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UNITED STATES

PATENT OFFICE.

EARL G. WATROUS, OF CHICAGO, ILLINOIS.

'WATER-CLOSET.

No. 870,000.

Specification of Letters Patent.

Patented Nov. 5, 1067,

Application filed October 17, 1904, Serull No. 228, 838. o

To gll whom it may concern:

Be it known that I. Earr G. WaTRoUS, a citizen of
the United States, residing at Chicago, Cook county,
Illinois, have invented certain new and useful Im-
provements in Water-Closets, of which. th.e following
is a‘specification.

My invention relates to Water closets a.nd conslsts in
a novel combination of the flushing valve with the
closet bowl, as well as in a novel construction of the
valve itself.

In the accompanying drawmgs, Figure 1 is a vertical
section through the valve mechanism and its inclosing
water chamber; Fig. 2 a perspective view of a water

. closet having my invention applied to it; and Fig. 3 a

18

horizontal sectiort through the va.lve casing on the line

3—3 of Fig. 1.
The same letters of reference are used to indicate

_ -corresponding parts in the several views.

.20

The water closet proper comprises the earthenware
bowl portion 1 having the usual rim flush and jet.
Formed integrally upon the side of the bowl 1 near its
rear end is a cylindrical chamber 2 which incloges the

" valve mechanism for controlling the admission of water
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to the closet bowl for flushing purposes. The outline
of this valve. mechanism is indicated by the dotted
lines in Fig. 2, but is shown in enlarged sectional de-

tail in Fig. 1; and as also shown in the latter figure the

water chamber 2 is provided at its upper end with an
ouflet opening 31 which communicates with the rim
flush of the closet bowl and at its lower end with an-
other outlet opening 32 which communicates with the
jet thereof. .

- The valve proper operates within a cylindrical cas-
ing 3, into which opens at 5 the upper end of an inte-
grally formed depending water supply pipe 4 whose
exteriorly threaded lower end 6 projects through an
opening formed for it in the bottom of the chamber 2.
The pipe 4 is flanged above the bottom wall -of the
chamber and a packing ring is interposed between said
flange and bottom wall.- A nut 7 screwed upon the
depending lower end of the pipe 4 serves to clamp the
parts tightly together, and also provides a coupling for
the connection of the upper end of the main water sup-
ply pipe 8, in ‘which latter there is in the.present in-

stance shown 4 stop cock 9 for permanently cutting off

the water supply when desired.

The upper end of the valve casing 3-is closed by a
screw cap 12 and its interior forms a piston chamber in
which travels a piston 14 having an integrally formed
depeudmﬂ stem 15 carrying the valve 16. This valve
16 is composed in the present instance of a flanged disk
forméd integral with the valve stem 15 and having seat-
ed in it a ring 16* of suitable flexible material adapted
to seat, when the valve is closed, upon an annular
valve seat 17 formed upon the inner wall of the valve cas-
ing 8. The ring 16¢ is held in place within the flanged

dxsk by~ means of a cylindrical nut 18 -screwed upon

the threaded lower end of the valve stem 15. -Thif nut

is turned to the several external: dlameters indicated,
to form the cylindrical portions.18* and 18 at its ex-
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treme upper and lower ends; adapted to snugly fit the . -

valve seat 17, 'and an mtermedlate reduced portion

adapted to permit the free passage of water around it :

when the valve is in posmon for such reduced portmn.
- .66

to be within the valve seat.
As will be understood from the foregoing, the valve

ply pipe 4 through the valve casing to the interior of
the water chamber 2 and thence through its discharge
openings 31 and 32 to the rim and jet of the closet
bowl. As will also be understeod, when the valve is

closed the water supply and. pressure are entirely cut

off fromy the interior of the chamber 2, ¢o that the latter
is wholly relieved from pressure. - Thls is of the utmost
impertance where the chamber is formed iniegral with
the earthenware closet howl, (and consequently of the

16 cobperating with the geat 17 controls the passage of .
water from the inlet5 at the upper end of the water sup- -
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same matenal) as in the present instance, and-is of

sufficient size to hold any considerable quantity of wa-
ter, since under such circumstances if the interior of the
chamber were in oper communication with the water

supply when the valve i¢ closed the pressure within’

80

it would tend to develop leakages and mighy in'some -

casges be high enough to burst the chamber.
Theé piston 14 is of larger diameter than the vilve16,

85

so that the watér pressure normally admitted from the R
water supply pipe 4 to the interior of the valve casing

3, between the valve and piston, would 1ift the latter
and open the valve but for the fact that provision is
made for permitting the water to pass to the upper side

of the piston and’ prevent such upward movement. ]

