10 JUN 2005 DESCRI PTI ON FASTENER AND FASTENI NG METHOD Technical Field 5
The present invention relates to a fastener and a fastening nethod for
fastening two or nore nenbers, and nore particularly to a fastenernqugﬂm5
fastening nethod for joining together two or nore nenbers includiAg at

| east one conplicate-shaped plate, for exanple, joining a conponent of 10 a
punp casi ng manufactured by press-formng -and a flange of a notor in a punp
appar atus. Background Art In a plunp apparatus, in order to make the punp
apparatus 15 |ightweight and | ower nmanufacturing cost of the punp

apparatus, it has been practiced t casing by assenbling
pressed products which are nanufacﬂﬁ%%gg%ngéggs-forning of sheet neta

such as stainless steel platxesTamk then tosapRuRt thirsopunp casing on a
flange of a notor. 20 Conventionally, in this kind of punp apparatus, as
shown in FIG 7, a punp casing (pressed punp casing) 10 conposed of

pressed products is prepared, and polis; 14, are_{ixed by welding or the like
to a backside plate 12 of the punp casing 10 at~ predeterm ned positions on
t he circunference The appesepheralvath jpat t kel safest heobacksedeepkat earl? such

that shaft portions of the bolts 14 project fromthe backside plate 12
backwar dl y. TSRt hEEHAY {50t CRGHE TS ARE DSt 014 FFEHdSgedChFEagh

t hr ough- hol %t%r]t@%’ipivﬁﬁﬂ dd aafggeeg@_}: Ilén@fa 8565%@{@@%6}{& dacksidenpl ate

12 is broug into contact with the flange 1

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 pump 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 broucght 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



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 nounting the punp casing 10 onto the notor. THL@W 05
fastening nethod is also used 10 JUN 2U05 for fastening another ] Zg a
pl ate having a conplicate shape. However, the work for fixing bolts to a
plate having a conplicate shape by welding or the like is inefficient, and
5 is the major factor in causing an |ncrease i n production costs.
Particularly, in the punp casing (pressed punp casing) conposed of the
pressed products manufactured by press-form ng of sheet netal such as
stainless steel plate, many wel di ng operatlons and many conponents are
necessary, and hestcenithe amwriRiarg "EGRSET it6i énbyaks BrVEafrekyCPBR 1ARERough

t he pressed guyg casing has been proposed for reduction of production
costs, such® 5sed punp results in an increase in production costs al

t he nore because mfwdhe, alm\eewmasdnf if»ﬂgdic@]suﬁ eecnfa bdeert hemifilgeapr esent
i nvention has been made in yiew .t he above it.is theref re_an obj ect

of the pres@fFPIHAT IBRRD <¥ﬁ “qéofa§¥8néFﬁﬁnasa Pﬁgféﬁ%ﬁﬁ mefhRBd whi ch

can ef fisci eng Ly, and; o+ RraxpeRsiy elanhgieignat aaet-bek «ai pltenidtke mesbes . havi ng
a 20 conplicate shape such as a pressed product constituting a part of a

punp casi ngPartidieldne, 1afd aRETR SR SHBRETE & AFet RERPSFSedd §O’E‘B°5?8w de a

punp appar a&f’ﬁ:h%ogpéé éé&‘%roéu@fs%aﬁ?ﬂa@twwaﬁé@s%%ﬂj &1 9hped
t oget her by the ast ene
metal such as stalnless 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 proposéd 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 :anent_lon to provide
a fastener and a fastening method which can eff*clently and
inexpensively Jjoin together a plate-like member hav.xng a
20 complicate shape such as a pressed product constituting a part
of a pump casing oxr 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



