SPECFFI CATI ON HYDRAULI C MACHI NE, OPENI NG FLANGE COF
HYDRAULI'C MACHI NE AND METHCD OF PRODUCTI ON THEREOF TECHNI CAL FI ELD

5 . The present invention relates to a hydraulic machine, in
particular, a flange nmenber provided around a fluid inlet opening or a
fluid outlet opening of a hydraulic machine for connection of the
opening with an outside conduit neans. BACKGRCUND CFfTHE IPYENTICN %0
In a hydraulic nmachine such as a pu or a flange to be
prOVIdgd around a fluid inlet openlnEPEb&Fkg%g or a fluid outlet opening so

that, when a separate Hygﬁgﬁif@eﬂﬁgﬁgﬂ QRRgchHpd to the
epeni 19,1002 o B e Rt Wy . AR B
fastened by fastener means such as bolts and nuts. Fig. 5 shows
an exanpl e of TBOMKIGALORYEDDI onal fl ange provided on a hydraulic
machine. In this exanple, a short tubul ar nenber 12 is connected at a
rimof an >openi ng dfhe¢ hpresent invention relates to a hydraulic machine,
in particular, a flange member provided around a fluid inlet
opening or a fluid outlet opening of a hydraulic machine for
connection of the opening with an outside conduit means.
BACKGROUND OF THE INVENTION
10 In a hydraulic machine such as a pump, it is common
for a flange to be provided around a fluid inlet opening
and/or a fluid outlet opening so that, when a separate
outside conduit means is connected to the'opening, a flange
provided at an end of the conduit means is aligned with and
15 connected to the flange of the fluid machine and securely
fastened by fastener means such as bolts and nuts.

Fig. 5 shows an example of such a conventional flange
provided on a hydraulic machine. In this example, a short
tubular member 12 is connected at a rim of an opening of the

20 machine at one end thereof and is provided at fhe other end
with a flange member 18 made of a sheet like member. The
flange member 18 is provided on its inside surface with an
annular reinforcement member 22, and the reinforcement
member is supported by a bracket 24. When a conduit member

25 is connected to the flange member 22, a flange of the
conduit member is engaged with the flange 18 with a gasket
being interposed therebetween and fastened to the flange 18

by means of bolts and nuts or the like.
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20 méchine at one end thereof and is provided at the other end wth a
fl ange nenber 18 nade of a sheet |ike nmenber. The flange nenber 18 is
provi ded on its inside surface with an annul ar rei nforcenent nenber
22, and the reinforcenent menber is supported by a bracket 24. Wen a
conduit nmenber 25 is connected to the flange nenber 22, a flange of the
conduit nenber is engaged with the flange 18 wth a gasket bei ng

[ nter posed t her ebet ieeth ANC JAMANGHAIC oS thANREBErs 22 dla "BREo"

bolts and nuts or the

In this converéifchchid . thd e TRIRENS %%ea5ge5ér%ﬁ;ﬁagarafgigfff&&théhe

flange 18 are prepared separately fromthe In order to reduce

an amount of ADAKES rOUSor@s®lto reduBdl @hl AmobAtPErUSEHrEPrbQE &t SITENt S
that cone into contact 5 wth a fluid passing through the machine in

operation matdei&bytd askiaidedl aRsifdrm elements thhf. c&mé hoNBo aEeh Fiekt
conventional art in which a flange 30 is integrally formed with a body
of a hydraul iwith a fluid passing through the machine in operation

thereby reducing costs.

Fig. 6 shows another conventional art in which a
flange 30 is integrally formed with a body of a hydraulic
machine and machined to form an O-ring receiving groove in

10 its surface. When connected to a conduit means, the flange
is provided with an O-ring in the groove to hermetically
seal the connection between the flange and the conduit means.

However, the above-noted conventional arts involve the
following problems.

