
10 JUN 2005  DESCRIPTION FASTENER AND FASTENING METHOD  Technical Field 5
The present invention relates to a fastener and a  fastening method for
fastening two or more members, and more  particularly to a fastener and a
fastening method for joining  together two or more members including at
least one  complicate-shaped plate, for example, joining a component of 10 a
pump casing manufactured by press-forming and a flange of  a motor in a pump
apparatus. Background Art In a plump apparatus, in order to make the pump
apparatus  15 lightweight and lower manufacturing cost of the pump
apparatus,  it has been practiced to form a pump casing by assembling
pressed  products which are manufactured by press-forming of sheet metal
such as stainless steel plate, and then to amount this pump  casing on a
flange of a motor. 20 Conventionally, in this kind of pump apparatus, as
shown  in FIG. 7, a pump casing (pressed pump casing) 10 composed of
pressed products is prepared, and bolts 14 are fixed by welding  or the like
to a backside plate 12 of the pump casing 10 at  predetermined positions on
the circumference in a peripheral 25 portion of the backside plate 12 such
that shaft portions of  the bolts 14 project from the backside plate 12
backwardly.  Next, the shaft portions of the bolts 14 are passed through
through-holes 16a formed in a flange 16 of a motor, and the  backside plate
12 is brought into contact with the flange 16 



30 at the peripheral portion of the backside plate 12, and then  nuts 18 are
screwed onto the bolts 14 to -fasten the backside  plate 12 and the flange
16 together, thereby mounting the pump  casing 10 onto the motor. This
fastening method is also used 10 JUN 2U05  for fastening another member to a
plate having a complicate shape. However, the work for fixing bolts to a
plate having a  complicate shape by welding or the like is inefficient, and
5 is the major factor in causing an increase in production costs.
Particularly, in the pump casing (pressed pump casing) composed  of the
pressed products manufactured by press-forming of sheet  metal such as
stainless steel plate, many welding operations  and many components are
necessary, and hence the working 10 efficiency is extremely low. Although
the pressed pump casing  has been proposed for reduction of production
costs, such  pressed pump results in an increase in production costs all
the more because of the above reason. 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 fastener and a fastening method which
can efficiently and  inexpensively join together a plate-like member having
a 20 complicate shape such as a pressed product constituting a part  of a
pump casing or the like, and another member. Another object is to provide a
pump apparatus comprising  a motor and a pump casing which are joined
together by the  fastener. 



25  30 10 JUN 1005  5 10  15  20 According to are aspect of the present
invention, there is provided a Dump apparatus comprising: a pump casing
having a plate-like member, a cap nut having a main. body and  a thin-walled
portion projecting from the main body being fixed  to the plate-like member
by inserting the thin-walled portion 25 into a through-hole of the
plate-like member and caulking the  thin-walled portion; and a motor having
a flange, the pump  casing being mounted on the motor by placing the flange
of the  motor on the plate-like member and joining together the flange  and
the plate-like me-tuber by screwing a bolt into the cap nut. 30 According to
the present invention, a cap nut is fixed  to a plate-like member of a puma
casing by caulking, and a part  Of a cylindrical thin-walled portion formed
on the car) nut is  cut into recesses of a through-hole to thus prevent the
cap 10 JUN 2005  nut from rotating. Therefore, a flange of a motor can be
fastened to the plate like member without performing  inefficient welding
operations. Particularly, by using the  fastener of the present invention
for fastening the motor and 5 the pump casing (pressed pump casing) which is
composed of  pressed products manufactured by press-forming of sheet metal
such as stainless steel plate and requires many welding  



