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1n the State of Illinois, have invented a cer-
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specification of Letters Patent.

Pavented Nov. 15, 1910.

Application filed June 21, 1899. Serial No. ¥21,330.

To all whom it may concern: _

Be 1t known that I, Earu G. WaTrous, a
citizen of the United States of America,
residing at Chicago, in the county of Cook,

tain new and useful Improvement in Water-
Closet Valves, of which the following 1s a
cescription, reference being had to the ac-
companylng drawings, forming part of this
specification.

My invention has for its object the provi-
ston of an 1mproved slow-closing water-
closet valve, adapted more especially to be

capable of use as a hand-operated valve. Its
novelty will be heremafter 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 1mproved valve arranged to be automati-
cally operated by the seat; Fig. 2 a detail
top-plan view of the rear portion of the seat
and 1ts hinges and coGperating devices; IFig.
3 an enlarged sectional detail on the line
3—3 of If1g. 2; Fig. 4 a middle vertical sec-
tion of the valve; I1g. 5 a horizontal section
on the line 5—5 of Fig. 4; Fig. 6 a perspec-
tive detail of the adjustable inlet valve in
the supply pipe; and Fig. T 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
V1ews.

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 1s 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 nto its
lower end and communicating with the
closet. Within the upper part of this casing
1s secured an open-ended cylinder K which
in the present instance is provided at its
lower end with an outwardly projecting
flange I&” 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 1nto 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 hereafter referred to.

The provision of the separate cylinder E

automatically operated by the seat but also

within the casing or cap C (instead of em-
ploying the walls of the casing as the cylin-
cer 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
1t 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 &
having a depending tubular stem H which
carries, beneath the piston G, the main valve
H’ which cotperates with an annular shoul-
der or seat I formed upon the internal sur-
tace of the casing A. The main valve H’
may 1n 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 b, a rubber ring ¢ fitting
against the under side of the disk ¢, and a
nut @ screwed upon the threaded exterior of
the tube H, beneath the ring ¢ and serving
to clamp the latter between the nut and the
under surface of the disk «. The nut 4 has
a smooth periphery adapted to pass freely
through but approximately fit the central
hole through the valve-seat I. This particu-
lar construction of the main valve H’ is not
essential to the main features of my inven-
t1on.

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

Kxtending vertically through the tube H

15 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 1nterior of the tube I and the in-
terior of the cap C above the piston G. Car-
riecd by the lower end of the tube K is a
circular casting M having in the present in-
stance a convex upper surface connected by
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 ¥ and

parts carried by it arve free to move up and
down a limited distance independently of
the tube H and parts carried by it. The
stemm M 1s provided with a recess, Fig. 7
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a rock-shaft P having a suitable bearing n

the casing as hereafter described. Upon

- rocking the shaft P in a direction to lirt the
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valve and the piston G.

N7

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 il

and parts carried by it, including the mam

The tube X does not fit tightly within
the tube H, but on the contrary there 1s a
passageway between them, and at its ex-
treme upper end of the tube IX passes
through a hole %4 in the top of the hollow
piston G, which hole is considerably larger
than the tube, to afford free passage between
them. Secured upon the upper end or the
tube K, in the present instance by being
serewed upon the screw I, 1s a nut ¢ con-
stituting a valve and adapted to rest, 1n 1its
lower position, upon a rubber washer It
upon the upper surface of the piston G and
close the passage-way around the upper

end of the tube XK. The latter opens into
the interior of the hollow piston G by |

ports 2. _

The operation of the parts under the
above described construction, assuming the
interior of the casing A above the main
valve, to be filled with water under pressure,
and the cap € 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 1nde-
pendently of the tube I, which will serve
to raise the valve @ at the upper end of the
tube K from its seat upon the top of the
piston {4, 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 I when the shaft P 1s operated as de-
scribed, I provide a groove or grooves m 1n
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’ 1s 1 contact
with the lower end of the stem . The pro-
vision thus made for the escape of the water
within the cap C will permit the piston G

upward movement of the arm O and nner
tube, the shoulder f at the lower end oz the

latter engaging the lower end of the tube

60

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

aged by the end of an arm O fast upon | benes th the piston G.

