SPECI FI CATION TI TLE OF THE | NVENTI ON CHECK VALVE BODY
AND VALVE HAVI NG CHECK FUNCTI ON BACKGROUND OF THE

I NVENTION 1. Field of the Invention [0001] The
present invention relates to a check val ve body for
use in a valve having check function such as a check
val've and a check function provided water stop val ve,
and a val ve having the check function using the sane

check valve body. 2. Desgkiplyl Rel at ed Art
[ 0002] Conventionally, agbggggﬁgé I:I;\ving t he check

function, there g&qﬁ§¥?ﬁga@ﬁgcﬁN?gk&Igﬁpck val ve and

a water stop valve unction(for exanpl e,
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seat Is provided on a secondary side of a valve port

whi ch communi ¢ 3486 ¥ &twp ggiqgﬁyﬁﬁﬂgﬁkf ssage and a

secondary side passage and a b e valve body is

1. BGQV :cgfighghgn%I %gcﬁfat such that it can be

attac or detache eely. Usually, when the valve
[ooBqgy is detached fromthe valve seat, water is
suppl i ed and when water flows back because the

prifﬁéyg§%%%¥ﬁg@%%éﬁkfoﬂegé LY PSSV Mk L1 ve body for

pressur ~secondary side becones higher than
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theCeWQHH‘¥ﬂﬁ891$£tﬁsH@% the same check valve body.
2. Description of Related Art
[0002]

Conventionally, as a wvalve having the check function,
there are available a ball check valve and a water stop valve
having check function{for example, patent document 1)}.

In the ball check valve, a valve seat is provided on a
secondarxy side of a valve port which communicates with a primary
side passage and a secondary side passage and a ball-like valve
body isg provided in the valve seat such that it can be attached
or detached freely. Usually, when the valve body is detached
from the valve seat, water is supplied and when water flows back
because the primary side turns to a negative pressure or the
pressure of the secondary side becomes higher than that of the
primary side, the wvalve body settles on the valve seat so as

to block flow-back of polluted water.

The water stop valve having check function has a valve seat



primary side passage and the secondary side passage,
and a ball-like valve body is provided in the valve
seat such that it can be attached or detached freely.
The val ve body has a plunger-like valve body pressing
el ement whi ch expands/contracts corresponding to
advancenent/retraction of spindle relative to the
vaIve body between the same val ve body and the
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the bottom end of the spindle in its axlaf_t direction. The valve
body pressing element always presses the valve body by its own
weight.

When the spindle is advanced in the direction of closing
the valve, the valve body is settled on the valve seat forcibly
by the valve body pressing element so as to stop water and the
gpindle can be retracted from this condition so that the valve
body and the valve body pressing element are movable in the axial
direction to open the valve. Even if backflow is generated when
the valve body is opened to feed water, the valve body is settled
on the valve seat by the secondary side pressure of that backflow
and the weight of the valve body in order to block the backflow
to the primary side.

[0003]
Patent document 1: Japanese Utility Model No.7-40777 (FIGS. 1,

4)



function using the spherical valve body as descri bed
above, when water is fed, pressurized fluid fl ow ng
fromthe primary side through the valve port flows
al ong the spherical surface of the valve body and
then, flows to the rear side of the valve body to
generate swirling current. This flowturns to
resistance to opening of the valve body, acting on

8. val ve body in the direction of closing the valve
to I ncrease pressure | oss. Because this phenonenon is
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corresponding to such an increased flow amount and thus, no
desired flow amount can be secured, which is a problem to be
solved.

For example, in the water stop valve having check function
having the above-described structure, even if the spindle is
retracted to its upper limit position in order to increase the
flow amount, only the pressure loss is increased as described
above, and further the valve body pressing element existing
behind the valve body strongly disturbs the swirling current
behind the valve body into turbulent flow, so that its turbulence
makes the flow more likely to go behind the rear of the valve
body, thereby sometimes forcing the valve body to a low degree

of opening just near complete closing of the wvalve.



(settling) position to a conpl ete val ve opening
position needs to be set short by form ng the val ve
body into a larger dianeter than the valve port so as
to reduce the pressure | oss when the valve is opened
conpletely, to secure a rated flow anount. However, if
such a neans is enployed, sinking of the valve body
into the valve port in a valve closing condition is
[00§ |low and as a result, if the valve is installed in
inclined state even if slightly, the val ve body
canpot bﬁ_settl d on_.the valve seat s%%grﬁﬁ%?athe ebyvalve
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even 1¥ silgggiy, the valve body cannot be settled on the valve
gseat securely, thereby excellent water stop or check function
cannot be attained. Further, there is a necessity of forming
the valve in a large size with increased diameter of the valve
body.

Particularly, the water stop valve having check function
has such a problem that it is difficult to adjust the amount
of flow by advancement/retraction of the spindle if the moving
distance between closing of the valve and opening of the valve
is set short as described above.

Accordingly, an object of the present invention is to
provide a check wvalve body which reduces a flow pressing the
valve body in a direction of closing the valve from the rear

portion of the valve body by interrupting a flow running along

the spherical surface of the valve body from the primary side



To achi eve the above-nentioned object, according to an
aspect of the present invention, there is provided a
check valve body which is a spherical valve body
capabl e of being attached to/detached froma valve
seat provided on a secondary side of a valve port
communi cating with a primary side passage and a
secondary si de passage, wherein a primary side

ressure receiving side of the valve body is

R¥eUHYIGhe peaked PRFSuyhesn Wieksi e i ¥edpbpt Penfed and
of a ring-like buoyant force assisting body whose
bEEPSIENG HAdver bpdY AhgePTeP@A PR yAPVeCchedfion to secure
di aneter, and whose inside dianmeter is |arger than _
ghEavgPvel pyremaraiet aRdaddvd Ve d Y RJt BRACKhEUNGaAPE using
body di anmeter, and wherein the buoyant force assisting

b5y Siadne)ree dkdvad vise kxapabl e of being attached
to/ detached from an end surface of a secondary side

dpéRiedg portion of the valve port in such a manner
that, when the valve is opened, the inside dianmeter

por t i oRcACchhevBueyambeve ceeasdionghgblissdy: esmarding to an
into contact with the outside of the valve body, _and
BREeFo Pt o e 385 st RHENBAOR afdalre IaIREOHEAed a check
nmoves upward together. According to another aspect of _
vRé visr bocint wimvightio®, sphataral s browedd aapabde of being
havi ng check valve function conprising a valve seat
éﬁtécg\eﬂtibrf@l%/f;}%ﬁ@ée@f framl yevpore sedmprewifad on a
with a primary side passage and a secondary side .
BaseagE I iMferds P fa as yRdMe Slo nkaloparbutiC pE dRPdedthna primary
the valve seat to be capable of being attached _
féAgepasheds prom atdrcontiesyseade phssagevevbedgiinsa primary
urged in the direction of closin% the val ve by an
gpgiengrﬁgérqlg:,e Feded prgwrydeiodethe valve body is insertedly

passed through an ingside diameter portion of a ring-like
buoyant force assisting body whose ocutside diameter is larger
than the valve body diameter, and whose inside diameter is
larger than the valve port diameter and is smaller than the
valve body diameter, and wherein the buoyant force agssisting
body is provided to be capable of being attached to/detached
from an end surface of a secondary side opening portion of
the valve port in such a manner that, when the valve is opened,
the inside diameter portion of the bucyant force assisting
body comes into contact with the outside of the valve body,
and the buovant force assisting body and the valve body moves
upward together.

According to another aspect of the present invention,



pressure receiving side of the valve body is

insertedly passed through an inside dianeter portion

of a ring-like buoyant force assisting body whose

outside dianmeter is larger than the dianmeter of the |

vhere Hddypravddadose VisnsTeichdy aret ehe gk Tadyer fupgtion
the di aneter of the valve port and is smaller than
EREPdiiETat®ra sfakfe seaveodRBearddakEr 8ider Ré & valve port
buoyant force assisting body is provided to be
EapEMINe Gt bed nyi tht PaPRddaRY det ARhRPASEAGH AT secondary
surface of a secondary side opening portion of the
gaPeerpeFaden wher sl anApheriaal Wisdive brdw prgy jided on the
opened, the inside dianeter portion of the_ buogyant

Verve assitstingeheapaddmesf noRtdAchid e fdetached from
outside of the valve body, and the buoyant force_, .

abei geilyg sieedy d&fe tiel Yalkedvoly wised ipwap@ direction of
together. Further, the valve having check valve | ,
fhRetingh the cvrdvag Do AThel FaiREt MERTPay 31HE| dRramary side
spi ndl e capable of advancing or retracting freely in
Rtiesaude dieeeivondofs itdfe obathe pedtveampdy ig insertedly
perm ssible to interpose an_urging means which _ _
PRE&TEs /donevast sncamsdshordi ageEsr portion of a ring-like
advancenent/retraction of the spindle between the

bpruding fanget assiatiadbbady verdwe hdrsidadinnger is larger
force assisting body may have a _peripheral wall .
sherouhdidipneeeva i 6 isodglvaibed s, mng whosye i6pige diameter
passage holes is arranged at a small interval .

ifr baghem thira thei déadiet@mPdr EReevahdcepPrénanfelis smaller
bottom of the peripheral wall. A plurality of guide

Ebas khe déangiteyosédtBrovindvehecBloyand ‘F%ﬁé’éln the buoyant
assi sting body over a noving (ange of the valve bo%y _
Lprpar @dslstonghbogyi s ofprovided to be capable of being

attached to/detached from an end gurface of a secondary side
opening portion of the valve port in such a manner that, when
the valve is opened, the inside diameter portion of the
buoyant force asggisting body comes into contact with the
outside of the valve body, and the buoyant force assgisting
body and the valve body moves upward together.

