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To all whom it may concern:

Be it known that I, Earu G. Watrous, a
citizen of the United States of America,
residing at Chicago, in the county of Cook,

“in the State of Illinois, have invented a cer-

tain new and useful Improvement in Water-
Closet Valves, of which the following is a
description, reference being had to the ac-
companying drawings, forming part of this
specification.

My invention has for its chject the provi-
sion of an improved slow-closing water-
closet valve, adapted more especially to be
automatically operated by the seat but also
capable of use as a hand-operated valve. Tts
novelty will be hereinafter set forth and
particularly pointed out in the claims,

In the accompanying drawings Figure 1 is
a perspective view of a closet provided with
my improved valve arranged to be antomati-
cally operated by the seat; Fig. 2 a detail
top-plan view of the rear portion of the seat
and its hinges and codperating devices; Fig.
3 an enlarged sectional detail on the line
3—3 of Fig. 2; Fig. 4 a middle vertical sec-
tion of the valve; Fig. 5 a horizontal section
on the line 5—5 of Fig. 4; Fig. 6 a perspec-
tive detail of the adjustable nlet valve in
the supply pipe; and Fig. 7 a perspective
detail of the lifting arm on the rock-shaft.

The same letters of reference are used to
indicate corresponding parts in the several
views.

Describing first. the novel construction of
the valve, and later the means for operating
it, and referring more particularly to Fig. 4,
the main casing is composed of the middle
body portion A having upon one side the
pipe connection B, a cap or dome C at its
upper end, and a pipe D screwed into its
lower end and communicating with the
closet. Within the upper part of this casing
is secured an open-ended cylinder E which
in the present instance is provided at its
lower end with an outwardly projecting
flange E” which seats upon an annular shoul-
der formed upon the inner surface of the
casing A and is confined in place by the
lower end of the cap C, being clamped be-
tween said cap and shoulder when the cap is
screwed into place in the upper end of the
casing A. Tight joints are insured by rub-
ber packing rings, the lower one of which,
I¥, will be hereatter referred to.

The provision of the separate cylinder E

within the casing or cap C (instead of em-
ploying the walls of the casing as the cylin-
der to receive the piston, as usual) produces
an annular sediment chamber surrounding
the cylinder, to receive the sediment depos-
ited by the water within the cap and prevent
it lodging between the piston and cylinder
walls and causing wear of said parts.

Fitting within the cylinder E and adapted
to move up and down therein is a piston G
having a depending tubular stem H which
carries, beneath the piston &, the main valve
H” which cobperates with an annular shoul-
der or seat I formed upon the internal sur-
face of the casing A. The main valve H’
may in the present instance be said to be
composed of three parts, a disk ¢ formed in-
tegral with the central tube H and having
an up-turned flange 6, a rubber ring ¢ fitting
against the under side of the disk «, and a
nut d screwed upon the threaded exterior of
the tube M, beneath the ring ¢ and serving
to clamp the latter between the nut and the
under surface of the disk ¢. The nut & has
a smooth periphery adapted to pass freely
through but approximately fit the central
hole through the valve-seat 1. This particu-
lar construction of the main valve H’ is not
essential to the main features of my inven-
tion.

Screwed upon the lower end of the piston-
stem or tube I is a flanged nut or disk J,
constituting a supplemental valve for a pur-
pose hereafter explained.

Extending vertically through the tube H
is a smaller tube K, open at its extreme lower
end and partially closed at its extreme upper
end by a screw L provided with a groove e
constituting a minute by-pass or vent be-
tween the interior of the tube K and the in-
terior of the cap C above the piston G. Car-
ried by the lower end of the tube K is a
circular casting M having in the present in-
stance a convex upper surface connected hy

an integral stem M’ with the lower end of

the tube K, the internal bore of the latter
being extended downward through the stem
M’ and member M. The stem M’ terminates
in a shoulder f a short distance beneath the
lower end of the outer one of the two cen-
tral tubes H, so that the inner tube X and
parts carried by it ave free to move up and
down a limited distance independently of
the tube H and parts carried by it. The
stem M’ is provided with a recess, Fig. 7,
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engaged by the end of an arm O fast upon
a rock-shaft P having a suitable bearing in
the casing as hereafter described. Upon
rocking the shaft P in a direction to lift the
arm O the latter will lift the stem M’ and
parts carried by it until the shoulder 7 con-
tacts with the lower end of the larger tube
H. whereupon further movement of the
rock-shaft P and arm O will lift the tube H
and parts carried by it, including the main
valve and the piston G.

The tube X does not fit tightly within
the tube F, but on the contrary there is a
passageway between them, and at its ex-
treme upper end of the tube X passes
through a hole % in the top of the hollow
piston G, which hole is considerably larger

than the tube, to afford free passage between |
Secured upon the upper end of the
{ d . -
' upon the top of the piston, thus cutting off

them.
tube XK, in the present instance by being
serewed upon the screw I, is a nut §} con-
stituting a valve and adapted to rest, in its
lower position, upon a rubber washer R
upon the upper surface of the piston G and
close the passage-way avound the upper
end of the tube XK. 'The latter opens into
the interior of the hollow piston G by
ports <.

