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The present invention is coheerned with vac-
uum breaking devices particularly adaptable for
tise with water supply systéms where there is
danger of back-syphonsge occuriing from con-
taminated plumbing fxtures such as water clos-
&ts, for example.

The prideipal object of the invention is to pro-
vide a new and improved vacuum breaker and
vhieck valve whith will not Teak when water flows
through it and whieh will saf fely ang reliably
Yrevent back syphonhage from a plutibing fixture,

Another object is to provide a hew and im-
proved Vacuum ‘)reakel Whmh ‘Vlll pass a ‘ncrh
mg Jeakage, when rela.tWely hlgh pack pr essures
areé present at the outlét end theieof.

Another object of the invention i§ to provide a
device having a flexible sleeve valve ‘member
which will automatically act s a back check to

prevent back=syphonage i a. water sUpply Tine ¢

iibon the oecurrence of a vacium condition while
admitting eqtry of d@ir to the iriterior thersot, dnd
which will seal off the air-inlets to prevent leak-
age responsive to “water fiow throuph the  de-
wvice.

A further‘ Wiect of the mvenhon is to p1 vide
8- dependmg flexible sleeve valve member whit
positively cannet réverse ftsalf upon the veeur-
tence of a “vacuum - gohdition, and which ‘is
shlelded f1 om the il 1n1t1a1 impact of the water
. Further obJects consist m the provision of ah
1mp1“ov~ed vacuum bréaker ‘which is inconspie=
us and attractive in its outward appéatrance,

sm’xpiﬁ and compact ih eonstruction and opera- :

%ion; eeonoimical to mgntfacture and easy to -
stall and 1s hlghly eﬁiment and durab1e m use.
the invehtion con51sts in cert"un novel featureo
of éonstriction, operation and combination of
slements as will be oteé fully ‘Ppointed out here-
mafte1 reférence being had to the atcompany-
ing drawings disclosing o préeferred embodiment
of ‘thé invention in which: ) _

F1g i is & fuil=sized cross=gectional view of the
novel vactum Breaker Wltn the parts in normal
posmon v

Fig. 2 is 4 similar view ‘showing thé parts op-
érated When water flow ‘takes place

Fig. 8 is an enlarged cxoss-se»txonal view of a
portion of the devme*

¥ig. 4 is & top view of the fiexible slesve Mems=
bér: ‘while

F‘1g 5 shows a modified form of the dévice.

Rietervine -how to Fiz. 1 ahd Fig: 8, the vac-
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2
uum breaker device icludes a ‘tubular outlet
member ‘of ‘¢asing 5, the lower end-of which is,
in the usual plumbmg installation, connected 1o
a water ¢closet bowl or ‘other Hixtute and having
the upper end-connetted to 4 Aush viive for eon-
trolhng the -amount of wated passmg into %
plumbing fixture. The vacuum bireaker unit is
lnterposed between the water closet bowl and
flush valve for the purpose - of préeventing phack=
syphonagé of contaminated water from a possihle
clogged water ‘closet ‘bowl into ‘the poetable water
supp‘ly hne conmetted to the fush valve This
ur Whenever a stb-atmospheric
eondition €xisted in the supply ling- broﬂg’ht
on by Teasons well khown. The vacuam breaker
is usually loeated at 4 certain-Gistance above the
spﬂl Tinie of the water closet bowl and directly
below the outlef; end of the 'ﬁush valvé

ilat supportmg f‘anve 6 forrﬁed

"t’herem together with 4 series of ait ports or

vents T arranged arolund the tube § immadiately
pélow the flangs 6 and Spaced apaft by the eon-
fiecting portions 8. A ¢oubling Aut ¥ is pre=
vided for securély ttaching the unit, as by -
teinal Kerew threads 10, t6 the outlet of & ffish
valve., 'ThHig nut has af infier anfulad fange 14
upen which the tube fange b rests o sappott the
outlet tihe 5 and the other &letvents of the Gnit.
An ‘ahnular depending skift portion 12 is formed
intesral with the nut 3 and i§ spaced Trom the
otiter walls of ‘outlet tube 5 4% indicated 2t 13 1%
a mahner to overhand the air ports T and pio-
tect the same from the ingértion of Toreign ob-
jects tending to obstruct the air ports 7 and in-
terfere with their normal funetich. The annular
space 13 is of sufficient size and area $6 that the
air ports 1 are fully effective 10 break any vae-
uuth condition, as will be pointed out.

