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 usi ng the sane
check valve body. 2. Dgsgk Rel ated Art
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2. Description of Related Art
[co02]

Conventionally, as a valve having the check function,
there are availlable 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
secondary side of a valve port which communicates with a primary
gide passage and a secondary side passage and a ball-like valve
body is 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 f£lows 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



on the secondary side of a valve port comunicating
wth the 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 valve body has a plunger-Ilike
val ve body pressing el enent whi ch expands/contracts
correspondi ng to advancenent/retraction of spindle
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the bottom end of the spindle in its axial 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 teo stop water and the
spindle 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
con the valve geat by the secondary gide pressure of that backflow
and the weight of the valx}e body in order to block the backflow
to the primary side.

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

4)



(00041 In the ball check valve or the water stop val ve
havi ng check function using the spherical valve body
as descri bed above, when water is fed, pressurized
fluid flowng fromthe primary side through the valve
port flows along 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
[Oopgiistance to opening of the valve body, acting on
hé valve body in the direction of closing the valve
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so that the valve body cannot be opened with a degree of opening
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 £low, 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 valve.



To sol ve such a disadvantage, in the water stop val ve
havi ng check function and the ball check val ve as
descri bed above, a noving distance of the val ve body
froma valve closing (settling) position to a
conpl ete val ve opening position needs to be set short
by form ng the valve body into a | arger dianeter than
the valve port so as to reduce the pressure | oss when
[00 PE val ve i s opened conpletely, to secure a rated
ow anmount. However, if such a nmeans i s enpl oyed,
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seat securely, thereby excellent water stop or check function
cannot be attained. Further, there is a necessity of forming
the valve in a large gsize with increased diameter of the valve
bedy.

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 valve 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



the val ve body in a proper opening condition to secure
a rated flow anmount, and a val ve havi ng check
function using the sane check val ve body. [0006] To
achi eve the above-nenti oned 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
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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
a valve port and smaller than the diameter of the valve body.
According to another aspect of the present invention,
there is provided a valve having check valve function including
a valve seat on a secondary side of a valve port communicating
with a primary side passage and a secondary side passage, wherein
a spherical valve body is provided on the valve seat to be capable
of being attached to or detached from the same, the valve body
is urged in the direction ¢f closing the valve by the urging
means and the primary side pressure receiving side of the valve
body is inserted into the inside diameter portion of a ring-like

buoyant force assisting body whose outside diameter is larger



is larger than the dianmeter of the valve body and
smal l er than the dianeter of the valve body. Further,
t he val ve having check val ve 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 permssible to interpose
an urgi ng neans whi ch expands/contracts corresponding
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of water passage holes is arranged at a small interval throughout
the entire circumference thereof on the bottom of the peripheral
wall. A plurality of guide rods may be disposed around the
buoyant force assisting body over a moving range of the valve
body in parallel to the axis of the wvalve port.

[0C07]

The invention according to claim 1 provides a check valve
body which is a spherical valve body capable of being attached
to/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 and the primary side pressure receiving
side of the valve body is inserted into 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 a valve



Consequently, when the valve is opened, the buoyant
force assisting body receives the prinmary side
pressure as well as the valve body and is raised in
the direction of opening the valve and the inside
di aneter portion of the buoyant force assisting body
rises together with the valve body while contacting
the outside of the valve body. As a result, flow of
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the valve body is blocked, thereby reducing pressure loss.

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 copening of the valve body. Conseqguently, 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



a conventional exanple, thereby facilitating reduction

of the size of the valve main body. [00081 According

to the invention of claim?2, the buoyant force
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valve body while a plurality of water passage holes
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body in the direction of opening the valve via its inside
diameter portion so as to form passages leading to water passage
holes provided in the substantially entire circumference of the
peripheral wall. Consequently, a valve body 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 assisting body.
As a result, the same condition as 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
inventicn of claim 1 is attained and a condition in which the
periphery of the valve body is alwaysg surrounded by the

peripheral wall provided on the buoyant force assisting body

can be maintained. Thus, the inside diameter portion of the



of the valve body in a horizontal condition

perpendi cular to the axis of the valve port, so that

it can always follow up ascent or descent of the

val ve body in a stable horizontal condition. Because
t he buoyant force assisting body is never tilted with
respect to the val ve body, the buoyant force assisting
body is never nipped between the val ve body and the
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a moving range of the valve body in parallel to the axis 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/closing operation of
the valve body. Further, the posture of the buoyant force
asgisting body can be always maintained in a stable, horizontal
condition.

[0010]

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

attached to or detached from the same, the valve body is urged



the primary side pressure receiving side of the valve
body is inserted into the inside dianeter portion of
a ring-like buoyant force assisting body whose
outside dianmeter is larger than the dianeter of the
val ve body and whose inside dianeter is larger than
the dianmeter of the valve port and smaller than the
dianeter of the valve body. Consequently, the buoyant
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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. BAs a result, generation of flow
pressing the valve body in the direction of closing the valve
behind the valve body is blocked to reduce pressure loss.
Because the buoyant force assisting body is not in contact
with the outside of the valve body water-tightly, part 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 the inside
diameter portion and the buoyant force assisting body rising

in the direction of opening the valve together with the valve

10



body can be opened with an appropriate degree of

openi ng corresponding to the anount of flow to secure

a rated flow amount. Thus, according to the

invention, there is no necessity of formng the valve

body into a large dianeter unlike a conventiona

exanpl e, thereby facilitating reduction of the size

of the valve body. [00111 According to the invention

f LM.5 ' t i i cl aj : 1
boaf afh EhEh oopehificl UF, LAENALOR R8ave ThELE xiSfle, the valve

u updi val d ' urzal -
bodd R BY Sl VAL AR apitoge fapey BEGH U "BbEhing

t ot ti irQH?f ce.ther

cor%%té?g%ﬁg?;g[ h%?p%qu:eqphéga t wa Iﬂ%ﬂnggqggﬁt ye: og]pa%‘?g%fl tlow
amothPW of pressurized fluid running along the spherica

surface of the valve body intercepted by the buoyant

for SSi SLi : I },ma id ;

B LR PR B PR 18, 0 mecemsity
of ﬁb{rﬁ‘i‘hgor&h‘g +2PEA! BRalE rial Ve i’é?gbt E{i‘a{&% unlike a

dramet &r portion So as to Form pasSages leading to

con&@ﬁgﬁoﬂgﬁsgﬁ%£§i§§ Bh %i%?jfgbigftaﬁﬁ%éf?ga&%éyon of the

entire cir ence o peri phera

: e n , e body pressure receiving area
BRI ol

i clent ng the val ve body to the upper
[oolit position for opening the valve can be secured
as well as the pressure receiving area of the buoyant

