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Lo all whom it may conecerns
- Be it known that I Rosunr A SRO0KS, 2
citizen of the United States, and o resident
of the city of Chieago, county of Cook, and
State of lllinois, have inventod eertain new
nd  useful Improvements in thushing-
Valves; and I do hereby declore that the fol-

A

lowing is a full, clear, and exact description
- of the same
10

, reference being had to the ac-
companying drawbies, and to the latters of
reference marked theveon, which form a pars

h

of this specification.

-

| a similar view showing the valve fully 0%@:_ﬁ
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This invention relates to Hushing valves

: 2 manually opening
bat self closing flushing valve, ndapted for
water closets and other fix-
Flushing wvalves for this prRIrnNose
ssure and
have heretofore been reculaied or timed in

J ;& part of the flushing
hquid thevefor. This has DrOVEen unsabis-
factory inasmuich as the dushing nGusd often
sedinent which soon
SAge pleveniing
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pressure  frequentlv wates

wearng outb the seat and closny

The object of this invention is to afford o
flushing valve closing against the npressure
and i which the tiinme of the flnsh is reg-
lated by other weans than the fuid de-
flushing valve., Fu-
taermore to afford moeans operated oy but
against the pressure for glosine the flush
valve, ; - l
Ctisalse an object of the dnvention to
afford fluid regulation whereby the con-
striction s mauch simiplifiad add the cone
rolling mechanism so consrueied as to pre-
escape o joss of vegninting fluid,

it s o further obiset
afford a construstion adapied
agsembied and one thoush un wkely o oet
out of repair vet o of guick repsir
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cioses the pas-
] g prover fiming of the
fosh. Furthermore valvey
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of the invention to
e auickly

. _ fally sointed out
and defined in the apponided |

v whick the
- avhindric

Xig. 5 is a section taken on line 5—5

irom the side thereof.

end of the water chamber is
valve seat o,
threaded sleeve,

‘affords a support therefor,

‘above the closure,. ;

Hig. 3 i9.o top plan view of ne
18 & section taken on line 4—4 of

Pa

; __ of Fig.
1. ¥ig. 6 is a perspective view of the inner

valve casin

on line 7—7 of Fig. 1. - Fig. 8 is an enlarged
fragmentary detall partly in section of The
closures on the lower .

As shown In said drawings: A. indicates
the casing forming the water chamber . and
into the lower en
pipe a. - The flushing or outlet pipe @’ opens
to afford s relatively large interior ‘water
chamber open and internally threaded at 1ts
upper end and provided below the thread
with a
which is a flat peripheral seat a®

adapted to
recerve & packing washer af.

In the lower
8 removable

threaded into the inner end
oi the inlet orifice and which is shaped gt the
upper end for engagement with g comple-
mental closurs. Eng&ged on sald inwardly
directed rib atin the water chamber is an in-
ner vaive casing or sleeve C, provided
slightly below , _
head ¢.and at the said upper end of which is
provided an outwardly  directed eripheral

tiange ¢* which engages upon the ri

the upper wall ¢’ of said.
chamber, . e
Within the sleeve or
15 the valve closure for the seat a2 at the 1n-
ner end of the inlet pipe.
comprises as shown s, bod
open at its upper end and.

mdicated by, D
shdable ip said

~sigeve and at its lower end’ reduced. in-size
auc threaded .to receive, the packing d, to

*

seat, and

engage the valve

low said central ho

ally below the valve ‘séat a® and into the in-

Jet, orifice -and permits

provided on the body D, of the olosure above
same 1s threaded to receive g
nut df, whereby hydraulic packing
¢’ 1s engaged against the flange d*

- Patented Nov. 26, 1907, I_

Fig, 1..

end of the valve stem.

of which opens the inlet

~peripheral rib or flange a* above

1ts upper end with- a closed:

at Whl(}h
< - As shown also
aid sleeve is provided
with ‘a large port ¢*. opening to the Watex;_

imer'va,l_ve .-cé,siﬁg C

Said valye elosure.
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_ the . jam nut "7 -
| whereby the packing is held i place.. Be-
il hody of the closure is pro- -

- vided a tubular'stem @, which extends axi-
. | 106

the flow of water =
therethrough into - the. inner valve casing
A peripheral flange d3 is

[

60<:

alvi 7 showing the same removed frobm
the water cﬁ&mber. Fig. 7 is.a section taken.
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comprising an externally -
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.f;Wée.n which and the side of the sleeve, said |

 packing extends upwardly affording a fluid

10 .

tight joint from above but permitting said
closure to slide upwardly or downwardly in

the sleeve in closing and opening the valve.
- The partition or head ¢ in said mner valve
 casing is provided with a central axial bore,
.or aperture and as shown is -of increased
- thickness thereat adapting the head to be
shaped at each end of the aperture, above

~ and. below.the partition ¢ to afford a valve
" geat thereby adapting said aperture or pas-

~sage to be closed either from above or from |

.. below as the valve is operated.