1

- position, therefore, the water supply will

- As the tube H

075,664

I This will lift the
main valve from and carry it entively above
its seat I and bring the disk J upon the
iower end of the tube I into the circular
opening in the seat I. which 1t snugly fits.
So long as the arm O 18 held m elevated

-

be eut 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
through the opening during the interval be-
tween the lifting of the main valve from 1ts
seat and the bringing of the disk J nto the
same. When the rock-shaft PP and the arm
() are now released the inner tube I and
paits carried by it will mnstantly drop down-
ward until the valve ) upon the upper end
of the tube IX rests upon the washer R
upon the top of the piston, thus cutting ofif

the free communication between the cap €

and interior of the piston G and tube k.
and parts carried by it (in-
cluding the piston (x) then begin to descend
the partial vacuum created within the cap
C by the descent of the piston G 1n the cyl-
inder ¥ 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 € through the
oroove ¢ in the screw L. By regulating the
size of this by-pass by adjusting the screw
., (the groove ¢ being tapered) the closing
movement of the valve can be gaged as de-
sired. _

t will be understood that when the mamn
valve ig closed as in Fig. 4, the mterior 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 adinitted through the pipe-connec-
tion B and the coupling B”" by the open

valve €7, and that when the main valve 18

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 1s
opened, therefore, the consequent upward
novement of the valve and piston will dis-
place part of the water 1 the cap C, which

- displaced water will escape downward inte
to be lifted in its cylinder E by the further

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
C will be cut off by the closing of the valve
), leaving only the minute passage or by-
pass e, through which the water will again
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pass upward into the cap C as the main
valve slowly descends upon its seat. After
the valve is closed and during the tume 1t
remains closed, therefore, the middle por-
tion of the ma '11 casing A will remain filled
with water and the cap C will remain par-
tially filled with water. The mam valve
remains seated inasmuch as the area of such
valve is larger than the avea of the evlinder
(. Consequently there will alwavs be a
oreater pressure exerted on the main vaive
m order to force or rather
seat.

The purpose of the fiange / projecting
apward 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 K, 1s to form a tloht joint at
that point and thereby pr event the water
‘under pressure leaking past ﬂm piston G
within the cylinder E during the time th
main valve 1g lifted from 1ts seat. whw

might otherwise occur and produce back:
pw%mo upon the upper end of the piston
(+. This provision may be omitted where
alve,
as may also the disk J upon Lhe lower end
of the tube H, since 1n such event the main
valve is Slmphr Iifted fromn i1ts 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 1s open.

The circular member M carried by the
lower end of the inner tube K approxi-
mately
bore of the extreme lower end of the valve

asing A and pipe D, Ifig. 4, but the casing
A flares outward above its lower end so that
when the parts ave lifted by rocking the
shaft P and swinging upw fud the arm O
’thele will be a large free passage within the

asing A aronnd the member M. As the
matts de%cend however, and the main valse
‘lppl"O‘lCheS its seat, the downward move-
ment of the member M thr ongh the 1nwardly
contracting lower end of the casing A will
oracdually “veduce the size of the RARERENG
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 I
the water within the casing beneath the
valve will be trapped as it were between %‘HJ
valve and the disk M, and as the valve 15 ¢
larger diameter than the disk it follows t-hat
the parts can therefore descend onlyv 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 sud-
denly 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-

hold 1t to 1fs

2

ing constitutes what mayv be called the re-
tarding chamber, the space within the casing
A op 1“0‘-1t0 the p1pe -connection B (between
the main valve and under side of the piston)
constitutes the inlet chamber, and the space

beneath the main valve and 1ts seat, within
the casimg. constitutes the discharge cham-

ber; and 1t will be seen that the retarding
r‘hmnbei is 1 communication by central sup-
ply and exhaust passages with the dmmmwe
chamber in the lower part of the casing, the
wvater 1 the retarding. chamber escaping
dovwnward through said centraj | 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, as the piston descends and the
main valve clozes. When the valve is cloged
the water pressure 1s entively cut off from
the retarding chamber and the latter is in
communication (by the minute supply pas-
sages or by-pass) with the atmosphere,
thr. ough the discharge cha mber- and closet.
These conditions are novel in wl‘ree of this
character, and are of 11111}01’[%11(30 in the op-
eration of such valves. Owing to the fact
that the retarding chamber has no communi-
cation with the nlet chamber or water- -SUP-
ply (except through the discharge chamber)

- and owing to the fact that the water pres-

sure in the discharge chamber 1s gradually
reduced ag the main valve approaches its

seat and cuts off communication with the in-
et chamber 1t mﬂow' that there 1s no con-

- s1cderable pressure in the retan dmﬂ chamber
(bt not snugly) fits the internal |

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 Supplv passage or by-pass for the retard-
1ng chamber communicates dir ectiy with the
inlet chamber or pressure 'supph and the
valve closes under pressure in the retarding
chamber, as is common in other valves of
this character.

