the regulating device 111.
As can be seen from Fig. 12, the frequency converter 48
is accommodated within a casing formed by a base 46A and a
15 cover 47A. The base 46A and the cover 47A are made of
aluminium alloy having good thermal conductivity, and
secured by bolts (not shown) with interposing a sealing
member 58 therebetween. The frequency converter 48 is
secured tightly on the base 46A. The base 46A has a
20  plurality of air cooling fins 46a on the bottom portion
thereof. The fins 46a are provided for emitting the heat
generated by the conversion loss of the frequency converter
to the atmosphere. The lower surface of the base 46A is
also provided with a hole 46b for introducing air into the
25 casing.
The upper surface of the cover 47A is provided with a

ventilation duct 71 as shown in Fig. 12. The ventilation

duct 71 does not allow the ingress of rain water into the
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8. A perfoz~rnance regulatinn device for fluid machinery, as claimed in
claim1l, ,,wherein said casing of the performance regulating device 3rjyi 8
fluid nmaehi nezy has weat her proof stzucture, which is able to avoid at

| east an inn ess of rain water into the casing. 9. A performance regul ating
device for fluid machi nery as clained in claim@8, further conprising: neans

for preventrg%a%f $$§f%;o%ugf td@g(ﬁﬁﬁé 98 e, igt §Ed1§ dengatron

of water sut e casrng A per reg Pt
devi ce for:g nachrnery as claimed in claim§, mherern sand casrng is
formed to ensur 'airtight agai nst an atnDsphere 11. A perfornance

regul ating devi ' er iLn+said
cagrng has a stﬁﬁ%ture on 4@§$%£§£ fﬂgreJ?i EQEO& ﬁé@? t ﬁ%ﬁt
difficult tg%n%fiiaec d @}yo 8‘06 ﬁ%ﬁh@&cg Ft;oﬁ'v(er%%? lHWekEeS?r g':}&cfe Omthe

casing. 41 2 12 ornmazzce egu ating evrc “for fluid
machi zagry @s C'cadr{% Pad i3l @8 by\'\"%%ebﬂlé shBhe kS tREOYEEed tak-oligpek 1 de

of the casing. 13.. A performancé regul ating devrce for fluid nachinery as
cl ai nred |rlgygrdyyiﬂﬂg(ﬁijWQGQ,tQHQZ wher ei n
(2) can be effectively radiated by exchanging the warm or
hot air within the casing directly with the air of
atmosphere.

10 Namely, since the temperature of the air within the
casing is increased by the generated heat, the specific
gravity of the air is reduced thereby, and the air of thus
reduced in its density is tend to be ascended to the ceiling
formed by the cover, and then discharged out through the

15 ventilation duct 71. Then, the discharged air within the
casing is refilled by fresh air, which is suctioned through
the hole 46b of the base 46A. Thus, the heat generated by
the inverter device can be bleed out efficiently into the
atmosphere.

20 The conFiguration and the position of the ventilation
duct 71 and the hole 46b for introducing air into the casing
can be selected appropriately so as to meet with attaching
manner and direction of counterpart member thereof, with
which the regulating device 111 is mounted.

25 In case the rain water is penetrated through the
ventilation duct 71, or the dew is produced within the

casing in any reason, the water within the casing may be

delivered out through the hole 46b provided through the base
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fins are provided for emtting heat on outer surface of said casing. 14. A,
performance regul ati ng device for fluid nmachinery as clained in clakgiﬁg
wherein said casing is nounted on a counterpart nenber by el ongated e P04
of a strip shape or a string shape. 15. A performance regul ati ng device for
notor punp as clainmed in claim8, wherein when the fluid nmachinery is a

not or punp, the perfor.mance regul ating device is provided with the notor
punp di r ecti® -or 1ondi cﬂ?ﬁSQ%ujéhﬁa My R S & ntAbaLMOFkr ough

whi ch flui be h I b id ~ fl . 16. A f
Fegul ati ng ey iTaERol MHEGE FaHSLad Rk REABIAGl aim 15, further oo

i sing: ti. b ket f f t.i_Qni . Si ti
bei ng 1 nt or posed THYTES THBT nefz%bsﬁ%?#%éﬁgmﬁi%eﬁ;i%?%f%a%' SamaRa o
fl dth ing.. .17. A .perf i i t
[} 0 3 S S0« k! o AL Ry AU PLATS, P LA PP 2
al uzx- S‘Umsg'ﬂu%%u'} ving qaqdt hepml, Coé}gé‘%{eié’é& yiné@'%ﬁé\?\gééfﬁg?”% n
regul at i ng “dévice Tdr ‘ot or punp as clained 1H ¢l alm 16, aF eI sai' g