The operation of the parts under the
above described construction, assuming the
interior of the ecasing A above the main
valve, to be filled with water under pressure,
and the cap C to be filled with water or wa-
ter and air is as follows: Upon rocking the
shaft P in a direction to swing its arm O
upward the latter will at the beginning of
its movement lift the inner tube K inde-
pendently of the tube H, which will serve
to raise the valve ) at the upper end of the
tube ¥ from its seat upon the top of the
piston G, thereby placing the interior of the
cap C in free communication with the tube
H and thence downward through the same
to the interior of the casing beneath said
tube. In order to prevent the closing of the
annular passage between the stem H and
tube IX when the shaft P is operated as de-
scribed, I provide a groove or grooves m in
the stem M’ through which the water may
pass from the interior of the cap C as just
stated, notwithstanding the fact that at this
time the top of said stem M’ is in contact
with the lower end of the stem H. The pro-
vision thus made for the escape of the water
within the cap C will permit the piston G

to be lifted in its cylinder ¥ by the further |

upward movement of the arm G and inner
tube, the shoulder 7 at the lower end of the

. latter engagine the lower end of the tube
59 o

60

H as before explained. A full stroke of the
shaft P and arm O will carry the tube X
upward to position for the upper edge of the
flange b of the disk @ to contact with and
bear against the under side of the packing-
ring I whose inner edge projects inward

975,664

beneath the piston G. This will 1ift the
main valve from and carry it entirely above
its seat I and bring the disk J upon the
tower end of the tube I into the circular
opening in the seat I, which it snugly fits.
So long as the arm O is held in elevated
position, therefore, the water supply will
be ent off from the closet (and also from the
chamber above the piston) by the disk J fit-
ting within the valve-seat I, excepting the
small quantity of water permitted to pass
threugh the opening-during the interval be-
tween the lifting of the main valve from its
seat and the bringing of the disk J into the

game.  When the rock-shaft P and the arm

{) are now released the inner tube IT and
parts carried by it will instantly drop down-
ward until the valve Q upon the upper end
of the tube K rests upon the washer R

the free communication between the cap €
and interior of the piston G and tube .
As the tube ¥ and parts carried by it (in-
cluding the piston &) then begin to descend
the partial vacuum created within the cap
C by the descent of the piston ( in the cyl-
inder I will retard the downward move-
ment of the parts, and they will be per-
mitted to move downward only so fast as
water or air can pass from the interior of
the inner tube K to the cap C through the
groove ¢ in the screw L. By regulating the
size of this by-pass by adjusting the screw
1, (the groove ¢ being tapered) the closing
movement of the valve can be gaged as de-
sired.

Tt will be understood that svhen the main
alve is closed as in Fig. 4, the interior of
the casing A, between the upper side of the
main valve and its seat, and the under side
of the piston G, is filled with water under
pressuie admitted through the pipe-connec-
tion B and the coupling B’ by the open
valve €7, and that when the main valve is
lifted from its seat water under pressure
rushes downward through the open valve
seat and fills the lower part of the casing A
and pipe D, the escape of the water to the
closet through the pipe D not being as free
as its admission throueh the valve-seat when
the valve is lifted. Whenever the valve is
opened, therefore, the consequent upward
movement of the valve and piston will dis-
place part of the water in the cap C, which
displaced water will escape downward inte
the discharge chamber through the tube H,
inasmuch as the valve @ has been lifted
from its seat so as to afford a free com-
munication of the water thereat. At the

closing movement of the main valve and :

downward movement of the piston such free
communication with the interior of the cap
¢ will be cut off by the closing of the valve
Q, leaving only the minute passage or by-
pass ¢, through which the water will again

70

80

90

10C

105

1190

1is



10

15

20

25

30

35

40

45

50

60

65

976,664

pass upward into the cap C as the main
valve slowly descends upon its seat. After
the valve is closed and during the time it
remains closed, therefore, the middle por-
tion of the main casing A will remain filled |

with water and the cap C will remain par- |

tially filled with water. The main valve
remains seated inasmuch as the area of such
valve is larger than the avea of the eylinder
G. Consequently there will alwavs be a
ereater pressure exerted on the main valve

1 order to force or rather hold it to iis|

seat.

The purpose of the flange » projecting
upward from the disk @ of the main valve
and adapted to seat, at the end of the up-
ward movement of the parts, against the
packing-ring I, is to form a tight joint at
that point and thereby )Ve\'ont the water
‘under pressure leaking past ﬂm piston G
within the cylinder I during the time the
main valve 1s lifted from its seat, which
might otherwise occur and pm(hl(e back-
pressure upon the upper end of the piston
(. This provision may be omitted where
the valve is used as a hand-operated valve,
as may also the disk J upon the lower end
of the tube H, since in such event the main
valve is sunplv lifted from its seat by means
of the operating handle and at once re-
leased and there is no occasion for cutting
off the flow of water to the closet while the
main valve is open.

The circular member M carried by the
lower end of the inner tube K approxi-
mately (bnt not snugly) fits the internal
bore of the extreme lower end of the valve
asing A and pipe D, Tig. 4, but the casing
A flares oulward above its lower end so that
when the parts ave lifted by rocking the
shaft P and swinging upw ‘ud the arm O
there will be a large free passage within the
casing A dl‘Ol'ﬂld “the member M. As the
Darts de%cend however, and the main valve
‘1pp1'oqches its seat, the downward move-
ment of the member M through the inwardly
contracting lower end of the casing A will
gradually reduce the size of the passage
around said member M and restrict the flow
of water from the interior of the casing A
to the pipe D and closet. As the lower por-
tion d of the main valve enters the seat T
the water within the casing beneath the
valve will be trapped as it were between smd
valve and the disk M, and as the valve is ¢
larger diameter than the disk it follows tnat
the parts can therefore descend only so fast
as the escape of the water downward around
the disk M will permit. The provision of this
construction and arrangement of the parts
prevents the main valve being forced snd-
den]y against its seat at the end of its clos-
ing movement and the consequent “ hammer-
ing ”” which might otherwise occur.