;gr @f&%ﬁéiE‘?V%&’%gi-cfx@éné‘i&ﬁsakt%léi‘ﬁ SAME; k& .it:i]i(rgxnention

en the~va y is inserted into the ring-

of %%%P@ﬁ%éﬂ{:?%gﬁﬁ%y%ﬁ Hd e b&é’&i&@@n&%@%@ eped d iI:KE\G‘ripheral
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 gpherical 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 water passage holes provided in the
substantially entire circumference of the peripheral wall.
Consequently, a valve body pressure receiving area sufficient
for moving the valve body to the upper 1limit position for opening
the valve can be secured as well as the pressure receiving area

cf the buoyant force agsisting body. As a result, the same

condition as when the valve body is ingerted into the ring-like

11



of claim4 and thus, the sane effect as the invention
of claim 4 is attained and a condition in which the
peri phery of the valve body is always surrounded by
t he peripheral wall provided on the buoyant force
assi sting body can be nmaintained. Thus, the inside
di aneter portion of the buoyant force assisting body
can neke contact with the outside of the valve body
buoy'h?n@ ﬂ?ﬂ: o&égistgﬁgdbgﬁgncgﬁrﬁg%% L’é@édt lf & ihvention
of the valve port, So that 1t can always follow up
t esieat t a dy 4 a : ;
of ﬁ%ﬁgo%%?gcondlgfig%? Eg%lgu%g%?%g So;?gr?t l?tc‘)%gtﬁon of claim
. ASSEgti Y. i V, i WM re
¢ (AP EIERG DRRY, ol el oh it St THPRRET b BF Che valve
i ppe ve.,b t % It e
bodf!| BRUE HEVET R Bund Oy By ERe PRI Y8l (Bl ppsFted on
@9&%? i ng he_ LE ' i 6.l i
t:hei nve %gnf(gg?rec?g%?n\églggoglog al%!atqqy@gf m&&ir}}:dlr’g%%' [ sThus' che
. ' - t [ I SLi \%
1ns L3RR ELOB0, L U8y BHOPMD SRy ookl My DESY BBy can
' . val . @an t t ;
ek e R U R s e e Wy e Mt zontal
[ : [ r S
o B A Y e v g Targy aPA TR so that
it cbmyamags%gﬁ%ﬁgu 0a50RhY Uhe @ Andid €UHON LfvENSody in

val ve port an rging trorce of the urging neans
e

a s&ébi@cﬁ%?§%dﬁ¥%ﬁe&¥nd§%i@ estllday h@nbuojﬁﬁﬁﬂfbrce

openi ng/ cl osi ng operation of the valve %ody can

assféﬁfh?egoag‘gé)%h{isggg W58 cfa LA HUQRNME f ¥ E& he valve body,

assi sting can be always maintained in a

theﬂﬁﬁg&ﬁnth@QrQ%“é%sfQEghbiB%dy ig 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 agsgisting body over a moving range of the valve
body in parallel to the axis of the valve port. Consequently,
the ascent or descent of the valve body and the buoyant force
agsisting body can be guided securely along the axis of the valve
port and the moving range of the valve body is restricted to
only the axial direction of the valve port and the urging force
of the urging means is received securely. As aresult, excellent,
gstable opening/closing operation of the valve body can be

attained and the posture of the buoyant force assisting bedy

12



[0013] According to the invention of claim?7, the

val ve having check function is constructed as a water

stop val ve having check function which is provided

with a spindle capabl e of advancing or retracting

freely in an axial direction of the valve port and in

whi ch an urgi ng neans whi ch expands/contracts

correspondi ng to advancenent/retraction of the spindle

[ it sed WeRy t pi an F e
cancgﬁgégﬂgafgyﬁg%ﬁgkhrglnghgoécEegﬁiﬁﬁ;hﬁ€€%¥ﬁ%%§oggﬁﬁltlon'
[Ooqbqsing the valve to the valve body of the urging

neans can be adjusted by advancing or retracting the

: | e | d .
fg'itﬁlgb‘érﬂ'lqlgt s« when L og l:ﬂ%gllb%gycr%?l 15 1919&“%%&?%% having

e nost "extent, the valve closed fo

cheVWd! BinkkQWn BY é@h@’éirr&%tté?iealérQy%)%%%ﬁ%élﬁﬁJ&ﬁa]ving check

above-nenti oned nost contracte e val ve

£uned %zl-BT%ﬁhité %grcﬁlzﬁié?gd QpeeRh sl;ﬁﬁ’?éYﬁ;ct?a?%%@é’ of advancing

passage of wate ere is an effect t anount

or %k tilw tﬁfeéﬁ%g?ﬁ gg-graf:?%g??ﬁkE‘chQJrf‘eoﬁe%?@g}rgliyne port

openi ng O € va e I nventlons

and4'i§1' vﬁ.‘?ﬂ&ﬂ' anhlxéﬁ.gfgh%@aﬁé W81 86C .téTtTIYdé’f’féﬁ %‘ig\%%st o

t he novi ng I St fromopening o e val ve

Losi ; ; . '
cortedH 1i1gr €8 agquagfbgezrﬁ%ﬁﬁ / géE&‘%‘&&%ﬁe‘:@t@Lg}lgg sbi®idle is

val ve bo y'into anmet er

intCOPRUd PaL wEXAMRIHE £9: fh8L diUsHEN A Phet psdy.ow

anmount by advancenent/retraction of the spindle is

corkRR418L 00, UG ISHG! oRcglsHhenal B BLpALS Ko ek e
valRedtl ¢dle IRANLHIAP H & HETFLERS YmedRchESR: be adjusted by
advancing or retracting the spindle and thus, when the urging
means is contracted t£o the most extent, the vailve body is closed
to stop water flow.

By relaxing the urging means from the above-mentioned most
contracted condition, the valve body is permitted toc 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
cpening of the valve body like the inventions of claim 4-6.