o oo oAy 8T o8 SRt e 17 10 UL 2002 19 A
wherein sand nogmldnng bsacketqds expade of aRpRb@sdi esMtgitdlneans or
output means of the power supply, the performance regulating
device can be disposed under water. This arrangement is
10 preferable when the performance of the submerged motor pump
is controlled under water, and also preferable for cooling
the frequency converter.

As can be seen in Figs. 12, 13A, and 13B, the base 46A

is provided with an input cable 114 and an output cable 115
15 being fixed therewith.

The regulating device as illustrated in Figs. 12, 13A,
and 13B is installed for use as shown in Fig. 14. The pump
unit 1is designated by the reference numeral 101, and
includes an inline pump 103A and a motor 104A. The fluid

20 introduced through a suction pipe 105 flows through a gate
valve 106 provided on a suction side and a short pipe 107,
and via an inlet port 103a of the pump into the pump 1033,
and increased 1in 1ts pressure by the pump, and then
discharged from an outlet port 103b of the pump. The
25 discharged fluid is then introduced into a delivery pipe 110
through an check valve 108 and a gate valve 109 provided on

a discharge side.

The electric power supplied from a control console 113
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20. A performance regul ating device for fluid machi nez~r as clairned in
claim 16, wherein an attachi ng nenber having spring effect xs provided for
mai nt ai ni ng the casing and the pipe being contacted tightly with eacid 3 JUL 2002
other. 21. A perfozmance regul ating device for ~,uid machinery as cl ai ned

in claim16, wherein. the casi ng IS commnly used for the casi ng of a

I d f
T ¥ R R of A I TR T SR
ond 2 11 eOeles “Vseaécomatﬁms& HE et il e e
regul ating doyi eeclolnd| b8Pt 05T Y2 ﬂ'e@e dé‘ cl énégblwrﬁ'qthe
reac?

el ectric el énen es an ucli ng arnDnlcs 0Z a nol se

filter f i 4. h | haat
ilter for reduci {l&jhlé‘ne %er;ﬁ%ag Icﬁ % ?ngfl%ti% A j %e 9aY.Ng ¢

el enent, wherein t ron is’provided s |nterposed

bet ween st he, +119 eglo%m%n ofC (r}h'fﬁ% frc%qmdcorl%er %rs Orf%q;ﬁ‘(:e?eg)ol ing a

nounting the heating el enent and cool i ng neans. A nmeth

heatixxg el gimitias chpba®d hA QJtﬁdgfnt %abl’@eﬁ%” ﬁz%'od ﬁﬁ‘é nmetai-€ jiog Af,or med
to have a corrugated configuration. A method for cooling a heating

el ement as el@idqerk i <liad r@o%ﬂme_d@é%f %!éﬁ dutpulthimaplsabbd ithePz@yuded iwd h
hol es, and a heat transfer material of liquid is applied on both surfaces

of the platéevidle Allet horhd ofreqakhog admealdsigrel eaenieds crltai ivd tihe
claim 24, wherein the thin plate conprises a copper plate.
reqgulating device 111 will inevitably generate a heat loss.

10 However, generated heat loss is in this embodiment emitted
through air cooling fins 46a, and through exchanging of the
warm or hot air within the casing (including the base 46A
and the cover 47A) with air of atmosphere directly. Thus
the frequency converter can be cooled efficiently.

15 An embodiment in which a casing housing the frequency
converter is attached on the counterpart member by member of
straps or strings will be described with reference to Figs.
15A-17B.

In the case that the fluid machinery is a submerged

20 pump, it is preferable to mount the regulating device 111 on
a pipe to be connected to the pump. This is, because a pipe
(there is a case of hose) is inevitably connected with the
submerged pump, convenient for obtaining a space for
mounting the regulating device 111 thereon.