Further, the valve having check wvalve function
according to the invention may include a spindle capable of
advancing or retracting freely in an axial direction of the
valve port and it is permissible to interpose an urging means
which expands/contracts corresponding to
advancement/retraction of the spindle between the spindle

and the valve body.



the valve port. [Effect] [0007] The invention

according to claim1l provides a check val ve body which

is a spherical valve body capable of being attached

to/ detached froma val ve seat provided on a secondary

si de ofunthelve ther bussrmuhi Earragaaptdistd g ibrdy may have a
si de passage and a secondary side passage, wherein a ,
peripheral delgr essmoandiged FHhey veilde spdyvhwhideye plurality
body is insertedly passed through an inside diameter

pbr wase wipas $46g- hpkes Hupymntanaede adssi AMapl bdayerval
whose outside dianeter is larger than the dianeter of
theovalhraithddye emtlinkose ricvsifrr elnapetBereicf |on gete bottom
than the dianeter of the valve port and is snaller
ehahheh@at ke splovaile val wd Worhi tundfnwaedisian Heks may be
buoyant force assisting body is provided to be
dapablsedofateing thet holeathnto/ Heraehagstirsdring ady over a
surface of a secondary side opening portion of the _
vaviecpaande stichha madver hqgt,imnraﬂﬁ@lveuq/etlﬁ% axis of
opened, the inside dianeter portion of the buoyant
tbecwadss ©@ény. body cones into contact with the

out si de of the valve body, and the buoyant force

aBsifscitdg 7 body and the val ve body noves upward

toget her. Consequently, when the valve is opened, the
ba6pgdt force assisting body receives the primry

side pressure as well as the valve body and is raised

i n t heTder éowvieart iofn openpndinge tvaladea Bmdlt proviiglgglea check
di aneter portion of the buoyant force assisting body

vadwe boget Waraki tile ehephainiepodie g |kodyrearebhg of being

the outside of the valve body. As a result, flow of
pressheidzdrb/detached from a valve seat provided on a

secondary side of a valve port communicating with a primary
side passage and a secondary side passage, wherein a primary
side pressure receiving side of the valve body is insertedly
passed through an inside diameter portion of a ring-like
buoyant force assisting body whose outside diameter is larger
than the diameter of the valve body, and whose inside diameter
is larger than the diameter of the valve port and is smaller
than the diameter of the valve body, and wherein the buoyant
force assisting body is provided to be capable of being

attached to/detached from an end surface of a secondary side
opening portion of the valve port in such a manner that, when
the valve is opened, the ingide diameter portion of the

buoyant force assisting body comes into contact with the

outside of the valve body, and the buoyant force assisting



fluid running along the spherical surface of the valve
body can be intercepted because the outside dianeter
of the buoyant force assisting body has a | arger
di anmeter than the valve body and consequently,
bedsr anflonhofvd 1 vevhnrdss siove e Mpward Fedsddie s n Garesequently,
direction of closing the valve body behind the valve
whey thebivedhe,ig mmebydr ebbei hyoprads froyqogssisting body
Because the buoyant force assisting body is not in
tenedotesnithe phé maunsisddobrassuss s biedyl as the valve body
water-tightly, part of flow of pressurized fluid
podnisgralieeg time téshddirsalt iourdhapotingethal valyedpnd the
i ntercepted by the buoyant force assisting body .
pnessies diilagegra mgror tsi e pf ddwhmaeaet iggcesageigting body
the valve body in the direction of opening the valve
rheewglt adethasi wétdi 4hmt eraboet bodyamdiitle ¢pobyasting the
force assisting body rising in the direction of .
opéwmiide tifethal valveogetlier deth r¢wulbl velewdyf pressurized
assi sts for opening of the valve body. Consequently,
f heidalruanbody adamdd loperdte i cal apur Sppeopfi hhe valve body
degree of opening corresponding to the anount of flow
ther &gy isecer cagtedr Stcgth s vt hepapt siferdfaneter of the
according to the present invention, the valve body
bueyamdt fivesxk tae siies f ongeblcdy haves dldzgge @i ameter than the
unl i ke a conventional exanple, thereby facilitating
vedwet bodyo&ntiheosseguentilye geanee ataion lsddflowpggpsing the
According to the invention of claim2, the buoyant
eloe bedy $ni ngebdiyehsdom pérepheialg dbhkl valve body behind
surroundi ng the valve body while a plurality of water
phesagd vieolbesly si sarlaonjeeld, atharshel Feidnadmalpressure loss.
t hroughout the entire circunference

Because the buoyant force assisting body is not in

contact with the outside of the valve body water-tightly,
part of flow of pressurized fluid running along the spherical
surface of the valve body intercepted by the buoyant force
assisting body presses the primary side pressure receiving
side of the valve body in the direction of opening the valve
through the inside diameter portion and the buoyant force
assisting body rising in the direction of opening the valve
together with the valve body assists for opening of the valve
body. Consequently, the valve body can be opened with an
appropriate degree of opening corresponding to the amount
of flow thereby securing a rated flow amount.
Therefore, according to the present invention, the

valve body does not need to be formed to have a large diameter



t hereof on the bottom of the peripheral wall.

Consequently, part of flow of pressurized fluid

runni ng al ong the spherical surface of the valve body
intercepted by the bugyant force assisting body ,

BPdddes & meopl eRbAPIS e FRrBREE e thECERY nfpc sl gEasing

the valve body in the direction of opening the valve

veduatst ahse Het BRagdtz® PorEhnenvas ves madt ¥ oPerBassages

| eading to water passage holes provided in the
408$dntially entire circunference of the periphera

wal | . Cbnse%éggtly, a valve body pressure receiVing

ar ea sBffP&dEMmY F@rt%wWQWQ££€1aBBU%r ttd1q Ryoyant force
upper limt position for Qpenin% t he val ve can_ be
3eededd ng Redy hastaepriBhgrel wedilyisvg p\eadbngt hee valve
buoyant force assisting body. As a result, the sane

BOAYI tihdnt @12 WAbRTeRd talofe WHeST | RAPH3EE &P LG ol § harranged
ring-1ike buoyant force assisting body can be achieved

Btke anrell niBheryalofthraighautnghen@nt ire saxsumference
effect as the .invention of claim1l is_attained and a
sbadiadfonn phabert onret fdre pradphsirahaalal ve Gyggereently,
al ways surrounded by the peripheral wall provided on ,
Ph& thadyakew iy pEessdiztied fdodyd reanifyg AdionhERegspherical
Thus, the inside diameter portion of the buoyant
porda s ittt woblye capdraketesreriedhilh kM uoyant force
outside of the valve body in a horizontal condition o
pespatdinakedy cxpesari hef praBary wd JoRresyurfafecelving
it can always fol|low up ascent or descent of the
galkdeecBotie] HadvesbaBreiRokheoht BECEdRd PlopPeBdsRuEse valve
the buoyant force assisting body is never tilted with _
véspbes it i¢e didmet epdprtide Ssuasdin fpsrcpassages leading
assi sting body is never nipped between the valve body .
sRdWERETVRREE aetsr hadiiesh pev idg del Ihddie isykyeianegal ly entire

circumference of the peripheral wall. Consequently, avalve
bedy pressure receiving area sufficient for moving the valve
body to the upper limit position for opening the valve can
be secured as well as the pressure receiving area of the
buoyant force asgisting body. As a result, the same
condition ag when the valve body is inserted into the
ring-like buoyant force assisting body can be achieved like
the invention of claim 1 and thus, the same effect as the
invention of claim 1 is attained and a condition in which
the periphery of the valve body is always surrounded by the
peripheral wall provided on the buoyant force assisting body
can be maintained. Thus, the inside diameter portion of the

buoyant force asgsisting bcocdy can make contact with the



on the valve seat. [0009] According to the invention

of claim3, a plurality of guide rods is disposed

around t he buoyant force assisting body over a noving

range of the valve body in parallel to the axis of
presisla o hothe ToAveqlrady yint pehgsdamntil geBedpdon

of the valve body and the buoyant force assisting ,
BedpPerdEH Bel ati vedcBecax&Fyo bl BAY YALVEXPETSf ERethat it can
val ve port and the noving range of the valve body is ,
péwpviscticl b yurt asckataxitaldefeebti 8A 6he nalwg veody in a
port to attain excellent, stable opening/closing

spakdts drrofzeneatalceadiddon FurBeeauset klepdsiqiranf force
the buoyant force assisting body can be al ways
rraiered ie biodlval s treirer thdrtiebmiah teRBeCitohd JopYejlve body,
According to the invention of claim4, a valve seat is
phevhbdetash fosecondsary tdindge befdvaigangwegonippred between the
conmuni cating with a primary side passage and a
Yadyedheyyspad phssdgéyve Ho§y§hEh?@aEh@aV@évﬁoE9st1S settled
provi ded on the valve seat to be capable of being

ant &&lsedabreesaeked fromthe val ve seat, the valve

body is urged in the direction of closing the valve

1008y lan urging nmeans, and a primary side pressure

receiving side of the valve body is insertedly passed,

t hr oughcapridigidig o dihardmerepotenonf oflaimi fg-fiRburality of
buoyant force assisting body whose outside dianeter
pyidgr gords ham dhepdeafeaowid ttiee Dapyanfodpramd@ssisting
whose inside diameter is larger than_ the dianeter of
PreYvSver pormowhbgi sased Iofr thanveheedbadt e pirallel to

the val ve body, wherein the buoyant force assisting
bbgyaxis of the valve port. Consequently, the ascent or

descent of the valve body and the buoyant force assisting
body can be guided securely along the axis of the valve port
and the moving range of the valve body is restricted only
to the axial direction of the valve port to attain excellent,
stable opening/cloging cperation of the valve bedy. Further,
the posture of the buoyant force agssisting body can be always
maintained in a stable, horizontal condition.