15 In the first conventional art, in order to assure
sealing of the connection between the flange member 18 and a
conduit means connected thereto, it is necessary for the
flange member 18 to have a highly finished surface. However,
heat transmitted to the flange member 18 during welding of

20 the reinforcement member 22 to the flange member 18 affects
the surface of the flange member 18 and causes a
deterioration in the degree of finishing of the surface.
Further, since the flange member 18 is generally formed of
stainless steel, a friction coefficient of the surface of

25 the flange member 18 is small and thus a gasket interposed
between the flange member 18 and a conduit connected thereto
tends to slide thereby causing a lowering in sealing

therebetween.
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naéthé and machined to forman Oring receiving groove in 10 its

surface.” Wen connected to a conduit 'neans, the flange i's provided
with an Oring in the groove to hernetically seal the connection
bet ween the flange and the conduit neans. However, the
above- not ed conventional arts involve the foll owi ng problens. 15
In the first conventional art, in order to assure seal ing of the

connecti on between er_ 18 a. . copduj t ans_connect ed
thereto, it is necé§§§#%£ or tge af%l%ﬁ%%? %gggég’lg %Erﬂgg%saag%ghIXB
finished surfgssnlsi@VWer ekiqgh 104 o] ge_nmenber
during meldiﬁgﬁof 20 tf&gre§$ﬁ%$g%hé%t ne&%é? B% F% ﬁﬂe ??aﬁae menber 18

af fects hal€h S A QCeF Ofnd her {d ANgss &e@St@n?oEﬁuﬁﬁé Q—Eﬁ??her,

deterioration in the degree of finishing of the surface.

since the fl angeeireiergddoves Peneral ly forned of stainless steel, a
friction coefficient of the surface of 25 the flange nenber 18 is smal

and thus & gasket i¥nerjgisedf the adowesnotba prapuemseihesrnd8 and a _
conduit connected thereto tends to slide thereby causing a lowering in
seal i ng ¢PRYebeiorah arts, the present invention is direefed to a
flange member which can facilitate formation of a highly
reliable seal and can be produced at low cost, a hydraulic
machine with such a flange and a method of production
10 thereof.
DISCLOSURE OF THE INVENTION
The present invention provides an annular flange
member adapted to be provided around a fluid passage opening
of a housing of a hydraulic machine to connect a fluid
15 conduit means to the fluid passage opening. The annular
flange member comprises an inside surface facing the housing,
an outside surface opposite the inside surface, and a
through hole exténding from the inside surface to the
outside surface and fluidly communicated with the fluid
20 passage opening. The outside surface is provided with a
press formed O-ring receiving groove surrounding the through
hole.
The O-ring réceiving groove may be formed by a half
die cutting press operation.
25 Specifically, the flange member may include an annular
projection formed on the inside surface corresponding to the
O-ring receiving groove and a recess formed in the inside
surface around a root of the annular projection.
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The ‘conventional art shown in Fig. 6 involves a probl em of high costs
i'n produci ng the flange 30 as . machining of the flange is required to
formthe O-ring recei ving groove 32. 5 In light of the
above-noted problens in the conventional arts, the present invention
Is directed to a fl ange nmenber which can facilitate formati on of a

hi ghl y reliable seal and can be produced at |ow cost, a hydraulic

machi ne wi th such gddtange dy ool t i
DI SCLOSURE OF THE | NVENTI d\l%m BoEBLAe +ﬁﬁe€?€§‘3ﬁ%f%%%iaorﬁi§‘?3{l&é’s an

annul ar fl anggachine NBIHRIdIAAR! BSubengenay oM g dedr B Ly nsh s 444! b dinspge
openi ng of a housing of a hydraulic nmachine to connect a fluid 715

condui t neanssHerdire fHalinyqrasddge maphih8gcomphes@dnall 8range mdntagige nenber
conprises an inside surface facing the housing, an outside surface

opposi t e t he fiomiadk sapdradelyafttom the hbhsbnghahd| prextdediaty fireo nf el
I nside surface to the outside surface and fluidly comrunicated with
the fluid® passage opening, and the flange member is an annular member
having an inside surface facing the housing, an outside
surface opposite the inside surface and a through hole
extending from the inside surface to the outside surface and
fluidly communicated with the fluid passage opening, the
10 outside surface being formed with a press formed O-ring
receiving groove therein surrounding the through hole.
Furthermore, the present invention provides a method
of producing a flange member provided around a fluid passage
opening in a housing of a hydraulic machine. The method
15 comprises the steps of preparing a plate-like member having
opposing surfaces including first and second surfaces,
forming a through hole in the plate-like member which
extends between the first and second surfaces and is adapted
to be fluidly communicated with the fluid passage opening,
20 and subjecting the plate-like to a press operation to form
an O-ring receiving groove in the first surface in such a
manner that the O-ring receiving groove surrounds the
through hole.
The present invention also provides a method of
25 producing a hydraulic machine. The method comprises the
steps of producing a housing of the machine provided with a
fluid passage opening, and producing a flange separately
from the housing adapted to provided around the fluid
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20 *passage opening. The outside surface is provided with a press
f-ormed ©-ring receiving groove surroundi ng the through hol e.

