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1. 
The present invention is concerned with vac 

uum breaking devices particularly adaptable for 
use with water supply systems where there is 
danger of back-Syphonage occurring from con 
taminated plumbing fixtures such as water clos 
ets, for example. 
The principal object of the invention is to pro 

vide a new and improved vacuum breaker and 
check waive which will not leak when water flows 
through it and which will safely and reliably 
prevent back syphonage from a plumbing fixture. 
Another object is to provide a new and in 

proved vacuum breaker which will pass a high 
rate of flow at low water pressures while prevent 
ing leakage, when relatively high back pressures 
are present at the outlet end thereof. 
Another object of the invention is to provide a 

tdevice having a flexible sleeve valve member 
which will automatically act as a back check to 
prevent back-syphonage in a water supply line 
upon the occurrence of a vacuum condition while 
admitting entry of air to the interior thereof, and 
which will seal off the air inlets to prevent leak 
age responsive to water flow through the de 
wice, . 

A further object of the invention is to provide 
a depending flexible sleeve valve member which 
positively cannot reverse itself upon the occur 
rence of a vacuum condition, and which is 
shielded from the full initial impact of the water 
flow to prevent its rupture. 

Further objects consist in the provision of an 
improved vacuum breaker which is inconspic 
uous and attractive in its outward appearance, 
simple and compact in construction and opera- : 
tion, economical to manufacture and easy to in 
stall, and is highly efficient and durable in use. 
with the foregoing and other objects in view, 

the invention consists in certain novel features 
of construction, operation and combination of 
elements as will be more fully pointed out here 
inafter, reference being had to the accompany 
ing drawings disclosing a preferred embodiment 
of the invention in which: 

Fig. 1 is a full-sized cross-sectional view of the 
novel vacuum breaker with the parts in normal 
position; - 

Fig. 2 is a similar view showing the parts op 
erated when water flow takes place; 

Fig. 3 is an enlarged cross-sectional view of a 
portion of the device; 

Fig. 4 is a top view of the flexible sleeve mem 
ber; while 

Fig. 5 shows a modified form of the device. 
Referring now to Fig. 1 and Fig. 3, the vac 

9 Claims. (CI, 137-28). 
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uum breaker device includes a tubular outlet 
member or 'casing 5, the lower end of which is, 
in the usual plumbing installation, connected to 
a water closet bowl or other fixture and having 
the upper end connected to a flush waive for con 
trolling the amount of water passing into the 
plumbing fixture. The vacuum breaker unit is 
interposed between the water closet bowl and 
flush valve for the purpose of preventing back 
syphonage of contaminated water from a possible 
clogged water closet bowl into the potable water 
supply line connected to the flush valve. This 
could occur whenever a sub-atmospheric or vac 
uum condition existed in the supply line brought 
on by reasons well known. The vacuum breaker 
is usually located at a certain distance above the 
spill line of the water closet bowl and directly 
below the outlet end of the flush valve. The upper end of the outlet tube 5 is provided 
with an annular supporting farage 6 forfaed 
thereih together with a series of air parts or 
vents arranged around the tube 5 immediately 
below the flange 6 and spaced apart by the con 
necting portions 8. A coupling nut e is pro 
vided for securely attaching the unit, as by in 
ternal screw threads 0, to the outlet of a fish 
valve. This hut has ah inner ainnular flange 1 
upon which the tube flange 6 rests to support the 
outlet tube 5 and the other elements of the unit. An aihinular depending skirt portion 2 is formed 
integral with the nut 9 and is spaced from the 
outer walls of outlet tube 5 as indicated at 13 in 
a manner to overhand the air ports and pro 
tect the same from the insertion of foreign ob 
jects tending to obstruct the airports 7 and in 
terfere with their normal funetion. The annular 
space 3 is of sufficient size and area, Sö that the 
air ports are fully effective to 15reak any vac 
uum condition, as will be pointed out. 
Arranged within the outlet tube 5 and in nest 

valve member 4 constructed preferably of a Sya 
thetic product such as “neoprene' which has 
certain well known stiperior qualities over ratural 
rubber when utilized for the present purposes. 
Flexible sleeve valve 4 has thin side walls wer. 
tically disposed and spaced apart slightly from 
the outlet tube 5 and at its upper end has an 
annular outward extending supporting flange i5 
which rests directly on top of the outlet tube 
flange is as best seen in Fig. 3. At the lower end 
flexible sleeve 4 is provided with an inwardly 
projecting lip or flange is made somewhat thin 
ner than the side walls of the sleeve to provide gireater flexibility and present less restriction to 