The chamber within the cap C of the cas-

g
R

a8

ing constitutes what may be called the re-

1dlng chamber, the space within the casing
A opposite the p1pe -connection B (I»ntwecn
the main valve and under side of the piston)
constitutes the inlet chamber, and the space
beneath the main valve and its seat, within
the casing, constitutes the discharge cham-
ber; and it will be seen that the retarding
Phambet is in communication by central sup-
ply and exhaust passages with the discharge
chqmbcr in the lower part of the casing, the
water in the retarding chamber escaping
dewnward through said central passages as
the main valve and piston are lifted, and
passing upward through the supply passage,
from the discharge chamber to the retard-
ing chamber, ag the piston descends and the
main valve clozes. When the valve is closed

: the water pressure is entirely cut off from

the retarding chamber and the latter is in
communication (by the minute supply pas-
sages or by-pass) with the atmospliere,
through the discharge chamber and closet.
These conditions are novel in valves of this
character, and are of nnpmhnco in the op-
eration of such valves. Owing to the fact
that the retarding chamber has no communi-
cation with the inlet chamber or water- -sup-
ply (except thr 'mOh the discharge chamber)
and owing to the fact that the water pres-
sure in the discharge chamber is gmdnallv
reduced as the main valve approaches its
seat and cuts off communication with the in-
let chamber it follows that there is no con-
siderable pressure in the retar dan chamber
during the closing movement of The valve,
and the result is that the latter moves to its
seat slowly and gently, without any sudden
shock or jar or hammering at the end of its
closing movement, as is likely to occur where
the supply passage or by-pass Tor the rvetard-
ing mmmbm communicates dir ectly with the
inlet chamber or pressure qupph and the
\"alve closes under pressure in the vetarding

bamber, as is common in other valves of
thQ character.

A further novel feature of my new valve
relates to an adjustable throttle-valve inter-
posed in the supply pipe, for regulating or
entirely cutting off the supply of water ad-
mitted to the main valve of the closet. As
before explained the main casing A is pro-
vided upon one side with the pipe » connection
B which is coupled by a union nut B’ with
a short pipe section B3’ interiorly threaded
at its opposite end to be screwed upon the
e\terlo]‘lv threaded end of the supply pipe.
A suitable packing ving is interposed be-
tween the parts B and B’ to form a tight
joint, while the member B is provided at
its inner end with an inturned f‘flnoe adapt-
ed to form a seat for a valve ¢/ having a
convex outer surface from whose center pro-
jects a threaded stem €’ passing through a
threaded holein a bridge D’ extending across
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the interior of the member B”’. The valve
¥ is provided upon its opposite edges with
slotted ears «” which engage ribs 0 “formed
upon the inner surface of the pipe connec-
tion B and serve to prevent rotation of the
valve O’ and to guide it in its inward and
outward adjustments. In the drawing the
valve ¢’ is shown in a position 1]1L87']T1"’d]‘1t\,
its closed position and its maximum open
position. By slightly loosening the coupling
nut B’, s0 as to permit 1ndependen‘l rotation
of the members BB and B, and turning the
member B’ in one direction or the other,
the valve ¢’ will be moved toward or from
its seat, to reduce or increase the size of the
passage avound it, as mav be desived. In
1mt1‘.,¥v setting or adjusting the valve ¢/
the member B”” will be turned as above in-
dicated and the coupling nut B’ then tightly
serewed up again; but after the main valve
has been connected to the supply pipe and
to the closet the practice will be to discon-
nect the valve from the closet and loosen the
coupling nut B’ and then turn the whole
valve in one direction or the other relatively
to the fixed member B’ screwed upon the
supply pipe, and qﬂer the valve ¢ has been
adjusted to the desived position the main
valve will be reconnected to the closet and
tho (‘Odpﬂl]() nut B’ tightened again.

A tight joint is eff tocted and maintained
De tw sen the rock shaft P and the valve cas-
ing by the novel means shown more particn-
1‘111,\7 in ¥ig. 5. As there shown the vock-
shaft is surrounded by a bushing P’ slipped
over the shaft from its oppesite end and
screwed into the casing A. The rock-shaft
P i3 provided with a shoulder ¢" between
which and the inner end of the bushing T
is confined a packing-ring ', and the 1‘()dr
shaft is cons tantly ])1'e‘5f~e(1 outward and 1
shoulder ¢ toued tightly against the pack-
ing-ring o’ bv a spring ¢’ confined betiween
the inner end of the rock-shaft and the op-
pesite wall of the casing. Tn the present
instance this spring is a “coiled spring hdd
in place at one end bs enw\omg a stud 7
formed upon the inner face of the casing

and having its <>ppoqm\ fre end projected
centrally from the coil and engaging a ta-

pered recess formed in the end of the rocl-
uhuf This particular conﬂtrnd‘ion and ar-
rangement of the spring ¢ and its engage-
ment with the rock-shaft facilitates the
veady assemblage and self-adjustment of the
pfuts, but may be varied without losing the
main advantages of this feature of my in-
vention, which consist in I)L()Vi(“ng and
readily maintaining a tight joint Dy the
Vu\]dmg pressure of the shoulder ¢ ’ againss
the packing-ring " without producing ob-
]e('tloimb e friction, as is the case where an
ordinary stuffing:1 hox i emploved.
particularly important where the valve is to

This is -
; bﬂ emplovnc!_ as a hand-operated valve, in

gk 975,664

be mtmmtlcaﬂv operated by the seat, in the
manner to bh now explained.

