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To all whom it moy concern

Be it known that T, WizLasr SamueL Coorer, a cuti-
zen of thednited Startes, residing inthe eivy and county
of Philadelphia, State of Pennsylvania, have invented
certain new and useful Improvements in Flushing-
Vaives, of which the following is a specification.

My invention zims to provide-an improved valve
userul for various purposes, and of the type enaploved
in the flushing of waier closets. .

A slow-closing arangement is provided, and the op-
eration in a general way is similar to previous valves of
this type.  The valve handle is fhrown snd held for a
d dlength of time. Ttis thereupen released, and g
slow-clozing arrangenent allows the vulve to move
gradually to jts sea fivst cutting oif the supply en-
irely oraufii iently 1o hrewk the seal of (he usnal siphon
closet, g0 as to S0P the siphonic action, and snbge-
quently allowing o small alter-flow 1o 811 the howl to
the desired extent. Various other iuprovenienis are
referred Lo in detail hereinaftor.

The accompanying drawings illustrate ewbodinients
of the invention, )

Figure 1isan elevation of the supply pipe side of ths
valve; Fig. 2isa longitudinal section approximately on
the iine 2—2 in Fig. 1; Fig. 33
approximately on the line 2 g 2; Pigs. 4 and 3
are sectional viows of alternative details,

Referring to the embodimeni ilustrated in the e~
companying drawings, the wuter or other uid enters
through the supply hraneh A and discharges throueh g
pipe strewed into the braneh 8, A valvo broper ¢ is
guided in 2 cage D having certain upenings through
which the water passes 1o the branch 13 when thn valve
is lifted. Bupposing for example the valve to he lifted
to the point indicated in dotted lines at () the water
from the branch A flows throngh the passages or sloty L,
which taper toward the valve seat, that is to say, downe
ward in the present case, and through one o more
small apertures ¥ near 1he lower end of the cage.  As
the valve moves slowly toward irs seat, the flow de-
creases gradually by reason of the gradually decreasing
eflective Iength of the slpis B, and more rapidly as the
valve covers the tapering lower ends of the slots.” When
the valve passes the lower ends of the slots, the remain-
ing flow is only through the small apertures I, which is
1ot enough to supply the demand of the siphon, and
the seal in the bow! will Le broken, and the water in
the upgoing leg of the siphon will drop back into the
bowl.. The movement of the valve is sufliciently slow
to allow enough water 1o fiow through the apertures &
to provide the desired refillin the bowi before the valve
passes said apertures. The cage 1 s preferably fas-
sovket G imme-
diately surrounding the valve seat H, which may be
provided with g packing J ol any usuad orsuitable !
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“branches A and B, thus

In order to effect the slow closure of the valve C,
connecied by means of a stem K to g piston L of some-
what larger diameter than the valve, which piston
works in a cylinder M. Normally the uet upward pres-
sure of the water betweon the under side of the piston
L and the upper side of the valve C, is more than coun-
terbalanced by the downward pressure of water on top
of the piston L. Tn order to operate the valve, the
pressure in the eylindor M above the piston is with-
drawn or relieved, which results in an uwpward move-
ment of the pision and valve. The velief of the pres-
sure is effecied by the withdrawal of the water from the
evlinder AL a bassageway being open for this purpose
betwoen the eylinder and the discharge pipe. When
this passageway is then closed, water from the branch
Adgadmittod a1 g regulable rate to the upper side of the
piston L. and accord ing to the rate of admission the pis-
ton L and the valve are allowed to fall slowly.

