VACUUM BREAKER Fi el d of the Invention [0001] The present invention
relates to a hose connection-type vacuum breaker having a check val ve.
Background Art [0002] Japanese examned utility nodel application
publication No. 3-19645 discloses this type of vacuum breaker. The
vacuum br eaker includes a tuboid valve box having a inflow port in an upper
end surface and an outflow port in a | ower end surface, the outfl ow port
having a plurality of intake hal hery, and in the valve box, an
annular inlet valve fixed to anzgﬁﬁer ﬁh#ﬁﬁ%ﬁ t he periphery, the inlet

val ve having elasticity capable of shielding all of the intake holes, and a
check val ve detachably provided on a |l ower surface of an inner edge of the
inlet valve w port of the valve box is attached to a spout hole
of a wat & ng ?t&% &ngﬁ &4@8duct), and for exanple, a hose is coupled to

t he outfH%gOR?rt

The present invention relates to a hose connection-type

vacuum breaker having a check wvalve.

Background Art
[0002]

Japanese examined utility model application publication
No. 3-19645 discloses this type of wacuum breaker.

The vacuum breaker includes a tuboild valve box having a
inflow port in an upper end surface ana an outflow port in a
lower end surface, the outflow port having a plurality of intake
holes in a periphery, and in the valve box, an annular inlet
valve fixed to an inner wall at the periphery, the inlet valve
having elasticity capable of shielding all of the intake holes,
and a check valve detachably provided on a lower surface of an
inner edge of the inlet valve, the inflow port of the valve box
is attached to a spout hole of a water tap (tap of an agueduct),
and for example, a hose 1s coupled to the outflow port.
[0003]

In normal use, the inlet valve is immediately pushed down
by a feed water pressure, and its lower surface comes into

contact with an intake valve seat to shield the intake holes



[ 0003] In normal use, the inlet valve is i mediately pushed down by
a feed water pressure, and its | ower surface cones into contact with an

i ntake valve seat to shield the intake holes and push down the check

val ve, thereby opening the check val ve and passi ng water. At this
time, in the case where water flow interrupts for sone reason and a primary
side is brought into a negative pressure state, the check valve and the
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to the pri Ly L wever, even when a foreign material is interposed

de.
bet ween the Fnret val'Veé“and the check val ve, and a gap therebetween
inhibits airti Et ess,.externq{ air continues . .to %£OM/bqémeen the inlet
val ve and the theck: V&MTE Vi A Hife PR S HolYad SAnd PR erBrireP EPB on the
‘'secondary side never flows backward to the primary sjde. £0004L Summary of
the | nverffgn B555HRe@Atd HePBOT9EY By fhe S ﬁVé’d{q into & negative

pressure state, the check valve and the inlet valve are pushed
up by a biasing force of a spring of the check valve toc cover
the infliow port and prevent back flow of water on a secondary
side to the primary side. However, even when a foreignmaterial
is interposed.befween the inlet valve and the check valve, and
a gap therebetween inhibits airtightness, external air
continues to flow between the inlet valve and the check valve
via the intake holes and therefore, fluid on the secondary side
never flows backward to the primary side.

[0004]

Summary of the Invention
Problem to be Solved by the Invention
[0005]

Since the above-mentioned hose connection-type vacuum
breaker is attached to the tap of the agueduct, the entire device
is light-weighted and compact. Thus, the plurality of intake
holes of the outflow port located at the center of the lower
end surface of the valve box each have a small diameter, and
an intake amount at opening of the inlet valve is extremely small.

At inhibition of airtightness of the check valve as described



[ 0005] Since the above-nentioned hose connection-type vacuum br eaker
is attached to the tap of the aqueduct, the entire device is |ight-weighted
and conpact. Thus, the plurality of intake holes of the outflow port

| ocated at the center of the | ower end surface of the valve box each have a
smal | dianmeter, and an intake anmobunt at opening of the inlet valve is
extrenely small. At inhibition of airtightness of the check val ve as

d i bed. ab . di sadvant I t he _break
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flow even in the case of a negative pressure exceeding -5 kPa being

gener at e@ToR3ENe SpAPmary side at inhibition of airtightness of the check
val ve by forning i nt ake hol es capabl e of greatly increasing the intake
amount . Means FBRresPYEngtPeRoBrERFPO0OHByention 1NEeRBAsFAePEAPVAASOR t he
above- nenti oned problem a vacuum breaker of the present _invention includes
a t uboi dhesleveopogctaenutiveg daciim bRepset pavingdedenchiclpFerlvend
surface, an outflow port provided in a |lower end surface, and a plurality
of i ntakehhichesapr suffidgdientaycpreugheriencle bfow atitdn rihe ¢asel efof the
outflow port at regular intervals; and in the valve box, a check val ve

det achablay negmarnged pire san ranexceadintl oW k&bvbedegt gpneviaded anothé t he
inflow port; and an annul ar disc-like inlet valve detachably arranged in a
concent rige-ideul eiakbrst etdi kel iidraked wakveégheatssusf otmaiaipdknredvports of
all of the intake holes, the inlet valve being biased in a seated direction
in the i paksriahyengadk, hdllgk aBpavl eloP@réatly increasing the intake

amcunt.