As shown in Fig. 1 the rock-shaft T has
secared to zmi )1')1(%{11}0 forwardly from
its outer end a «‘101% arm R connected by a
depending adjustable link R with the rear
(md of nn arm R, Fig. 2, formed upon and
projecting rearway (11‘ from a sleeve 5, Figs.
1, 2, and 3, which sleeve has 1 “0‘11‘11105 at its

ppocito ends in vertical supports 8 “eecured
at their lower 0110 in the
ing longitudinally through the sleeve S is
a rod U which is ‘surrounded at one end by
a cotled spr ing 1" connected at one end to
the rod and at its ODDO\NC end )m]ecimo
1*&1-“1'0 nd comm o in a recess at ¢’ in
one of the suppm ts S AL e r)ppOSite end
the rod U is exteriorly threaded and extends
through a threaded hole Lh@ otherwise

Josed end of th 1o sleeve
wpon its onter end n lock-nut V engaging
the end of the gJewe S and by uontemno
which the rod U and sleeve are locked to-
gether. The rvod U has a nick formed in
its end for the re opdon of a serew-driver
so that by loosening the lock-nut V the rod
may be turned i one divection or the other
to regulate the tengion of the spring U’.

Ag will be understood from the foregoing,
th e locking of the rod U and sleeve S to-
getlier by meang of the nut V causes the
spring U’ connecled to the 1.00 T to exert
its force upon the sleeve 5. The latter is

1dle with & forwardly

provided near H~ midd
‘)H)W(‘thﬂ arm W, which extends under the

wedge of the seat . The latter has se-
.med £ it hinges Y ‘provided at their rear
ends with (,'up«:f;l;.lph([ bearings {itting over
the op posite ends of the slou'(l &, by which

the seat is km,j‘.ov“d and held in ph@c The
spring U7 tends to turn the sleeve S in a

divection to throw the arm W upward, its
movement in guch dirvection being limited by
any suitable means, in the pres ent instance
by the limit of dow: vzu'a movement per-
mitted the pm‘is connected to the rear end
of the arm B, Ig. 1. The seat X is free
to be swwung up and down independently of
the other parts deseribed, and in normal

sition "“s‘v— upon the arm W and is held
clightly ck‘” ted thereby as in Fig. 1. When
entirely depressed upon the closet T it will
rock the steeve S and the reby throw the vear
end of the aym R’ upward, thereby rocking
the shaft P and own"li ing the main valve as
heretofore des (Hmd. When Ule seat 18 ve-
leased the spring U’ will veturn the parts
toward normal 1)(Mtwn and permit the main
valve to (‘“adn idly close as heretofore de-
seribed.

While my new valve has been designed

mow particularly for automatic operation
yv the seat, it will be understood that it may

closet T. E\t011d~ ‘

e &, and hag serewed
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which case the rock-shaft P would be simply
extended as uenal to form a handle.
IHaving thus fully deseribed my invention,
I clalm
. A water closet valve ha\'mo inlet, dis-

(hleO and retarding chambers. the latter !

two chambers havmo a communicating es-
cape passage and 2 sepalatc by pass or re-
stricted passage; substantially ag described.

2. In a water closet valve having inlet,
discharge and retarding chambers, an ex-
haust passage between {he latter two cham-
bers a supply passage or by-pass for the re-
tarding chamber connecting such chamber
with the dise charge chamber “and contr olling
the closing movement of the valve, and
means for gradually reducing the water
pressure in the discharge chamber as the
valve closes, substantially as deseribed.

3. In a water closet valve having inlet,
discharge and retarding chambers, an ex-
haust or escape passage connecting the re-
tarding chamber with the discharge cham-
ber, a valve controlling such passage and op-
erating to open the same at the opening
movement of the main valve and to close the
same at the closing movement of the main
valve, and a supply passage or by-pass for
the rvetarding chamber connectmO such
chamber with the discharge chamber and
serving to control the closmg movement of
the main valve, substantially as described.

4. In a water closet valve having inlet,
discharge and retarding chambers, an ex-
haust or escape passage for the retarding
chamber communicating with the discharge
chamber, a valve controlling the same, a
supply passage or by-pass for the retarding

chamber connecting the same with the dis- |

charge chamber, and means for reducing the
water pressure in the discharge chamber as
the main valve closes, substantially as de-
seribed.

5. In a water closet valve having inlet,
discharge and retarding chambers ar Lanoed
in axial line with each other, a central
supply passage or by-pass which is restrict-
ed and extends through the inlet chamber,
connecting the 1‘eta1dmo chamber with the
chscharoe chamber, and a separate exhaust
passage Tbetween the retar ding and discharge
chambers; substantially as described.

6. In a water closet valve having inlet,
discharge and retarding chambers arranged
in axial line with each other, a central ex-
haust or escape passage extending from the
retarding chamber through the inlet chani-
ber into the discharge chamber;’a valve con-
trolling such passage, and a central supply
passage or by-pass for the retarding cham-
ber also extending through the inlet cham-
ber and connecting the retarding chamber
with the discharge chamber, substantially as
described.

7. In a water closet valve having a middle

l

53

inlet chamber and discharge and retarding
chambers upon either side and in axial line
with it, a main valve and a piston moving to-
Oebnex, the former controlling communica-
tion between the inlet and dlscharge cham-
bers and the latter serving to separate the
inlet and retarding chamber and a pipe or
tube forming ceniral supply passage or by-
pass for the retarding chamber and extend-
ing through the piston and main valve and
connectmo the retarding chamber with the
dlscharoe chamber, subswntmlly as de-
seribed.

8. In a water closet valve having a middle
inlet chamber and discharge and retarding
chambers on either side and in axial line
with it, a piston separating the inlet and
1et‘1rdlnl) chambers, 2 main valve carried by
the stem of said plston and controlling com-
munication between the inlet and discharge
chambers, and a pipe or tube forming a
supply passage or by-pass for the retarding
chamber and extending through the piston
and its stem and communicating with the
discharge chamber, substantially as de-
scribed.