  



2,663,809 
3 

the free flow of water at that point. In order to 
prevent distortion of the flexible sleeve side walls 
When the coupling nut 9 is drawn up tight, a, re 
inforcing ring Al is imbedded in the sleeve fange 
5 as shown. As indicated at 8, the flexible 

sleeve 4 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 4 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 20 are of somewhat larger 
size than the air ports 7 and are arranged Sub 
stantially in alignment therewith. The flexible 
sleeve 4 is interposed between the cup member 
9 and outlet tube 5 and its side walls are spaced 
approximately equal distance from both aS shown. 
The Cup member 9 is closed across its rounded 
bottom end 2? except for a small hole 22 in the 
bottom thereof, and the flexible lip 6 lightly 
engages the curved portion of the bottom 2 
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 shoulder 24 formed around the top 
end of the cup member 9 serves to accurately 
and rigidly hold the depending flexible sleeve 4 
centralized and in proper spaced relationship with 
the cup member 9 and the outlet tube 5. A 
packing ring 25 is preferably placed on top of 
the cup member fange 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, 5, 23 and packing 25 
are thereby clamped together in water tight en 
gagement between the coupling nut flange f f 
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 4 
due to the reinforcing ring fT, 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 9 and flexible sleeve 
4 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 9 and out transversely through the 
four Water ports 20, forcing the flexible sleeve 4 
to expand its side walls into engagement with 
the walls of the outlet tube 5 and close of the 
annular Space 8. This action likewise causes 
the flexible sleeve to seat on the air ports 7 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 fiexible 
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 to the fact that 
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4. 
the path of the water flow is transversely through 
the water ports 20 and at a point substantially 
in alignment with the airports 7. 
Water flow next passes into the space 28 be 

tWeen the cup 9 and flexible sleeve 4 and par 
allel thereWith, bending and forcing the thin 
flexible lip 6 outward until it is substantially 
parallel to the side Walls of the flexible sleeve 
f4 and the water flow. The end of thin lip 5 
being normally lightly in contact with the cup 
member 9 only offers slight restriction to the 
free paSSage of the Water. The bending or hing 
ing action of lip 6 also enables a tighter seal 
to be applied between the bottom of the fiexible 
Sleeve f4 and the outlet tube 5 to further assist 
in preventing leakage from the air 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 4 and outlet tube 5. 
In the event that back pressures are built up 

in the outlet tube 5 either due to restrictions in 
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 6 and by the ex 
pansion 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 4 are immediately forced or 
bulged inward by atmospheric pressure passing 
through air ports I, 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 and prevents reverse flow. 
At the Same time that the flexible sleeve walls 
4 are forced inward, the space 8 between the 

flexible sleeve and outlet tube is greatly enlarged, 
affording a wide opening for entry of atmos 
pheric pressure through the air ports to the 
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 
6 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 
member 9. Should it occur that foreign objects 
lodge in the water ports 20 and hang downward, 
the thin lip f6 will wrap itself around the ob 
ject on a vacuum condition to prevent back 
Syphonage. The small opening 22 in the bottorn 
of cup member 9 serves to provide a means for 
gradually dissipating the vacuum condition in 
the Supply line and yet is small enough so as not 
to cause a rise of water in the outlet tube. 5 and 
cause back-Syphonage. The opening 22 also 

as a drain for the botton of the cup: neme 
er f9. 
In the event of any defect in the flexible sleeve, 