The O-ring receiving groove nay be fornmed by a half die cutting press
operation. 25 Specifically, the flange nenber may include an

annul ar projection formed on the inside surface corresponding to the
Oring receiving groove and a recess forned in the inside surface

ground a ool ddl® Y. Pufle RELB or RrofeiRT; e SRR CTRRHAS | o
machi ne | ncl ygi g A hoys %%t@awlﬂa Aghbte 09532950 S0 b aceathr €11

the hydrauli I n rises a ange ne arately from

the housing anbIAMIfed At Lhe Sedbla Subfasage PRARIAY.a Alkdii Monge

menber is an annul ar having an i nside surface facing the
housing, an auf sine plate-itiﬂcfeaﬁ@maepos,h&@ht BRtLASE U SR Ctth A ¥th s RerIgh

hol e extending fromthe inside surface to the outside surface and
5 second surfaces and is adapted to be fluidly communicated
with the fluid passage bpening, and subjecting the plate-
like member to a press operation to form an O-ring receiving
groove in the first surface in such a manner that the O-ring
receliving groove surrounds the through hole.

10 According to the present invention, a fluid passage
opening flange of a hydraulic machine is prepared separately
from a housing of the hydraulic machine, whereby it becomes
easy to produce the flange. Further, since an O-ring
receiving groove is formed in an outside surface thereof on

15 which an opening flange of an outside conduit means is
engaged, it is possible to achieve reliable sealing of a
connection between the flange and a conduit means connected
thereto by placing an O-ring in the O-ring receiving groove.
BRIEF DESCRIPTION OF DRAWINGS

20 Fig. 1 is a cross sectional view of a hydraulic
machine provided with a flange member according to the
present invention;

Fig. 2 is a plan view of the hydraulic machine,
Fig. 3 is a cross sectional view taken along a line

25 A-A in Fig. 2,

Fig. 4 1s an enlarge view of a portion enclosed in a
dashed line circle in Fig. 3,
Fig. 5 1s a cross sectional view of the flange
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fluidly communi cated with the fluid passage opening, the 10 outside

surface *being formed with a press forned Oring recei ving groove

t herein surroundi ng the through hol e. Furt hernore, the present
i nvention provides a nethod of producing a flange nmenber provided
around a fluid passage opening in a housing of a hydraulic nmachine.

The method 15 conprises the steps of preparing a plate-like nenber having

0pPOST 19 ST T ACESLANGL U Nt d 1480 20030034 L8 e Tearon oLOLLT g

t hrough hol e er Whic exXt ends ween’the first

and second surfacespghd éz?%“ﬁﬁ“i‘?%a sec.t&%ngge(rhié%d&f ?ﬁwféggéléed wth the

flui d passage openi ng, ecting t plate-lI1ke to a press

operation to j&EMding B8 id | SHEIRE othvRatdbaayeak. the first surface in
such a manner that the O ring receiving groove surrounds the

t hrough hol e.BesT MODE oF Hiee pnesantronventi on al so provi des a net hod of
25 producing a hydraulic machine. The nethod conprises the st eps of

produci ng5a housi ngyth tief arptideneopragisded w 4 8he pre$ént dipasisanen
openi ng, and producing a flange separately fromthe housing adapted to
provi ded arouwmilll hige féxpbained as follows. - 4-

A hydraulic machine in accordance with the present
invention or a pump 40 in the embodiment shown in Fig. 1
includes a motor part 46 and a pump part 48 with a partition

10 wall 42 positioned therebetween and includes a rotational
shaft 44 common to the motor and pump parts. A housing 50
of the pump 48 has a fluid inlet opening 52 and a fluid
outlet opening 54 and contains therein first and second
impellers 58 and 60 fixed to the rotational shaft 24, first

15 and second diffusers 62 and 64 corresponding to the first
and second impellers 58 and 60, respectively, and
intermediate housings 66 and 68 provided around the first
impeller and diffuser and the second impeller and diffuser,
respectively, to form first and second pumping chambers 66

20 and 68.

