DESCRI PTI ON TI TLE OF THE | NVENTI ON: BALL VALVE TECHNI CAL FI ELD [ 0001]

The present invention relates to a ball valve in which a ball is rotated to
open and close the flow path, and particularly to a ball valve in which a
function of preventing a ball and a ball seat fromrotating together is

i nproved. BACKGROUND ART [ 0002] Previ ously, a conventional bal

val ve that includes a valve body having a flow inlet passage, a flow outl et
passage, and a comuni cati on por tp@rsfarmed; bet ween t he passages, a ball

whi ch has a fl ow communi cati on passage and is installed rotatably around a

reference axis in therepnmumCafik oPPeitEeR . okt heynpl¥e body, and a bal
seat which has an approximately cylindrical shape with a desired opening

formed on a circunferential wall and is placed between the ball and the
val ve body, and the flow inlet passage and the flow outl et passage are

opened a%@&&% %IErL%t ating the ball around a reference axis is well
at’en

known (see cument 1). [0003]
[oo01]

The present invention relates to a ball valve in
which a ball is rotated to open and close the flow path,
and particularly to a ball valve in which a function of
preventing a ball and a ball seat from rotating together is
improved.

BACKGROUND ART
[0002]

Previously, a conventional ball valve that includes a
valve body having a flow inlet passage, a flow outlet
passage, and a communication portion formed between the
passages, a ball which has a flow communication passage and
is installed rotatably around a reference axis in the
communication portion of the wvalve body, and a ball seat
which has an approximately cylindrical shape with a desired
opening formed on a circumferential wall and is placed
between the ball and the valve body, and the flow inlet
passage and the flow cutlet passage are opened and cliosed
by rotating the ball arcund a reference axis i1s well known
(see Patent Document 1).

[0003]



Such a ball valve has a problemthat the ball seat rotates together with
the ball when the ball is rotated, so that the sectional area of the
passage i s changed. [0004] As a ball valve preventing such a

si mul t aneous rotation, the ball valve in which a protrusion is fornmed on
the bottomof the ball seat and a hole into which a protrusion is fitted is
formed on a ball seat support surface of the valve body is disclosed in the

Pat ent Documentudn £RIER ART-ROUMNT SHSPATENT DOOUMENT Sd 00084 at
Pat ent Docunent 1. Japanese Patent Application Laid-open No. 2008-185113

SUMVARY Gk tHide sl NWENTHEN with the ball when the ball is rotated, so
that the sectional area of the passage is changed.
[0004]

Ag a ball valve preventing such a simultaneous
rotaticn, the ball valve in which a protrusicn ig formed on
the bottom of the ball seat and a hole into which a
protrusion is fitted is formed on a ball seat support
surface of the valve body is disclosed in the Patent
Document 1.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[ocoDs]

Patent Document 1: Japanese Patent Application Laid-
open No. 2008-185113
SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0C06]

The ball valve of Patent Document 1 is excellent in
that when the ball is rotated by handle manipulation, the
simultaneous rotation of the ball seat and the ball can be
reliabiy prevented. However, compared with a general
conventional ball valve, it has a problem of processing
labor time increasing because it is necessary to

additionally process the protrusions or holesg on both the



PROBLEMS TO BE SOLVED BY THE | NVENTI ON [ 0006] The ball val ve of

Pat ent Docunent 1 is excellent in that. when the bail is rotated by handl e
mani pul ation, the sinultaneous rotation of the ball seat and the bal
be reliably prevented. However, conpared with a general conventional

val ve,

necessary to additionally process the protrusions or

can
bal |

it has a problem of processing |abor tine increasing because it is
hol es on both the

bal | seatpzund dche- \@1@/&}@)%1‘,{@%@% It is an object of the present

invention to provide a bal
processi nghd

ball seat and a ball when the ball is rotated by handl e mani pul ati on.
FOR SOLVI NG THEtPBgB&§N§b59998Lf the present invention te provide a

ball valve which can suppress the increasing of processing
labor time and reliably prevent a simultaneous rotation of
a ball seat and a ball when the ball is rotated by handle

manipulation.

MEANS FOR SOLVING THE PROBLEMS

[0008]

A ball valve according to the present invention
includes a valve body having a flow inlet passage, a flow
outlet passage, and a communication portion formed between
the passages, a ball having a flow communication passage
and installed rotatably around a reference axis in the
communication portion of the valve body, and a ball seat
having an approximately cylindrical shape with a desired
opening formed on a circumferential wall and placed between
the ball and the valve body, wherein the flow inlet passage
and the flow outlet passage are opened and closed by
rotating the ball arocund a reference axis, the ball seat
and the valve body are made of different materials, and a
protrusion is formed on the harder component between a
bottom of the ball seat and a ball seat support surface of
the valve body to bite into the softer component.