15

" The casing B is thredded at its lower end
into the top of the lower casing A, and 18

provided with a transverse partition b divid-|

ing the same Into an upper chamber 2 and

o lower chamber z/. Slidable vertically m

the chamber z is a cup F adapted to contain

~ a liquid conveniently glycerin or any liquid

- not frozen readily.

Secursd to-the bottom
of the cup is & stem f which extends through

. ia suitable stuffing box #* in the partition b

‘and has threaded engagement at its lower:

end with a double valve closure for the valve

in the partition ¢ and comprises a connecting

30 half: 1
- dismeter than the aperture i sald partition

 stem M extending through said aperture m

the partition ¢ and approximately its lower
half is cylindric and but slightly smaller in

 and of small size at its middle part and to

near its upper end. - Said connecting stem 18

. _secrew threaded at -its lower end to receive

35

the packing washer ¢ and the nut ¢/ thereon

e _‘ hich holds the washer 1n place and whereby
the inner seat in said partitionis closed when

“the cup is elevated. Secured on the upper

_end of said eonnecting stem I, is & packing

40

washer ¢* and nut ¢’ positioned to close the

. upper seat in the partition ¢ wheh the cup

is at its lowest posiiion. A stem f’ in axial
_alinement with the stem f projeets upwardly

~ from the bottom of the cup, and is of a

45

length as shown o extend normally above
" the casing B, and through a flanged cover &

‘which eloses the upper end of the casing

“when secured in place.

- 50

k j;mgidly.:i‘conneﬂted with 1s-£31;id- cOvVer by

means of the integral arm, or rod g, one in

 each side of the cup, is a piston G’ through

which the stem f” passes and through which

' -

igprovided a vertical passage way g’ in which

is threaded a stud pin ¢*, lon itudinally slot-

55-

ted at its lower end to vary the o ening from

. ‘the.passage. Said stud pin is slotted. at its
“upper end to afford engagement with g screw

]

60

driver or other suitable tool inserted through
in aperture ¢* in alinement therewith'in the
tover G, normally closed by & plug gt.  With-
in said Fax

, piston alld opeming

'a chamber in the piston into which a rela-

~ tively small aperture opens centrally through

10

the top, and in the bottom of which is thread- | enough water to pass to aflo rd the after fill.

2 ' o 871,859

ed a sleeve ¢° slotted at its upper end and

shaped to affdrd a seat for a ball ¢ which
when resting on said sleeve permits the con-

tents of the cup to flow downwardly through

the piston but prevents upward flow there-

70

throug-h by closing the upwardly opening |

passage.

A hesaded on the. stem 7/ and extending

through the top of the cap G, is a push pin -~
75

G* provided with an enlarged head ¢* for
manual engagement. As shown, a strong

and st the other engages beneath sal

acts to hold the cup F, normally elevated as
shown in Fig. 1 with the passage through

the partition ¢ of the inner valve casing

closed from below.

- The operation is as follows: The éup _‘F 1S

flled with oil or any suitable fluid prefer-

ably one that will not readily freeze, and the :T

spring ¢° engages at one end on the c{:riston' _
. push
| pin G* which as shown 1s recessed at its lower

“end to receive the upper end of the same and 80

85

flushing valve being connected with the sup-
ply pipe ¢ and the flush or discharge pipe ¢,

the water or other fluid to be controlled
fows inwardly through the aperture in the
closure filling the chamber formed in the in-

90

ner valve casing C and closure D, as shown n .

Pig. 1. If the push pin be forced down-~

wardly against the pressure of the spring the

95

valve in the inner side of»the partition ¢ 18

opened permitting the water from said 1nner -

chamber to flow therethrough™nd the pres-

sure being reduced above the closure D, the

divect upward pressure from the inlet pipe

the flush.  The downward movement of the

cup causes the regulating fluid to flow

through the piston, the ball valve in the pis-

ton facilitating the flow. When the push
pin is released the spring forces the cup 1_1{)_-'
}T.

wardly, this forces the fluid upward
through the
mediately closes the fluid must pass through
the restricted passage in the piston which as
before described is controlled by the stud pin

piston, but as the ball valve im- -
110

105

g%, “Fhis retards the upward flow of course

permitting the cup to rise at arate dependent
on the delivery-through the piston. | The

