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“i*ncor porates a frequency converter. Background Art 10 h

known a punp assenbly in which a frequency converter includlng,ggg:nverter
as a typical exanple is nounted on an electric notor punp and h

generated fromthe frequency converter is renoved by a |iquid handl ed by
the punp assenbly. A frequency converter which is mounted on a cylindrical
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patent publicati-on No. 7-189996). In the punp assenbly disclosed in
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-be smal | -sized. Further, a notor is small-sized by increasing frequency of
el ectric power supplied thereto, and a punp is also snmall-sized by
-increasing a rotational speed thereof. 25 However, the punp
assenbly di scl osed i nJapanese | ai d- open pat ent publication No. 7-189996 has
the foll ow ng di sadvant ages: 1) As shown in FIG 1 of Japanese | ai d-open
patent publication No. 7-189996, in case of nounting the inverter on 2

the outer surface of the outer cylin EQCI&PE‘?W case (represented by
reference nunmeral 48 in FIG 2) for housing € inverter therein nmust have

a lower surface which corresponds te@umpCukéemare of the outer cylinder.
This i s di sadvantageous 5 when t%e I nverter having the | denti cal
el ectrical characteristics is attached to the outer cylinder having a
different curvature. For exanple, a two-stage punp having two inpellers is

disclosed in FIG 1 of Japanese | aifschidicalaresid
5 - The present invention relates to a pump assembly, and more
particularly to a pump assembly which incorporates a frequency

converter.

Background Art

10 There has been known a pump assembly in which a frequency
converter including an inverter as a typical example is mounted
on an electric motor pump and heat generated from the frequency
converter is removed by a liguid handled by the pump assembly.
A frequency converter which is mounted on a cylindrical outer
15 surface of a pump casing in a full-circumferential flow pump
is disclosed in Japanese patent application No. 5-350994
(Japanese ‘laid-open patent publication No. 7-189996). In the
pump assembly disclosed in Japanese laid-open patent publication
No. 7-189996, by mounting an inverter on an outer surface of
20 an outer cylinder of a full-circumferential flow pump, a heat
'sink for the inverter is unnecessary to allow the inverter to
be small-sized. Further, a motor is small-sized by increasing
frequency of electric power supblied thei'eto, and a pump is also

small-sized by increasing a rotational speed thereof.
25 However, the pump assembly disclosed in Japanese laid-open
patent publicationNo. 7-189996 has the following disadvantages:
1) As shown in FIG. 1 of Japanese laid-open patent

publication No. 7-189996, in case of mounting the inverter on



: bublication No. 7-189996, and depending on the circunstances, 10 it is

necessary to use a single-stage punp having a single |arge-sized inpeller

- to make an axial dinmension of the punp shorter. In this case, the dianeter

of the single-stage inpeller is approxi ely 1.4 times that of the
two-stage inpeller disclosed in Japanese | ai d-open patent publication No.
7-189996. 15 Therefore, in order to house the large-sized inpeller in the
outer cylin bt ngz‘&ff y e [ t cuhispder
| ar ger. Thg%,re df’??g?ent |$€I§ oéfiol ower %g‘segg gg%%fﬁ%%hgr% g%ﬁigggﬁape
are requireq repri¥éent by Wef éféndd Huidtal248 in FIG.2R) for rhddﬁrﬁj"b'&ﬁe
assenbly shown™in FIG 1 of Japanese | ai d-open patent publication .
7-189996, siinfRrided theeidAgRists hiahvecd Uovehle sartfatec whiibtetokyewpbadsg,
the installation of associated-parts such as a board of the inverter cannot
be carried ad auctirtvaturetef ttieabatezrseglibhgers crids ciscdisadenatagepushe
25 wverification test of the inverter cannot be performed until the notor
i s conpl®t eawheand ithet heinwerterr ikayimiged the be idlenddidale bpleksriicst,
reassenbly of the notor is required to thus take

characteristics is attached to the outer cylinder having a

=r’

different curvature. For example, a two-stage pump having two
impellers is disclosed in FIG. 1 of Japanese laid-open patent
publication No. 7-189996, and depending on the circumstances,

10 it is necessary to use a single-stage pump having a single
large-sized impeller to make an axial dimension of the pump
shorter. Inthiscase, thediameter of the single-stage impeller
is approximately 1.4 times that of the two-stage impeller
disclosed in Japanese laid-open patent publication No. 7-189996.

15 Therefore, in order to house the large-sized impeller in the
outer cylinder, it is necessary to make the diameter of the outer
cylinder larger. Thus, different kinds of lower cases each
having a specific shape are required ‘to house an inverter
therein.

20 2) In the pump assembly shown in FIG. 1 of Japanese
laid-open patent publication No. 7-189996, since the lower case
is fixed to the outer cylinder by welding, the installation of
associated parts such as a board of the inverter cannot be carried
out until a motor stator assembly is completed. Therefore, the

25 verification test of the inverter cannot be performed until the
motor is completed, and if the inverter is judged to be defective
by the test, reassembly of the motor is required to thus take

a lot of time and labor.