Additionally, there is no necessity of setting the moving
distance from opening of the valve body to closing thereof to
a short distance by forming the valve body into a large diameter
unlike the conventional example, so that adjustment of the flow
amount by advancement/retraction of the gspindle is facilitated

and reduction of the gize of the valve ig also facilitated. That

is to say, the effects in practical application are remarkably

13



BRI EF DESCRI PTION OF DRAWNGS FIG 1 is a |longitudina
sectional view showi ng water stop condition when a
wat er stop val ve having check function is cl osed
forcibly; FIG 2 is a longitudinal sectional view
showi ng a condition in which the sane valve is opened
fully when water feed is enabled; FIG 3 is a
| ongi tudi nal sectional view showing ditto water stop
higﬁgndition at the tinme of back flow when water feed is
enabled; FIG 4 is a longitudinal sectional view
showi ng the check valve body; FIG 5 is a an enlarged
sectional view taken along AAA with part of FIG 1

BRI$§15§@§§¢§f%Q§ he ﬂ%ﬁfN ctional view of a guide

s a ongltu I nal sectional view show ng

a gppdi ty QLE; i r?%f@ﬁﬁl‘ﬁ%'lVSeé‘E %1”91%‘%: Qhﬁ%?f%dwater stop

enbodi ment IS a ongl t U in sect i onal VI eW

conétﬂe‘ﬁnoglgwﬁgﬁ%%]att'e(}nstgg $iit0 l‘% B c\f?éé’l?’fal et o% closed

['ongi t udi nal "sectrion Vi ew s g a con
forgggﬂgd val ve according to.a thqu enbodlnent and FI G
a longitudinal sectional view show ng the

Coridié' %f %gh%%ﬁ%lgpﬁf%]o%é@lo&aﬁ %%EEM& défdition

PREFERRED Her el nafter,
in GARCH FBY OlimlNgaREeSENY 66@@@&'@31W9!when water feed is

enabled;

FIG. 3 ig a longitudinal secticonal view showingditto water
stop condition at the time of back flow when water feed is
enabled;

FIG. 4 is a longitudinal sectional view showing the check
valve body;

FIG. 5 is a an enlarged sectional view taken along A-A with
part cf FIG. 1 omitted;

FIG. 6 is a half sectional view of a guide frame;

FIG. 7 ig a lengitudinal secticnal view showing a condition
of opened valve according to a second embodiment;

FIG. 8 is a longitudinal secticnal view showing a condition
of ditto closed wvalve;

FIG. 9is a longitudinal secticnal view showing a condition
of opened valve according to a third embodiment; and

FIG. 10 is a longitudinal sgectional view showing the

condition of ditte closed wvalve.
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be described with reference to the acconpanyi ng
drawi ngs. FIGS. 1-3 show a water stop val ve havi ng
check function according to a first enbodi nent of the
val ve having check function. FIG 1 is a |ongitudina
sectional view show ng water stop condition when a
valve is closed forcibly, FIG 2 is a |ongitudina
sectional vi ew showi ng a condition in which the valve
DEséﬁxﬁfpr fl—.ulll&yg BoyRRED Eiffbp fvegaBl ed and FIG 3
ongi tudi nal” sectional view show ng water stop
[oof@pdltlon at the tine of back flow when water feed is
enabled In a valve casing 1 of this valve, centers of

o tﬁ—l%rfe{;ﬁ{g%tegaséﬁg&nﬁoaﬁm% ¢ Btfagﬁe Fsecon ;?yt"é}gci‘m will

side” 6f wafer supp y an

be c&é‘%éﬁ%eé et Pé‘f%?énéec YL aéé&&ﬂp‘éﬁﬂle av%‘%ings .

charge si are ocated on a stralg

Vmﬁfﬁé“”t ? %Q eQ'ﬁQEb gd@%?ﬁféﬁ%é"ﬁg@iﬁgsbﬂ%ck function

passage secondary passage 57i s

acc%%@% gegohgw§¥¥%]leMbéaﬁaeﬂéuﬂf'Ehésvag%ggﬂyﬁiﬂﬁfche ck

axi s e prinmary side passage [ 0015]" The

funét@ oﬂgrti’f ;'/lf 1hg 1 gﬁ{l &§h 9 éeéﬁlgﬁ'élw:.ew showing water

stantia cyl i ndr ong t he axi's extendi ng

sto%&?%ﬂﬁlt@%&p%ﬂgﬁuaaﬁagbéegﬂ(Hlégeahfo¥éE%Qﬁx”ﬁI@ 2 is a

ts top end is open. Its opening portlon ails
a
1onéfé&&§.‘ﬁgl % ot 1 Slb ‘Sg%ggzshh%w Vl\g% gc}r’ cfa?ﬂngﬁfgegy é%. \rézérhh:h the
C /r | I
e APt LRSI oo e Uorialan 7o 3 i

a longitudinal sectional view showing water stop condition at
the time of back flow when water feed is enabled.

In a valve caging 1 of this valve, centers of a (primary)
passage 3 at an intake 2 communicating with the side of water
gsupply and a (secondary) passage 5 at an outlet 4 communicating
with a water discharge side are located on a straight line and
a valve port 6 communicating with the primary side passage 3
and the secondary side passage 5 is provided horizontally such
that it is perpendicular to the axis of the primary side passage
3.

[0015]

The top portion of the valve casing 1 is formed
substantially cylindrically along the axis extending in the
perpendicular direction of the valve port 6 while its top end
ig open. Itsg opening portion la is fastened and closed

water-tightly by a 1id body 2 with an O-ring 8 which supports
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The secondary side of the valve port 6 has a tapered
val ve seat 10 whose dianeter 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
recei ves an urging neans 12 which is

expanded/ contracted relative to the valve body 11

i . ti f . i , ,
et SPSTINEL 18 L8RP I L B8 Q0B L Pk eung 4o
theVahMg oogy.- 11, qnd the c?rﬁé r‘@éfvé’ %gt that the urging
nmeans 12 é?mays ur ges e valve Bo y 11 in a

[OOQ%ﬁection of closing the valve. The materials of the
val've body 11 and the valve seat 10 are not

res{*ﬁla%c?é’ohégé%s%’ét E‘E%ﬂ‘% @vaé‘fﬁéfg% 85 d gnggég'ed valve

S0 construct secure water-tightness In a c

i . . _ I |
seagih Sy W gfos e e e d sl B KAy
gigksS constructed as a check valve body 14 by inserting

I'ts primary side pressure receiving side (lower

.Se”'hgé PhetiealeReribhols %%%@ggég' ‘%6}‘5’ tﬂogy?%l}%%&gﬁtlov%ﬁ%e body

i nstde dianmeter portion-l I'n ri

11 gﬂ?é@%ﬁa&pﬁﬁe i%?ba V%@ﬁ%ggﬁgW@%ﬂ%&“Ef%nya#ﬁHEEﬁé valve

arger than i ameter D and” whose

bodgnfi d& M 29k ea[&a gﬁ&:{r%r lnt@ragl%r lﬁgﬁ?aghxigs} égtp%gfc%ed/contracted

iameter D1 an han t 16 _
1T o Baliealiy el o proBstpamingled (s |
advande R PO PAELIYN 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 ag long as they are
so constructed to secure water-tightness in a closed state in
which the valve body 11 settles on the valve seat 10.