25 30 10 JUN 1005 5 10 15 20 According to are aspect of the present
invention, there is provided a Dunp apparatus conprising: a punp casing
having a plate-like nenber, a cap nut having a main. body and a ttgqﬂgﬁgted
portion projecting fromthe nmain body being fixed to the plate-Ii r
by inserting the thin-walled portion 25 into a through-hole of the

pl ate-1i ke nmenber and caul king the thin-walled portion; and a notor having
a flange, the punp casing being nmounted on the notor by placing the flange
of the notor on the plate-like nmenber and joining together the flange and
the plate-like ne-tuber by screwng a bolt into the cap nut. 30 According to
the present invention, a cap nut is fixed to a plate-like nenber of a puma
casing by caulking, and a part O a cylindrical thin-walled portion fornmed
on the car) nut is cut into recesses of a through-hole to thus prevent the
cap 10 JUN 2005 nut fromrotating. Therefore, a flange of a notor can be
fastened to the plate Iike nmenber wthout performng inefficient welding
operations. Particularly, by using the fastener of the present invention
for fastening the notor and 5 the punp casing (pressed punp casing) which is
conposedfpf pressed products manufactured by press-form ng of sheet netal
such as stainless steel plate and requires many wel di ng

10

15

20 According to an aspect of the present inventicn,
there is provided a pump apparatus comprising: a pump casing

having a plate-like member, 2 cap nut having a main body and
a thin-walled portion projecting from the mzin 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
znd the plate~like member 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 pump casing by caulking, and & part
of a cylindrical thin-walled portion formed on the cap nut is

cut into recesses of a through-hole to thus prevent the cap



operations and many conponents, the working efficiency can be inproved by
elimnating a part of welding operations, and the 10 interior of the pu
casing can be kept airtight or watertight by providing a seal menblbdUN %5 ef
Description of Drawings FIG 1 is a cross-sectional view of a punp casing
(pressed 15 punp casing) to which a fastener according to an enbodi ment of
the present invention is applied; FIG 2 ks an enlarged cross-sectional view
of acap nut; FIG 3 is a front viewwth partially sectional portion of a
punp apparatus to which the fastener according to the 20 enbodi nent of the

present inv ion s pli.ed; FI .4 rough:44 e,schenpti G Vi aws,
show ng one&%xé?r%%ner%gap“r%g%ssesﬁ%eﬁj%’]hgaa gfp?l%tot%ogamy&?{ e-+ﬁllg§k?renber
by caul ki ngiaft&Sed SAcbhr attgh 5P ate-schenahesberewss Sttonhg asofbening5
exanpl e of processes of fixing a cap nut to a plate-like nmenber by

caul ki ng; FIREIE FECRt VL6186 ORGTATAAREW shGW TG HHer B8sefthl yS18F B Rast
punp casing;, and El Gr S B LO9S-SRIHARA] AUrew0f & ;Genvent gral puap 30
casing (pressed punp casing). Best Mde for Carrying Qut the Invention A

f ast eneb ancha paspentrdnget(rotesoodrpimy ¢@s10gJUNR2E05 1entodboesd sodf t he
present invention. will.be descri edt erence t.o . 4. through
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such as stainless steel plate and requires many welding
operations and many components, the working efficiency can bke
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 1is 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

2 fastener and a fastening method according to
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in such_a state that a through hole 16a fornmed in the fl ange
a bolt 30 which 1s screwed ihto 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
circumferential surface thereof. The cap nut 20 has =&
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
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 showh in FIG. 1, the cylindrical thin-walled portion
24 is inserted into a through-hole 12a formed in the backside
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
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



16 is in alignnent 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 caul ki ng, whereby the punp casing 10 is nmounted on the notor. 1Th&N 2005

t hrough- hol e 12a of the backside plate 12 has an unevenness (irregularity)
conprising small projections and 5 recesses at at |least a part of the inner
circunferential surface thereof. Thus, when the cylindrical thin-walled
portion 24 of the cap nut 20 is caul ked and expanded radially outwardly, a
part of the cylindrical thin-walled portion 24 is deforned so as to engage

the projections.a CES88% s nbNUSHRAEYERNLH) EM’% 10, capsnyg 20 f50meq
rotating. ﬂigtﬁir?gbéﬁtﬁlggcaarkiﬁg%rgﬁgn a%% | ar seal ﬁ%nber 40 1s p?essed

to be def oromdih¢ hust&eeping the interior of the punp casing 10 airtight or
watertight. In FIG 1, altho only one cap nut 20 fixed to the backside
plate 12 is shommﬁeatBFHPQEFE%iﬁJi%%)QKHEH 0P&FESEARe® TS ' pridtet & mi ned