operations and many components, the working efficiency can be  improved by
eliminating a part of welding operations, and the 10 interior of the pump
casing can be kept airtight or watertight  by providing a seal member. Brief
Description of Drawings FIG. 1 is a cross-sectional view of a pump casing
(pressed  15 pump casing) to which a fastener according to an embodiment  of
the present invention is applied; FIG. 2 is an enlarged cross-sectional view
of a cap nut;  FIG. 3 is a front view with partially sectional portion  of a
pump apparatus to which the fastener according to the  20 embodiment of the
present invention is applied; FIGS. 4A through 4D are schematic views
showing one  example of processes of fixing a cap nut to a plate-like member
by caulking; FIGS. 5A through 5D are schematic views showing another  25
example of processes of fixing a cap nut to a plate-like member  by
caulking; FIG. 6 is a cross-sectional view showing the assembly  of a cast
pump casing; and FIG. 7 is a cross-sectional view of a conventional pump  30
casing (pressed pump casing). Best Mode for Carrying Out the Invention A
fastener and a fastening method according to 10 JUN 2005  embodiments of the
present invention will be described below  with reference to FIGS. 1 through
6. FIGS. 1 and 2 show a pump casino (pressed pump casing),  



composed of press products manufactured by press-forming of  5 sheet metal
such as stainless steel plate, to which a fastener according to an
embodiment of the present invention is applied.  As shown in FIG. 1, a
fastener comprises a substantially  cylindrical cap nut 20 fixed to a
backside plate 12 which is  one component of a pump casing (pressed pump
casing) 10, and 10 a bolt 30 which is screwed into the cap nut 20. The
backside  plate 12 is a plate-like member manufactured by press-forming  and
has a complicate shape. As shown in FIG. 2, the cap nut 20 has a hole 22
which  is open at one end and has a female screw in an inner  15
circumferential surface thereof. The cap nut 20 has a cylindrical main body,
and a cylindrical thin-walled portion  24 projecting from the cylindrical
main body at the open end  of the hole 22 and having a thickness t of, for
example, about  1.5 mm. An annular groove 26 is formed in the cap nut 20 so
20 as to surround the cylindrical thin-walled portion 24, and an  annular
seal member 40 comprising an elastic material is fitted  into the annular
groove 26, if necessary. As shown in FIG. 1, the cylindrical thin-walled
portion  24 is inserted into a through-hole 12a formed in the backside  25
plate 12 in such a state that the seal member 40 is fitted into the annular
groove 26, and then the cylindrical thin-walled  portion 24 is caulked,
whereby the cap nut 20 is securely fixed  to the backside plate 12 of the
pump casing 10 at a fluid passage  side. A flange 16 which is a component of
a motor is brought 30 into contact with the backside plate 12 of the pump
casing 10  in such a state that a through hole 16a formed in the flange  



16 is in alignment with the hole 22 of the cap nut 20, and then  a bolt 30
is screwed into the cap nut 20 fixed to the backside 10 JUN 2005  6 plate 12
by caulking, whereby the pump casing 10 is mounted  on the motor. The
through-hole 12a of the backside plate 12 has an  unevenness (irregularity)
comprising small projections and  5 recesses at at least a part of the inner
circumferential surface thereof. Thus, when the cylindrical thin-walled
portion 24 of  the cap nut 20 is caulked and expanded radially outwardly, a
part of the cylindrical thin-walled portion 24 is deformed so  as to engage
the projections and recesses, thus preventing the 10 cap nut 20 from
rotating. Further, by this caulking, the  annular seal member 40 is pressed
to be deformed, thus keeping  the interior of the pump casing 10 airtight or
watertight. In  FIG. 1, although only one cap nut 20 fixed to the backside
plate  12 is shown, a plurality of cap nuts 20 are fixed at jr predetermined
positions on the circumference in the peripheral  portion of the backside
plate 12. Thus, a plurality of bolts  30 which are screwed into the can nuts
20 are also used. In this manner, the cap nut 20 is fixed to the backside
plate 12 by caulking, and a part of the cylindrical thin-walled  20 portion
24 of the cap nut 20 is cut into the recesses of the through-hole 12a to
thus prevent the cap nut 20 from rotating.  Therefore, the flange 16 of the
motor can be fastened to the  backside plate 12 without performing
inefficient welding  operations. Particularly, by using the fastener of the
present 