[0017]

As shown in FIG. 4, the valve body 11 is constructed as
a check valve bedy 14 by inserting its primary side pressure
receiving side (lower semi-spherical portion of the valve body
11) into the inside diameter portion 13a of a thin ring-like
buoyant force assisting body 13 whose outside diameter d is
larger than a valve body diameter D and whose insgide diameter

dl is larger than a valve port diameter D1 and smaller than the

16



of the valve port 6 when the valve body 11 is cl osed

and its outside dianeter d is set larger than the

val ve body dianmeter 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
as to shut down largely a flow of pressurized

val@lu'qX%ga? €% @%% the spherical surface of the

val ve nsequently, generation of flow which

oreggs, e ¥ Yo b0y oL din 2 dgagtan gl sl gy

t he™val ve ove

o S AN IS VALYERONC 1L 4 seLiiaa, Lhge'8h¥6:38Abore son

t any troub e when t e valvée-‘is'c¢

of gﬂ%‘ @%1@%&?&% dLJPlezlr %?}%Lwﬁa(?ﬁé Egﬁge‘l'le oﬁy {B&tand its

met er and sSnma e va

Othld%r an%%é%‘é’é‘ tlgoégg fé%@%&' [I].%anb%q'ye l%f&%@§&ﬁsélameter

eterm ned pressure receiving area
D S%f%ﬁ%%?fﬁiée% Y %Wun#?n'gdﬁaﬁe‘é&pﬁﬁ%@sﬂp%%é| i
bod§ 13 Mo PLiE REbimerIRhE BT MU Lo SRNE with the valve
bodgoﬂﬁaghdMEgh %q%ﬁ%ﬁL Ct %g%.&%%ﬂﬂﬁéﬁr %@ {n?péh% leve 80

ressuri ze errupte orce

as t?é%'h%fﬂ Hgm}&oggréél dﬁcﬁﬁ?ﬂp?ésgﬁ%&%érﬁﬁhi% gﬁnning along

ressure recelv

thes%@‘h Sl S?anﬁgc%' o (e PALYR BB S o
Congﬁﬁi%éleﬁ%?c éHéQQtQE%ao%ffﬁ%ﬁzéﬁﬁ%ﬁ;%ﬂg¥ sgds . the valve body

or noving the valv 11 to 1ts upper

11 %%(de}dviﬁg%égégg %f ﬁg&g%gsang Ve b eBSehDRaPISBBYES the valve
beody is blocked.

To allow the valve body 11 to settle in the valve seat 10
without any trouble when the valve is closed, the inside diameter
dl is set larger than the valve port diametexr D1 and smaller
than the valve body diameter D for the buoyant force assisting
body 13 to possess a predetermined pressure receiving area.

The buoyant force assisting body 13 interrupts a flow of
pressurized fluid running along the spherical surface of the
valve body 11 when the valve is opened. Because the buoyant
force assisting body 13 is not in contact with the valve 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 lower semi-gpherical portion

of the valve body 11 through the inside diameter portion 13a,
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force assisting body 13 and consequently, the valve
body 11 can be raised stably in the direction of
openi ng the valve. The material of the buoyant force
assisting body 13 is not restricted to any particul ar
one as long as it is of material having stiffness and
capabl e of floating up when it receives the primary
side pressure, such as plastic and light netal.

BO dﬁ&é%lpé!e‘é;@%‘i@ é%g&h/g‘qyiggefaogfetﬁé%asfﬁ %8}’){ 11§.1f ficient

ribed above pre era

forp% Rrﬂ'?1 "’ﬂlaévairé%v@ ﬂz}%l“'}["ls%r%@d :p'i:eef’ai Vxﬁlﬁ Fl}:’:s]ﬂclon is

are er a plu of “wat er “passage

sech%e&r %e%QIataféﬁ%o%géﬁEga!re I%:l.vtn. eﬂé Cof ‘fhe buoyant

ircu rence on om of "t e per| hera

forééagggﬁg%%&% rﬁﬁ’e&f?’l gﬂﬁeéoﬁﬁn&l’len y Eggéaaztsagl\ﬁ]tb%cf& 11 can

asc éscendr ng

be YENEE WAy Sor Y YRl oo PE G Bl
Whepy | td St BbaCel 5,8 4R} 1 ZEo P LA £ DEAAUSSSLNE: ia no

wat er = passage ho e dI sposed on th

res\%’gl l%slﬁ'g rt%lcaengg?éa cB?'étro@n%n%sof 1{? é’@ri@hféa&f material

or pressurize urd 1s

hav?(?x %rtﬁcéfrgeééoghﬁhga %l%ecgfagf%ﬁElnF;O&l?t eé'x?’aiﬁ‘preceives

assage

them}a%nlah}%? Qk‘&ééagr als%ru%e? aséigéﬂ' 24 ??.%éfb PL QX! ?%ght metal.

peri p a sufficient pressure
[00ﬁ§qe|V|ng area of 18 the valve body 11 for noving the
val've body 11 to its upper limt position can be

Sech efloASHRe 5 LPEne! SR JEEELVLRG BRY ©f HAF be

buoyant rce assisting b
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 interval on
the entire circumference on the bottom of the peripheral walls
15 as shown in the figures (see FIGS. 4, 5) to attain stable
agcending/descending movement,

Because the valve body 11 is surrounded by the peripheral
walls 15, the posture of the buoyant force assisting body 13
when it is raised is stabilized. Further, because the water
passage holes 16 are disposed on the entire circumference on
the bottom end of the peripheral walls 15, a passage for
pressurized fluid is constructed from the inside diameter
peortion 13a up to the water passage hole 16, so that like the
ring-like buoyant force assisting body 13 provided with no

peripheral walls 15, a sufficient pressure receiving area of
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[0019] A plurality of guide rods 17 is disposed around
t he buoyant force assisting body 13 over a noving
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 circunference of
upper and | ower annular franmes 18, 18a between the

| ower frane 18a fitted to the outer periphery at an

theoxpgﬂrﬁ%o%}gglrfgo@ﬁo%qglwgﬂéyvéhgg 19&1#'2%][ v e spﬁegeQ limit

and the u rame 1 tted to a ci ar conca
posﬁego'no?:,a gbg Quided Aty d Q)%lqo,tatso@hee%‘}e%fsﬁf@ fégeg(?gﬁg area
9. Aguide frane 20 as shown in FIG "6 I's constructed