positions om,&fengbL SUNHERRRGA J:1 e Agrbpheral <Renti gr-Sfedfeohackside
plate 12. Thus, a plurality 'of bolts 30 which are screwed into the can nuts
20 are &l soresedses 't hicslerginerpaihe fictlpe Apne20cischinged end eHes batkss de

plate 12 by caul king,,and a bart.of the Lindrical thin-wal . portion
24 of the 6%%eﬁ%?‘20 ?%u%ufﬂﬁﬁ%%n%hc T%%§%§%§93#'%%é&?%?%égﬁgﬁgrgg%fagfo
t hus preventhé hezgsapaut 0 20s feom kef adndigexpaitsefoa@ialbe bhangedlp, od the

notor can be fastened to the backside plate 12 w thout perfgrnin

i nef fi ci entP%eF dihg P oFeraiBns e PatEincuiaarisy aF WS thg % ré §§P§%§fi of the

present 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. 1In
FIG. 1, although only one cap nut 20 fixed to the backside plate
12 is shown, a plﬁrality of cap nuts 20 are fixed at
15 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 cap 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 1Za 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, byusingthe 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 reguires 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.
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"IG. 3 shows a pump zpparatus which is assembled by



25 invention for fastening the notor and the punp casing (pressed punp
casing) 10 which is conposed of the pressed products manufactured. by
press-form ng of sheet netal such as stainless steel plate and reqdﬂnw§2W5
many wel di ng operations and many conponents, the working efficiency can be
i nproved by 30 elimnating a part of welding operations, and the interior of
the punp casing 10 can be kept airtight orp watertight by providing the
annul ar seal nenber 40. FIG 3 shows a punp apparatus which is assenbl ed by
10 JUN 2005 fastening a punp casing to a flange of a notor. As shown in
FIG 3, a mprorcl4nbas aufhlapge:1e abtachednie asMat pbtlframersandosaryhng as
a notor bracket, and a rotatable fain shaft 42, and the main shaft 42 is
rotatably sEpporBedabyommper! dwed lowerzarfydheldr i algsadided onbyat hetbowerabeari ng
44 is shown_in FIG  3). As descrjbed 'agovg, a plurality of cap,nuts 20 are
fixed by calfkipg’toothe HIOKSFdR FFAEE 13782 it Hupt S &% Hy ~fe =4t <2
predet er m nedqpost ti0ns <01 fi-heo i 4 swerengeshbpbhe cpepiphssat apoibi,en of

t he backside plate 12, and bolts 30 are screwed into 10 the cap nuts 20 to
fasten tthe Prangecs644nd IHY Backsiakeplrgaring 44nts heheent he Phfp éasi ng
10 i s mounted on the 6 t he M., his_ e e, the_pynp
casing 10 has a c%giﬁégggg§$& ?9$$%hGaEQ%%blé%:C§? é%gfmgégﬁgj ngégégHat
the | ocati onywhengkidg thethailecshafde 421 passes dhrougpunhe ceadinng 10over 17,
thereby sealing the gap between the casing.cover 17 and the nmain shaft_ 42
The annul ar PEESP RERDERUBOEGRDPTS TG TR BLF T HE-PEPFEL S0 “hbE® LRASARAUI ar
groove 26 tgokeepnthe 4He hlcPs e HNELBUP, 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
242. The annular seal member 40 comprising an O-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 10c 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 49.
In the pump apparatus having the above structure, the
main shaft 42 end the impeller 48 are integrally rotated by
30 energizing the motor M, and a fluid (ligquid) is sucked into
the pump chamber 10a through the suction port 10b and
pressurized by the impeller 48, and then discharged through

the discharge port 10c to the ocutside.



casing 10 airtight or watertight. 20 The punp casing 10 has a punp chanber
10a defined by the backside plate 12 and the casing cover 17, and a suction
port 10b and a di scharge port |0c which comunicate with the punﬁ qummpr
10a. As described above, when the punp casing 10 is nounted on t g I'ange
16 of the nmotor M a forward end portion 25 of the main shaft 42 is | ocated
in the punp chanber 10a. An inpeller 48 8s fixed to the forward end portion
of the mn shaft 42 by a nut 4. in the punp apparatus having the above
structure, the nmain shaft 42 and the inpeller 48 are integrally rotated by
30 energi zi ng themst.orsid, tanduahf boi & dHangtid)z lilsy ssickedannteasitd epwfp
charmber |0a through the suction port 10b and pressurized by the inpeller