[0009]

val ve which can suppress the increasing of
or time and reliably prevent a sinultaneous rotation of a

VEANS



A ball valve according to the present invention includes a val ve body
having a flow inlet passage, a flow outlet passage, and a conmuni cati on
portion fornmed between the passages, a ball having a flow conmmruni cati on
passage and installed rotatably around a reference axis in the

comuni cation portion of the valve body, and a ball seat having an
approxi mately cylindrical shape with a desired opening fornmed on a

ci reuntf erenti alrahls1and plaged bet weer thebalde apdyt be walee ibedy,
wherein the flow inlet passage and the flow outl et passage are opened and

cl osed bydw&aé&nﬂoabgs g@% ; (f%?déc?f eé}ggad%f,dwéc%héfag and t he

val ve body are made o nt materials, a protrusion is formed on

t he harde nen t t of e _seat . a bal ], seat
support st Pace ofttnes AFCRd o 2 P PErd S PRl B8k L 0oos)
The ball seat be_made int.o one body . or intq divided bodjes (dually
di vi ded | W an* 2@5?06%?%&% o o &% emTcQ?re %gﬁi fecﬁqililfedfei%%redi sté’cti on
per pendi cul ar %o the axial direction of the sten). The pal|l seat is

recei ved Dy albafFkeRtPRUPDOTH e ack FHLWhi hPAC B t o FSTFRPNEd on a
bottomwal | of the valve body, and is received by a ball seat support
surface of WRFEAMav#bp ShrFaee 3V e orddd oA balregehtedriggserbaitted into
t he val ve body. [0010] Different materials in the ball seat and the
val ve bodye#ef 8RrPer | heufareee thatwiheh bl foresitr facemie bPrmedrorxanpl e,

pol ytetrafl uoroet hyl ene (PTFE) and the val ve body is nade of, for exanple,
st ai nl essbat éetegtichrassSuUSBlG.edsitior tihe calbd Nacdpn of materials, it may
be a conbination of a synthetic resin such as PTFE and a. netal such as
stainlessigtee]l], or a conbination of a relatively hard netal such as
stainless steel and a relatively soft netal such as alum num [0011]

Bot h t he bott omidffdrethaldteseatl sang the balll sealt sw@peHe sunface of the
val ve body may be of a flat surface except for the protrusion or be of an

annul ar spegpedssuff agerpxceptt fofat hendroirusion: Thenfosner is.gasier to
process, and the latter has an advantage of easy centering by fitting. In

ei ther casgamdléeCcsSSy Ot reEPMNBIhLetd®(PTFE) and the valve body
is made of, for example, stainless gteel such as SUS31E.
As for the combination of materials, it may be a
combination of a synthetdc resin such as PTFE and a metal
such as stainless steel, or a combination of a relatively
hard metal such as stainless steel and a relatively soft
metal such as aluminum.
foo1a]

Both the bottom of the ball seat and the ball seat
suppert surface of the valve body may be of a flat surface
except for the protrusion or be of an annular stepped
surface except for the protrusion. The former is easier to
process, and the latter has an advantage of easy centering

by fitting. In either case, a recesg corresponding to the



protrusion is not formed on a relatively soft surface of the bottom of the
ball seat or the ball seat support surface of the valve body. That is, the
surface facing the protrusion is a flat surface. In the case of the stepped
surface, the protrusion may be forned on an annular flat surface at a | ower
step, or may be fornmed on an annular flat surface at an upper step. [0012]
Normal |y, the valve body is made of a material harder than that of the bal

seat, butpiderhaidn seatndmEdeads of wermderdBl hafderutharne that of the
val ve body. In the former case, a protrusion is formed on the ball seat

support skt ace-ofn tdye Mal ua hodeawhioh dise el |l i yealy hassters and the

bottom of the ball seat, which is relatively softer, is a flat surface with

no protrus)pa, of cf?‘fsékgeoR%d_Lvsé”ﬂcﬁﬁﬁ leth%tnqspr%rusgu%aclen fh8 Jplhgr case,

a protrusion is formed on the bottomof the ball seat whichis relatively

har de_r ! ﬁggoig hL? P&ll lléeaatﬁl%%psuréfas&g fa (%fhet r&%ts\éala\fe ﬁ%d%teﬁﬂe% IS

relative is af ace mﬁt no pro ru3|on or
surface mnth no pratrusian, %‘ % Prq%erabl val body is
formed of SA HR ?%TI@?Q t%f‘rog: Y$4Eh Eﬁ‘étb f?lﬁ%e ar't % sﬁe/a nnuaa]t h%e/fabr ot r usi on
is formed on_the val ve body. For exa , d? val ye body is of
stai nl essSefEafe dhd tHe"Hal T+ Seat® ‘—T’“?éd%e OISy rithett c*Hes ?11 As t he
synthetic _resin, besides PTFE, a tetrafluoroethylene perfluoroalkyl Vi nyl
et her copbi§RefuyBERy Aty ilRG” 1R - ket one (PEEK), super- hi gh ol ecul ar
wei ght pol yethylene, etc. may be used. In this way, a conventional material
may be uséd®%dr the ball seat, and the processing of the protrusion into
the val ve body can be perfornmed in the sane way as the processing
frequent |y performedliyn vakvesloehbodvhas tagichalll avalarer Wwhertayer
processing | abor tinme can be reduced. Further, even if it becones necessary
t o exchangeathehdal df seat ,ball caertbe beusede Bexhlsesd hempy obe usada of t he
val ve body is not deformed. [00141