A further novel feature of my new valve
relates to an adjustable throttle-valve inter-
pesed 1 the supply pipe, for regulating on
entirely cutting off the Supph 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 1¢ coupled by a

union nut B with
a short pipe section 13" interiorly threaded
at 1ts opposite end to be serewed upon the
exteriorly threaded end of the supply pipe.
A suitable packing ring is interposed be-
tween the parts B and B’ to form a tight
joint, while the member B’/ is provided at
1ts inner end with an inturned f"fuwe acapt-
ed to form a seat for a valve ¢ having a
convex outer surface from whose center pro-
jects a threaded stem €77 -

(" passing throuoh a
threaded holein a bridge D’ extending across
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1ts seat, to reduce or merease

.bﬂm* o1y the 1rocle shatt P oand ¢

L

the interior of the member B,
(7 18 pr ()‘i]dtd upon its opposite edges with
stotted ears " which engage ribs 07 formed
upon the inner surface of the pipe connec-
tion B and serve to prevent retation of the
valve " and to guide 1t 1n 1ts inward and
outivard &d]w%‘inleni% In the drawing the
valve {7 is shown in a position inter mediate
1ts clesed position and 1ts maximum open
poc,moﬂ By slightly loosening the coupling
nut B, so as to permit 111depend ent rotation
of the members I3 and B”/, and turnming the
member B’ in one direction or the other,
the valve U7 will be moved toward or from
the size of the
mf-*-saﬂ@ around 1it, ags mav be desired. In
mitially setting or adjusting the valve €’
the member B’ will be turned as above in-
dicated and the coupling nut B’ then tightly
screwed up again; but after the main valve

has been connected to the suj pply pipe and

to the closet the practice will be to discon-

nect the valve from thL closet and loosen the
coupling nut B’ and then turn the whole

valve 1 one direction or the other relatively |

to the fixed member B’ screwed upon the
supply pipe, and after the valve €’ has been
adjusted to the desired position the 11“[111
valve will be reconnected to the closet and
Lhe POdpile} nut B’ tightened again.

tlnht jont 1s effocted and me mtaimd
he valve ca
1ng by the novel means shown more pav Ll“l"
1111_‘{ n #1g. 5. Asg there shown the rock-

shatt 1s surrounded by a bushing P shipped

over the chaft from 1ts opposite end and
sereved into the casing A. The rock-shaft
2 1s provided with a shoulder ¢ bebween
which and the wmner end of the bushing ¥
1s confined a packing-ring ', and the 1()(,]:~
shatft 1s const [mtlv ple%ed outward and i

shoulder ¢ ..Eou_f@d tightly against the p.;acl*
ng-ring ¢ by a spring ¢’ confined betiween
the inner end of the rock-shaft and the op-
posite wall of the casing. In the present
instance this spring 18 o colled spring held
In piace at one endl bx eng A 0INY .:1 stud /7
formed upon the inner face “of the casIing

and having 1ts f)})p(}':ﬂto hel end projec cted
centrally from the coil and engaging a ta-
nered recess formed in the end of the rocl-

shatt.

rangement of the sprimg ¢ and its eng
ment with the 1*'}(‘*11—%11{1?1: iauhtﬂteﬁ
ready assemblage and self-
pqlta but may be varied without losing the
main advantages of this feature of myv 1m-
vention, which consist in providing and

"Thig jmhcrhu wnwmdmﬂ and ar-
enoage-

the

readily maintaining a tight joint Dy the
vielding pressgure of the shoulder ¢ a oalnst
the - .;1(‘111111’1—1"11’10 @ without 1)1‘0(111(*1110 ob-

]@011011.“ e fr 1@11011 ag 1s the case where an
ordinary stu %11;.1303 15 emploved.
particularly important where the valve 1sto

- — —_—— —r———r -——

1111%111@11’( of the

A Ea EE o EE B mana T T AarE Al

Thia 18

e o1 L

Ak 075,884

The valve 1 be antomatically operated by the ceat, in the

manner to be now explained.

As shown in Fig, 1 the rock-shaft P has
seenred to and proiecting fc*}.*w-’u'd.].y trom
its outer end a short arm R connected by a
dﬁpeﬂd'nﬂ' 3 dj ustable link P’ with the rear

f e R g, 2, formed upon | and
Dy (}1{16 INg rearwar {11" Trom a sleeve b, If1gs.
Iq 2, u.r.ld 3, which sieeve ]m L“umm: at its
omwﬂ-uﬂ ends in vertical supports S secured
at thewr fower ends 1 the closet T.  Kxtend-
mg longitudinally threugh the sleeve 5 1s
2 vod T which 1s surrounded at one end by
a cotled cﬁa}jmi{g U’ connected at one end to
the rod and at 1ts onpoqfe end )m]ecimﬂ
theretfrom and confing (: 1L 2 recess at ¢’ 1n
one ot lhe %uppm s o' AL It r‘;ppr}me encl

