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This invention relates to an .anti-siphonage
device, or combined air-break and backwater-
trap, for water closets, frost-proof drinking foun-
tains;, wash sinks, hydrants and other like water
service apparatus having a drain or waste outlet
connection with a waste disposal or sewer line,
and particularly - to . water service apparatus or
systems of this character in which such a drain
connection is located below the frost line.

One object of the invention is to provide a
simple, reliable and efficient device of this char- .
acter which will afford a vacuum relief action to

- break a vacuum when formed in the drain outlet

side of the connection to prevent backflow of
waste into the service system with liability of
pollution of the water therein, and which, in the
event of stoppage of the sewer connection or
other action causing a backfiow to ocecur, will
close communication between the sewer connec-
tion and drain outlet. :

A further object of the invention is to provide
an anti-siphonage device which, in. the possible
event of derangement of the means normally op-
erating to prevent backfiow, will nevertheless en-
sure safety by venting the backflow substance
to.the exterior, thereby preventing its entrance
into the wdter supply system of the fixture.

A still further object of the invention is to
provide a device of the character described which
is adapted for use as a lower anti-siphonage de-
vice in the drainage side of a water service ap-
paratus having an upper anti-siphonage device
to prevent siphonage in the water intake side,
whereby double security against flow of water
1o and pollution of the water in the water supply
system will be secured. ‘

With these and other objects in view, which
will appear in the course of the subjoined de-
scription, the invention consists of the features
of construction, combination and arrangement
of parts, hereinafter fully described and claimed,
reference being had to the accompanying draw-
ing, in which:—

Fig. 1 is a side elevation of a Vogel type of

5 frost-proof water closet embodying my invention.

- Fig. 2 is a vertical section through the water
supply and drain valve mechanism thereof on an
enlarged scale and showing the application of
the jnvention thereto. ' -

Fig. 3 is a vertical section on an enlarged scale
shrough . the anti-siphonage device embodying
my present invention.

PFig. 4 is a section on line 4—4 of Fig 3.

In the illustrated embodiment of my inven-
tion, I have, for purpose of exemplification, shown

1933, Serial No. 657,889
(CL. 4—23) '

the same in application to a Vogel frostproof
type of water closet combination, but it is to be
understood that the invention is not limited in
application in this respect, as it may be used
with similar advantages in connection with frost-
proof drinking fountains, wash sinks, hydrants
and other water service apparatps for which it
is or may be adapted.

Referring now more particularly to the draw-
ing, | designates a. closet bowl provided at its
upper rear portion with an inlet 2 for supply
of flush water thereto, and connected at its base
with a waste pipe 3 communicating with a trap
4 forming part of a waste disposal or scwage
system. The trap is designed to be arranged in
practice sufficiently below the frost line, in the

use of the closet in exposed places, in order to
prevent liability of the freezing of water therein.:

Disposeq adjacent the top of the bowl and in
rear thereof is a valve casing 5 formed with an
upper flush chamber 6, a flush discharge outlet
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1, and a lower flush chamber or passage 8 having -

a lateral inflow and outflow connection 9. The
flush discharge outlet T communicates: with the
inlet 2 of the bowl, while the connection 9 is

"provided for communication through a suitable
conductor with the water supply tank 0. Ex-.

tending downwardly from the lower end of the
casing is a standpipe or«conductor i hsving a
water inlet 12 at its lower end communicating
with a water service or supply pipe 13 and hav-
ing a drain inlet {4 above the level of the water
inlet 12, which drain inlet is connected below the
frost level by a-cross pipe 15 with the trap 4
of the waste disposal or sewage system.
Arranged within the casing 5 and the stand-
pipe t1 is a valve stem carrying within the cham-
ber 8 an upper flushing valve [T movable to open
and close communication between the chambers
6 and 8. At its lower end the valve stem car-
ries a yalve 18 controlling the water supply inlet
12, and a valve 19 controlling the drain outlet
14, portions of the valve -stem above and below

the plane of the drain valve 19.being of open- -

work construction or provided with ports 20 and
21 to allow water to flow betwéen the pipe 11
above the level of the drain valve and the drain
outlet (5 or water inlet 12 in the different posi-
tions-of the valve members 18 and 19. A spring
22 associated with the upper end of the valve
acts, in conjunction with gravity, to maintain the
valve device in a position in which valve 18
closes inlet 12, valve I8 is open and connects
that part of the pipe i1 above the drain valve
with the cross pipe or drain outlet 15, and the
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2