[0010]

According to the invention of claim 4, a valve seat is
provided on a secondary side of a valve port communicating
with a primary side passage and a secondary side passage,
a spherical valve body is provided on the valve seat to be
capable of being attached to/detached from the valve seat,

the valve body is urged in the direction of closing the valve

10



is provided to be capable of being attached

to/ detached from an end surface of a secondary side

openi ng portion of the valve port in such a manner

that, when the valve is opened, the inside dianeter o
br enom el th 90§ anfnHoBe IR BY | HglehBE P SBHER recelving
into contact wth the outside of the valve body, and , |
shdeppdydit Viedree besly 48 hgsBsdpddvdrare afthe omstly an inside
noves upward together. Consequently, the buoyant

floppe tassporitipn bddy ¥Eest Veketheoprntaf9rsedassisting body
pressure and rises in the direction of opening the

vhbee @sitielde adieneteal vie takganehhaphshgadianater of the
opened like the invention of claim1. Wwen the inside
dpaivet &rodior t#ef whosife Itmidat dismes edssistiagIpsdfhan the
rises with a contact with the outside of the valve

foape tteggatthéeha verlaig mert kabudy amafbr e has| he@glameter
body can _intercept flow of pressurized fluid running
afohlet helvephedicawhemerige & hef buiey amtl o merlyapetahiag body
its outside dianeter is larger than the dianeter of

i Repvaviderotlp. basapakbe f bajapettarhed o odetached from
pressing the valve body in the direction of closing

fheendl vaifeg¢adofhe valcpadsody $idebpperdsa Paeeiee of the
pressure | oss. Because the buoyant force assisting,

Badys poadt iimsurh eomeasteMittiint hevlerm shlgfe WR1vRels opened,
val ve body water-tightly, part of pressurized fluid
Ebaniing idleoy anrt epheet cAPNsOLf b bobvieieE i ee hpgiglsting
i ntercepted by the buoyant force assisting _body

brdysesmelse iptiomontsicle wrids sihe qweeidengisthe vplve body,
the valve body in the direction of opening the valve

ghd the buesade Hhanetasspetingrbedd ame haoyadve spgy moves
assisting body rising in the direction of opening the
vakeed bgoeltdreny t Konsequently, the buoyant force assisting

body receives the primary side pressure and rises in the
direction of opening the valve as well as the valve body when
the valve is opened like the invention of claim 1. When the
inside diameter portion of the buoyant force assisting body
rises with a contact with the outside of the valve body
together therewith, the buoyant force assisting body can
intercept flow of pressurized fluid running along the’
spherical surface of the valve body because its outside
diameter is larger than the diameter of the valve body. As
a result, generation of flow pressing the valve body in the
direction of closing the wvalve behind the valve body is
blocked to reduce pressure loss.

Because the buoyant force assisting body is not in
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the val ve body assists opening of the valve body. As a
result, the valve body can be opened with an

appropriate degree of opening corresponding to the

amount of flow to secure a rated flow anount. Thus, |
gesseditng it tiee aveRtiden of Here Yalvie Recysyaterofightly,
form ng the valve body into a |arge dianeter unlike_a

Banent roind sexbrptd v ramping pliong FRg sRsEired surface
of the size of the valve body. [0011] According to L
phet Ravent Yerbedy ol 97 sePEeRebY Hehe ity R bl @F C8| 2F fi sting
2, the buoyant force assisting body has a peripheral

hatly sueeSsesdrhg PHAMRATYYE196d0T RRPME SaTrepediv g P iste of the

wat er passage holes is arranged at a small interval |
vhlugghndy the thei 8d radtcien epEnepetiidedibenvepye via the
bott om of the peripheral wall. Consequently, part of

i hewdeoflipresan poad fampad thei hgorBRgt PRESSPRELBEANT Pody
surface of the valve body intercepted by the buoyant ,
ropéacassi $thenglinrelyipredteareha Ngr ither ot together with
pressure receiving side of the valve body in the

Hheecelvn kpdppan iyt ¢ nparming of hhpre@lvadiedy. As a result,
di ameter portion so as to form passages |eading to 12
waeevagyss Rgelhotar e cvpereadi nitheasupdpaanpisatye degree of
entire circunference of the peripheral wall.
corsdqee Ay e spandies todneprasvmtecfcbbevity saire a rated
sufficient for noving the valve body to the upper

Filpivt apssint on for opening the valve can be secured

as well as the pressure receiving area of the buoyant .
force GBubstaagobddng Ae the dsant 1¢e. Jr @ gridRei BRCEeSS1tyY

as when the valve body is inserted into the )
of forming the valve body intoc a large diameter unlike a

conventicnal example, thereby facilitating reduction of the
size of the valve body.
[0011]

According to the invention of claim 5, like the
invention of claim 2, the buoyant force assisting body Has
a peripheral wall surrounding the valve body while a
plurality of water passage holes is arranged at a small
interval throughout the entire circumference thereof on the
bottom of the peripheral wall. Consequently, part of flow
of pressurized fluid running along the spherical surface of
the valve body intercepted by the buoyant force assisting
body presses the primary side pressure receiving side of the
valve body in the direction of opening the valve via its

inside diameter portion so as to form passages leading to
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ring-1ike buoyant force assisting body can be achieved

like the invention of claim4 and thus, the sane

effect as the invention of claim4 is attained and a
condition in which the periphery of the valve body is )
YRS BARSRGAJBELIBE tHOVeed phar shendub gt vk dad lan entire
the buoyant force assisting body can be maintained.
Thorsunirrense i ghenpesipper@ilonasdt -t hEonsgsusrtly. a valve
force assisting body can make contact with the

86y BECsF R Feglaid tip tias 8 Uidricdsn alf QoR@Miing the valve
Eerpendicular to the axis of the valve port, so that

pdyat© dhmyprer | bimip Besdkdogy fRescarnbRSthle valve can
val ve body in a stable horizontal condition, Because

Phe swoyiad 28r vellagd sthagepedgurs AeRF1ViNgeadr®ia 1Pt the
respect to the valve body, the buoyant force

hyoyarithgt ods PsSiaramai pper - bekfednrerell tval Wee bgape

and the valve port when the valve body is settled on
readidlien seat whpoothe Ascbrei hgdvo itthdnsrehedoanse the
claim6, like the invention of claim3, a plurality _
ofingurildek g gy andi Sposedasat shanct hedyueganbef agkdeved like
assi sting body over a noving range of the valve bodz
theparaidntien phecariisy of amd Varse poet samgy effect as the
Consequently, the ascent or descent of the valve body _
anyentheon el anl aisr de ids sitkia hgedoapdean asardjif ey 1n which
securely along the axis of the valve port and the

D¢ Rgri@iprvfof Haie aladeve Boelly i &5 rekway et edrrpupsied by the
the axial direction of the valve port and the urging
perd®hFraheralryPrevieted ors theckiogantséeyrsl §ssastang body
result, excellent, stable opening/closing operation

efnt he nalpeaps@d .cafFhyes .afcha! hBg igeddipagiest pogtion of the

buoyant force assisting body can make contact with the
outside of the valve body in a horizontal condition
perpendicular to the axis of the valve port, so that it can
always follow up ascent or descent of the valve body in a
stable horizontal condition. Because the buoyant force
assisting body is never tilted with respect to the valve body,
the buoyant force assisting body is never nipped between the
valve body and the valve port when the valve body is settled
on the valve seat.
[0012]

According to the invention of c¢laim 6, like the
invention of claim 3, a plurality of guide rods is disposed
around the buoyant force assisting body over a moving range

of the valve body in parallel to the axis cof the valve port.
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of the buoyant force assisting body can be al ways

mai ntained in a stable, horizontal condition. [00131
According to the invention of claim?7, the valve

havi ng check function is constructed as a water. stop
Jaheedveritigy . chleekabgeetti o Wretens pfokibgedadive Rody and
spi ndl e capabl e of advancing or retracting freely in
ahedxiayagkrkertorm ot ishengerds qrot beaﬁﬁlgﬁd«/\ﬁf—‘@ﬁrﬁﬁ‘! along
urgi ng means whi ch expands/ contracts corresponding to
bHeansement/ theragivenpost ahd shemiveing raneepedefhe valve
between the spindle and the valve body. Cbn$equentlﬁ,
bhdyul gi ngstoicddd tcherdiy ddig ax il dioeehyonhef the valve
valve to the valve body of the urging nmeans can be _
ndrtiseed hhedveatinagforceetafactinduraeéngpmeding arff received
thus, when the urging nmeans is contracted to the nost .
egtamelt-he Asval veepolly . | sxcleddeathit 0 stdblaap@erfing/closing
By rel axing the urging neans fromthe above-nenti oned
apetraccmy adt édecordivie dpdy e diey @ thoiyned pednthedposture
to Dbe opened freely to allow passage of water. There .

