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T'o all whom it may concern:

Be it known that I, CrarLEs H. PHILLIPS, |
a citizen oi: the United States, residing at Ma- .
lewood, in the county of Middlesex and .|

5 State of Massachusetts, have invented cer-
taln new and useful Improvements in: Flush-

ng-Valves for Water-Closets; and I do here-

by declare the following to be a full, clear,

and exact description of the invention, such
10 as will enable others skilled in the art to .

which it appertains to make and use the
same.

The present invention relates to an im-
provement in flushing valves for water clos-
ets.

The object of the invention is to re-organ-
1ze and improve flushing valves of this type
m order to make them more compact and
certain In operation and to afford greater fa-
cility for dismantling and assembling.

To these ends the present invention con-
ststs 1n the flushing valve hereinafter de-
sernbed and particularly defined in the claims.

In the accompanying drawing illustrating
> the preferred form of the invention, Figure 1,
15 a sectional elevation of the valve and Fig. 2
IR 8 transverse section showing the method of
packing the operating lever.

The illustrated embodiment of the inven-
tion is deseribed as follows:—

The water enters through the service pipe
W and passes through the shut off cock S
into pipe P which discharges into the valve
chamber C from which, when the valve V is
> open, the water flows to the outlet O. The

valve 1s opened by a hand operating le.er L.

The valve body 1 consists of an integral cast-

mg provided with a valve chamber C which

contains the main valve and affords support
19 for the operating lever L and the pipe P
which i1s connected by a union 2 with the
service pipe W and contzins a shut eff cock

S. The valve V is mounted upon a valve

_stem 3 and provided upon its under side
45 with a packing ring 4 which is held in place
by a follower 5 screw-threaded on the hub of
the valve. The valve V is guided by guides

6 1n the interior of the valve chamber. Valve

V is provided with a central relief valve 7

60 which is screwed on the stem 3. The valve
- stem 3 is permitted to have a limited longi-

tudinal movement through the valve V in

order to secure the opening and closing of
_. the relief valve 7. The aperture in the cen-
22 ter of the valve V is lnrger than the valve

1o

20

| stem 3 and the valve stem is provided with a
plurality of wings 8 which support the valve
thereon. The lower ends of the wings 8 are
provided with projections adapted to enga

the hub on the under side mp the valve %
The external dinmeter of this hub of the
valve V is larger than the external diameter
of the circle including the ends of the pro-
jections so that the follower 5 may be un-
! screwed and removed.

The wvalve operatin% lever L is provided
with an arm 9 integral therewith which ex-
| tends underneath the bottom of the valve
stem 3. When the lever L is raised the arm
9 engages the valve stem and lifts it, thereby
i opening the relief valve 7 and relieving the
Ii‘ressure on the upper side of the valve V.
he further upward movement of the lever L
) then lifts the main valve V and permits a
i large stream of water to pass through the
i valve to the apparatus to be fiushed. The
upper end of the valve stem is provided with
a piston 10 which loosely fits the piston
chamber 11 formed in the cap 12 which is
. secrew-threaded into an aperture in the upper
end of the valve body. A eylinder head 13
embraces the piston stem below the piston
and 1s screw-threaded upon a reduced por-
tion of the lower end of the cap. The piston
10 does not fit the piston chamber 11, but
moves loosely and freely therein excepting
so far as the flow of water from the one to the
other side of the piston impedes its move-
' ments and it may, therefore, properly be
. termed s water check. When the lever L is
" permitted to fall, the main valve V being no
' longer supported by the valve stem 3, falls.
Its downward movement under the influence
of the pressure of the water thereon would
naturally be quite rapid, so rapid 1 fact, as fo
cause the valve to strike its seat with a se-
vere blow and the sudden closing of the valve
- would cause a serious water hammer owing
- to the sudden checking of the flow of water
 in the service pipe W. Such rapid move-
' ment of the valve V is however, prevented
| by the piston 10 secured to the upper end of
| the valve stem 3. The friction incident to
the passage of water from one to the other
side of the piston 10 impedes the downward
movement of the valve and prevents it from
[ closing rapidly. It will be observed, how-
ever that the valve V reaches its seat exertin
a pull upon the valve stem 3 which is resiste
by the piston 10. At the time of closing,
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relief valve opening

therefore, of the valve V the relief valve is
still open and the flow of water into the serv-
] y brought to o stop

main vaive V until the time of closing of
relief valve, the flow of water through
affords refill for the ap-
paratus to be flushed.