I is essential 1o thoe durability of the
correet working order, that the piston L shall make a
good fit In its cylinder 3, but not so tight a fit as to be-
come jatamed.  In ordinary usage the apparatus is
subjected to rough handling. and 1 propose to protect
the evlinder M from becoming dented or otherwise dis-
toried by inclosing it in g
reely slidivg fit and one which isat the
fectly tight and of great durability,
of a fine cup leather € on the under side of the piston.
The eylinder M and the onter casing N are preferably
fastened by serewing into sockeis P and Q on the upper
end of the casing R, in which are formed the inlet and
eutlet branches A and B, Wop admitting water to the
upper side of the piston L or withdrawing water thero-
from, the eylinder is o pen ak the upper end and commu-
nicates with the annular space T surrou nding it.

The operation of the valve is dependent upon the
control of the flow through ‘the bassages for relieving
and for restoring the pressure in the slow-closing eylin-
der M. A point of considerahble ~value is the provision
of a chamber U which forms a part of cach of said pas-
sages. the relief bassage being controlled by a handle
Vat one end, and the restoring passage being controlled
by a nut W (Fig. 3) at the opposite end. This cham-
ber U is preferably formed as a part-of the casting R,
aud Hes in the angle between the admissich branch A
of the valve and the upwatd portion carrying the cylin-
der. Tt extonds transversely to the Plane of the
providing a very compact con-
struction, and one in which the parts are most easily
aceessible. . )

For relieving the pressure in-the cylinder M, the
chamber U is provided with an aperture' X communi-
cating with the annular space T, and thence with the
upper end of the cylinder. - From the chamber U the
water then passes through an aperiure Y into 2 passage

it is

apparatus in

same time pert
1s made by means:

surrounding casing N. A
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“or the burn button V2 (Fig. 5) having weam 2

7 which communicates with the outlet B. The pas-
sage % is made quite large, and is indicated by dotted
lines in Fig. 2. The flow through this passage is con-
trolled by a valve a, the port of which is of large size,
being nearly equal to the inside diameter of the cham-
ber U. The valve has a long cylindrical portion in-
closing a spring b which presses it toward its seat, the
rear.end of the spring engaging the mechanism in the
opposite end of the chamber. The seat of the valve a

is #7ving ¢ of packing material, which is forced against

a shoulder d of the casing by means of a cage e having |

a ring f which presses against the packing ring, the outer
portion of the cage being screwed into a threaded socket
g oonstxtutx,w the end of the chamber U.
very convenient construction and utilizes the packing
ring ¢ for the double purpose of forming a tight joint
between the ring fand the central portion of the cham-
ber U, and for forming a seat for the valve. At the
same time this cage is easily removable to permit the
renewal of the pa(kmw ung The stem 2 of the valve
iz engaged by a rod or pin j, which preferably telescopes
over the end of the valve stem a short distance, and
which is pressed inward by means of a lever k operated
by the handle V.

An eflective packing for the pin j is pxovlded l)y
means of a flexible dmplhagm I, which is fixed at its
central portion on the pin j, and which is engaged at
its edges between a ring m on the end of the chamber U
and a gecond ying nscrewing on to the ring m, and hav-
inga ﬁancm embracing the casing o of the handle iu the
manner of a union joint. The collar p Hits the back-
ward movement of the pin j. This is a mest excelient
packing, and if the diaphragm is made of the beat rub-
ber, will last u lifetime. i

For vestoring the pressure in the cylinder ;i after
the valve ¢ bas closed, a passage g is pmwd 4
whicl constantly flowing from the mlv*' A,

ier is

The water then enters a eylindrical chamber r at the.
left hand end of the chamn

ber U, and passes through
51in a cage ¢t fustened similarly to the cage at
the opposite end. Thencee the waiér pdsses into a see-
ond anuular chaumber w surrounding the reguluting

’ Phis valve is in reality a pipe having one

openings

“valve”
or more holes, slots, or other openings w adapted to be
successively covered by the Inner fange w of the cage
[ as the valve v s screwed further inward,  The screw-
ing of the valve v into the cage, and the gradual clos-
ing of the openings w of the valve, and the consequent
regulution of the rate of passage of the water from the
inlet to the chamber U, is effected by means of the nut
W previously deseribed, and which is on the outer end
of the valve », and which is covered by a-decorative
capz’. This construction hus the greal advantage that
the regulation may be cifected without cutting off
the water supply. The cap 27 may be removed with-
out permitting any substantial amount of leakage, and

the regulation may be very quickly effected and the.

cap returned, the packing ring y being preferably pro-
vided for the purpose of preventing absolutely any
leakage.