9. In a water closet valve having a middle
inlet chamber and discharge and retarding
chambers on either side and in axial line
with it, a piston separating the inlet and
1eta1dm0 chambers, a main valve carried by
the stem of said piston and controlling com-
munication between the inlet and discharge
chambers, an escape or exhaust passage for
the retarding chamber extending through
the piston and its stem and communicating
with the discharge chamber, a valve con-
trolling such passage, and a pipe or tube
i'oumng a supply passage or by-pass for the
retarding chamber and extending through
the plston and its stem and commamcahnv
with the discharge chamber, substf\ntnllj)
as described. '

10. In a water closet valve having a re-
tarding chamber for centrolling the closing
movements of the main valve and having a
discharge chamber, and separate exhaust
and supply passages between the retarding
and discharge chambers; the supply passages
being restricted as compared with the ex-
haust passages substantially as described.

11. In a water closet valve having a re-
tarding chamber for controlling the closmg
movement of the main valve, a restricted
supply passage or by-pass for said retarding
chamber communicating with the water pres-
sure at the discharge side of the main valve
when said valve is opened and communicat-
ing with the atmosphere through the dis-
charge end of the valve when the main valve
is closed, and an exhaust passage normally
substantially closed but opened in the open-
ing movement of the main valve for reliev-
ing the retarding chamber when such main
alve is opened; substantially as described.
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12. In a water closet valve having inlet,
discharge and retarding chambers, a plston
separating the inlet and retarding chambers,

a main valve moving with said plston and |

controlling communication between the inlet
and dlscharoe chambers, a supply passage or
by-pass for the retarding chamber communi-
cating with the water supply during the
closmcr movement of the main valve and cut
off therefrom and communicating with the
atmosphere when the main valve is closed,
and a valve-controlled exhaust passage for
relieving the retarding chamber when such
main valve is opencd substantially as de-
scrlbed

In a water closet valve having inlet,
dl%char% and retarding ch‘hnbels, a pmton
separ: atmo the inlet and retar ding chambers,
a main valve moving therewith and control-
ling communication between the inlet and
dlschaloe chambers, an exhaust or escape
passage  for the retarding chamber, a valve
controlling said passage, and a by- -pass or
supply passage for the retarding ch(unbei
communicating with the water supply dur-
ing the closing movement of the main valve
and cut off therefrom and communicating
with the atmosphere when the main valve
is closed, sublmnmllv as described.

14, Tn a water closet valve hav ing inlet,

discharge and retarding chambers, a piston
separating the inlet and retarding chambers,
a main valve carried by the stem of said
piston and controlling ‘communication be-
tween the inlet and dlschfuo Lhd]l‘n)(‘ls,
separate xupnl\f and exhaust passages for
the retarding chamber extending through
the piston stem and commnnmahno with
the water supply during the d(mno move-
ments of the main vnl\c and with the ai-
mosphere after said valve is closed; sub-
stantially as deseribed.

15, In a water closet valve having inlet,
discharge and retarding chambers, a piston
separating the inlet a and retar ding chambers,
a main valve carried by the stem “of said Pls-
ton and <ont10ﬂm<> communication between
the inlet and dischar ¢e chambers, an ex-
haust or escape passage for the 1ot,uumo
chambel extending thlmmh the piston andl
piston-stem, o valve c(muoﬂmﬂ satd pas-
sage, and a supply passage or b\, -pass for
the 10‘.11(1'110 chamber  communicating
through the p1ston and piston-stem with | the
water supply during the closing movement
of the main valve and with the atmosphere
after said valve is closed, sibstantiall Iy as
described.

16. In a water closet valve having inlet,
discharge and retarding chambers Zand a
main valve LOIlthHan “communication be-
tween &ur'h chambers, a supplemental valve
operating to closc communication between
the inlet chamber and the discharge and re
tarding chambers when the main valve has

K

{
|
i
!
\
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been fully opened, and to open communica-
tion between said chambers as the main
valve closes, Hnbs;mtnlh as deser

d

Al

17. In a water closet \d!\( hm‘mo nlet
and digcharge chambers and a main valve
controlling  comunication b(twen said

chambers, a supplemental v alw woving with
the main valve and operating to close coni-
munication between the mlu chamber and
the discharoo and retarding chambers when
the main valve is fully opened and to open
communication between said chambers as
the main valve closes, sulMamm]lv as de-
scribed.

18. In a water closet valve hanno inlet,

¢ discharge and retarding chamber, a piston

sepfu‘ahno the inlet and 10141(11110 chambers,
two separate passages extending Un"mwh
said piston and connochnﬂ the ret al(lmo
chamber directly with the disehar oe chant-
ber, one of said passages being a supp]y pas-
sage for the supply of fluid from the dis-
charge chamber to the ret tarding chamber
and Deing restricted in carrying capacity as
(ompmed with the other passage w hich ex-
hausts the retarding chamber for nornnttnw
the quick opening movement of the main
valve, a main valve carried by the stem of
said piston and controlling communication
between the inlet and discharoe chambers,
and a supplemental valve also carried by the
stem of said piston and operating to ‘close
c<)1nxnllln&m<)11 ‘)of\\\‘m] iho inlet and dis-
charge chambers when the main valve s
J,ully pened; substantially as deseribed.