£ PhENHhRK, egLl f-qgggn 8phod8a1and the guide

° rods 17. |0020? %ﬁg%ﬁﬁ? 0 Q&Q ?ngluges a short

[oohgRgth, non-screw hole 22 having an Oring 21 inits
I nner periphery and a long |l ength, screw hole 24,

whi ohal ! .
'&%&L@Sﬁ gﬂmyﬁgﬁ%gea?ﬁggnﬁ Ye Eg_l% oerd 8598ig Eg@nbuoyant

t he se two s being forne

forglégﬁ%%iis‘{:e_ﬂﬂg% X1 §vak Ehﬁokﬂ'fi‘iﬁlc_:}to‘%% d ¥t 1 fe PRI ve body

to the Toncave portion 19 o S bottomend. In

11 thepapindlel hoachandhe 258 S X048 bhett & £ @d guide

a male screw portion 28 of a predeterm ned | ength

rodb0hAed £ O L HYQUS! ¥ taty ] %@xﬁ&ﬁ@ﬂleﬁ%ﬂrxﬁaﬂaéﬂoﬁaaft%e
' m ne d

portion 26 o a predeter ength, inserte

cirEQh@eadned ro%emsﬁ'e&t QthfPJv% r”QHiélﬁQ%?Nf bake 22gVi #g8Mbetween

annul ar face 27 having a larger dianmeter therethan is

the €1\G3880dr W4 1R f g ffEE@HhQBGT@é-o¥@§9 b8eipaBIL a85ahSopening
rotated normal 'y or 1nversely, the

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 9. A guide frame 20 as shown in FIG. 6 is
constructed with the upper/lower frames 18, 18a and the guide
rods 17.
[0020]

The 1lid body 9 includes a short length, non-screw hole
22 having an O-ring 21 in its inner periphery and a long length,
screw hole 24, which is provided via an annular face 23 larger
than the non-screw hole 22, these two holes being formed
successively on an axis of the 1id body from its top end to the
concave portion 19 of its bottom end.

In the spindle 7, a handle 25 is fixed to the top end and
a male screw portion 28 of a predetermined length formed

continuously at the bottom end of a main shaft portion 26 of

a predetermined length, inserted rotatably freely intc the
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spindle 7 can be advanced or retracted in the axial
direction of the valve port 6 and the spindle 7 has
its upper limt at a position in which the annul ar
face 27 cones into contact wwth the annular face 23
of the Iid body 9. [0021] The spindle 7 contains a
gui de hole 29 for the urging neans 12 which is
provided in an upward direction fromthe bottom end

non c&%‘% %ll% §§r Y5 %% Q}ﬁnﬁlgrreggﬁfgrfﬂi 'T‘E\Clr:i %,t fa??egléiameter
a (0]

In t € urgl ng neans supp t1ng

theQ LQHRGH '{‘& eﬂgﬂ’%@l Wloc'ﬂt@k?eVQEES}%ac o1 wprella-like

preSS|ng p1 ec whose  concave e 1S I n contact

Wt g F £h@PhLRAAKY I 02e5 39 g%é;é%' o noq.q&’éllil% b3 i%@%&‘é@y, the

slidably 1nto a gui and a conpression

apif@ile I l&%rﬁ@:{é rk%ﬂz\%nééd' 8 95895*%%6&{ Vﬁ?“z&?er SPE{ 89 direction

recei ving provi de ownwar d ection
£ EhEMLhe, nd ghd e 41897 ad limit at
© predeterﬁ%ﬂ%ﬁrFengt 31 h top end ofﬁthe gU|per imit a

a ngL€1g% 1EOQﬂthIPhEI§§?u1a§*fﬁ%% ganSmBQHEEEE 38ntact with

denotes a butterf ve provi in the primry

theSLd&nPASSagLe 3 QBSefftﬁ{é‘”ffd Buggr @, 35 denotes a

pi pe j ol nt connec to the secondary side passage 5.
[ook423] In the water stop valve having check function
constructed 20 as described above, in the water stop

Con’f‘faé' O 2A0WY idbdHl {3 ne hghfiﬁéﬂbfﬂ@' 8575 d s t@ﬁ@gﬁg means

the direction of closing valve Dby turning th

12 @Hﬂghelg5pf8v§3eﬁ91ﬁogﬂr@ﬁ%akaedyigb%chPQQ%ngghe bottom end

of the male screw 28 by a predetermined length on its axisg line.

In the urging means 12, a supporting rod 31 projecting
upward fromthe vertex of a umbrella-like pressing piece 30 whose
concave face is in contact with the top portion of the valve
body 11 is inserted slidably into a guide hole 29 and a
compression coil-like gpring 33 is interposed between a spring
receiving hole 32 provided in a downward direction from the top
end of the supporting rod 31 by a predetermined length and the
top end of the guide hole 29.

[0022]

In FIGS. 1-3, reference numeral 34 denotes a butterfly
valve provided in the primary side passage 3 and reference
numeral 35 denotes a pipe joint connected to the secondary side
passage 5,

[0023]

In the water stop valve having check function constructed
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(spring 33) to the nost extent so that the val ve body
11 is settled on the valve seat 10 forcibly via the
pressing piece 30 of the wurging neans 12 to stop
water. At this tinme, the buoyant force assisting body
13 is settled on the end face of the secondary side
openi ng portion of the valve port 6. Wen the handl e
25 is rotated to retract the spindle 7 in this water

as SLBRAMH Uhilhe L NE UL AL A PRANS 1R bkl NGB Clhown in FIG.
the b ghise 10 %&5¥%hvﬁQQ§'c§%é8£?ﬁgrSkaéiéﬂgrlélgngﬂg valve

e sprin

by %Bgﬁ%\s’\%ﬂ%eﬂtaéﬁ rsd Sadg EE‘.J %‘Qﬁ&%@c@aéﬁettqufﬂgg' means 12

én under such condi tions e pr

(sp?'ﬁ.?‘@s’y%?(}: g&ﬂe %9 egiﬁeeﬂéalrséle%gg a4 o Bbagr:lping gettled
on tHetyglUéng%twﬁ%n§o¥%2%%# Jf&’éﬁgﬂﬁpéﬁglﬁ 1ece 30 of the

pressure, acting in the ve cl osi dlre on of

urg&ﬂ?héégﬁg.g%dyolétoéhﬁa¥ékve Redyy %; £8RE1 ViR EHSgant force

ry SlI ae pressure 1| s rel eased fromthé valve s

ass%gtE% z%% ides 4 g Bg gﬁaEﬁeléﬁﬁ“%ééyﬂbfV@ﬁgrsecondary

ron1 he prlnary Side to the secondary side so

51dEh%§I 2 rr%f ﬁﬁéﬁEHBﬁ' lgd rseg ﬂr? tp%)rt G 2 shows a

con the sp |nd S retracted up to

theW}EQReE Lighhapashki on. r@é’a@@ﬁr%' PQ Eg%thﬁgﬁé' E?%Edle 7 in

e advancenent and retraction of e spi n

thiddidy teg.ddé@ciﬁrSE Hi¢h h valye Qp Eh@gfrr@faﬁ{émff oL ERA®ngated

val ve Justlng an ano nt 0
between the valve body 11 and the spindle 7 to weaken the urging

force (valve closing force relative to the valve body 11) of
the spring 33 in the urging means 12. <{onsequently, water is
allowed to pass through.