This provision consists in the present instance of a

90

hole formed in'the piston” and containing a screw,19
provided with a tapered slot 19* permitting restricted

flow of water from the under side to the upper side of
the piston. Undér normal conditions, ther efore, there
is always pressure within the chamber above the’ piston
14, which counterbalances the upward Ppressute against
the under side of the piston and enables the downward

_pressure upon the top of the valve 16 to hold the latter

securely to its seat. Upon relieving the. pressure at
the upper side of the piston, however, the _preponder-

ating pressure against its lower side (due to the fact’
[ that the piston is larger than the valve) will lift the -

piston.and open the valve; and I will now describe the

means provided for thus rdlevmg the pressure at the
“tpper side of the piston, for the purpdse of permitting
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the pressure against its lower side to lift it and the -

valve and open the latter.
The upper end of the water. chamber 2 is closed by a

cap 21 provided with an epening through which pro-’

jects a tubular extension 20 of the screw cap-12 which

110
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" closes the upper end of the valve casing 3. A nut 27

- serewed upon the threaded upper end of this extension

Lo

20.and resting at its lower end against a packing ring in
an annular seat surrounding the opening in-the cap 21
sérves to secure the parts in place and clémp the cap
21 tightly against the upper end of the water chamber
2, suitable packing being interposed between them to
form a tight joint. Through a central bore in the tu-

" bular extension 20 extends a valve stem 22 which car-
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ries at its lower end a valve 23 seating upwardly
against a valve seat conslstmg of a ring of ficxible mate-
rial 24 in an annular recess in the under side of the
screw cap 12. At ite upper end the valve stem 22 is
provided with a head 25 recessed in its top to receive a
push button 26. This head 25 fits and is guided within
the extended upper end of the nut 27, within which
latter is confined a coiled spring 29 whose lower end
rests upon a plug screwed in the tubular extension 20
and bearing at its lower end upon & ring of packing
material surrounding the valve stem 92 therein. ‘The
upward pressure of the spring 29 against the head 25 of
the valve stem 22 serves to hold thé valve 23 normally
closed. The tubular extension 20 of the screw cap-12
is provided, just above said cap, with radial passagcs
28 communicatirig at their inner ends with the central
bore through which the valve stem 22 passcs; and as,
that bore is of a larger diameter than the valve stem,
when the latter is depressed and the valve 23 unseated
the water pressure within the valve casing 3, above the

‘piston 14, may escape through the passages 28 to the

interior of the water chamber 2. The escape thus pro-
vided from the upper end of the valve casing, upon
unseating the valve 23 by depressing the push button
at the upper end of the valve stem, is sufficiently larger

_than the-restricted passage 19* through the piston to

at once relieve the pressure above the piston, where-

“upon the pressure against its under side will promptly

1ift the piston and open the main valve 16 to admit the

“full water supply to the interior of the water chamber

2, and thence through its discharge openings 31 and 32
to the rim and jet of the closet bowl. So long as the
relief valve 23 is held open, by pressurc upon the push
button 26, no pressure can accumulate above the pis:
ton, and the pressure below the latter will therefore
maintain the piston and main valve in upper position.
When pressure upon the push button 26 is released,
however, the spring 29 will instauntly lift the. valve
stem 22 and seat the valve 23, thereby cutting off any

further escape of water from the chamber above the

piston, whereupon the continued admission of water to
the chamber above the piston through the restricted

- passage 19" in the latter will gradually restore the pres-

sure at the upper side of the piston and counterbalance
the upward pressure upon its inder side, and permit
the downward pressure upon the top of the valve 16 to
restore the parts to normal position and close said valve.
When the piston 14 and the valve 16 are in their
uppermost position the valve soat 38 closed by the
enlarged c¢ylindrical portion or flange 18" upon the

lower end of the nut 18 carried by the valve stem, so

that while the piston and valve remain in such upper-
most position the water supply is.cut off from the inte-
rior of the chamber. 2 and the closet bowl. Even
though the relief valve 23 be held open, thercfore, by
continued pressure upon the push button 26, the maif

870,000

valve will remain closed (by the. ﬁangé 18%) until the

push button is released and the relief valve permitted

to seat itself, whereupon the piston and main valve will
begin to descend and the main valve be again opened.

As the main valve approaches its seat, the cylindrical
portion of the flange 18® at the upper end of the nut 18

70

will enter the valve seat and gradually cut off the flow

of water through it prior to the final seating of the main
valve.

During the time the main valve is. open the water
passing through it under pressure from the supply pipe

- 4 will enter the interior of the water chamber 2 more

rapidly than it will escape to the closet bowl through
the outlet passages 31 and 32 from said chamber, with
the result that the chamber will become filled with
water. When the main valve is then closed and the
water supply cut off from the water chamber, the water
remaining in the latter will escape through the pas-
sage 32 at its lower end to the closet bowl and serve to
“re-fill” the latter.

