DESCRI PTI ON PERFORMANCE REGULATI NG DEVI CE FOR FLU D MACHI NERY
Technical Field 5 The present invention relates to a
per f or mance regul ating device for a fluid machinery, nore particularly
to a performance regul ating device for a fluid machinery, which is
suitably used for the punp for circulDESORIRTIGN or hot water. 10
Background Art The nmethod for controlling rotation speed of a
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well known in the art. This nmethod can be very effective 15 means for
energy saving in the application of the punp for suppl yi ng wat er and
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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
15 means for energy saving in the application of the pump for
suppiying 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
20 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
25 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



and aged deterioration. Accordingly, when the pump is oper at ed
actually, the valves are controlled for suppressing the over flow
rate, thus resulting to a waste of the energy. Even if the punp is
selected in accordance with a 5 calculation with cal cul ating fornul ae,
nmore or | esaingasiagedf deterépzagyon. | Feomodingky, when thed npmmger iso
save energy, it is necessary to operate the punp_in accordance W th
the "true" %&q%tﬂma]ﬂi[}{w the valkees zang epnbreiledoferashpprebsing
punp without energy 10 loss. The "true" specification is only
acquired afith& over Hlawdatierdiyoirefulwingul® asveakei ef bhe shersy-
site, where ag ualgg required, | owest flow rate and pqu head can
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the contrary, the inverter devi ce can control or mancé o
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ener gy I n accordance with the situation of the site w thout

requiridf aloss.mentTioeed aier ergpasifiRsation is ohnlyd 8aglirel after

‘incorporating an inverter device into an

2 actual . operation of the pump is carried out on the site,
where actually required lowest flow rate and pump head can
be found merely by operating the pump.

When it is found by the operation of the pump on the

15 site that the capacity of the pump is too large, the energy
can be saved by the following countermeasures:
(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 éasily 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



Generally, the circunstances in which the punp is 10 installed are

humd and wunsuitable for additionally installing the inverter
device. In this viewpoint, it is preferable to incorporate the
i nverter device into the control console for controlling the notor

punp. It isedisking pumpesyar g tsitendi thet enesdst cag domt savedoniswyl &her
to 15 construct new control console for incorporatingnthe I nverter

devi ce. fqldowinemanngls, oxticihdhag adeankagesngndodipaguaptages as
nmot or punp i ncorporating an inverter device. (advantage) 20 Any
modi fi cati ofOLISWS: the  control console is substantially

' In thi thod, it is necessar
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punp befgre r eachi ng. t he d,of its service life is disadvantageous in
r espect gf ﬁéa]cto]s n_acﬂy gl’t%Sa ed YT e or  exchanging the notor
Sorpion Of(édVEntageFXiSting punp with a gntor I ncorporating an inverter
evi ce.

It is unnecessary to alter the motor pump itself.
(disadvantage)
Generally, the circumstances in which the pump is
10 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 métor portion of the

existing pump with a motor incorporating an inverter device.



(advant age) Only exchanging the notor portion is required.
However, disassenbling operation and reassenbling operation of the
punp portion is also required except for a punp of 5 directly coupling
type. It is substantially unnecessary to nodi fy the control console.
(di sadvant aggddvantage) Exchangi ng of the existing notor before the linmt
of its service life is disadvantageous in respect of the cost. 10

Di scl osure of | nV&HY onexchanging | ntheewmsitathe pPstEEONENtiHnedegudlieshs,
t he present i nvention provides a technol ogy that performance .
regul ati ng HOWEVRI n dpsagsenblingc speradion anthdreassenkl ipgt epexation
consuned 15 thereby is reduced. Nanely, it is, an_object of the present
inventiont(?éntﬁ?dﬁuQﬁMQQQﬁ¥ﬁﬁmésré&ﬁﬂﬂq?ﬁf¥ﬁﬁqcﬁxFﬁPt fgerUP?mP of
machi nery th wi thout requiring any dification or. change o
existinggpuﬁ%ér%ﬁt i SPYR lB%nF%BF'co oPé%,subSta?E&%}§Yaﬂﬁ?ﬁgeﬁﬁaFHv§¥%er
devi ce caneﬂgggijgﬂé(géggy éghéﬁﬂg[ating of the punps so as to save

ener gy. 0 achieve above objett, according to an aspect of the

present inve iéghvéﬁﬁﬁﬁéjs provi ded. I'n accordance with the
present invention, the Treequency converter is sealed conpletely
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rain do not affect the frequency converter. Further,
of the its Wetv Qe f;eﬁfétﬁ@%iﬁé@véﬁ’té?éoﬁ@nﬂﬁ”i@ééb?&tof)fw@h@r cost.

wi thin the casing can be avoided, even if the water coo0ling
4 10 : '
Disclosure of Invention
In view of the above mentioned problems, the present
invention provides a technology that performance regqulating
of pump is easily carried out, and the energy to be consumed
15 thereby is reduced. Namely, it is an object of the present
invention to provide a performance regulating device for
fluid machinery that without requiring any modification or
change of existing pumps or existing control consoles,
merely adding an inverter device can enable performance
20 regulating of the pumps so as to save energy.
To achieve above objeét, according to an aspect of the
present invention, there is provided.
In accordance with the present invention, the frequency
converter is sealed completely against the atmosphere, so
25 that the humidity around the pump and the rain do not affect
the frequencj 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



structure as nentioned bel ow i s adopt ed. The subnerged cabl e may
be used as input neans and out put means. In such cable, the cl earance
bet ween the core and the insulation is sealed hernetically, and the
cl earance 5 between the insulation and the covering is also seal ed

her neti cal | wtructure asTmeptbssed belewtisnadsptedt ef fective when the
fluid machinery is a notor punp of turbo type. The condensati on

of water can be &hg deubmergednecablbquatay benvesedr aiss inputcowgans lpd
liquid to be "handled by the punp. The condensati on of water
may be occuﬂﬂquthP¢m% céﬂlﬁthm?QQier th%d%l?%ﬁab9eth@tvﬁﬁeuthﬁl§@nﬂ
the cool ed wat er. _especi a season. an_a
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- frequency cqnv er to .a pipe to be connected to the punp t hrough the
surface of t egﬁéﬁﬁfaihxf t he heat generated by the frequency
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effectlvely by the fluid, which is handl ed by the pufmp. Accor di ng
to an adfectcarflddie Pyeseituiidvenic orbe heBhndledr adiyat i tlge rTEpﬁﬁpLS pr @nieded

on a casing, and a fl ow passage
condensation of water may be occurred with the casing due to
cooling by the circulation of the cooled water especially in
summer season. Further, an air cooling fan used in the
general purpose inverter device is not required.

15 According to an aspect of the present invention, heat
radiating means is provided for transferring a heat
generated by the frequency converter to a pipe to be
cohnected to the pump through the surface of the pipe. Thus
the heat generated by the frequency converter can be

20 radiated to the fluid, which is handled by the pump.

According to an aspect of the present invention, heat
radiating means is provided on the casing, and a flow
passage is 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



I's provided through said heat radiating neans for passing a - fluid,

whi ch is handl ed by the punp. Here, heat radiating nmeans i s a water
cool ing heat sink of stainless steel to which the liquid to be handl ed
by the punp is introduced 5 through a bypass pipe (tube). o
Accor di ng t dsarPrespdad othroeghr 8sddt heatemadirat indhaeeans foragaasing a

plate of air_cooling type . is provided on the casing of the frequency
converter. TH&KbatWhidhatSndiansdes by thenpwarf.or fierey hestcsadiatgng
guard made of alumniumal]loy. 1Q Air stream.generated hy the rotation of

the couplindGa8s 15 & r¥Rted COXIAT RarhsEitke *bustrigless Ftectodio
fins e i bBY G d el B Fepdled Bolothé piboncidningrogpeda
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Nanel y, control operation of the vol une control d 0es no
real oper at icealbe dutintiedd bPftHd heo g @@ardgma@é36§|Qluﬁﬂhihmoaﬁho?QGEd
of the punp. On the other hand, the stepwi se switch select one of the

positiodf Air thereaf geEmerspeddibyy the rdtetiomr olfi EREr o ird i ag
operational condition, so that the performance of the punp
6 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 aspectl of the present invention, a
15 switch is pfovided 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 liquid crystal monitor is
required. Namely, control operation of the volume control
dial does not show real operational condition of ‘the pump,
25 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



can be regulated reliably, easily, and reproducibly. According to
an aspect of the present invention, the casing for housing the
frequency converter is commonly used with a frequency converter
assenbly to be nmounted on the 5 outer surface of the punp and cool ed by
water. At acagslie regqulategungliably i neasiky, dendceepaodbeibidgyivered to

t he application of newy constructed punping facility. Wth

respect to the edeRAndindinbPn@¥ aaspeey I6df okle| priesest jirventiorer ¢hee
life, the performance regul ating device as an flow 10 rate control neans
can be suppl9asdingd £ hﬁ\lﬁéﬂgmﬂgbﬁ Krgguency Wteﬁtys afiemmepl¥oysed
According to ar}baspect of the present inventian per f ormance
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be utilized not only as a per atl ng devi ce

machi nery, érvide al $Pepstaef fp@}:li%“ﬁﬂérféélvﬁééﬂa{% Carifiell g &Heflow
rot ati onal speed of general machine including a notor. Further, the
device df thmtw esemtrohveehnen cedn e f eeppYeed Be wird mdrket wibe n&@n
door condition of under rain weather since the

7 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

15 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 reqgulating device for a fluid machinery, but

25 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



casing is sealed hernetically. The frequency converter of the
present invention does not require an air cooling fan, which is used

i n the general purpose inverter. Thus, nalfunction of the fan can
be 5 avoided, and stop of cooling is prevented. In the second
enbodi nent afagimg pressadledvizetmebnjcally.there i s provided a performance
regul ating device for a fluid machinery conprising a frequency
converter, typicdlhg frequancyngeonvertiaviet, thec gieserftor ihvesthgnt does
frequency 10 converter, input nmeans and output neans connected to the

casi ng, and DGt FIRPAALS rayLRbE yCoeblngt fan, dehieB, ighupefnin thet genexsilng
of the perfornmance regul ating device for the fluid machinery is of

weat her pr oY IRISRt HWSHRFG ng THE » malfypcddonss ofhethgi nfalit &an ndbs

the casipg. _ 15, The inverter devices,of relatively small output are

of t en ofgahaqﬁﬁﬂﬁqﬁy%Rénﬁﬁﬁptﬁgw%?ofﬁﬂﬁ.1sTﬂE§EePF9 rter devi ces does
not require the ter_.cooled st.ructur so. tha nQ._count er,measur.es
agai nst the condensati®sh SFcﬁ&FerngogimenFedﬁ£rEﬁPe|*Rﬁ§ﬁ§ﬁ tHEVSEEﬂPWg
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art angement o Therts rEfetgtonprising B frcal ndy feSRu I Bl R iBlcally
regul ating dgyvi Gawvl@fter deldieied ”ﬁChc!:é‘é*iM?Offéﬁe HOESHY 't'?l‘éemfh:%@ju'e?ch
enpl oyed; Fig. 2 is a side view of the arrangenent of the “secorid
enbodi mdft icomwdedert he ippuftorneasse aeell ebtpgtdadifs f 8bnnected to the