The means by which the hand lever
supported in the valve body and
for packing the joint comprise a useful fea-
ture of the invention. The lever L 1s pro-
vided outside of the casing with an arm 14

secured thereto by means of a pm 15.
bushing 16 is exteriorly screw-threaded and
adapted to be screwed into a hole in the side
of an extension from the rear lower portlon
of the velve chamber.
the enlarged end 17 of the lever L and affords
a pivotal support therefor.
bushing is enlarged at its inner end to pro-
vide a packing space 18. The arm 9 on the
end of the lever L is provided with a hub
which fits the enlarged opening in the mner
end of the bushing 16. Between the hub
and the end of the enlarged space in the bush-
ing the packing is received. In order to
msaintain the lever in the proper position
with relation to the bushing so as to com-
press the packing the end of the lever L is
recessed and provided with 2 sprmmg 19
against which the plunger 20 fitting the
Bﬁrmg recess 1s ]Yressed by engagement with
the opposite wall 21 of the extension from the

valve body. _
valve body by removing the pir 15 and slid-
ing the arm 14 back on the lever.

The hole in the

The lever is removed from the ¢

a8

|

Lis ! The head of the screw 25 is provided
the means | two ears and a link 27 is secured thereto b

I

i
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a
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Then the :

bushing 16, which is provided with a hex-
agonal surface, is unscrewed and slid back on

the lever L whereupon the lever may be
turned so as'to remove the arm 9 thmngﬁ the
oﬁﬁning in the valve body. In assembhling,
the reverse operation is had. The spring
and plunger 20 bein
of the lever L is hooked through the onening
of the valve body and the lever i: is pushed

far enough In to cause the plunger 20 to com- !

put In place the arm 9

press the spring 19 somewhat then the bush- |
mg 16 is screwed into the valve body where- .

by the lever L is securely fixed in place, the
packing 18 1s com{Jressed to prevent the
escape of water and the lever L is afforded
a good su%port in the bushing. The arm i4
is then shd into position and pinned fast to
the lever by the pin 15.

The gradual closing of the main vaive V
has been described as being sccured by the
impediment to its movement imposed by the
resistance to movement of the piston 10 1n
the valve chamber 11. This resistance 1s
however, not the principal resistance to the
closing of the valve V but the subordinate
or secondary means for this purpose which it
has sometimes been found advantageous to
employ in valves operating under high wator

029,007

pressures. The principal means for prevent-
ing the sudden closing of the water valve V
is the air check A comprising the piston 22

ice pipe is consequentl . ( ) :

gmtfua.ll . From the time of closing of the | mounted in the air cylinder 23 projected
the | downwardly from and integral with the shut
the | off valve S. The cup leather 24 s secured to

the CPist,on 22 by means of the screw 25 which
holds the piston 22 and follower 26 together.

with

means of a pin 28. The lower end of the lin
27 1s pinned to the end of the arm 14. An
air outlet from this cylinder 23 is provided

. which extends up through the shut off valve
- and a regulating screw 29 havin{ia tapered
t

end adapted to be adjusted in the tapered

' geat in the lower end of the outlet passage
The bushing 16 fits |

affords provision for regulating the rate of
outflow of air from the cyhnder 23. The
serew 29 Is grooved at 1ts upper end where 1t
engages the threaded end of the air passage
so as to afford provision for egress of air but
the reculation of the outflow of air 1s secured
by means of the tapered end of the screw
closing inore or less the corresponding seat 1n
the air outlet passage. When the lever li1s
raised the cup Ieaﬁmr 24 permits the {ree
movement of the piston 22 downward m the
cvlinder 23 hut when the lever L falls its
movement Is refarded by the slow escape of
air from the air outlet passage in the shut off
valve. 'The lever L is weighted at its end so
as to afford meens additional to the flow of
the water {or pressing the piston 22 upward
in the cylinder 23. The weight of the lever L
together witn the friction of the water
acrainst the valve V tends to force the air out
of the aircheck. The shut off valve S con-
sists of a perforated tapered plug recetved in
a tapered hole in the pipe P. ~ A nut 30 and
washer 31 afford means for securing the shut
off valve in position in the pipe P. This
valve also ohviously affords means for regu-
latine the rate of How of the water through
the apparatus by opening or clesing this
valve more or less.

When it is desired to dismantle the valve,
the plug of the shut off valve S is turned to
shut off the supply. It will be observed that
this does not affect the air check as it is con-
centric with the shut off valve. Then the
cap 12 is unsevewed and when it is hfted off 1t
carries with it the valve stem and wvalve.
The packing 4 may then be replaced and the
parts restored without trouble.

When it is desired to flush the apparatus
with which the valve is connected the hand
lever is raised and the relief valve is opened
first, then the main valve is opened and as
this is taking place the piston 22 is pulled
down in the cylinder 23 thereby permitting
atr to
thereabove. The piston mounted on the
valve stem and working in the chamber 1!
fits such chambers so loosely that the move-

]?asa bv the piston 22 into the chamber
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ment of the piston in the chamber offers no tion, a water valve opening by movement

substantial impediment to the opening of the | against and closing with the pressure of the
valve. When the valve has heen opened to | water, an air check connected with the water
its full extent the lever L. may be permitted | valve acting to resist the pressure of the wa-
to drop and the tendency of the water to | ter thereon, and a water check connected

close the main valve V as well as the weight

-of the lever will gradually force the main

valve down incidentally "expelling the air

from the space above the piston 22 1 the cyl-

inder 23 through the air escape passage of the

»

shut off valve S. The rate of closingof the

valve is conveniently regulated by the ad-
“justment of the screw 29. By turning the
screw 29 1n one or the other direction the |

duration of the olg)en pertod of the valve may |
precision to cause the dis- |

be regulated wit
charge of the proper quantity of water under
any given head.