25 A regulating device of naturally air-cooling type 1is
shown in Figs. 15A and 15B, which 1is mounted on a pipe.

Fig. 15A 1is a front elevational view, partly in cross

section, and Fig. 15B 1is a side view. In the case of
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43 2 3J Ul 2002 28. A nethod for cooling a heating el enent as cl ai ned
in any one of clains 24 to 27, wherein cooling neans conprises a pie%

t hrough which a fluid to he handled by a punp flows. 44 JUL 2002
. AN. Af , . AGE. A@ Ah@ Af (Y. Af S. Af. ASh. A@ A, 2. AS. AS., . ASN. Ay. AS. AyF. A, . A@QJ. A, . A
, . Ayl . ASh2. A, 2. AfaY. AShf . AS. A@R2. A, A. AS. A, {. A@ . A@AS. AS. @ A{. A@\@. A@E. A
AYh. Ah. A
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#109B&' () - ' 109B& () - &S109B& () - |
SlO%BI&' () - £hevB&Iu)-atlingyBviceakp beFcagrigd0vaBCBES Ly 6510%0BOB& () - |
10988 ()-18 | A regulating device 111 of water-cooling type mounted
on a pipe is shown in Figs. 16A and 16B. Fig. 16A is a
20 front elevational view, partly in cross section, and Fig.
16B is a side view. In the embodiment as shown in Figs. 16A
and 16B, the heat generated by the frequency converter is
radiated through the surface of the pipe into the fluid to
be handled by the pump. The structure of the fastening
25 bands 72 are the same as those shown in Figs. 15A and 15B.
The direct contact of the casing (including the base

46A and the cover 47A) with the pipe is most effective for

radiating the heat. 1In order to contact the casing with the
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P@10 10 1625F058 (' SrPARiE L7, PTLBSE 5. fS109ahesom of the pibe’d
which the casing 1is to be mounted. However, preparing

various sizes of performance requlating devices in

(wiy }

corresponding with various diameters of the pipes will
decrease the productivity. In order to overcome such
disadvantage, a mounting bracket 80 for functioning as a
size adapting member is interposed between the casing and
the pipe 75 as shown in Figs. 16A and 16B. The regulating
100 device 111 of a fixed size (one size) can be mounted through
the size adapting member on a pipe of various diameters,
such as 32 mm, 40 mm, 50 mm, 65 mm, 80 mm, 100 mm, 125 mm,
150 mm, 200 mm.
The bracket 80 can be made of aluminium alloy having
15 good thermal conductivity. In such a case, it is preferred
to manufacture tﬁe bracket 80 by drawing. The longitudinal
direction of the drawn bracket 80 is coincident with the
longitudinal direction of the pipe within which the fluid to
be handled by the motor pump flows.
20 The bracket 80 (size adapting member) can also be made
of the resinous material to be hardened with time. In such
a case, clearances formed between elements are filled by
injected resin and cured therein after fastening the casing
and the pipe with the fastening bands. The thermal
25 conductivity of the resinous material may preferably be
improved by blending metallic powder.
Further, the bracket can be formed of an elastic member

such as rubber or a plastic member such as clay having good
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or wire) with the elastic material such as a rubber.
Another embodiment of a regulating device 111 of the
water-cooling type mounted on a pipe is shown in Figs. 17A
10 and 17B. Fig. 17A is a front elevational view, partly in
cross section, and Fig. 17B is a side view. The illustrated
embodiment is a structure of cooling-water type, which is
not applicable for direct heat radiation to the fluid within
the pipe. For example, the embodiment is applied in the
15 case that thermal insulation material such as a lagging 1is
provided around the pipe. The structure of the fastening
band is the same as that illustrated in Figs. 15A, 15B, 16A,
and 16B. A water jacket 81 is interposed between the casing
(including the base 46A and the cover 47A) and the thermal
20 insulating material 78 provided around the pipe 75, and
secured thereon. The frequency converter can be cooled
effectively by introducing a coolant into the water jacket
81. A portion of the fluid handled by the pump can be
utilized as the coolant, while when the fluid is hot,
25 service water can be introduced therein.
In accordance with the present invention, the same

regulating device can be used with adjusting various

conditions of pipes as shown in Figs. 16A, 16B, 17A, and
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troubles may occur on electric elements due to the

degradation of the insulation by the rain water or the
humidity. 1In accordance with the present invention, such
trouble can be avoided by housing electric elements within
the sealed casing.

15 In such cases, the contents of the performance
regulating device can be merely exchanged for other
application, thus providing good productivity in view of
utilizing common elements or parts.

In some cases, an AC reactor or noise filter 1is

20 required for reducing the harmonics or for reducing Lline
noises at the input of the frequency converter.