Arranged within the outlet tube 5 and in nest-
ed relation therewith 38 a flexible antualai slesve
valve member 14 eonhstructed preferably of a §yih-
thetic product such as “necprene” whith has
certain well khown siberior qualities over ndtural
rubber ‘when utilized for the present purposes.
Flexible -sleeve valve 14 has thin side walls ver-
tically disposed and spaced apart slightly Tiom
the outlet tube § @hd at its upper end has an
ahinular outwatrd extending supporting flange 15
whieh rests -directly on top of the vutlet tube
hge 6 as best seen In Fig. 3. At the Tower-end
Hexible sleeve 14 s provided with an inwardly
prOJectmg lrp or flange 15 made somewhat thin-
ner than the side walls of the sleeve to Drovide
greater Hexibility and present less restriction to
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the free flow of water at that point. In order to
prevent distortion of the flexible sleeve side walls
when the coupling nut 8 is drawn up tight, a re-
inforcing ring {7 is imbedded in the sleeve fange
15 as shown. As indicated at 18, the flexible
sleeve 14 is spaced apart from the side walls of
outlet tube 5 so that the interior of the outlet
tube below the vacuum breaker is normally ex-
posed to atmospheric pressure, except when water
flow takes place through the device.

Axially disposed in nested relation to the flexi-
ble sleeve 14 and outlet tube 5 is a metal cup-
shaped member 9 having a series of transverse
openings in its side walls constituting water ports
20. These water ports 206 are of somewhat larger
size than the air ports 7 and are arranged sub-
stantially in alisnment therewith. The flexible
sleeve 14 is interposed between the cup member
19 and outlet tube § and its side walls are spaced
approximately equal distance from both as shown.
The cup member 19 is closed across its rounded
bottom end 2{ except for a small hole 22 in the
bottom thereof, and the flexible lip 16 lightly
engages the curved portion of the bottom 21
above the location of the opening 22.

In order to support the cup member {9 ac-
curately within the outlet tube 5, there is pro-
vided a transverse annular flange portion 23 rest-
ing immediately on top of the flexible sleeve
flange {5 and within the coupling nut 9 as shown
in Fig. 3. A shculder 24 formed around the top
end of the cup member {9 serves to accurately
and rigidly hold the depending flexible sleeve 14
centralized and in proper spaced relationship with
the cup member 19 and the outlet tube 5. A
packing ring 25 is preferably placed on top of
the cup member flange 23 and the complete unit
is attached to the outlet end of a flush valve, not
shown, by the coupling nut 9 being threaded
thereon. The flanges 6, 15, 23 and packing 25
are thereby clamped together in water tight en-
gagement between the coupling nut flange {1
and the outlet end of the flush valve. The cou-
pling nut 9 may be drawn up as tightly as de~
sired without distorting the flexible sleeve i4
due to the reinforcing ring 17, and since the
outer peripheral edges of all the flanges are of
a size to closely fit into the inner circumference
26-of the coupling nut 9, there can be no lateral
shifting of the cup member 19 and flexible sleeve
i4 with respect to the outlet tube 5. The com-
plete device is therefore accurately maintained
centralized at all times in the desired manner
for uniform operation.