115

Aush will continué until the cup rises sufli-

ciently to close the valve-on the innerside of-

the head ¢. = As the cup rises the vent valve

in the upper valve casing 1s'Lpened and.inas-
much as the smaller part of the connecting

stem is then in the vent passage o aBert;ure |
‘Tises -

in the partition ¢ the valve closure

120

into the casing quickly, and the flush will con-

tinue with fill force until the larger pait of
the connecting stem enters said aperture.
This retards further flow through the vent

d the closure D begins to degcend soon de-

creasing the flow sufficiently to break the

siphon 1n the closet flushed but permitiin

T4,

125

130

100
raises the closure D foreing the same into the - i
sleeve or inner valve casing C and starting

-
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- thé push

from the inlet
5 through the smal

-quickly forcing the «
its seat and against inlet pressure.
*the cup be held down

10
,._'f L .
-I - - I‘- ..'
S “_‘ ";
L

- .an aperture A is provided in the casing
1$..the. normal position of the cun
" ;7escape of air, therethrough W
forced downwardly, in a like manner register-
ng apertures &’ are provided near the top of
- said casing and in the to
20" the escape of air from abo

: '__‘E.ermite & 1ool to be inserted to hold the cup

871,859 .

Thﬁ flow f{)r the after fill will continue until
the closure is forced slowly and gently down

‘upon the casing. A portion of the water
pipe now is forced inwardly

aperture d* at the bottom
thereof, into - the “inner water chamber,
' closure downwardly into
Should
d ¢ the vent valve in the
partition is- closed ‘from above: preventing
flushing, except as the cup rises or is inter-
nediate its extreme positions.. - - -

“4To:prevent resistance through a,ir“}Bressure

below
tc permit the
len: the cup is

of the cup to permit
ove the same and to

om rotation when it is desired to unthread
P, n separating the parts or assem-

. 'bling the same.

25 .
- Plug or push pin ¢* outwardly
" the piston thus increasing or
passage therethrough as described.

39

40

45 &
: ‘_'Vﬂ-lve' Shdab_y_,eﬂgaged' 11} Sﬂ_ld Chfbl’ﬂ%er,

| therethrough

-tively to the-other.

or inwardly in

it be-

-ng obvious that Increasing the delivery
assage.decreases the flushing
delivery
ﬂushii}g period. =

through said
period while decreasing the rate of
exfends'the
"~ While I have described my invention as
embodied with a non-movable piston and a
movable cup either may be movable rela-
1 therefore do not pur-
pose hmiting this application otherwise than
necessttated by the prior art as many details

of construction may be varied without de- -
parting from the principles of my invention.

1 claim as my invention: -

1. Im 2 flushing valve of the class de-

scribed the combination with
Ing & water chamber therein, of an inlet and
an.outlet pipe connected in said casing, g

~means admitting water pressure directly on

50

- the top of said valve anc _
- automatically to close the inlet pipe, and

adapted to seat it

means cperated by a fluid other than that
delivered through said valve adapted to con-

- trol the pressure on the valve.

55

-2.-In a device of the class describod the

combisation with a8 chamber affording a

water chamber of an inlet and an outlet pipe

-epening therethrough, a valve seat” at .the

50

JHner end of the

‘time the closing _ _
3. In a device of the class deseribed the

. : inlet pipé, a valve closure
geating automatically to close said iniet pipe

‘and fluid operated means physically discon-

nected from the valve closure and acting to
of the same. -

combination with an outlet and an inlet nipe
ol means acting automatically to close the

- 1udat pipe and embracing a valve elosure hav-

. The regulation is secured :_by a,d] ustiﬁg the

restricting the

2 casinge hav-

l

* .

] a

1ng from the top of the ¢

ter chamber therein,

close the inlet passage, g

£z

ing a downwardly opening chamber therein
and opening to the inlet pipe, connected
valves controlling an aperture in the top of
sald chamber and fluid controlled means Op-
erated independently of the flushing fluid for
actuating said valves in said chamber. |

4. In a device of the class described the
combination with a casing having an inlet
PIpe opening.in its bottom, an outlet open-
ing from the casing, a removsble seat in the

Jnlet pipe, a valve closure therefor COMpris- |
Ing & bottom member having a restricted

passage opening into the inlet pipe, a valve
contralled passage opening above the closure
and fluid controlled means operated inde-
pendently of the flushing fluid for opening
and closing the valve in said passage.

ter casing, a chambered valve closure fitied
in the casing and controlling the inlet open-
ing, a downward extension on said eclosure
projecting into the inlet pipe, a passage open-
osure, valve seats at
each extremity of the passage and valves
11gidly connected, adapted to seat thereon.

6. The combination with a casing of a wa-
a fluid containing cup
movable above the water chamber, a valved
piston extending into the fluid cup, a stem
connected rigidly with the cup and extending
into the water ¢l ;
the ,cup, a hollow closure. for the inlet pas-
sage to said chamber and provided with a
bore opening into said inlet assage and a
valve carried on said stem &ng controlling a
passage above the top of the closure and act-
ing to regulate the pressure.