19. In a water closet valve having inlet.
discharge and retarding chambers (ultmoed
in axial line with each other, a piston sep-
arating the inlet and retarding chambers, a
main valve carried by the steni of said piston
and controlling communication between the
inlet and disch harge chambers, a supple-
mental valve also carried by the stem of said
piston and operating to close the communi-
cation between the inlet and discharge cham-
bers when the main valve is fully opened.
and sepavate supply and exhaust passages
for the retarding chamber extending through
the piston and p!&{on stem and into the dis-
charge chamber for controlling the closing
movement of the main valve and permit 11110
the quicl opening of the latter; sub%mntmﬂv
as deseribed..

20. In a water closet valve having inlet,
discharge md retarding chambers avranged
in axial line with each ‘other, a piston sepa-
rating the inlet and retarding chambers, a
main valve carried by the stem of said pis-
ton and controlling communication between

the inlet and discharge chambers, a su pp](\— il

mental valve also carried by the stem of
said piston and operating to close communi-

cation between the inlet and discharge cham-
bels when the main valve is fully opened,
an escape or exhaust passage from the re-
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tarding chamber extending through the pis-

ton and piston-stem, a valve controlli ing said
passage, and a by-pass or supply passage
for the retarding chambel also extending
through the 1)1ston and piston-gtem and con-
trolhno the c]oan movement of the main
valve.

21. The combination, with a closet and its
seat, of a valve having inlet, discharge, and
retardmo chambers, a main valve control-
ling communication between the inlet cham-
ber and the discharge and retarding cham-
bers, a piston between the inlet and retard-
ing chambers for operating the main valve,
a lee-ooverned by-pass or conduit L\tend-
ing dnectly between the retarding and dis-
chfuwe chambers and passing a\mlh
throucrh the piston for quickly exhausting
or rehevmo the retarding chamber of ﬁuld
a second by pass or conduit extending be-
tween the retarding and discharge chambers
for admitting fluid to the 1e’r‘11(hno cham-
ber in the closmo movements of the main
valve and of less carrying capacity than said
exhaust by-pass, a supplemeutal valve op-
erating to close communicaticn between the
inlet and discharge chambers when the main
valve is fully opened, and means operated by
the closet seat to open the main valve:; sub-
stantially as deseribed.

22. The combination, with a closet and
its seat, of a valve having in let, discharge
and retarding chambers, a main valve con-

trolling communication between the inle¢
chamber and the discharge and retarding

chambers, a supplemental valve e operating to
close communication between said chambers
when the main valve is fully opene(l, means
operated by the closet seat For opening the
main valve, and a restricted by-pass or sup-
ply passage connecting the retarding cham-
ber with the dlsch‘u‘cre chamber and con-
trolling the closing movement of the main
valve, substantmlly as described.

23. The combination, with a closet and its
seat, of a valve havmo inlet, discharge, and
retarding chambers, a main valve Contm]—
ling communication between the inlet and’
dlschmoe chambers, a supplemental valve
operatlno to close COlDlnHlllC‘lthh between
said chambers when the main valve is fully
opened, an escape or exhaust passage for the
retarding chamber, a valve controlling said
passage, a supply passage or by-pass for the
retarding chamber, and means operated by
the closet seat for opening both the valve
controlling the escape or exhaust passage
and the main valve, substantially as de-
scribed.

24. The combination, ‘with a closet and its
seat, of a valve havmo inlet, discharge, and
retar ding chambers, a plston separating the
inlet ‘lnd retarding chambers, a main valve

carried by the stem of said piston and con-
trolling communication between the inlet

s

and  discharge chambers, a supplomoni I
valve also carried by the stem of S‘ﬂd pisten
and operating to close cemvmunication ho-
tween said chambers when the valve s fully
opvne(’x separate supply and exhaust pas-

sages for the retarding chamber, and means
onemted by the closet seat for opening the
main valve, substantially as described.

25. In o water closet valve, a valve casing
having a retarding chamber, an open- ended
cyhnder T located therein and surrounderd
by an annular sediment chamber formed he-
tween its outer walls and the inner walls of
the retarding chamber, a main valve in said
casing for controlling the passage of water
therethrough, a hollow piston movable with-
in said cvhndel B and having a hollow stem
communicatmn with its 111101'101‘ and con-
nected with said main valve, said Liollow
piston being also arranged to communicate
with the ldaldlllf) chamber, and means for
governing said cmnnmmmhon and to open
the same in the opening movements of the
main valve; substantially as described.

26. In a w ater closet \flh'e, the combina-
tion of the casing A having inlet and dis-
charge chambers, a removable ap C con-
nected with the casing and formmg a ve-
tarding chamber, an open-ended cylinder I
having an outwardly extending marginal
flange I’ clamped between the cap € and
the casing A, said cylinder I& being arranged
to form an annular sediment chamber he-
tween its outer walls and the i mner walls of
the cap C. a main valve governing the pas-
sage of water through the casing. a piston G
whlch is arranged to travel in the W]mde
R and which is hollow and adapted to cor
municate directly through its upper end
with the Je{fuchno chamber and thy ough its
stem with the dise harge chamber, and sepa-
rate valve devices for governing said com-
munications; substantlflllv as described.

97. The combination of the ca wsing, the
eylinder L. the piston G working therein
and provided with the depending tubular
stem H carrying the nmin valve coliperat-
ing with the seat I, the central hollow tuabe
K extending longitudinally through the pis-
ton stem I and piston G and provided at its
upper end with a by-pass connecting the
interior of the tube with the chamber above
the piston and with a valve con’uolhno com-
mmumh(m between said chamber and the
hollow pisten stem, said central tube K hav-
ing limited movement independently of the
piston and main valve e, and means for lifting
said tube K, subst(mtm]ly as deseribed.

