
7 JUL 2005  DESCRIPTION CANNED MOTOR AND CANNED MOTOR PUMP  Technical Field
5 The present invention relates to a canned motor and a canned  motor pump,
and more particularly to a canned motor which can  be manufactured more
easily to lower a manufacturing cost, and  a canned motor pump having such
canned motor. 10 Background Art FIG. 2 shows a conventional canned motor
pump which has  a typical structure and incorporates a canned motor therein.
As  shown in FIG. 2, a canned motor pump incorporates a canned motor  which
comprises a stator 12 housed in a motor frame 10 and a rotor 15 16 fixed to
a main shaft 14. A substantially cylindrical stator  can 18 is provided so
as to surround an inner circumferential  surface of the stator 12
hermetically, and a substantially  cylindrical rotor can 20 is provided so
as to surround an outer  circumferential surface of the rotor 16
hermetically. 20 A through-hole 14a is formed axially in the central portion
of the main shaft 14, and a projection 14b is formed so as to  extend
axially from one end of the main shaft 14. The projection  14b has a male
screw on its outer circumferential surface, and  allows an impeller to be
attached thereto. Specifically, an 25 impeller 26 is mounted on the
projection 14b onto which a nut  22 is screwed, thereby fixing the impeller
26 to the projection  14b. The impeller 26 is housed in a pump casing 28
which is formed,  in this embodiment, by assembling pressed products
manufactured  by press-forming of sheet metal such as stainless steel plate,
30 and has a suction port 28a and a discharge port 28b. The pump  casing
composed of the pressed products is referred to as a  pressed pump casing. 



A bracket 30 is disposed between the motor frame 10 and 7 JUL 2005  2 the
pressed pump casing 28, and the main shaft 14 is rotatably  supported by a
bearing 34 held by a bearing bracket 32 attached  to the bracket 30, and a
bearing 36 provided at the opposite side  of the impeller 26. 5 With the
above structure, when the main shaft 14 and the  impeller 26 are integrally
rotated by the rotation of the rotor  16, a liquid to be handled by the pump
is drawn from the suction  port 28a into the pressed pump casing 28, and
then is pressurized  by the impeller 26 and discharged from the discharge
port 28b 10 to the outside of the pump. At the same time, the pressurized
liquid discharged from the impeller 26 flows through a gap between  the
stator ban 18 and the rotor can 20 to cool the motor, and  is then returned
to the suction side of the pump through the  through-hole 14a of the main
shaft 14. 15 The through-hole 14a is formed in the main shaft 14 by
drilling a solid round bar using a drill or the like, and then  the outer
circumferential surface of the main shaft 14 is  processed by a certain
work, thus producing the main shaft 14  having a desired shape. The stator
can 18 is processed by 20 deep-drawing into a cylindrical receptacle shape
such that the  stator can 18 has a smaller-diameter portion 18a at one end
thereof and an open end at the other end thereof. The  smaller-diameter
portion 18a of the stator can 18 is fixedly held  between the inner
circumferential surface of the motor frame 10 25 and an outer ring 36a of
the bearing 36, and the other open end  of the stator can 18 is fixed to the
inner circumferential surface  of the bracket 30 by welding. Further, the
smaller-diameter  portion 18a of the stator can 18 has an opening into which
a plug  



38 is fitted, and a bolt 40 is screwed into the plug 38, thus 30 blocking up
the opening of the small er -diameter portion 18a. The  rotor can 20 has
both open ends to which a pair of rotor side  plates 42 are fixed by
welding, respectively. Each of the rotor  side plates 42 is fixed to the
outer circumferential surface of 7 JUL 2005  the main shaft 14 by welding.
However, in the conventional canned motor, the main shaft  is formed by
drilling a solid round bar using a drill or the like  because the main shaft
is required to provide the portion having 5 a sufficient rigidity to which
an inner ring of the bearing is  attached, and the portion to which the
impeller is attached.  Generally, the main shaft is considerably long, and
hence the  drilling process is difficult and much man-hour for such drilling
process is necessary. The working efficiency of welding is 10 generally low
to cause an increase in the manufacturing cost.  Therefore, there has been a
strong demand for reducing the number  of welding processes in fixing the
stator can and the rotor can  and for performing the welding processes so as
to ensure a highly  hermetical condition. 15 Disclosure of Invention The
present invention has been made in view of the above,  and it is therefore
an object of the present invention to provide  a canned motor which can be
manufactured more easily to lower 20 a manufacturing cost without
deteriorating its performance, and  a canned motor pump having such canned
motor. In order to achieve the above object, according to a first  aspect of
the present invention, there is provide a canned motor  comprising: a
stator; a rotor provided in the stator; and a main 25 shaft for supporting
the rotor, the main shaft comprising: a  