P§ tipe idyrenttharcersahdtandobofyovarbdre il wrsmajintained
corresponding to the degree of opening of the valve

body itkdlte havéapnsmd danditipaim 4-6.

Additionally, there is no necessity of setting the

tBQLRd di stance from opening of the valve body to

closing thereof to a short distance by form ng the

val ve hodgriding ta thegodamboaroliglligin thethe valve having
conventional exanple, so that adjustnent of the flow ‘
ahegint Loy cddiemcenerrisernateconsolk weliesFbR e7a5ve having

facilitated and reduction of the size of the
check function which is provided with a spindle capable of

advancing or retracting freely in an axial direction of the
valve port and in which an urging means which
expands/contracts corresponding to advancement/retraction
of the spindle is interposed between the spindle and the valve
body. Consegquently, the urging force in the direction of
clogsing the valve to the valve body of the urging means can
be adjusted by advancing or retracting the spindle and thus,
when the urging means is contracted to the most extent, the
valve body is closed to stop water flow.

By relaxing the urging means from the above-mentioned
most contracted condition, the valve body is permitted to
be opened freely to allow passage of water. There is an
effect that the amount of flow can be secured corresponding

to the degree of opening of the valve body like the inventions
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valve is also facilitated. That is to say, the effects

in practical application are remarkably high. [0014]

[ Enbodi nents] Hereinafter, an enbodi ment of the

present invention will be described with reference to
phecd@conparfyi ng drawings. FIGS. 1-3 show a water

stop val ve having check function according to a first
enbodi hédi tépredd Wal Veehaviifg nehewcesahbyi 64, satding the
is a longitudinal sectional view show ng water stop .
woMdingi o sprerca fabpweocpsndings «f el bRy verkbQdy ¢ sclosing
a | ongi tudinal sectional view showng a condition in .
bheckottheoval whdnt sheneaneal by fhsming éhe sgllyg body into
enabled and FIG 3 is a |longitudinal sectional view
shbairag wWdtesret&T opnédhgi tihen canyeet i PRalofXFdlRd ¢ | o that
when water feed is enabled. In a valve casing 1 of .

e ysealerd; aferthe < lofw aangeihely)adpassagerd /Aieppaction of
i ntake 2 comunicating with the side of water supply

ohe spfisddendar fpogdsisarfecd and apeduetépngof the size of the
conmuni cating with a water discharge side are |ocated .
valae 1% stlew dlcilheatind.a Thkke lgote @ay., the effects in
communi cating with the primary side passage 3 and the
srechdadl sipkl pastage RYs renavkabdyndrizontal |y

such that it is perpendicular to the axis of the

pePAddy side passage 3. [0015] The top portion of the

valve casing 1 is formed substantially cylindrically
dEobgdimerdx$ b extending in the

Hereinafter, an embodiment of the present invention
will be described with reference to the accompanying
drawings.

FIGS. 1-3 show a water stop valve having check function
according to a first embodiment of the valve having check
function. FIG. 1 is a longitudinal sectional view showing
water stop condition when a valve is closed forcibly, FIG.
2 is a longitudinal secticnal view showing a condition in
which the valve is opened fully when water feed is enabled
and FIG. 3 is a longitudinal sectional view showing water
stop condition at the time of back flow when water feed is
enabled.

In avalve casing 1 of this valve, centers of a (primary)
passage 3 at an intake 2 communicating with the side of water
supply and a (secondary) passage 5 at an outlet 4

communicating with a water discharge side are located on a
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per pendi cul ar direction of the valve port 6 while its

top end is open. Its opening portion |la is fastened

and closed water-tightly by a lid body 9 with an

O-ring 8 which supports water-tightly a spindle 7
ehpadichiofl baganatng raeetPAYE PnodmEnund@ating with the
direction of the valve port 6. [0016] The secondary _
prd@asty thde #h3espeet 36aRds thet geaaianyal sedgeppssgae > 1s
whose diameter is decreased gradually toward the
prioYedediher i TRt 2alve stiekt that & thridyiRfsPsRehcylar to the
spherical valve body 11 such that it can be

axtige lndd/ des aphéaatved Yaea s Aagevadl-ve body 11

receives an urging neans 12 which is

é®Parded/ contracted relative to the val ve body 11
correspondi ng to advancenent/retraction of the spindle

7, t héhar fioky prEhson2obeithg pro\veledaBadn@edn isheformed

val ve body 11 and the spindle_7, so that the urging .
Faksd 2t g hby eyt edrichd lvapdensbgrel axig gxtending in the
direction of closing the valve. The materials of the

perpersbdsnar add rerd gl vaf selag vabvgr pogdt 6 while its top
restricted to any particular one as long as they are
e§pdcdAsPPaet-ed Ite Secmiaad@mart1Pghtaess fasheBfdsand closed
16 state in which the valve body 11 settles on the

valtea deaght 19 by @017F Pedyhdwi tith af @-r4ng Rewharhesupports
body 11 is constructed as a check valve body 14 by .
wasertitright 5y pei aRipddiedd qanele eof eediaingg ng geetracting
(l ower sem -spherical portion of the valve body 11)

LAt §ehedim] ddidgegamdcsy PoriihenvadyeoPart hf n

[0016]

The secondary side of the valve port 6 has a tapered
valve geat 10 whose diameter is decreased gradually toward
the primary side.

The valve seat 10 is provided with a spherical valve
body 11 such that it can be attached/detached freely and the
valve body 11 receives an urging means 12 which is
expanded/contracted relative to the valve body 11
corresponding to advancement/retraction of the spindle 7,
the urging means 12 being provided between the valve body
11 and the spindle 7, so that the urging means 12 always urges
the valve body 11 in a direction of closing the wvalve.

The materials of the valve body 11 and the valve seat
10 are not restricted to any particular one as long as they

are so constructed to secure water-tightness in a closed
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ring-like buoyant force assisting body 13 whose

outside dianeter d is larger than a val ve body

di aneter D and whose inside dianeter dl is |arger

than a valve port dianeter D1 and smaller than the

ghbhte Bodyhdicineilee vR1Thebpdoyadt seditde gyl sthagvalve seat
body 13 is disposed horizontally to be capable of

bei-ng attached to/detached from the end face of a

secondary si de opening portion of the valve port 6

WAéA ftlhe val ve body 11 is closed and its outside

dianmeter d is set larger than the val ve body dianeter

D so &bhashawen ithé i@l vk, i shepeadte bhevbddyd dorgeructed
assisting body 13 receives a primary side pressure .
eeget lndrealt thatme bedwed ddely 1nsemd iing ridi seprimarhe side
direction of opening the valve so as to shut down

baegeyr earelcew vwifng sdskur Lowe f faind - solvaw i hinsgt 1 ere of the
spherical surface of the valve body 11. Consequently,
yeAmeabpdy bl) finbwovilie ingiedecbl atetguinerbody 134 ¢ha thin
a direction of closing the valve behind (above) the

vahge lidoy beophockédrcro a4 bacihg walde Ibdyhaeget outside
settle in the valve seat 10 wi thout any troubl e when
themedlere d § scllesmrbr tthen msiviel velilody et i gheLersBt and whose
| arger than the valve port dianeter D1 17 and snuller
thandehdizatetebody HsabergerDthen ehesduwsy amrt féigweter D1
assi sting body 13 to possess a predeterm ned pressure
podeisvianigl er el athg hieuoyzanite flopdy ddeimsttiary body 13
interrupts a flow of pressurized fluid running al ong

t he sphbei baloysurtf atercé askésrdling bhody 12 wserddisposed

val ve i s opened. Because the buoyant force assisting

hody ztSitisl hptt o hecmpalel ewift hetihg attached to/detached from

the end face of a secondary side opening portion of the valve
port 6 when the valve body 11 is closged and its outside
diameter d is gset larger than the valve body diameter D so
that when the valve is opened, the buoyant force assisting
body 13 receives a primary side pressure together with the
valve body 11 and is raised in the direction of opening the
valve so as to shut down largely a flow of pressurized fluid
running along the spherical surface of the valve body 11.
Consequently, generation of flow which presses the valve body
11 in a direction of closing the valve behind (above) the
valve bedy is blocked.