of a material harder than that of the valve body. In the

former case, a protrusion ig formed on the ball seat

gupport surface of the valve body which is relatively

harder, and the bottom of the ball seat, which is

relatively softer, is a flat surface with no protrusicn or

a stepped surface with no protrusion. In the latter case,

a protrusion ig formed on the bottom of the ball seat which

ig relatively harder, and the ball seat support surface of

the valve body, which is relatively softer, is a flat

surface with no protrusion or a stepped surface with no

protrugion.

[0013]

referably, the valve body is formed of a material

harder than that of the ball seat and the protrusion is

formed on the valve body. For example, the valve body is



The protrusion bites into a surface of the nenber (the ball seat or the

val ve body) that is forned of a relatively soft material. On the surface of
the nenber formed of the relatively soft naterial, a recess correspondi ng
to the protrusion is fornmed by the protrusion after assenbly. Wth the
recess fornmed, the menber fornmed of the relatively soft material is

def orned. However, the protrusion is nade with a mnute size so that nost

of the defffdraii ait-NECRNRS & CANPILESI e def{ Or nedd O s Theidrt raisi on may
be, for exanple, an annular protrusion with a triangular cross section, but

is not |igjtesdheneion The €hessysetdan Mibe aJa8elangyirar gr circul ar
arc shape,” or in such a shape that a plurality of protrusions are placed in

2 ci rount egenti alo.didectian. deprefet et ped L prals: ddpdmyde 1 such a

shape that a cutout isformed in a predetermn place (o nore pl aces)
in the ci erent| 1recti ejgﬁﬁglar rotrusi.on. .Nornmally, the
annul ar pg 0 r)u’si‘poonrhg%ezghnendee ﬁ]nergq{ce%?%%r{ ca }s‘nasp%?e uk%l% emOalnencuL]rnlg"’Lrl
protrusion be ma i.n_an oval shape rather than a.conplete circle.

Nor nal | y,Wef@tprpocflryL?gﬁﬁH’r{L&?%e i it Sgr ﬂ?@ek?%r‘h%%‘ﬁw gﬁ‘ t Sbg%‘?’tiy's@at or the
val ve body, but when forned in the valve body, a slot_or a blind hole is
forned i ng‘?lﬁ\éer\%ﬂ%r}bwe%?dl APt ARG USTHh 0T e bt S5 dmy be
fitted into this slot or the blind hole. [0015] Preferably, the
prot rusi of§ PIACEE AT Ry it HRipa aier i SRttt Vi HratPedastetoRe pl ace.
Considering that the processing of the protrusion is to be reduced, it is
pr ef er abl e ¥ Eoufeke rhelsr AN/ ivRY iaP by | prarsealns haprguani-hi s case,
however, when the ball has rotated, the ball seat is likely to slide al ong
t he prot restroremas an aidlverherdiar 6;han stinpl lea b ocebe: of witartdldng out a
predeterm ned place of the protrusion is carried out additionally so as to
form a steppessgpiord ilabda trislatdarellye res@ssed. plfagehdmn a&venedét etm ned
place in the circunferential direction of the protrusion. Thus, it is

pref er ablgeddhads ndpadds0fy adrashetaiqs Mgk oba Bl redat | Vet yesofder-amteri al
be fitted into this stepped portion so as to increase the resistance force

agai nst the=dovenBie ithd he-datadionabs dixecti dhe (bhe, ci s cawd erenti al
direction). The nunber of ‘cutouts is preferably a plural nunber, for
exampl e fQuUfq i it is not [imted thereto as long as it is a plural
nunber, [0016]

[0C14]

The protrusion bites into a surface of the member
(the ball seat or the valve body) that is formed of a
relatively soft material. On the surface of the member
formed of the relatively soft material, a recess
corresponding to the protrusion is formed by the protrusion
after assenmbly. With the recess formed, the member formed
of the relatively soft material ig deformed. However, the
protrusion is made with a minute size so that most of the
deformation becomes a compressive deformation. The
protrusion may be, for example, an annular protrusion with

a triangular cross secticon, but is not limited thereto.