[0024]

When under such conditions, the primary side pressure
acting in the valve opening direction of the valve body 11 beats
the urging force of the spring 33 in the urging means 12 and
the secondary side pressure, acting in the wvalve closing
direction of the valve body 11, the valve body 11 receiving the
primary side pressure is released from the valve seat 10 to
contract the urging means 12 and then, water flows from the
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 retracted

up to the upper limit position. By operating the handle 25,
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[0025] At the sane tinme 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 dianeter
portion 13a of the buoyant force assisting body 13is
rai sed together with the valve body 11 in contact

with the outside of the valve body 11. Because the

che UM AT ST YRS T egyumcec oo
reo BT U0 o DN PRSP L OB st s

u I eneration of flow forcing the valve
an %@gégﬂﬁin%ﬁy%%g'direction of closing the valve behind

[ogégpove) the valve body 11 is bl ocked to reduce
pressure | oss and when the buoyant force assisting

body, 1%11& egaies itcf{;/@ 1@1’%&1‘{&%}(@5 ivqaquPz% eﬁé&igle 13! Q%Etcﬂ;%ned , the

wi th the valve bo opening o he  val ve body

buo&ﬁn@cg%lr%reataesdsié@fﬁgqﬂsa lys HQ.Gr\ézilg\éed baf% He dfrection of

opened Wi th an appropri ate openi ng degr ee
opeSERLEEUILtyd 3 SR YE prl ) INDL ATEYISao chae
chenbes:sbearabue ol e SRONE B ch st o
moafotsTes Bl aicEhg T 6 RSy o in concece

witRCBhelQuUIURM 2b 8! ¥nebk dis Paghvaler pressure and an
urging force of the spring 33 of the urging neans 12

BecALMBYBhaChuRG idk (dEa@t ¥ 8! 981 Pe 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
11 in the direction of closing the valve behind (above) the valve
body 11 is blocked to reduce pressure loss and when the buoyant
force assisting body 13 receives the primary side pressure
together with the valve body 11, copening of the valve body 11
is accelerated. Consequently, the valve body 11 is opened with
an appropriate opening degree corresponding to the amount of
floew thereby securing a rated flow rate.
[002¢8]

If backwater is generated when the valve body 11 is opened
to allow water to pass, the secondary side pressure of that

backwater becomes higher than the primary side pressure and then,
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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 nmeans
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

theC@QIk}% elesed of i réﬂ%wlé@eoﬂrghggvgg%s sekt Q.Q:f C.’Lrnﬁ'nedlately

the primary side pressure and the secondary sid
by QHQESB%%]&%P%'P bhE8aTR RIrRP S SuAGInEUELRRYe JFC@&@esprlng

that valve closing condition can be n@intai ned, nore

33 @ECHh@t %rﬁ%"&ﬁé%spﬁgvmﬁda% Ca: bRgachi %Yféd va{lospe,27élos ing

When the val ve body 11 is noved to opén or close the
dir¥ak¥en JheRerPhat abogel 11155 Af oi'a%rb‘ﬁ%ygi%wjéi{ﬁ:%ackwat er

assi sting body 13 follow ng up the valve

to @hgﬁﬁ&fﬂgfpugggetQQégﬂpﬁgbqg 11 and ascent/descent
e val ve body 11 and the buoyant force assisting

bodye d3u k8 §ﬁ‘éuh@g%igg%'ﬁ&ﬁchthEhQUbg%ﬂn@j 3b/ of tl%e urging

di sposed around t uoyant force asSisti'nhg body

meaAkong iQeaﬂﬂa?soﬁrgte@e i¥akye E@.rrtecﬁclcg(i’@@%@éiﬂ? the valve
nmoving range of thé valve body 11 is limted to

of Lané alatreesbi9gniof thenvakvy EQE‘feQerﬁfBj otﬂ"%)rlgéﬁ@ﬁe between
force of the urging nmeans 12 is securely received by

the e W@k y¥es DO d 3 88cbadenabke ddhesval Y?h?oﬁlﬂeﬂ]béé’kwater

execute val ve opening/closing action excellently and

is dEdFytald huays) v ARigy aillk de rReSIIYF %yOEhEh@rglng means
uoyant force assisting body 13 in a stab

12 BeEbEeNtHe ﬁh&k n31@%ﬂ§¥€%§ﬁ§evahﬁeHﬂghbéébhaary side
spherical, the poriion which

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 body 11 is moved to open or close the valve,
the peripheral wall 15 of the buovant force assisting body 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 securely guided 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
bedy 11 is limited to the axial direction of the valve port 6
and the urging force of the urging means 12 ig gsecurely received
by the valve body 11 so as to enable the valve body 11 to execute

valve opening/closing action excellently and stably and always
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stays on the valve seat 10 differs each tinme when the
valve is operated, thereby preventing foreign matter
from bei ng caught between the valve body 11 and the
val ve seat 10, there is no slight |eakage of water
when water flow is stopped, thereby achieving

mai nt enance free system [0028] The val ve havi ng check
function of the second enbodi nent shown in FIGS. 7, 8

mashEs30Eke SRSt Rl BV Shecke LY Eep Ry 55 i
a Smgpg%:ﬁﬂgiégnggglkgggl nd. the gui de hole 29 through

supporting ro “of the pressing piece 30

1 4BEaEg PRSTSATSg Ml BT ARALLLOIY LRGN IBH s
sta%@l Jf Pﬂgyv%ivjes sgra&eq. ob}éiﬁ}%efé %e%%gﬂﬁﬁew%%ﬁgghéh\?alve is