Any style of handle may be used instead of the fan-
dle V, such for example us the push buatton V7 (Fig. 4)
z which al-
ternately throws the pin j inward and releases it

This is 2

‘from said chamber

wrench faces 2 upon a concealed portion of the cap.
This saves the disfiguring of the head, which occurs in
the present construction by reagon of plumbers using

a pipe wrench or other means of gripping the head in
order to turn it.  The portion having the wrench faces
2 is that portion within the ring 3 which ordinarily
carries a small arm 4 for a buffer for the water closet
seat. The ring 3 is held down by a nut 5. L provide
also an improved buffer which can never drop out,
this dropping out being a fault often found with bulfers
of the present type which are generally only cemented
in place. I propose to use a button 6 of rubber, and to
fasteri it by a screw 7 into the end of the arm 4, the
rubber homq provided with a siit 8 which is nurm'ﬂly
closed, bub throngh which the end of a screwdriver
may be inserted to engage the head of the serew. It
will readily be scen that this makes a permanent
fsstening, and a bulfer which in appearance and in

‘effect is equal to the best.

Though { have described with great particularity
of detail certain particular embodiments of the inven-
tion, yet it is not to he-understood therefrom that the
invention is limited to the specific embodiments dis-
closed.  Various modifications may be made in detail
and in the arrangement and combination of the parts,
without departure from the invention.

What I claim isi—

1. A flushing valve having o valve proper

posed to both an opening and a closing hydraulie pressure,
the valve bhaving a easing in two parts. the upper part
heing provided with a passage for velieving and for restor-
ing the closing pressure. and the Jower part being pro-
vided with a chamber adapted to register with said pas-
sage in various sdjustments of the relative angular posi-
tions of tle two parts of the casing, and through which
the § nre is both refieved and restobed, ’
2 A flushing valve having a valve proper, a piston con-
trolling the movement of said valve proper, a eylinder for
sl piston and a. casing sorrounding said eylinder with
an anmilar passage between them. and means for admit-
ting presstive to the top of sald piston and for relioving it
through said annular passige,

3. A flashing valve having a valve proper,
trolling the movement of
to Lutl an opening and a

it piston con-

closing Irydraulic pressure, and

a casing fo two parts, the lower part having a chamber, a
passageway directly from the inlet to the ountlet, a pay-

said chamber and a passageway
ta 1he outlef, the upper part having a
cylinder in communication with said chamber aud in which
sald piston works, amd means o said chamber for con-
trofling the communieation of said chamber with the pas
sageways thereto and therefrom and for thus varying the
relative pressures on opposite sides of said piston to open
oy close the valve.

siageway from the inlet_fo

40 A flushing valve having a vialve proper mhuwod to
siide in oa cage lnl\lnw a series of slofs therein of decreas-
ing width toward the valve seal, so as (o gradunby de-
crease the quantity of water passing as the valve moves
toward its sent. and having below said slots one or more
small holes of just sufficient crosssection to provide a
small after-fow after the main flow has stopped hy renson
of Ilu' valve passing {he ends of suid slots, .

s A ftushiong valve having a valve proper mnnmll\ “X-
posed to both an opening and oclosing pressure, means
for relleving (he elosing pressure, and means for 'usl{nx'in;:
(he cloging pressure comprising a ¢ ocommnicating
with the supply. and wille (he elosing pressure chamber,
and o valve ¢ oregulating the communieation with the
closing pressure chamber and aceessible from the aulside
without cntting off the supply.

cige

6. A Oushing valve having w valve proper O, a cage b

The h(’d(l or cap 1 im ])ILfOldﬂ)ly pmyuhd with ‘! in which sadd valve is goided and which has passiges 1

normally ex-

said vaive proper aud exposed”
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tapering toward the valve seat and a small aperture I’
below the end of thue passages I3, and means for effecting
ioslow-closing movement of thie vilve.