One feature of the invention resides in the
combination of the water valve having a re-
lief opening with a separate air check. This
1s of importance because of the facility of as-
sembling and dismantling. In the present
construction it will he observed the water
valve may be taken out without disturbing
the atr valve.

Another feature of the invention resides in
providin
check cylinder. This feature contributes to
compactness and strength.

Another feature of the invention consistsin
the arrangement of the air check so that the
tendeney of the water valve to close is vesist-
¢d by the compression of the air therein.

5 This 1s of advantage as it secures a constrie-

tion incapable of adventitious derangement
by the user, as the rate of closing of the valve

“1s unchangeable without adjustment of the

alr escape passage.

Other features of the invention are par-
ticularly defined in the claims.

The present invention is not mited to the
lustrated embodiment thereof but may be
embodied in other forms within the scope of
the following claims:—

1. A flushing valve, having, in combi..a-
tion, a single water valve for controlling the
flow of water through the apparatus opening
by movement against the pressure of the wa-
ter and l{;mvided with a relief valve for re-
lieving the pressure on the valve before open-
ing it,and an independent air check having
lever connections with the water valve, the

to resist the pressure of the water, such pres-
sure being the sole means tending to close the
water valve, substantially as deseribed.

2. A flushing valve, having, in combina-
tion, & valve body, a supply pipe, a water
valve and a combined shut-off valve and air
check located in the supply
check being eonnected with and acting to re-
tard the closing of the water valve, substan-
tinlly as described.

‘ nmgf:
3. A flushing valve, having, in combina- | an air check independent o

ipe, the air |

with the water valve acting to prevent the
water valve from chattering, or hammering,
substantially as described. -

4. A flushing valve, having, in combina-
tion, & water valve opening by movement
against and closi wi&e ?b'll:a ressure of the
water, an air check connected with the wa-
ter valve acting to resist the pressure of the
water thereon, an air valve for regulating the
velocity of escape of air from the air check
whereby the duration of the flush is deter-
mined, and a flow regulator for regulating

' the rate of flow of water whereby the amount

the shut off valve with the air |
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of water used for the flush is determined, the
several parts being combined in one fixture,
substantially as described.

5. A flushing valve, having, in combina-
tion, a valve body, a water valve opening by
movement against the flow of water provided
with a relief valve, an independent air check,
connections between the air check and the
water valve, and a water piston connected
with the water valve and moving in a piston
chamber 1n a portion of the valve body and
comprising a water check, the flow of the wa-
ter tending to close the water valve being re-
sisted by the compression of air in the air
check and the resistance to the passage of the
piston through the piston chamber in the
valve body, the water check acting to pre-
vent chattering or hammering of the water
valve substantially as described.

6. A flushing valve, having, in combina-

. tion, a water valve opening by movement

agamst the flow of water, a relief valve, a
water check connected with the relief valve
and acting to resist opening and closing
movements thereof, and an air check con-
nected with the water valve, compression of
the air in the air check tending to resist the

' closing of the water valve, the water check
- acting to prevent chatterm% or hammebertiF of

the water valve substantially as descri

7. A flushing valve, having, in combina-
tion, a water valve opening by movement
agamst and closing with the pressure of the
water, an air check connected with the water

! th ' valve acting to resist the pressure of the wa-
compression of the air in the air check acting |

ter thereon, and a loose fitting water check
connected with the water valve to prevent
the water valve from chattering or hammer-
g during its closing movement, substan-

 tially as described.

8. A flushing valve, having, in- combina-
tion, a single water valve for controlling the
flow of water through the apparatus opening
by movement against and closing with the
I:;ressure of the water and provided with a re-

lef valve, means for opening the water valve,
the water valve
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for retarding the closing-of:the water; valve, | the water -valve for retarding the closing of
and lever. connections between the air check: | the water: valve; -and:lever connections be-
and the water. valve, substantially as de- | tweenthe air check and the-watervalve,sub-
scribed. gtantially as described.

5 9. A flushing valve, having, in.combina- In:testimony.whereof 1 affix my signature, 1z

tion, a single water valve-for controlling the | in-presenee.of two witnesses.
flow of water through the apparatus opeming .| _ CHARLES H. PHILLIPS.
by movement against-and closing-with the |  Witnesses:
pressure. of the water, means for relieving the. I HoraCE VAN EYEREN;

10 .pressure.thereon; an air check independent of -, OBARLES S: HiLL.
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