valve member 1T is open so that chambers 6 and
8 and the closet and tank are in open communi-
cation. A forked arm 23 carried by the pivotally
mounted closet seat 24 engages under a head 25
fixed to the upper projecting end of the valve
stem. and operates thereon to lift the valve when
the seat is depressed. On depression of the seat
the valve stem is raised to close valve 11 and cut
off communication between the pipe If and the
bowl and to move valve 19 to a position in which
it closes the drain or cross pipe 15 and simul-
taneously moves valve 18 to open position, for
the upflow of water through the connection 9
from the supply pipe 13 to the tank 10. The
tank will thereupon be filled with water and the
air therein compressed until the pressure equals

or exceeds that in the supply line, at which the

flow of water will be automatically cut off. When
the seat 24 is released spring 22 moves the valve
stem downward to close the valve 18 and to open
the valve i1 to establish communication between
the tank and bowl for the flushing action and to
simultaneously open communication between the

_lower end of the pipe il and the drain outlet 5

for the subsequent drainage off of the residual
water remaining in the flushing connection at
the end of the flushing action.

1 preferably employ in connection with this
type of apparatus an anti-siphonage  device in
the form of a relief or control valve 26 at the
upper end of the valve stem 16. As shown, the
upper end of the stem is formed with a relief
or air feed passage 21 communicating with the
flush chamber 6 at its lower end and opening
through its upper extremity and communicating
with an opening 28 in & valve seat plug 29 which
js arranged below a control port 30 in the valve
casing. A ball valve 31 is provided to control the
port 30 and normally rests upon an clevated seat
32 at the top of the plug
formed as to provide, when the valve rests there-
on, a restricted passage beneath and about the
valve to normally permit a flow of air between
the passage 21 and the port 30 for a relief action
under suction in the chamber 8. If, therefore,
at any time during or after a flushing action, a
partial vacuum or veduction of air pressure

_exists in the chamber 8 or in said chamber to-
. gether with the

-chamber 6 and the tank 10,
a suction. action is instituted, air will
enter the valve casing through the port 30 and
pass around the valve and enter the chamber 8,
thus relieving any reduction of pressure and
pbreaking up any siphoning action therein. The
preaking up of the reduction of pressure and any
siphoning action will prevent any back-flow of
sewage from the bowl upwardly into the valve
chamber in the event of stoppage from any cause,
and thus prevent any possibility of the pollution
of the water in the supply pipé through the pas-
sage of sewage from the bowl into the standpipe
through the upper flushing connection. The
control or relief valve 26 is arranged in an ef-
fective position on the casing 5 for this purpose
and also in such position as to further perform
s relief action to replenish
proper supply of live or elastic fresh air to take
the place of dead or inelastic air in the tank,
which may occur through depletion of air sup-
plied or absorption of air under certain condi-
tions, and thus prevent ‘water-logging of the
tank and its attendant objections.

My present invention provides a novel con-

whereby

~ struction and arrangement of anti-siphonage or

(-

combined air break and backflow preventing de-

29, which seat is so.

the tank {0 with the
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vice 33 which is Iocated in the cross connection I5
for a vacuum relief action to prevent siphonage
of waste matter from the trap 4 into the stand-
pipe t1 or supply pipe 13, as well as to normally
prevent such backflow of waste matter in the
event that a suitable vacuum relief action is not
effected, and further to provide an additional
safeguard to effect a ventage to the exterior of
any backflow waste matter which may be drawn
over in the event of the failure of the vacuum
breaking and backflow preventing means from
acting from any cause.

This device 33 comprises a casing 34, of circular
or other approved form, and divided by a hori-
Zontal partition 35 into an upper relief chamber
36 and a lower discharge chamber 31. The
chamber 36 is normally open at its top and closed

when the device is in service by means of a cap.

or cover plate 38 detachably secured by means
of screws 38 to flanges 40 on the casing 34. 'This
cap or cover 38 is provided with an internally
threaded inlet connection 41 receiving a part of
the pipe 15 connected with the standpipe t1, and
the chamber 37 is provided with a threaded out-
let connection 42 for connection with a part of
the pipe 19 connecting the same with the trap 4.