° casing, and an output frequency regulating device, wherein
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 is
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
25 embodiment in which the performance reqgulating device for
fluid machinery of the present invention is employed;
Fig. 2 is a side view of the arrangement of the second

embodiment in which the performance regulating device for



fluid machinery of the present invention is enployed; Fig. 3Ais

a detailed elevational viewin partly cross section of the arrangenent
as shown in Fig. 1, and Fig. 3B is a detailed side view of the
arrangenment as shown in Fig. 51; Fig. 4 is a cross sectiona
view taken dlovigl Inawhineny of thespséwenti invegtisA is employedFig. 5A is
a detailed elevational viewin partly cross section of the arrangenent
as shown in Fig. E}g{ﬂﬁﬁFi@ assetaﬁled ®1dotadi o Iplarewi B parthg cross
arrangenment as shown in Fig. Fig. 6 is a cross sectional

vi ew t aken £3ﬂﬁ}anﬂiv¢hvlarrang&m%ﬂmmﬁ$|$h¢wg iBAFig. 1, andFFig. 2R
and 7B are vi ews the arrangenent of the 15 third enbodi nent in which
the perfor merfcé é%ﬁﬁ%&?%gsﬁé | ¥éew of fhe [rpanIAnsnthery shovheipr Bdant

i nventio iﬁ .enpl oyed, Fig. 7Ais a side view showi ng the whol e

const ructi o ’of the fluid machinery, and Fig. 7B is an el evati onal

Vi ew seen fr. t rection of the arrow VII1; .20 l,gs. _8A_and
8B show anot her ﬁﬁﬁﬁﬂ%ﬁﬁ# BT fRFLiena V5§Wsh%§ﬁniﬂl??gsfl%§7§Y‘ﬁVg.
8A is an el eatdRal M Fig. 8B is a side view Fi g.
9 is a cross sectlongl V|éﬂlqﬁ%vnng an inline punp of a

full-circunferentdgy - 4,004 déerdB'ﬂgﬁlEH @1‘&%1: %%alzﬁrldévg eﬂ?ﬁ%%%tlligfmﬁ/ggéer

assenbly is incorporate I'ncorporated assendl _
el enents i n seRETh W Nth808@rangem@ht! 4 PRSI NBACE 16804l atd NP Heyi cggfor

fluid nachlnery of t he present I nvention;
9 - 10 is a detailed plan view of the arrangement as.shown in Fig.
2;

Fig. 6 is a cross sectional view taken along line VI-VI
as shown in Fig. 5A;
Figs. 7A and 7ﬁ are views of the arrangement of the

15  third embodiment in which thé performance regulating device
for fluid machinery of the present invention is employed,
Fig. 7A is a side view showing the whole construction of the
fluid machinery, and Fig. 7B is 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 incliudes elements in common with those
of the performance regulating device for fluid machinery of

the present invention;



Fig. 10 is a cross sectional view taken along line X-X as shown in
Fig. 9; Fig. 11 is a plan view show ng a bracket; Fig.
12 is a longitudinal cross sectional view show ng 5 anot her enbodi nent -of
t he present invention; Fig. 13Ais an el evational view show ng

t he appearance Fig.ofl® hiesragorassngeddiional anicewitakdiBBalisng hahtoX-% ew
showi ng the appearance of the regul ating device; Fig. 14 is a

di agr ammat i &g |ghewnr atn dighohi ng the 10 regul ating device as illustrated
in Figs. 12, 13A,_ and 13B, which is installed in a punping facility;
Figs. 15A and 15 e 14 el dfplare wiewnylowingor brecket; enbodi nent in
whi ch the performance regul ating devi ce of naturally air cooling type
i s attached on a Jide, 1% §5 2540083 inR 1o |GXRRS GHRFT 1929 | iKW EhPWANGss
section, .and Fiq. 15B . IS a side view , Figs. 16A and 16B are
views of °t héif e??ét?ﬂdjd’i‘erﬁleOE t eeﬂB%ﬁ?%n%“Vﬁn%?gﬁ t he performnce
regul ating devi ce, of water cqaling type.iss attached op a pipe, Fi

16A is an 20 el M1 ohiift P el ﬁaﬁgﬁth?r‘éﬂosvsl%cstl?%vﬁ%n%nghﬁi g.pgféﬁaingea
side view, | ASt .+ 4 .17B are.vigws t he, arrangenment _.of -
anot her enboocf"l WEH? ifgé%%%ﬁﬁe%%grl gr’rra'gr'lrg% ngLé;LII a?lgﬁg 154 g’e‘{c/lﬁe%oéno?'l\ﬁgter
cool i ng typgHasviid AGE L Be A LAPE o F i Sqa86kgxational viewin
partly cross secﬁ%n, an(ﬁl% gé)q% of Qh?gggglf %i§ _eg\r?s'l"gg’ Fig. 18 is
an enbodi ment shawqg the fEedyentiagramidrer tiqudgﬂfaﬁ%t%fg}i% MNche

el ement unit bei ng connected
10 regulating device as illustrated in Figs. 12, 13A, and 13B,
which is installed in a pumping facility;

Figs. 15A and 15B are views of the arrangement of the
embodiment in which the performance regulating device of
naturally air cooling type is attachéd on a pipe, Fig. 15A

15 is an elevational view in partly cross section, and Fig. 15B
is a side view;

Figs. 16A and 16B are views of the arrangemént of the
embodiment in which the performance regqulating device of
water cooling type is attached on a pipe, Fig. 16A is 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 regulating
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



in series wth each other; Fig. 19 is a view show ng anot her

enbodi nent of the present invention, Fig. 19 is a view correspondi ng
‘to Figs. 8A and 8B; 5 Figs. 20A and 20B are detail ed views of
the unit as shown in Fig. 19, Fig. 20A is an expl oded view of the unit
as shown in if geriesamiiidoBach coteespecti ve vi ew of the thin plate
90; Fig. 21 is a side view show ng another enbodi nent of 10 the
per f ormance regulBkd ngl8eviteaolVign ephewdngn@neidher embodipeat apfl the
Fig. 22 is a view show ng anot her enbodi nent for nmounting the

per f or mance RERAARH i IyeRbieRr, Figisl9 is a viewsgompemporditdr £9i AdIeut

t he Inventi%p A performance regul ating device for a fluid

machi nery A apd RR ng to an enbodi nent of the present invention will now
be described with, refer e to, t drawi ngs, . . _The first enbpdi ment
of the pgrforman elgrsé’gu‘lggg‘i Agid Zggﬁe\ﬂr&a,g%?%eﬁis VSR Bt o %f fYRiy as
machi nery i ordan wi.f.h t resent inventd 1S _sho in Fig., 1.
A punp unit bt dlcejlgi g%gf e&gby Fﬁl&'e%“ et Rufttr Wp%ge%;ﬁﬁq%e%ﬂtbﬁnﬁngﬁ

. d ] f ].uj
?E?roduceg t rgﬁﬁﬂég4§%§ﬁ$%§ %?Beqﬁggn??%mggfﬁioégﬁsgegggge 5@2%§|%£ f@@

provided on 4 SUGEIHe S9¢le and a short pipe 107, and via an inlet port
103a of the punp into the punp 103, and increased in its pressure by

t Be pur?’heand thanig. 21ddls ver 8dael aBw a@h@«ﬁhgt anRhler 1&do@imehPeos

PE: 10 the performance regulating device of water cooling jacket
type; and

Fig. 22 1is a view showing another embodiment for

mounting the performance regulating device.

15 ~ Best Mode for Carrying Out the Invention
A performance regulating device for a fluid machinery
according to an embodiment of the present ihvention will néw
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 suétion pipe 105 flows through a gate
25 valve 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 its pressure by the pump, and then

delivered from an outlet port 103b of the pump. The
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delivered fluid is then introduced to a delivery pipe 110 t hrough an
check val ve 108 and a gate val ve 109 provi ded on a di scharge side.

The perfornmance regul ating device (referred to as the 5 regul ati ng device
her ei nbel ow) 111 for a fluid machinery is nount ed on the short pipe
107 through dellisstreddfidg iseartsen inttéduockdaltor ai deldvieay, pipehlhas
good thermal conductivity. In the arrangenent of this enbodi nent,
t he heat thrnoagilatamehecinsvalvei $08i nadl p gahe ethlve t @9 rpgavadedgonl 0
device 111 through bolts (not shown), and fixedly secured on t he short
pi pe 107 by audigichangetsigdroun) . El ectric power supplied from a
control console 113 is applied froman input cable 114 as an input
nmeans of the . TheRPriPHRaRNES| cegniating, deeirRntyefsrvedt &0 iast khe 15

regul ati devige 111, i ch converts the frequency of the supplied
elgctricggoﬁﬁﬂ(iﬁR%QQ Y%%?pﬁﬁﬁ?lﬂhﬁégwﬁré&&e559ya flyid maghiggRYedfed

Soul ohi ng_ ASuESd o1 1He FE aTne To7 eondigR ipieahcP ALt b LRg, means
' ina i 0. 11 heat whj ch.i
Fadi ated i ncd2 of i st CHIEE g S TR0 U ieRel FESpa kLR,
means 112 and thep thShoLLrRhPENIRY: of this Tf%b%%glmtﬁ,"b%genhegft
whi € | urd m

t he regul ati ng devi ce, S nmounted on a chinery in

accordance Wddidtitg 2meaRbesery iknventéd s2cuttdVito!l Rnd ge u%at%BgA
punp unit desi'gnated by reference nureral 101 conprises a Bunp

and 102 reivdlce 104 raNsthRfh Wbl COBPsRAHE) , 182a fidb81yfLdtdred on

i ntroduced t hrough a suction pipe 105 flows through a gate

12 the short pipe 107 by U-bolts (not shown).

Electric power supplied from a control console 113 is
applied from an.input cable 114 as an input means of the
regulating device 111 to a frequency converter in the

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 requlating 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
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val ve 106 provided on a suction side and a short pipe 107, and via an
I nlet port 103a of the punp into the punp 103, and increased in its
pressure by the punp, and then delivered from an outlet port 103b
of the punp. The 5 delivered fluid is then introduced to a delivery

pi pe 110 valtie oL@ pnovlided val \ee X8t boml aidet endalas esHdBt pphpedad7gn

a di scharge side. . El ectric power supplied froma control console
113 is anwh| vial Anomndet npett cibBBs D4 tiwe apuinppuinteedrise opumpe 1080
regulating device 111 to a frequency converter in the

regul ati ng @0d celncreasgd chirkoni/es t sP¥@@surequelicytbe tpump, asdppitihen

el ectric power., The electric power whose frequencg has been converted
i s supplied ¥qldHeFLbutERAM c AN eORtdels port 3408kt pof nEbBfs MR he The

regul ati pg device 11 the electric, 15 notor, 104. . In. the
second eﬁbo %eliﬁdlt%guﬂaae%qnttl?%eﬁPFGHdH§ed to sRofeliLySEYy. Pope fd 0
heat radi ati neans_ 112 conpri ses a wat.er copl ed. j acket of

stai nl ess sttggio%ﬁbuﬁréac %c{;nﬁxéa]cfve Rﬁggfﬁnzgt iangga(}é?/i‘é%f‘ﬁll{))g REQNLIEE OF ¢ s
(not shown)._. e adi ating neans 111 is fixedly secured through a
L- sha;?ec?lfrglecxl%guxg é]o%t'(%%’e fl ange of the short pipe 107 by a bolt

enpl oyed in Conn%cf(f'élgr£é1egé¢)ﬁ£t sBirpggiig&? fglcbntl hg g@h%r%%_\é&%rhsole 1064 ésl |

fluid is introduced 1nto t eat at'i ng nmeans rough™a sna

pi pe 117 fropgiied i s66m" & Sifsuef chbee 201 PUHB. a-lf{‘_eiflbﬂi::dlﬂe%ft@eé‘f the
bypassed t hrough a small pipe 118 Into the suction side of the punp.