48, and t h8ACGIESEREr g&F THPGNGh ThEn& e SERar §etPor tPADES 110 t hetutkdiddE 10
JUN 2005 F ugh 14D s mLi.cald how:aRn 4 e ofi 1 R.eeesses
for fixing%Phéggggéégﬁgggq?grgp%rggggg%}ﬁgté¥éﬁaggbégdﬁﬁggpgspogﬁgQ%%%the
backsi de plat eId2tishowkdnmp R GS.hel hehobaghf he oy ltimds iaxeahylhe,n-twee lisei ght

of the cylindri.cal thin-walled 5 porti 24 of the cap.nut 20 _is,

subst a iaPﬁf?&ﬁ%ﬂzﬁcpﬁnghetﬁF?k% séﬁ]%%uf?ﬁ%ﬁ%@%b.l@?r?ﬁ?“&st§h&ﬂfin
FIG 4A, aidhal®ene?2 by taenedakb the ptate: e aknawpr edetrecm ned posild on of
the plate 50 by punching, drilling or the Iike. Next, as shown in FIG 43,
a t hr ough- B8l &S5 amngdried-s® Bkat® hBvetaasBErEETEANLOEEY HOF g oo

surface thecé Oﬁw BY o3 §8LS g&ig%ﬂi%%e,rékkﬁi% dhenpreparedyhole 52..,fhen. as
shown in FI C, the’ &yl Fndri ca
in FIG. 4B, a through-hole 56 is formed so as to have a serration
10 5¢ 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 cap nut 20 is inserted from a
backside of the plate 50 into the through-hole 56, and then
the cvlindrical thin-walled portion 24 is caulked, i.e.,
15 pressed to be expanded by pressing a punch 58 against the
cylindricel thin-walled portion 24. Thus, the cap nut 20 is
fixed by caulking to the plate 50 as shown in FIG. 4D. 2t 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. 52 through 5D schematically show another exaﬁple
of processes for fixing the cap nut 20 to the plate 50. In this
example, the heicht 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. 52, a hole 52 is formed in the plate
50 at a predetermined position of the plateISO by punching,
drilling or the like. Next, as shown in FIG. 5B, a through-hole
56 is formed so as to have projections and recesses in an inner
30 circumferential surface thereof by a piercing operation of the
prepared hole 52. Then, as shown in FIG. 5C, the cylindricel
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



thin-walled portion 24 of the can nut 20 is inserted froma backside of the
plate 50 into the through-hole 56, and then the cylindrical thin-qg{bﬁﬁwwi

portion 24
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is caul ked, i.e., 15 pressed to be expanded by pressing

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 tine, a
ndrical thin-walled portion 24gis cut into the recesses of the
serration 54 forned in the surface 20 of the through-hole 56, thus
the cap nut 20 from rotating. FIGS. 5A through 5D schematically
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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
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
casing 60. The flange of the motor (not shown) is broucght 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,tﬂmaboltséanlmefastenedfrom
the same direction in both of the pressed pump casing and the
cast pump casing, and hence i1t is possible to use the same
assembly line in both of the pressed pump casing and the cast
pump“casing,

2s described above, according to the present invention,
a cap nut is fixed to a plate-like member by caulking, and a
part of a cylindrical thin-walled portion of the cap nut is
cut into an unevenne;é (projections and recesses) of =a
through-hole of the plate-like member to thus prevent the cap

nuot from rotating. Thus, another member can be fastened to the

part
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m ned
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5 time, a part of the cylindrical thin-walled portion 24 is deforned so as
to follow the projections and recesses and to be cut into the regggmﬁam
formed in the inner circunferential surface of the through-hole @
preventing the cap nut 20 fromrotating. 10 In the case where the fastener
and the fastening method according to the present invention are applied to
the punp casing (pressed punp casing) conposed of the pressed products by
press-form ng sheet netal such as stainless steel plate, the pressed punp
casings and the cast punp casings can be 15 assenbled by a common assenbly
line to thugwﬂr@—%@f@ w@fnﬂs@g he{éb%e;w £NEGd 1 qald ks d e dheyeast npunp
casing, as shown in 6, tapped hol 60a are formed in a cast punﬁ

casi ng 60 abrepeﬁdﬁtﬁrnlned | ocations of a backside surface of the cast punp
20 casing 60. The flange of the nmotor (not shown) is brought into contact
with the cast punp casing 60, and bolts 62 are screwed into the tapped

hol es 60a. Thus, the cast pun@ngggkggaﬁopbgngggﬁpgqun t he notor.