-a lot of tinme and | abor. 3 3) In the punp assenbly shown in FIG 1 of
Japanese | ai d- open patent publication No. 7-189996, if the punp is
-excessively small-sized by increasing a rotational speed thereof, an
installation space for the inverter cannog be ensured. It 5 is known that
the notor and the punp can be small-sized by increasing their rotational
speeds. The size of the inverter has no relation with the rotational speed

of the motor, and 3g de'g?{ ﬁ}t{egag}%igs%wig%ﬁpq_rp%épgl ??gjép%é}{bSét

is therefore an object nt 1nvention to 10 provi np

assenbly whi £di&adp&rsph¥efiealpudititat iCANgs. | 7-180986Yr 6 OftRE Pum®’ is
cylinder constituting an outer surface of a notor punp, can assenblée a

frequency cosxesssiveby efilill]-sigeAddenttgasang acostd€isha ) spesditidi®eos,
frequency converter assenbly on the small-sized notor punp.
an installation space for the inverter cannot be ensured. It
5 is known that the motor and the pump can be small-sized by
increasing their rotational speeds. The size of the inverter
has no relation with the rotational speed of the motor, and is
determined by its capacity and cooling condition.
It is therefore an object of the present invention to
10 provide a pump assembly which can easily deal with a change in
curvature of an outer cylinder constituting anlouter surface
of a motor pump, can assemble a frequency converter assembly
independently, and can readily mount the frequency converter
assembly on the small-sized motor pump.
15
Disclosure of In&ention
In order to achieve the above object, according to the
present invention', there is provided a pump assembly comprising
a motor pump having a space defined around a stator of a motor
20 for allowing a liquid handled by the motor pump to flow, a bracket
attached to an outer surface of the motor pump, and a frequency
converter assembly mounted on the bracket.
According to the present invention, the bracket ié
provided between the frequency converter assembly and the outer
25 cylinder of the pump casing. The bracket serves as a dimension
adjustment member, and is dimensiéned such that it is smaller
than the base of the frequency converter assembly. The bracket

is a small component, and hence the preparation of many kinds



- 15 Di sclosure of Invention In order to achieve the above object, according
to the present invention, there is provided a punp assenbly conprising a

- ot or punp having a space defined around a stator of a notor 20 for
allowing a liquid handl ed by the notor pupp to flow, a bracket attached to
~an outer surface of the notor punp, and a frequency converter assenbly
mount ed on the bracket. According to the present invention, the bracket is
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cover attached to the base, and a frequency converter housed
5 in the base and the cover. Thus, the frequency converter
assembly can be independently assembléd. The cover and the base
are unnecessary to be disassembled from each other normally,
except for maintenance of the frequency converter. That is, when
the frequency converter is mounted on the pump or removed from
iO the pump, the highly integrated circuit of the frequency
converter is not exposed to the outside. This structure is
effective because the highly integrated circuit or the
electrical board is weak in dust or-dirt.
According to one aspect of the present invention, the
15 bracket has the through hole to connect the canned motor aﬁd
the frequency converter electrically. Thus, attachment of the
frequency converter assembly to the motor pump can be made with
ease.
According to one aspect of the present invention, the
20 bracket, the base and the cover are composed'of thermally good
conductor, i.e., aluminum alloy. Since the frequency converter
of this kind is mainly cooled by a 1iqﬁid handled by the pump,
aluminum alloy is preferable. The above members are made of
metaltothusshieldradiationnoisefromthefrequencyconverter.
25 Especially, the bracket is made of metal to thus shield harmonic
noise generated in the secondary side of the frequency converter.
Further, according to one aspect of the present invention,

the bracket has the through hole for allowing cooling water to



- According to the present invention, the frequency converter assenbly
conpri ses a base nounted on the bracket, a cover attached to the base, and
-a frequency converter housed 5 in the base and the cover. Thus, the
frequency converter assenbly can be indepgndently assenbled. The cover and
t he base are unnecessary to be disassenbl ed fromeach other normally,
except for maintenance of the frequency converter. That is, when the

f
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connect the canned notor and the frequency converter electrically. Thus,
attachnment ofodled byethe pympeehidgudd.askesuch dadde, ﬂ!bbo.ﬂ.ngu}mqﬁﬂﬂdlﬁl

made with ease. According to one aspect of the present invention, the 20
br acket , 5t hebéasupphied heramviehe arwt siakpdsedhe thwrghalloleydmd thus cool
the frequency converter sufficiently.

According to one aspect of the present invention, heat
transfer medium is interposed between the outer cylinder and
the bracket, between the bracket and the base, and between the

10 baseandthecover. Ifaclearanceis formed.between two members,
air is in the clearance to prevent heat transfer between two
members, resulting in inferior cooling. Therefore, heat
transfer medium such as liquid silieon is charged into the
clearance to improve heat transfer between two members.

15 According td one aspect of the present invention, sealing
members are provided between the motor pump .and the bracket,
between the bracket and the base, and between the base and the
cover, respectiirely. Thus, moisture is prevented from entering
the case housing the frequency converter, and the frequency

20 converter is not deteriorated due to dew formed by moisture when
cooled by the liquid handled by the pump.

Accerding to the present invention, there is.provided a
pump assembly comprising an outer motor frame barrel provided
around a stator of amotor, an outer cylinder defining an annular

25 spacebetweehtheoutermotorframebarrelandtheoutercylinder,
a pump section for allowing a liquid handled by the pump assembly
to flow in the annular spaee, and fixing means provided at an

axial end of the outer cylinder for fixing another member,



<'conductor, i.e., alumnumalloy. Since the frequency converter of this kind
Is mainly cooled by a liquid handl ed by the punp, alumnumalloy is

- preferabl e. The above nenbers are made of netal to thus shield radiation
noi se fromthe frequency converter. 25 Egpecially, the bracket is made of
metal to thus shield harnonic noise generated in the secondary side of the
frequency converter. Further, according to one aspect of the present

| nvention, %ﬁgﬁ@%ﬁ@@%@t&mﬁé@'ss&% | 2 B9xBA0LLN A e 0.

5 pass there ou ncy converter s normal 'y cool ed
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t enperat ure, equency converter cannot be cool ed by the punped |iquid.
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one aspect ofixirey AN prowitidd @t theaaxial end of the outer cylinder.
5 According to the present invention, the fixing means
comprising the flanges for connecting the suction-side casing,
the discharge-side casing or the like to the outer cylinder are
provided. Thus, in the conventional structure, if the pump
becomes excessively small, an installation space cannot be
10 ensured. However, in the present invention, attachment of the
frequency converter is not limited by the fixing means comprising
the flanges, and the frequency converter assembly is not
interfered with the fixing means comprising the flanges by using
“high-floor structure”.
15
Brief Description of Drawings
Fig. 1 is a cross-sectional view of a pump assembly
according to the present invention;
FIG. 2 is a cross-sectional view taken along line II-~
20 IT of FIG. 1; and
FIG. 3 is a plan view of a bracket in the pump assembly

according to the present invention.