The inlet 4§ opens at its base through the cap
or cover 38 into the central portion of the top part
of chamber 36 in axial alinement with a re-
stricted flow passage in the form of a tube 43.
This tube 43 is made of hard rubber or other
suitable material and is open at each end and
threaded with a tight fit at its lower end, as at
44, into a threaded opening in the partition 35.
The upper end of the tube 43 terminates adjacent
to but below the cover plate 38, so as.to have re-
stricted communication with the upper portion
of chamber 6, for flow of air back and forth be-
tween the same, while disposing it so that it will
receive the drainage flowing through the connec-
tion 15 and inlet 41 and conduct the same with
a certain degree of velocity downward into the
discharge chamber 31. The upper end of the
tube 43 is provided with slots or notches 45 for
the reception of a suitable tool whereby its lower
end may be threaded into and out of the open-
ing in the partition 35, while the lower end of

said tube is formed to provide a valve seat 46.

In the casing 34 at the top of the chamber 36 are
combined air inlet and vent openings 41, which
are located partially or wholly below the plane ol
the notches 45 in the tube, and in the lower por-
tion of the tube above the partition 35 are formed
relief openings 48 connecting the chamber 37
and the lower, end of said tube 48 with the cham-
ber 31. The purpose of the openings 47 is to ad-
mit air into the chamber 36 for a vacuum break
action and their purpose is also to serve as vents
to permit of the flow from the casing 36 to the
exterior of any waste matter which under certain
conditions may possibly enter the chamber 36,

- thereby preventing the same from flowing over

into the standpipe ({. In this relief action the
openings 48 in the tube permit the waste matter
to pass from chamber 31 into chamber 36. In
the chamber 37 is a hollow float valve 49 prefer-
ably made of thin-walled durable rubber of ball
or spherical shape, which is provided at its bot-
tom with an opening $0 by which it is slidably
mounted on a guide §{ rising from the bottom

"of the chamber 37 for accurate movements to-

ward and from the seat 46. )

In the operation of the device 34, it is to be
understood that in the event that the main sup-
ply to the closet valve should be shut off, caus-
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ing a vacuum to be formed in the discharge line
3, such vacuum will be broken by admission of
air into the discharge line through the relief
ports or openings 41. In the event, however,

that these openings should be casually clogged
vacuum re-’

or that, from any cause, a sufficient
lief action is not afforded, then any waste matter
flowing backward from the trap into the chamber
31 will be prevented from passing upwardly into
the chamber 6 by the float action of the valve 49
in rising to engage the seat 46 and closing com-
munication ‘between the two chambers. This
valve is prevented in a waste discharge action
from floating upwardly against the seat 46 by
the velocity of the water flowing downward into

- chamber 37 through the tube 43, but will readily

float upward in the presence of backflow matter
Thus it will be understood
that even in the event of an air breaking action
or vacuum relief not taking place, sewage matter
will be prevented from passing over into the
water line by the closing action of valve 49, As
a further and additional safeguard, however, 3
relief action is obtained to.prevent passage of

‘waste matter into the water line even in the event

that both the vacuum relief means and the valve
should become inoperative from any cause, as
should the valve fail to close under a backflow
action and the suction pull be strong enough ‘to
draw the sewage into the chamber 36, such sewage
will flow through the ports 48 into the chamber
36 and thence discharge to the exterior through
the openings 47, preventing any sewage from
passing through the inlet connection 41 into the
water line. An absolute safeguard is thus pro-
vided to ensure freedom from pollution of the
water in the water service system even -in the
event that the vacuum relief action should fail
and the cut off valve be rendered inoperative.
In practice, the device 33 may be arranged so as
to allow discharge into the earth, or a receiving
chamber, of g considerable amount of waste mat-
ter so as to ensure safety under any condition of
service, as through failure of the cut off valve
and vacuum relief action under conditions in
which the sewer is completely stopped. This
anti-siphoning device 33 may be used alone, or
with the upper .anti-siphoning device 28, but
when both siphoning devices are employed it
will be evident that maximum protection against

entrance of waste matter.to the water supply”

system will be afforded.