I n thislenbetigEnitinde daalcd 0SS 1pr adiced ifguledllyy convéirter! hdn the
frequency conversion Is radiated through the heat
13 regulating device 111, which converts the frequency of the
supplied electric powér. 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
15 motor 104.
In the second embodiment of the present invention as
shown in Fig. 2, the heat radiating means 112 comprises of a
water cooled jacket of stainless steel secufed to the
regulating device 111 by means of bolts (not shown). The
20 heat radiating means 111 is fixedly secured through a IL-
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 fiuid 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
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radi ati ng nmeans 112 and snall| pipes 117, 118 into the fluid handl ed by
t he punp. In the arrangenent as shown in Fig. 2, a thernmal
insulation is provided as shown by a dotted line 119. 5 According to the
thermal insulation, heat noving phenonena fromthe surface of the

pi pes into arddimitirag rmeanprki2nand smalli pigessu Bl nhl 8 yshem dhecddludd or
heat ed water and so on. ‘Wiile it is difficult to adopt the regulating
devi ce of handledtbyerithelipwmp. shown in Fig. 1, since it is not 10
appropriate to mount the regul ating device 111 within the t her ma

insul ation 119, tHus thee pEgangemedtdedsSceshpwiheln Figecchd @nbédiesmadld i s
effective on, such application havin thermal insulation, )

Fi gs. 3A andIAoPR hd§ ePRONLARS daFi cEheWBwnPY n a 15lotied line, ddai .
Fig. 3A hs a fron ,elevati%pal Vi ew,. . EartI% in cross section, of the
regul ati Ag RRAVS MRt fhe thempal sigsulabigney fgafndroViRe Bhepprena
regul ating Vi ce. The heat r.adi at. means 112 is fixed to th
short pipe(¥%omjkﬁeb§uffﬁﬁ?tg% }g&_Plpﬂﬁ3%91 taﬁk&ﬁ%Fliﬁraﬁﬁ PREVE

20 cabl e 115ir{<eg:pr-‘%ﬁgaé§%§| %&%%%}“dg’? S\cn??%lleld hspmeticaly ¥, seal g%rbcil 59s forgo.m

t he atnosphéere 1n an underwater

subnersi bl e yPtL RYM; s F Y1 psle. £4N éﬁéégglﬁhe -réaﬁlgfig' S%ﬁg‘h LRf

prevent anbient air fromentering the ating”device”t t he

mating surfags-det veRPod fentS> R8BI adipl i pggeans 113 pnd the regul ?’Joitng
device 111. A structure around the regulating device 111 will be

descri bd@ belppropitintefl eoengmritd the. régliating Ae¢i®8S111 wHEEih ORdle
view taken along line IV-1V of Fig. 3A The
14 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 regulating 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 is 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 is a cross-

sectional view taken along line IV-IV of Fig. 3A. The
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frequency converter 48 is housed in a case which conprises t he base 46
and the cover 47. The base 46 and the cover 47 made of al um nium all oy
havi ng good thermal conductivity are fixed to each other by bolts with
a seal menber 58 5 interposed therebetween for hermetically sealing from

t he antfirsgueriay cdsvehben é8 Hisy.hdysedieinnputcasdlwhidd cemprises
connected to the base 46, and as shown in Fig. 3A the out put cabl e
115 is al so Wenreaseds é oantetheacovadi 47 .ng The baseankb lddd thé coverThd
frequency converter 48 is highly intimately fixed to the base 46 to
transfer théagehafaraimiastun aliey baeing godd. thermalaeppduckaviiye axe
and the heat_pradiating neans 112, and_the heat radiating neans 112 and
the short pifdeseh7 to ~ eagh ey iBYi ReLEFS fYVkER t8 eBeRlot membeg &S
the heat . 15 .generated by the frequency converter is suitably radi ated
into the5han‘d}%orﬂ‘?§ﬁ‘§, tgﬁéepgﬁfﬁﬁgi n@%eﬁ%@‘e&d&aw sealipgqfrQm gfhe
air-cooling fan fqor use in _general inverters. Thus, the requlatin
device is fr Jf‘?‘rgtm ArEaf f A RROWR 1N fR9 ngtauds LOPYR 2N ef“Tﬁ-@
base 46 and I gLl ans_ 112 _are_ fastened Lo _each other by
bol ts 55. dd ecaudse% he&l?%t %raisdq!rg gg’th%n agg i%h(lgl‘glgl éf’edirf’gom e the
anbient air, dr Cy nverter.d s d o] |,NS .
deteriorati oor# %e tgggggt hleﬁn\égana?'sm(}at g?hﬁ}éSEégonﬁ enggte [ 01}1?24@2%58&5%&3995.
5A and S5BpaHiy jijdustrations show ng the arrangenment shown in Fig.

2 in detail. Fig. 5Ais a partly cross sectional elevational view and
Fig. 5B10s a plamhe fiéguendiie cdpRlertadi 243 ngs AR 1YL 2 pOTRAtSEy @fixdd

nater to the base 46 to transfer ihe generated heat to the base

46. Similarly, the base 46 and the heat radiating means

112, and the heat radiating means 112 and the short pipe 107

are highly intimately fixed to each other. Since the heat

15 generated by the frequency converter is suitably radiated

into the handled f£fluid, the regulating device does not

require an air-cooling fan for use in general inverters.

Thus, the regulating device is 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 isolated from the

ambient air, the frequency converter is 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 is a plan

view. The heat radiating means 112 comprises of a water
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cooling jacket of stainless steel. The jacket is provided wi th an
outlet or inlet port 122 for passing the fluid to be handl ed. The
structure of the input cable, the output cable, and the Oring 121
are the sanme structure as shown in 5 Fig. 3A The peri pheral
structure ofcddidnegjdekéengodesteainlless steel. t hTheenfaukatenis wokbvidedbe
described with reference to Fig. 6 which is a cross sectional view

t aken al ong wiitie anl -outlet \Or asnkdtowworn F22. fob5Apassihg theqfidndigd to be
converter 48 is 10 accommodated within a casing forned by a base 46 and a

cover Aandilgd basdThs s wdtinnel of t hhecovepul7 agblmid t $henoputput
shown) with interposin%:a seal i ng nenber 58 for preventing the ingress
of an anbi etabdi§, and the Oqping rkyliepey thaeaner shguctyspf apsshewnr da

tightly gn 15 the base 46 to transfer the generated heat thereto. The
base 46 Ps &% s¥tured tightly on the heat radiating means 112. Thus,

(e neet et o o e LLERHRPERIS T, i, saa A hdFLLpl 1S
cool 19,21 o L B o atBeRETSH HAFCES, YRUFS SR OLE L5eBhnen o
unet1 ons |74, SCRERSE, 1bpS BBl B i A 8l prong | SEEkeT

to guide theyflgw aindye filgul #3150 aygh 2fhé|“ rb@ﬁ%ﬁbxé?c?ﬁt?é’f@eih 8, is

residence tine of the fluid to be handl ed. “Furt unction of the

ribs is100 ijddaasidtal withD®N a6ds Mg arepnb@t ¥een bhser 1BSanfdat bevkiui d

to be handl ed to enhance the effect of heat radiation. In accordance

with 47. The base 46 is securéf to the cover 47 by bolts (not
shown) with interposing a sealing member 58 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 is to increase the

contacting area between the ribs and the fluid to be handled

to enhance the effect of heat radiation. In accordance with
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the arrangenent of this enbodi nent, the cooling operation can easily
and effectively be carried out in spite of exi stence of the thernal

i nsul ati on provided around pi pes. The third enmbodi ment of the
regul ati ng device, which is 5 mounted on a fluid machinery in accordance

with the pragentarrangefieatt ich vhik kapiasmidhbed wheh diErRNCBpkakids:
7A and 7B. Fig. 7TAis a side view show ng the whol e constructlon

of the flui dcarackiasdrly, and FeffeéBivelgn beevearohed Vowww in spder bFom
the direction of the arrow VII. The basic 10 arrangenment of the
third enbodiximttende ofsutise athexmdl insuladioni ppbviiied ahoandopipbs.first
and second enbodi nents. However, in the third enbodi nent, there is
provi ded an air The Wvgiddenkedinenngoficvheeregulavhnghdeséseai whitheds
generateg by the coupllng 126 connecting the punp 103 and 15 the notor
104. unhrd 1 ya Gleddpprsligesvd inoragqsandange gvivh a‘cbﬁdpmeselnt

I s provided around t he pouplln 126 as shown in Fig. 7B. The coupling
guafd i s emﬂQKﬁﬂFﬁqptWH% eRSo %ﬁ%ﬁ?hﬁgtWRFh refﬁ€8?°?a&ﬂnﬁ¥ﬁfﬂeéhsaﬂﬂz

20 I nmb t th ar (the. heat
radi ati n_gnrrgg}s) Ffﬁgz e ﬁge aofsﬁf%nﬁgguﬁ E‘gl‘” c awhole gppgirpefign
o oot of | o&h P‘%%%?f%glﬁﬁgfﬂ% rri'?tv'ag%ﬂ\FlgThZBeF}%ﬂ%hhe% BgvatoRgl [Pabhe;
h [ b t t I th e the first.and the
gegongaZhggéK%%htgicég ?ﬁ%ﬂ hgkkétéggﬂrg ?etﬁ% |?£P8§ 6%%éthe&hﬁg basic

gondlthos arrangemerff10L 587 & WRPdLﬂ%gEdOfehBSdlﬁgﬂkat“ﬂg dg¥bsEatth b1 RgW
e

identical with those of the first and second embodiments.
However, in the third embodiment, there is 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 periphéral structure of the casing is

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

Another embodiment of the regqulating device will now be
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described wth reference to Figs. 8A and 8B. Fig. 8Ais an el evati onal
view, and Fig. 8Bis a side view. To explain briefly, the only

di fference fromthose shown in Figs. 1-7A is that the output cable 115
is connected to the base 46. 5 In this arrangenent, t he

regul ati ng désdrcibedfwith réfépehyel Yosirikise BA unidirgs carFig. psavigedn
since it is unnecessary to connect the output cable to the heat
radi at i ng medreszat@orezdurskewl handr reigen®Bt isam bsiddoptietv. Toi expllain
arrangenment of the water jacket type or the air 10 cool ed type.

In Figs. 3Abgnicefdy, hanonbp, dififfeganard £88m d£hose showadinl Bagsi24-7A
serves to keep the regulating device hernetically sealed fromthe
“anbi ent ai r ishritdwgh e @utplt cable nbl5 shevwwonnapkedhteatlbed bapel24.houses
therein agdjustin 15 neans for output frequency. For exanple, the
adj ust i ns s &Ebdsri sé§r§n961’“ﬁp§irst ephewi tZegulAt bl idry ice adiodst

t he rotatlonal SJ ee of the_fluid machine Furt her, as can he

seen in the % h§ETPhEr esi;lgucturen ande'%‘?grpdftqvc}rﬁiedm sFRCeonLlyf fS

' h
i\cl)mnflgrt e]; ?r e euststa{]?y(rgeqﬁoéncﬁoeﬁﬁe Eﬂghafuﬁé’uﬁgt pUtIZ:]o‘?reE‘tboﬁEPﬁ;eg‘@%tncg
- t
oper at i on tg%\(giu%aq%n%-q@%?ﬂé IR T TR ﬁsrr% (RS ot B B38ED | ¢
del fver ed t gy etge A PrifbSnERENSHE | Rhe [PELEr! Sacked 0Ll LaE] QhdiPaY 1t he

posi tion, when t I ng device I'S |n ed on~the pipe |ne I'n
ot her wgpds.coyIGe Sfpd and stop of the f|UId machi nery can nerely be
ef fected by starting or stopping the electric power supply thereto,

t he In Figs. 3A and 3BL,8 5o and 5B, and 8A and 8B, a
threaded cap 124 serves to keep the regulating device
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 is
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. 1In 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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regul ati ng device can be nmounted on any place, for exanple, at a high
pl ace where children can not reach with taking I nto consi deration of
children's brogue or at a narrow . space. 5 Wth reference to
Figs. 9-11, an enbodi ment of a punp having a regul ati ng device of the

present i nV&.Féglﬂrhﬁ.ﬁlg devilesceaheBe WoRmedd eaienty SDavef t €ori exampliesd
integrally therewith and is used at | east as common use.