The inlet opening 52 and the outlet opening 54 are
provided with flange members 70 and 70 therearound,
respectively. The inlet opening 52 is defined by an annular
portion projecting outwardly or leftwardly in Fig. 1 from

25 the housing 50 and the flange member 70 is directly welded
to the tip end edge of the annular portion, while the outlet
opening 1s provided with a tubular member 74 and the flange

70 is welded to an outer end edge of the tubular member 74.
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passage opening. The step of producing the flange conprises preparing
a plate-li ke menber havi ng opposi ng surfaces including first and .
secand surfaces, formng a through hole in the plate-like nmenber which
ext ends between the first and 5 second surfaces and is adapted to be
fluidly communi cat ed with the fluid passage opening, and subjecting
the pl ate- | i ke menber to a press operation to forman Oring

(EEOTVING ol SO B Il A5 haihad BHRE el 1bs 91110

recei ving groove surrounds e through hol e

present invendp@Aing &t UtKrdagsadfle 74 éﬂﬁaﬂaggahlﬁﬂgﬁg%gsﬁ§g¥géayki8n a

machine is prepared separately froma housing o raulic

machi ne, wherebfei fabbe@nelte housHBRF 5T Q¥ AUGEtERE LAPES erétﬁﬁrth ince
an 0-ring receiving groove is forned in an outside surface thereof on

15 which an opposite f$bdgewiofcran o Hernd 6ARBUah 0B2Dfgi feceivig§oaged, it
I's possible to achieve reliable sealing of a connection between the
flange and a gooevet 80reemsicohiterttéce openimigerrat.o by placing an Oring in
the O-ring receiving groove. BRI EF DESCRI PTI ON OF DRAW NGS 20
Fig. 1 is a cross skEkgibrnge/imambsfr J0hyigr folrmed of a plate-like member
having opposing first and second surfaces. The opening 74
is formed by punching and the O-ring receiving groove 80 is
formed by a half die cutting operation.

10 In the half die cutting operation, an annular
projection 84 is formed on the inside surface 76
corresponding to the O-ring receiving groove 80. It is
preferable to use a die in the half die cutting operation
which forms a recess 88 in the inside surface 76 around or

15 adjacent to the root of the annular projection 84. This is
because the recess prevents the edges 8a of the O-ring
receiving groove 80 from shifting towards the inside of the
groove.

INDUSTRIAL APPLICATION OF THE INVENTION

20 The present invention as stated above is applicable to
various kinds of hydraulic machines having fluid passage
openings to be connected to outside conduit means, enabling
openings to be formed at a low cost and to have a high

sealing capacity.



nachfné«provided wi th a ftange menber—aeeerding to the pr esent

i hventi on; Fi QA i \ j ew of the hydraulic machine,

Fig.- 3is a cross sectIOﬁumU"mm@mmm ong a line 25 A-Ain Fig 2,

Fig. 4 is an enlarge view of¢ atportion+enclosed in a dashed |ine
circle in Fig. 3, Fig. 5is a cross sectional view of the flange
- b- according to the first conventional art stated above,
and Fig. 6 is a cross sectiopghyygew of the flange

according to the second conventional art. BEST MODE OF THE | NVENTI ON
5 WL ef enenganidu i dhachmed anki8aphESE hobBY AR pyided Hit] De
expl ai ned as foll ows. A hydraul ic machi ne I n accordance W t he

pr esent

a nflanitd Qas¥ade WHghiHYy, Ant kBiepkodi ment shown in Fig. 1

i ncludes a notor part 46 and a punp part 48 with a partition

said hydraulic machine comprises a flange member
formed separately from said housing and provided around said
fluid passage opening, and

said flange member is an annular member having an
inside surface facing said housing, an outside surface

opposite said inside surface and a through hole extending

from said inside surface to said outside surface and fluidly

communicated with said fluid passage opening, said outside
surface being formed with a press formed O-ring receiving
groove therein surrounding said through hole.
2. A hydraulic machine according to Claim 1, in which
said O-ring receiving groove is formed by a half die cutting
pbress operation.
3. A hydraulic machine according to Claim 2, in which
said flange member includes an annular projection formed on
saild inside surface positionally corresponding to said O-
ring receiving groove and a recess formed in said inside
surface around a root of said annular projection.
4. An annular flange member adapted to be provided around
a fluid passage opening of a housing of a hydraulic machine
to connect a fluid conduit means to said fluid passage
opening, said annular flange member comprising:

an inside surface facing said housing,

an outside surface opposite said inside surface, and

a through hole extending from. said inside surface to
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10 wall 42 posi ti oned therebetween and includes a rotational shaft 44
common to the notor and punp parts. A housing 50 of the punp 48 has a
fl'uid inlet opening 52 H} il out| et opening 54 and cont ai ns
therein first and seconﬁ!ﬁ"ﬁ"l"‘@jlllmm 58 and 60 fixed to the rotational
shaft 24, first 15 and setorfd 8iffusers 62 and 64 corresponding to the
first and second inpellers 58 and 60, respectively, and