To allow the valve body 11 to settle in the valve sgeat
10 without any trouble when the valve is closed, the inside

diameter dl is set larger than the valve port diameter D1
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val ve body 11 water-tightly, part of pressurized fluid
interrupted by the buoyant force assisting body 13 is
received by the primary side pressure receiving side

which is a |ower sem -spherjcal portion of the valve
podysme e idian thee i vaide dpdietépnsday dh figg, thy buoyant
that a pressure receiving area of the valve body 11
§arrecpeat stdmadadiy hEovRPESe FodyPTEAES 9ER_I LpPapressure
limt position is secured as well as the pressure
Feeenvily aa%ed2of the buoyant force assisting body 13

and consequently, the valve body 11 can be raised

st abl yThﬁth@Yéiﬂlteépr@ﬁ? G sgpfeni g Redy VB Vit gReupts a flow
material of the buoyant force assisting body 13 is
abtrreseurdzead tfd Wity panirgiarorme e rhgr asait spgface of
of material having stiffness and capable of floating
thewverd ve tbedrel ewhelme the meayvei dé pregwie, BRepise the
as plastic and light nmetal. [0018] Although the ,
bueyamt ffamee &3¢ 55Fhgobbedvid 3mdp BOt dithgarkachswith the
descri bed above, preferably, peripheral walls 15 )
valee fedwuhl YAsevalbi@ody, 1RasEe Ofr dtetP ahgzgd fluid
plurality of water passage holes 16 is provided at a_ |,
snREr it e dpyarhen by asht | Ferepr egfiatdme Badyhd3 1s
bottom of the peripheral walls 15 as shown in the | _
regeived due thoRrimaryg)sidepragpfugicapleseiving side which
ascendi ng/ descendi ng novenent. Because the val ve_ body

ig 4 dower samded et heal parpier f WAk valve hafdy 11 through
posture of the buoyant force assisting body 13 when o
Fhej snghfiscdi ameseaporiean Fiat e thajea sk gHES recelving

wat er passage holes 16 are disposed on the entire
area of the valve body 11 sufficient for moving the valve

body 11 to its upper limit position is secured as well as
the pressure receiving area of the buoyant force assisting
body 13 and consequently, the valve body 11 can be raised
stably in the direction of opening the wvalve.

The material of the buoyant force assisting body 13 is
not restricted to any particular one as long as it is of
material having stiffness and capable of floating up when
it receives the primary side pressure, such as plastic and
light metal.

[0018]

Although the buoyant force assisting body 13 may be
ring-like as described above, preferably, peripheral walls
15 which surround the valve body 11 are erected and a

plurality of water passage holes 16 is provided at a small
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circunference on the bottomend of the periphera

wal | s 15, a passage for pressurized fluid is

constructed fromthe inside dianeter portion 13a up

to the water passage hole 16, so that like th

LNEGaViade DRiOVARL SPEEEE SHUTHITBBES £F %3?%6% of the
with no peripheral walls 15, a suffjcient pressure
pegépliakphreal 6f iLRe aFalSHOMRAN 18Rol iAVASR t9Re FICS. 4,
val ve body 11 to_its upper_limt positjon can be
Sécled s il Ftablend s gredsng ddrecsnAing dFe¥eBe e
buoyant force assisting body 13. [00191 A plurality

of gui BECRYEE Tthe sval ¥BoSedYarlcunke t FETTRYGSH F¥ritRe

assi sting body_13 over a noving range of the valve
Bedy-PRETHL pardlBell oo G RRFEUSE Pie WHE VRUPYRIte fOrce

and the guide rods 17 are disposed_at an identica

rREdEEE NI Aosh 1ehehery &tin 8 rehceedfl 4 55&P bhtZ f Bwer Further,
annul ar franes 18, 18a between the lower fra 18a ,
Peceada shensasarepaspagepherl §5at 6 A HFEMBRE R P e entire
the secondary side of the valve_  port 6 and the u

: Rper
FizemiEreRtadR ot be detuParerdieavele Rp¥iBhergl walls 15,
provided at the bottomend_ of the lid body 9. A guide
r @9 st hormessUmiGed fiudendsr Gt WERedhdTom the
19 upper/lower frames 18, 18a and the guide rods 17.
Ethsfe THang e HRAT B PR RSP &skbet WpERG Rassage hole 16,
non-screw hole 22 having an Oring 21 in its jnner
per thadr y 1t the o g ehdkR, PusyrEly HARE S ASHRFEAREsPOdY 13
provided via an annul ar face 23 |arger than_the
RERVdctady vHdt e 1o patHgdhe ¥ ab Wl 8 bei iy Fwkheglent pressure

successively on an axis of the lid body fromits top
sg¢eiying area of the valve body 11 fof moving the valve body

11 to its upper limit position can be secured as well as the
pressure receiving area of the buoyant force assisting body
13.

[0012]

A plurality of guide rods 17 is disposed around the
buoyant force assisting body 13 over a moving range of the
valve body 11 in parallel to the axis of the valve port 6
and the guide rods 17 are disposed at an identical interval
along the circumference of upper and lower annular frames
18, 18a between the lower frame 18a fitted to the outer
periphery at an opening end on the secondary side of the valve
port 6 and the upper frame 18 fitted to a circular concave
portion 19 provided at the bottom end of the 1id body 2. A

guide frame 20 as shown in FIG. 6 is constructed with the
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the concave portion 19 of its bottomend. In the

spindle 7, a handle 25 is fixed to the top end and a

mal e screw portion 28 of a predeterm ned | ength forned
continuously at the bottomend of a main shaft _portion
pppest/ lowrederenaendd /| dritf endnsBet 89 ids HeBryl”

freely into the non-screw hole 22 via an annul ar face
290BAQing a larger diameter therethan is engaged with

the screw hole 24. \WWen the handle 25 is rotated

nor mal | Jherl idkadsePyinciRdespangirery kemabb  dyoangegew hole
or retracted in the axial direction of the valve_port

B2 4w ing 3pPndliagr2hakn it Upper PeraPhesly angssilepgnhlength,
in which the annular face 27 cones into contact with
sheeanhalar24 acd ixh 45 PREVEdEDBdG an amopbaT fage 23 larger
spindle 7 contains a guide hole 29 for the urging

hbans the worhstsepr beilded® 3 n Bheapuware d1aketi bAiRgohormed
the bottomend of the male screw 28 bg a .
predeserineld demp Bxbh ¢f Schxikidibedy| hremeitisghpy end to
means 12, a supporting rod 31 projecting upward from

the vena@vofpartibreli%a-af ket presstrg Fikte 30 whose
concave face is in _contact with the top portion of the

20 val Y8 bbdyspindd§ fserdt d@rsiliala? vig rfxadghpdehe top end
hole 29 and a conpression coil-like spring 33 is

fntler pozske Perowarrnt iepr2dPF ecer@dar eonengd length formed
provided in a downward direction fromthe top end of
thetduppord Inga £ otthsl bigy teomprasadt @f ni n@gin ehgtit drertion 26
the top end of the guide hole 29. [00221 In FIGS. 1-3 _

p&f er preslangrenbheddlesastos manktedf rptatably freely into

the non-screw hole 22 via an annular face 27 having a larger
diameter therethan is engaged with the screw hole 24,

When the handle 25 is rotated normally or inversely,
the spindle 7 can be advanced or retracted in the axial
direction of the valve port 6 and the spindle 7 has its upper
limit at a position in which the annular face 27 comes into
contact with the annular face 23 of the 1lid body 9.
[0021]

The spindle 7 contains a guide hole 29 for the urging
means 12 which is provided in an upward direction from the
bottom end of the male screw 28 by a predetermined length
on its axis line.

In the urging means 12, a supporting rod 31 projecting
upward from the vertex of a umbrella-like pressing piece 30

whose concave face is in contact with the top portion of the
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val ve provided in the primary side passage 3 and

reference nuneral 35 denotes a pipe joint connected

to the secondary side passage 5. [00231 In the water

stop val ve having check function _constructed as

vedve bedvaidvd s iimaartsareyidabpyconart poduidrolirlien2® and
FIG 1, the spindle 7 is noved in the direction of

al eoMpy agrioal eiby lidenisrr i@ handPeiptespeied gbetween a
contract the urging neans 12 (spring 33) to the nost _
sprémg steahbvinghbolsl ve v idedsigeat downgprgedirection
val ve seat 10 forcibly via the pressing piece 30 of .
frerukhengoreand 22 thestupprontéeng rad hikyt3 mredpkermined

buoyant force assisting body 13 is settled on the end
teootdf amd skeeohgsr grel def opleni By ig6r ok 0f 2t he

val ve port 6. Wien the handle 25 is rotated to retract
ttR@2&dindle 7 in this water stop condition, the

urging neans 12 is elongated between the _val ve body

11 andInhBIGHi nHt 8, 7re berapgReRUNRE adr gingenetes a butterfly
(valve closing force relative to the valve body 11)

v lviee ey inde @3l nnt hhePui gy Feales pESsage 3 and reference
Consequently, water is allowed to pass through. 21

hooe4]a MWedn dewderesug he Epadi oidiis corme Predery Bhgesecondary
pressure acting in the valve opening direction of the

valkige deotlyada Sheats the urging force of the spring 33

in the urging neans 12 and the secondary side

pPéesre, acting in the valve closing direction of

t he val ve body 11, the valve body 11 receiving the,

pri mar ynsicde prassuretpp vellawmsdwptiee check function

constructed as described above, in the water stop condition
shown in FIG. 1, the gpindle 7 is moved in the direction of
closing the valve by turning the handle 25 s0 as to contract
the urging means 12 (spring 33) to the most extent so that
the valve body 11 is settled on the valve seat 10 forcibly
via the pressing piece 30 of the urging means 12 to stop water.
At this time, the buovant force assisting body 13 is settled
on the end face of the secondary side opening portion of the
valve port 6.