If desired, the cap or cover plate 38 may be of
greater diameter than the casing and provided
with a depending guard flange 52 lying outside
the openings 47 to deflect earth or other material
away from said openings and prevent the same
from being clogged. -~ - :

‘From the foregoing description, taken in con-
nection with the drawing, the construction, mode
of operation and advantages of my invention will
be readily understood and appreciated by those
versed in the art without a further and extended

-description. As stated, the invention may be used,
not only in connection with water closets, but also

with waterproof drinking fountains, wash sinks,
hydrants, and other water sérvice apparatus where
the use of such a device is desirable or required.
While the structural organization of the device
herein described and claimed, is preferred, it is
to be understood that changes in the form, con-
struction and arrangement of parts falling within
the scope of the appended claims may be made

.without departing from the spirit of the invention

as set forth therein,

3
What I claim is:—
1. The combination with a water supply device

having a drain outlet, and a waste conductor, of
a connection between said drain outlet and waste

. conductor, and a device in said connection 'in open §

COnm;'unication with the atmosphere and operat-
ing on the formation of a vacuum in said drain
outlet to admit air thereto through said connec-
tion to break the vacuum therein, S .

2. The combination with a water supply device
having a drain outlet, and a waste conductor, of
& connection between said drain outlet and waste
conductor, and a device in said connection in open,
communication with the atmosphere and operat-
ing on the formation of a Yacuum in said drain
outlet to admit air thereto to break the vacuum
and also to close communication between the
drain outlet and the waste conductor,

3. The combination with a water supply device
having a drain outlet, and a waste conductor, of
a connection between said drain outlet and waste
conductor, and a device in said connection having
openings therein constantly connecting the same
with the atmosphere and operating on the forma-
tion of a vacuum in said drain outlet to admit air
thereto to break the vacuum.

4. The combination with a water supply device

having a drain outlet, and a waste conductor, of
a connection between said drain outlet and waste
conductor, a device in said connection. in open
communication with the atmosphere and operat-
Ing on the formation of a vacuum in said drain
outlet to admit air thereto to break the vacuum,
and means carried by said device for closing com-
munication between the conductor and the drain
outlet on a backflow of waste material from the
former to the latter.
. 9. The combination with a water supply device
having s drain outlet, and a waste conductor, of
an anti-siphonage device between said outlet and
conductor comprising a casing having an upper
relief chamber provided with an air inlet com-~
municating with the atmosphere and a fluid inlet,
the latter communicating with the drain outlet,
and a lower discharge chamber provided with an
outlet communicating with the waste conductor,
and a restricted flow connection in said casing
comiunicating with the relief chamber for recejv-
ing and conducting fluid through said chamber
irom the fluid inlet to the discharge chamber..

6. The combinatioch with a. water supply device
having a drain outlet, and a waste conductor, of
an anti-siphonage device between said outlet and
conductor comprising a casing having an upper
relief. chamber provided with an air inlet com-
municating with the atmosphere and a fluid inlet,
the latter communicating with the drain outlet, .
and a lower discharge chamber provided with an
outlet communicating with the waste conductor,
a restricted flow connection in said casing com- 60
municating with the relief chamber for receiving
and conducting fluid through said chamber from
the fluid inlet to the discharge chamber, and a
valve for closing said flow connection in the pres-
ence in the discharge chamber of backflow liguid
from the waste conductor.

1. The combination with a water supply device
having a drain outlet, and a waste conductor, of
an anti-siphonage device between said outlet and
conductor comprising a casing having an upper 70
relief chamber provided with an air inlet com-
municating with the atmosphere and a fluid inlet,
the latter communicating with the drain outlet,
and a lower discharge chamber provided with an
outlet communicating with the waste conductor, a 75
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tion with a waste disposal conductor

4

restricted flow connection in said casing communi-
cating with the relief chamber for receiving and
conducting fluid' through said chamber from the
fluid inlet to the discharge chamber, and a guided
hollow ball float valve member for closing said
flow connection in the presence in the discharge
chamber of backflow liquid from the waste con-
ductor.