Means for Solving Problem
[0006]

In consideration of the above-mentioned problem, a vacuum
breaker of the present invention includes a tuboid valve box
including an inflow port provided in an upper end surface, an
outflow port provided in a lower end surface, and a pluraliity
of intake holes provided on a circumference of a concentric
circle of the outflow port at regular intervals; and in the valve
box, a check valve detachably arranged in an anti-back flow
valve seat provided around the inflow port; and an annular
disc-like inlet valve detachably arranged in a concentric
double circle-like intake valve seat surrounding inner ports
of all of the intake holes, the inlet valve being biased in a

seated direction in the intake valve seat, and an outer port



of each of the intake holes extends at a predeterm ned angle. The
outer port of the intake hole is extended by chanfering with a
predet erm ned depth and a predeterm ned chanfering angle. It is
desirabl e that intake holes each have a cross section shaped |ike an
arcuate or linear long hole capable of being surrounded by the concentric
double circle-like intake valve seat. It is nore preferable that the intake
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!n summary, th%géac&&%rbrgﬁ‘é%r Of the Pl SESRL et i gn Jd.acly & B tuboi d
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val ve box including an’in provi n an upper su , an

outfl ow port .provided.in a | ower_ _end. surface, ,and | ur al.i of i ntake
ol espr BOFHER Fafi%h TCITE At BF ERGECBH Ao BoReBitT IAhhi § cPECOF CERRLBEE | ow
port at rﬁgular.interv | s; and in the valve box, a check val ve detachably
ar r anged “PATARARL 2B4ER 1 ow val ve seat provided around an inflow port:
and an annul ar _disc-like inlet valve detachably arranged in a concentric
doubl e circl e- Efkéd s Mekdearis ettt 18GAFBuRAIRE iSAET 1HYR s2of FaFF of the
i ntake holes, the inlet valve being biased in a seated direction in the

i nt ake v&P¢EioBathapadt hbke b agsered & RE HENRRF YL QA9 Le iGFPpde of

being surrounded by the concentric double circie-iike intake
valve seat. It 1s more preferable that the intake holes are
diagonally formed toward the inflow port at an acute angle

relative to an axis of the valve box.

Effect of the Invention
[0007]

In summary, the vacuum breaker of the present invention
includes a tuboid valve box including an inflow port provided
in an upper end surface, an outflow port provided in a lower
end surface, and a plurality of intake holes provided on a
circumference of a concentric circle of the outflow port at
regqular intervals; and in the valve box, a check wvalve
detachably arranged in an anti-back flow valve seat provided
around an inflow port; and an annular disc-like inlet valve
detachably arranged in a concentric double circle-like intake
valve seat surrounding inner ports of all of the intake holes,
the inlet valve being biased in a seated direction in the intake

valve seat. In the case where the primary side is in the



negative pressure state, and a foreign material between the check val ve and
the anti-back flow val ve seat prevents opening of the check valve to
inhibit airtightness (hereinafter referred to as inhibition of airtightness
of the check valve), the inlet valve is separated fromthe intake val ve
seat by the negative pressure on the primary side, which exceeds the

bi asing force of an inlet valve spring, and is opened, and external air
conti nue f.L.aw_fr e .l ke | es he poimaecyside,Lhrovgh a gap
bet ween ?ﬁéggﬁe%kpgggggEgngkgﬁg’aﬁ?g-%agEQFFgﬁ/ngvelseat, Fhereby
preventing back flow o ter.on th e i t [ .y _side.

A T nhi bEreo o7 a Ry Reght STt RE SrenR aubvIset PR bRARS)
product, en the . negatiyv ressure,on.the primary side s _extregely high,
back fl O\ﬁ\%{;‘a Bt cl;]ee‘%r e%ﬁf’gdetc?uelpglgégk aoj?riﬁ% %lrhet%%(e d& rt?rllfl?%ﬁg\%ever,
according to the gresent [ the oyter port of each intake hole

nventi
ext ends &CIERESH aeﬁ%ﬁﬁh:}g’\é%gﬁéﬂgf FFustd Sk W%vﬁe}’feﬁwvﬁ Ve om t he

outer ports into the intake holes through the inner ports passes g%g
initial &ReehBeéBtolREYS for £€Pa&2p&ANT HPMtTRe éiqtaf}ﬂeoi)(ﬁ&é{ﬁi Ft fPa)& * and
thus, the width of the air flow narrows. As a result, since air is

conpr ess 8¢ 9aitd VierRFeasese onstHe BRLRgryfeicie . Wi chassiargsat ke PLaisAng
cross-section area for a certain time can be dramatically increased, and is
bl own outfoincenefran ilndet potve &P ot ahbolw aREEowsnimE-eta v alve box.
Thus, since the vacuum breaker according to the present invention can

dr amat i caldny iinversease fillver ifivtoak & handuriia kehhodgls ttee thist sk Maglve S iale
inhibition of airtightness of the check val ve than conventional, even when
a negati warpressur gapxbeedeng tbe k&acok cux svorardie gy iamaniy-sicde fdow
conventional, back flow can be sufficiently prevented. [0008] Si nce
the outerapaid ©fat hethbrake kalewretannee lexdlendedwatofl heatpredehertiened
angl e by chanfering with a predeterm ned depth and a predeterm ned

