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METHOD Techni cal Fi el d5The present invention relates to a fastener and

af ast eni ngoBlokfds for fastening two or nore nmenbers, and wpergpanismul arly
to a fastener and a fastening nethod for joiningtogether two or nore
menbers including at | east oneconplicate-shaped plate, for exanple, joining
a conponent of 10a punp casi ng manufactured by press-form ngmmmmm"”lmmmg
ofa nmotor in a punp apparatus. Background Art In a punp appa er
to make the punp apparat usl5l i ght wepgBtrazp®IORWer nmanuf acturi ng-gpst of the
punp apparatus,it has beenﬁgrﬁacti ced to forma Burrg casi ng by assenbling
pressedpr oducts which are TENERUABE EHSTENINGT MERHAB of sheet netal such
as stainless steel plate, and then to anmount this punpcasing on a flange of
a notor.20Conventionally, in this kind of punp apparatus, as shownin FIG

. 7, a punp casing (pressed punp ca¥eshpicelcBipdded of pressed products is

prepared. and bol 14 are fjxed e, like cksi | at e
12 of thg punp ca 115 %? e&gyg}{‘ﬁﬁﬁg "gosé} é%ngoor?t%ﬁsgflg%ama@ ence in
a peri pher alﬁ@wﬂumﬁnefthbaefbacﬂasﬂenph@twdbﬁmdret hambalnaftamrrhoﬁ@s

ofthe bolts 14 project fromthe backside g te 12, backvvardl¥ Next, the
shaft porti GREGCeulaE YiolkPsa trskenes, addy Aoy 1‘6%1“*’69rred

in a flange h d ba pl bgeug to nt act
with the fl ;:r%gge&lgog‘t%%e °§2r fn%%gr alﬁlgg'grgt%?onige%ﬁéhgacéy dje?éiao'll’gt eoﬁg, and

t hennuts 18 mls@aamrmme@l phetbol for lexanmplestinining backspdeghtitef 12

and the,flange 16 tQ er h a g.1

motor. i o & R R e Eo Rt s Y b gk o PHERG08h ac%%%%ezg
for fasteni g mowirhen repup apparatase having a conplicate sha

the work for fixing bolts to a plate having a conplicat e”I Mﬂ mmmmuw di ng
or the like is inefficient, and 5 is the major factor

i ncrease in production costs . Pargadkdsddnd Art t he purrp eastou®ozf pr essed
punp casing) conposed of the pressed products manufactured by press-form ng
of sheet netal sudi asPempiapparatarsgelinmrder h@aﬂ?kﬂleﬂtﬁ @glﬂi@p@]?la@r@‘h@sand
many co t r [

Xt ooty | RS SRR oher M MR, LIy BBE LAY il SBEREH Y
reduction ofltphmslthraemwlsi@ed sodiorym & puagd gasing bytdssaamhlmg pmssaase in
production cos he, nore bec use of .t he above_reason. Di scl psure
D L nvent | o FRCHAEhAEh ARARET SR RL B bY THRRS TEo A oA BF ABtRREel - and
it is therefRich 3 PUAGH1es Sheed piake,i BnANtheR t8 BmBUMhECLRis 3shRper

and a fastening nmet hod which can effici ently and inexpensively join
t oget her a (afIRd Qe dhpgendfi fgMetdF -conpl i cate shape such as a pressed

product pgonsti tut icihveriinafly] BHBHIARIAA OF puli dbferadiil, BURGIM

nenber. “Another object is to provide a punp app onprising a notor
and a punp dasiFI6.Wii, ch punp jasisiad ((pyesksed pymp mng;)erl@r 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