In the operation of the vacuum breaker when
installed in association with a flush valve and
water closet, the manual tripping of the flush
valve handle results in a flow of water through
the device as indicated in Fig. 2 by the arrows.
The water passes into the inlet end 27 of the
cup member 19 and out transversely through the
four water ports 20, forcing the flexible sleeve 14
to expand its side walls into engagement with
the walls of the outlet tube 5 and close off the
annular space 18. This action likewise causes

the flexible sleeve to seat on the air ports T and’

prevent leakage of water through these ports
during the water flow. In case the water supply
pressure is fairly high, the portion of the flexible
sleeve walls closing off the air ports will effect a
slight bulge through the air ports 7 to seal them
tighter as shown. Splashing of water through
the air ports is quickly prevented because the
flexible sleeve is forced into engagement with
the air ports immediately, due fo the fact that
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the path of the water flow is transversely through
the water ports 20 and at a point substantially
in alignment with the air ports 1.

Water flow next passes into the space 28 be-
tween the cup 19 and flexible sleeve 14 and par-
allel therewith, bending and forcing the thin
flexible lip 16 outward until it is substantially
parallel to the side walls of the flexible sleeve
{4 and the water flow. The end of thin lip {8
being normally lightly in contact with the cup
member (8 only offers slight restriction to the
free passage of the water. The bending or hing-
ing action of lip 1§ also enables a tighter seal
to be applied between the bottom of the fiexible
sleeve 14 and the outlet tube 5 to further assist
in preventing leakage from the sir ports 7. The
flexible sleeve {4 is made sufficiently elastic so
that fairly low water pressures will be effective
to expand the side walls and seal off the air
ports and still not be bulged out of the air ports
by high pressures to cause a bursting of the
sleeve.

From the foregoing action of the device upon
water flow therethrough, it will be evident that
the flexible sleeve is shielded by the brass cup
{9 from the full initial impact of the stream of
water and therefore cannot be stretched or torn
beyond its maximum elasticity, the cup acting to
divert the stream transversely to the side walls
of the sleeve 14 and outlet tube 5.

In the event that back pressures are built up
in the outlet tube § either due to restrictions im-
posed by the type of water closet bowl connected
thereto, or to partial stoppage of the same, the
flexible sleeve (4 is caused to bulge outward by
pressure applied below the lip 16 and by the ex-
pansicn caused by the inlet flow, causing the
air ports to be sealed off and preventing spurting
and leakage therethrough.

Assume, now, for example, that a vacuum con-
dition occurs within the inlet water supply line,
due possibly to a sudden withdrawal of the water
from the plumbing system caused by any num-
ber of conditions well known in the plumbing
trade.  Operation of a flush valve under such
circumstances will usually result in the contami-
nated contents of a clogged water closet being
sucked back as by syphonic action, into the pure
water supply line. The present vacuum breaker
prevents this undesirable action and in response
to such a vacuum condition the side walls of the
flexible sleeve 14 are immediately forced or
bulged inward by atmospheric pressure passing
through air ports 7, and in case the degree of
vacuum present is great enough, the walls will
seat upon the water ports 20 and bulge slightly
into them, as shown at 30 in Fig. 3. This action
effectively seals off the flow of water in the man-
ner of a back-check ang prevents reverse flow.
At the same time that the fiexible sleeve walls
14 are forced inward, the space 18 between the
flexible sleeve and outlet tube is greatly enlarged,
affording a wide opening for entry of atmos-
pherie pressure through the air ports 7 to the

5 space below the vacuum breaker to break the

vacuum therein and thereby prevent any rise
in the water level in the outlet tube. In addi-
tion to the flexible sleeve ‘“hugging” the cup
member {9 on a vacuum condition, the thin lip
16 likewise closely embraces the bottom of the
cup to act as a back-check, and in most in-
stances where a low degree of vacuum is encoun-
tered, this check is sufficient to prevent back-
syphonage.,

From the foregoing action of the flexible sleeve,
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it will be apparent that ‘the sleeve cannot reverse
itself upwardly upon the occurrence of a:vacuum
condition due to the presence of the brass cup
membet 19. Should it-occur-that foreigt: objects
_lodge in the water ports 20' and hang-downward,
the thin lip 16 will wrap itself around the ob-
jeet on a vacuum condition to- prevent back-
syphonage. The small epening 22 in the bottom
of cup member 19 serves to: provide & means for
gradually dissipating the vaeuum: condition ‘in
the supply line and yet issmall enough so g5 not
10 cause & rise of water in the outlet tube 5-and
cause back-syphonage. The opening 22 also
sberves gas a drain for the bottom of the cup-mem=

er (9.