In an embodiment as shown in Fig. 18, the frequency
converter unit 200 is connected in series with an electric
element unit 210 comprising of the AC reactor and/or the

25 noise filter.

The casing and the bracket of the frequency converter
unit 200 and the electric element unit 210 are the same

structure as shown in Figs. 16A and 16B. The frequency
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Fig. 1.

When the frequency converter unit (performance
regulating device) is connected between the existing control
console and the motor pump, it is often necessary to take

10 countermeasures against the line noises. 1In accordance with
the present invention, it is unnecessary to make
modification on the control console, if it is required to
incorporate the noise filter. The 1line noises can be
reduced or eliminated by the electric element unit connected

15 in series with the frequency converter unit disposed on the
pipe, thus it is very convenient.

The further embodiment of the present invention will
now be described with reference to Figs. 19, 20A, and 20B.
Fig. 19 is a partly cross sectional view corresponding to

20 Figs. B8A and 8B. Figs. 20A and 20B are detailed view
showing a unit of the structure as shown in Fig. 19. Fig.
20A is an exploded view showing a unit as illustrated in
Fig. 19. Fig. 20B 1is a perspective view of a thin
corrugated plate 90. The frequency converter 48 1is

25 accommodated within the casing formed by the base 46 and the
cover 47. A bracket 80 of aluminium alloy has a curvilinear

concave surface 80a, which is conformed to the radius of

curvature of the pipe 75.
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the bracket is mounted directly on the pipe. The clearance
will cause poor cooling effect, and the degree of cooling
effect is varied in each pipe.

In order to eliminate the clearance effectively, the

10 thin plate 90 is interposed between the pipe and the
bracket. The thin plate 90 1s a plate of cupper having a
thickness of 0.2 ~ 0.5 mm. The plate can easily be deformed
plastically. The thin plate 9q is formed as a thin
corrugated plate 90 as shown in Fig. 20A.

15 After the thin plate 90 is interposed between the pipe
and the bracket, the fastening bands 72 (refer Figs. 174,
17B) are tightened to increase the pressure generated on the
mounting surface between the pipe and the bracket. The
plate is thus deformed under the pressure to eliminate the

20 clearance to connect the bracket thermally with the pipe
through the larger area therebetween. The heat generated by
the inverter device can be transferred effectively to the
pipe in spite of the variation of the radius of curvature of
the pipe.

25 In order to enhance the effect of the thin plate, a
caulking material such as silicone may be applied on both

surfaces of the cupper plate for eliminating the clearance

completely to increase the heat transfer. In order to
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Another embodiment of the regulating device 111 of the

water-cooling jacket type is shown in Fig. 21.
The regulating device 111 is of a vertical type, and is
constructed so as to conform with the diameter of the
10 commercially available standardized steel pipe (e.g. SGP).
The performance regulating device (frequency converter unit)
111 is mounted around the periphery of the steel pipe.
Namely, a base plate 96 is provided on the one end of the
commercially available standardized steel pipe 95, and an
15 air vent valve 97 is provided on the other end of the pipe.
The cooling water or coolant introduced into the steel pipe
95 through the bottom thereof will absorb the heat from the
frequency converter within the regulating device 111, and
then flows out through the top portion of the pipe 95. The
20  arrangement of the motor pump and the peripheral equipments
around the pump are the same as that illustrated in Fig. 1.
Another embodiment of the method for mounting the
performance regulating device 111 is shown in Figs. 22A and
22B. Fig. 22A is an elevational view and Fig. 22B is a side
2b  view.
L-shaped fixtures 92 are connected to the base 46 of
the frequency converter by bolts 93. A stopper 92a is

formed on each L-shaped fixtures 92 to avoid the
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from the surface of the pipe 75, so that spring action is

given thereby, thus preventing from loosening of the bands.

In accordance with the present invention, a performance

regulating device for fluid machinery can be realized, which

10 includes a frequency converter as a main element,

and which

does not affected by the rain or dew in the out-door

circumstances, thus contributing to save energy as described

above.

The performance regulating device does not require a

15 motor fan for cooling thereto, which is usually required in

general inverter devices, thus resulting to

improve

reliability. Since various cooling means can be adopted in

one regulating device, +the regulating device

can

be

installed anywhere depending on the circumstance of the

20 sites.

The rotational speed can easily be changed,

everybody can participate in saving energy.

so that

In the

arrangement of the present invention, parts or elements can

be used commonly, thus the productivity thereof is

high.