25 In order to achieve the above object, according to a first aspect of the
present invention, there is provide a fastener ' conprising: a cap nut

havi ng a weigabdy and a thin-walled portion projecting fpefsebeiig® n body,
the cap nut being fixed to a plate-like nmenber by inserting the thin-walled
portion 30 into a through-hole of the plape-Iike nenber and caul ki ng the
thin-walled portion; and a bolt screwed into the cap nut. According to the
present invention, a cap nut is fixed to a plate-like nmenber by caul ki ng,
and a bart gora shdehiia’ ahound §RABAEOTS 4 BETLARI 11629 Lt velled
portion of the cap nut I's cut 1nto an unevennéss (projections a recesses)
, of a througkshagples of the plate |like nenber to thus prevent the cap nut from
rotating. Thus, another mepber can be fastened t.q the plate-like penber
without 5 perfor nitey SVREf it Feﬁ?r&ef?‘afn BP9 %918'1% qQ ? Rlprer EPVéBga'%pect
of the presebinpliceite @hapeh®yueldingnber thel Lagke £8MRhEEEScEERE ALARA.
Wth this anrangenenl, a space, |l ocated at one side of the plate-Ilike nenber

can be kept 18 FREAIQH LRGtertiyFRUSIDIRR dNFLRGSEOL R DYOENEE Lospeestadi t he
present inveptitdenlahaye 18 ﬂ’;@oﬁ!ﬁrﬁgaﬁ1‘1@%;’%&%&3{%&@8%%&\%5&% gd@' M Nng

a through-hole in a plate-like ne r; firxing I'n body
and a t hi n- a&l tee preaseshpprduetsi mapyfastured byi presstyfoxming ofl sheeti ke
i i | D= d., 15 t into th h h- h f th
e Y o Al Bch" s BLAINPLLE b ddel Pide¥) hilhy LOTaiRE80zRRLSS" e
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 In order to achieve the above object, according to a first
aspect of the present invention, there is provide a fastener
comprising: a cap nut having a main body and a thin-walled
portion projecting from the main body, the cap nut being fixed
to a plate-like member by inserting the thin-walled portion

30 into a through-hole of the plate-like member and caulking the
thin-walled portion; and a bolt screwed into the cap nut.

According to the present invention, a cap nut is fixed

to a plate-like member by caulking, and a part of a cylindrical



caul king the thin-walled portion; placing another nenber to be fastened on
the pl ate- Iike nenber; and joi ning together the another nenber and the

pl ate-1i kgoB/§bRss by screwing a bolt into the cap nut. 20paeapifligs to a
third aspect of t%e present invention, there is provided a punp appar atus
conprising: a punp casing having a plate-§i ke nmenber, a cap nut having a
mai n body and a thin-walled portion projecting fromthe main body being
fixed to the plate-like nenber by inserting the thin-walled portion 25 into
a through- h@htixpfwatﬂ%dowﬁlunkafneﬁaeeaa%saﬁ 3o fn% B an&@éhfég
portion; and a notor having a flange, e punp casi ng being nmounted on the
mot or by pl a(@rm:guetdrte.dnsarﬁ;si cﬂeqeﬁasem)t cnf on theoywghrthole k@f melnd eplahe-

j oining togst, I er reW| ng bol t
into the cag" Eiﬁm%g@ % gggghﬁgdqégf e %&%séﬁ? 0 ver%onb%%tg 3‘5‘8 nu?g}l?’f I xed
to a pl at e- lankthenhexbet caarpbamaslsantgi by tsupkatgr-1likd nenbeirt wtheut
cylindrical thin-walled port.ion for on the cap nut is cut into recesses
of a thr ugrP OFMLhG %&z‘@rﬂ %6-5?;9 OP@BAG2PH83925 4 PCT/ JPO1/ 11629
hut fromrotating. InTQ?' ff@rr@edaaéééagsfqih@pf@é@ﬁtfiﬁaeaelbastwénéeeﬁhe
plate-1ike nmenber without performng inefficient welding operat| ons.

Parti cul ar | inner ssirdgcencompsisgsr serrahionr edbith ithisnaryangemensst ani ng

the mot or a%%ace located at one side of the plate-like member can be kept
airtight or watertight.
10 According to a second aspect of the present invention,

there is provided a fastening method comprising: forming a
through-hole in a plate-like member; fixing a cap nut having
a main body and a thin-walled portion projecting from the main
body to the plate-like member by inserting the thin-walled

15 portion into the through-hole of the plate-like member and
caulking the thin-walled portion; placing another member to
be fastened on the plate-like member; and joining together the
another member and the plate-like member by screwing a bolt
into the cap nut.