In the event of any defect in the flexible sleeve,
attention will be quickly brought to the sanie by
the legkage which will occur from the air ports.
The device is therefore self-policing and replace-
ment or repair car be guickly accomplished.

Referring now to the modification of the in-
vention disclosed in Fig. 5, the elements thereof
are substantially the-same construction as those
shown in Fig: 1, with the exception that the
brass cup member 19 has:-a fat bottom portion
21 and twe rows-of water ports 20 to more evenly
distribute the water pressure around the inside
of the flexible sleeve walls. The flexible sleeve
14 is also provided with « thin Hp 3F lightly
engaping the flat bottom 2§ of the brass cup,
while the side wills of the sleeve are further ex-
tended below the Hp 3F as indicated by the skirt
portion 32. Upon water flow through the device,
the thin lip 8! is bent forward as shown by the
dotted lines and this -assists in bending the skirt
32 outward against the tube walls to further
assist i preventing leakage out of the air ports
1. This modification otherwise operates the same
asthat shownin Fig. 1.

Other applications and modifications of the
invention are contemplated within the scope. of
the present invention, as will be apparent to those
skilled in the art, It is therefore to be under-
stood that the embodiments Heréin disclosed are
to. be regarded as only illustrative of the inven-
tion and not restrictive, and the appended claims
sre therefore to be construed broadly, except for
such limitations as may be necessary in view .of

- the prior arft.

What is-claimed is:

1. Tn a vacuum breaker for a water supply sys-
tem, a vertical tubular casing having air ports
around the sides thereof, a. cup-shaped member
inside said tubular casing having water ports
around the sides thereof and being closed at its
bottom end, g flexible sleéve member arranged be-~
fween said tubular casihg .and said cup-shaped
member adapted to close said air ports responsive
to water fiow and to close said water ports respon-
sive 19 a vacuum condition, said water ports and
said air ports being disposed in substantial hori-
zontal alignment whersby water flow 1is directed
through said water ports transversely against the
ingide vertical wall of said flexible sleeve mem-
yer to force the same outward directly against
sald aligped air ports to seal them against leak-
awe, and whereby under vacuunmr conditions at-
mospheric pressure is directed through sald air
ports transversely against the -outside wall -of
said flexible sleeve member to force the same in-
ward directly against said alisned water ports
to seal them against back syphonage, and an in-
wardly extending annular flange around the
1ower open end of said flexible sleeve ntember;

o
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ber projecting through said ennuler flange and
contneting the same at s point between the bot-
tom ‘end of said cup-shsped member and said
water ports, and means for clamping said tubu-
lar casing; said: cup-shaped: member and said
sleeve member together at one-end.

2, i o vacuwm breaker forn water supply sys-
tem, 3 vertical tubular easing having air ports
around the sides thereof, a cup-shaped member
nested. inside said tubular casing but spaced
therefromy, -sald -cup-shaped member  having
water ports around the sides thereof and being
cloged on the bottom end, a flexible sleeve mem-
ber nested between said tubular casing and said
cup-shaped member and- spaced from both, and
means for supporting said tubular casing, said
cup-shaped member.and said sleeve member to-
gether at one end, and-anm inwardly extending
samilar fange-around the lower open end-of said
fiexible sleave member, the closed bottom end of
said cup-shaped member projecting threugh said
annular flange .and -contacting -the same at &
point between the bottom:end-of said cup-shaped
member and said water ports, said flexible sleeve
menmber being movable towards said tubular cas-
ing to tlose said air poris responsive to water
fow and beihg movable towards said cup-shaped
member to close said: water ports responsive 1o a
vacuun condition, safd water ports and said air
ports being disposed in substantial horizontal
slignment whereby water flow is directed through
said water ports transversely against the inside
vertical wall of said flegible sleeve member to
force the same outward -directly against said
alicned air ports to seal them. against leakage,
and whershy under vacuum conditions asmos-
pherie pressure is directed through said: air ports
transversely against the-outside wall of said flex-
ible sleeve meniber to force the same inward di-
rectly against said: alismed water ports to seal

- them agzinst back syphonage.