7. In a device .of the class described the

“combination with & casing atfording a water

chamber of an inlet and an outlet
ing thereinto and therefrom, a s
ported mn said water chamber
the inlet pipe,

1pe open-

axially above
a partition dividing the same
transversely, a passage o ening axially
through said partition and a ording a valve
seat on each side thereof, a hollow valve
closure slidable in the sleeve and adapted to
restricted passage
opening therefrom into the inlet passage and
actuating means comprising a stem extend-

ing through the passage in sald partition, g
| valve closure thereon on each side of the par-

tition adapted to seat when said stem is at its
inwardly and its outwardly limits of move-
ment, I
& A valve comprising a casing having an
inlet opening in its bottom an having an
outlet of a _hollmﬂ
and opening thereinto and having a passage
opening thereinto from the casin r & stem
extending through said _
rality of valve closures therenn and closing
sarl passage at
longitudinally.
9. In

5. In a device of the class described g wa-.

\amber, actuating means for

passage and a plu-

i device of the class déscribed, a cas-

70
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eeve sup-

110

115

120

closure for the inlet pipe.

125

either limit*of movement

180
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"~ ing affording a water chamber, ‘
an outlet pipe opehing thereinto and there-
from, a valve seat at the inlet passage, &
closure therefor comprising a downwardly
‘opening sleeve supported axially above the
inlet opening and having a passage in. the
upper end thereof, a valve seat at each ex-
- tremity of said passage, a hollow closure
slidably engaged in the sleeve and open in 1ts
inner end and affording a restricted passage
through the outer end opening 1nto .'._t_ﬁ'e- inlet

pipe, a stem projecting through the passage

' in said sleeve, a plurality of valve closures
thereon one adapted to seat on each seat at
‘the extremity of said passage and controlling
the passage in said
lieve pressure within the closure and sleeve
to lift, the closure and when closed acting to
restore pressure seating the closure. |
| 10. Tn a device of the class described a self
closing valve comprising the combination
with a casing of an inlet passage, & cylindric
sleeve in said inlet pipe and projecting from

~ the upper end thereof affording a valve seat;

an innep valve casing having a water passage
opening therethrough at 1ts mMner end and

~ provided with a valve seat on each side there-

of, a hollow valve closure complemental with
the seat in the inlet pipe and slidably en-

30 gaged 1n sald inner valve casing.&nd having a

restricted water passage Opening thereinto
from -the inlet pipe, & ¢ |
valve casing, a cup therein, a valved piston

~ in said cup, a stem integral with said cup and
projecting downwardly into said inner valve

casing, and valve closures on said stem con-

trolling the pressure on said valve closure 1n.

the casihg. . - o
11. In an automatically closing fiushing
valve the combination witn a casing of an in-

let and an outlet pipe, a remo-vaie seat In

said inlet pipe, & sleeve in said casing having
a partition near the top thereof, a closure In
said sleeve adapted to close the inlet pipe, a

chamber in the top of said casing, a cup
an apertured piston in -said cup,

thereln,

means rigidly engaging the piston to the top
of said casing, a stem on said cup and pro-
jecting upwardly through the top of the cas-

ing and downwardly mto said sleeve, a plu-

. rality of valve closures on shid stem, a valve
seat on each side of said partition for said clo-
sures and means engaged n the apertures 1n
said piston adapted to regulate the period of

flushin

12. ]%n. a device of the class descri‘bed the -

- combination with a casing of an inlet and an
-~ outlet pipe therefor, a sleeve In said casing,

a hollow closure movable longitudinally -of

the same and having a passage opening into
the inlet pipe, a casing above the aforesaid
ecasing, a cylindric cup therein, a piston n

said cup, -a stemr projecting upwardly and
- downwardly from said cup, means on the
lower.end of said stem for regulating the pres-

an inlet and | sure A0, . :
| against sald piston adapted to return said

- passage

sleeve and acting to re-

o chamber above said.
‘gald casin

for manually operating sai

casing, connec

871,859

—_—
——.

sure on said hollow closure, a spring bearing

cup to its normal position and means in said

piston for regulating the period of flushing.
13.- In a device of the class descrived the 7
combination with a casing of an inlet pipe -

and an outlet pipe. opesing thereinto and

. therefrom, a chamber wi.hiln. said casing a

valve closure slidable therein and having &
restricted passage opening into the inlet, &
opening “through. the top of said
chamber and connected simultaneously mov-

gble valve closures adanted either to close - . -

said passage for regui.i.ag the pressure on. = . .
| the inlet closure. -~ .= T o
© 14. In an sutomatipglly clofiibg valve the

combination with & casing of an inlet and an

outlet pipe therefor, a chamber insaid casing,
o chamber within said chamber opeming Into = .
the inlet, a valve closure slidable 1n said last

named chamber adapted to seat to close the

inlet pipe and means for regulating pregsure
on said closure controlled by fluid other than

the flushing flud.