_;hj .
the rod 1 d extends

L 18 exterior h‘“ threaded a
through a threaded hole in _d_l-:a ot.ﬂelW]_&e

0-ﬂd end of th
upon its oufer end a lock-nut V enﬂ*win@
the end of the sleeve S and by tig 11te1"}1110
which the red U and sleeve ave ]001 od to-—
gether. The rod U has a nick formed 1n
its end for the reception of a serew-driver
<o that by loorening the lock-nut V the rod
may be turned m one dirvection or the othen
to 1“("111*’&* the tenzion of the Spl"iﬂﬂ‘ U,

As will be understood from the foregoing.
the locking of the rod U and sleeve S to-
ﬂe*];m bv means of the nut V causes the
SPring " connected fo 'ﬂ‘:o 1‘05 U to exert
its force upon the ](_‘aﬂ‘ﬂ, . The latter 1s
provided near Lh middle with 2 torwardly
nrotecting arm ¥V, which extends under the
reat {Jﬂ% of fhe ceat 3. The latter has se-
crvect m 1t hinges Y wmuded at thelr rear
ends with cup-s lmpm:: pearmes attine over
the opposite ends ot the %li"t‘fﬁ &, by which
the seat 18 supporied and held 1n p]au, The
*-~pimﬂ U’ tends to turn the sleeve S in a
divection to throw the arm W upward, its
movement in such divection being Iimited by
any switable means, in the pmwent instance

by .n(: It of downward movement per-
mitted the pavts fﬁlli]{:cmu to the rear end
ot 1 e arm B, Fig. The seat X 1s iree

to be swung up and f!(m*n mdependently of
the other parts deseribed, and in normal
position rests upon the arm W and 18 held
<lehitly CIU” ted thereby as 1in Fig. 1. When
entirely depressed unon tha closet T it will
rock the sleeve S zn( thereby Hllx}w the vear
end of the aym R” upward, thereby 1001111'10
the shatt I and operating {hie main valve a
. mef{nme (les ;(11;301 When the zeat 13 re-
leased the sping U7 will return the parts
io*ﬁ.‘rmd normal position and permit the main
valve to ;”*1(1{1 ally close as heretofore de-
seribed.

WWhile mv new

valve has been designed

mow particularly for automatic opm’*ﬂtmn
by the 534-:3; £, 1t will be understood that it may

be emploved as a hand-cperated valve, 1n

e sleeve &, and has screwed
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which case the rock-shaft P
\feﬂded as nenal to form a handle.
fiaving thus fully deseribed my invention,
{ claim ~
. A water closet valve having inlet, dis-
chame and retarding chﬂmbers.. the latter
two (hambel"% hmfmﬂ a 0(}11111111111@1‘(11’11} PS-

cape pdbs.:we and a sepamtu DY pPass or re-

stricted passage; substantially as described.
2. In a Watm closet valve having inlet,
discharge and retarding chambers, an ex-
haust passage between the latter two cham-
bers a supply passage or by-pass for the re-
tarding chamber COHHQ(‘UH” such chamber
with the dis charge chamber “and contr olling
the closing movement of the valv e, and
means for gradually reducing the water
pressure in the discharge chamber as the
'\-alve closes, substantially as described.
In a water closet valve having mlet,
dlschm*g and retarding chambers, an ox-
haust or escape passage eonnecting the re-
tarcing 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 bv-pass for
the retarding chamber comlectmﬂ suceh
chamber with the discharge chamber and

Sel“vinfr to control the (31051110 movement of

the main valve, qubstfmtmlhf as described.
4. In a water closet valve having 1nlet,

“discharge and retarding chambeis, an ex-

haust or escape passage for the retarding
chamber communicating with the discharge
chamber, a valve controlline the same, a
supply passage or by-pass for the retarding

chamber connecting the same with the dig-

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

5. In a water closet valve having inlet,
dlSChfll oe and retarding chambers ar mnﬂed
in axial line with each other, a ce entral
supply passage or by-pass which is restrict-
ed and extends through the inlet chamber,
connecting the 1‘@’(‘11(?111’10 chamber with the
dl%thﬂl"ﬂe chamber, and a separate exhaust
passage “between the vetar ding and discharge
chambers; substantially as described.

6. In a water closet valve having 1nlet,
discharge and retarding chambers arranged

1 axial line with each other, a central ex-
haust or escape passage extendmo from the

retarding chamber thr ough the inlet cham-
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 connectmg the 1‘etm"dmg chamber
with the discharge chamber, substantially as
described.

7. In a water closet valve having a middle

|

B

> would be stmply 1 inlet chamber and discharge and 1"etardmg

chambers upon either side and in axial line

- with 1t, a main valve and a piston moving to-
- gether,

the former controlling communica-
fion between the inlet and dlscharge cham-
bers and the latter serving to separate the
Inlet and retarding chamber and a pipe or
tube forming central supply passage or by-
pass for the retarding chamber and extend-
g through the piston and main valve and
connectmo the retarding chamber with the
d:l_scharﬂe chamber, subsmntlally as de-
seribed.