Irectron of closing the va

ope?é?%ﬁt uq:%eirzelgﬁiaﬁsé\?gn@%n hfo%e&%(ﬁr{éﬁ:%ﬂ%omlﬂgfng caught

erénce S are aftache € Sane asS or

bet@géh\/@h@tva{:%?]ggays 110 Q tc{]th{é r‘f%]ogg]og%h@srlto ar];qiere is no

description i S om € val've

: [ k ti f t hi '
s13408 TSR EISELAURE! T Ee ALY SPMIBRR, crereny
chec e . i i t d
aChg%ggﬁﬁrggﬁ%féﬁﬁéggr3%%§Kgan§ggagegf ?Re gg{Se body

[00247is abolished and in the check valve body 14, the
vaFve body 11 is just disposed such that it can be

at tﬂ?@%l@% Oﬁéﬁﬁéé&?ggk{ Fgﬁ'c% &y%rg%% = e¢le ddhd Mnbodiment

val ve seat ) e b € concave

Sho??;%%&oééaé i ?,O@ggrﬁség?%gglgﬁgkfx;‘g%e 18,0 nhen8UiflEck valve
body 14. The spindle 7 supported by the 1id body 9 in the first
embodiment ie abolished 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 14 is urged by the urging means
12 in the direction of closing the valve. Because the other
structure is the same as the first embodiment, like reference
numerals are attached to the same ag or equivalent components
to the first embodiment and description thereof is omitted.
[0029]

The valve having the check function of the third embodiment
shown in FIGS. 9, 10 is a modification of the ball check valve
in the second embodiment and more gpecifically, the urging means

12 of the valve body 11 is abolished and in the check valve body

14, thevalve body 11 is just disposed such that it canbe attached
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fitted so that the opening portion is of the valve
casing 1 is fastened and cl osed water-tightly.
Because the other structure is the sane as the second
enbodi nent, |ike reference nunerals are attached to
the same conponents or equival ent ones to the second
enbodi nent and description thereof is omtted.
Because the ball check valve of the third enbodi nent

: | ch [ the .
or GeRtal n@rg%wm%ﬁrpesggw EOV%hIVes \gagﬂg%géﬁggi ggﬁ.

settle on the‘valve sea secure

(o7, Sop YOS TR A SR I n weten
cneSSERRE TN T Toerelate cLapdleg 16,68 pe yapestea ana
FiebEH 36 oo\ el L0095, S0ECHT L6 eIy 20 Beasng 1 1

fasggwgéiégaig%gggarda%éyfig§ﬁgagékthe val ve body 11

normal l'y. [ 11nthe val ve having the

abQM@éQﬁ§§rk@%jOGH%PCEHEECQEQJNE%eERQQSS 04" Ye second

en the primary side pressure acting in e val ve

embeﬁgméﬂlfﬂffﬁéiPQE@Eeh@% é%%fgyarélaQ%gﬁhéJm%o1Ehe same

urging force of the spring the urgi ng neans

com%%hie?&é rbaﬂ;] gg%{%'i‘{r‘él@ eSO ks .df.;{)eEI‘lieo'%e%foﬁc?ﬁeﬁ{ﬁgfiggent and

ody 11 e secondary side pressure, e v

deshedpelby AORLYERY Lo ywgy side pressure is

etached fromthe valve seat 10 25 so as to contract

NS08 RSP SfebRALMAILToPASRES b Y diment
primary side to the secondary side through the valve

conPlihs B 36l meddns 12, the valve body 11 is not settled
on the valve seat 10 securely by the urging means 12’'s 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 having
a relatively large specific gravity and the valve needs to be
always disposed in a horizontal condition in order to open/close
the valve body 11 normally.

[0030]

In the ball check valve having the above-described
structure of the second embodiment, when the primary side
pressure acting in the valve opening direction of the valve body
11 beats the urging force of the spring 33 in the urging means
12 acting in the valve closing direction of the valve body 11
and the secondary side pressure, the valve body 11 receiving

the primary side pressure is detached from the valve seat 10
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When the primary side pressure acting in the valve
opening direction of the valve body 11 is raised over
the secondary side pressure in the third enbodi nent,
the val ve body 11 receiving the primary side pressure
Is detached fromthe valve seat 10 so that water
passes fromthe primary side to the secondary side
through the valve port 6 (see FIG 9). [00311 In both

wo 4RSS Y LR 0L S B AR ke vor
the:ﬁg?hg% sﬂH%‘gl 3%%$%ﬁ5%§g%% ﬁﬁ;oqra] e %alve port

e~ val ve ~openi ng r
S (BBVPIE cOfks' nio contact with the VQFLEebiéi' *11 o
o IR SR 0 TR o
N TN O T G S TR
pre%bﬁr%ah%et O@%fghzﬁhﬁgﬁf%égﬁtegpga%%%G%iﬁg%¥ull receiving

uent gener ron O rcing

theb]ggove t%%%ﬁ%géégﬁgeo?’ [ eq!D f Po relcll’.luce hvgdseat 10
g0 tg{ag:sﬁ}légteer Sasssaé]gt e%] th%ept}li%gcgr s:.cloer €8 gﬁ?oztegt:%g ary side

elves primary-si pressure
i 1 eni he val ve body 11
thr%ggctgzﬁ era 1e§e %Eeéue&%g Ip?%e val've body 11 is

[Oogf?ned with 26 an appropriate opening degree
coirresponding to the amount of flow, thereby securing

a rlqji %tflll Phd aé@co;lgoggli third embodiments, when the valve

boedy 11 is opened, the buoyant force assisting body 13 receives
the primary side pressure and isg 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 wvalve body 11.

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

Consequently, generation of flow forc¢ing the valve body
11 in the direction of closing the valve behind {(above) the valve
body 11 is blocked to reduce pressure loss and when the buoyant
force assisting body 13 receives the primary side pressure
together with the valve body 11, opening of the valve body 11

is accelerated. Consequently, the valve body 11 is opened with
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| f backwater is generated when the valve i s opened,
according to the second enbodi nent, the secondary side
pressure of the backwater becones hi gher than the
primary side pressure and consequently, the valve
body 11 is settled on the valve seat 10 inmediately
by this backwater pressure and the urging force of
the spring 33 of the urging nmeans 12 always acting in

o AR D 04 AR S
£lof) - tﬁ%ﬁ@#@gns §%yﬁgbn%1}gggg@% I%%g ng 33 of the

ur gi ng al wa ur e e direction of
[oogb?sing the valve of the valve body 11, even if a
I fference of pressure between the primary side and