Best Mode for Carrying Out the Invention
25 A pump assembly according to an embodiment of the present
invention will be described below with reference to FIGS. 1 and
2.

A full-circumferential-flow pump of this embodiment



-transfer mediumis interposed between the outer cylinder and the bracket,
bet ween the bracket and the -base, and between the 10 base and the cover.
-1f a clearance is formed between two nenbers, air is in the clearance to
prevent heat transfer between two nenbers resulting in inferior cooling.
Therefore, heat transfer nmedium such as ?iquid silicon is charged into the
cl earance to inprove heat transfer between two nenbers. 15 Accor di ng

t ) ans e . .
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prevented fromentering the case housing the frequency converter, and the

frequency 2Gche eavaeligioticy §Ot MRS gﬁﬂn? st gdV @cniprdewsl £ RteRYcyDindds €
when cooled by the Iiquid handl ed by the punp. According to the present

i nvention,  theresudtponveids casingp3 asamEditedceon axiglaend wifethewhuter
frame barrel provided around a stator of a notor, an outer cylinder
def i ni ng5an eyhinder 25 bgpfitenges Wwedp HB¢ andera ndisrhangevsilder rossiagd 4 he
outer cylinder, a punp section for allowing a |iquid handled by the punp
assenbly connected to an Qpposite axial end of the outer cylinder 2 by
- flanges 61, 62. The flanges 61 and 62 constitute fixing means for
fixing another member such as the_suction-side casing 3 or the
discharge-side casing 4 to the outer cylinder 2. Each of the outer
10 cylinder 2, the suction-side casing 3, and the discharge-side
casing 4 is made of a pressed sheet of stainless steel or the like.
A bracket 45 is attached to the outer surface of the outer
cylinder 2. A frequency converter assembly 50 is mounted on the
bracket 45. The frequency converter assembly 50 comprises a base
15 46 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 frequency converter 48
20 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.
The canned motor 6 comprises a stator 13, an outer motor
25 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 can 17 fitted in the

stator 13 and weldéd to the motor frame side plates 15, 16. The



-to flow in the annul ar space, and fixing neans provided at an axial end of
the outer cylinder for fixing another nenber, 6 wherein a frequency
-eonverter assenbly is fixed to an outer circunferential portion of the
outer cylinder, and a part of the frequengy converter assenbly is axially
ext ended beyond the fixing nmeans provided at the axial end of the outer
cylinder. 5 According to the present invention, the fixing neans

comprisi ng 1 oehdd R8sy 61 6OHIREL AN Pe HELKAM Y SRl P thldatator

di schar ge- si casing or e outer cy are provi
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an installation space cannot be 10 ensured. wever, in the present
i nvention, abiss8gENL0 ofst Fermé@ WERGYerk ONNE 48 ey SmAr | fFramE bivrd el

fixing nmeans conprising the flanges, and the frequency converter assenbly
i's not interigdetha dlitéhecylkndgr nBans conprising the flanges by using
5 Further, a guide device 11 for guiding fluid from a
radially outer directién toward a radially inner direction is
held by the motor frame side plate 16. An inner casing 12 for
housing an impeller 8 therein is fixed to the guide device 11.
A sealing member 13 is provided on the outer periphery of the
10 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 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
15 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 casing 12 has a vent
hole 12b at the forward end thereof.
A cable housing 20 is welded to the outer motor frame barrel
20 14. Leads from coils disposed in. the outer motor frame barrel 14
are extended thrbugh the cable housing 20, the through hole 45a
of the bracket 45 and a lead hole 46a of the base 46, and connected
to the frequency converter 48 in the base 46 and the cover 47;
Further, a cable 63 is ihtroduced into the base 46 and_connected.
25 to leads of the frequency converter 48 in the base 46 and the cover
47. The outer cylinder 2 has a hole 2a into which the cable housing

20 is inserted.

Next, a bearing assembly at the impeller side will be



-"high-floor structure". 15 Brief Description of Drawi ngs Fig. 1is a
cross-sectional view of a punp assenbly according to the present invention;

-FIG 2 is a cross-sectional view taken along line Il- 20 11 of FIG 1; and
FIG 3 is a plan view of a bracket in thegpunp assenbly according to the
present invention. Best Mdde for Carrying Qut the Invention 25 A
punp assenbly according to an enbodi nent of the present invention wll be

descri bed be&@&%’h}é@ r ef-\efr%%%l E)t?e{){]lﬁg 25 QQQ g'?t%tioflaé:ar thrust bearing

full-circunferentl Tl ow enbodi men nprises a punp

casing 1, a £an1efmBRheéd SnQunetiny bRScR#R1. The radial bearing 22 has
an end which serves as a stationary thrusf slidingmember. Arotary

thrust bearing 24 and a rotary thrust bearing 25 each serving as

5 a rotary thrust sliding member are disposed one on each side of

the radial beariﬁg 22 and the stationary thrust bearing 23. The

rotary thrust bearing 24 is secufed 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

10 7 through a key.

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

15 supports a sleeve 31 which is fitted over the main shaft 7.

Next, a bearing assembly at the opposite side of the impeller
will be described. A radial bearing 33 is mounted on a bearing
bracket 32, and slidably supports a sleeve 34 which is fitted over
the main shaft 7. The sleeve 34 is axially held against a washer

20 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 frame side platé 15 through a resilient O-ring 37. The
bearing bracket 32 is also held against the motor frame side plate
25 15. sStays 43 are welded to the outer motor frame barrel 14, and
the stays 43 and the outer cylinder 2 are welded together. The
rotational speed of the canned motor is set to 4,000 rpm or more

by the frequency converter 48.