attention will be quickly brought to the same by 
the leakage which will occur from the air ports. 
The device is therefore self-policing and replace 
ment or repair can be quickly 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 flat bottom portion 
2 and two rows of water ports 20 to more evenly 
distribute the water pressure around the inside 
of the flexible sleeve walls. The flexible sleeve 
f4 is also provided with a thin lip 3 lightly 
engaging the flat bottom 2 fl of the brass cup, 
while the side walls of the sleeve are further ex 
tended below the lip 3 f as indicated by the skirt 
portion. 32. Upon water flow through the device, 
the thin lip 3 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 in preventing leakage out of the air ports 
7. This modification otherwise operates the same 
as that shown in 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 herein disclosed are 
to be regarded as only illustrative of the inven 
tion and not restrictive, and the appended claims 
are therefore to be construed broadly, except for 
such limitations as may be necessary in view of 
the prior art. 
What is claimed is: 
1. In 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, a flexible sleeve member arranged be 
tween said tubular casing and said cup-shaped 
member adapted to close said air ports responsive 
to Water flow and to close said water ports-respon 
sive to a vacuum condition, said water ports and 
said air ports being disposed in substantial hori 
Zontal alignment whereby water flow is directed 
through said water ports transversely against the 
inside vertical wall of said flexible sleeve mem 
ber to force the same outward directly against 
said aligned air ports to seal them against leak 
age, and whereby under vacuum conditions at 
mospheric pressuire is directed through Said air 
ports transversely against the outside wall of 
said flexible sleeve member to force the Sarrie ini 
ward directly against said aligned water ports 
to seal them against back syphonage, and an in 
wardly extending annular flange around the 
lower open end of said flexible sleeve member, 
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6. 
ber projecting through said annular fange and 
contacting the same at a point between the bot 
tom end of said cup-shaped member and said 
water ports, and neans for clamping. Said tubul 
lar casing, said, cup-shaped member and said 
seeve member together at one end. 

2. fin a vacutin breaker for a water Supply syS 
tem, a vertical tubular casing having air ports 
around the sides thereof, a cup-shaped member 
rested inside. said tubular casing but spaced 
therefrom, said cup-shaped member having 
water ports around the sides thereof and being 
closed on the botton end, a flexible sleeve men 
ber nested between said tubular casing and said 
cup-shaped member and spaced from both, and 
Fears for supporting said tubular casing, Said 
cup-shaped frienber and said sleeve member to 
gether at one end, and an inwardly extending 
annulariange around the lower open end of said 
flexible sleeve member, the closed botton end of 
Said clip-shaped merber projecting through said 
annular flarge and contacting the same at a 
point between the bottom:end of said cup-shaped 
member and said water ports, said flexible sleeve 
member being movable towards said tubular cas 
ing to close said air ports responsive to water 
ilow and being nowable towards said cup-shaped 
member to close said water ports responsive to a 
vacuum condition, said water ports and said air 
ports being disposed in substantial horizontal 
alignment whereby water flow is directed through 
said water ports transversely against the inside 
Wertical wall of: said flexible sleeve member to 
force the same outward directly against said 
aligned air ports to seal them against leakage, 
and whereby under vacuum conditions atmos 
pheric pressure is directed through said air ports 
transversely against the outside wall of said flex 
ible sleeve nember to force the same inward di 
rectly against said aligned water ports to seal 
them against back syphonage. 

B) 

70 

3. In a vacutum breaker device for installation 
in a water supply systern, a vertically disposed 
tubular casing having airports arranged in the 
sides thereof, a cup-shaped member arranged in 
side said tubular casing having water ports air 
ranged in the sides thereof and a closed bottom 
eld, said cup-shaped member being spaced from 
said tubular casing, said air ports and water 
ports being disposed in substantial horizontal 
alignment, a flexible tubular sleeve member ar 
ranged between and in spaced relationship to 
said tubular casing and said cup-shaped nen 
ber, means for clainping both of said members 
together at one end of said tubular casing, said 
flexible trember 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 fiexible sleeve 
member to force the same outward directly 
against said aligned airports to seal them against 
leakage, and to close said water ports responsive 
to a vacuum condition in said device, whereby at 
nospheric pressure is directed transversely 
against the 'Otutside wall of said fiexible sleeve 
member to force the same inward-directly against 
said aligned water ports to seal then against 
back Syphonage, and an inwardly extending an 
nular flange around the lower open end of said 
flexible sleeve member, the closed botton end 
of said cup-shaped member projecting through 
said annular flange and contacting the same at 
a point between the botton end of said cup 