60

70

_the closed bottom end of sald cup-shaped mem- 5 -

3. In g vacuum bregker device for insiallation
i a water supply system, a vertically disposed
tubular-easing kaving air ports arranged in the
sides thereof, 5 cup-shaped member arranged in-
side said tubular casing having water ports ar-
ranged in the sides thereof and a clesed bottom
end; said cup-shaped member being spaced from
sziff ‘tubular casing, saifl air ports and water
ports being disposed in substantial horizontal
zligrimert, a flexible tubular sleeve member ar-
ranged between and in spaced rélationship to
said tubular casing and said cup-shaped mem-
ber; means for clamping both of said members
together at one end -of said tubular casing, said
flexible member arranged to close said air ports
responsive to water flow through said device, said
water flow- being  directed transversely against
the inside vertical wall of said Tiexible sleeve
member to force the same ‘outward directly
against said-aligned airports to seal them against
leakage, and to-close said water ports responsive
0 4 vacuum condition inrsaid-device, whereby at-
mospheric pressure is directed transversely
against the outside wall of said fiexible sleeve
member to-force the same inward -directly against
said alisned water ports to seal them against
back syphonage; and an inwardly extending an-
nuler fange around:the lower -open end of said
flexible  sleeve member, the closed bottom end
of :said cup-shaped member projecting through
said annulsr flange and-confacting the same at
a point between the bottom. end of said cup-
shaped member-and said waber ports.

4, In-a vacuum-breaker device for installation
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in a water supply system, & vertical tubular cas-
ing having air ports in the sides thereoi, a rigid
cup-shaped member having water ports in the
sides thereof arranged in substantial horizontal
alignment and directly opposite the air ports and
being closed at the bottom end thereof, a flexible
sleeve member interposed between said tubular
casing and said cup-shaped member and spaced
therefrom, means for clamping all of said mem-
bers together at one of their ends, the opposite
end of said flexible sleeve member having a lip
portion thereon exfending inward into engage-
ment with said cup~shaped member at a point
below said water ports and above the bottom end
thereof, said flexible sleeve member being oper-
ated as a valve responsive to water flow through
said device to close said air ports,; said water flow
Ieing directed transversely against:the inside
vertical wall of said flexible sleeve member to
force the same outward directly against said
alighed air ports to seal them against leakage,
and responsive to a relatively high vacuum con-
dition to close said water ports- whereby atmos-
pheric pressure is directed transversely against
the outside wall of said fiexible sleeve member to
force the same inward -directly against said
aligned water ports to seal them against back
syphonage, the lip portion of said flexible sleeve
being effective to prevent back syphonage when
a relatively low vacuum condition is present and
said water ports are not closed by said flexible
sleeve.

5. In a vacuum breaker device for installation
in a water supply system, a vertical tubular cas-
ing having air ports in the sides thereof, a rigid
cup-shaped member having water ports in the
sides thereof arranged opposite the air ports and
being closed at the bottom end thereof, a flexible
sleeve member interposed between said tubpular
casing and said cup-shaped member and spaced
therefrom, means for clamping all of said mem-

St

10

20

25

30

35

40

bers together at one of their ends, the opposite

end of said flexible sleeve member having a flange
thereon extending inward toward said cup-
shaped member at a point below said water ports
and above the bottom end thereof, said flexible
- sleeve member being operated as a valve respon-
sive to water fiow through said device to close
said air ports and responsive to a vacuum condi-
tion to close said water ports, said water ports
and said air ports being disposed in substantial
horizontal alignment whereby water flow is di-
rected through said water ports transversely
against the inside vertical wall of said flexible
sleeve member to force the same outward direct~
ly against said. aligned air ports to seal them
against leakage, and whereby under vacuum con-
ditions atmospheric pressure is directed through
said air ports transversely against the outside
wall of said flexible sleeve member to force the
same inward directly against said alighed water
ports to seal them against back syphonage.