chanf eri ng @y s8idd @ amd ferm=ng efiddhe ef fective extension

corresponding to the shape of the outer port, which |leads to an increase in

the amount of aitr j nR#B1BECACHE Qved il@laldsteby @asidhecyd 0809k, in the
conventional product, when the negative pressure on the primary
side is extremely high, back flow cannot be prevented due to
lack of the intake amount. However, according to the present
invention, the outer port of each intake hole extends at the
predetermined angle. Thus, whenair flow flowing fromthe outer
ports into the intake holes through the inner ports passes the
initial extended outer ports, a path of the air fiow rapidly
narrows and thus, the width of the air flow narrows. Asa result,
since air is compressed and increases its flowing speed, air
passing a certain cross-section area for a certain time can be
dramatically increased, and is blown out from the inner port
as a jet flow and flows into the valve box.

Thus, since the vacuum breaker according to the present



Since the intake holes each have a cross section shaped |like an arcuate or
| i near | ong hol e capabl e of being surrounded by the concentric double
circle-like intake valve seat, the nunber of the intake holes can be nade
smal l er and the cross-section area of one intake hole can be nade | arger
than the intake holes having a circular cross section. This can reduce the
resi stance of air sucked by the intake holes, thereby further increasing

esi st anc | the int . .
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_ acute angle relative i's of the

val ve box, air flowng fromeach. intake hole toward the valyve box is
snnothlytﬁﬁid@&aggwbﬁg%SnﬁFoanépﬁtﬁPphSEta&ﬁ lﬁg&?&ﬁgnE 5%8 Fﬁgfgfore,
the intake _anount into the val ve box .can be increased, which issﬁgactically
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vertical sectignal view of a vacuum breaker at suspension of water feeding;
exceeding -5 kPa occurs on the primary side as conventional,

back flow can be sufficiently prevented.
[0008]

Since the outer port of the intake hole can be extended
at the predetermined angle by chamfering with a predetermined
depth and a predetermined chamfering angle, setting and forming
of the effective extension corresponding tc the shape of the
outer port, which leads to an increase in the amount of air,
can be achieved relatively easily.

[0009]

Since the intake holes each have a cross section shaped
like an arcuate or linear long hole capable of being surrounded
by the concentric double circle-like intake valve seat, the
number of the intake holes can be made smaller and the
cross-section area of one intake hole can be made larger than
the intake holes having a circular cross section. This can
reduce the resistance of air sucked by the intake holes, thereby
further increasing the intake amount.

[0010]

Since the intake holes are diagonally formed toward the

inflow port at an acute angle relative to the axis of the valve

box, air flowing from each intake hole toward the valve box is



Fig. 2 is a bottomview of Fig. 1; Fig. 3 is a sectional view taken
along AAAin Fig. 1; Fig. 4 is a vertical sectional view of the vacuum
breaker at water feeding; Fig. 5 is a vertical sectional view of the vacuum
breaker at inhibition of airtightness of a check valve; and Fig. 6 is a
vertical sectional view of a vacuum breaker at occurrence of a negative
pressure on a secondary side. Preferred Enbodi nent of the Invention [0012]

smoothly guided to the inflow port without any resistance and
therefore, the intake amount into the valve box can be increased,

which is practically effective.

Brief Description of the Drawings
[0011]

Fig. 1 is a vertical sectional view of a vacuum breaker
at suspension of water feeding;

Fig. 2 is a bottom view of Fig. 1;

Fig. 3 is a sectional view taken along A-A in Fig. 1;

Fig. 4 is a vertical sectional view of the vacuum breaker
at water feeding:

Fig. 5 is a vertical sectional view of the vacuum breaker
at inhibition of airtightness of a check valve; and

Fig. 6 is a vertical sectional view of a vacuum breaker

at occurrence of a negative pressure on a secondary side.

Preferred Embodiment of the Invention
[0012]

An embodiment of the present invention will be described
with reference to figures.

A vacuum breaker according te the present invention is
provided between a spout hole (not shown) of a water tap for
water sprinkling and shower and a hose (not shown) to prevent

back flow of water on a secondary side, and includes a tubeid



An enbodi ment of the present invention will be described with reference to
figures. A vacuum breaker according to the present invention is
provi ded between a spout hole (not shown) of a water tap for water
sprinkling and shower and a hose (not shown) to prevent back flow of water
on a secondary side, and includes a tuboid valve box | attached to the
water tap, an in-line check valve 2 built in the valve box 1, and an inl et

he val veoas §8 o st S0l T RouA o o LR AT eI ETR ®) e
i nfl ow por 4 torned, by thyeading a femle Screw s provided ot the center