28. The combination of the ca 1sing com-
posed of the body portion A and the cap C,
the open-ended cylinder B secured therein,

thie hellow piston G working in said cylinder
and having the depending tubular stem H
carrying the main valve cobperating with
the seat I, the central tube K e\tendmo lon-
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ItmluLNh through the piston sten I and
igton G a nd pxovmed at its upper end with
e screw Lo having the by-pass ¢ (‘(mnectmu
e interior of said tube with the chambe
ove the piston and the nut § screw 0(1
Hamv(,n and codperating as a valve with the
top of the piston G, o‘ld rovided at its
lower end swith the ,shouldm f aﬂapted to
permit Hmited upward movement of the
fube K independently of the piston stem and
to then ¢ the lower end of the piston
stem and 1ft the latter and the parts car-
ried by it, and means for Lifting said tube
K, substantially as deseribed.

29. In a water-closet valve, the combina-
tion of the casing having the valve-seat I,
the cyhnder X, The ]nchmg ring It sur-
roundine its Iower end, the plﬂton G work-
ing 10 said cylinder and ha wing the depend-
ine stemy H, and the main valve H’ cavried
by the stem I and cobperating in its lower
position with the seat I and in its upper
position with the packing-ring ¥, substan-
tially as described.

30. The combination of the casing, the
(‘yunder I8 secured thevein, the packing-rine
B surrounding the lower end of said cylin-
der, the pisten G working in said cylinder
cmd having the dependm'> tubular stem Ln

he main V‘H\L carried by said stem I and
wmx-minu' in its lower position with the
seat ‘{
paciking-ring ¥, the central tube K having
‘\t its upnu mﬂ the by-pass and tho valve
<0<,pe ating with the upper end of the pis-
ton (3, aud provided at its lower end with
the shoulder 7 adapted to codperate with the
lower end of H;e plston stem H, and means
for lifting the tube K, substantially as de-
seribed.

31 In a water closet valve, the combina-
Uon of the casing pl(‘Vlde Wlth the valv
seat I, X, the hollow piston &G

P
th
t

on o
CIE

the eyl nder i,
W(nkinﬂ t‘buem fmd hav}no the hol ow or
(ulan;zed to commumc'ﬂe b its uppei, end
with the retarding chamber and at its lower
end through the piston with the discharge
chamber, the main valve H’ carried by said
valve stem and codperating in its lower posi-
tion with the seat I, valve devices control-
Iimg said conmnunications of the hollow pis-
ton with the retardine chamber and dis-
charge chamber, vespectively, a movable tube
I extending through the stem H for con-
trolling the flow of water through cylinder
K, and the disk J carried bv the stem H al
a point beneath the valve ¥’ and cotperat-
ing with the seat I when the main valve is
in elevated position to cut off the passage
of water through the valve casing.

32. In a \"‘Ltu' closet valve, the combina-
tion of ‘rhe casing having the seat I, the cyl-
inder I, the pfxckmo -ring K around the
lower end of said cylinder, the piston G

and ln ]L" upper position with the ‘

I between
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working in said ¢ylinder and having the de-
pending stein H, ‘the main valve I carried
by sa'd stem and coooemting i its Jower
position with the seat I and in its upper
position with the nacking- 1‘1110 ¥, and the
disk J carried by the stem I heneath the
valve M’ and codperating with the seat I
when the valve Fi’ ig lifted to its upper posi-
tion, substantially as described.

33. The combination of the casing com-
posed of ﬂ’e body portion A and the cap ©
serewed into its upper end, the cylinder X
pmwckd at its lower end with an outwardly
projecting uanoc B’ confined between the
lower end of he cap € and a shoulder upon
the cas'ng A, the packmo ring I confined
said fdange and shoulder and pro-
jecting inwardly beneath the cylinder I,
the piston G working in the cylinder E and
having the depeﬂmug stem IT, and the main
valve H’ carried by the stem H and pro-
vided with the up-turned flange 6 adapted
to cobperate with the packing-ring F when
the valve is in its upper position, substan-
1‘-:111\ as dcsulbbd

34, The combination of the casing having
the seat I, the cylinder B, the piston G worle
ing theren and having the depending tubu-
lar stem H, the main valve 317 carried by
said stem and cobperating in its lower posi-
tion with the seat I, the disk J also carried
by said stem beneath the valve H’ and co-
operating with the seat I to close the sane
when the valve is in its upper position, the
central tube I extending longitudinally
through the stem I and plston G and hm-
ing at its upper end a by-pass and a valve
(,mpeluuno with the upper end of the pis-
ton G, and provided at its lower end with
a shoulder f adapted to cedperate with the
lowver end of the stem I, and means for lift-
ing the tube I, substantially as described.

35. In a water-closet valve, the combina-
tion of the casing A having the seat I and
contracted lower end, the main valve H” ¢
operating with the seat T and the disk. ‘H
suppor ted by and movable with the main
valve and codperalting with the contracted
lower portion of the casing A in the manner
and for the purpose des seribed.

36. In a water-closet valve, the combina-
tion of the casing having the contracted
lower portion and seat I , the cylinder E, the
piston & therein having the ckpendmg tubu-

17 carrvied by said

as

lar stem H, the valve I
stem and u)oremtme with the seat I, the
central tube I extending longitudi lnlly
through the stem I and plston G and pro-
vided at its upper end with a hy-pass con-
necting the interior of said tube with the
chamber above the piston and with a valve
cobperating with the upper end of the pis-
ton G, and carrymg at its lower end the
disk M cobperating with the contracted
lower portion of the casing A, and means
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for lifting the tube K and cobperating parts,
substantially as described. :

37. In a water-closet valve, the combina-
tion of the open-ended cylinder E, the hol-
low piston (3 therein, the depending tubular
stem H, the main valve H’ codperating with
the seat I, the central tube K extending
through the piston stem ¥l and hollow pis-
ton G and provided within the latter with
the ports ¢, the screw L screwed into the up-
per end of the tube K and provided with th
groove ¢, and the nut ¢ carried by said
screw L and cobperating as a valve with the
upper end of the piston G to control the pas-
sage £ around the tube I, and-means for
lifting the tube K and coGperating parts,
substantially as described.