hollow pipe; and plug members fitted into both ends of the hollow  pipe, the
plug members having respective through-holes. According to the present
invention, because the main shaft  comprises a commercial hollow pipe which
is additionally machined  30 by boring or the like, it is not necessary to
drill the main shaft using a drill or the like. Therefore, the manufacturing
process  is facilitated, and the man-hour required for working is reduced.
Further, the plug member allows the hollow main shaft to be 7 JUL 2005
sufficiently rigid and allows the impeller to be attached to the  hollow
main shaft. According to a second aspect of the present invention, a  canned
motor comprising: a stator; a stator can surrounding the  5 stator
hermetically; a rotor provided in the stator; a main shaft for supporting
the rotor; and a rotor can surrounding the rotor  hermetically; wherein the
rotor can has one end fixed to an outer  circumferential surface of the main
shaft and the other end fixed  to an outer circumferential surface of a
rotor side plate. 10 Therefore, one of the rotor side plates which have been
heretofore  required can be eliminated to thus reduce the number of welding
processes and improve the hermetically sealed condition of the  rotor.
According to a third aspect of the present invention, a  15 canned motor
comprising: a motor frame; a stator provided in the  motor frame; a
substantially cylindrical stator can surrounding  the stator hermetically; a
rotor provided in the stator; a main  shaft for supporting the rotor; and a
rotor can surrounding the  rotor hermetically; wherein the stator can has an
open end which 20 is fixedly held by the stator and a bracket provided on an
open  end of the motor frame. Therefore, the stator can can be fixed
without welding. 



In a preferred aspect of the present invention, a canned  motor further
comprises an O-ring interposed between the stator  25 and the bracket.
Therefore, the hermetically sealed condition in the stator can be kept by
the O-ring, instead of welding used  in the conventional process. According
to a fourth aspect of the present invention,  there is provided a canned
motor pump comprising: a canned motor  30 according to any one of claims 1
to 4; a pump casing connected to one end of the canned motor; and an
impeller housed in the  pump casing and supported by the main shaft of the
canned motor. 7 JUL 2005  5 Brief Description of Drawings FIG. 1 is a
cross-sectional view showing a canned motor  pump which incorporates a
canned motor according to an embodiment  of the present invention; and 5
FIG. 2 is a cross-sectional view showing a conventional  canned motor pump.
Best Mode for Carrying Out the Invention A canned motor and a canned motor
pump having such canned  10 motor according to an embodiment of the present
invention will  be described below with reference to FIG. 1. As shown in
FIG. 1, a canned motor pump incorporates a  canned motor which comprises a
stator 12 housed in a motor frame  10 and a rotor 16 fixed to a main shaft
14. A substantially 15 cylindrical stator can 18 is provided so as to
surround an inner  circumferential surface of the stator 12 hermetically,
and a  substantially cylindrical rotor can 20 is provided so as to  surround
an outer circumferential surface of the rotor 16  hermetically. 20 The main
shaft 14 comprises a commercial hollow pipe 50  



whose both ends are processed by boring, and plug members 52,  54 which are
fitted into the both bored ends of the commercial  hollow pipe 50.
Specifically, the plug member 52 having a  through-hole 52a is fitted into
the bored end of the hollow pipe 25 50 at the opposite side of an impeller,
and an inner ring 36b  constituting a part of a bearing 36 is fixed to the
exposed end  of the plug member 52 through a sleeve 56. The plug member 54
having a through-hole 54a is fitted into the bored end of the  hollow pipe
50 at the impeller side, and a supporting member 58 30 is attached to the
exposed portion of the plug member 54. The  supporting member 58 supports an
inner ling 34a constituting a  part of a bearing 34. Further, the plug
member 54 has a projection  54b at its one end, the projection 54b has a
male screw on its 7 JUL 2005  6 outer circumferential surface, and a nut 22
is screwed onto the  projection 54b to allow an impeller 26 to be fixed to
the  projection 54b. The impeller 26 is housed in a pump casing 28 which is
formed  5 by assembling pressed products manufactured by press-forming of
sheet metal such as stainless steel plate, and has a suction port  28a and a
discharge port 28b. A bracket 30 is disposed between the motor frame 10 and
the pressed pump casing 28, and the main shaft 14 is rotatably  10 supported
by the bearing 34 held by a bearing bracket 32 attached to the bracket 30,
and the bearing 36 provided at the opposite  side of the impeller 26. In
this embodiment, because the main shaft 14 comprises  a commercial hollow
pipe 50 which is additionally machined by  15 boring or the like, it is not
necessary to drill the main shaft 14 using a drill or the like. Therefore,
the manufacturing  