15. In a device of: the class describegi the 9

combination with a casing of & water cham-

ber therein, an inlet and an cutlet pipe com-

municating with said casing benes’ the
water chamber, & differential valve c:o: - m

said water chamber for said inlet and wor- 9%
mally held in closed position by water pres-

sure above the same and means in the top of

closure and controlled by fluid other than the
inlet fluid for regulating the pressure thereon

" 16. In a device of the class described *

combination with a casing of an inlet &3¢ . .

outlet pipe connected therein, a valve closure |

adapted to normally cloge said inlet, & pres-
sure chamber above said ¢losure and commu--

nicating with the inlet through said elosure, a

chamber in the top of said casing, & control-

line fluid therein and operating means ‘con- -

trolled by said fluid and disconnected from
110

said closure and adapted to regulate thepres-

"sure in said pressure chamber.

17. In a flushometer the combin&ﬁanwith'
a casing of an inlet an outlet orifice, & differ-

. ential closure adapted to seat to close the -
alined valve seats in sail jis

let, a plurality o _ |
casing, connected valves adapted to seal
thereon to control the pressure-on the clo-

sure, & cup above the closure, & fluid therein, -

2 downwardly directed stem engaged thereto

and rigidly en%agéd to one of said valves, &
rigid apertured piston in said cup, an up-

wardly directed stem engaged to said cup

and extending through the glston&nd means
1 cups in one di-

rection to open said inlet closure: SR
18, TIn a flushometer the conibination with
a casing of an inlet an outlet orifice, a differ-

ential closure a,dafpted to seat to close the in-

let, a plurality of alined valve seats in said |

"movable independently of said.

105

boed
- I

125

ted’ valves adapted to seat 150
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thereon to control the pressure on the closure,
a cup above the closure, a fluid thereon, a
downwardly directed stem engaged thereto
and rigidly
rigid apertured-piston in said cup, an up-
wardly dirécted stem engaged to said cup and
extending through the piston and means for
manually operating said cups in one direction
to opensaidinlet closure, means automatically
moving said cup.in the opposite direction to
close the inlet closure ang means controliing
the flow through said piston to control the
movement of said cup. .

*19. In a flushometer the combination with
a-casing having an inlet and an cutlet orifice
of & chamber théréin, a closure movable in
the chamber to control the flow from said
inlet to the outlet, valves adapted to contvol
the pressure on said inlet closure {0 control

20 'the :movement of the same, a movable cup

-
r
Ll

25

L]
LTI

above said valves, & stem engzaged thereto
and to one of said valves, a rigid apertured
piston extending into the cup and a ffuid COn-
tained in sald cup and mevable through the
piston to control the rate of movement of
sald closure. o o
20 In &' device of the class- deseribed the
combination with a ‘casing of an inlet and an
outlet therefor, an inner casing in ssid cas-

- 80 Ing opening downwardly, a closure movable

'
4
CIR
-

controling said .closure, a movable cup ad-

1
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55

therein adapted to close the inlet, a valve

jacent the valve, fluid contained therein, a
stem connecting said cup and valve, an im-
movable piston extending into ‘the cup, a
stem' projecting through ﬁ_ié piston and en-
gaged to saxd cup, manually operated means
adapted to move’the cup whereby the fluid
flows through said fixed piston in one direc-
tion and-a spring adepted to move the cup
to force the fluid through the piston in the
opposite direction. ' |

<. 21. In 8 dévice of the class d&seribed_the

combination with a casing of an inlet and an
outlet pipe therefor, a chamber in said cas-
ing, a differential closure. for the inlet pipe
ftting closely and movable in the chamber

and of greater area in the chamber than in the

infet and having a restricted passage opening
from-the inlet into the chamber, a partition
in the upper part of said chamber, a passage
therethrough, a valve seat on each side of
the partition at the extremities of said pas-

sage and rigidly connected. valves simul--

taneously movable, one for each seat and

o adapted either to close said passage.