When the handle 25 is rotated to retract the spindle
7 in this water stop condition, the urging means 12 is
elongated between the valve body 11 and the spindle 7 to
weaken the urging force (valve closing forcé relative to the
valve body 11) of the spring 33 in the urging means 12.

Consequently, water is allowed to pass through.
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val ve seat 10 to contract the urging neans 12 and

then, water flows fromthe primary side to the

secondary side so that water is supplied (see FIG

2). FIG 2 shows a condition in which the spindle 7 is
Hé0RAdt ed up to the upper linit position. By operating

the handle 25, the advancenent and retraction of the

spi ndl Bhen usdadj gscdd coadidsian et e RVE/PENPhge pressure
di stance of the valve body 11, adjusting an anmount of
eetwng Gopsihertva hiee sepeninge difes tirn vaf veifonglye Pody 11
I s opened, the buoyant force assisting body 13 is |

Paised tihe M idig drTon O%ft%eﬁﬁﬁgnﬁhg3 variyehe urging means
receiving the prinmary side pressure so that the

Lasiadal di kereteropderivors idy BTeERETSUOAITI1RYr B the valve
assisting body 13 is raised together with the val ve

bddgirg direohtiaot ofi tthe Heabie sPadvof l-héehml ¥l vpedhedy 11
11. Because the outside dianmeter d of the buoyant

freced viassi shengrioeyryl Fide | prgeFumiean & Hee Vapsehdshpm the
diameter D, it interrupts flow of pressurized fluid
vadviengealtoh§ thecorphaet cite Sifd bieg wFagfd 4 Anfk thGdy water
11 largely. Consequently, generation of flow forcing
fRewsalfmomotle RZimBnh gike di cbRPofeEPIEAIET Nt feso that
val ve behind (above) the valve body 11 is bl ocked to

wed@oe 1% essppeikedss(sarl BHén 2¢ he buoyant force

assi sting body 13 receives the primary side_ pressure ,

t oget hEAGwi th shews ahveobedy ibm b@eﬂ%hghofth%egwhm@ée 7 18
body 11 is accel erated. Consequently, the valve body
retiractopdngl tw tthempmsr domi bt ©@pehlAg - deBregperating the
corresponding to the anount of flow thereby securing
hargtler ¥3 ovrhatadvancement and retraction of the spindle 7

is adjusted to restrict a valve opening distance of the valve
body 11, adjusting an amount of flow.
[0025]

At the same time when the valve body 11 is opened, the
buoyant force assisting body 13 is raised in the direction
of opening the valve receiving the primary side pressure so
that the inside diameter portion 13a of the buoyant force
assisting body 13 is raised tcgether with the valve body 11
in contact with the outside of the wvalve body 11.

Because the outside diameter d of the buoyant force
assisting body 13 is larger than the valve body diameter D,
it interrupts flow of pressurized fluid running along the
spherical surface of the valve body 11 largely.

Consequently, generation of flow forcing the valve body
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[0026] If backwater is generated when the val ve body

11 is opened to allow water to pass, the secondary

side pressure of that backwater becones higher than

the primary side pressure and then, the valve body 11

13 dat theddérectd armlafe clsssitng O-henieadl ve dpgh bpdt hppove) the
backwat er pressure and an urging force of the spring

33late tiesdvir bl ngsnbanskeZ dawredweei Ryesisnithel ¥4 vand when
closing direction of the valve body 11, in order to ‘
pheveneybackhpree aesihbipg hady ki geqaiseeFitGe pyimary side
Because the urging force of the spring 33 of the
DEgismy r vbagsthey yighwalrs Walges bady hé  dpperipeebfthe valve
closing the valve of the valve body 11, even if a .
bpfiveldnée afcplesaurad betGriesequABL Y nhy ¥Rdaeaakhedy 11 is
the secondary side is slight when backwater is _
gesacst ed th e valpRORBR2BE ePEBeAS deasedyoxHesponding to
urging neans 12 before the primary side pressure_ and

the aswooHdaey Elow phesmbe decvrdnchae akepr Eisur aate.
and further, because that valve closing condition can

B8 OR&Int ai ned, nore accurate backwater prevention can

be achi eved. [0027] Wen the valve body 11 is noved to .
open offches&widieer 28svaeneratind pgrephehal viedive tsody 11 1s
the buoyant force assisting body 13 follow ng up _the

oaene hédy allll o wakesukP opRds . t hBe gglcpadsoty S1udangressure
ascent/descent of the valve body 11 and the buoyant

pér thads hatkwgtbdperdynas s@tﬁ%@ry tairddd 1 pyprimary side
guide rod 17 di sposed around the buoyant force

RESissuiny arsbdyners dhenyallive dody 31 dResesbdedhomnt the valve
Consequently, the noving range of the valve body 11

Bealti aPt tomedighe lyxbal this backwater pressure and an urging

force of the gpring 33 of the urging means 12 always acting
in the valve cloging direction of the valve body 11, in order
to prevent backwater to the primary side (see FIG. 3).
Because the urging force of the spring 33 of the urging
means 12 is always urged in the direction of closing the valve
of the valve body 11, even if a difference of pressure between
the primary side and the secondary side is slight when
backwater is generated, the valve can be closed firmly by
the urging means 12 before the primary side pressure and the
secondary side pressure become the same pressure and further,
because that valve closing condition can be maintained, more
accurate backwater prevention can be achieved.
[0027]

When the valve beody 11 is moved to open or close the
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direction of the valve port 6 and the urging force of

the wurging neans 12 is securely received by the val ve

body 11 so as to enable the valve body 11 to execute

val ve opening/closing action excellently and stably o

HAd Vel wae PRELPhENR & WaldodbupE ohe thitorRblaherEgraesisting

assisting body 13 in a stable horizontal_ condition.

Bedauida %ﬁél@a\iw By el Viasl ¥phadedll alapsrippRounds the

whi ch stays on the valve seat 10 differs each tine

wReéwe medwal Veand aperatddedrirbypEbeent@lige body 11 and

foreign matter from being caught between the valve

bbgy bHPvaRt t Fer ogl eesdeHina Rodtietd i UG guided by
| eakage of water when water flow is stopped, thereby = |

bbRi svidg rafnt erbireosrdarydndnihe dopmyarhef 9BEFGeaSs1sting
havi ng check function of the second enbodi nent shown

bpdwm &8. alorg itthe ¥4l e ehebhevip¥eh®dAntg 6 + hEumeguently,

val ve body 14. The spindle 7 supported by the |id .

bbgymovipst hangier of Ehdom Heatbe éﬂolﬁ%ﬁé@l&rﬁﬁ figethe axial
uide hole 29 through which the supEorting.rod 31 of
h&epitdsyt ryt *ph@c@ag(yﬁ Pae UraphgthBangging sforce of the
passed slidably is provided in the |lid body 9. The

vapdaD AN i’% i ReseRddie a|Kecobdgd by fhg srakyedhody 11
by the urging neans 12 in the direction of closing

Fhe apalbe. eBReABs Ehehaadiirerbedy udtuite iexedetaelys

the first enbodinent, like reference nunerals are

apeadmed alosing saivd cas wrcehlevhlenecbriforehysand always

the first enbodi nent and description thereof is

vEintedn HheR Pesthars £ & imbunry attle kdieek da8BéeLdRdopody 13

the third
in a stable horizontal condition.

Because the valve body 11 is spherical, the portion
which stays on the valve geat 10 differs each time when the
valve 1s operated, thereby preventing foreign matter from
being caught between the valve body 11 and the valve seat
10, there is no slight leakage of water when water flow is
stopped, thereby achieving maintenance free system.
[0028]

The valve having check function of the second
embodiment shown in FIGS. 7, 8 is a ball check valve having
the check valve body 14. The spindle 7 supported by the 1lid
body 9 in the first embodiment is abkolished and the guide
hole 29 through which the supporting rod 31 of the pressing
piece 30 in the urging means 12 is passed slidably is provided

in the 1id body 9. The valve body 11 in the check valve body
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enbodi nent shown in FIGS. 9, 10 is a nodification of
t he ball check valve in the second enbodi nent and
nore specifically, the urging neans 12 of the val ve

body 11 is abolished and in the check valve body 14,

iAel vaingeddy the vsSinstmepBFosed n shendigetiiiogd closing
be attached or detached freely with respect to the
thevvadam. 1BecRitee the PrHeBodFTIataE e his coReageme as the
portion 19 in which the upper franme 18 of the guide

fizes zohadiment, i Aske a@ farRNEE t PBBCEE shaTe Rttached to
opening portion la of the valve casing 1 is fastened _.