20 According to a third aspect of the present invention,
there is provided a pump 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 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 a 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



5 the punp casing (pressed punp casing) which is conposed of pressed
products manufactured by press-form ng of sheet netal such as stainless

steel pl aye ¢3sBorequi res many wel di ng operati ons and nany peeypemtAagis, the
wor ki ng efficiency can be inproved by elimnating a part of welding

operations, and the 10 interior of the puyip casing can be kept airtight or
wat ertight by providing a seal nenber. Brief Description of Drawings FIG Z
is a cross-sectional view of a punp casing (pressed 15 punp casing) to

whi ch a fas ele  Anf 1.0 anpediRoel fgent 4 o PLesent. J | LS
applied; FI éﬁ%z e a?%\%ﬁ ed grr 0Ss- se]{:Bta'i oaﬁaffl%/?gev %? g téng&%\rﬁigdlﬁlr% 3is
a front vi eWasitenedar ttical Ithes el aretlike t imemldr a withpowp paper fsrmibnghi ch

t he fastener,_accordi to.t.he 20 e diment of _the present._invention is
appl | oq: i ABeERRClERd (R the bl TRRIHEL | Pack ISRERFTE oht Netho e
processes oOfftakiteneg 6fcelpe piedenta ifvehtibnkeorefdeteihs ahlekinbgorFAk® . 5A
t hrough 5D are schematic, views show ng anot her 25 ~ exanple of processes of

fixing & captRuPW® £3510%-(RIeS IhCasiRg irigh @ s eompesed of

c1 055~ sect | ppRlakao: AR BN RORIT byobr s E26LrRUP SESHEGE A£G 7

Is a cross-Sectional view of a conventional”™ punp pressed punp

casi ng). Besuchkbdes f etadndepgsnst@al t pdatavand oneguines emanyardekding

fasteni ng net rdi o] /. Q539 5 PCT/JP 1629 enbodinents
of “the presBRELATIGRE BRAMMRY solRoREntEs ERe U R 10 SAHERSY PRRHRES, 1
through 6. EmpSovidabyg &1 iHMbratimy s patti 68 weldirse dpeitat ioasi,Nghd, the
conpose ress gro ucts manufactured by press-form nq_dof 5 sheet netal

of .
such asﬂ%tai’- teTdoL: ot the AUIP £8SHRY G bekeRrh @it BturEgvaterkight

embodi nent  gf bRevEHERENE SRWANMeRBeks applied. As shown in FIG 1, a
fastener conprises a substantially cylindrical cap nut 20 fixed to a

backside plate 12 which is one conponent of a punp casing (pressed punp
oo S arnt 3%, & oot BRI BUnb R BRRH B P LASaC 1ot 7 T g
has a conplicate gl@pel 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



As shown in FIG 2, the cap nut 20 has a hole 22 which is open at one end
and has a female screwin an inner 15 circunferential surface thereof. The
cap nut 2@ow@mss26yl i ndrical main body, and a cylindrical pichiypomblsted
portion 24 projecting fromthe cylindrical main body at the open end of the
hol e 22 and having a thickness t of, for ®xanple, about 1.5 mm An annul ar
groove 26 is fornmed in the cap nut 20 so 20 as to surround the cylindrical
thin-wall ed portion 24, and an annul ar seal nenber 40 conprising an elastic
materi al i s enbbdéfenttiso offh€hanpitéSentriatreh tion hilledesgdaby¥rihed Sheldwi N
FIG 1, the cylindrical thin-walled portion 24 is inserted into a

.t hr ough- hol ¥1thy regexence, tonEI68ckdi §8ro9gBl e 12 in such a state that

t he seal menber 4@Qqrix fht ' : t :
cylindrical thi n-\%(;;ll:ﬁ%'dip%)lr‘?ctslizo%th%!ft ???ﬁgﬁ%dl%ﬁ@r%b%@tdhgﬂggpgﬁﬁ%ﬂgg' IS