60

65

- 22.-In a device of the class deseribed the
combination with a casing of an inlet and an
outlet pipe opening thereinto and therefrom,
a chamber therein;. & differential closure
movable 1n .said chamber with its smaller
end closing the inlet pipe, 8 port in the upper
end of said chamber provided with & seat

at'each end thereof, a valve closurs for ench i
seat] a stem rigidly connecting the same sud |

engaged to one of said valves, s |

P

L
port Dy either valve elosure. -
23. In & device of the

combination with o o

outlet pipe thereior, » cnamber in sald casing,
a valve seat in the indet pipe, a differential
closare movable in said ebamber and adapted
at 1ts smalier end to close on-soid seat and
having o restricted passage opening fronm the
inlet mto the chamber, & nossage opening
througn the uppsr end of said chamber, a

valve seat ot ench extrenity of said passage,
connected ﬁp‘{mm teay disposed valve closures

cach adapted fc closo sald passage at one
hmit of movemen? theredi whereby except

Fy } ‘:'1 _'- . | rr}"'r" *:“ t - i TR L ¥k BN I1X .
ab sand lmaby releasiag the pressure on said

differentinl closure, o
24. In a device of the closs descnbed the

combination with a ensing of &n inlet and an

otitief pipe fiebelor, & chamberin said casing,
po .

a diffeveniial
and having

WY

Caive elosyure movable theremn
r cestricted passage opening

rampy

1
Q |
ang of aninlet and an

70

79

80

8b

theresnto from the mict, a passage opening .

“through the top of said casing aflording an
otubter sna an inuver valve seat, oppositely

disposed connecled valve closures spaced

30

o distance apavt and scting to close said -

passage at opposite limils of movements of

g

from theilr seat.
25, In a device
combination with » cesing of an inlet and an
outlet pipe therefor, a chamber therein, a.
differential valve closure closely fitting and
slidable in said chamber and having a re-
strictecl  passage ‘tnerethrough connecting
the mlet pipe and chamber, s port opening
through the top of said c¢hamber, connected
valve closures spaced o distance apart and
adapted respechively to close said port at
opposite himits of movement whereby pres-
sure is released from sald chainber ab anv
intérmediate positions of said valve closures
=Y . PR . -
thereby opemng the differential valve by
inle} pressuve., - -
20. In a device of the class deseribed the

combination with a casing of an-inlet pipe
and an outlet pips theretor, & chamber there-

1, 8 valve seat on the mlet pipe, a differential
valve closure slidable in said chamber and
norially seated by finid pressure from above,

therethrough, s valve geat on cach side.of
sald partition, connected inwardly facing
valve ciosuves for said seats adapted either
to seat to close saul passage and adapted
whern exther 18 moving to or ifrom its seat
to open sard passage to reguiate the nressure

on said inlel closure.

el L3

27. In a deviece of the class desceribed the
combination with & casing of an infet and an
outlet pipe therelor, a chamber therein, a
aiffsrential vulve closuys fitting elosely and
alignble o smid chamber and normally seat-

of the class deseribed the.

the closures thereby veleasing the pressure -
from spild cbambper wnen either are moving

85
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110

115

“a partition in sala chaniber, having o passage

120

128
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ed byJﬂu‘id pressure 1 said cha,mbef to close |

the inlet pipe with its smaller end, & passage
through the head of said chamber, inwardly

- facing valve closures spaced a distance apart,
. 5 connected through said passage

and adapted
the other the
osite limits

~ omne to close the outer end and
~jnmer end of said passage at Opp

of movement and adapted when both are un-

- seated to open sald
10 pressure on sald inlet closure.
93. In a device of the class described the
combination with a casing of an inlet and an
outlet pipe therefor, a chamber in said cas-
ing, a valve seat on the inlet
15 slidable relatively of said chamber adapted
to close the inlet and normally held to 1ts
‘seat by pressure and against pressure and
means affording a gradual seating of said
closure when open, a partition in the upper
end of said chamber having a passage there-
through, a valve seat ide of said

passage €0 regulate the

20
- on each sl
- partition, a valve closure for each seat adapt-
od both to close said passage and adapted
both to open sald passage and normally hav-
ing one of said closurés seated for regulating
pressure in said chamber.. o
29. In a device of the class described the
combination with a casing of an inlet and an
~_ outlet pipe opening thereinto and there-
- 30 from, a cEamber in said casing, & normally
- seated differential valve closure closely fit-
‘ting and slidable therein and adapted to
seat to close the inlet, a partition at the up-
 per end of said
- 35 opening therethrough, a valve seat on each
- side of said artition, connected valve clo-
 gures adapted either cne or the other to seat

' 25

at both limits of movement of the same and |

adapted both to release the pressure from
s&idp inlet closure when moving to their seats.
3. 30. In a device of the class described the
combination with a casing of an inlet and an

.40

outlet pipe therefor, & chamber in sald cas-

ing, a valve seat, & normally seated valve
closure thereon ada%ted’ to admit fluid

45
 slowly into-said chamber, & port in the up-

per end of said chamber provided with valve

. seats on ‘eachfside,thereof, connected valve
" closures, one projecting in said chamber and
50 one above the same, ‘adapted one 1o open
~ said port when the valve closures are moving
- in one direction and the other to ?I‘pen said
~port when moving in-the opposite direction.
" 31. In a device of the cﬁmss described the
‘combination with 2 casing, 6f an inlet and an
outlet pipe therefor, a chamber.in said cas-
ing, a valve closure movable independently
thereof, a passage through said chamber
above said closure, valve seats af each end of
said passage, valve closures adapted to seat
- to'close said passage and means connecting
" qaid valve closures adapted to release the
pressure from said chamber and first men-

55

60

tioned closure when said valve closures are

.