The cutout may have a triangular, rectangular or circular arc shape as seen
fromoutside in the radial direction. The triangular cutout may be V-shaped
(isosceles triangle) or L-shaped (right triangle). The cutout nay be forned
by renoving at | east a part of a topnost end portion of the protrusion, and
t hus the cutout may have such a shape in which only a part (including the

topnost end portion) of the protrusion is renoved, rather than the shape in

whi ch thernhioleo©of dder PEOtFASI 100 4 SreemBNedh P dhe-1adial, direction.
[0017] In addition, the top surface of the ball seat may t he sane

confi gur atj one aso1ent i gned aboye.. That:is. ,1hebal! é@%r@@&$féﬁsseat

presser are nmade of different nmaterials, and a protrusion Is forned on the

har der componeil-betygel Lhe-(pp.sunipce gl -Loeiball, seplsanddhie.pall seat

support sur ce of the ba seat presser O pIte 1In e softer

component, , ADVANTACEQYS FEFECTS O, THE J NVENL @O 8L, oue 2o
formed in a predetermined place (one or more places) in the
circumferential direction of the annular protrusion.
Normally, the annular protrusion is made in a cylindrical
shape, but the annular pretrusion may ke made in an oval
shape rather than a complete circle. Normally, the
protrusion is integrally formed with the ball seat or the
valve body, but when formed in the valve body, a slot or a
blind hole is formed in the valve body, and a protrusion of
a separate member may be fitted into this slot or the blind
hole.
[0015]

Preferably, the protrusion is of a cylindrical shape
and is cut off in at least one place. Considering that the
processing of the protrusion is to be reduced, it is
preferable to make the protrusion in a cylindrical sghape.
In thisg case, howsver, when the ball has rotated, the ball
seat is likely to slide along the protrusion as a rail.
Therefore, a simple process of cutting out a predetermined
place of the protrusion is carvied out additionally so as
to form a stepped portion (a relatively recessed place) in

a predetermined place in the circumferential direction of



According to the ball valve of the present invention, since a protrusion is
formed on the harder conponent between a bottom of the ball seat and a bal
seat support surface of the valve body to bite into the softer conponent,

t he sinultaneous rotation of the ball seat and the ball when the ball is
rotated around the reference axis is reliably prevented by the bite of the
protrusion, and the change in the passage cross section is prevented, so
that it ishpossoblesionobtiiu,aibalils walafe il tdetf laowarat exft hat i s
stable over a long period. In addition, since it is not necessary to
process améRBesSEEPREESPP NS Nl 401 ddTey PEOL f &S| sl tihoNa] rPE@cessing is
only for the protrusion, so that it is possible to suppress the increase of

processi ngntaberi ki f€e (gs@ldcmﬂ h:@ &Qny@niﬁ@f@ésévaéﬂe vz.aééffstﬁﬁ%k&

DESCRI PTI ON OF THE DRA [ 0019 is a front _
cross- sectippal 5 _%éfﬂ“séh@% %@elﬁéﬂ@tlﬁn@@ P@@gt énaﬂl Relicdalys acsording
to the present venti on 2 1S an en arged

cross- secti ongl YL ey shoving. ew&g e JRRR urlRse.qf 3, valve body.

FIG 3 is a cross-sectiona aken @ FIG 2
showi ng thgefall seal sy gq{ ngace of the Ivg »Py' .. . FIG 4 is
an enl ar g&ASt FORD T Er 0sRISERT i BAKIVi ew ShOWI Y 2 bAF ¥4t .1t is not
limited thereto as long as it is a plural number.
[001l6]

The cutout may have a triangular, rectangular or
circular arc shape as seen from outside in the radial
direction. The triangular cutout may be V-shaped
(isosceles triangle) or Z-shaped (right triangle). The
cutout may be formed by removing at least a part of a
topmost end portion of the protrusion, and thus the cutout
may have such a shape in which only a part {(including the
topmost end portion} of the protrusion is removed, rather
than the shape in which the whole of the protrusion is
removed in the radial direction.

[0017]

In addition, the top surface of the ball seat wmay
have the same configuration as mentioned above. That is,
the kall seat and ball seat presser are made of different
materials, and a protrusion is formed on the harder

component between the top surface of the ball seat and the

ball seat support surface of the ball seat presser to bite



FIG 5 is a cross-sectional view show ng anot her enbodi nent of the ball
seat support surface of the valve body, which corresponds to FIG 3.
FIG 6(a) is a view showi ng the sane part shown in FIG 5 as seen from
outside of the radial direction, and FIG 6(b) to (d) are views show ng
nodi fication exanples of cutouts in another enbodi ment. EXPLANATI ON OF
REFERENCE SI GNS [0020] (1): ball valve (2): valve body (2a): flowinlet
passage (2hio thewsofitdetcqpassage: (2C): conmuni cation. portion

ADVANTAGECUS EFFECTS OF THE INVENTION

[0018]

According te the ball valve of the present invention,

since a protrusion is formed on the harder component

between a bottom of the ball seat and a ball seat support

surface of the wvalve body to bite into the softer

compoﬁent, the simultaneous rotation of the ball seat and

the ball when the ball 1s rotated around the reference axis

is reliably prevented by the bite of the protrusion, and

the change in the passage cross section is prevented, so

that it is peossible to cbtain a ball valve with the flow

rate that is stable over a long period. In addition, since

it is not necessary to process a recesgs corresponding to

the protrusion, additiocnal processing is only for the

protrusion, so that it is possible to suppress the increase

of processing labor time compared with a conventional ball

valve.