8. The combination with a water supply device
having a drain outlet, and a waste conductor, of
an anti-siphonage device between said outlet and
conductor comprising a casing having an upper
relief chamber provided with an air inlet com-
municating with the atmosphere and a fluid inlet,
the latter communicating with the drain outlet,
and a lower discharge chamber provided with an
outlet communicating with the waste conductor,
and a tube disposed in the velief chamber with its
upper end in open communication therewith and
registering with the fluid inlet to receive the in-
coming fluid therefrom, said tube being in open
communication at its lower end with the dis-
charge chamber and provided adjacent thereto
with relief openings communicating with the re-
lief chamber.

9. The combination with a water supply device
having a drain outlet, and a waste conductor, of
an anti-siphonage device between said outlet and
conductor comprising a casing having an upper
relief chamber provided with an air inlet com-
municating with the atmosphere and a fluid inlet,
the latter communicating with the drain outlet,
and a lower discharge chamber provided with
an outlet communicating with the waste conduc-
tor, a tube disposed in the relief chamber with its
upper end in open communication therewith and
registering with the flyid inlet to receive the
incoming fluid therefrom, said tube being in open
communication at its lower end with the dis-

‘charge chamber and provided adjacent thereto

with relief openings communicating with the re-
lief chamber, and a valve in the discharge cham-
ber operating on & packfiow of liquid from the
waste conductor to close communication between
the discharge chamber and the tube.

i0. In a water service system having a drain
outlet communicating through a cross connec-
below the
frost line, an anti-siphonage device in said cross
connection for receiving the waste from the out-

let and discharging the same into the conduc-,

tor, said device including means for admitting
air thereinto upon the formation of a vacuum
on the drain outlet side of the corinection to
break the vacuum, and means for closing com-
munication betwen the drain outlet and conduc-
tor on a backflow of waste substance from the
conductor to said anti-siphonage device.

11. A combined air break and backflow pre-
venting device for use between drain and sewer
connections of a water service system, comprising
a casing having an inlet and an outlet for com-
munication respectively with said connections,
said inlet and outlet being in communication
with each other, and said casing being provided
with means for admitting air thereto for a vac-
uum breaking action on a formation of a vacuum
in the drain connection. -

12. A combined air break and backflow pre-
venting device for use between drain and sewer
connections of a water service system, compris-
ing a casing having an inlet and an outlet for
communication respectively with said connec-
tions, said inlet and outlet being in communica-
tion with each other, and said casing being pro-

5,004,455

vided with means in constant communication
with the atmosphere for admitting air thereto
for a vacuum breaking action on a formation of
a vacuum in the drain connection, and means
operating on a backflow of waste material through
the outlet connection to close communication be-
tween said inlet and outlet.

13. A combined air break and backflow pre-
venting device for use between drain and. sewer
connections of a water service system, compris-
ing a ecasing hHaving an upper relief- chamber
provided at its top with air inlet and waste dis-
charge openings communicating with the atmos~
phere and with a drain inlet for communication
with said drain connection, and having a lower
discharge chamber communicating at its top
with the relief chamber and provided with an
outlet for communication with said waste connec-
tion, and means for closing communication be-
tween said chambers on a backflow into the dis-
charge chamber of waste material from the sewer
connection. .

14. A combined air break and backflow pre-
venting device for use between drain and. sewer
connections of a water service system, compris-
ing a casing having an upper relief chamber and
a lower discharge chamber, said relief chamber
being provided at its top with a drain inlet for
communication with the drain connection and
with combined vacuum breaking air inlets and
waste discharge outlets and said discharge cham-~

_ber being provided with an outlet for communi-

cation with the sewer connection, a conductor
tube disposed in said relief chamber and having
an upper open end registering with the waste inlet
and communicating with the relief chamber and
a lower open end communicating with the dis-
charge chamber, and a valve in the discharge
chamber acting on a backflow of material there-
into from the sewer connection to close communi-
cation between the discharge chamber and the
tube.

15. A combined air break and backflow pre-
venting device for use between drain and sewer
connections of a water service system, comprising
a casing having an upper relief chamber and a
lower discharge chamber, said relief chamber
being provided at its top with a drain inlet for
communication with the drain connection and
with combined vacuum breaking air inlets and
waste discharge outlets and said discharge cham-
per being provided with an outlet for communica-
tion with the sewer connection, a conductor tube
disposed in said relief chamber and having an up-
per open end registering with the waste inlet and
communicating with the relief .chamber and a
lower open end communicating with the dis-
charge chamber and provided at’a point bétween
said ends with relief ports opening into the relief
chamber, and a valve in the discharge chamber
acting on a backflow of material thereinto from
the sewer connection to close communication
between the discharge chamber and the tube.