of an upper "énd sSurface an elohg%?e ube- e outtlow port med by

threading % mal e screw i s protrudingl rovi.ded at the center of .a | ower
end surf &EeS B ald" & pIPGFANY 6F ©i n%/ :S‘Eeegaﬁ&veespéeaPBISrjo%itg‘eedVS‘%V&
circunference of a concenéri ci.rcle of the outflow port 5 in the | ower end
surface PRXat F8gEF&YSPfht 8AFA <10W- The lower end surface |b, from

whi ch outer ports 6a of the intake holes 6 are exposed, is shaped |ike a
coni cal d@Pfdde gradually tapered froma |ower end of a side surface of the
val ve box 1 toward a bottomend of the outflow port 5 in this figure and

however, the | éReEherthkig Pagell b2l HeovatRait 2oheaned Ry &8&afanv4)

a female screw is provided at the center of an upper end surface
la, an elongate tube-like outflow port 5 formed by threading
a male screw is protrudingly provided at the center of a lower
end surface 1b, and a plurality of intake holes 6 are provided
on a circumference of a concentric circle of the outflow port
5 in the lower end surface lb at regular intervals.

The lower end surface 1b, from which outer ports 6a of
the intake holes 6 are exposed, 1s shaped like a conical surface
gradually tapered from a lower end of a side surface of the valve
box 1 toward a bottom end of the outflow port 5 in this figure
and however, the lower end surface 1lb may be a horizontal
surface.

[0014]

An annular inner bottom (inner side surface of the lower
end surface 1b) lc of the valve box 1 is a horizontal surface,
an annular groove 7 having a predetermined width is concavely
provided on a circumference of a circie having a predetermined
diameter, which is concentric with the inner bottom 1lc, and

inner ports 6b of the intake holes 6 are formed in the bottom



An annul ar inner bottom (inner side surface of the |ower end surface Ib) Ic
of the valve box 1 is a horizontal surface, an annular groove 7 having a
predeterm ned width is concavely provided on a circunference of a circle
havi ng a predeterm ned di aneter, which is concentric with the inner bottom
| c, and inner ports 6b of the intake holes 6 are fornmed in the bottom of

t he annul ar groove 7. On the inner bottomlc, a concentric double
circle-li int ake val ve seat surroundi ng the inner ports 6b of all of
the intaki ﬁgﬁeg uﬁgrpﬁgﬁoggd%dn i nner and outer circunferences of the

val ve shaet O CRg R o B e e R B O T e Kid TRe ke
hol es 6 may he praqvided on_the horizontal inper bottomlcg. 015] ch of
he. i nt ae oo g 20 TEs S0PSgBna FiOPBANEH FbRar - ehaP P Tt ofF o ¢ 14 £C an
acute an%lhee iwn‘tcgké %So%ee%t 6ti% SPO‘?J?_((.!ieSd lo% inner and cuter circumferences
of the annular groove 7, and the inlet valve 3 can be detachably
attached to the valve sheet.

The annular groove 7 may be omitted, and the intake holes

6 may be provided on the horizontal inner bottom lc.
[0015]

Each of the intake holes 6 is diagonally formed toward
the inflow port 4 at an acute angle with respect to an axis 1d
of the valve box 1, and the outer port 6a of each intake hole
6 extends at a predetermined angle a° relative to an axis 6c.

More specifically, each of the intake holes 6 has a cross
section (cut surface vertical to the axis 6c) shaped like an
arcuate long hole along the circumference of the concentric
circle of the outflow port 5, and each of the outer ports 6a
is chamfered with a predetermined depth d and a predetermined
chamfering angle «°.

[0016]

In this embodiment, by diagonally forming each of the
intake holes 6 toward the inflow port 4 at the acute angle
relative to the axis 1d of the valve box 1, at opening of the

inlet valve 3, air flow entering into the valve box 1 from each

of the intake holes 6 is smoothly guided to the inflow port 4



of the valve box 1, and the outer port 6a of each intake hole 6 extends at
a predetermned angle a relative to an axis 6¢c. Mire specifically, each of
the intake holes 6 has a cross section (cut surface vertical to the axis
6¢c) shaped |ike an arcuate |ong hole along the circunference of the
concentric circle of the outflow port 5, and each of the outer ports 6a is

chanfered with a predeterm ned depth d and a predeterm ned chanfering angle

without any resistance, resulting in that the intake amount in

the valve box 1 can be increased. Although it is desirable to
diagonally form each intake hole as described above, even when
the intake hole is vertically passed through the inner bottom
lc such that the axis 6c is parallel to the axis 1d of the valve
box, the intake amount can be dramatically increased than
conventional by extending the intake holes 6 as described later
and therefore, though not shown, the intake holes 6 each having
the vertical axis 6c may be provided.

[0017]

In this embodiment, as shown in Figs. 2, 3, six arcuate
long holes extending in the circumferential direction are
formed as the intake holes 6, and the cross-section area of each
intake hole 6 is increased, thereby reducing the resistance of
sucked air. However, each of the intake hcles 6 may be a
concentric double circle being surrounded by the intake valve
seat 8 and in this case, it is need to increase the number of
holes such that the total area of the intake holes become
substantially the same as that of the inner ports 6b of the
arcuate intake holes 6 as illustrated in the figure, and allow
the lower end surface 1lb to keep the same strength as that at
formation of the arcuate intake holes 6.