Bef or e descrdtbi ag hikgh epbace memhieref ¢hel#rgs. c@nllinot l1@ehlod acditdnt &gk nof
the converter itself as the common use will be described briefly.

By the masinteprodmstideration r educchahdoent Be bvegueanohe atbt @ nedrrpw
provi di ng new punps I ncorporating inverter device as shown in Fig. 9-11
to the rRdge constructed punp facilities, and providing flow 15
regulatigg devices to the existin g punp faC|I|t|es whi ch are not yet
to the IPmit of itEitderkgkerenge, QmEégarnér}l an emhodimentyi o dePudes
can be easiuﬁ%apcepted in the mark Is a cross sectional

view, whi ch H4¥iRg r & eZegylating nFl?HéCFuI Pfcﬂi'fé%nf@?ee?ﬁf}%l ANVSRthAe denp.
The il ust d h t nbl

ey alTy SO LT A R, G R e
performance t{%g?%agﬁ N9 q dfé"&&edfa?{ 18 teé%_sctzéﬁﬂon machi nery in

accordance w resent | nventrton. CI’ 0ss secti onal

view taken al ong Ig f]])éoxdéécﬂﬂ ”‘chéﬁgﬁggdﬁ?\em of theA Figs. 9-11,

fuII-C|rcunferent|a w punp hIS e I ment conpri ses” a punp
casing 10 aanngdvaRtaged opseflel ddiferter PY¥Be13S| 49 %hea%ﬁﬁbﬁ MRgld er

8 fixedly nounted on a main

will be described briefly. By the mass productlon,
reduction of the cost can be obtained by providing new pumps
incorporating inverter device as shown in Fig. 9-11 to the
newly constructed pump facilities, and providing flow
15 regulating 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 is 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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shaft 7 of the canned notor 6. The punp casing 1 conprises an outer
cylinder 2, a suction-side casing 3 connected to an axi al end of the
outer cylinder 2 by flanges 61, 62, and a di scharge-si de casing 4
connected to an opposite axial end 5 of the outer cylinder 2 by flanges

61, 62. The gHa=Mges &£ the candeB2mood3t ig.Ut @Hd vl N@eeng o1 EbibRdses
anot her nenber such as the suction-side casing 3 or the discharge-side

casing 4 tarn et eylidexdez, 2.suctEhoh-oidéheasihgr3 connegktedded an

t he suction-side casing 3, and the discharge- 10 side casing 4 is nade of
a pressed sleegtaloferd avfil the ondelr cylimder h2 bykdlanges 61, A6Dby aghdt a45
is attached to the outer surface of the - outer cylinder 2. A regulating
devi ce 50 i dimsharge-ghidhecasingpdaciannerded The pag@ppdsigeleyxtal 5end
conprises a base 46 15 attached to the bracket 45, a cover 47 attached to
the base? ©Of fehe sputart c¥dddder corRer féanggshédseddn tHre phtengesand

t he cover 47. The bracket .45 has a through hole 45a for all ow ng

| eads for cAMecPZnFIHEEUNHRd TAFL8g neRRs t HoX r E4¥ iRy anatheyvBembersg
to pass therethrough., The bracket 45, the hase 46 and .t he cover 47 are
conmposed of %‘-}FQ} nﬁgl VERB o FUDmRRTHide  casdpg, 3s oF u%i%nfiéFFBﬁrg?ﬁélde
bracket 45 s..a through hple 45b_ f.or_ all ow ng olin ter for

cool i ng therlfarse]dl?enéy 2 E%Snv%‘ﬁ%lf Hfjd'“%e s “ther "’Fﬁlbug?ﬁ.l\ﬂ outeg o
canned not or, CEY i ses t . o] Iy not.Qr f]ﬁUE [ 4
fixedly fitf: over t%é g?ﬁ%o€ﬁ€§%&§%5fgep§%glgﬁ ﬁ%to%&#ﬁéﬁe SF g°%§%§é§

15, 15 \%g[ IULAD APHRFIA VEs madBPBISH Pred MRl SPCsEHiRICHD! BEbhAM®
or the like.

A bracket 45 is attached to the outer surface of the
outer cylinder 2. A regulating device 50 is mounted on the
bracket 45. The regulating device 50 comprises a base 46

15 attached to the bracket 45, a cover 47 attached to the base
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 frequehcy

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
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can 17 fitted in the stator 13 and welded to the notor frane si de

pl ates 15, 16. The canned notor 6 also has a rotor 18 rot at ably

di sposed in the stator 13 and shrink-fitted over the main shaft 7. An
annul ar fluid passage 40 is formed 5 between the outer notor frame barrel
14 and the Q#fn7 fitted iife&he.stator 13 andiRelded €891 €ReURYLES FEahmer
guiding fluid froma radially outer direction toward a radially inner
direction sidd plwddk bysf hes ot Thef cafihedl fotplratee alliso Atad naerotasi ng
10 12 for housing an inpeller 8 therein is fixed to the guide devi ce
11. A seal imgatabisr dispesedovndatheonstaeooulldr and shpeinlpheiyted bher
gui de device 11. Aliner ring 51 is nounted on a radially inner
end of tthee mainle sihenitce7 11 amd asnubasl| ifdeidorpastage t B0t hiss f dowmed
15 end (suction nouth) of the inpeller 8. The inner casing 12 has a -
dome- | i k& shgiaresn t ke | puteverBotpt cfivameé tharyeln 14 anshathe7 ofitehe
canned notor 6. The inner casing 12 has a gui de devi ce 12a conprising
a gui de van€ydindewl2se for gui ding fluid discharged fromthe

i mpel ler 8. The |nner 20 casing 12 has a vent hole 12b at the forward end
thereof Uthef e RoBtile 28eVicRel dedfPs (HELG RS TABLEr fXohea

barr el Le d fron1c0|l .dispqgsed in th oute frame barre

14 are exte XNEWF?He dEBLE 1RG0 MR dﬂgﬂgﬁfﬁﬁﬁﬁﬁ ﬂ&F@;E%&noL :
he b k h t t.o t

Frgqureﬁgyef:of\ése‘f{ﬁ‘% ot Ukl ter ape oL llehase 46 a0 conpee! sdkag e

cable 6391 S35 £of nﬁ&ggfﬁst gnt gngte'l} aﬁ% ?‘ﬁef@ﬂncﬁ’.gn?&ﬁﬁ 4 | eRgs 4Rh qkhe

frequency converter e cover
21 device 11. A sealing member 13 is provided on the outer

periphery of the guide device 11.

A liner ring 51 is mounted on a radially 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 vane 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 barfel 14 are extended through the cable housing 20,
the through hole 45a of the bracket 45 and a lead hole 46a

25 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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outer cylinder 2 has a hole 2a into which the cabl e housing 20 is

I nserted. Next, a bearing assenbly at the inpeller side will be
described. A radial bearing 22 and a stationary thrust 5 bearing 23 are
mounted on a bearing bracket 21. The radial bearing 22 has an end

whi ch servepwter Gfpindaary hisuat hole 23 iiditg wieidierthe Acabler JotiBhingt
bearing 24 and a rotary thrust bearing 25 each serving as a rotary

thrust slidi20y is inswemieei. are di sposed one on each side of the radial
bearing 10 22 and the stationary thrust bearing 23. The rotary thrust
bearing 24 is sediexdd ta betlringt agissntdd wit chhes impedd ero side whil mbien
shaft 7 through a ke The rotary shaft bearing 25 Is secured to a
thrust di sk deBamikedis A xgaddelt Heeaming 22 sRdf ta 7 statdegiary képrusts
The bearing bracket 21 is inserted in a socket defined in the notor
frame side feawing 2hravghmgupsed] pend drgaming bracket TAd.peBhengadiadket
21 is also hel d agalnst t he notor frame side plate 16 fhrough a
resilient :Pﬁ?éfl% 2 hps an epdgwhiche FeTEFD228| A3t %‘EFEJ?J’F)Yt thzust

sl eeve 31 mhlch itted over the

beari ng asseﬁ{lb’r‘%l”bq F‘ﬁ@{’%posﬁergta‘@’oﬂﬁ%ﬂ Leafrr]rﬁgl 124 /rd abefro%ary
o dably subAE pERELHEIZY SR HRERng ag PR BgIERY bt Ehapdng™
The sl eeve fin%rﬁgjel% féseaaae 5\4 @e'o%ea neheh ggag o3 fQ i5:f gsﬂlhg

the nain | @ nut over an ex er na

threadeqpsurfAcen®nc 58 §€Qt95n55}§ mlr%s%hq;éax?mgT hes beafhélgrotarybftﬁ‘fhgtt 32
is inserted in a socket defined in the noto
22 bearing 24 is secured to a thrust disk 26 which is fixed to
the main shaft 7 through a key. The rotary shaft bearing 25
is secured to a thrust disk 27 which is fixed to the main
shaft 7 through a key.
15 The bearing bracket 21 is inserted in a socket defined
in the motor frame side plate 16 through a resilient O-ring
29. The bearing bracket 21 is also held against the motor
frame side plate 16 through a resilient gasket 30. The
radial bearing 22 slidably supports a sleeve 31 which is
20 fitted over the main shaft 7.
Next, a bearing assembly at the oppdsite 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 is inserted in a socket defined in the motor
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frame side plate 15 through a resilient Oring 37. The beari ng
bracket 32 is also held against the notor franme side plate 15. Stays
43 are welded to the outer notor frame barrel 14, and the stays 43 and
the outer cylinder 2 are 5 welded together. The rotational. speed of the
canned notorframe b$deetplatd, QG0 tproaghnel erbygillientr eoreigy Ganver irgle
48. Qperation of the full-circunferential-flow punp shown I n
Fig. 9 wil| Heamiasyr breerkdiel32v.is also heldfagailnstobhei mbborhframe side
suction-side casing 3 fromthe 10 suction nozzle 3a flows into the

annul ar fluiplatsssife 40Stays ddf3i navebestedsl®d t he duteer ouykicndertex ardaamiee
out er notor frame barrel 14 through the suction-side casing 3. Then,
the fluid i Pannelodlted anst cth@esitays| 143 sndhithghoeker cyldmesirar2 f lagied
passage 40 and the guide device 11. The fluid 15 _discharged frominpeller
8 is di sehafdfathrbRgRtRAE- guThe rotafaanal 19Reed ofift Hli GrpBedeMRERH o
4a whi ch is connected to the discharge-sjde_casin

4.
Accordi ng t d-% HSE difhdti FEht PR 1RF FAAER Y4%h?sfrequﬁ86¥i geRvEEtfEef8rne
regul ati ng device 50 and the_ouyter _2 cylinder 2 of th unp_casing 1.
The bracket 45 SQRRRAGO of G AR RS aPBEE RaRpt iatne Sva TR s?own
di mensi oned ; . t h | & i the base 46 of the regul ating
devi ce 50. ﬁy%‘ z%e{"zzlkle]t 91% (?%é‘g?%ﬂr)r% Iﬁgg%"pbnent, and hence the

preparation of ”%yfﬂﬂﬂzd%whr iﬁr@F%ﬂégéug%obséﬁdEOﬁsﬁ% %gk‘ﬁ&ﬁnf‘f&h%f

productivity. _ shown | _ I XI'ng nmenmbers avi ng
respectijge hQldtsidd Xﬁgz%iﬂér 0 flSwd | XA€oAltie CRAARLAr f1uliRkf ShyPsade Ube

outer cylinder 2 by welding. On the outer
23 defined between the outer cylinder 2 and the outer motor
frame barrel 14 through the suction-side casing 3. Then,
the fluid is introduced into the impeller 8 through the
annular fluid passage'40 and the guide device 11. The fluid
15 discharged from impeller 8 is discharged through the guide
device 12a from the discharge nozzle 4a which is connected
to the discharge-side casing 4.
According to this embodiment, +the bracket 45 is
provided between the regqulating 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
20 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

23



hand, as shown in Fig. 11, the bracket 45 has notches 45c at Its both
ends. The bracket 45 is fixed to the outer cylinder 2 in such a
manner that the notches 45c of the bracket 45 are fitted with the
fixing nmenbers 53, 5 respectively, and then nuts 54 are fastened to the

bolts 52, handesReEHo Vin Fig. 11, Neké, bidekeet h9dhier nbtsheg #be at
regul ating device 50 to the notor punp will be descri bed.