i nt er nedi at e %@imi asqlqi QWi ; u £ ‘ | fmel ler and
di ffuser and the secongﬁ?npe ergﬁ gﬁg%gggr?9m&9§1§%é%%67%€%”$1 to form
first and secong Yy dHhe ydhany 66 20 and 68. The inlet
openi ng 52 and the(mn%%g openiﬁg 54 are provided wth flange menbers
70 and 70 therearowytd outsidRspegirhyel ﬁeif[@e?t@vbﬂe&wwgi Yirdss defined
by an annul ar portion projecting outwardly or leftwardly in Fig. 1
from 25 theedmesi y-Hhankddieihigaggeotrenbatrd@ndsngli s£0d | thvmidgledhole.
to the tip end edge of the annular portion, while the outlet openi ng
is provided viih ai fddnge member ddcandinpetd|@bagom 4, ivOvhichyvedaded t o an

outer end edge of the tubular nmenber 74.
- 6- O-ring receiving groove is formed by a half die cutting

press operation.
6. A flange member according to Claim 5, in which said
flange member includes an anpnular projection formed on said
inside surface positionally corresponding to said O-ring
receiving groove and a recess formed in said inside surface
around a root of said annular projection.
7. A method of producing a flange member provided around
a fluid passage opening in a housing of a hydraulic machine,

preparing a plate-like member having opposing surfaces
including first and second surfaces,

forming a through hole in said plate-like member which
extends between said first and second surfaces and is
adapted to be fluidly communicated with said f£luid passage
opening, and

subjecting said plate-like to a pressing operation to
form an O-ring receiving groove in said first surface in
such a manner that the O-ring receiving groove surrounds
said through hole.
8. A method according to Claim 7, in which said annular
member is subjected to half die cutting to form said O-ring
receiving groove.
9, A method according to Claim 8, in which said first
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The flange menber 70 is an annul ar nenber ‘defini ng an*““““——openrng—cr

t hr ough ‘hol e 74 and has an inside surface 76 on a

housi ng 50 and an outside surface 78 on the opHmmwmﬂﬂﬂmmL
formed with an O ring receiving 5 groove 80 encirclFngethe opening 7

The flange menber 70 is fornmed of a plate-like nenber havi ng opp05|ng

first and second surfaces. The opening 74 Is fornmed by punchi ng and

operati on’ | 156E£RBE 5TCUENER Pen o ot MIQE R ettt Tys L F
proj ection 84cb§rggbaﬁélﬁg E? Séﬂ&l@eﬁﬁ%#é%%ra ro%@%rggﬁogdkngﬁgg t he

O-ring receiving groove 8 use a dre’in € hal f

die cutting ogepahfOd root M@lggl&qgfgbéb{fgﬁxus 88 in the inside surface 76
around or 15 adjacent to the root of” the annular projection 84. This is

because the reoess preyends 6ﬁ€pﬁ5&ﬁ5&ﬁ§idﬂhﬁdf%d@lh'ﬁﬁchlne r 868b¥i89ng:
groove 80 fromshifting towards the inside of gr oove.

| NDUSTRI AL APPLI CAThtbEGEi ddifa INWENHEONE e machlnzhgr@ﬁﬁaéatwhﬁMeat|On as
stated above is applicable to

fluid passage opening, and

producing a flange separately from said housing
adapted to be provided around said fluid passage opening,
the step of producing the flange comprising:

preparing a plate-like member having opposing surfaces
including first and second surfaces,

forming a through hole in said plate-like member which
extends between said first and second surfaces and is
adapted to be fluidly communicated with said fluid passage
opening, and

subjecting said plate-like to a pressing operation to
form an O-ring receiving groove in said first surface in
such a manner that the O-ring receiving groove surrounds
said through hole.
11. A method according to Claim 10, in which said annular
member is subjected to a half die cutting operation to form
said O-ring receiving groove.
12, A method according to Claim 11, in which said first
surface is formed with a projection corresponding to said O-
ring receiving groove and a recess around a root of said

projection.
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vari.ous kinds of hydraul i ¢ machi nes having fluid passage’ openings to

be connected to outside conduit neans, enabling openi ngs to be forned
at a low cost and to have a high seal i ng capacity.
-7- CLAI M5 1. A hydraul i ¢ machi ne

i ncluding a housing provided with a fluid passage opening, in which:
sai d hydraulic machi ne conprises a flange nenber forned separately from
sai d housi ng and provi ded around said ABE@hQC@assage openi ng, and

said flange nenber is an annul ar nmenber having an inside surface facing

tsﬁ'r gugﬁurs]iﬂng , ei‘?eﬁé‘%’fﬂ;“ﬁ’%‘f F3QngaPRembbe $3i Préveddie Wi dRces adhrted

to be provided around a fluid passage opening of a housing
of a hydraulic machine to connect a fluid conduit means to