. securely fixeotippsethefbpriessdprpdactsidavhfabhtupedpbyapraegsifiomingfofii d
passage side, A.fla 16 which. is conponent .of a tqr, i.s bgpought 30
into co actg}\ﬁe'gzhm?ﬁgfb%%%ia(?esb?%i{’geﬁﬁ € %hglﬁﬁﬁ g‘gs‘fq?fd:hlﬁ f"ﬁs TREE a
state that actbitadigly 6lah dfboldneRt ofMthéridoendeinbehtibh ial APIESA. Wi th

the hole 22 _of the cap nut 20, and then a bolt 30 is screwed into the cap
nut 20 fixedSt FhAWR paBkEIfe 1w §2pYSREYS cOMpEises01d 138bstankially py

caul king, waghehwrlikaireap fasi 8§ 4fkéad E@Lwtb%%mcféﬁgﬁ%% WhEch is.

t hrough- hol e"12a of the backside plate 12 has an unevénness %I rregul arity)
conpri si ng omel copponesti ofisaspring Gasious dpressed pampt caspag) 0, tdmedi nner
circunferential ;su . t.her eof . . ep, the cylindrical,thin-walled
portion 24 (%lfg?%g %éﬁﬁ%ﬁsteisscr(?%%i%a\égnghgx%%d&bt %addi a{rpﬁ%ﬁ?b\%ﬂ%y, a
part of theptykientiei tela phiatewdlikedn@mbét Mamdf ddid byepreds afotRiggoage

the projections and recesses, thus preventing the 10 cap nut 20 from

rotating. F@PEnhbeS B compdicaekPRgPerhe annul ar seal menmber 40 is pressed
to be deformed, thysckegR B +9E. 1 2! eiOlcd dlie NHRACAShBYe 192 Apfiidght or
watertight. In FIG £ alt hough onfy one ccéego nut 20 fixed tot zea‘lélyéilgl de

plate 12 isishowpen aafl were i epdofanchphaat @ 26emadef iscarewat 115 apr etimer ni ned

posi ti on LI [f.eren i h i gher a ortion_of t acksi de
pl ate 17 T%&%,g%g%&r%ﬁﬂli ly % r%%f%s%?%? I"¢h a#gescééa\e&uitnt%t?t ﬁ?sca% nut s
20 are al socyddadrlivalhimainebody, dnd @y limwdrdealsthixewaledhsobpidsi de
plate 12 by, caul ki ggt and a part of the cylindrical thin-walled 20 portion

24 of the caf RGPISELiBg.fromnthe (Gl rRFin hodhsdughenepen ierdt o

thus preveniet bge QP18 W2 2Rd’ AAVLAG! ttirﬁ%-knmgref e £dhexhhdfge Aol the
notor can be fastened to the backsi'de plate 12 without perfo m hg
i nef ficient 1wdl ag Bpeannibat groeve iliw [Sprmed doi thet hepf nsted@rsof the

present,25 Laventd f J a . casing ressed
punp cazsclgng?glggv\%‘?%ﬂ&?édc‘%ﬁ%%&l&gﬁg%gg ﬁgo %ﬁég?@%l%%oéﬂ%%%?&y ae{’ﬁr%ﬁ by
press-f or m agnoflaxhsesl medlers4it lvonprdiisding &s e lsstdlc phtéeiahdsr Eititeds
many wel di ng_§%%ert$ti ons _and man¥) co one%ts, t he working efficiency can be
i nproved by el ARG a I58PY Cof “ettdi RGSEREAEYFons, and the interior
of the punp casingsl8héwA e FENt 13 hé WY1 AHdrLr thahtwRY1B8A0Y6GF 1én t he
annul ar seal nmenber 40. FIG 3 shows a punR a{)garat us which is ‘assenbl ed by
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
1§ 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