BRIEF DESCRIPTICN OF THE DRAWINGS

[oo1s)

FIG. 1 is a front crosg-sectional view showing a
first embodiment of a ball valve according to the present
invention.

FIG. 2 is an enlarged front cross-sectiocnal view

showing a ball seat support surface of a valve body.

9



(3): ball (3a): flow comrunication passage (4): ball seat (4a) (4b) opening
(13): ball seat support surface (18): protrusion (19): protrusion (20):
cut out

FIG. 3 is a cross-sectional view taken along line
ITI-III of FIG. 2 showing the ball seat support surface of
the valve body.

FIG. 4 is an enlarged front cross-sectional view
showing a ball seat.

FIG. 5 is a cross-gectional view showing anctherxr
embodiment of the ball seat support surface of the valve
body, which corresponds to FIG. 3.

FIG. 6{a} 1s a view showing the same part shown in
FIG. 5 as seen from outside of the radial direction, and
FIG. 6({b} to (d) are views showing modification examples of
cutouts in another embodiment.

EXPLANATION OF REFERENCE SIGNS
[0c20]

{1): ball valve

(2): valve body

(2a): flow inlet passage

{(2b}: flow outlet passage

{2c): communication portion
(2): ball

{3a): flow communication passage
{4} : ball seat

(4a) (4b} : opening

(13): ball seat support surface

{18): protrusion

10



MODES FOR CARRYI NG OUT THE | NVENTI ON [ 0021] Herei nafter, exenplary
enbodi nents of the present invention will be described with reference to

t he acconpanying drawi ngs. In the description below, top, bottom left and
right refer to the top, bottom left and right as shown in FIG 1. These
directions are used for the sake of convenience, and in actual nounting,
the top to bottomdirection may be not only a vertical direction but also a
hori zont al14l y estdtOnas{H22] FIGS. 1 to 4 show a first enbodi nent of
a ball valve (1) according to the present invention. The ball valve (1) has
two ports{z@nd énedwdes a val ve body (2) which has a flow inlet passage
(2a), a flow outlet passage (2b) and a comruni cation portion (2c) formned

bet veen the,passagesskRein@nst 2y Arpattid8) which has a flow

comuni cation passage (3a) and is placed rotatably around a reference axis
(the axi S[%@"de]he vertical direction) in the conmmunication portion (2c) of
the valve body (2), a ball seat (4) which has an approximately cylindrical

shape with a d ir'é‘i%a?:’@%@i n%}&fﬁgéﬁ)&”%%ﬁ‘ O%rimteh ci_r.c erential wall and is

cl osely pl aced between the bal e Al &eobfo ye( Q’)Tfaseéltstem (5)

which is integrally f d wth the ball (3 a handl e (,6) which is

i nst al | ed A ST e} o‘?ﬁlg}?%o%\gﬁ%%ﬁdt"ﬁjet%tje%q?%ﬁﬁceag%o at(l?‘)et ai ner (7) which
is fitted into the opening, (4a) fornmed in the ball seat (4). [0023]

The val ve*OodiP2y -2 h‘gr% 197 3) It fdes AEREBP RS Ofd et aiRer (7) are
made of stainless steel, the ball seat (4) is nade of a fluorine resin, and

t he handl®Pe)mi slembieed? HtASS T neP aree nyPlon lpttom, left and

right as shown in FIG. 1. These directions are used for
the sake of convenience, and in actual mounting, the top to
bottom direction may be not only a vertical direction but
also a horizontal direction.
{0022]

FIGS. 1 to 4 show a first embodiment of a ball valve
(1) according to the pregent invention. The ball valve (1)
has two ports, and includes a valve body (2) which has a
flow inlet passage (2a), a flow outlet passage (2b) and a
communication portion {2¢) formed between the passages {2a)
and (2b), a ball (3) which has a flow communicatilon passage
(3a) and is placed rotatably around a reference axis {the
axis in the vertical direction) in the communication
portion {(2c¢) of the valve body (2}, a ball seat (4) which
has an approximately cylindrical shape with a degired
opening (4a) formed on the circumferential wall and is

closely placed between the ball (3) and the valve body (2},

11



[ 0024] In the inlet portion of the flow inlet passage (2a) of the
val ve body (2), a connecting portion (8) for connecting an inlet pipe is
formed, and in the outlet portion of the flow outl et passage (2b) of the
val ve body (2), a connecting portion (9) for connecting an outlet pipe is
formed. The valve body (2) has a cylindrical portion (2d) that protrudes
upward, and a panel nut 10 is screwed to a screw portion formed on the
cylindrical spentiiph ¢Rtn {0025 egrally Fbfred shemstBesbale i®) which the
flow inlet passage (2a) and the flow outl et passage (2b) comrunicate