In order to prevent water hammer, which is liable to
occur at the moment that the supplemental valve 18t
closes the passage or communication through the slow

closing valve mechanism, I provide suitable means for

trapping water in the space or chamber 13 above the
piston. In the present instance such means comprise
a tubular extension 148, which codperates with a cir-
cular recess or socket 12* formed in the casing cap 12

‘adjacent the outlet or telief opening which is governed

Dy the manually operated valve 22. The construction
and arrangement are such that immediately prior to
the closing of the supplemental valve 18° after a partial
Tovement or traverse of the piston 14 the tubular ex-
tension 14* thereof will enter“the socket 128, with the
result that although the valve 22 may be open the re-
lief or.exhaust from the chamber 13 is closed by the
tubular extension and independently of such relief
valve. In this manner some of the water is trapped
or confined in the space 13 above the pistort and such
water ig utilized as a cushion to prevent water hammer

due to any sudden closing oI the passage through the

casing of the valve mechanism.
I claim:

1. In a water closet, the combination of a bowl, a °

water chamber arranged at one side of the bowl and
communicating therewith through separate passages, and
slow closing v;i]vc mechanism arranged within said cham-
ber for. controlling the supply of water thereto, sald
chamber being of a capacity to c;upp!y the ¢ reﬂll” sub-
stantinlly as described.

2. In a waler closet, the combination of a bowl wlth a
jet and a rim flush, & water chamber arranged at ‘one side
of-the howl and having qptletq near-its upper and lower
ends to communicate. with the bowl, and slow closing

| valve mechanism arranged within said chamber for con-

trolling the supply of water thereto, the lower outlet
of said chamber heing in communication with the jet of
the howl, wherehy the contents of the chamber will pro-
vide the retill Tor the bowl after the valve mechs mlsm has
been (l()sed substantially as described.

3. In a water closet, the combination of a b()wl a
waler chamber areanged at one side of ‘uu(l bow!l and in
open communication therewith, and a slow-closing valve
Joeated within sald water chamber and operating, when
closed, to cut off the water supply from the interior of the
chamber in which the valve Is located, and when opened to

admit water supply thereto and thence to the water cloget .

bowl; substantinlly as described.
~ 4. In a water closet the combination of a bowl having
a jet and rim flush, & water chamber uuapgcd at one side
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of the bowl and provided at its lower and upper ends )

with outlets to the jet and rim flush, respectively, and a
slow-closing valve located within said chamber and op-
erating when closed to cut off the water supply from the
interior of-the chamber in which the valve is located, und
when opened to admit the water supply thereto dnd thence
to the jet and rim flush of the closet bowl; substantially
as described. ’

5. In a water closet, the combination of a bowl having
a water supply chambler in communication therewith, and
slow closing valve mechanism for controlling the supply
of water to such chamber comprising a valve casing com-
municating 1'especfix'ely with a source of water under
pressure and- with said water supply chamber, a piston
actuated valve movable within said casing, said piston and
valve being exposed to the water under pressure and the
former having the greater pressure area, means for equal-
izing the pressure on opposite sides of the piston, and
means for {rapping the water in said chsing above the
piston after a partial traverse of the latter to prevent
water hammer. . :

6. In a water closet, the combination of a bowl having
a water supply chamber in communication thefewith, and
slow closing valve mechanism for controling the supply
of water to such chamber comprising a valve casing
commuuicating respectively with a source of water under
p}'essure and with said water supply chamber, a piston-
actuated valve movahle within said casing, said piston and
valve being exposed to the water under pressure and the
former having the greater pressure area, means for

equalizing the pressure on opposite sides of the piston, .

and means controlled Ly the movement of the piston for
closing the ottlet from the casing independently of said
manually operated valve and thereby trapping water in
sald casing above the piston; substantinlly as deseribed.

7. In a water cloget, the combination ot a bowl having
A water supply chamber in communication thevewith, and
slow closing valve mechanism thercin for controlling the
supply of water to such chamber comprising a valve
casing communicating respectively with a sotiree of water
under pressure and with said chamber, a piston-actuated
main valve movable in sald casing for governing the
passage through the casing, means for eygualizing the
pressure on opposite sides of the piston, the upper end of
the casing above the piston being provided with a recess
or socket and a relief outlel into said chamber, o valve
governing said outlet, and means controlled by said piston
and arranged to cobperate with said socket to close said
relief outiet and thereby trap water above the piston after
partial movement of the Iatter.