8. In a water closet valve having a middle
inlet chamber and discharge and retarding

chambers on either side and 1 axial line

with 1t, a piston separating the 1inlet and
retarding chambers, a main valve carried by
the stem of said piston 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 extencding through the piston

and 1ts stem and communicating with the

cdischarge 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 1it, a piston separating the inlet and
retan dmcr chambers, 2 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 connnunmatmg
with the discharge chamber, a valve con-
trolling such passage, and a pipe or tube
i’mmmo a supply passage or by-pass for the
1etardmﬁ chamber and extending through
the plst011 and 1ts stem and commvmcatmﬁ
with the discharge clnmber Substfmtnll}
as described. -

10. In a water closet valve having a re-
tarding chamber for controlling the closing
movements of the main valve and having a
clischarge chamber, and separate exhaust
and supply passages between the retarding
‘md discharge chambers;the supply passages
being vestricted as compmed with the ex-

chamber, substantially

haust passages substantially as described.

{1. In a water closet valve having a re-
tarding chamber fer controlling the closing
movement of the mam wvalve, 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 1s opened and communicat-

ing with the atmosphere through the is-
ch arge end of the valve when the main valve
18 closecL and an exhaust passage normally
substfmtmlly closed but opened 1n the open-
ing movement of th(, 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 reta rding chamber«::

2 main valve moving with said plston and

controlling communication between the inlet
and dlscharne chambers, a supply passage or
by-pass for the re tarding chamber communi-
cating with the water supply during the
01051110* 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
relleving the retarding chamber when such
main valve is opem,d substantially as de-
scrlbed
. In a water closet valve having inlet,
di%cl rarge and retarding c,hmnbels ) plcston
Separ atmﬂ the nlet t and retar ding dmmbels
a main valve movi ing therewith and control-
ling com munication between the inlet and
(:115011310 chambers, an exhaust or escape
passage " for the 1Ltardmcr chamber, a valve
controlling said passage, and a by-pass or
supply passage for the retarding chamber
commumeating with the water ‘SHPP]V duor-
ing the closing movement of the niain valve
and cut off therefrom and conununicating
with the atmosphere when the main va Ive
18 closed, subﬂ-mmmllv as desecribed.
14. Tn a water closet valve hav g 1nlet,

discharge and retarding chambers, a plhion'

Sepal"atll"- o the inlet and retarding chambers,

a main valve carried by the stem of said
piston and controlling communication De-
tween the inlet and dls‘(,h‘um; chambers,
separate supply and exhaust passages for
the 1‘6141(11110 chamber extending thr ough
the piston stem and conmnunmainm with
the water supply during the Lloquw NOVe-
ments of the main vllm and with the at-

mosphere after said valve is closed; sub-
%hmim]h’ s described.
15. In a water closet valve having 1nlet.

discharge and retarding chambers, a piston
%epammw the inlet and retarding chaimbers,
a main valve carried by the stem of maid pis-
ton and {O?]tl(}nlllﬂ communication betiveen
the inlet and dischay ge chambers, an ex-
haust or escape passage for the mmuanﬂ
chamber extending through the piston and
piston-stem, a valve {*()ntmﬂmﬂ sard pas-

sage, and a supply passage or 13\, -pass for
the retarding chamber communicating

through the plgton and
water supply durmg the clogsing movement
of the main valve and with the atmosphere
after said valve 1s closed. allbatan*mllv NS
described.

16. In a water closet valve having inlet,
{Jl%(halﬂb and retarding chambers aml z
Main TIIV(} controlling COlemnimti{m be-
tween such chambers, a supplemental valve
operating to close communication Dbetween
the mlet chamber and the dischar 0{, and re
tarding (*lwmbe re when the main valve hfl.fv

1
L

piston-stem with the

T ol L T T § B e e—— —— e = = =

e —————

| main va
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been fully opened, and {o open communica-
tion between satd chambers as the mam
valve closes, anh%imtmlh as deseribed.

17. in a matel closet valve J}Hmﬁ mlet
and discharge chambevs and a main valve
L()lltmlhno commtnication bety reen ga1dl

chambers, a supplemental valve moving with
the main valve and operating to close cotn-
munication between the inlet chamber und
the discharge and retarding chambers when
the main valve is fully opened and to open
communication between said chambers as
the main wvalve closes, substantially as e-
seribed.