First, the riagul dothg eadsce 5Thes brdeketdensl yis10fiasdertdd edhey baterng
t he frequency converter 48 in the base 46 and the cover 47. After the
regul ati ng dsadiigeies0 Bs in suabsenbhednerhehadgukhei mpitshese450 antl the
bracket 45 are fixed to each other. This is prefornmed by fastening

t he bolhradet o the lerse 46itbedugwithe bekekefizdngThimemkrks 153,can
be made from the outside of the regulating device 50. After the
bracket 25 FRPREFLIRAN atany hen D %fea¥¢x5@5tenedt5°e§bﬁ BORER, 52he
not ches 45c of the bracket 45 are fitted - with the fixing nenbers 53,
respectivel FeSRRFEHEEH It s 54 are fastened to the bolts, respectively,

wh by the b ket 20 .45 is fixed to.the outer cylinder 2 _of .the_notor
ounp. o e e REROR HEOT bl B9 nEPRet ol abingnarrige pleto

base 46 h h t 45 th 47 attached t the b
26, “and ¢ he TREQE KRBTl 52 JOUEEEHE he - base 46 and the cover
Aesemppnator S rhe xrse@m aéhég ?Eé{ﬁgtlaar acC é’tl%%g agn{g 1 gdegﬁaggg}lhgnaéyl ce

assenbl ed. The " Tixing "0 e regulating

ot Co 38" RISy nonsfA LG il MG 1 LhecEOHegE 00
24 46 and the cover 47. After the regulating device 50 is
assembled, the regulating device 50 and the bracket 45 are
fixed to each other. This is preformed by fastening the
bolts 55 to the base 46 through the bracket 45. This work
15 can be made from the outside of the regulating device 50.
After the bracket 45 and the regulating device 50 are fixed
to each other, the notches 45c of the bracket 45 are fitted
with the fixing members 53, respectively, and the nuts 54
are fastened to the bolts, respectively, whereby the bracket
20 45 is fixed to the outer cylinder 2 of the motor pump.

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

20 50 can be independently assembled. The fixing of the
| bracket 45 and the regﬁlating device 50 to each other can be

carried out from the outside of the regulating device 50.

Further, after the bracket 45 and the regulating device 50
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are fixed to each other, the bracket 45 can be fixed to the out er
cylinder 2. The <cover 47 and the base 46 are unnecessary to be
di sassenbl ed from each other nornmally, - except for mai ntenance of the
frequency converter 48. That 5 is, when the frequency converter is nounted

on the punp sife fixed et®Ve&lchr 68hehe puapbribk&kdt AF edmilegraigdd ctbChle of

t he frequency converter is not exposed to the outside. Thi s
structure | Dwfdreciopndnderaue t heTlé ghdovemnt et ataartl citheui base 46r e
electrical board is weak in dust or dirt. 10 According to this
enbodi nent , unmedesszkst 46 hbs tdisassemblledudiromol eadiba athexonnecmafliy,
canned notor 6 and the frequency converter 48 electrically. Thus,
attachment ¢fxcept fiore magotanangededi dhesEneguencyintonveuher c4f -be Thade
W t h ease. 15 According to this enbodiment, the bracket 45, the
base 5 sesandvhier theefISUuSNSYc SIMIERIESH 1ReRpuRtpdyesd ymdpenpr O
I.e., alumnumalloy. Since the freguency converter of this kind is

mainly cool &EURYe | FERM dERANBFER. bFhendiighty integrated RixGribyofsthe
preferable. The above nenbers are, made of 20 t%l to thus shield .
radi at i on noq%e@thHBnV?€§ﬁ§n;]ys not cOrRRTEer . OESB}%'%i éﬂ“ltyg,l_‘%%e brBdRet
Sommter o' TRt Bl U eronf L SodiERNY B "RLRIICIREBLER LA boBcuse
according tq.t mo% %‘f%f*féﬁl kt)(p;rcprfglgg%%ﬁSi?2§uggso£¥§ie£?r ough hol e 45b

for allow ng co er to pass theret hrough. f equency
convertgp is nor Eddor SO doPnis efbbl Seft DAL dPYckde AYhad f thize
| i qui d handl ed by the punp has high tenperature, the frequency

converter CaiM¥udi® hole 45a to connect the canned 2Rotor 6 and the
frequency converter 48 electrically. Thus, attachment of
the regqgulating device 50 to the motor pump can be made with
ease.

15 According to this embodiment, the 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 liquid 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
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cool ed by the punped liquid. In such a case, cooling |liquid can be
supplied fromthe outside to the though hol e 45b of the bracket 45 to
cool the frequency converter sufficiently. According to this
enbodi ment, heat transfer nmediumis 5 interposed between the outer

cylinder 2 ambldie By agietpdiped lighedveern theclracégse45ca00ihge1bgagds6,
and between t he base 46 and the cover 47. If a clearance is forned

bet ween two can berestppiiedi friom ithd heuics bde abcethe whowryli Hheké 45Bnsffer
between two nenbers, resulting in inferior <cooling. 10 Therefore,
heat transf &herditagkesiucdd o |¢epil dtle | fxequéncy convéntgrdsiufificikatly.
clearance to inprove heat transfer between two nenbers. _ )
According to thi dadystingnto $bdisi mpbrdieent sehest transfiar Sgediem is
provi ded_between the outer cylinder 2 and the 15 bracket 45, between the
bracket 25 AMFQUROSHE DepvedRdthe ouberysyd indeh & ant e Pracketed547,
respectivel noi sture is £reven ted fromentering the case

housi ng the%etwean dife REAL Y b2 én 8th%n}aa'f'?|e4§reﬁﬁ@n??tWSﬁOerﬁr bagen ot
handl ed by (e %%%ptggwcg%r%e%@ﬁr b 2 e T eBranaE s e %@ﬁﬂa%ﬁef;%%%q%

h t t f ded
around the fctE IS o%f‘f’ 18 ndney 16%]% ‘{Iﬁ?eﬁ%nggr‘r’%n St nhRhgter®
def i ni h 40 5 r t

efining t s outer Cylrﬁ’é'}gk?@lg% r@%‘h‘ﬁ'ﬂﬂxgt €50 22 i PP 85?&5_?1 .

barrel 14 an section’inc udlng
i mpel 1 enQ8 ffe ad i nghébﬁ“'tq:ér&féro"hedlum' Bulche é’émg' g L | W fh passags

40, and fixing neans conpri sing he flanges 61 an I XI ng
anot her menbarged Bstd hehe clearance to improve heat trangﬁer 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 brackef 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 oufer motor frame barrel 14 and the outer cylinder 2, a pump
section including the impeller 8 for a_llowing 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
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suction-side casing 3 or the discharge-side casing 4 to the out er
cylinder 2, the regulating device 50 is nounted on the out er
circunferential portion of the outer cylinder 2, and bot h ends of the.
regul ating device are axially extended 5 beyond the fixing neans 61, 62

provi ded at suddicindsidd ¢deing 3 6pt €heCWiistiRirgb-side casid§lo4heb the
enbodi nent of the regulating device 111 is illustrated in Figs.

12, 13A auwted3Iylinden).2, Hheimsequlating| dsgitaedbtaliscmoaatedcbnondle
view of the regulating device 10 111, Fig. 13A is an elevational view
showi ng t he capEaraiceumferentiahe poeguiloat iof) teei catetl cydnichden. 2 13Bnds a
bottom vi ew showi ng the appearance of the regulating device 111.

As can be sd@tlrendsi gof 1the haegudalidngy dewiecet carelg axialliys extended
acconnndgted within a casing forned a base 46A and a 15 cover 47A.

b
The base 4&NQ¥RPQrﬁh%o@%¥lE9Am9ﬂ@Snﬁée 62 provigadriat el eydnaefnghsood

thermal conductivity,, and secured by bolts (not shown) with
i nt er posi ng WEIIGHGLNAET Jepber 58 therebetween. The frequency

converter 48 is. ecured .tightly on {he base, 46A The base 46A has
a \2/0 plural i tyI gﬁ‘noa‘?qe%o&%\qﬁ%]f‘{ 4%/’5 OFBFher‘B%H%H%%rtqeo ce  lllhedgof .

The fins 46a are..prqvided for,.emtting t heat enerated hy, the
conversion | uso‘?oraf ee‘:{jf rlélqu ﬂ'gﬁ'co 3ért£§A' an(%o]t‘?ﬂag' at Js?)herbjez. 1thed
| ower surfa . . e i . l.s vide | t 6 r

I nt roduci ngq"g)lrg]iénl{%”%ﬁl; cggé?:agieﬁé:.mn%l OVPéV?Thg &g\#erp%@r%%:gn faF %gce

Coa et ol B 5 I8 oo, SSNRD I Sodingholl bipEitanlt.
t he of the regulating device 211, 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 cohductivity, 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 thé 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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casing nostly, but facilitates the ventilation of the air freely.

In the arrangenent of this enbodi nent, the heat generated by the
frequency converter (inverter device): 5 (1) can be radiated by the

em ssion of the heat through the air cooling fins 46a; and (2)
can be effeidsiglyy mestBypd bt eRaPBDUt &8eé hehsarvemtilatiofobfaithav kN
the casing directly with the air of at nosphere. 10 Nanel y,
since the tememlature 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 tHius the radvardementtsodengitiy i sntwndlinenthe atbendbeato
the ceiling formed by the cover, and then discharged out through the
15 ventil agenerifad by thhdirequrnel seenveeteni (inventert device) icasing

I S refil%ed by fresh air, which is suctioned through t he hol e 46b of
t he base?46A1)Th#an thfe Tadiatrdhdratehe pgmission nef hher heatdehreugbathese
bl eed out efficiently into the at nosphere. 20 The conFi guration

and the posidifoFFLing K i4eai apd ‘duct 71 and the hole 46b for

ot i th StCachigRy. BS eRRRREAVERY dAiakedh 1Y COGRRBERRR pUATE Of
h f, i . ' | ati devj. 1 ted. 25 I
E:agreeot he Wrﬁ[é)lhl:n ) \gﬂbf?%}'ggeégglrja?élag h?%&%@el SWJI‘IB!‘JCe% ¢l afibn 8fct "

71, or the | uced within the casing in any reason, the water
within the %ﬁ?&%&ﬂﬁ%§gbe delivered out through the hole 46b provided

throughjphe base yamely, since the temperature of8the air within the
casing 1is 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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46A. In this reason, the arrangenent can be used in al nost all sites