WO 021 053925 7 PCT/JPO 1 /11629 fastening a punp casing to a flange of a
notor. As shown in FIG 3, a notor Mhas a flange 16 attached to a notor
frame andypepisidgs as a notor bracket, and a rotatabl e mai pcshadivigsd and
the main shaft 42 is rotatably supported by upper and | ower 5 bearings 44
(only the |l ower bearing 44 is shown in FI& 3). As described above, a
plurality of cap nuts 20 are fixed by caulking to the backside plate 12 of
the punp casing 10 at predeterm ned positions on the circunference in the
peripheral paklie0n20byt Gaub.mhﬁl,d@hekeby iie 9ﬂﬂﬁb@h§§n§_01@rﬂs She@WEsH | Nt 0
10 the cap nuts 20 to fasten the flange 16 and the backside plate 12, and
. hence the ponptb&smegore is nounted on the flange 16 of the motor M In

this exanple, the WAl h a ' l%%ﬁ?sf' 7, laag%?zrqg i.cal
seal 46 is di sposgggggh?%?g{ﬂogé?ﬁoﬁi eogf’gsti%gt e rnalll'd']nE Ha pa%%gésﬁ

. through theunevengessyqririreguliaaritlyy) smipmieimte syl baprerections sandg
cover 17 _and the main shaft 42. The a | ar,_seal .menber 40 conprising an
0¥ ng 15 1 FECERSPRE: Bhol St PR JOMPS AN EE P HaR AL T At e
punp casi ngth@rabet,i Ibhull, WRdrtheddlindrldel RUAR-Ga3188 Jé-tisn 24Ps¥D
chanber 10a defined by the backside plate 12 and the casing cover_ 17, and a

sucti on por theogagnauk 4PsisRaplked ant expanded: sasialdyt autiwardivie dunp
chanber 10a | t ' s t he
lange 16 oP*Eheoiorhs i1 ERfbal (R WRITUATL6PRIEY 4 I abRbEREH, 88 ' G
| ocat ed i n wisetplanyadeather ptdpectibonsald recd8ses, filwes preventihgruvlee d end
portion of the mn shaft 42 by ,a nut 49_1ln . the pu appar at.ys. havi t he
above st ucF&Pe,m’:%;‘_?amf%ﬁ°§‘h£¥f=aﬁén8nd Fﬁgtpﬁﬁé! e _r%a‘fﬁflétﬁ’al%
rotated by 3@neNeardséhNindmser aig0Ls bradbd thl Be Hdfdfmbd]) thass thd Nt o

t he punp chanber 10a throu%h t he suction port 10b and pressurized by the

i npel | er 48thenintarhoyiet pUmp [FaRNg Llcadrséght pr patertdghte tFR
out si de. %Qof{ %ﬁ%cﬁ 89]}‘15@‘@&2)% 20 fixed to the backside plate

12 is shown, a plurality 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 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 usingthe 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




FI GS. 4A through 4D schematically show an exanple of processes for fixing
the cap nut 20 to a plate 50. The plate 50 corresponds to the backsi de

plate 12 \wwhQWasdods FI GS. 1 through 3. In this exanple, thepgegyehiieis the
cylindrical thin-walled 5 portion 24 of the cap nut 20 is substantially

equal to the thickness of the plate 50. Frst, as shown in FIG 4A a hole
52 is fornmed in the plate 50 at a predeterm ned position of the plate 50 by
punching, drilling or the like. Next, as shown in FIG 4B, a through-hole

56 is for WQa%Qeﬁinboah?ﬁﬂﬁacéﬂﬁ&t'&6’rh]iO.L d B al MORbrsUrAgicenddperaef by
a serration operation of the grepared hol e 52. Then, as shown in FIG 4C,