-casing 1, and an inpeller 8 fixedly nounted on a main shaft 7 of the canned
notor 6. The punp casing 1 conprises an outer cylinder 2, a suction-side
-casing 3 connected to an axial end of the outer 5 cylinder 2 by flanges
61, 62, and a di scharge-side casing 4 co$ﬂ§cted to an opposite axial end of
the outer cylinder 2 by flanges 61, 62. e flanges 61 and 62 constitute
fixing means for fixing another nenber such as the suction-side casing 3 or

the di schar ge. i deCaslint de0 (hi3® Q4 S LU AR 20 B9 0O bub I RUE 510

cylinder 2, the suciion-side casing a ar ge-si asi ng

made of a pr e t ' S | or the like. A bracket 45 is
e0 sheat yy d%%’eg?btéﬁ bei&g) .

attached to the outer surface e outer cylinder 2. A frequency

converter assenbl ya 514 $q "@EGIRIiABot BReDERCKGbN3idEN @Al iRGUS gL t er
assenbly 50 conprises a base 15 46 attached to the bracket "45, a cover 47

attached to shetbes aokledBsl £a ohisCined EheCHMMELA £ F 148 dsasesye B otdef hese 46

and the cover 47. The bracket 45 has a through hole 45a for allow ng | eads
for conndct i bgtwéen celne eshrext @ylamisr hand etjecoayetomotot efrdifie 2arréd

pass therethrough. The bracket 45, the base 46 and the cover
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 discharged from impeller
8 is discharged through the guide device 12a from the discharge
10 nozzle 4a whiéh is connected to the discharge-side casing 4.
| According to this embodiment, the bracket 45 is provided
between the frequency converter assembly 50 and the outer
cylinder 2 of the pump casing 1. The bracket 45 serves as a
dimension adjustment member, and is dimensioned such that it
15 1is smaller than the base 46 of the frequency'cohverter assembly
| 50. The bracket 45 is a small component, and hence the
preparation of many kinds of brackets does not lead to a lowering
of productivity.

As shown in FIG. 1, two fixing members 53 having respective
20 bolts fixed thereto are fixed at a certain 'inf.erval to the outer
cylinder 2 by welding. On the outer hand, as shown in FIG. 3,
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 members
25 53, respectively, and then nuts 54 are fastened to the bolts

52, respectively.
Next, the method for fixing.the frequency converter

assembly 50 to the motor pump will be described.



47 are conposed of thermally good conductor such as alum num alloy. The
bracket 45 has a through hole 45b for allow ng cooling water for cooling

-t he frequency converter 48 to pass therethrough. The canned notor 6
conprises a stator 13, an outer notor 25 frame barrel 14 fixedly fitted
over the stator 13, a pair of notor frame side plates 15, 16 welded to
respective opposite open ends of the outer notor frame barrel 14, and a can

16 The . B cannaitrottr 4o SeeRagnary solfvaRiel HETESS Muddlincty
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40 is fornmed between t out er “not or me barrel 14-and the outer cylinder
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outer direction toward a radially inner direction is held by the notor
frame side ptheefddqueicy mvet&srngola?nd e bracket 45 are fixed to each
5 6ther. This is preformed.by fastening the bolts 55 to the base
46 through the brack'et 45. This work can be made from the outside
of the frequency converter assembly 50. After the bracket 45
and the frequency converter assembly 50 are fixed to each other,
the notches 45c¢ of the bracket 45 are fitted with the fixing
10 members 53, respectively, and the nuts 54 are fastened to the
bolts, respectively, whereby the bracket 45 is fixed to the outer
cylinder 2 of the motor pump.
In this manner, the frequency converter assembly 50
comprises the base 46 attached to the bracket 45, the cover 47
15 attached to the base 46, and the frequency converter 48 housed
in the base 46 and the cover 47. Therefore, the frequency
converter assembly 50 can be independently assembled. The
fixing of the bracket 45 and the frequency converter assembly
50 to each other can be carried out from the outside of the
20 frequency converter assembly 50. Further, after the bracket 45
and the frequency converter assembly 50 are fixed to each other,
the bracket 45 can be fixed to the outer cylinder 2. The cover
47 and the base 46 are unneceséary to be disassembled from each
other normally, -except for maintenance of the frequency
25 converter 48. That is, when the frequency converter is mounted
on the pump or removed from the pump, the highly integrated
circuit of the frequency converter is not exposed to the outside.

This structure is effective because the highly integrated



~housing an inpeller 8 therein is fixed to the guide device 11. A sealing
menber 13 is provided on the outer periphery of the 10 guide device 11. A.
-liner ring 51 is nounted on a radially inner end of the guide device 11 and
is in slide contact with the forward end uction nouth) of the inpeller 8.
The inner casing 12 has a done-like shape so that it covers the end of the
main shaft 7 15 of the canned notor 6. The inner casing 12 has a guide

device 12a ceﬁéeéf%r@rraugéugf c\f@ﬂ@cﬁ q%%gé uf e ‘gé)él%gﬁ(\)l féy;&%ﬁ&escharged

fromthe inp nner- casi n as a ven forward
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20 14. Leads fron1 |spose in the outer notor frane barrel 14 are

extended t hronBbudh hc1abhsaheysonted? thddiici/AbLbel & ahepthé thanidmsket

45 and a | ead hole 46a of the base 46, and connected to the frequency
converter 48&odfvértebass ifectirtiddlay.ovehusy. atuathnentaofathe Heduency
I ntroduced into the base 46 and connected 25 to | eads of the frequency
converteb 48convéheebasssehbhn®(d te theemotcdr pimp @mire becmhdedeitR dwmse a
hol e 2a into which the cabl e housing

According to this embodiment, the bracket 45, the base

46 and the cover 47 are composed of thermally good conductor,
i.e., aluminumalloy. Sinéethefrequencyconverterofthiskind
is mainly cooled by a liquid handled by the pump, aluminum alloy

10 ispreferable. The abovemembers aremade of 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 has

15 the through hole 45b for allowing cooling water to pass
therethrough. The frequency converter ié normally cooled by a
liquid handled byhthe pump. If the liquid handled by the pump
has high temperature, the frequency converter cannot be cooled
by the pumped liquid. In such a case, cooling liquid can be

20 supplied from the outside to the though hole 45b of the bracket
45 to cool the frequency converter sufficiently.