65 actuated.

pipe, a closure

chamber having & passage.

|

 tapering and having a

1

1 valve closures adapted to

valve seat &b each end

and adapted to control the pressure 1n

valve seats,

when both valves are unseated to release the

combination with & casing,

1ing,

ing nwardly end havin

‘combination with a casing

871,869

99 Tn a device of the class described the =
combination with & casing of a chamber =
therein, a closure movable independently of
said chamber, a passage in said chamber, & -
: thereof, connected 70
valve closures movable to close said passage
in said
chamber. I ) o
33. In a device of the class described.the
combination with & casing of an inlet and an
outlet pipe therefor, & chamber in sdid cas-
ing, a valve closure movable relatively .of
said chamber adapted to close the inlet pipe,
a passage through a wall of said chamber, -
one at each extremity of said 80
passage, valves, one for each seat adapted
each at one limit of its movement to -close
said passage, means extending through said
passage and rigidly connecting said valves -
adapted to admit fluid through said passage 86

pressure from the inlet closure. . .
34. In a device of the class described the
of an inlet and an
outlet pipe therefor, 2 chamber in said cas-
o closure movable in. said chamber, a
passage opening through said . chamber, &
cont ot each end of said passage, connected .
valve closures for said seats; one movable 1n
and the other out of said chamber and both

9¢

95 -
narrow. coniection
centrally between the same and means hold="
ing one of said closures normally seated.
35 In a deviee of the class described the
combination with a casing of an inlet and an 100
outlet pipe therefor, a chamber in said cas-
ing, & valve closure closely fitting in-said -
chamber snd movable relatively .-_ﬁgereﬂf , B
passage through said chamber; a valye seat -
at each end theveof, a valve closure for each 105
seat, & stem connecting the ‘same. and taper- -
ving its. least diameter
approximately centrally Jbetween said valves

and adapted to release. pressure from .the

chamber when said valves-are ‘traveling to 110
and from theirseats. | 0

‘26. In s device of the class described the - .

1 having an inlet

and an outlet pipe of a chamber-therein, an”, |
outlet passage in said chamber, a valve seat Yas
at each end of said p assage, rigidly c{mneptédﬁﬂ'—‘“"‘f—f-jjjf"_;'"
close said passage -
and one of said valve closures norma v seate ©,

ed, means connected to the same for controk "

ling the pressure in said chamber and: & hol+ 1.2¢

low closure closely fitting; -said chambex -

adapted to close the inlet. - . oy
37. The combination with & cas - having -
an inlet and an outlet orifice, a partition di=s
viding said casing into a plurality of cham- 125.
bers, one of which is a pressure chamber, a .
passage through said partition, a valve seat
at each end of the passage, rigidly connected -
valve closures one in each chamber and each
adapted to seat on its respeciive seat to close 130

-
r

. .
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“combination \'af'.ita:t T

at fac N extromity

-f‘(‘mlhhl&’(h‘in with a casing of an det and an

1nlet pressure, o passa;
and upper fhmrmer AN

Smd closure.

.fi'l

| Sﬂid passage thereby con ‘:*xai"’i“‘*f; (he pressure |
I sand pressure chiamber and an independend

and the

closure in said pressure fimmu P
by 383 d 11*?115.1%'

movement thereof contrelled
connected valve plos SUT
38, In a devies o f}i; cinss deseribed tha

outiet theref f ?p rtition W said casing di-

' 1@&3 o of an nle & and |

viding the same into g pl{‘il";ﬂi“' o{ »:~hzm1339
a closure movak LL. {he lower chamber to
close the inlet and atsl! times w.,{zs:mi NE COMm-
miunication between s u chamber and inlet,
8 Passage m""’{“zwm.mi priiion, o valve seat
o aaud u&lb:;-*}im and con-
nected valve closures one in each chambor
adapted cither (o close the pass sage. ’

3. In a deviee of the elpss :lewuhod the |
coinbination with casing of an indet and an
outlet pipe therefor, i,pmﬁwm dividing said |
casimg 4nto a })ﬂhf‘-rijm m chambers, a fz.ﬁw*
closure closely mhw:@; in one chamber and
adapted o close the iniet by mmt PTessUre
and having a YASSBLIR vdm}te $0 permit the
inlet ﬂmd to gm'r into said ol ADer, n Pas-
sage m said partition, valve Sr‘fi‘;.,f;r mmwwd
closares for saadd me ts adapied azih*‘ vien
both are unseated o relpasge DTOSS n‘u fmm
sald first mentioned closure and means af- |
fording (‘{‘#11111113*“11'“‘!'1{}11 Detween :iin- other
chamber and outlet m 3.