6. In a vacuum breaker device for installation
in a water supply system, a vertical tubular cas-
ing having air ports in the sides thereof, a cup-
shaped member having water ports in the sides
thereof and being closed on. the bottom end
thereof, said water and air ports being arranged
horizontally and in substantial alignment, a flex-
ible sleeve member interposed in spaced relation
between said tubular casing and said cup-shaped
member, coupling means for clamping all three
of said members together at one end, and a flange
{ormed on the opposite end of said flexible sleeve
member extending into contact with said cup-
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shaped member at a point between the hottom
end of said cup-shaped member and said watber
ports, said flange bheing thinner than the wall
thickness of said flexible sleeve member, said
flexible sleeve member being operative as a valve
responsive to water flow into said device through
said water ports said water flow being directed
transversely -against the inside vertical wall of
said flexible sleeve member to force the same
outward directly against said aligned air ports
to seal them against leakage, and responsive to
a vacuum condition in said device whereby at-
mospheric pressure is directed transversely
against the outside wall of said flexible sleeve
member to foree the same inward directly against
said ‘aligned water ports to seal them against
back syphonage, said flange being moved out of
contact with said cup-shaped member by the
water fow. )

7. In a vacuum breaker device for installation
in a water supply system, a tubular casing hav-
ing air ports in the sides thereof, o cup-shaped
member having water ports in the sides thereof
and being closed on the bottom end thereof, said
water and air ports being in substantial align-
ment, a flexible sleeve member arrangsd between
said tubular casing and said cup-shaped mem-
ber and normally out of contact with said air
and water ports, means for clamping said mem-
bers together at one end, a flange on the other
end of said flexible sleeve member in contach
with said cup-shaped member at a point he-
tween the bottom end of said cup-shaped mem-
ber and said water ports, said flexible sleeve
member operative as a valve to close szid air
ports.responsive to water flow through said water
ports and responsive to a vacuum conditicn %o
close said water ports and prevent back fow
through said device, said cup-shaped member
having an orifice in the bottom thereof to dissi-
pate said vacuum condition;

8. In a vacuum breaker for a water supply

- system, a vertically disposed tubular casing hav-

ing air ports in the sides thereof, a rigid cup-
shaped member arranged inside said tubular cas-
Ing having water ports in the sides thereof and
having a closed bottom extending substantially
across said tubular casing, said air ports and said
water ports being in substantial horizontal alizn-
ment, a flexible sleeve member arranged between
and in spaced relationship to said tubular casing
and said cup-shaped member, means for ciamping
said tubular casing, said cup-shaped msmber
and said flexible sleeve member together at their
upper ends, the lower end of said flexible sleeve
being open and having an inwardly extending
annular flange around said opening, the closed
bottom end of said cup-shaped member protrud-
ing through said flexible sleeve member opening
and in contact with the edge of said annuler
flange whereby the passage through said tubular
casing is normally closed, said fiexible member
operative to. close said air ports responsive to
water flow through said tubular casing and to
close said water ports responsive to a vacuum
condition therein, said water flow being directed
transversely against the inside vertical wall of
said fiexible sleeve member to force the same
outward directly against said aligned air ports
to seal them against leakage, and wherchy at-
mospheric pressure is directed transversely
against the outside wall of said flexible slseve
member to force the same inward directly agaings
said aligned water ports to seal them against
back syphonage, said annular flange being moved
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away from said cup-shaped member by the flow
of water and more tightly embracing said mem-
ber upon occurrence of a vacuum condition.

9. The structure of claim 8 characterized by
the annular flange alone being effective to pre-
vent back syphonage on low vacuum conditions
in case the water ports are not closed by said
flexible sleeve.

JACQUES J. FILLIUNG.
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