through thanktew gpmunikal s o Passeee 48adnof tiheehal hofBlonAbEheygh not
shown in the drawi ngs, by rotating the ball (3) around the reference axis

in this statg as he-f1 o i cat} S ) face the
direction fron?gghea%?oﬁ?£§%éthé'bg?& @?F?ﬁegﬁa%g?t?% %ﬁ%? %ﬁgthe

connunica%%ggég%fgggkgégéTéglgﬁ.@@iﬁgggﬁf%ggtapg)the fl ow outl et passage

(2b) is c seat (4) is divided into an
upper and[ ? [ as shown in FIG 4, and a |lower half part (11) and an upper
hal f part g? with a shape simlar to the lower half part abut each other,
so that the ball seat, is.fornmed.in_an rooximately cylindrical shape
capabl e of acc da&i iy R ballr (t%e. rTﬁorit:l%f %tt‘?é“ | 'ower™Hal f part
(11) is supported by a ball seat support surface (13) which defines the
botton1oftggel?F%%P%bnﬁﬂhi%%?i?ﬁ@%dgga@Ea%%%ﬁs%st%% vaFbe B84y £93t and

the top surface of the upper half part (12) is supported by the bottom of a
bal | Seat(é}eggemade of a fluorine regin, and the handle (&) is made

of brass casting and nylon 6.
[0024]

In the inlet portion of the flow inlet passage (2a)
of the valve body (2), a connecting porticn {(8) for
connecting an inlet pipe is formed, and in the outlet
portion of the flow outlet passage (2b} of the valve body
(2), a connecting portion (9) for connecting an outlet pipe
is formed. The valve body (2) has a cylindrical portion
{24} that protrudes upward, and a panel nut 10 is screwed
to a screw portion formed on the cylindrical portion (2d).
[0025]

FIG. 1 shows a state in which the flow inlet passage
{2a} and the flow outlet passage (2b) communicate through
the flow communication passage (3a) of the ball (3).
Although not shown in the drawings, by rotating the ball
{3) around the reference axis in this state so as to make

the flow communication passage (3a) face the directiocn from

iz



(14). [0027] The ball seat presser (14) is made of stainless steel,
and is fitted into the cylindrical portion (2d) of the valve body (2). In

t he upper portion of the ball seat presser (14), a. fluorine resin packing
( 5) which seals between the stem (5) and the cylindrical portion (2d) of
the valve body (2) is maintained. The packing (15) is pressed dowward by a
packi ng presser screw (17) screwed to the inner circunference of the

cyl i ndri cahepdrthonté 2dh)e dbadtiheovative bagyr(2h Fbheough anpacki ng presser
(16). The tightening force of the packing presser screw (17) is adjusted,
so that themhahkcseadn (4f tise meddy ainedr bghvegget heabakhasent presser (14)
and the ball seat support surface (13). [0028] On the

circunfergntiat wakka the) bad l-seatq(4F¢ a total of four openings (4a)
and (4b) are fornmed at equal intervals, and in the left and right openings

(4a) showngipBsFl G 1, retainers (7) having approxinately cylindrical shapes
are fitted. By these retainers (7), opening is ensured for flow passage and

def ormati on of e |1 t .S syppyess. In t f.rant back
openi ng (4h) (sfeﬂe% Iﬁ%\l f)%%(;%f (54 )elbsalqslq%g% é(’%&,o aé}} e‘{@?enle%L dn?t%q"é j“own)
having a cyl indrical e, for_closing th enin 4 is.fitted in order
to beguse8¥a§H?H8 b%lfﬂggl%e ?%§ %fi? rpﬁ?? .Pfﬁgzgf93 and aik PPBET usi on
18) havi cyljndrjcal, K shape which can_bite into the bott of the bal
gea% (4) ggﬂg P%ﬁkrgg%}f%%%ho$ ?%%p?oﬁéWlﬁﬁFftBaFPe(ETYGthFﬁg1B§FF seat
(4)) and having a triangular cross-section is formed on the bail seat
support sBPFacBaf239tReTt heC vElrde BRayPre2) EeRht 1FsforRedhaRrd@Bonponent
bet ween the bottom of the ball seat (4) and the ball seat support surface

(13) of thBPYarieabely ¢23indrhezbothertofaphblbabf seapmpayiahasga fl at

surface as shown in FIG 4 before assenbly, and as shown in FIG 1,
the ball (3). The bottom of the lower half part (11) is

supported by a ball seat support surface (13) which defines
the bottom of the flow communication passage (3a) of the
valve body (2}, and the top surface of the upper half part
(12) is supported by the bottom of a ball seat presser
(14) .
[0027]