According to this embodiment, heat transfer medium is
interposed between the oﬁter cylinder 2 and the bracket 45,
betweén the bracket 45 and the base 46, and between the base

25 46 andthecover 47. If aclearance is formedbetween twomembers,
air is in the clearance to prevent heat transfer between two
members, resulting in inferior cooling. Therefore, heat

transfer medium such as liquid silicon is charged into the



20 is inserted. Next, a bearing assenbly at the inpeller side will be 9
described. A radial bearing 22 and a stationary thrust bearing 23 are
-mounted on a bearing bracket 21. The radial bearing 22 has

anendwhi chservesasa stationary thrust sliggngnmenber. Arotary thrust bearing
24 and a rotary thrust bearing 25 each serving as 5 a rotary thrust sliding
menber ‘are di sposed one on each side of the radial bearing 22 and the

stationary t riQgs t ' | red to a
thrust disk g?ﬁﬁ?@‘ﬁéi ggf%@ﬁogge?%%{an{é%(%ﬁ%ﬁ%?tb t %fgagﬁéam%g&#he rotary
shaft bearing 25 i g-S&rdiRY P thisEMBbaihetit 2 sddi £y menlei@d 560 5hCad@i N
shaft 10 7 through a key. The bearing bracket 21 is"inserted in a socket
defined in tbe §PéOoproévaded Shétweébnt €hdbolitePUgPl ind&si 2ignd €héibeacket The

beari ng bracket 21 is also held against the notor frame side plate

45, between the bracket 45 and the base 46, and between the base
5 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 deteriérated due to dew formed

by moisture when cooled by the liquid handled by the pump.
Further, according to this embodiment, in the pump
10 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 outer motor
frame barrel 14 and the outer cylinder 2, a pump section including
the impeller 8 for allowing liquid to flow in the annular fluid
15 passage 40, and fixing means comprising the flanges 61 and 62
for fixing another member such as the suction-side casing 3 or
the discharge-side casing 4 to the outer cylinder 2, the
frequency converter assembly 50 is mounted on the outer
circumferential portion of the outer cylinder 2, and both ends
20 of the frequency convei:ter assembly are axially extended beyond
the fixingmeans 61, 62 provided at both ends of the outer cylinder

2.

As described above, according to this embodiment, the
fixing means comprising the flanges 61, 62 for connecting the
25 suction-side casing 3, the discharge-sidé casing 4 or thellike
to the outer cylinder 2 are provided. Thus, in the conventional,
structure, if the pump becomes excessively small, an

installation space cannot be ensured. However, in the present



16 through a resilient gasket 30. The radial bearing 22 slidably 15
supports a sleeve 31 which is fitted over the main shaft 7. Next, a bearing
-assenbly at the opposite side of the inpeller will be described. A radial
bearing 33 is nounted on a bearing brack 32, and slidably supports a

sl eeve 34 which is fitted over the main shaft 7. The sleeve 34 is axially
hel d agai nst a washer 35 which is fixed to the main shaft 7 by a

20
doubl e nut @%ggd [ 8 : fﬂ% t he
mai n shaft gﬁ“%% eaf iag;\é-' c%m?&ﬁ%#gé@%ﬁé%%ﬁ%@éﬁ&%nagﬁ ne 11Tgndthe
motor frane i dengl #4¢ihg h@aﬁ%%&fnﬁﬁ%i‘df@h@fl@ﬂg@g- 61he6beaneg the
bracket 32 is also held against the notor franme side plate 25 15. Stays

43 are wel deﬂréc%xéﬁ@y ebheerteirisd berifthod 4 ntand elried wiely hé3 Bfichg he
outer cylinder are wel ded together. "'The rotational speed of the canned
motor is setméand, GOApriwing nthe Mlahgesf renuesey wonusihgr “4igh-fldbr
5 structure”. Thus, a part of fhe frequency converter assembly
50 can be axially extended beyond the fixing means.

As described abové, according to the present invention,
the inverter, the motor and the pump can be individually
small-sized, and hence the entire structure of the pump assembly

10 can be extremely small-sized.

Further, according to the present invention, a change in
a curvature of the outer cylinder which constitutes an outer
surface of the motor pump can be easily dealt with, and the

frequency converter assembly can be independently assembled and

15 can be readily attached to the small-sized motor pump.

industrial Applicability

The present invention relates to a pump assembly which

pumps liquid from a lowplace to a high place by imparting pressure

20 energy and velocity energy to the liquid by rotation of an
impeller and converting velocity energy to pressure energy
efficiently while the liquid flows in a pump casing. The pump
assémbly can pump various kinds of liquids including water and

can be utilized in buildings, or the chemical industry and the

25 like.