N. [na water closet, the combination of a bowl having
water supply chamber in communication therewith, and
slow c¢lusing valve mechanism therein for controlling the
supply of water to such chamber comprising a valve casing
cemmunicating respectively with a source of water under
iu'nssm’e and with said chamber, a1 piston actuated main
valve movable in said casing for governing the passage
through the casing, means for equalizing the pressure on
opposite sides of the piston, the upper end of the casing
above the piston being provided with a eireular rec or
socket which is provided with a relief outlet, and a rvelief
vilve governing sald outlet, said piston being provided
with a tubular extension adapted to fit sald socket after
a partin! movertent and to thereby close said outlet inde-
pendent!y of the relief valve to trap water in the space
above the piston; substantiaily as deseribed.

Y. In a water closet, the combination of a bowl having
a water supply chamber in communication therewtth, and
siow closing valve mechanism therein for controlling (he
supply of witter to such ehamber comprising a valve cas-
ing conmuunicating respectively with a source of water
under pressiure amd with o chamber, a piston-actuated

main valve movable in il easing for governing the
gge through the easing, means for equalizing the

sure o opposite sides of the piston, the upper end of
sovket which is provided with a valve-gzovorned relief
opening or outlet, a supplemental valve movable with the
main valve and adapted to elose sald passage in”the cas-

1sing above the piston being provided with a recess or’

870,000 ' 3

ing when the latter valve is fully open, said piston belng
provided with an extension arranged to enter said socket
to close the relief outlet independently of the relief valve
substantially at the time of the closing of the supple-
mental valve and thereby trap water in the space above
the piston to- prevent water hammer ; substantially as
described. )

10. In a water closet, the combination of a bowl, and
slow closing valve mechanism cobperating therewith and
vomprising a casing, a valve device movable therein and
means for trapping water in one end of the casing after a
partial movement of the valve device to prevent water
hamumer ; substantially as described.

11. In a water cioset, the combination of a howl, and

slow closing valve mechanisin cobperating therewith and
comprising a ¢
within the casing, means for releasing the pressure within
the casing above the piston and means tor trapping water
above the piston after partial traverse of the latter io
prevent water hammer ; substantially as described.
o120 In a waier closet, the combination, with an earthen-
ware bowl, of a water (:l}milber formed integrally with
said bowl and in open communication therewith, and a
slow-closing valve located within said water chamber and
operating when closed to cut off the water supply from
the interjor of said chamber within which the valve. is
located and when opened to admit the water supply thereto
il thence to the closet bowl; substantially as described.
13 Ina water closet, the combination, with an earthen-
ware bowl having a rim flush and a jet, of a water chamber
formed integrally with said bowl, and having a discharge
passage at Its upper end ieading to the rim flush of said
howl and another discharge passage at its lower end lead-
ing to the jet thereof, and a slow-closing valve located
within said water chamber and operating when ‘closed -to
cut off the water supply from the interior of said chamber
within whieh the valve is located und when opened to
admit it thereto and thence to the rim and jet of the
closet bowl ; substantialiy as described.

Lt In awater closet, the combination, with an earthen-
wire bowl, of a water chamber formed integrally with said
bowl and freely communicating therewith, a valve casing
located within said chamber and. having direct communi-
cation with the witer supply independently of said cham-
ber, and a slo(v-vlosing valve controlling the passage of
water through said casing to the interior of said chainber;
snbstantially as described.

15. In a water closet, the combination of the earthen-
ware bowl 1, the water chamber 2 formed lntegrally with
siid bowl and commuuicating therewith, the valve casing
3 located therein and having the integrally formed de-
pending water supply pipe 4 projecting at its lower end
through the bottom of the chamber 2 and secured thereto,
the piston and main valve operating within said casing,
and the relief valve controlling the pressure above the
piston and having a stem extending vertically through the

top of the water chamber and provided with means for’

depressing it 5 substantially as described.

16, In 2 water closet, the combination of the carthen-
ware howl 1, the water chamber 2 tormed integrally with
“said bowl and communicenting therewlith, the valve casing
3 Iocated within sald chamber and provided with the de-
peading water supply pipe having its lower end projecting
thrangh and secured in the Lottom of the chamber 2, the
top plale or cap 21 for closing the npper end of the cham-
ber 2, the piston and main valve operating within the
main casing 3, the serew cap 12 for closing the upper end

of the valve easing and provided with the tubular exten-

ston projeceting upward through the top 21 of the chambér
2, the relief passage throngh the cap 12 from the interior
of the valve casing to the interfor of the water chamber,
and the relief valve 23 having the stem 22 projecting up-
ward through the tubular extension of the cap 12 and
arvying a push button for operating the valve; substan-
tially as described.

EARL G. WATROUS.
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