18. In a water closet valve having inlet,
discharge and retavrding chamber, a piston
sepwafln@ the inlet and retar ding chambers,
two separate passages G\ttnﬂlﬂﬂ thrmwh
said piston and (‘01111(‘{‘)[111“ the ret aulmg
chamber directly with the dischar oe chamni-
ber, one of said passages being a supply pas-
sage Tor the Sr)p]‘f of fluid from the dis-
(*h%we chamber to the retarding chambei
ancl heme restricted in carrying capacity as
{mupmed with the othes pd&%ﬂﬂ e which ex-
nausts the retarding chamber for permitting
the quick opening movement of the main
valve, a man valve carried by the stem of
said piston and controlling communication
hetween the inlet and discharoe chambers,
and a supplemental valve also earried hy the
stem of said piston and operating to cloze
C(Jl‘illlllll]l(‘dh{)ll hetween the inlet and dis-
charge chambers when the main valve 1s
mll\; opened ; substantially as described.

19. In a water closet valve having inlet.
discharge and retarding chambers ananned
in axial line with each other, a piston sep-
arating the inlet and retarding chamb ers, a
lve carrvied by the stem of caid piston
and controlling communication between the
inlet and diseh wrge  chambers, a supple-
mental valve also carried by ﬂl(" stem of § il
piston and operating to close the commumi-
cation between the 111!01 and discharge cham-
bers when the main valve is fully opened.
and separate supply Iy and exhanst passages
for the retarding chamber extending throueh
the pi=ston and piston stem and into the dis-

charge chamber for controlling the closing

10

h"

movenment of the main valve and permitti
the quiclkk opening of the latter; substantia

' ag deseribed..

20. In a water closet valve having inlet,
cischarge uld retarding chambers arraneed
in axial line with each other, a piston sepa-
rating the mlet and retarding chambers. o
main valve carried by the stem of said pis-
ton and controlling communication betweeyn
the mlet and discharge chambers, a supple-
mental valve also carried by the stem of
sald piston and operating to close communi-
cation between the 1nlet and discharge cham-
bel% 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 contr olhur sald
passage, and a by-pass or supply passage
for the retarding chamber also extending

through the 1)1st0n ancl platon-dem and con-

trolhno the c]onnﬂ movement of the mam
valve.

21. The combination, with a closet and its
seat, of a valve hdvmﬂ nlet, discharge, and
]"etardmﬂ 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-
ng chambers for operating the main valve.
a wlve—ooverned by-pass or conduit extend-
Inge duectly between the retarding and dis-
chambers and passing axially
throuﬂh the piston for quickly exhausting
or rellevnm the retarding chamber of ﬁmd
a second by-pass or conduit extending be-
tween the retarding and discharee chambers
for admitting fAuid to the 1etf11dum cham-
ber 1n the closmn movements of the main
valve and of less carrying capacity than said
exhaust by-pass, a Sl,qf)plemeutal valve opn-
erating to close communication between the
inlet and dischar ge chambers when the main
valve is fully opened, and means operated by
the closet seat to open the main valve: snb-
%tanhfﬂly as ceseribed.

. The combination, with a closet and
1‘(5 QE‘It of a valve having nlet, discharge
and retarding chambers, a main valve con-

trolling 0011111’111111(3‘1’(1011 between the inlet
chamber and the discharge and rvetardino

chambers, a supplemental valve operating to
close communication between said chambers
when the main valve 1s fully opened, 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“lI‘D‘e chamber and con-
trolling the closing movement of the main
valve, subst.:mtmlly as deseribed.

93. The combina ation, with a closet and its
seat, of a valve llmflnn inlet, discharge, and
retarding chambers, a main valve control-
ling communication between the inlet and'
dlschmoe chambers, a supplemental valve
Opemtmﬂ to close communication between
sald chambers when the main valve 1s fully
opened, an escape or exhaust passage for the
retarding chamber, a valve controlling said
passage, a supply passage or by-pass for the
1'~etarc11110 chamber, and means eperated by
the closet seat for opening both the valve

,(‘ontrolhno the escape or exhaust passage

and the main mlv as de-

scribed.

24. The combination, with a closat and 1ts
seat, of a valve h.wmo inlet, discharege, and
retar ding chambers, a plston separating the
inlet ‘md retarding chambers, a main mh o

substantially

carried by the stem of said piston and con--

7

and discharge chambers, a %uppl{*mom l
valve also caruul by the stem of %fnd nistoil
and operating to clogse eommunication hoe-
tween said chambers when the va h’ s fully
opened, separate supply and exhanst pas-
sages Tor the retarding chamber, and means
m‘)emted by the closet seat for opening the
main valve, substantiaily as described.