‘Operation of the full-circunferential-flow punp shown in F
described below. A fluid drown into the suction-side casi n ’ mhllﬂ l!"
‘suction nozzle 3a flows into the annular fluid passage 40

the outer cylinder 2 and the outer notor ame barrel 14 through the
suction-side casing 3. Then, the fluid iS introduced into the inpeller 8

t hrough the annular fluid passage 40 and the guide device 11. The fluid

di scharged frominpeller 8 is dischargeéLﬁﬂ%gugh t he gui de device 12a from
t he di scharge 10 nozzle 4a which is connected to the -discharge-side casing
4. According to this enbodi nent, the bracket 45 is provided between the
frequency converter assenbly 50 and the outer cylinder 2 of the punp casing
1. The bracket 45 gervesp dh SSERbIY sty s menber, and is

di mensi oned such that it 1 S snaller t-han the base 46 of the frequency

converter assenbl yaSflotofhpulipah&eingbai spacenaktineapapsihd angtieseeothe
preparation of many kinds of brackets does not lead to a | owering of .
producti % t ya metaahdor ahldwing h 1ligoidihdand] eebpessidRholtayi pump eopEtowy e
a bracket attached to an outer surface of said motor pump;
and

a frequency converter assembly mounted on said bracket.

10 2. A pump assembly according to claim 1, wherein said
frequency converter assembly comprises a base mounted on said
bracket, a cover attached to said base, and a frequency converter

housed in said base and said cover.

15 3. A pump assembly according to claim 1 or 2, wherein
said bracket has a hole for connecting said motor and said

frequency converter electrically.

4. A pump assembly according to any one of claims 1 to

20 3, wherein said bracket comprises a thermally good conductor.

5. A pump assembly according to any one of claims 2 to

4, wherein said base comprises a thermally good cbnductor.

25 6. A pump assembly according to any one of claims 2 to

4, wherein said cover comprises a thermally good conductor.

7. A pump assembly according to any one of claims 4 to
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20 bolts fixed thereto are fixed at a certain interval to

cylinder 2 by welding. On the outer hand, as shown in FIG Hm“m"leﬂwullm”“l
‘45 has notches 45c at its both ends. The bracket 45 is fixed=toct out er *
cylinder 2 in such a manner that the notcfes 45c of-the bracket 45 are
fitted wth the fixing nmenbers 25 53, respectively, and then nuts 54 are

fastened to the bolts 52, respectively. Next, the nethod for fixing the

frequency copv S y the r 1 | rq.‘}ﬁ%'%ﬁﬁn
First, the f?ééﬁ%ﬁ%?ﬁéo%\ggbt g'?lggﬁlgllégi ﬁggper? en }\Maljssce(ﬁ%e y ousjl'r}lugmthe

frequency COogy g6y er 48 in the base 46 andt hecover47. After the frequency
converter 50 Is “assenbled, the frequency converter 50 and the bracket 45
are fixed to each 5 other. This is preforned by fastening the bolts 55 to
t he base 46 through the bracket 45. This work can be made fromthe outside

of the frequency c®nvert®ipugsagbenbly. adtdeditidpadangkehedt claims 1 to
5 7, wherein said motor pump comprises an outer motor framelbarrel
provided around said stator, an outer cylinder defining an

annular space be’tween said outer motor frame barrel and said

outer cylinder, a pump section for allowing the liquid handled

by said motor pump to flow in said annular space, and power

10 connecting means provided on an outer surface of said outer

cylinder for driving said motor.

9. 'A pump assembly according to any one of claims 1 to
8, wherein said bracket has a hole for allowing cooling liquid

15 for cooling said frequency converter to pass therethrough.

10. A pump assembly according to any one of claims 2 to
9, further comprising heat transfer medium which is interposed
between said motor pump and said bracket, or between said bracket

20 and said base, or between said base and said cover.

11. A pump assembly according to any one of claims 2 to
10, further comprising sealing members provided between said
motor pump and said bracket,' between said bracket and said base,

25 and between said base and said cover.

12. A pump assembly according to any one of claims 1 to

11, wherein fixing of said bracket and said frequency converter
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-and the frequency converter assenbly 50 are fixed  to each ot
not ches 45c of the bracket 45 are fitted with the fixing 13|‘WQ“IH““I”“I
‘respectively, and the nuts 54 are fastened to the bolts, respectively, s =
whereby the bracket 45 is fixed to the oufgr cylinder 2 of the notor punp.

In this manner, the frequency converter assenbly 50 conprises the base 46
attached to the bracket 45, the cover 47 15 attached to the base 46, and

e, OUCTCyaEBRNER et AR oUngs 1B AL PR 0 IR SALBtadoc anto

Ther ef or e, ency converter ass

assenbl ed. T@feéﬁéﬁgg Sbnv &L OF askeimypy and the frequency converter
ach ‘ot

assenbly 50 to her can be carried out fromthe outside of the 20
frequency converter assenbly 50. Further, after the bracket 45 and the
frequency converter assenbly 50 are fixed to each other, the bracket 45 can

be fixed to the out®r cyA ipuigy adsefbeycavesrdingrd thg daseofelaias 1 to
unnecessary to be di sassenbled fromeach other normally, except f or

mai nt enabce b2, mhereieoseid prabketamesadd mtoripanpiaye edpabldeff fiximncy
converter is nounted on the punp or renoved fromthe punp, the highly
i ntegrated to each other after said bracket and said frequency converter

assembly are fixed to each other.

14. A pump assembly comprising:
10 an outer motor frame barrel provided around a stator of
a motor; |
an outér cylinder defining an annular space between said
outer motor frame barrel and said outer cylinder;
a pump section for allowing a liquid handled by said pump
15 assembly to flow in said annular space; and
fixing means provided at an axial end of said outer
cylinder for fixing another member;
wherein a frequency converter assembly is fixed to an outer
circumferential portion of said outer cylinder, and a part of
20 said frequency converter assembly is axially extended beyond
said fixing means provided at said axial end of said outer

cylinder.