25 The contribution according to the present invention is

large for saving energy, as described above.

Industrial applicability
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a casing for housing the frequency converter therein so as to ensure airtight against an
atmosphere,
input means and output means of electric power provided with the casing so as to
ensure airtight against the atmosphere,
an output frequency regulating device for controlling an output frequency, and
heat radiating means for transferring a heat generated by said frequency converter to a

pipe to be connected to said pump through a surface of the pipe.

2. A performance regulating device for fluid
machinery as claimed in claim 1, wherein the fluid machinery

comprises a motor pump of a turbo type.

3. A performance regulating device for fluid
machinery as claimed in claim 2, further comprising;

heat radiating means being provided on said casing, and

a flow passage being provided through said heat

radiating means for passing a fluid, which is handled by the

pump .

4, A performance regulating device for fluid machinery as claimed in
claim 1, further comprising;

a heat radiating plate for air cooling being provided on said casing.
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5. A performance regulating device for fluid machinery as claimed in

claim 1, wherein said output frequency regulating device comprises a stepwise control
switch.

6. A performance regulating device for fluid machinery as claimed in
claim 1, wherein said casing is used in common with said frequency converter, which is
mounted on an outer surface of the pump and cooled by water.

7. A performance regulating device for fluid machinery as claimed in
claim 1, wherein said frequency converter begins to output electrical power automatically
when electric power is supplied thereto.

8. A performance regulating device for fluid machinery, as claimed in
claim 1,

wherein said casing of the performance regulating device for the fluid machinery has
weather proof structure, which is able to avoid at least an ingress of rain water into the

casing.

9. A performance regulating device for  fluid

machinery as claimed in claim 8, further comprising:

means for preventing condensation of water, which is
able to avoid condensation of water substantially within the
casing.

10. A performance regulating device for fluid machinery as claimed in
claim 8, wherein said casing is formed to ensure airtight against an atmosphere.

11. A performance regulating device for fluid machinery as claimed in

claim 8, wherein said casing has a structure on upper side thereof, in which rain water is

difficult to enter into the casing but air can flow in or out from the casing.
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13.. A performance regulating device for fluid
machinery as claimed in any one of claims 8§ to 12, wherein
fins are provided for emitting heat on outer surface of said

casing.

14. A performance regulating device for fluid machinery as claimed in
claim 8, wherein said casing is mounted on a counterpart member by elongated members of a
strip shape or a string shape.

15. A performance regulating device for motor pump as claimed in claim
8, wherein when the fluid machinery is a motor pump, the performance regulating device is
provided with the motor pump directly or indirectly, and the casing is mounted on 2 member,
through which a fluid to be handled by said motor pump flows.

16. A performance regulating device for motor pump as claimed in claim
15, further comprising:

a mounting bracket for functioning as a size adapting member being interposed
between the member through which a fluid to be handled flows and the casing.

17. A performance regulating device for motor pump as claimed in claim
16, wherein said mounting bracket is made of an aluminum alloy having good thermal
conductivity.

18. A performance regulating device for motor pump as claimed in claim

16, wherein said mounting bracket is made of an elastic material.
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20. A performance regulating device for fluid machinery as claimed in
claim 16, wherein an attaching member having spring effect is provided for maintaining the
casing and the pipe being contacted tightly with each other.

21. A performance regulating device for fluid machinery as claimed in
claim 16, wherein the casing is commonly used for the casing of a performance regulating
device.

22. A performance regulating device for fluid machinery as claimed in
claim 16, wherein an electric elernent unit and a frequency converter unit.are connected in
series through the electric power input means and output means of these units.

23. A performance regulating device for fluid machinery as claimed in
claim 22, wherein the electric element comprises an AC reactor for reducing harmonics or 2
noise filter for reducing line noises.

24, A method for cooling a heating element, wherein a
thin plate to which undulation 1is provided is interposed
between the heating element such as frequency converter or a

member for mounting the heating element and cooling means.
25. A method for cooling a heating element as claimed in claim 24,

wherein said thin plate is formed to have a corrugated configuration.

26. A method for cooling a heating element as claimed in claim 24,
wherein the thin plate is provided with holes, and a heat transfer material of liquid 1s applied
on both surfaces of the plate.

27. A method for cooling a heating element as claimed in claim 24,

wherein the thin plate comprises a copper plate.
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