95. In a water closet valve e, a valve
having a retarding chamber, an open- ended
(*Vlmder o Jocated therein and surrounded
oy an annular sediment chamber formed htH
tween 1ts outer walls and the mner walls of
the retarding chamber, a main valve in said
casing for con’frollmg the passage of water
ther ethronﬂh. a hollow piston movable with-
I said CVllHdE‘l ¥ and having a hollow stem
C(}lllllllll’lTCﬂtlnﬂ with 1ts m{er}m‘ and con-

nected with said main valve, said hollow
plﬂton being also arranged to coimmuniecate
with the retar ding (*hcuvbe}.. and means for
ooverning said cmrmmmmhon and to open
the same in the o opening movements of the
main valve; substantially as deseribed.

20. In a water closet mh"e the combina-
tion of the casing A having inlet and dis-
charge chambers, a removable cap € con-
nected with the (?‘181110 and forming a re-
tarding chamber, an open-ended cvlinder ¥
having an outwardly extending marginal
ﬂanﬂe £ clamped between the cap ¢ and
the casmg A, said eylinder It being arranged
to form an annular sediment c]mml,ei lw
tween 1ts outer walls and the 1 minew w: allsg of
the cap C, a main valve governing the pas-
sage of water through the ca Qmﬂ. a piston G
whlch 1s arranged to travel in the W]mde
K and which is heollow and adapted to com-
municate directly through its upper end
with the vetar dmﬂ chamber and through its
stem with the dl%ﬂh‘ll“@ chamber. and se; DA -
rate valve devices for 001’01]11111’3 salcd com-
munications: Sﬂbstdntl‘llh’ as deqcl"ﬂ)ed
- 97. The combination of the ca sing, the
cvlinder L, the piston & working therein
and provided with the de])endmn tubular
stem H carrving the mam valve cwmpemt-
ine with the seat I, the central hollow tul)o
11¢ (memhnf} 1(}11mt11(‘]1nﬂllv through the pis-
{rm stem I and piston G and provided flt 1ts

tpper end with a by-pass connecting the

tei 101 of the tube with the chamber above
the piston and with a valve contm]lmn COIN -
11’1111110.;111011 between said chamber and the
hollow pisten stem. said central tube I has-
ing limited movement independently of the
])1%101"1 and main valve, and ineans for liftine
q.:ml tube K, substantially as descr 1hed.
The combination of the casing com-
pf}%e.l of the body portion A and the cap C,
the open-ended cvlinder B secured themmn
he hellow piston G working in said eylinder
and h*wmo the depending tubular stem H
carvying the main valve codperating witl

trolling communication between the inlet | the seat 1. the central tube K extendmn lon-

1‘%1]1 y
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& 1tmllil*ﬂl\, through the piston stein i and
miston (3 a nd provided at 1ts upper end with
the screww 1L having the by-pass ¢ connecting
the interior of said tube with the chamber
above the piston and the nut &} screwed
thereon and codperating as a valve with the
top of the piston G, and provided at 1ts
lower end Mth the shoulder f adapted to
perinit hited upward movement of the
‘inb“ I indep
to then mu”% the lower end of the piston
stemy and 1ift the latter and the parts car-
110(1 pyv 1t, and means for Liftimg said tube
B, substantially as deseribed.

29. In a water-closet valve, the combum—
ion of the e§1-~1n"} having the valve-seat I,
he cyhinder I, {the 1’)f1£*11111g-»1*11<} It osur-

ounidine its lower end, the piston & work-
ng 1m said cviinder and having the depend-
no st ‘1111 H, aﬂd the main vﬂlve H’ eavried

y the stem I1 and cotperating m 1ts lower
_305111{}11 with the seat I and in 1ts upper
nosition with the packing-ring I, substan-
u[zl]v s desciribed.

The combination of the casing, the
cy 111(]{*1 K gecured therein, the 1")3@1{111** -1
i surreunding the lower end of said cyhin-
dm the 1)!%#(*11 & worltme 1 said cylhinder
dﬂd having the dependnw tubular stem H,
he main valve earried by said stem H and
cuih'}euﬁirw i 1ts lower position with the
seat ¥
gmfuw—unﬂ the central tube KX having
at 1ts upper {,nﬂ the by-pass and the valve
{m,ﬁ;} j