The ball seat presser (14) is made of sgstainless
steel, and is fitted into the cylindrical portion (24) of
the valve body (2). In the upper portion of the ball seat

presser (14), a fluorine resin packing (15) which seals

between the stem (5) and the cylindrical portion (2d) of
the valve body (2) is maintained. The packing {135) is
pressed downward by a packing presser screw (17) screwed to
the inner circumference of the cylindrical portion (2d} of

the valve body (2) throucgh a packing presser {(16). The
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the protrusion (18) bites into the bottomof the ball seat (4) in an
assenbl ed state. [0030] As specific materials and di nensions, the
val ve body (2) is made of SUS316, the ball seat (4) is made of PTFE, the
t hi cknesses (vertical dinensions) of the halves (11) and (12) of the bal
seat (4) are 6.5 mm and the height of the protrusion (18) is 0.3 mMm

[ 0031] In the enbodi nent described above, the protrusion (18) has a

cylindri calgishapens afsl-¢hUSE | SheaSYcit OnPrPLesSer Meanwhi | £7) when the bal |
(3) rotates, because the ball seat (4) is apt to rotate together with the

bal I (3),adjuispreierable thatod e PLOET US] 00s NGB 5 hayendq oyd i, cal
shape. For exanple, the protrusion may have an elliptical round shape, and

a_cone- shaped, protssi %@@yelbe mr r%qd%ﬁ&un}g%ﬂe@éae' Lypat @ predeterm ned

i nterval. [0032] a preferable exa an annul ar protrusion (19)
I's cut ou ? Frnlned pl aces (four places in FIG 5) as shown in FIG
5. Here theé cufou (20) as seen fromoutside in the radial direction has a
V shape a?gé?@%“ in FIG 6(a).

On the circumferential wall of the ball seat (4), a
total of four openings (4a) and (4b) are formed at equal
intervals, and in the left and right openings (4a) shown in
FIG. 1, retainers (7) having approximately cylindrical
shapes are fitted. By these retainers (7}, opening ig
ensured for flow passage and deformation of the ball seat
(4) is suppressed. In the front and back opening (4b) (see
FIG. 4) of the ball seat (4), a retainer (not shown) having
a c¢ylindrical shape for closing the opening {4b) is fitted
in order to be used as the ball valve (1) of two ports.
[0C29]

A protrusion (18) having a cylindrical shape which
can bite into the bottom of the ball seat (4) (the lower
surface of the lower half part (11) of the bhall zeat (4))
and having a triangular cross-section is formed on the ball
seat support surface (13) of the wvalve body (2) {(that is,
the hard component between the bottom of the ball seat (4)
and the ball seat support surface (13) of the valve body
{2)). The bottom of the ball seat {(4) has a flat surface

as shown in FIG. 4 before assembly, and as shown in FIG. 1,

14



[ 0033] Thereby, the rotation is also prevented because the bottom of the
ball seat (4) is caught by the cutouts (20) fornmed in the protrusion (19).
The cutout (20) is fornmed easily by press processing, etc. and can greatly
enhance the sinultaneous rotation prevention effect. [0034] The
shape of the cutout (20) as seen fromoutside in the radial direction is
not limted to the V shape (isosceles triangle). For exanple, the cutout

may be rechangdbaru@soshovd) imi 246 166) chorbbaven ashapes (B4 ght sd4i angl e)
as shown in FIG 6(c) or circular arc shape as shown in FIG 6(d). In FIG

6, the botipmef gach-cHtosl £29)cis level with the ball seat support
surface (13) of the valve body (2), but the bottom of each cutout (20) nmay

be positiopggyabove the ball seat support surface (13) of the valve body
(2) (each cutout (20) may be fornmed nore shallowly than that shown in

‘[3'68‘:’),“'5?9)- O cour s8ie M8 NYIRRL-i0h & NG LY 162D, 15N Mt ed to four.
(2) is made of SUS316, the ball seat (4) is made of PTFE,
the thicknesses {vertical dimensions) of the halves (11)
and (12) of the ball seat (4) are 6.5 mm, and the height of
the protrusion {18) is 0.3 mm.

[0031]

In the embodiment described above, the protrusion
{18) has a cylindrical shape, and thus is easy to process.
Meanwhile, when the ball (3) rotates, because the ball seat
(4} is apt to rotate together with the ball (3}, it is
preferable that the protrusion not have a cylindrical
shape. For example, the protrusion may have an elliptical
round shape, and a cone-shaped protrusion may be formed
circumferentially at a predetermined interval.

[0032]

Ag a preferable example, an annular protrusion (19)
ig cubt out at predeteymined places (four placeg in FIG.5),
as shown in FIG. 5. Here the cutout (20) as seen from
outside in the radial direction has a V shape as ghown in
FIG. 6{a).