the closed bottom end of said cup-shaped mem- 5 
shaped member and said water ports. 

4. In a vacuum-breaker device for installation 
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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 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 inen 
bers together at one of their ends, the opposite 
end of said flexible sleeve member having a lip 
portion thereon extending 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 airports, 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 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 then 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 tubular 
casing and said cup-shaped member and Spaced 
therefrom, means for clamping all of Said illem 
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hers 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 

- Seeve 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 aligned 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 
ibie 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 
formed 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 botton 
end of said cup-shaped member and Said Water 
ports, said flange being 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 Sane 
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 flexike Sleeve 
member to force the same inward directly against 
said aligned Water ports to seal then against 
back syphonage, said flange being noved out of 
contact with said cup-shaped linemher by the 
Water flow. 

7. In a vacuum breaker device for installation 
in a water supply System, a tubular casing hay 
ing air ports in the sides thereof, a cup-shaped 
member having water ports in the sides thereof 
and being closed. On the botton end thei'eof, said 
Water and air ports being in Substantial align 
ment, a flexible sleeve member arranged between 
said tubular casing and Said cup-shaped men 
ber and normally out of contact with said air 
and Water ports, means for claraping said Inern 
bers together at one end, a fiange on the other 
end of Said flexible sleeve mernier in contact 
With Said cup-shaped member at a point be 
tween the botton end of said cup-shaped 21ein 
ber and said Water ports, said flexible sleeve 
member operative as a valve to close said air 
ports responsive to water flow through said water 
ports and responsive to a vacuum condition to 
close said water ports and prevent back flow 
through said device, Said cup-shaped ninenbei 
having an orifice in the botton thereof to dissi 
pate said vacuum condition. 

8. In a vacuum breakei for a water Supply 
System, a vertically disposed tubular casing hay 
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 botton extending substantially 
acroSS Said tubular casing, said air ports and said 
Water ports being in substantial horizontal align 
ment, a flexible sleeve member arranged between 
and in Spaced relationship to Said tubular casing 
and Said cup-shaped member, heans for ciamping 
Said tubular casing, Said cup-shaped member 
and said flexible sleeve inenber 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 anihular 
flange whereby the passage through said tubular 
casing is normally closed, said flexible member 
operative to close said air ports responsive to 
Water fiOW through said tubular casing and to 
close said water ports responsive to a vacuuin 
condition therein, said water fiow 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 then against leakage, and whereby at 
mospheric pressure is directed transversely 
against the Outside Wall of Said flexible sleeve 
member to force the same inward directly against 
Said aligned Water ports to seal thern against 
back syphonage, said annular flange being moved 
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away from said cup-shaped member by the flow References Cited in the file of this patent 
of water and more tightly embracing said mem- UNITED STATES PATENTS 
ber upon occurrence of a vacuum condition. 

9. The structure of claim 8 characterized by Nube Name Date 
the annular flange alone being effective to pre- 5 384,306 Bourdil - - - - - - - - - - - June 12, 1888 
went back syphonage on low vacuum conditions 1,800,066 Glass -------------- Apr. 7, 1931 
in case the water ports are not closed by Said 2,098,886 Safford ------------- Nov. 9, 1937 
flexible sleeve. 2,172,110 Sabin -------------- Sept. 5, 1939 

2,270,737 Langdon ----------- Jan. 20, 1942 
JACQUES J. FIUNG. 2,382,427 Langdon m a sm as... Aug. 14, 1945 