5 the fluid passage opening. The annular flange member
comprises an inside surface facing the housing, an outside
surface opposite the inside surface, and a through hole
extending from the inside surface to the outside surface and
fluidly communicated with the fluid passage opening. The

10 outside surface is provided with an O-ring receiving groove
surrounding the through hole which is formed by a half die

cutting press operation. A hydraulic machine is provided

which includes a flange member as noted above.
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frdn{safd I nside surface to said outside surface and fluidly comunicated
with said fluid passage opening, said outside surface being formed with a
press formed Oring receiving groove therein surroundi ng sai d through

hole. 2. A hydraulic machi ne according to Claiml1, in which said Oring
receiving groove is fornmed by a half die cutting press operation. 3. A
hydraul i ¢ machi ne according to Clain12 i n which said flange nenber
i ncludes an annul ar projection for said inside surface positionally
corresponding to said O- ring recel%in groove, and a recess forned in said
i nside surface around a root of said annul ar jection. 4. An annul ar
fl ange nenber adapted to be provided around fluid passage opening of a
housi ng of a hydraulic rmachine to connect a fluid conduit neans to said
fluid passage opening, said an E@r flangg4 menber g@nprising: an
i nsi de surface facing sai d7gpusi out5|d sur f &Qe opposite said
I nsi de surface, and 66 ajthro gh 56¥e ?ppen ﬂgfgronyséld I nsi de surface
to =
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said-outside surface and fluidly comunicdted with said fluid passage
openi ng,® sai d outside surface being provided with a press forned
O ring receiving groove surrounding said through hole. 5. A fl ange
menber according to Caim4, in which said O-ring receiving groove is
formed by a half die cutting press operation. 6. A fl ange nenber
according to Caim5, in which said flange nenber includes an annul ar
projection fornmed on said inside surface positionally corresponding to
said Oring receiving groove and a recess forned in said inside surface

around a root of said annular projection. 7. A nmet hod of producing a
fl ange nmenber provided around a fluid passage opening in a housing. of a
hydraul i ¢ machi ne, preparing a plate-like nenber having opposing
surfaces including first and second surfaces, form ng a through

hole in said plate-like nmenber which extends between said first and second
surfaces and is adapted to be fIL@fgy £onmmuni cated with said fluid passage
openi ng, and -
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subjechng said plate-like to a pressing dperation to forman Oring
recei ving groove in said first surfacé in such a manner that the Oring

recei ving groove surrounds said through hole. 8. A nmet hod according to
Claim?7, inwhich said annular nenber is subjected to half die cutting to
formsaid Oring receiving groove. 9. A nmet hod according to Claim8, in

whi ch said first . - 9- surface is
formed with a projection positionalF}g'cérresponding to said Oring

recei ving groove and a recess around a ﬁggt of said projection. 10. A
met hod of produci ng a hydraul i 8rash npri si ng: produci ng a
housi ng of the nachine provided wth flui d passage opening, and
produci ng a flange separately from qaijd housing adapted to be provided
around said fluid passage opening, / .Step of producing the flange
conpri si ng: ! 84

80 /*ié

Fig. 4
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prepari ng a plate-like nmenber having opposing surfaces including first and
second surfaces, formng a through hole in said plate-like nenber

whi ch extends between said first and second surfaces and is adapted to be
fluidly conmunicated with said fluid passage opening, and

subjecting said plate-like to a pressing operation to forman Oring
receiving groove in said first surface in such a manner that the Oring
recei ving groove surrounds said through hole. 11. A nethod according to
Caim110, in which said annular nmenber is subjected to a half die cutting
operation to form said Oring receiving groove. 12. A nethod according
to daim11ll, in which said first surEfj%cesis formed with a projection
corresponding to said O- ring receiviig groove and a recess around a root
of said projection. - 10 -
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