[0033]

Thereby, the rotation is also prevented because the

15



Wil e the ball seat (4) is shown above as being divided into a top and
bottomit nmay be one approximately cylindrical nmenber and nay be split into
a left and right instead of a top and bottom The bottom of the ball seat
(4) is nade as a flat surface wi thout steps, but may al so be an annul ar
stepped surface. In this case, the ball seat support surface (13) of the
val ve body (2) is made as a stepped surface to correspond thereto. The
protrusi obstEdf) candhé 1Bl beyede for ned taughe beptesdcpestten(ob)the
stepped surface or the bottomend portion thereof. The processing of such a

stepped subi-aee daesnnoprstgniibgantby. i nciease-daboradi ms anthas
descri bed above, the cutout is easily processed by press processing or the

like and ea@iqge%}il ?r@@@a cectbeishmuktanegys rohabi-on:piexgnthop ef fect.
| NDUSTRI AL APPLI CABI LI TY T 0036] According to the present Invention,

in the bakbevéhéﬁﬁl\é@%%ugp%%@f&nC Qé-.@énf_ﬁ?Snfle?%’e8é‘$sage by rotating the

ball, the function of preventing the sinmultaneous rotation of the ball and
t he ball Zgag4ﬁan be inproved by rotating the ball. Further, it can
contribute t0 the performance inprovenent of the ball valve, since it can

SéERFR/ESS the | nﬁgeeasileapoé olfa br:%re tciu ouitn } Zrbe) F2’9Lrsocseesesni ocr)r]1c cguq:esibc?e_! liry al ve.
the radial direction is not limited to the V ghape
(isosceles triangle). For example, the cutout may be
rectangular as shown in FIG. 6(b}), or have a £ shape
(right triangle} as shown in FIG. 6(c) or circular arc
shape as shown in FIG. 6{d). In FIG. 6, the bottom of each
cutout (20) 1s level with the ball seat support surface
(13) of the valve body (2}, but the bottom of each cutout
{20} may be positioned above the ball seat support surface
{13} of the wvalve body (2) (each cutout (20) may be formed
more shallowly than that shown in drawing). Of course, the
number of the cutouts (20) is not limited to four.

[0035]

While the ball seat (4) is shown above as being
divided into a top and bolbtom, it may be one approximately
cylindrical member and may be split into a left and right
instead of a top and bottom. The bottom of the ball seat
{4} is made as a flat surface without steps, but may also
be an annular stepped surface. In this case, the ball sesat

support surface (13) of the valve body (2) is made as a
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1. A ball valve that conprises a valve body having a flow inlet passage, a

fl ow outl et passage; and a conmuni cation portion fornmed between the
passages, a ball having a fl ow conmuni cati on passage and installed
rotatably around a reference axis in the comunication portion of the valve
body, and a ball seat having an approximately cylindrical shape with a
desired opening forned on a circunferential wall and pl aced between the

bal | and theppaflveubbalye to corredesednthéeetdow Ty efrqrassagmand the fl ow
outl et passage are opened and cl osed by rotating the ball around a

reference (agh sanfhel balhapast anchideivatne bodyend epdbdeonf o fher ent

materials, and a protrusion is fornmed on the harder conponent
bet ween asb@@@@ o - tdee bat | 5@ ato @ngm achal oﬁg%nseﬁépé&fsurﬁ?ece of the
val ve body to bite into the softer conponen he ball val ve

accor di ngpi-g-ekal my lcaf whesei o é@@py@évgu@gae aoégglgsng dgi%ﬁlﬁg&%@é har der

t han t hat of the ball seat and the protrusion 1s body

3. The bal | valye. acoording, 40 ghai m 130824 YRELELD N8 e cyeoutr is

easily processed by press processing or the like and can
greatly enhance the simultaneous rotation prevention
effect.

INDUSTRIAL APPLICABILITY

[0036]

According to the present invention, in the ball valve
which opens and closes the flow passage by rotating the
ball, the function of preventing the simultaneous rotation
of the ball and the ball seat can be improved by rotating
the ball. Further, it can contribute to the performance
improvement of the ball valve, since 1t can suppress the

increase of labor time in the processing of the ball valve.
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protrusion has a cylindrical shape and is cut off in at |east one place.

CLATMS

1. A ball valve that comprises a valve body having a
flow inlet passage, a flow outlet passage, and a
communication portion formed between the passages, a ball
having a flow communication passage and installed rotatably
around a reference axis in the communication portion of the
valve body, and a ball seat having an approximately
cylindrical shape with a desired opening formed on a
circumferential wall and placed between the ball and the
valve body,

wherein the flow inlet passage and the flow outlet
passage are opened and closed by rotating the ball around a
reference axis,

the ball seat and the valve body are made of
different materials, and

a protrugion is formed on the harder component
between a bottom of the ball seat and a ball seat support
surface of the valve body to bite into the softer

component .

2. The ball valve according to claim 1, wherein the
valve body is formed of a material harder than that of the

ball seat and the protrusion is formed on the valve body.

3. The ball valve according to claim 1 or 2, wherein the
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protrusion has a cylindrical shape and is cut off in at

least one place.
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