16. A combined air break and backflow pre-
venting device for use between drain and sewer
connections . a water service system, comprising
a casing having an upper relief chamber provided
at its top with air inlet and waste discharge open-
ings and with a drain inlet for communication
with said drain connection, and having a lower

‘discharge chamber communicating at its top with

the relief chamber and provided with an outlet
for communication with said waste connection,
a conductor tube disposed in said relief chamber
ahkd;communicating at its upper and lower ends
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therewith and also communicating at its lower
end with the discharge chamber, a cover for the
relief chamber having g guard flange depending
on the outer side of said chamber opposite and in
spaced relation to said combined air inlet and
waste discharge openings, and means for closing
the lower end of said tube to cut off communica-

tion between said chambers on a backflow into .

the discharge chamber of waste material from the
Sewer connection. .
17. The combination, in a water service system,

with a sewer outlet connection, and a fixture hav- ]

ing an upper water intake connection and a lower
drain outlet connection, the latter communicating

i with said sewer outlet connection, of a valve de-

viee having an upper valve member and a lower
valve member operating to alternately open and
close communication between a source of water
supply and said intake connection and between
said drain outlet connection and sewer outlet con-
hection, an upper anti-siphoning device operating
on the formation of a vacuum in the region of the
intake connection to admit air thereinto to break
the vacuum therein, and a lower anti-siphoning
device operating on the formation of & vacuum in
the region of the drain outlet connection to admit
alr thereinto to break the vacuum therein.

18. The combination, in a water service system,
with a sewer outlet connection, and a fixture hay-
ing an upper water intake connection and a lower
drain outlet connection, the latter communicat-
ing with said sewer outlet connection, of a valve
device having an upper valve member and a lower
valve member operating to alternately open_and
close communication between, a source of water
supply and said intake connection and between

. said drain outlet connection and sewer outlet con-
nection, a valved upper anti-siphoning device op-
erating on the formation of g vacuum in the re-

'gion of the intake connection to admit atmospher-
ic air thereinto to break the vacuum therein and
operating in the presence of backflow liquid there-

in to close the atmospheric connection against

discharge of liquid therethrough, and & lower
valved anti-siphonage device operating on the
formation of a vacuum in the region of the drain

-chamber provided with

-ber for receiving

8

outlet connection to admit atmospheric air there-
into to break the vacuum therein and operating
In the presence of backflow liquid from the sewer
outlet connection to close communication between
the latter and the drain outlet connection.

19. An anti-siphonage device for use between a
drain outlet and a waste conductor of a water
supply device for the burpose set forth comprising
a casing having an upper relief chamber provided
with an air inlet communicating with the at-
mosphere and a fluid inlef, the latter communi-
cating with the drain outlet, and a lower discharge
an outlet communicating
with the waste conductor, and a restricted flow
connection in said casing communicating with the
relief chamber for receiving and conducting fuid
through said chamber from the fluid inlet to the
discharge chamber. )

20. An anti-siphonage device for use between
a& drain outlet and a waste conductor of a water
supply device for.the burpose set forth comprising
a casing having a

and a fluid inlet,
the drain outlet,

the latter communicating with
and a discharge chamber pro-

vided with an outlet communicating with the
- waste conduector,

a restricted flow connection in

icating with the relief cham-
and conducting fuid through
sald chamber from the fluid inlet to the discharge

said casing comm

chamber, and a valve for closing said flow connec-~
‘tion in the presence in the discharge chamber of -

backflow liquid from the waste conductor.

21. An anti-siphonage device for use between
& drain outlet and a waste conductor, of a water
supply device for the purpose set forth compris-
ing a casing having a relief chamber provided with
an air inlet communicating with the atmosphere
and a fluid inlet, the latter communicating with
the drain outlet, and a discharge chamber pro-
vided with an outlet communicating with the
waste. conduetor, and a connection between said
chambers for conducting . fluid through said re-
lief chamber from the finid inlet to the discharge

chamber. )
WILLIAM J, WOOLLEY.
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