In this embodiment, each of the intake holes 6 has the
cross section shaped like the arcuate long hole and however,

each intake hole 6 may have the cross section shaped like a linear

10



[0016] In this enbodi nent, by diagonally form ng each of the intake
holes 6 toward the inflow port 4-at the acute angle relative to the axis |Id
of the valve box 1, at opening of the inlet valve 3, air flow entering into
the valve box 1 fromeach of the intake holes 6 is snoothly guided to the
inflow port 4 wthout any resistance, resulting in that the intake anmount
in the valve box 1 can be increased. Although it is desirable to diagonally

form cachohLAKE, DRLe S ASSSLled, abaey ceven Miee Lo puake, bl |

verti cal assed m1C sucC at t € axis BC is

par al | el to the gxis 1d._of the valve box,,the inta u can,_b

dr amat i c&F1 §PF nict q@ﬂgeaaﬁﬁgnSSSEJZ&?F%H&P‘B§ %&f%%%“ﬁ%g?ﬁ%t%ﬁtéﬂéaﬁ%|es 6 as
descri bed Iater and therefore t hough not shown, the intake holes 6 each
havi ng t K81¥&r £Fehl 8axi s 6c may be provi ded. [0017] In this

enbodi nent, as shown in Figs. 2, 3, six arcuate |long holes extending in the

ci rcunfed@Rifal direction are formed as the intake holes 6, and the
cross-section area of each intake hole 6 is increased, thereby reducing the
resi stance of 3Inckedcase, Hoowwder each QﬁCﬁ?ﬁﬁ¢hﬁ%ﬂ&§kﬁ0h%%96¥ﬁﬁ9 dpe a
concentric double circle being surrounded by the intake valve seat 8 and in
this casep ektesdneetdthe pmedessemthednenbée of. hol es such that the total
area of the intake hol es becone substantially the same as that of the inner
ports 6b of thasaactegwlt ntideen hdlre§16waglovingt Fapredhia oauierf pguce, and
allow the lower end surface |b to keep the sane strength as that at

f or mat i ogaofintbetheciat 2ké nhakes oltgsrBigh the irdmexr ki tentbbdipasses each of
the intake holes 6 has the Cross section shaped |like the arcuate | ong hol e
and howevek, igathalnkakenkdebeoatarypbave the ar pashsedt ma shapé&doli ke a

| i near

rapidly narrows and thus, the width of the air flow narrows.
As a result, since air is compressed and increases its flowing
speed, the amount of air passing a certain cross-section area
for a certain time can be increased, thereby dramatically
increasing the intake amount flowing into the valve box 1 from
the inner ports 6b.

[0019]

Depending on the shape of the intake holes 6, the outer
ports 6a are not necessarily extended over the whole
circumstance. In summary, it is only required that the air flow
entering into the intake holes 6 is compressed by the path that
rapidly narrows when the air flow passes the outer ports 6a,
and increases its flowing speed, thereby increasing the amount
of air passing a certain cross-section area for a certain time.

In this embodiment, as shown in the figures, the outer port ba

of each intake hole 6 is chamfered except for its inner arc.
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| ong hole (not shown) as long as it is a concentric double circle of the

i ntake val ve seat 8 and can be surrounded by the intake val ve seat 8.

[ 0018] In any case, the outer port 6a of each intake hole 6 needs to
extend at the predeterm ned angl e a. As a result, when air flow
flowing fromthe outer ports 6a into the intake holes 6 through the inner
ports 6b passes the initial extended outer ports 6a, a path of the air flow
rapidly har r ows and .t hus,,  the

wi.dt.h o % ;i flo aLLo As.A-Lesult
. e mf J
Cihce airis coneRedlE Al nivEoa e Bl et e Bhe et oot i+
passing a_certain_cross-section area.for. a certain hine can, be_increased,
t hereby 8fafafi QBFFY ?%E?é%%ﬁ%@’ eqqﬁﬁﬁggggngﬁﬁb f SmPﬁagﬁﬁ?gm%ﬂédvalve
box 1 fromthe inner Borts 6b. [0019] Dependi ng op the shape of the
i nt ake hoFEshed BRE bliEePrporteiBaN8FeCRBRIRECRYSARELY ©xt ended over the
whol e circunstance. In summary, it is only required that the air flow
entering [PRE81t he intake holes 6 is conpressed by the path that rapidly
narrows when the air flow passes the outer ports 6a, and_increases its
fl owi ng speed, Acheaeéby- i perelsi vpthehiivuithoadive pessilngngledifdin
cross-section area fora certain tinme. In this enbodi nent, as shown in the
figures, theeshuweringerke Balet ®acttinadkeohohe Bui st chafististeegeept for
its inner arc. Wien the intake holes 6 are circular, the
ci rcunf ementeeothehk vatee pornd Gehavaynlmt ciedrfeeSedadingh releviededéser mi ned
depth d and the predeterm ned chanfering angle a.
mounted above an overflow surface of a water container by 200
mm {millimeters), when a pressure of -50 kPa (kilopascal) is
applied from the primary side, a negative pressure break
performance in which an increase in the water level 1in a
transparent straight tube, which is connected to the outflow
port 5 of the valve box 1 and has a front end port inserted into
the water container, does not exceed 10C mm can be achieved.
[0021]
The check valve 2 is substantially shaped like a mushroom
having a spherical top surface, and is detachably attached to
an anti-back flow valve seat 9 provided in the periphery of the
inflow port 4 in the valve box 1 so as to prevent back flow of
water on the secondary side to the inside of the valve box 1.
The check valve 2 and the anti-back flow valve seat 9 are
attached to a check valve unit 10 communicating with the inflow
port 4 in the valve box 1.