~ the cylindrF3&l. 8hi a-maktpbzdMpbasi anfiange 1hecatbpched Lo 2 motperframerom a

backsi de of Q. i h-.haj t | jdri cal
Chi n-wal | od Bor pP5RLE ¥ ThiphEbietlr 3 8 et d ey BRafY4FT ! O
. pressing a pudcthéthadgashafttid®e isyrotatably supporweld by yppdrn and2ldowdihus,

the cap nut 20 i,s fixed by caul ki to the plate, 50 as, shown i I 4D. At
this tine, RepEPISt A 4O ?’eri ngthf’ﬁ?ﬁ;gPFeg‘lpb?t?%?n"%“?s*n%‘gtCf?)nto t he
recesses of the sggr@és@ribdd fddRd anplhraFiky ¥recidp Mmitd 2o hbeogmkedol e
56, thus preventlaﬁ the cap nut 20 fromrotating. FIGS. 5A through 5D

schemat i cal by shavhkinetberthshanksisie platesiesof dihe ipumpycaréngapl i 20
to th | at ek 0l i i i Ll n-qal | ed
bor {1 o' 24 DESptpRnied S8 She BARIE I ouliearfichly Rl Satafilrals ©

50. First, perideonnof rthd Backdide pldate 32, and doies B0 dree spratvedSintd a
predet ey mi ned position qf. the_plate [0 unchin rilling or t like.
Rext . o8 snowie PrprTEEs 29 ©3°eRrBes e RioBge 16 diddhe bagls Ehe plate

proj ections 12ndahBCREAEE tRedPump Eds cig GeriouetedabnsthéaERaher eOf by

a piercing operation of the prepared hole 52. Then, as shown in FIG 5C
t he cyl i ndr ofathehmet@d Med portion 24 of the cap nut 20 is inserted froma

backsi de of the pkat i e 5 102Rd &t Be : 3925
9 PCT/JP01/ 11629 Itlﬁeegégi %géﬁg%?'t ﬁ%% re}%%or ilgnﬁgi ?se%gzﬁ e%,%?.ée.,
pressed to W ,eapdraatkdharbcadssaglad purecdiSpoagdi aistthehdocatiodrwhete
thin-wa] | ed portion 24. Thus, the c nut, 20, is fixed by caylKki to the
plate 59 as Wﬁlpnszih—?fat Jg%_pa&sqshi%grgugpng{leegwg tite kylﬁ%’?&&%l

t hi n-wal | ed geantingntRé ¢&p Iiviedithe é&sing icdviedwllhendrdiembianshape
recesses and to be cut 1nto the recesses forned in the inner | .

ci rcunf erentdizal Fhefarrular meal nesbgr-4comps isingsapQvaindg A§ fhetedp nut

20 from rot iéxit%g'thlao Rul e é%t%%v\gng%etbhﬁegg%ﬁaein ?i&P%% agﬁgn%as ng

met hod according to the pres invention are applied to the punp
(pressed pumpsdag 1) adoerpighdd oof walterpigbted products by press-forning

sheet al such stainl . | h e . i Nas d the
cast puRb casi ngs thenpRub SR IH nRSES Temid SHBRBERCIORAFE R BYSHRR
[ Epr ove a wgaldflsdw.d@‘ i:ilgitﬁning.a:gga:ﬂé ica];alihyg, covet hE7 cafid au&nceaehng%léas
shown in FI , tapp ol es a are fornmed in a cast pu casj ng at
predet er mi nddA Gk PoﬁésﬁhaﬁgﬁaERET- 0% m%ﬁg\e Wﬁ‘_&c@&& Q;ErﬁhptEB. RYEP ng
60. The flanganifer 1920t 85 §88¢x DHEI b e PR tthwbﬁmggesgihgmh%% ge

cast punp casing 60, and bolts 62 are screwed into thée tappe ol es .
Thus, the casunhedovathedBndges Lepafitthe metoreMam dor endrporthenpol t s

can be fast eedyfd AMLNEnaNC4g' 15015004 AP RS TS HaGiBREI18UTP ARSI NO
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 and the impeller 48 are integrally rotated by
30 energizing the motor M, and a fluid (liquid) 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 outside.