Therefore, the bol ts can be fastened from fhe same rection in both of the
pressed punp casi Afeandrehen2s tasnpuep cadiengs ahd entastenes pusdible to
use the sane_ assenbly | ] ne |n both f. the I es unp casing a he .cast
punp caS|ng “Ps “descr i'Ded Above; cC%P&F%g $ %erpgggbﬁf-lﬂvg%tlgﬁk & cap
nut is fixedntouliplate: llicke tmemeetoby 1daukki-3gapand pd at3Q patke ofedent
cylindrical thin-walled portion of the cap.nut is cut into_an unevenness
(prolectlon%‘Xﬁ@?%&%@§8§¥3BFlélZFHrdhgﬁlﬁéFSEbFoﬁﬁgnﬁﬂﬂ?ﬁF%Q%PmﬁﬁﬁéPgto

thus prevenf theLahreq by press—-forming and a flange of a motor in a pump

10 apparatus.



nut fromrotating. Thus, another nenber can be fastened to the 10 JUN 2005
10 plate-like nmenber without performng inefficient welding oper?@iBF§

I ndustrial Applicability 5 The present invention relates to a fas H gﬁd a
fastening nethod for joining together two or nore nenbers including at

| east one conplicate-shaped plate. The present invention can be utilized in
joining a conponent of a punp casing manufactured by press-formng and a
flange of a notor in a punp 10 apparatus. 10 JUN 2005 11 CLAIMS 1. A punp
apparatus conprising: a punp casing haypfgsa plate-like nenber, a cap nut
having 5 a main body and a thin-walled portion projecting fromsaid main
body being fixed to said plate | i ke menber by inserting said thin-walled

portion into at rough hal ai a nber and caul king said
t hi n-wal | ed portﬁon afd P f%‘ f% éﬁnéé?éﬁrgan e, said punp casing being

mounted on said an@ﬁrglﬁ cl@mpﬂgawﬂgn@almllafﬂ@:ngﬁk@fnemed et ont saivd ng
pl ate-1i ke nmenber an jOlnlnqa}ogether said flange and said plate-like
menber by ScFEWMHPE DAY gt idHi R L MRL tAGR 20T AT BERP "Eppacat ¢St

accordi ng . %e%'orrgérlbeaw theL - qCoNmd s RY @ S8aly ITeihele 4 Bk pased ihel ween

said plate- nmber of said punp casing and said cap nut.
said thin-walled portion into a through-hole of said

plate-1like 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;
acapnut fixedtosaidplat-likemember at a fluidpassage
side of said pump casing; and
amotor 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 1inner circumferential surface of said



3. A punp apparatus conprising: 20 a punp casi ng manufactured by
press-formng and having a plate-like nenber; a cap nut fixed to 1 JU\ 2005
saidplat-like nenber at a fluidpassage side of said punp casing; arﬂj zy

not or having a flange, said punp casing and said flange 25 of said notor
bei ng fastened by said cap nut and a bolz screwed into said cap nut. 4. A
punp apparatus according to claim3, wherein said cap nut has a main body
and a thin-walled portion 30 projecting fromsaid nmain body; said

pl ate-1ike {Wf@@éhb}@él@; thrgugh-hole, said plate-like nenber having
projections and Tecesses at at least a part of the inner circunferenti al
surface of said IdhiHIN2005ut 12st Hricegh-twlesidandl shedlcap metmbiesx fhixed to
said plate-]ike nenber b i nserti said thin-walled. portion into said

©hr ough. hol E15 OF L LA d* 3t B0 T REA hhAB e ORhHOBAMMEPnG 48 d IRl o 5
portion. 5.5A RHAR FPRAANUK ACHOREERTahe HAIIMhPr sadd ffitrhara cos@ri si ng
a seal nenber interposed between said plate-like menber of said punp casing
and sai & capenuion.

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.