[0022]

The check valve unit 10 includes a valve seat support
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[ 0020] Actually, in the state where the valve box 1 including the
shown intake holes 6, with all of the built-in devices such as the check
valve 2 and the inlet valve 3 being renoved, is nounted above an overfl ow
surface of a water container by 200 nm (mllineters), when a pressure of
-50 kPa (kilopascal) is applied fromthe primary side, a negative pressure
break performance in which an increase in the water |evel in a transparent
strai ght _tube

and has A1 88n (ani BEFESRnEAFL ct NS L HE et or ThorCA Ror e S CRET excee

i hé wat'er  contai ner, doeS not exceed
100 mm can bhe ChiEVEdWﬁgggz The check valve 2 is substantially
shaped Iﬁ%@ga Mot n%lawsﬁﬁéyﬁcﬁe%ﬁn)sﬁ?f5&5Fu§§8r5§%&8?;¥hably
attached to an anti-back flow val ve_seat .9 provided [n the periphery of the
i nfl ow p&rtaRdeq PReRAaIVESFoR1¥esol 49°% & é’\‘i’eHPIBaAck CTHp&ﬁpeé# Vaar&r on the
secondary side_to the inside of the valve box 1. The check val ve 2
and the &#liS- BAeR1PEOANEF VP &ALy &he HeldEnieet CWPRHCK VANV EO8nit 10
comuni cating with the inflow port 4 in the valve box 1. [0022] The check
val ve uniof lge ispgleuiels a apsl sedsieant sybbo i 1 ikengka ioash et 88@PPATo an
upper end of the valve box 1 such that the anti-back flow valve seat 9 is
ci r cunf erentidgirsy 18cr avigeting thre viadvs agiigesétiding Fhigdw Porte 4heopposed
val ve axis sliding rings 10b bel ow the val ve seat support rings 10a on the
sane axi valard ssaltssapppakl yihgki keapiate-cshapedmpporanpaeurgercs $0c
coupling the valve axis sliding rings 10b to the val ve seat support rings
10a i n apetesershapesuapdra ppandeBSsbeOwvetortiden uppordf pdngerth ddc for s
a part of the path of the inflow port 4 and the outflow port 5 in the valve
box 1. [@@&3linflow port 4 and the outflow port 5 in the valve box 1.
[0023]
A valve shaft 2a protruding from a back of the check valve
2 is slidably inserted into each of the valve axis sliding rings
10b, and in the back of the check valve 2, a check valve spring
11 is interposed between a spring receiver 2b concavely provided
around a bottom end of the valve shaft 2a and a flanged spring
receiver 10d protruding outward from the valve axis sliding
rings 10b, and the check valve spring 11 biases the check valve
2 in a valve opening direction.
[0024]
A communicating tube 13 constituting the path of the
inflow port 4 and the ocutflow port 5 together with the space
S between the support pounders i0c is interposed between the
valve axis sliding ring 10b of the check valve unit 10 and

retainingringl2protrudinginwardlyfromappropriateposition

of the inner circumference of the outflow port 5.
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A val ve shaft 2a protruding froma back of the check valve 2 is slidably
inserted into each of the valve axis sliding rings 10b, and in the back of
the check valve 2, a check valve spring 11 is interposed between a spring
recei ver 2b concavely provided around a bottom end of the valve shaft 2a
and a flanged spring receiver 10d protruding outward fromthe valve axis
sliding rings 10b, and the check val ve spring 11 biases the check valve 2
in a ValYﬁ gﬁning direction. [0024] A communi cating tube 13
constitutlﬂg he path of the inflow port 4 and the outflow port 5 together
with the space.S ggtmeen t he s%gﬁpr%ﬁgpqugrs c is interposed between the
val ve axis slidPn§"Fi fe™ 65 16FERE Sk val ve thi T 19" andPFeta? nitig ri ng
12 protruding inwardly from appropriate position of the inner ci%cgnference
of the oﬁpﬁﬁéﬁﬁﬁo%?t%ﬁjmiGéﬁgﬁow Ort Syt ¥ o mREnTRat #5g YUBHECKSY a | ower
end opening is inserted into the outflow port 5, a |lower end surface is

| ocked aBltheerettadiig mifg 12, 2k URRRY <8AdOBRRATAGL T STEFERYIMt h t he
valve axis sliding ring 10b, the valve shaft 2a passin% t hrough the val ve
axi s slit@hegveilng 20Bs| slafiaggedngt 10he &bft 82lge £haltppar Pefdispeni ng
with a gap, a vertical rectangular conmmunicating port 13a is arranged so as
t o penet threughciheyaleeaninblidinggfintheleomanraagedg tUbe CEBTEKOL r udi ng
fromthe outflow port 5 in a cross direction, and a series of path