7.0 flushing valve having a valve Droper O, a cage D
inowhich sald valve iy guided and which has pa O O
tapering-townrd the valve sent el
helow the end or

a small aperture |
the passages 1, and neans for effecting
U slow-closing maovement( ol the valve, the cige 1 heing
fastened by serewing into o socket G inunediately  sur-
rounding the valve

SoA teshing valve having o single HPPer piss
refieving the prossure

TN

for
the
the
two
lower passages, one from (he vatve inlet (o said
and the other from the valve outlet to said
clunber, and neans al opposite ends of saild chamber for
controlling comumnication with the respective Jower pas-

RHENEN

S0s 10 permit the opening of
valve aud for the pressure (o
valve achaber comnmicating with said
seppente

restoring SO s close

HPN

cliunbey

SN tlushing valve having a passage far relioving {he
Pressure so-as to permit the opening of the valve and for
restoring the pressure so as to close (he valve, a chamber
U forming o part of each of sithd etssages, and means ot
opposite ends of said chamber
tive

for controlling the respec-
the valve having un adniission branels A,
dind having an upwurdly extending casing carrying pa
of 1he slow-closing mechanism, said chamher U heing -
ranged by the angle between the branch .\ and (he upward
Portion and extending transversely to the plane of snid
pares.

NS

10, A flushing valve having a valve proper exposed {o
opening  hydraulic pressure, and having o
chamber for cloxing (he valve, & chamber 3
aperimre Noocommunicating  with said pressure chamber
and an aperture Y communicating with the discharge, and
i valve « the port of which ix approximately equal to the
inside diameter of the clrmber U, and which Serves Lo
openlt or close communication between snid apertures,

T flusbing valve having a valve proper exposed to
an opening hydraulic pressure, and having o

an pressure

having an

pressure

8

chamber for closing the valve, & chamber U having an
aperture X coinmunicating with said pressure chamber and
anoaperture Y communienting with the discharge, a valve
oy ring coof packing matterial constituting the seat of
the valve o, and o cage o having a riug § which presses
iinst the packiog ring, the outer portion of the cage
being serewed into o thrended sockel ¢ constituting the
ed of the chamber .
12, A flushing valve having
opening

i valve proper exposed to
hydrautic pressure, and having a pressure
chanmther for closing the valve, a chamber U having an
apertire Noocommutieating with said pressure chamber
and an aperture Y eommunie: ting with the discharge, and
avalve a the port of whieh is approximately equal to the
lnside dizmeter of the ehamber U, and which serves to
vpert or close conununication between said apertures, a
tiexible diaphragm 1, a pin j at the center engaged with
the stem of 'said valve, and means for reciproeating suaid
pin,

Al

L3, A flushing valve operated by the releasing and re-
storing of pressure in o pressure cylinder, and having a
chamber U between the inlet and said pressure ¢ylinder,
@ cuage 't in one ond of said chamber, a passage through
siaid o eage and through which water may ‘be admitted
from the inlet to said chamber and thence to the pressure
evlinder, the passage through said eange being controlled
by o valve o, . : :

Lt A flushing: valve having an arm carrying a buffer,
said baffer consist ing of a butien 6 of rubber fastened by a
serew 70 the rubber being provided with a slit 8 whieh is
normally closed but through which the end of a screw
driver muy e inserted to ene. ¢ the head of the screw.

I withess whereof, 1 have hereunto signed my name in
the presence of two subseribing witnesges. '

WILLIAM SAMUREL COOPER.

Witnesses :
JoWL Thrre,
J. GarpeNgn,
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