15. A pump assembly according to claim 14, wherein a
25 rotational speed of said pump assembly is set to 4,000 rpm or

more.
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-tircuit of the frequency converter is not exposed to the outside. This
structure is effective because the highly ‘integrated 12 circuit or the
electrical board is weak in dust or dirt. According to this enbodi nent, the
bracket 45 has the through hole-45a to copgect the canned notor 6 and the
frequency converter 48 electrically. Thus, attachment of the frequency 5
converter assenbly 50 to the notor punp can be made wth ease. According to
this enbodi ment, the bracket 45, the bﬁﬁﬁTﬁ??ﬁnd the cover 47 are conposed
of thermally good conductor, i.e.,alumnunmalloy.

Si ncet hefrequencyconverterofthiskind is mainly cooled by a Iiquid handl ed
by the punp, aluminumalloy 10 ispreferable. The above nenbers are nade
of netal to thus sthel gregdntt iioRantivh Faradde €6equ BN - for
Especially, the bracket is nade of netal to thus shield harnonic noise

generated i nphinpifigCoadabyssildeuddst Hadlnrur cyatayvertiiy .pump assembly
5 comprises a motor pump having a spaée 40 defined around a stator

13 of a canned motor 6 for allowing a 1liquid handled by the motor

pump to flow, a bracket 45 attached to an outer surface of the

motor pump, and a frequency converter assembly 50 mounted on

the bracket 45.



Further, according to this enbodi ment, the bracket 45 has 15 the through
hol e 45b for allow ng cooling water to pass therethrough. The frequency
converter is normally cooled by a quﬂid handl ed by the punp. If the |iquid
handl ed by the punp has hi gh tenperat /5, t he frequency converter cannot be
cool ed by the punped liquid. In such a case, cooling liquid can be 20
supplied fromthe outside to the though hole 45b of the bracket 45 to cool
the frequency converter sufficiently. According to this enbodi nent, heat
transfer nmediumis interposed between the outer cylinder 2 and the bracket
45, between the bracket 45 and the base 46, and between the base 25 46

and the cover 47. |If a clearance is fornmed between two nenbers, air is in
the clearance to prevent heat transfer between two nmenbers, resulting in
i nferior cooling. Therefore, heat transfer nmediumsuch as liquid silicon
is charged into the 13 '
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-tl earance to inprove heat transfer between two nmenbers. According to this
enbodi nent, sealing nenbers 56, 57 and 58 are provided between the outer
‘eylinder 2 and the bracket 45, betweﬁn#§he bracket 45 and the base 46, and
bet ween the base 5 46 and the cover 1 7 respectively. Thus, noisture is
prevented fromentering the case housing the frequency converter 48, and
the frequency converter is not deteriorated due to dew fornmed by noisture
when cooled by the Iiquid handl ed by the punp. Further, according to this
enbodi ment, in the punp 10 assenbly conprising the outer notor frane
barrel 14 provided around the stfq'r 3 o the canned notor 6, the outer
cylinder 2 defining the annular Tluid passage 40 between the outer notor
frame barrel 14 and the outer cylinder 2, a punp section including the
inpeller 8 for allowing liquid to flowin the annuhgi fluid 15 passage 40,
and fixing neans conprising the flanges 61 and 62 fixing anot her nmenber
such as the suction-side casing 3 or the discharge/side casing 4 to the
outer cylinder 2, the fre s nounted on the
outer circunferential pofpt > dL/bEEQ ends
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-20 "of the frequency converter assenbly are axially extended beyond the
fixing nmeans 61, 62 provided at both ends of the outer cylinder 2. As
"descri bed above, according to this eg%gginent, the fixing nmeans conpri sing
the flanges 61, 62 for connecting th suction-side casing 3, the

di scharge-side casing 4 or the like to the outer cylinder 2 are provided.
Thus, in the conventional structure, if the punp becones excessively snall
an installation space cannot be ensured. However, in the present 14

i nvention, attachment of the frequency converter is not linmited by the
fixing neans conprising the flanges 61, 62, and the frequency converter
assenbly 50 is not interfered wwth the fixing neans conprising the flanges
61, 62 by using "high-floor 5 structure". Thus, a part of the frequency
converter assenbly 50 can be axially extended beyond the fixing neans.

/
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~As described above, according to the present invention,
notor and the punp can be individually small-sized, and hem“llymmn“" "IIH”“I
“structure of the punp assenbly 10 can be extrenely small-size

according to the present invention, a change in a curvature of the outer
cylinder which constitutes an outer surface of the notor punp can be easily
dealt with, and the frequency converter assenbly can be independently

assenbl ed and 15 can be readily at%%ﬂ,t&gﬁ& smal | -si zed notor punp.

I ndustrial Applicability The present 1 nvention relates to a punp assenbly
whi ch punps liquid froma |ow place to a high place by inparting pressure
20 energy and velocity energy to the liquid by rotation of an inpeller and

converting vel oci ty, ener (indriidd ) F6 Uifing® e ISy icongidtdsingd | e the 1iquid
flows in a punp casing. The punp assenbly can punp various kinds of

| i qui ds i ncl udi ng avatetornsumprhaeing ia i gpate ddfinet gsound 4 het e el
|ndustry and the 25 |Iike.
5 amotor for allowing a liquid handled by said motor pump to flow;
a bracket attached to an outer surface of said motor pump;
and
a frequency'converter assembly mounted on said bracket;
said motor pump comprising:
10 an outer motor frame barrel provided around said stator;
an outer cylinder defining an annular space between said
outer motor frame berrel and said outer cylinder;
a pump section for allowing the liquid handled by said
motor pump to flow in said annular space;
15 said frequency converter assembly comprising:
a base mounted on said bracket; |
a cover attached to said base; and
a frecjuency converter housed in said base and said cover;
wherein said bracket has a hole for connecting said motor
20 and said frequency converter electrically; and
wherein said frequency converter is cooled by a liquid
handled by said pump assembly by virl:ue of heat transfer through

said bracket and said base.
25 2. (Cancelled)