comuni catfi nhewippetrhendubtbleowngowti th fr gart he vemtucedatrerngapgrilat3a vi a
the |l ower end opening is constituted. [0026] The inlet valve 3 is
shaped | ickemaniaanuher pbet e1Bhatid sawrdagetihaw the amnubamegrabwyea? in the
i nner bottomlc of the valve box, and the conmmuni cating tube 13 protruding
from t he cowfir@wrieonti a3 wsliinsertied datrdugl ceninalthed a vhricheudihet val ve
3. A spring receiver 15 that inserts the communicating tube 13

theret hr gugh and hasragyipbet valwve sposRgdidept o¥hfeshdel weaniddefspring
receiver and a | ower end of the support pounder 10c protruding fromthe

val ve axis | | dighghulin@+10) | wifdhxedhy atfhached t @dhe upperogur faee of the
inlet valve 3, and the inlet valve spring 14 biases the inlet valve 3 in

the seated di r8ctiiqn J o188 30 Akenkal Hee:Seah SdarRN e Mistathicey of the
{0026]

The inlet valve 3 is shaped like an annular plate that
is wider than the annular groove 7 in the inner bottom lc of
the valve box, and the communicating tube 13 protruding from
the outflow port 5 is inserted into a central hole of the inlet
valve 3.

A spring receiver 15 that inserts the communicating tube
13 therethrough and has an inlet valve spring 14 provided
between the spring receiver and a lower end of the support
pounder 10c¢ protruding from the valve axis sliding ring 10b is
fixedly attached to the upper surface of the inlet valve 3, and
the inlet valve spring 14 biases the iniet valve 3 in the seated

direction in the intake valve seat 8 (opening direction of the
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inlet valve 3). [0027] I n the vacuum breaker thus configured, the
inflow port 4 of the valve box 1 is connected to the spout hole of the
water tap, a front end of the hose is inserted into a water tank and then,
a bottomend of the hose is connected to the outfl ow port 5. In a
wat er - f eed suspension state, as shown in Fig. 1, the check valve 2 is
seated in the anti-back flow valve seat 9 by the biasing force of the check

val ve spr| 11 to clLose the inflow port 4, and the inlet valve 3 is seated
in the iﬁPEEE Vaﬁvg égat 8 by the biasing force of the inlet valve spring

14 to Clgaﬁ %he outer ports 6a of the intake holes 6. [0028] When t he
wat er ta ¢ épened, the check valve 2 is separated fromthe anti-back fl ow

Check valve spEPnBha Tt Gue MEr SHE et S ko Ehg APBATENECr bt Low
Fhe. suppdres pewndet§o 0% 't he TR ThErrgh poo 340 5t (e BGERFow port
5 (Refer to Fig. 4). At this tine, in the case where the primry
side is pep,iatdreie aveyati vhe phess urke 1gEsré ohingsnd Vo3& fcAds
breakage of a water pipe and a large change in the pressure in the tube,
si nce t héheheck it 2nidsof misdhatel s seamestiadl trethe cutflow port

5.

In a water—-feed suspension state, as shown in Fig. 1, the
check valve 2 is seated in the anti-back flow valve seat 9 by
the biasing force of the check valve spring 11 to close the inflow
port 4, and the inlet valve 3 is seated in the intake valve seat
8 by the biasing force of the inlet valve spring 14 to close
the outer ports 6a of the intake holes 6.

[0628]

When the water tap is opened, the check valve 2 is
separated from the anti-back flow valve seat 9 by the water flow
pressure exceeding the biasing force of the check valve spring
11 to be opened, and water is passed from the inflow port 4 to
the hose connected to the check valve through the space S between
the support pounders 10c, the communicating port 13a, and the
outflow port 5 (Refer to Fig. 4).

At this time, in the case where the primary side is put
into the negative pressure state for some reason such as

breakage of a water pipe and a large change in the pressure in

the tube, since the check valve 2 is immediately seated in the
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anti-back flow valve seat 9 and is closed, back flow of water on the
secondary side (in the hose and in the water tank to which the front end
port of the hose is inserted) is prevented, thereby the primary side is
prevented from being contam nated with the water flown backward. [0029]

In such circunstance, if a foreign material X existing between the check
valve 2 and the anti-back flow val ve seat 9 prevents closing of the check
valve 2 to i.rtightness the inle | ed from
t he |ntaﬁ‘8t&aE98Ik ?w Y v?r%?%%gaﬁlgelﬁr%%%%?% §%§ fj%i?FﬁEEQQEQ e, which
exceeds the b|a5| force, gf theB%nlet valﬁ

ext er nal & 2 ?rst?ﬁ\ Iyt hfe o1 BRe §056me T

ened, and

Bhs s | ﬁ{q% Chat g Par y

side through the gap between the check, val ve and the ntl- | ow val ve
seat O WRECrT i BB RECORGATY SPUR IRebERSTFBs DUKREFE tb CRESEPY nary
side (Refer to Fig. 5). Since the outer port 6a of each i nt ake hol e