25 invention for fastening the motor and the pump casing (pressed  pump
casing) 10 which is composed of the pressed products  manufactured. by
press-forming of sheet metal such as stainless  steel plate and requires
many welding operations and many  components, the working efficiency can be
improved by 30 eliminating a part of welding operations, and the interior of
the pump casing 10 can be kept airtight or watertight by  providing the
annular seal member 40. FIG. 3 shows a pump apparatus which is assembled by
10 JUN 2005  fastening a pump casing to a flange of a motor. As shown in
FIG. 3, a motor 14 has a flange 16 attached to a motor frame  and serving as
a motor bracket, and a rotatable main shaft 42,  and the main shaft 42 is
rotatably supported by upper and lower 5 bearings 44 (only the lower bearing
44 is shown in FIG. 3).  As described above, a plurality of cap nuts 20 are
fixed  by caulking to the backside plate 12 of the pump casing 10 at
predetermined positions on the circumference in the peripheral  portion of
the backside plate 12, and bolts 30 are screwed into 10 the cap nuts 20 to
fasten the flange 16 and the backside plate  12, and hence the pump casing
10 is mounted on the flange 16  of the motor M. In this example, the pump
casing 10 has a casing cover  17, and a mechanical seal 46 is disposed at
the location where  15 the main shaft 42 passes through the casing cover 17,
thereby sealing the gap between the casing cover 17 and the main shaft  42.
The annular seal member 40 comprising an 0-ring is fitted  into the annular
groove 26 to keep the interior of the pump  



casing 10 airtight or watertight. 20 The pump casing 10 has a pump chamber
10a defined by the  backside plate 12 and the casing cover 17, and a suction
port  10b and a discharge port l0c which communicate with the pump  chamber
10a. As described above, when the pump casing 10 is  mounted on the flange
16 of the motor M, a forward end portion 25 of the main shaft 42 is located
in the pump chamber 10a. An  impeller 48 is fixed to the forward end portion
of the min shaft  42 by a nut 4. in the pump apparatus having the above
structure, the  main shaft 42 and the impeller 48 are integrally rotated by
30 energizing the motor N, and a fluid (liquid) is sucked into the pump
chamber l0a through the suction port 10b and  pressurized by the impeller
48, and then discharged through  the discharge port 10c to the outside. 10
JUN 2005  8 FIGS. 4A through 4D schematically show an example of  processes
for fixing the cap nut 20 to a plate 50. The plate  50 corresponds to the
backside plate 12 shown in FIGS. 1 through  3. In this example, the height
of the cylindrical thin-walled 5 portion 24 of the cap nut 20 is
substantially equal to the  thickness of the plate 50. First, as shown in
FIG. 4A, a hole  52 is formed in the plate 50 at a predetermined position of
the plate 50 by punching, drilling or the like. Next, as shown  in FIG. 43,
a through-hole 56 is formed so as to have a serration 10 54 in a front
surface thereof by a serration operation of the  prepared hole 52. Then, as
shown in FIG. 4C, the cylindrical  



thin-walled portion 24 of the can nut 20 is inserted from a  backside of the
plate 50 into the through-hole 56, and then  the cylindrical thin-walled
portion 24 is caulked, i.e., 15 pressed to be expanded by pressing a punch
58 against the  cylindrical thin-walled portion 24. Thus, the cap nut 20 is
fixed by caulking to the plate 50 as shown in FIG. 4D. At this  time, a part
of the cylindrical thin-walled portion 24 is cut  into the recesses of the
serration 54 formed in the surface 20 of the through-hole 56, thus
preventing the cap nut 20 from  rotating. FIGS. 5A through 5D schematically
show another example  of processes for fixing the cap nut 20 to the plate
50. In this  example, the height of the cylindrical thin-walled portion 24
25 of the cap nut 20 is higher than the thickness of the plate  50. First,
as shown in FIG. 5A, a hole 52 is formed in the plate  50 at a predetermined
position of the plate 50 by punching,  drilling or the like. Next, as shown
in FIG. SB, a through-hole  56 is formed so as to have projections and
recesses in an inner 30 circumf erential surface thereof by a piercing
operation of the  prepared hole 52. Then, as shown in FIG. 5C, the
cylindrical  thin-walled portion 24 of the cap nut 20 is inserted from a
backside of the plate 50 into the through-hole 56, and then 10 JUN 2005  9
the cylindrical thin-walled portion 24 is caulked, i.e.,  pressed to be
expanded by pressing a punch 58 against the  cylindrical thin-walled portion
24. Thus, the cap nut 20 is  fixed by caulking to the plate 50 as shown in
FIG. 5D. At this 