3. (Cancelled)

his Sheet Has-Been Rep laced




-15 d ainms 1. ' A punp assenbly conprising: a nDt
space defined around a stator of 5 a motor for allowing a
“vby said motor punp to flow, a bracket attached to an outer s

I

ace o

notor punp; and a frequency converter assenbly mounted on sald br acket ;
said notor punp conprising: 10 an outer notor frame barrel prOV|ded
around said stator; an outer cyl i nder defining an annul ar space between

sai d outer motor fyane boladiy £bingUhSkey"dBEorAIGR HOLIE 1GF 1 o1

havi ng an inpeller; sai rter ass

y conp i Sl ng

a base mountgReFR:s 4R BEECket %&Rﬁ!ﬂsé‘é té‘C@ﬁ‘é’nﬁé’lff" §od@SEondickSr .

frequency converter housed in said base and said cover;

5. (Amended) A pump assembly according to claim 1,

5 wherein said base comprises a thermally good conductor.

6. (Amended) A pump assembly according to claim 1,

wherein said cover comprises a thermally good conductor.

10 7. A pump assembly according to any one of claims 4 to

6, wherein said thermally good conductor comprises aluminum

alloy.

8. (Cancelled)
15

9. (Amended) A pump assembly according to claim 1,

wherein said bracket has a hole for allowing cooling liquid for

cooling said frequency converter to pass therethrough.

20 10. (Amended) A pump assembly according to claim 1,

further comprising heat transfer medium which is interposed

and said base, or between said base and said cover.

between said motor pump and said bracket, or between said bracket

25 11. (Amended) A pump assembly according to claim 1,

further comprising sealing members provided between said motor

pump and said bracket, between said bracket and said base, and

between said base and said cover.



-wherein said bracket has a hole for connecting said notor

~frequency converter electrically; and 20 wher ei n sai Hillmm MLIIII“II'

“iconverter is cooled by a liquid handl ed by said punp assenb

heat transfer through said bracket and said base. 4, (Arended) A punp
assenbly according to claim1, wherein said bracket conprises a thermally
good conductor. 5. (Arended) A punp assenbly according to claiml, 5
wherein said base conprises a thermally good conductor. 6. (Arended) A
punp assenbly according to claim1, wherein said cover conprises a

thermall'y good confhict or¢apldhged) BiBRvAsSeBRlY ndC &y Hiiint 01 2NY

one of claims 4 tnﬂ%, rein saldA % f?s goog conggctg conpﬁises !

al um num al | ger8in flﬁfﬁQCSE|§€Xd15racket and said frequency converter
assembly to each other is carried out from the outside of said

5 frequency converter assembly.

13. (Amehded) A pump assembly according to claim 12,
wherein said bracket and said motor pump are capable of fixing
to each other after said bracket and said frequency converter

10 assembly are fixed to each other.

14. (Amended) A pump assembly according to claim 1,
further comprising fixing means provided at an axial end of said
outer cylinder for fixing another member;

15 wherein a part of said frequency converter assembly is
axially extended beyond said fixing means provided at said axial

end of said outer cylinder.

15. A pump assembly accordlng to claim 14, wherein a
20 rotational speed of said pump assembly is set to 4,000 rpm or

more.



9. T (Amrended) A punp assenbl wherei n said bracket
~has a hol'e for allow ng cool i ng IM“I “ﬂ“““ llwlmg sﬁ %MEN]C:g Tr
to pass therethrough. nended)* A punp asse y ac %&ﬂg
to claim1, further conpr|3|ng heat transfer ﬁEdIUﬂ]MhICh I's interposed

bet ween said notor punp and said br acketl® or between said bracket and said
base, or between said base and said cover. 25 11. (Anmended) A:-
punp assenbly according to claim1, further conprising sealing nmenbers
provi ded between said notor punp and gaisdmBriacket, between said bracket and
sai d base, and between said base and Said cover. 2 12. (Amended) A
punp assenbly according to claim1l, wherein fixing of said bracket and said
frequency converter assenbly to each other is carried out fromthe outside
of said 5 frequency converter assenbly. :

1. A pump assembly comprising:
a motor pump having a space defined around a stator of
5 amotor for allowing a liquid handled by said motor pump to flow;
a bracket attached to an outer surface of said motor pump;
and
alfrequency converter assembly mounted on said b#acket;
said motor pump comprising:
10 an outer motor frame barrel pro#ided around said stator;
an outer cylinder.defining an annular space between said
outer motor freme barrel and said outer cylinder; and
a pump section having an impeller;
said frequency converter assembly domprising:
15 a base mounted on said bracket;
a cover attached to said base; end
a frequency cohverter housed in said base and said cover;
wherein said bracket has a hole for connecting said motor
and said frequency converter electrlcally, and
20 wherein said frequency converter is cooled by a llquld
handled by said pump assembly by virtue of heat transfer through

said bracket and said base.
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~(Amended) A punp assenbly according to claim12, V\@ei n sai

. %8 t
and said notor punp are capable of fixing to each ot her after said g@@ét
and;sai d frequency converter 10 assenb are fixed to each other.

(Amended) A punp assenbly accordin ’F ﬁ“_‘mfurther conpri sing f|

et R e

axi al ly extended beyond said fixing neans provi ded at said axial end of

sai d oJter cylrnder. A punp agsemply according to claim 14, Wherern a
20 rotjas @%‘*ﬁgéed of sai d punp agsentpky) EgrssRESt 0 4, 000 rpm or W0D97/23532
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(57) Abstract

A pump assembly for forcedly dnvmg various Yiquids including water, comprising a motor pump provided with a space (40) around
the stator (13) of a canned motor (6) to conduct a liquid being pumped, a bracket (45) mounted on an external surface of the motor pump,
and a frequency converter assembly (50) mounted on the bracket (45).
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