in
L

I

Lo Ie iy

1

one oi. the same mmmummimv witii +

40. 1 a deviece of the elass descvibed the
('(JIHh‘HHLLlUH with g ffa:sing;:; of an outlet and )
an infet pipe thersfor, an upper and lower |
chamber in wld S a.:-;':ig: 8 elosure 1 sald
chamber and adapted to close the inlet Dipe
b'l" 1”1?11*&“L Pressi F{}} A SIS 1 {I.Jlt'?-i""i';-illg-__if satd
chambers, and connected valve  closures
,S‘L{lhpted t0 seat at opposite ends of the pas-

sage to controf the nlet pressurs on said inlet

closure.

41 In a device of the class deseribad the
outlet therefor, an 1'}‘*”#‘“{‘ srd lower chamber

m satd easing, a pass m.;aun: the up-

02 L0
i,-‘i}

Fﬂ‘ chamber and outl Dine, It mr* in ga1d |
: | |
ower chamber f:dm“uu W apen the inlet by

78 {1?31:..11"“1,1 1 the lower
simultanaously

movable valve closures wdﬂpit‘u either to
close sdid passage to control the pressure on

——

In a device of the class d described the
(:ombinat.;ﬂn with & casing of an outlat and
an inldt them‘mf ua'm:m_?,@% I said casing, a
closure ma}w‘)ie mn one of said zmnhexs
haviog faces of different areas exposed to in-
let pressure and sdapted to close aad open |

npeted to said casing,

471,880 . o

4T

the mlet by mlﬂi prossure, & passugs sford-
ing comnumication between said chambers
and rigidly connected valve closures adapter
to seat af opposite ends of said passage to
close the same at either lirit of the ¢ OPOTS n{,mfr
stroke (o regulate the pressure on the frees of

the inlet closare.
487 in & device of the class deseribed the
combination with a ¢ casing sud the inket snd

)

mi[e‘" therefor, Chﬂnlbﬂrb N satd eas

S0

1 li""".‘tl
j hfsf.
outlet, a closure movable in one of gnid
}mmlwm and having caifferent erens ax-
poseqa to Inlet pmmme 2 Passage conneciing
saltd  chambers, (Jonne{,ted valve !U.U'”{Jb
centrollimg s said passage thereby mwr‘mﬂﬂ'
the mlet closure and means onwa{m by
flund other thav the inlet fuid io vemml 75
the movement of the -:ummvmfl voive
“H4. In a deviece of the elass ¢
combunution with & eas sing and iis
outiet,  communile: ating i‘hm‘rﬁrﬂ*
) rhﬁert’*nlml inlet (*1051139 movable 3
of said cnnn‘-h{*ra, %mmnm}ﬂr}m:}*
valves adapted to m‘afnt‘ﬁi the pres
mmi inlet closure snd inelosed fuid o
neans -whpté*f‘ to control :f:.md *Mi &
45. In a device of the ci:a«-ﬁ rk_
combination with a casing of un E 3
Hiot therefor, a ch ambsr in vid
losure therein ndapted to Close fh('- e, @
paaa:wv mrowrh 0 wall 01 sald ehamber, con-
It“!'ii}ii Tth“’t’t‘ (‘1(‘%[118:: m h}:f:}u 43 }OH@ .‘5&}1{3&-
passage, & scitionary apertuved piston and
T*ﬁ&*ﬂx‘;;m f()fcmrr fluid there :mmuf‘z w0 control
Lhe mm*ﬂmezm of wmald coppected wvalvs
closures.
48. in a d{‘??(‘“i’ of the class iﬁ:
{:mnhxmn“mn mlﬂ 3] m‘s,:shw ot

"'n... HJ';

h-ij ..‘
rY

b=

$

i n

g

-

4.

¢ *rmuwh 2 wall of bﬂld chawlw rig ,E.ﬁﬁ}"-' CON-
nected simultaneously 111!3?9&315, valve - ¢lo-
sures one adapted to seat ab ench end of said
passage and adapted to contrel the wmove-
ment of the ir:]et closure, & oylindey con

Ca Hgf_,t Luved. pisbon
'hﬂrﬁin and means adamm? to foven fuid
other than the inlet iuld through dﬁ" nmiuu
to contro! the period of (JpE"ﬁil‘W Vi ihe nlet,

In testimony whersef I have @rmnt@

subscribed my name in the presence of two
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