5 time, a part of the cylindrical thin-walled portion 24 is  deformed so as
to follow the projections and recesses and to  be cut into the recesses
formed in the inner circumferential  surface of the through-hole 56, thus
preventing the cap nut  20 from rotating. 10 In the case where the fastener
and the fastening method  according to the present invention are applied to
the pump  casing (pressed pump casing) composed of the pressed products  by
press-forming sheet metal such as stainless steel plate,  the pressed pump
casings and the cast pump casings can be 15 assembled by a common assembly
line to thus improve a working  efficiency. Specifically, in the cast pump
casing, as shown in FIG.  6, tapped holes 60a are formed in a cast pump
casing 60 at  predetermined locations of a backside surface of the cast pump
20 casing 60. The flange of the motor (not shown) is brought into  contact
with the cast pump casing 60, and bolts 62 are screwed  into the tapped
holes 60a. Thus, the cast pump casing 60 is  mounted on the motor.
Therefore, the bolts can be fastened from  the same direction in both of the
pressed pump casing and the 25 cast pump casing, and hence it is possible to
use the same  assembly line in both of the pressed pump casing and the cast
pump casing. Ps described above, according to the present invention,  a cap
nut is fixed to a plate-like member by caulking, and a  30 part of a
cylindrical thin-walled portion of the cap nut is cut into an unevenness
(projections and recesses) of a  through-hole of the plate-like member to
thus prevent the can  



nut from rotating. Thus, another member can be fastened to the 10 JUN 2005
10 plate-like member without performing inefficient welding  operations.
Industrial Applicability 5 The present invention relates to a fastener and a
fastening method for joining together two or more members  including at
least one complicate-shaped plate. The present  invention can be utilized in
joining a component of a pump casing  manufactured by press-forming and a
flange of a motor in a pump  10 apparatus. 10 JUN 2005  11 CLAIMS  1. A pump
apparatus comprising: a pump casing having a plate-like member, a cap nut
having  5 a main body and a thin-walled portion projecting from said  main
body being fixed to said plate-like member by inserting  said thin-walled
portion into a through-hole of said  plate-like member and caulking said
thin-walled portion; and 10 a motor having a flange, said pump casing being
mounted  on said motor by placing said flange of said motor on said
plate-like member and joining together said flange and said  plate-like
member by screwing a bolt into said cap nut. 15 2. A pump apparatus
according to claim 1, further  comprising a seal member interposed between
said plate-like  member of said pump casing and said cap nut. 



3. A pump apparatus comprising: 20 a pump casing manufactured by
press-forming and having  a plate-like member; a cap nut fixed to
saidplat-like member at a fluidpassage  side of said pump casing; and a
motor having a flange, said pump casing and said flange  25 of said motor
being fastened by said cap nut and a bolt screwed  into said cap nut. 4. A
pump apparatus according to claim 3,  wherein said cap nut has a main body
and a thin-walled portion  30 projecting from said main body; said
plate-like member has a through-hole, said  plate-like member having
projections and recesses at at least  a part of the inner circumferential
surface of said 10 JUN 2005  12 through-hole; and said cap nut is fixed to
said plate-like member by  inserting said thin-walled portion into said
through-hole  of said plate-like member and caulking said thin-walled  5
portion. 5. A pump apparatus according to claim 3 or  4, further comprising
a seal member interposed between said  plate-like member of said pump casing
and said cap nut. 