Bhe 2hOSeds \RX @Iuiyht ¢pt Berposentisetottoe Sirgbtepodiment
is the same as the second enbodinment, |ike reference

AdfAe dglss miet donathedasf the eahbtedonponents or

equi val ent ones to the second enbodi nent and

dédesilpti on thereof is onitted. Because the ball check

valve of the third enbodi ment contains no urgin _
means The viad vaalhavbedythe icheaws Sereréan @% ttlgfee third
val ve seat 10 securely by the urging neans 12' s

amheys mantyishpurhd nvELGS -b8dyl A 118 @ nRdidiicadtion off the ball
closing the valve wunlike the first and second o

ehiscdi wmeAvs iThehef speonidnerbedimant asbowirr@pegheically,
val ve body 11 is formed of material 25 having a _
EBEatirgding e gesspacifi €hg ad 1 ye dpadvha lvdlsyebabigged and
to be always disposed in a horizontal condition in

bndere qleopeiltoswdhddvathe valye bodpifalilsyjust disposed
[00301 In the ball check val ve having the

gbeviet Hasci Fbean ke raktackedfor Metrehad Enrdedinehth respect
when the primary side pressure acting in the valve
bpeligy i ¥eet Boatofl Ot.-he val ve

Thus, the 1id body 9 has the concave portion 19 in which
the upper frame 18 of the guide frame 20 is to be inserted
and fitted sc that the opening portion la of the valve casing
1 is fastened and closed water-tightly.

Because the oﬁher structure is the game as the second
embodiment, like reference numerals are attached to the same
components or equivalent ones to the second embodiment and
description thereof is omitted.

Because the ball check valve of the third embodiment
containsg no urging means 12, the valve body 11 is not settled
on the valve seat 10 securely by the urging means 12’3 always
urging the valve body 11 in the direction of closing the valve
unlike the first and second embodiments. Therefore, in the

third embodiment, the valve body 11 is formed of material
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body 11 beats the urging force of the spring 33 in the
urging nmeans 12 acting in the valve closing direction

of the valve body 11 and the secondary side pressure,

the val ve body 11 receiving the primary side pressure
navdétaachedel pbiveny Aari9e sSeafifdcs@%RVieYcenf &dle valve
the urging neans 12, so that water passes fromthe

peisRE fodelalvpihe lspanrfhip aihgeizonbu e ambl vhppel n order
port 6 (see FIG 7). \Wen the primary side pressure

&6t ORPTIAE Epsey khge vadpeni eddi Lécicgmakly he val ve

body 11 is raised over the secondary side pressure in

8@ 3*Hi rd enbodi nent, the valve body 11 receiving the
primary side pressure is detached from the valve seat

10 so t hat thet &dalhsergckr ¥mlife IRV HagytBpd@bave tdescribed
secondary side through the valve port 6 (see FIG 9) .
EOG3EE uFe bof hthRe seccmi amrPdhneatenWdEmem s, PHABATY side
the valve body 11 is opened, the buoyant force

RESISAUTR) PN g 30 richeiwakve ReoriRar§isegs isreefutbe valve
and is raised in the valve openin%ldirec;ion, so t hat .
trely Adi Beadicakbecirpdng Bar 8ot dihe HP bRy aht ifbide urging
assi sting body 13 conmes into contact wth the valve

pedy sl L 2aR¢ Ging dinsddie agdivrc s ing hélyartd opsofogyre valve
11. Because_the outside dianeter d of the buoyant

befye Llassidsthilmg sregndsriys sigdegr agfir ¢ hethal vealpsdpody 11
dianmeter D, flow of pressurized fluid along the

spiveiivcialg stReaprishmhes idal peebsgyel s deheehpdptiapm the
| argely. Consequently, generation of flow forcing the

vallve e 1P1sinasheodipBErpel bhechssiimg Meanmllde so that

behi nd (above) the _
water passes from the primary side to the secondary side

through the wvalve port 6 (see FIG. 7).

When the primary side pressure acting in the wvalve
opening direction of the valve body 11 is raised over the
secondary side pressure in the third embodiment, the valve
body 11 receiving the primary side pressure is detached from
the valve seat 10 so that water passes from the primary side
to the secondary side through the valve port 6 (see FIG. 9).
[0031]

In both the second and third embodiments, when the valve
body 11 is opened, the buoyant force assisting body 13
receives the primary side pressure and is raised in the valve
opening direction, so that the inside diameter portion 13a
of the buoyant force assisting body 13 comes into contact

with the valve body 11 and is raised together with the valve
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val ve body 11 is bl ocked to reduce pressure |oss and

when the buoyant force assisting body 13 receives the
primary side pressure together with the val ve body

11, opening of the valve body 11 is accel erat ed.
eefgeduient [y, the valve body 11 is opened with an
appropriate openi ng degree corresponding to,  the

anount Befatisgy, theepebyidec dlianp e ¥ afle8Lf FHF Rpt@yant force
[00321 I f backwater is generated when the valve is,

apeied inaderivi Wy it targeeddmn dripddy#tne, Pef¥ diameter D,
secondary side pressure of the backwater becones

Al ghep £t BaAseHE iFadddy i s pdenss s§supphgad cal surface of the
consequently, the valve body 11 is settled on the

vallve dwdy 101 afedindedsubyedhl s rBgdkivat er pressure

and the urging force of the spring 33 of the urging

means COPRSEANSIEE bt igrﬁgﬁq#ﬁ%h@n\%ﬁg@éom RYA§Ng Feetiddie body
of the valve body 11 to prevent the backwater to the

Bei trar fhei déresedorriad cdos B difve inkverkphinfofgeove) the
of the spring 33 of the urging means 12 is al ways

vade@ ihrdnel Hi techilosksid dosieduenelVaR@droflepg and when
val ve body 11, even if a difference of pressure , _
baeweenyanitel prrrer 55 s FHé nandodlel & ecsifldfsys il prd mary side
slight when 27 backwater is generated, the valve can

b edlsowRl tesartE 3 wakd: thermlvepadie 1dprepgnasduef dhe valve
the primary side pressure and the secondary side ,
preysdleibeasreleratade fiassegecnidy f Gheh¥alvandody 11 is
because that valve closing condition can be ,
rRICRES wddh ot enneepai etBaekRALET Fearar iTrEanrpaeding to

achieved. |If the backwater is generated when the valve
theopamant of flow, thereby securing a rated flow rate.

[0032]

If backwater ig generated when the valve is opened,
according to the second embodiment, the secondary side
pressure of the backwater becomes higher than the primary
side pressure and consequently, the valve bedy 11 is settled
on the valve geat 10 immediately by this backwater pressure
and the urging force of the spring 33 of the urging means
12 always acting in the valve c¢losgsing direction of the valve
body 11 to prevent the backwater to the primary side (see
FIG. 8).

Because the urging force of the spring 33 of the urging
meang 12 is always urged in the direction of closing the valve
of the valve body 11, even if a difference of pressure between

the primary side and the secondary side is slight when
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in the third enbodi nent, the valve body 11 is settled
on the valve seat 10 by the backwater pressure to

prevent the backwater to the prinmary side (see FIG

10). [00331 Because the valve body 11 of the second
kagkwAtrer ighpeaenaiied s Wphedlos aarkbet aéopedspecurely and
enbodi ment, the portion which stays on the val ve seat
foralef bystbgchrrime 3dheafere VhrvRrigagpepadedpressure and
thereby preventing foreign matter from being caught
E@ﬁwﬁﬁFQWQ@VﬁI6é%ﬁbﬁwgﬁﬁ%m% PRECYE \idie seamepressure and
Consequently, there is no slight |eakage of water
e hest eraifoRecaustieogdeat Yaeveby ladhing i agndition can be
mai nt enance free system Wen the valve body 11 is
eV ed ainepenmereclegsalides Rarkwatee e Vpheian wan be

15 of the buoyant force assisting body 13 follow ng
aphtilfadd ve body 11 al ways surrounds the valve body

11 and ascent/descent of the valve body 11 and _the
buoyant £f bheebagkwatiengibodgnezaite uihged thecypdMe By opened
the guide rod 17 di sposed around the buoyant force

é@ng?i hB1irdodpbed idicsty tthe Mdlyveadie Mallgesgsitlegl on the
Consequently, the noving range of the valve body 11
valviemigeat t b0t by akicalbadgwal pEcPrem 0ire Heo vargyent the
Bort 6 and the posture of the buoyant force assisting

B WEF 6§15 %th&@ Paiimaaihediida dseealfll&. hb?Pi zont al
condition. Particularly, in the second enbodi nent, the
UP§iddd force of the urging neans 12 is securely

recei ved by the valve body 11 so as to enable '
excel | BREausEai e v*aaaweoé@mfndﬂcl@%i woeopecaridbmpd third

the valve body 11.
embodiment is spherical like the first embodiment, the

portion which stays on the valve geat 10 differs each time
when the valve is operated, thereby preventing foreign matter
from being caught between the valve body 11 and the valve
seat 10. Consequently, there is no slight leakage of water
when water flow is stopped, thereby achieving maintenance
free system.