theI§eEQEQ@5¥es.‘cl g] 'gc‘eﬁlﬂ: E %ﬁa&ﬁwgg_veng k| rpn?ned

generated, the valve can cl osed secure

accQ.‘édl getépéﬁg%éé%}egfé?ﬁﬁoafﬁeg{:' ey & %éggnaéf‘gféligeaﬁgessure

condary side pressure econe e Ssane essure

of 1*35@ gé@]&@&[:eﬁﬂ@g%%@%ﬁgﬁéptthvﬂ \E%t{\ﬁgrsien?égrfeven% Messure

can be nai ntai ne nore dccurate ion

and Cc%h@@ aehiqyede nkf véh]@e?ﬁ!iﬁ eéc?to(:ﬂj tﬁ@e{}a lve seat

he valve I's opened i n nbodi nent,

10 Mﬂhé‘&lgegiyli:y‘ Ehsgt Bg%gcu%?:éf‘?:hf@% CreSHAl éﬁew%%bﬁg force

backwat er preSsure to prevent mater to

of Qﬁénﬁ )E:.%ifgd%iséff £L6 u}gr)lﬂ# r Bfﬁaag@ ngat a\eaé M85 in the

the second an enbo

val§9h@ﬁ.b%éllnd 'ch‘fréﬁglghr e %ﬁ@%&f?véf PE?? RS tt‘.é?nlgéevent the

whi ch stays on t val ve seat 10 di each

backhgbetthe Jalye f§m99‘2r atieth (é%@r??% prggventing

foreign matter ron1b i ng caught
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 securely and firmly by
the spring 33 before the primary side pressure and the secondary
gide pressure become the same pressure and further, and because
that valve closing condition can be maintained, more accurate
backwater prevention can be achieved.

If the backwater is generated when the valve is opened in
the third embodiment, the valve body 11 is settled on the valve
seat 10 by the backwater pressure to prevent the backwater to
the primary side (see FIG. 10).

[0033]

Because the valve body 11 of the second and third
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bet ween the val ve body 11 and the val ve seat 10.

Consequently, there is no slight |eakage of water

when water flow is stopped, thereby achieving

mai nt enance free system Wen the valve body 11 is

noved to open or close the valve, the peripheral wal

15 of the buoyant force assisting body 13 follow ng

up the val ve body 11 al ways surrounds the val ve body

; asce SC of va.ve, .ba 13.and. th :

embééég‘%%tt ?%r ggh%grslscfeas ilnlgk%g:gjye %rlsst gegrl}i) e%“g%gﬁl’ eflfl‘eb%/ortlon

. 1.he, j.de [ r ou t.he ant_force
whlEH stg%?ggoxﬁ)g:%yel%gqlvseoggg% 18 c{)lf]ge?Q ?ﬁ&‘f)ﬁjﬂﬁe w%ert tge valve

assi s along the axis o e val ve por

i ST er A7 TN 0 595 8L ISR A8 b caugne
bet@gg tgﬁep\(?g&yfée}t‘)gé tffﬁygytar?é vfac.‘l.r s oy S.Ltq ng C%%déle&gently,
I'S glmays marntarfned ih a stable hofizonta

the?ﬁggétﬁé?rhlf@lﬁ%éfé‘%ﬁ%h&’ okNyatlE v?ﬁgﬁ?gagggogi%n{?ystopped,

ur gl ng (0] € urging neans I'S secure

cnetBE8) Ve e g Habie e leshendy it ad

exc val've “openi i'ng operation of

h . : h
varfiBn e SRS ol R ey S Qoo €10l EFE vave,
i h t 0/ det f t_ ni i ded
thegﬁé?%gﬁ%%%§h§§¥ypéﬂ§é§€P€§¢v% gggﬁé?%%%ggﬁ%ﬁiiﬁg%%s body 13

fol ggg\:g gge UB\rNE par ¥a§.%e b%?ri’is qrr'%re aﬁq\{%{aﬁs Ss‘i&of‘é@ié{ s Sflqg valve body

erein'the y S1de pressure recelving

11 %g%s%feﬁ@ﬁd%’él:gﬁtb%ytﬂl%g_aiflli%tog:&g%t 8n§2t;.18§%198yant force

neter portron of a ri

sesFRELSY BRGDO0Y RO LB R B RSP bopose
aroGh8MBHE Pty MO orce 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 direction of the valve port 6
and the posture of the buoyant force assisting body 13 is always
maintained in a stable horizontal condition. Particularly, in
the second embodiment, the urging force of the urging means 12
is securely received by the valve body 11 so as to enable

excellent, stable valve opening/closing operation of the valve

body 11.
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than the dianeter of the valve port and smaller than
the dianmeter of the valve body. 2. The check val ve
body according to claim1l wherein the buoyant force
assi sting body has a peripheral wall surrounding the
val ve body while a plurality of water passage holes is
arranged at a small interval throughout the entire
circunference thereof on the bottom of the periphera

¢k valve body according to claim1 or
WHAéamﬁgﬁéfk a pF%rallty of guide rods is disposed

ar opndy, tg?he Valv_véogggyn@ﬁﬁéﬂ {? QogﬁthQQéi'V%@98 body

range of para the axis
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2, The check valve body according to claim 1 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
thereof on the bottom of the peripheral wall.

3. The check valve body according to claim 1 or 2 wherein
a plurality of guide rods ig disposed around the buoyant force
assisgting body over a moving range of the valve body in parallel
to the axis of the valve port.

4. A valve having check valve function including a valve
seat on a secondary side of a valve port communicating with a
primary side passage and a secondary side passage, wherein a
spherical valve body is provided on the valve seat to be capable
of being attached to or detached from the same, the valve body

is urged in the direction of closing the valve by the urging
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holes is arranged at a small interval throughout the
entire circunference thereof on the bottom of the
peri pheral wall. 6. The val ve having check val ve
function according to claim 4 or 5 wherein a
plurality of guide rods is disposed around the
buoyant force assisting body over a noving range of
the valve body in parallel to the axis of the valve

meaﬂgréngﬁﬁagggr%@é¥ﬁ1Qg&%p&EQQQEF V?EESl@H %quge of e valve

accor rncluding a sp ['e cap a

bodgfl é%aé?&%?dqh Ec?tt%ae‘?&h%q(iefmg?n%'nbét'é} 23 % A orff"eanrslng—like

i rection e valve port erern an-urdgi ng

buog%hehfS%E%P%%E%EE{ Eﬁo?? ﬁﬁéggnggggfd% diameter is larger

vancenent retract e sSpindlfe™ s interposed

thaRet¥ECHi bt PIJH L 1 P€ ﬂ@byeaﬂad%hégg inside diameter

is larger than the diameter of the valve port and smaller than
the diameter of the valve body.

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 intexrval throughout the entire
circumference thereof on the bottom of the peripheral wall.

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 ¢f 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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