25 cast punp casing, and hence it is possible to use the sanme assenbly |ine
in both of the pressed punp casing and the cast punp casing. As descri bed

above, acggy@Bjog@t0 the present invention, a cap nut is fipcgipbR11829
pl ate-1i ke menber by caul king, and a 30 part of a cylindrical thin-walled

portion of the cap nut is cut into an une¥%enness (projections and recesses)
of a through-hole of the plate-like nenber to thus prevent the cap nut from
rotating. Thus, another nenber can be fastened to the WO 02/ 053925 10
PCT/ JPO 1/ 11629 pFaGs-| ike thmuumgh WDt remhenpdrifoalliynghowfdn céxanplel of ng

operations. Industria licability 5 Th t ' | at t
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the plate 50 by punching, drilling or the like. Next, as shown
in FIG. 4B, 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 cap 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 exa:ﬁple
of processes for £ixing the cap nut 20 to the plate 50. 1In 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. 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 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 2. A fastener' according to claim11, wherein said through-hole of said
pl ate-1i ke nmenber has uneven inner surf ace . 15 3. A fastener according to
claim 2, wharRssai d uneven inner surface conprises serr acrQpro1/fe29”
fastener according to any one of clains 1 to 3, further conprising a seal
menber interposed between said 20 pl ate-Ig ke nenber and said cap nut. 5. A
fastener according to any one of clains 1 to 4, wherein said plate-Ilike
nmenber conprises a conponent of a punp casing, and said bolt is screwed
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with a flange Cof ast eni ng net hod conpri si ng: formng

.t hrough- hol preasadpltax ebe |mepm¢1@rbyfpx6ﬁglagcappﬂmtchheﬁﬂ ragainad ntledy
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- through- hol gigbdshy daukkind iteethergiateasd s@tducmgmam*mt - wale! eltlis

portion; WO 02/ 053925 12 PCT/ JPOL/ 11629 El aci.ng anot her nenber to be
fastenecﬁ ontimed 5 Part of the cylindrical thin-walled portion 24 1is

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 éan 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.

As 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 unevennes_é (projections and recesses) of a
through-hole of the plate-like member to thus prevent the cap

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



| i ke menber; and joining together said another nenber and said platelike
menber by screwing a bolt into said cap nut. 5 7. A fastener nethod

accor di ngwhQ2ekakén 6, further conprising nounting a seal i pgTeePAG290N said
cap nut before fiXing said cap nut to said plate-like menber. 10 8. A punp
apparatus conprising: a punp casing having a plate-Iike nmenber, a cap nut
having a nain body and a thin-walled portion projecting fronlsaid mai n body
being fixed to said plate-like nenber by inserting said thin-walled portion
into a throygheBohexal mahser! Hienbuke ﬁérf@mﬁsg a&ﬁeﬁah&bm Sfdling
thin-walled portion; and a notor having a flange, said punp casing belng

_ nmounted on SRPHakdOBS. by placing said flange of said notor on said

pl ate-1i ke nmenber and joining together said flange and said plate-Ilike
menber by screwing a bolt into said cap nut. 20 9. A punp apparat us

. according to claim38, furtherImdwytrisilnpplsicalbildtyer interposed between
said plate-like negber of said casi ng .and said cap,_nut
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5. A fastener according to any one of claims 1 to 4,
wherein said plate-like member comprises a component of a pump
casing, and said bolt is screwed into said cap nut after bringing

25 said plate-like member into contact with a flange of a motor.

6. A fastening method comprising:
forming a through-hole in a plate-like member;
fixing a cap nut having a main body and a thin-walled
30 portion projecting from said main body 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 portion;
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like member by screwing a bolt into said cap nut.

5
7. A fastener method according to claim 6, further
comprising mounting a sealing member on said cap nut before
fixing said cap nut to said plate-like member.
10 8. A pump apparatus comprising:

a pump casing having a plate-like member, a cap nut having
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
15 member and caulking said thin-walled portion; ahd
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.
20
9. A pump apparatus according to claim 8, further
comprising a seal member interposed between said plate-like

member of said pump casing and said cap nut.