When the valve body 11 is moved to open or close the
valve, the peripheral wall 15 of the bucyant force assisting
bedy 13 following up the valve body 11 always surrounds the
valve body 11 and ascent/descent of the valve body 11 and
the buoyant force assisting body 13 is guided securely by
the guide rod 17 disposed around the buoyant force assisting
body 13 along the axis of the valve port 6. Consequently,

the moving range of the valve body 11 is limited to the axial
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[Brief Description of the Drawmngs] [0034] [Fig. 1] A

| ongi tudi nal cross-sectional view showing a state

where water is stopped by forcedly closing the val ve

by a stop cock having a non-return function. [Fig. 2]
Alresdi kenliafalt he Fad- e @anal a@ﬁeﬁﬁ@h@@ﬁﬁg‘reacﬁ hkhe buoyant
where the valve is full open in the same water
Eorgctd o shaBPeostvatle aks apbvay s magntzined in a stable
| ongi tudi nal cross-sectional view showing a water
bogprad vt at @onfé td Bac kP A3V BELYE 5Yi n ith& heange aner
conduction enabled state as above. [Fig. 4] A

PoRgidintital thessrgdad omrcei el shewurpgingchears 12 is
valve. [Fig. 5] An enlarged cross-sectional view taken
seongeln Arotekvgd bYf rtdm whatnei bogst rldt igm @f semenable
parts is omtted. [Fig. 61 A half cross-sectiona

ekewldfent gustebleamalvyg mpenpoAclergindideparation of the
cross-sectional view show ng a valve opened state in
gadecormtPd&bddi ment. [Fig. 8] A | ongitudinal

cross-sectional view show ng 29 the sane val ve cl osed
dBatie faPedovertfring o H]the | Brgi ngidal

cross-sectional view show ng a valve opened state in
a00Bi4ld enbodi ment. [Fig. 101 A | ongitudina

cross-sectional view show ng the sane val ve cl osed

state &Eiabovd. A beseritpidipa bf cReger&fcd Ivmet af 5¢w showing

[ 0035]
a state where water is stopped by forcedly closing the valve

by a stop cock having a non-return function.

[Fig. 2] A longitudinal crossg-sectional view showing
a state where the wvalve is full open in the same water
conduction enabled state as above.

[Fig. 3] A longitudinal cross-sectional view showing
a water stopped state where backflow occurs in the same water
conduction enabled state as above.

(Fig. 4] A longitudinal cross-sectional view showing
a check valve.

[Fig. 5] An enlarged cross-sectional view taken along
A-A of Fig. 1 from which illustration of some parts is
omitted.

[Fig. 6] A half cross-sectional view of a guide frame.

[Fig. 71 A longitudinal cross-sectional view showing
a valve opened state in a second embodiment.

[Fig. 8] A longitudinal cross-sectional view showing
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3: Primary-side flow path 5: Secondary-side flow path

6: Valve port 7: Spindle 10: Valve seat 11: Valve

body 12: Biasing neans 13: Buoyancy assi sting body

13a: Inner dianeter portion 15: Peripheral wall 16:
PheesawhdiRt VAgcpeaed 1stattyi 88 BROV® - Val ve body

di ameter Dl1: Valve port dianeter d: Quter dianeter .

dl . 1 nhBAddi Greferd 3@ MErdingl CEAPREDSEST Ional cTiggR showing
val ve body which is a spherical valve body capable of

BeVifd V&t tapedt SLadiacie fEBArd @BRRETRRREE - provi ded

on a secondary side of a valve port communicating .
with alPiBmaty]shdkopdssugd nadd cx ofecoiRak §oBpdeview showing
passage, Wwherein a primary side pressure receiVing

§h@e sofme headupvelosed) st psapt aoyepassed t hrough

an inside dianmeter portion of a ring-Ilike buoyant

flBeee gt 5o ngLb By antforee oVuwedalsdi ameter is |arger

than the diameter of the valve body, and whose inside
dP&@étler is larger than the dianeter of the valve

port and is smaller than the dianeter of the valve
body, and: Primary-side flow path

5: Secondary-side flow path
6: Valve port
7: Spindle
10: Valve seat
11: Valve body
12: Biasing means
13: Buoyancy assisting body
13a: Inner diameter portion
15: Peripheral wall
16: Water conducting port
17: Guide bar
D: Valve body diameter
D1l: Valve port diameter
d: Outer diameter

dl: Inner diameter
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wherei n the buoyant force assisting body is provided

to be capable of being attached to/detached from an

end surface of a secondary side opening portion of

the valve port in such a nmanner that, when the valve
WEAdperfe d; LARMEPndiSde di aneter portion of the buoyant

force assisting body conmes into contact with the

out si dé-of thehetkedoay boshiwhhebisympPhamigel valve body

assi sting body and the val ve body noves upward

regetier . of. bRHa\T hetkagiiede %@A;eééé‘m ngre® @ ajadYe seat

wherein the buoyant force assisting body has a . .
pecivpitedlomat | secondatubdPiget B walvad sodp Nthi¢engunicating
plurality of water passage holes is arranged at a

wiglh & meyvaryt Bidgghafsadre *ndi AesSecongainerehée passage,

thereof on the bottom of the peripheral wall. 3. The

vheale valay priowracciole ine 3 9UEEal T e i¥A nY sile eifnthe valve
lurality of guide rods is disposed around the .
gsyant iosertassivspargesoahreovshh annpiehgerdhgrueser portion

the valve 31 body in parallel to the axis of the .

Pal ve yiara - 1 4ke Abvalyeathdanre cheekstange adictwlepse outside
including a valve seat on a secondary side of a valve
dopmed@mmirg dangrr Whan therdhangtsrdefpbhbsagalysedbgdy, and

secondary side passage, Wwherein a spherical valve

boEe sngice dedmes ethes V@ ngesddian tbepeianeseledf the valve

to/ detached fromthe valve seat, the valve body is

pegédand thesdpldet shasf theodiingettinr wdl tdepyadive body, and
urging nmeans, and a primary side pressure receiving

vheaeoin the Mapyanboligrice pesdetddly hrdsetist hrovghded to be

an inside dianeter portion of a ring-Ilike buoyant

reredles s Ethagngoay t asthest vl ¢ dacliednmdtiam jan | ghgepurface

than the diameter of the

of a secondary side opening portion of the valve port in such

a manner that, when the valve is opened, the inside diameter
portion of the buoyant force assisting body comes into
contact with.the outside of the valve body, and the bucyant
force assisting body and the valve body moves upward
together,

2. The check valve body according to claim 1 wherein
the buoyant force agsisting body has a peripheral wall
surrounding the valve body while a plurality of water passage
holes is arranged at a small interval throughout the entire
circumference thereof on the bottom of the peripheral wall.

3. The check valve body according to claim 1 or 2
wherein a plurality cof guide rods is disposed arocund the

buoyant force assisting body over a moving range of the valve
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val ve body, and whose inside dianmeter is larger than

the dianeter of the valve port and is smaller than

the diameter of the valve body, and wherein the

buoyant force_assistin body is provided to be

bagabliar aapel hglatica 21 dePAchEE VFINE aRCERd

surface of a secondary side opening portion of the, _
val ve port inmAsushve Harg tdheckwiehvehd W tieon sincluding
opened, the inside dianeter portion of the buoyant .
foYabvasseat iqya dedyndswyssifdecanvadtvewehttdrmmunicating
out si de of the valve body, and the buoyant force

¥ésihsta my bodyy apddeheasdage gy aovesongamy ggide passage,
together. 5. The val ve having check val ve function

gbeoedithg spbedligian & alhwg &iady He byoydmed drxghe valve seat
assi sting body has a peripheral wall surrounding the

tal e rddhpwhedeta/Petraiad fopmwaher vpdgsageabl ekhe valve
is arranged at a small interval throughout the entire
Sedouriferargedt her bbe ¢ ndwet bont ofm cébsting gére phetdp by an
wal I . 32 G The val ve having check val ve function .
gegérdl mganso ciral M promaErntisrds Prepural fegesving side of
gui de rods is disposed around the buoyant force

sbsi yE e bodgyoder ianseotiedly angesesh thmoyahvanpdap ide

in parallel to the axis of the valve port. 7. The _

dalve teay by tohase lo fval wenguhékiechuaryestdf agcet 8sehgiting bedy
5 or 6 including a spindle capabl e of advancing or
wbpsactduiis ideelyaimgtar d¢d alaxyercthon ohe biamgyer of the
port wherein an urging neans whi ch expands/contracts

vormves fordtly ngand whesecdmeide ediapeiter ofs t hergpin@hen the

is interposed between the spindle and the val ve body.
@3ameter of the valve port and is smaller than the diameter

of the valve body, and wherein the buoyant force assisting
body is provided to be capable of being attached to/detached
from an end surface of a secondary side opening portion of
the valve port in such a manner that, when the valve isg opened,
the inside diameter portion of the buoyant force assisting
body comes intc contact with the outside of the valve body,
and the buoyant force assisting body and the valve body moves
upward together.

5. The valve having check valve function according
to claim 4 wherein the buoyant force assisting body has a
peripheral wall surrounding the valve body while a plurality
of water passage holes is arranged at a small interval
throughout the entire circumference therecf on the bottom

of the peripheral wall.
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6. The valve having check valve function according
to claim 4 or 5 wherein a plurality of guide rods is disposed
around the buoyant force assisting body over a moving range

of the valve body in parallel to the axis of the valve port.

7. The valve having check valve function according
to claim 5 or 6 including a spindle capable of advancing or
retracting freely in an axial direction of the valve port
wherein an urging means which expands/contracts
corresponding to advancement/retraction of the spindle is

interposed between the spindle and the valve body.
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