process is facilitated, and the man-hour required for working  is reduced.
Further, the plug members 52 and 54 allow the hollow  main shaft 14 to be
sufficiently rigid enough to support the inner 20 rings 34a, 36b of the
bearings 34, 36, and the projection 54b  of the plug member 54 allows the
impeller 26 to be attached to  the hollow main shaft 14. Further, the stator
can 18 is processed by deep-drawing  into a cylindrical receptacle shape
such that the stator can 18  25 has a smaller-diameter portion 18a at one
end thereof, and further processed by bulging such that the stator can 18
has a flange  18b at the other open end thereof. The smaller-diameter
portion  18a of the stator can 18 is fixedly held between the inner
circumferential surface of the motor frame 10 and an outer ring 30 36a of
the bearing 36, and the flange 18b formed at the other  open end of the
stator can 18 is fixedly held between the end  surface of the stator 12 and
the bracket 30. Furthermore, an  O-ring 60 is interposed between the inner
circumferential surface 7 JUL 2005 of the stator can 18 and the bracket 30
to keep a hermetically  sealed condition in the stator 12. Therefore, the
stator can 18 is fixed without welding, and  the hermetically sealed
condition in the stator 12 can be kept  5 by the O-ring 60, instead of
welding used in the conventional process. By providing the flange 18b on the
stator can 18, the  stator can 18 has an increased rigidity enough to
prevent the  stator can 18 from being deformed toward the inside of the
stator  12 due to an internal pump pressure. 10 The rotor can 20 has a
smaller-diameter portion 20a at one  end thereof. A rotor side plate 42 is
disposed only at one open  end of the rotor can 20 located at an impeller
side, and welded  and fixed to the outer circumferential surface of the main
shaft  



14. The smaller-diameter portion 20a of the rotor can 20 is 15 welded to the
outer circumferential surface of the main shaft  14, and the open end of the
rotor can 20 is welded to the rotor  side plate 42, thus fixing the rotor
can 20 at a predetermined  location. Therefore, one of the rotor side plates
42 which have been  20 heretofore required can be eliminated to thus reduce
the number  of welding processes and improve the hermetically sealed
condition of the rotor 16. Specifically, conventionally, the  pair of the
rotor side plates 42 has been disposed at the both  ends of the rotor 16,
and the rotor side plates 42 have been welded 25 to the outer
circumferential surface of the main shaft 14 and  the both ends of the
stator can 20, respectively. However, according to the present embodiment,
by  eliminating one of the rotor side plates, the welding process  for one
rotor side plate is not necessary. More specifically, 30 even though the
welding process of the main shaft 14 and the rotor  can 20 is necessary at
the smaller-diameter portion 20a, the  welding process of the rotor can 20
and one of the rotor side  plates can be eliminated. 7 JUL 2005  8 According
to this canned motor pump, when the main shaft  14 and the impeller 26 are
integrally rotated by the rotation  of the rotor 16, a liquid to be handled
by the pump is drawn from  the suction port 28a into the pressed pump casing
28, and then 5 is pressurized by the impeller 26 and discharged from the
discharge port 28b to the outside of the pump. At the same time,  the
pressurized liquid discharged from the impeller 26 flows  through a gap
between the stator can 18 and the rotor can 20 to  cool the motor, and is
then returned to the suction side of the 



10 pump through the through-hole 52a of the plug member 52, the  interior of
the hollow pipe 50, and the through-hole 54a of the  plug member 54. As
described above, the present invention can provide a  canned motor which can
be manufactured more easily to reduce  15 man-hour for working and lower a
manufacturing cost without deteriorating its performance, and a canned motor
pump having  such canned motor. Industrial Applicability 20 The present
invention is utilized in a canned motor and  a canned motor pump. 7 JUL 2005
9 CLAIMS  1. A canned motor comprising:  a stator; 5 a rotor provided in
said stator; and a main shaft for supporting said rotor, said main shaft
comprising: a hollow pipe; and plug members fitted into both ends of said
hollow pipe,  10 said plug members having respective through-holes. 2. A
canned motor comprising:  a stator; a stator can surrounding said stator
hermetically;  15 a rotor provided in said stator; a main shaft for
supporting said rotor; and a rotor can surrounding said rotor hermetically;
wherein said rotor can has one end fixed to an outer  circumferential
surface of said main shaft and the other end fixed 20 to an outer
circumferential surface of a rotor side plate.  



3. P_ canned motor comprising: a motor frame; a stator provided in said
motor frame; 25 a substantially cylindrical stator can surrounding said
stator hermetically; a rotor provided in said stator; a main shaft for
supporting said rotor; and a rotor can surrounding said rotor hermetically;
30 wherein said stator can has an open end which is fixedly  held by said
stator and a bracket provided on an open end of said  motor frame, said open
end of said stator can being clamped  between said stator and said bracket.
7 JUL 2005  10 4. A canned motor according to claim 3, further  comprising
an O-ring interposed between said stator and said  bracket. 5 5. A canned
motor pump comprising: a canned motor according to any one of claims 1 to 4;
a pump casing connected to one end of said canned motor;  and an impeller
housed in said pump casing and supported by  10 said main shaft of said
canned motor. 