38. The combination, with the valve-cas-
ing having the pipe-connection B, of the
pipe-section B’’ provided with the bridge
D’, the coupling nut B’, the valve ¢’ having
the threaded stem €'’ passing through the
bridge D’, and means for preventing rota-
tion of the valve C’ relatively to the pipe-
connection B, substantially as described.

39. The combination, with the valve cas-
ing having the pipe-connection B provided
with the ribs &', the pipe-section B’* having
the bridge D’ and inturned flange forming
a valve-geat, the coupling nut B’, and the
valve C” having the threaded stem passing
through the bridge D’ and provided wwith
the grooved ears ¢’ engaging the ribs &’
upon the pipe-connection B, substantially as
described.

40. The combination of the valve casing
A, the bushing P’ secured thereto, rock shaft
P extending into the bushing and provided
with the flat annular shoulder ¢" and also
having a conical recess at its extreme end, a
coiled spring ¢ having one end bent to a po-
sition along the central axis thereof and pro-
jecting therefrom and into the apex of the
conical recess, and means within the valve
casing for engaging the other end of the
spring and thereby keeping the same cen-
tered ; substantially as described.

41. The combination of the casing A hav-
ing the stud 7/, the bushing P’ screwed
therein, the rock-shaft P extending through
said bushing and provided with the annular
shoulder ¢’, and having the tapered central
recess in its inner end, and the coiled spring
¢’ engaging at one end the stud f” upon the
casing and having its opposite end centrally
projected into the tapered recess in the end
of the rock-shaft P, substantially as de-
scribed.

42. The combination of the valve casing,
having inlet, discharge and retarding cham-
bers, a cylinder E in the retarding chamber,
a piston having a hollow head working in
said cylinder provided with a hollow stem, a
main valve carried by said stem,said hollow
head being arranged to communicate with the

D

retarding chamber and through its piston
stem with the discharge chamber, a tube ex-
tending axially of said piston stem and piston
head and arranged to communicate with the
retarding chamber at a point above said pis-
ton head, a valve carried by said tube for
governing the communication between the
retarding chamber and the interior of the
piston head, and means for operating said
main valve and also the tube, but operating
said tube and its said valve slightly in ad-
vance of the opening movement of the main
vaive; substantially as described.

43. The combination of the valve casing
having inlet, discharge and retarding cham-
bers, a main valve for controlling the pas-
sage of the water through the casing, a cyl-
inder X located in the retarding chamber, a
piston comprising a hollow head G working
in the cylinder and a hollow depending stem
H extending axially through the inlet cham-
ber and into the discharge chamber but leav-
ing an annular passage for water from the
discharge chamber to pass upward, the inte-
rior of said piston head being arranged to
communicate with the retarding chamber
and with the discharge chamber, a valve
controlling communication between the inte-
rior of the piston and the retarding chamber
and permitting the quick exhaust or relief
of fluid from the retarding chamber through
the hollow piston head and its hollow stem
and directly into the discharge chamber, a
tube K extending axially through the piston
head and its stem and carrying the valve Q
at its upper end, said tube being arranged to
communicate with the retarding chamber
through a restricted passage for supplying
fluid to such retarding chamber in the clos-
ing movements of the main valve, and means
for operating said piston and said valve Q;
substantially as described.

44. The combination of a casing commu-
nicating with the water discharge of a wa-
ter closet, a rock shaft extending therein,
and having substantially conical end recess
and a spring received at one end by such re-
cess and abutting at its other end against
the casing and valve mechanism operated
by such shaft. ‘ '

45. The combination with a water dis-
charge pipe D having a laterally arranged
chamber and communicating with a water
closet, of valve mechanism governing the
discharge in such pipe, a rock shaft P ex-
tending into such chamber for operating
such valve mechanism, such shaft having a
flange ¢’ and having its end within such
chamber conically recessed and a spring
with one end received by such recess and the
other abutting a wall of the chamber; sub-
stantially as described.

46. The combination with a water dis-

-charge pipe having a laterallv arranged

chamber and communicating with a water
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closet, of valve mechanism governing the
discharge in such pipe, a rock shaft P ex-
tending into such chamber for operating the
valve mechanism, said shaft being provided
on its extreme inner end with a conical re-
cess and also provided with a flange ¢/, a
bushing p” secured in such chamber and en-
circling the shaft P, packing d” confined be-
tween the flange ¢’ and the inner end of such
bushing, a coiled spring ¢” having one end
turned and pointing in the direction of its
central axis and projecting into the apex of
said conical recess, and a stud 7’ formed on
an inner wall of the casing and arranged to
engage the other end of the spring; substan-
tially as described.

47. The combination with a water dis-
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charge pipe D having a laterally arranged
chamber and communicating with a water
closet, of valve mechanism governing the
discharge in such pipe, a rock shaft P ex-
tending into such chamber for operating
such valve mechanism and provided with a
flange ¢’, the inner end of such shaft being
conically recessed and a spiral spring inter-
posed between a wall of the chamber and
the end of the shaft, an extreme end of the
spring bearing in the apex of the conical re-
cess; substantially as described.

EARL G. WATROUS.
Witnesses:

Epwarp Recror,
Lzoxora WisEMaN.
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