W t hout causi ng any problem Provided that the sufficient cooling
ef fect can be obt ai ned, the casing may be hernetically sealed. In such
a 5 structure, no water can be penetrated into the casing, even i f

any directiasros any #hisinte®$on i théaklr¥angement cafaie ausednengadmoshl e
I s enpl oyed as input neans or out put neans of the power supply, the
per f or mance aldgd iftesgvithoutlerawsimgnate pirshbemd under water. Thi s
arrangenment is 10 ‘preferable when the performance of the submerged notor
punp i s contBmivtistedinddatwatbe, swlfiatienpr eferbhbne feffewol ican be
the frequency converter. ~ ~As can be seen in Figs. 12, 13A and 13B
t he base 46®btained, peheidagingt maynbenhierneibicallv seriled. ouipusuchblee
115 15 peing fixed therew th. The requl ating device as

i |1 ustraPed SETFUYGgEe 1 M0 18ater canghg PSPetyy AR e G381RY,/SKYEA in
Fig. 14. The pu . unjt is designated by the reference nuneral 101, and
i ncl udes an J'rﬁla}r;ﬁ’e ARSI ShPRY RSENE 028, TaxRetfilfd 20 introduced

t hr ough tion pipe 105 fl hr augh t |ve 10 | ded
2 Suction oi de anleR ShoFRERTRet R able 18 ENRloxer | APednpiit MORS oPT he

ndchen  Sut e, of e Vovdf | FIpBLy . Teht TpBEERRIE RS syt B Ry

I'schar ged rom ‘an out 0

o e OSIAL P " U AR PR teemens 1o

through an check va 8 and"a gate va provi
di schargg sigleferable whéhetﬁée§EEE6§§BW%%fﬂﬁ”%ﬂé“%ﬁﬁﬁ@%&e&oﬂéﬁek pRmge! €

e 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 is 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 103A,
and increased 1in its 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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IS input through an input cable 114 into the frequency converter
accommodated within the regul ati ng device 111, and the frequency
conversion is carried out. The cable 114 is connected as input neans
of the regulating device 111. The 5 electric power of thus converted in

its frequengys i Snput €HPPLHRI aﬂnrqugiuiﬁncabu@utlmblﬂlﬁdS tih O firbgueicyr
104A. The cable 115 is connected as out put neans of the regulating
device 111. cohverfternumruommedaissdiwiticin rtike peyuiatihg devicee@ullat iamg
device 111 will inevitably generate a heat |oss. 10 However, generated
heat | oss i slhien fheguentydconnereinont e carriédooyghb.ai Theoatdlnkeflhd 48a
and t hrough exchangi ng of the warmor hot air within the casing

(i ncl udi ng tdannegkedicrs inputingeans odvdérhet 7rggwlatning rdeviaenddpher &he
directly, Thus  the frequency converter can be cooled efficiently. 15
An ermbodPnerflGIL I cPWRasidg heds ngCemeerEeduenBy 1ts Espauensy i ds

attached on the counterpart_ nenber by nenber of . Straps or strings wll
be descri beWRIL8%f EhERRght @nrjQatput cabdg HP into the pogpe dR44.

Lhac the 1 Uhel TGl 1L 2 % SHRIEL S8 e 20, BUIP phLol 20! el e Lo our

|3 OERS o 1y (LS Ry ShpVRRfleh ARSI oo

R o ettt S R

mount ed 19N Gididifer, gen&iftedSficht AJdPNis €hRY A N AmYdEYheRET E#(Ditlt'éd

Cross section, and Fig. 15Bis a side view In the case o

30 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 is
shown in Figs. 15A and 15B, which is mounted on a pipe.

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

section, and Fig. 15B is a side view. In the case of
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naturally air-cooling type, the counterpart nenber on which t he
regul ating device 111 is to be nounted is not necessarily limted to
the pipe, but a. tree or a pole, for exanpl e, can be used as the
counterpart nmenmber. 5 In this enbodi nent, fastening bands 72 (e.g.

those of  natafieAll yeift-@boBing Ntgpe, stael kot dr tfeiber C8AI 48 ikh
bolts 73, and the bands are tightened on the pipe 75 of the di anet er
of D by tighileni ngegelening adestioen iV11Fi gis 1580 be Wmamteedushsonnog
material 76 formed such as of rubber or 10 sponge is interposed between
the casing amtassamilye Tipiteéd to theughipsn noptaaetirele wid la i ppleye folre
stability thereof upon nount i ng. I n such nethod enpl oying the
straps, wirexamplest rdargysde used @Asiotine corntcexpayt onemherecount er part
menber, the 15 cumbersome operation for altering the already constructed
pipe 1ind is not Ieckkisr pmbodinente fRFReHgnDpeandsod2of(e-g. these of
regul ating device can be carried_out easil A requl ati ng, devi ce

111 of wat eSh&sHt imgtal pefnsiadiedess SQﬁ?ﬁSrﬁb@ tdxedol® ither §35ingAbYnd
1587 15 010 o, 20 RS, AR R B AR S
o 1o e AT A, P LSRN i, LSS,

Chown i n' P e ch ERsHich1ng WRIANG, 78 MR HAE BH° G FulSet "8t

L Ser LS, o s, e dBfofnd RhesayoEnd B MuTabon PR LLS TE5L e
t he cushioning material will 3Hprove the stability thereof upon
mounting.
In such method employing the straps, wires, or strings
to mount the casing on the counterpart member, the
15 cumbersome operation for altering the already constructed
pipe line is not necéssary, thus the mounting operation of
the regulating device can be carried out easily.
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. In order to contact the casing with the
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pipe directly, it is necessary to adjust of the shape of the base of
the casing to conformto the dianeter of the pipe on whi ch the casing
is to be nounted. However, preparing vari ous sizes of

per f or mance regul ating deV|ces in 5 corresponding with various

di ameters ofpifgee imes W) lit is Kiaseessey tdeadpiedusti ¥heéyshapel Bf @heer
to overcone such dlsadvantage a nounting bracket 80 for functioning
as a Sibasadaptihg casiey te coiformses tkévatamébercasi theapdpe on
the pipe 75 as shown in Figs. 16A and 16B. The regulating 10 device 111 of
a fixed sizeviisnte ¢hee)caainge iwmuricedbehrmoghted. t Hewsvas,adppepaging
menber on a pipe of various dianeters, such as 32 mm 40 mm 50 nm 65
m 80 nm MXrions 125imes of 150enformam@cem regulatinghedevddest 80ncan
be made of alum niumalloy having 15 good thermal conductivity. In such a
case, it?9is qauFespQiing Wig-hma Viadaus e dinnefiaxdketo B0 the dpamiesy. widd

| ongi t udi nal direction of_the drawn bracket 80 is coincident wth the
| ongi t udi nald|ALRARE orF N 1Hﬁ?4ﬂﬁi%WQQYnn wERchOTHETf | §Pd Pyercomepesuch

handl ed by t t or flows. he bracket 8 si ze adapting
mamBery ohn dFadRE AR & m%fn%%grsgf.aﬁ hS e CPahetiRnioenas ot n
tinme. In such

, arances .f rned ts are filled by
i nj ect ed resﬁlﬁeanad%aféagt & af % oty fgpgﬁe%v*?%‘gw‘a%g”%& asing ahfle
pipe wth &he %Ll?%t ¢8i ng bJrn EIBQ- 488 TBlg (f;?% Ckeéhﬁ‘étaiﬁ‘li; .

the resinous nat my pre era I 'nprove y blendin

powder. 10  gevicedUWiN&Ss 4 heie@Ckle Coonbe 19&;:9%3%@%81:&%&%!{%‘&%
such as rubber or a plastic ne such” as c aving g

32 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
20 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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t hermal conductivity. It is preferred to provide an attaching
menber such as the band to have a spring effect. The nenber having
spring effect can maintain the casing and the pipe being contacted 5
tightly with each other, even if the tightening screwis | oosened. It

i s al so advalergRAUEdIdaivitie. band (string or wire) with the
elastic material such as a rubber. Anot her enbodi nent of a

regul ati ng devi catllils opréberred wat prowddel Q) tatpsachimy enemivern puph as
shown in Figs. 17A 10 and 17B. Fig. 17A is a front el evational view,
partly in the draxst sechave, aaspriing. effiedts. a Wielanenker Taeingl eptrriaged
enbodi nent is a structure of cooling-water type, whichis not

appl i cabl e fefifaefity ezan Heaintadnathencas inge anduithevipipe beingt penppgted
For exanple, the enbodinent is applied in the 15 case that thermal

i nsul ati 8n rekERY wiEh @saqabmgg?ﬁg iaven ifpidig JE49BEEDABT HRCERWe 18
The structure of the fastenin band is the sanp as that_ illustrated in

Figs. 15A, 1s®sepsd. It Ja‘i"]d"(g]_t%‘B. advARtapePRsk O P tht PpBded ShELRGen

th [ (i ncl udi t he . 46A and. t 47A d the th I
20° | naul at (9 TR M IENS RE TR AR LAD BIEE 98,4 BBPCT secur od

thereon. = The freguancy. CORYEALEEAEAD O COURT aring ALESLLVEIY DYe tne

i ntroduci ng a coo I'ht O er Jacket A"porTion “of

handl ed by i SUEHSPhtype nbhbkEACDAS 1,600k a Mot L 1058, Th9a

fluidis hotz Servi _ can be Intr ed therein. _ _
accordange Widd{ i#g, Preggnt i7wensi an. rAdifc S8MBvationh®IWidht Ndp Vi ge 16an

be used with adjusting various conditions of pipes as showh In Figs.
16A, 16B, l1dosHGection, and Fig. 17B is a side vid®. 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 is
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 fhe 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
8l. 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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17B, thus the degree of freedomof nounting is relatively hi gh.

The weat hering proof structure of the device of the present invention
can be utilized not only as the 5 performance regul ating device but al so
as the frequency converter unit. Because, the device can be used in

out - of - 17®orshus the dediwe cofi Myreaiuwyef mountdmyy nps t helbhtdgedycy
converter can be used in a variety of other applications. Cenerally,
10 troubl es mggh.occur on electric elenents due to the degradati on of
the insulation by the rain water or the hum dity. I n accordance with
the present inverfimnweathelring pxoefibls&ramtune a0bi dde bienadgsi myf the
electric elenments within . the sealed casing. 15 In_such cases,
the contentRressgnt t hanveREigpmata be r dddildizasy de9tce o®dy beasrer dhg
exchanged for ot her appl.ication, thus providing good productivity in
vi ew of PRESATMANGRSE c &Rt 3 dienlevdcepabt. also ™ as [thesokEedieasy an
AC reactor or noise filter is_ 20 requifed for, reduci t he %a[nnnics ar

for reduci nfITYRFLer WRites BECRRES: npliE GRVERE Galy S eIniRr PBLE-OL-

In an enbodgfent as shown in Fig. 18, the frequency converter unit 200
i s connected I %eries with an electric el ement unit 210 conpri sing of

the AC reactor a%&rcégﬁl%z%ﬁnﬁ%fgdff&%ﬁ]{l?uiﬁﬁg the, ﬁgggﬁggkpgcgﬂ(i;eg&%tr

bracket of the frequency ¢con an ¢ “el emen

unit 210 argde,SafBed inSh YW PSHH k@%ﬁe}: Nafb¥3cat1Bhs2NdclfiBraille

frequency
10 troubles may occur on electric elements due +to the

degradation of the insulation by the rain water or the
humidity. In 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 is

20 required for reducing the harmonics or for reducing line
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

256 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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converter unit 200 includes the frequency converter, and the el ectric
el ement unit 210 includes the AC reactor and/or the noi se filter.