6 ext end$hat PERBABY el i fi REAVAREES, R RSANE FPRWATE BAFRY vflrtcﬂn Re outer
ports 6a into the intake holes 6 through the inner ports 6b passes the
initial extexrdédovnt bRCkbRLs-6a, a path of the air flow rapidly narrows and
thus, the width of the air flow narrows. As a result, since air is
conpressd@Oé@d increases its flow ng speed, the intake anpunt passing a
certain cross-section area for a certain time can be dramatically
i ncreased, eveidnwhenht berponebeycsj def pr eSsteigoaabadisg & exilsithing on of
airtightness of the check valve 2 is -50 kPa, back flow can be
suf fi ci emidtweapnevant edeck08380Fe 2 and the anti-back flow valve seat 9

prevents closing of the check valve 2 to inhibit airtightness,

since the inlet valve 3 is separated from the intake valve seat

8 by the negative pressure on the primary side, which exceeds

the biasing force of the inlet valve spring 14 and is opened,

and external air from the intake holes 6 continues to flow into

the primary side through the gap between the check valve 2 and

the anti-back flow valve seat 9, water on the secondary side

never flows backward to the primary side (Refer to Fig. 3).

Since the outer port 6a of each intake hole 6 extends at

the predetermined angle, when air flow flowing from the outer

ports6aintotheintakeholes6throughtheinnerports6bpasses

the initial extended outer ports 6a, a path of the air flow

rapidly narrows and thus, the width of the air flow narrows.

As a result, since air is compressed and increases its flowing

speed, the intake amount passing a certain cross-section area

for a certain time can be dramatically increased, even when the

primary side pressure occurring at inhibition of airtightness
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In the case where, at suspension of water feeding in the normal water flow
state, the pressure in the hose (secondary side) becones negative pressure
due to novenent of water fromthe outflow port 5 toward the downstream
side, the inlet valve 3 is opened by the negative pressure, and external
air flows fromthe intake holes 6 to the secondary side through the
communi cating port 13a of the conmmunicating tube 13, thereby preventing

occurrenc negative pressure in.the yalve_box 1 (Refer .to Fi 6) .
GANS. 1O AT act bR 2ot Lt bRk rEY (Rt RE SkrvachsdtHibi udi ng
an inflow port provided in an upper end surface, an outflow port provided
in a | owlredRr4t&Grface, and a plurality of intake hol es provided on a
circunference of a concentric circle of the outflow port at regul ar
interval $0088d in the val ve box, a check val ve detachably arranged
in an anti-back flow val ve seat provided around an inflow port; and

an annul ar di sén Fke GafewhegieyeaBet wpribI P fangeari FeadtRhdéhtFec doubl e
circle-like intake val ve seat surrounding inner ports of all of the intake
hol es, theriallewatgkyvélpei Agabeaselde i presses dd dihceddsen (isgconeairnt ake
val ve seat, wherein an outer port of each of the intake hol es

ext ends atida)pbedemermeedt avglmressure due to movement of water from

the outflow port 5 toward the downstream side, the inlet valve
3 is opened by the negative pressure, and external air flows
from the intake holes & to the secondary side through the
communicating port i3a of the communicating tube 13, thereby
preventing occurrence of negative pressure in the valve box 1

(Refer to Fig. 6).
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2. The vacuum breaker according to claim1, wherein the outer port
of the intake hole is extended by chanfering with a predeterm ned depth and
a predeterm ned chanfering angle. 3. The vacuum breaker according to claim
1 or 2, wherein the intake hol es each have a cross section shaped |ike an
arcuate or linear long hole capable of being surrounded by the concentric
double circle-like intake val ve seat. 4. The vacuum breaker according to

claiml1l, 2 or 3, wherein the intake hol es are diagonally fornmed
toward the inflow port at an acute angle relative to an axis of the valve
box. CLAIMS

1. A vacuum breaker comprising:

a tuboid valve box including an inflow port provided in
an upper end surface, an outflow port provided in a lower end
surface, and a plurality of intake holes provided on a
circumference of a concentric circle of the ocutflow port at
regular intervals; and in the valve box,

a check valve detachably arranged in an anti-back flow
valve seat provided around an inflow port; and

an annular disc-like inlet valve detachably arranged in
a concentric double circle-like intake valve seat surrounding
inner ports of all of the intake holes, the inlet valve being
biased in a seated direction in the intake valve seat, wherein

an outer port of each of the intake holes extends at a

predetermined angle.

2. The vacuum breaker according to claim 1, wherein
the outer port of the intake hole is extended by
chamfering with a predetermined depth and a predetermined

chamfering angle.

3. The vacuum breaker according to claim 1 or 2, wherein

the intake holes each have a cross section shaped like
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an arcuate or linear long hcole capable of being surrounded by

the concentric double circle-like intake valve seat.

4. The vacuum breaker according to c¢laim 1, 2 or 3, wherein

the intake holes are diagonally formed toward the inflow

port at an acute angle relative to an axis of the valve box.
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