The arrangenent of the notor punp and the peripheral 5 structure of the
punp are the same as that illustrated in - Fig. 1. When the

frequency cUMARItRIr undd 1200 (DeFTWid@nERe freqli€fsyatbigedE¥rCeantS the
connect ed between the existing control consol e and the notor punp, it

i s often necdssainid Glakent hifhTowilerimabudes Bheai ASt réhdetbrnanddbseshe n
accordance with the present invention, it 1is unnecessary to
make nodhifsSecatildreron the control console, if it is required to
I ncorporate the noise filter. The |ine noises can be . reduced
or elimnated by The arzangementemdhtthei modommeptmp and itheepesdpheralt he
frequency converter unit di sposed on the pipe, thus it is ver )
conveni eft . structure qfiether tHERP eABBditASH SR t AS G@éﬁﬂﬂll¢ﬁﬁﬁ@g®® vl |
now be descri bed mnth reference to Figs. 19, 20A, and 20B. Fig. 19 is
a partly cr §589 sélct i onal V|em/correspond|ng to 20 Figs. 8A and 8B.
Figs. 20A and 2 are ?}allgg Vi ew % unit, _of the structure
as shown in Fig TEEREEYan E?BW@E@ Ly eWPdfoni ABSH 85@?“&?
illustrated jin 20 e ectiv Vi ew
thin cofr%ﬁa%t@dlgg? piceygie Shanédred BendsoRcbRBrrirEing CPEtrQ%
acconmodat e | S a o]
dﬁécgl]é‘ 108 ey %écﬁ% gﬁgmgmvfﬁ Pasgeffnandddleary tc? XS

A bracket 8 umniumallo i near concaveé-“surface

g@'Ch 'QOCOQﬂQHmﬁ¥ﬂéhéJEé§Eﬁﬁéﬁhé% the 1£HEVAbYEEsOT §RCalLBEddRce 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 invehtion will
now be described with reference to Figs. 19, 20A, and 20B.
Fig. 19 is a partly cross sectional view corresponding to

20 Figs. 8A 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 is a perspective view of a thin
corrugated plate 90. The frequency converter 48 is

25 accommodated within the casing formed by the base 46 and the
cover 47. A bracket 80 of aluminium alloy has a curvilinear
concave sﬁrface 80a, which is conformed to the radius of

curvature of the pipe 75.
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However, the radius of curvature (dianeter) of the pipe I's varied

slightly in each pipe due to the manufacturing tol erance or the fl aw
or the rust on the surface of the pi pe. This variation of the radius
of curvature of the pipe 5 will forma clearance between the pipe and the

bracket, when HouwdVen)) athietrd diu® Wbt esu e €gté Y (@DahbEep) p6f The pipe

cl earance w || cause poor cooling effect, and the degree of cooling
effect is vds edarbedad@ligihdly in each | pipedealud otel itienamantulieacthedngnce
effectively, the 10 thin plate 90 is interposed between the pipe and the
bracket. ThHoldrnanqgd abe 3he sflapl airr bhecuppr bavithe asurfacehiaknéhe of
0.2 - 0.5 mMm The plate can easily be ‘deforned pl astically. The
thin platepige. i Fhisovmxdatdon #f tihe) radius @ ugareatyprat ef 9dhes pdpewn
in Fig. 20A. 15 After the thin plate 90 is interposed between the

pi pe affth-ithh 3 &k il earang @ TR b se pe (ardekhej gsacken, when
17B) are tightened to ingrease the pressure generated,on the nount i ng
surface bet%@% hracketels nBouREel, dikectly Re the pPhpate TRet Rlsagensened
under the pressure to elimnate fhe 2% cl earance o connect the bracket
thermal |y wit -t he2pPpePOOr 97 ehierhr g&nchr Ble AELEES: \RENCOPREPeat
gener ated by Lhei|¥§§4er devi.ce can be transferred effectively to the

pi pe in spi % foﬁ‘ctt HE VAt ot o‘?a(fkhep+%%l1 us of curvature of the pipe.
25 In order {,p gpfapce.d hglEﬂniﬁ%&e“tﬁé‘%@%h?aﬂhét E‘e;f”ectivc?ff“' ighiad
e appl'l he

material such as silicone may ed on bo surfaces o
cupper phat &xigf @idBdalgong ilshe jGRIRARER betwed®! ehe) yptigesgaﬁaea%ﬂet he

heat transfer. I'n order to
bracket. The thin plate 90 is a plate of cupper having a
thickness of 0.2 - 0.5 mm. The plate can easily be deformed
plastically. The .thin plate 90 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. 173,
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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reduce irregularity of the application of the silicone, the thin plate

90 is provided with holes 90a as shown in Fig. 20B. As the degree of
tightening of the bands 72 are i ncreased, the silicone tends to be
spread over both surface 5 of the plate. Anot her enbodi nent of

t he regul at irgutayi terdddl &F ityeof theatappldecltitg o ke t ypBitonehowhe n
Fig. 21. The reqgul ating device 111 is of a vertical type, and is
construct ed tdnimsplateonborim widwvided dwdinit drolads t héa 48 «drowar cial Fyg.
avai |l abl e standardi zed steel pipe (e.g. SGP). The performance

regul ating ddBce (Ks edhencdegumeerofr tightening ©f1 tBenthandsl dibuadet he
peri phery of the steel pipe Nanmely, a base plate 96 is provided on

t he one end igfcneased, tlmmmlm@maytmmh@lbessnneaddwen botbl spirgacss,
and an %5 air vent valve 97 is provided on the other end of the pipe.

The cool Png SHattdte @la%®d ant introduced into the steel pipe 95 t hrough
the bottomthereof wl I absorb,the heat fromthe frequenoﬁ converter
within the regul Aok srRodiment T the megnlating Agvige

port1on of 4 %@51119 St AT e ogy e a
ngrﬂ)?maﬁce regul atg ng e"%{%lgr{‘b (f sho{‘/\}ﬁ tQOVEEﬁagnguggfpggZ?g% IETS
EZ'SA\h;;egnf |el<ture ﬁ@%‘%’g%\goﬁ%%cfgg Fﬁ%éﬂgs‘@g}g tf%? Vld%t%metfrequency
??Q;’ﬁ;égo bk&%ér%al\/%lay a@ailﬁﬂ@@r st%%ﬁ:‘la{ﬁiizedfgﬁagﬂ pdpe e@é:;.;'g. L sgpgned
The performance regulatlng device (frequency converter unit)
111 is mounted around the periphery of the steel pipe.
Namely, a base plate 96 1is 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 regqulating dev:.ce 111 is shown in Figs. 22A and
22B. Fig. 22A is an elevational view and Fig. 22B is a side
25 view.
L-shaped fixtures 92 ére connected to the base 46 of
the frequency converter by bolts 93. A stopper 92a 1is

formed on each L-shaped fixtures 92 +to avoid the
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di sconnection of the fastening bands 72. The L-shaped fixtures
are formed for exanple of a plate of stainless steel. The L-shaped
fixtures 92 are disposed directing toward the center of the pipe 75
and secured by the bolts 5 93. The L-shaped fixture 92 is spaced apart at

about 2-3 nMAiscondddidme cfur ke @hsteaipigoebdhdsso7ibat gwhe ng-@hhp@a i's
gi ven thereby, thus preventing fromloosening of the bands.

accor dance Wihitdres pageenfoirme@ntioan, erappleorsnee plater eghll ataliglée\sl ce
for fluid machinery can be realized, which 10 includes a frequency
converter asteeln n dhleredi-shapbdhifiktures d92s armt disfosedddhyetrttdng
rain or dew in the out-door ' circunstances, thus contributing to
save ener gy tasvambcthgedenter aifovehe pipe 75 Taedpseturedndy relyel doilts
device dges not require a 15 notor fan for cooling thereto, which is

usual |y Peqfi¥edThe L- -shapaderfixtunf il ks wacedsaparhuat absutt2ng mmo

| mprove reliability. Since various cooling neans can be adopted in

one regul at |ﬁﬁj’“€le1&]il%esuﬁflﬁécreegﬁﬁ ath@gPdRe ' cafP bEhat sprineg| aebianyier e

dependi ng on t he C|rcu tance of the i onal

speed can edEHYSP g edth %E)E?ﬁﬁentlnge%E??bBB?seBéﬂg Bngﬁta QPQS'ln

SN oo 9Y. o hdnance HORTBRUTREeBhnt "SpRRRRERS, B BREBpnaREt

PL?Se ff,? SEeqt ugl*hgtn;fei&r) tdé\gis‘é%gfs‘%ffgfﬁdﬂa Wgaéﬂlﬁéfy%saeﬂ& BYE9LLAT Lhich

'ndUStrﬂﬁl‘Hﬁﬂldﬁgglétfrequency converter as a main eleméft, and which
does .not affected by the rain or déw 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 regqulating device, the regulating device can be
installed anywhere depending on the circumstance of the

20 sites;

The rotational speed. can easily be changed, so that
everybody can participate in saving energy. In the
arrangement of the present invention, parts or elements can
be used commonly, thus the productivity fhereof is high.

25 The contribution according to the present invention is

large for saving energy, as described above.

Industrial applicability
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The present invention can be suitably utilized in the fluid machinery such
as a punp for circulating cooled or heated water.
39 -

The present invention can be suitably utilized in the
fluid machinery such as a pump for circulating cooled or

heated water.
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1. A performance regul ating device for fluid machi nery,

conprisingp__ji___ﬂ_wa f%equency converter, a casing for housing
he frequency converter t as to ensure airtight against an

at nospher e, H“‘“‘ ‘l“l “ rreans and out put means of electric power

provi ded g SO0 as to engmwagM® rtight against the 10

at nospher e, and® an out put frequency regul ating device for
controlling an out put frequency. 2. A performance

regul ating devi ce for fluid 15 machinery as clained in claiml,
wherein the fluid.mactH neperformaneepri segud atitngr pdeyice a tforbo ttiped

3. A performance regul ating devi ce for fluid machi nery as

cl ai mred |n<ﬂ%ﬂhﬁﬂ?rﬁnuqqm9rkﬁ#ﬁgﬁS|ng 20 heat radi ati ng neans for
transferping a heat gener at ed by said frequency converter to a pipe to
be connedted to 2@ rqgﬂ??ﬁﬂnﬁ?&?ﬁﬁﬁ@ﬁlthe surface of the pipe.

4. A performance r.egul devi ce for flurd 25 nmachinery as
claimed in clai m®2FHth ?: ?%ﬂgmfhe frequencxeg9nyggpgglﬁgeﬁgaﬁsso

bei ng provided Q0 sai.d casi assage bei ng provided

through sai #hd&t ensur?eﬁﬁéﬁﬁ?ﬁ}rﬁﬁﬂ%?ﬁ%raﬁaggmﬂﬁgé FPuid, which is

handl ed by the input means and output means of ePectrlc power provided
‘with the casing so as to ensure airtight against the

10 atmosphere, and

an output frequency requlating device for controlling

an output frequency.

2. A performance regulating device for fluid
15 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;

20 heat radiating means for transferring a heat generated

by said frequency converter to a pipe to be connected to

said pump through the surface of the pipe.

4. A performance regulating device for fluid
25 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
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punp. 5. A perfgr_@m’e,ﬁ_qu_lﬁiing device for fluid
machinery as clained in claim further conprising; 5 a heat

6" A "Beriormance - regura ﬂﬂlﬁl\ﬂ@lﬂﬂﬂﬂlﬂ'ﬂﬂ fluid - machinery as

clainmed in gumgne of clains 1*t0°5, twhtrein* 10 said out put frequency
regul ating device conprises a stepw se control swtch. 7.
A performance regul ating devi ce for fluid machi nery as
claimed in any one of clains 1 to 6, wherein 15 said casing is used in
comon wi th said s equencypeardfiommarneg reguddtdng s wewilced ofoan odlesid

surface of the punp and cool ed by wat er. 8. A

per f or mance Madtdqanrit iafy clafmedein fekaimfl upd 2 20fwathenecgmprisliagyed in

any one of clainms 1 to 7, wherein - said frequency converter begins to

out put e ectricma;ﬁﬁﬁﬁ radiagingnmliats | fomhairelcestlding peebng i prowpgieded
" thereto. ) A performance regul ating device for fluid

25 nachinerﬁ?‘éﬁﬁ¥ﬂiQQ§ﬁfg° a frequency converter: a

casing for housing the frequency converter therein; I nput means

and output neans of electric power being

41 6. A performance regulating device for fluid

machinery as claimed in any one of claims 1 to 5, wherein
10 said output frequency regulating device comprises a stepwise

control switch.

7. A performance regulating device for fluid
machinery as claimed in any one of claims 1 to 6, wherein

15 said casing is used in common with said frequency converter,
which is mounted on an outer surface of the pump and cooled

by water.

8. A performance regulating device for fluid
20 machinery as claimed in any one of claims 1 to 7, wherein
said frequency converter begins to output electrical power

automatically when electric power is supplied thereto.

9. A  performance ‘regulating device for fluid
25 machinery, comprising:

a frequency converter;

a casing for housing the frequency converter therein;

input means and output means of electric power being
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provided with the casing; and an out put frequency regul atin
device for controlling an out put frequency; l l]ilﬂln manE’HL
casing of the performance regulating 5 device for c (L hilRery

has weat her proof structure, which is able to avoid at |east an

i ngress of pigviMRi®ewith theteadireg cashdg. - _ 10. A performance
regul ating device for flurd 10 machinery as clainmed in claim9,
further conprisirmag .output fregeancyl aregulkaeimgndevicdenat | conbiroldtiag

which is ~able to avoid condensation of water substantially within the
casi ng. 5 outputl frequerngey f or mance regul ating devi ce for fluid
machinery as claimed in claim9 or 10, wherein said casing s forned

to ensure airtighthergiilhstsakd atgaspr@r of the perfoymance pegndatdnge
regul atipg device _ for fluid 20 machinery as clainmed in claim9 or
10, wher 8i n d8¥ife Lepgthe fluad mashiperyr hagh igRpdies| pecehepbsnctuye,
whi ch rai n water is difficult to enter into the casing but air can

flowin or Whichyisrable HeP cg¥PAg. at igast an (3ngress  pff gaip water

regulating . cjcre?\éitg_le for fluid machinery as claimed in claim9 or
10, wherei n 41 £3589 provi ded at | ower side of the casing.
42

10. A performance regulating device for fluid

10 machinery as claimed in claim 9, further comprising:
means for preventing condensation of water, which is
able to avoid condensation of water substantially within the

casing.

15 11. A performance requlating device for fluid
machinery as claimed in claim 9 or 10, wherein said casing

is formed to ensure airtight against an atmosphere.

12. A pefformance regulating device for fluid

20 machinery as claimed in claim 9 or 10, 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.
25 13. A performance regulating device for fluid

machinery as claimed in claim 9 or 10, wherein a hole is

provided at lower side of the casing.
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14. A performance ' mge  for fluid machi nery as
clained in any one of umnmmuﬂu"ﬂﬁ”!mherel n fins are provided for
emtting heat on outer gurtace of sal casi ng. 5 15. A
per f or mance regul ati ng device for fluid machinery as claimed in
any one of claimi4 t@ l4pedfeirgiahce reyul 4599 devient edo@n afluid
counterpart nenber by el ongated menbers of a strip shape or a string
shape. 10 machinery l&s &latmédr danamy egnd abfngldemsc® fey I®f OvhpwERnas
claimed in any one of clains 9 to 15, wherein when the fluid ~machinery
is a notor fums anee prerfigterhnor remjiittaingchel@vi oe outeri supfavedod witid
the notor punp directly or indirectly, and 15 the casing is nounted on a
menber, thr &&§inghich a fluid to be handl ed by said nmotor punp flows.
17. A performance regul ating device for notor punp as claimed in claim
16, further conprising: 20 a buffer member for absorbing differences
bet ween si zes is interposed between the nenber through which a fluid
to be handl @ | dhs REFIOFBaNEE ngregulating deyicg pefpsr mafdaid

regul ati ng device for noto u as 25 clainmgd .in clains 17, _wherein
sa?g buf?epaqﬂ%ﬂ%ﬁy ?%rc£a£mg§b§8rﬁq%;Qﬂ?f% efit@dMBedndéh 5t ze¥hegein

RN 2t e eyl 48 "B BhU LA e A ASGLE Y TRl oLl
43 members of a strip shape or a string shape.
10
16. A performance regulating device for motor pump as
claimed in any one of claims 9 to 15, wherein when the fluid
machinery is a motor pump, the performance regulating device
is provided with the motor pump directly or indirectly, and
15 the casing is mounted on a member, through which a fluid to

be handled by said motor pump flows.

17. A performance regulating device for motor pump as

claimed in claim 16, further comprising:
20 a buffer member for absorbing differences between sizes
is interposed between-the member through which a fluid to be

handled flows and the casing.

18. A performance regulating device for motor pump as

25 claimed in claims 17, wherein said buffer member for
absorbing differences betweén sizes is manuféctured by
drawing an aluminium alloy, and longitudinal direction of

the drawn member is coincident with the longitudinal
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direction of a pipe, through which the fluid to be handl : t or
punp fl ows. 19. A perfornmance regul ating dewlm,",c"‘l"nmﬂﬂﬁmt
as 5 clainmed in clainms 17, wherein said buffer nenber for ¢ & [

di fferences between sizes is forned of a resinous material to be cured
with time, atidadidid iefpawgdpel,s throud ewlibehi oheh€ludsi naysbenhandaked

10 20. A performance regul ati ng device for notor punp as cl ai med
in clains 1hy Whey eiatcaaiphnqfflsswsenber for absor bing differences

bet ween sizes is provided with an el astic material such as a rubber to
whi ch nmeans for I nproving thermal conductivity is applied. 15

21. A performance regulating device for fluid machi nery as
clainmed in any ord of k|pgwEonmanee 2ueguhating devigesdinn Mete@nBERPhASi ng
spring effect is nmounted on the casing at a portion _to which a nmenber
of stripdshadaiged 20int (Gdimhapk? i s WepketRegsald buffer jmemper; od@&ncy
converter unit cqQnpri sing; a frequency converter ‘ .a
casing for m§E9§R}39m9¥$%%ﬁ%ﬂ%?scBﬁyﬂﬁ?BrSﬁﬁ@?ﬂﬁ? rmed Qf 8 rRSingus

ai rtight against an atnosphere . i_nput means and f put_nmeans af
electric pom%%}r#g 3 EFOVCF%%dWi“HF{ hgl@%i nan‘go I%é]t?:gijjeﬁs@roé" 7 t i §ht
agal nst 6f§hé§&nﬁﬁﬁgﬂéhrégghous material. 44

10 20. A performance regulating device for motor pump as
claimed in lclaims 17, wherein said buffer member for
absorbing differences between sizes 1is provided with an
elastic material such as a rubber to which means for
improving thermal conductivity is applied.

15 |

21. A performance regulating device  for fluid
machinery as claimed in any one of claims 15 to 20, wherein
a separate memberlhaving spring effect is mounted on the
casing at a portion to which a member of strip shape or

20 string shape is connected.

22. A frequency converter unit comprising;
a frequency converter,
a casing for housing the frequency converter therein so
20 as to ensure airtight against an atmosphere,
input means and output means of electric power being
provided with the casing so as to ensure airtight against

the atmosphere, and
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an out put frequency reg control ling an out put
frequency. ;IH "nﬂlﬂ “ nverter unit, conprising: 5
a frequency converter; for housing the frequency

converter therein; |nput means and out put means of electric power

bei ng prOVIdﬂﬂ output h€reagiengyy arelgulating de¥iceutfuit E68€#S01Yng
regul ating device for controlling 10 an output frequency;

wher ei n sai Arcitnthatremeeney . proof structure, which ~ is able to
avoid at least an ingress of rain water into the casi ng. 15 _
24. An electric elenment unit, conprising: a casing for housing
el ectric el ement which dIS|Ike rain water and humdity, said casing
bei ng ensured ai A3 ght? IrequepGhIORVELESHsWhtt e, camprising: i nput
means ang out put ns of electric pomer being 20 provided with the
casing sb as to éh§ﬁ?%9%ﬁQQXgﬂﬂn t he at nmosphere.

25. A | ect | ement u ainmed in_claim 24, wherein the
ca3|ng ?segoakgn? qﬁﬁﬁ??iﬁ°§?ﬁ??ﬁ%ﬂ?mf @?Eﬂu%ﬁpyﬁ%??%?ﬁ%ﬁ%ethéﬁﬁiaf|ng

the 1 ?eqﬁinﬁ'yal:onq‘@‘{ﬂ" AEMS"Se® querydi eden of aPtesstsr mewer Boing ©
45 provided with the casing; and
an output frequency regulating device for controlling
10  an output frequency;
 wherein said casing has weather proof structure, which
is able to avoid at least an ingress of rain water into the

casing.

15 24. An electric element unit, coﬁprising:

a casing for housing electric element which dislike
rain water and humidity, said casing being ensured airtight
against an atmosphere, and

input means and output means of electric power being

20 provided with the casing so as to ensure airtight against

the atmosphere.

25. An electric element unit as claimed in claim 24,

wherein the casing is commonly used for the casing of the

25 performance regulating device as claimed in any one of
claims 1 to 21 and for the casing of the frequency converter

unit as claimed in claim 22 or 23.
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26. An electric elenent unit as clainmed in claim24 or Idmmmﬁumﬂ”m
electric elenent conprises an AC reactor for r educi ng

noise filter for reducing line noises. 5 - 27." Af eltect*rié ¢
el ement unit as clained in claim 26, wherein the electric elenent unit
as clained in anyeéne xf electeididbednt curdt aad ¢heiheqqiianeyasanyger ber
unit as clai ned in claim22 or 23 are connected in series through the
10 el ectri c Zgwavhergiirn theansl enidr Dot @lémertnsompriseseannACsreactor for

28. A nmethod for cooling a heating el enent, wherein a - thin plate to

whi ch undul atedneing phevindeddss omt eaposeise filieenedon hecdaatingg dlieeent
such as frequency converter or a 15 nenber for nounting the heating

el enent and YidE9sg neans. 29. A nmethod for cooling a heating
el enent gs cl ai ned in claim?28, wherein said thin plate is fornmed to
have a corrugat ed conFiguration 20 30. A net hod for
cooling a heatinqzelene Lained in claim?28 qr 29, wherein the

thin plate is Tor i d%%le‘?\}:?hchﬁlléglen&ndl%%e% Flléﬁglﬁélr it @takn 86

liquid h.surfaces of t

pl b
met hod for(ﬂﬂﬁﬁ%&?ng%gg}ﬁgkﬁﬁgng&Fmﬁ?qﬂ%ﬂ dgS CEaFWegn}QMﬂP¥ﬁ°E?aP§B

_ig to 30, “Qﬁ_%ﬂ%tiKBEQ QGpggﬁethe fredﬂ%ﬂé?ﬂ%on§é¥¥) &hlé as claimed

in claim 22 or 23 are connected in series through the

10 electric power input means and output means of these units.

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

15 member for mounting the heating element and cooling means.

29. A method for cooling a heating element as claimed
in claim 28, wherein said thin plate is formed to have a

corrugated conFiguration.

20
30. A method for cooling a heating element as
claimed in claim 28 or 29, wherein the thin plate is
provided with holes, and a heat transfer material of liquid
iS'applied on both surfaces of the plate.
25

31. A method for cooling a heating element as claimed
in any one of claims 28 to 30, wherein the thin plate

comprises a cupper plate.
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32. A method for cooling a heating elenent as claimed in any._one of clains
28 to 31, wherein cooling neans conprises a pipe through vm”"mﬂ"fl ui d
* C

be handled by a punp flows. "!”"j”’ilim

47
32. A method for cooling a heating element as claimed
in any one of claims 28 to 31, wherein cooling means

comprises a pipe through which a fluid to be handled by a
5 pump flows.
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