d-
L.
i
L.
I
1
1
1
1)
|
1

ating with the upper end of the pis-
ton (3, and provided at its lower end Wlﬂ‘h
the shoulder 7 adapted to codperate with the
lower end of iL mst(;n stem H, and means
for lifting the tube K, substantially as de-
seribed.
31, in a water closet valve, the combina-
tion <>J the casing 1}101"1{1@{1 with the wh
seat I, the cyli nder B. the hollow pmion G
working therein and having the hollow o
tubular depending stem H, satd piston being
arranged tc communicate at ifs upper end
with the retarding chamber and at its lower
end through the piston with the discharge
chainber, the main valve I carried by mld
valve stem and cobperating in its lower posi-
tion with the seat I, valve devices umho]
ling said communications of the lmU(} WoPIS-
ton with the retarding chamber and dis-
charee chamber, vespectively, a movs ble tube
K extending ﬂh{)uUh the stem L for con-
trolling the flow of water through (,,vhmlm
1, and the disk J C.furlod by the stemn L a
a point beneath the valve H’ and codpera t~
ing with the seat 1 when the main valve 1s
1in elevated position to cut off the passage
of water through the valve casimg |
39, 111 A “W’:,[Ll‘ closet valve, the combim-
tion oi the casing having the seat I, the c¢yl-
inder I%, the pftckmo -ring K around {he

endentsiy of the piston stem and |

and m its upper position_with the |

PRI TR I e By A S g S— )
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working in said cylinder and having the de-
pending stein £, the main valve I carried
lw sa‘d stem and coenefﬂn‘w m 1ts Jower
JI0S15101L. W
[JUSHJUJI Wit
18k o cary
valve B/

when the valve 1’ is lifted to its upper posi-
tion, substantially as described.

33. The combination of the casing com-
pused of the body portion A and the cap
screwed mto ibs upper end, the cylinder I
provided at its lower end with an outwardly
projecting flange 1 confined between the

the packing-ring I, and the
1@(1 by ‘the stem H beneath tha
and cobperating with the seat [

S
lower end of the cap C and a shoulder upon
the casng A, the padﬂnmrmﬂ it confined
befween sald flange and shoulder and pro-
jecting 1nwardly “heneath the cylinder E,
the pisten & working 111 the cylinder E and
having the de"i:}eﬂmiw stem H, and the main
valve F’ carried byr the stem H and Pro-
vided with the up-tur ned flange O adapted
to cooperate witn the 13::1(,1"’111”—1 ng F when
the valve iz 1n its upper pasnmn substan-
tially as described.

34. The combination of the casing having
the seat I, the cylinder K, the piston (G work-
ing therein and having the depending tubu-
lar stemy H, the main valve ,ﬂ," carried by

| sa1d stem and codperating 1n 1ts lower posi-

tton with the seat I, the disk J also carried
by said stem bene ath the valve T’ and co-
operating with the seat T to close the same
when the valve is in its upper position, the

central tube I e;ﬁﬂndmﬂ lonmtudnml ¥
through the stem EH and Plston (x and hav-

e at its upper {,,11(1 a by-pass and a valve
m-.;pemtmﬂ with the upper end of the pis-
ton Gr, and provided at 1ts lower end with
a shoulder f adapted to codperate with the

lower end of the stem i, and means for lift-
- 1ng the tube I, substantially as described.

33. In a water-closet valve. the combina-
tion of the casing A having the seat I and
contracted lower end. the main valve H’ co-

onerating with the seat T and the disk M

SUpPPor ted by and movable with the main

valve and codperating with the contracted
lower portion of the casing A 1n the manner
and for the purpose deseribed.

36. In a water-closet valve, the combina-
ticn of the casing having the contracted
lower portion and seat d ,‘tne cylinder K, the

plﬁmn C therein having the depending tubu-
lav gtem H, the valve I/ carried by said
stom a.,;ld u)m’*@mtlm} with the seat I, the
central tube I extending 1011011311(1‘11“111;}?
through the stem i and ])L%ton (x and pro-
vided at its upper end with a by-pass con-

necting the interior of said tube with the

chamber above the piston and with a valve
cooperating with the upper end of the pis-

ton ., and carry.nge at its lower end the
disk M coapelutmﬁ with ¢ he contracted

lower end of said cylmdel the piston & | lower portion of the casing A, and means

11‘! the seat I and in its upper
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for lifting the tube X 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 tibular
stem H, the main valve H” coéperating with
the seat 1, the central tube K extending
through the piston stem &l and hellow pis-
ton ( and provided within the latter with
the ports ¢, the screw L screwed 1nto the up-
per end of the tube KX and provided with the

oroove ¢, and the nut @ carried by said

screw Li and codperating as a valve with the
upper end of the piston ( to control the pas-
sage N around the tube K, and-means for
hifting the tube K and cooperating parts,
substantially as described.

38. The combination, with the valve-cas-
img having the pipe-connection B, of the
pipe-section B’" provided with the Dbridge
D’, the coupling nut B’, the valve C” 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 4/, the pipe-section B’” having
the bridge D’ and inturned flange forming
a valve-seat, the coupling nut B’, and the
valve C’ having the threaded stem passing
through the bridge D’ and provided swith
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

59 head being arranged to communicate with the

—

O

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
saldl tube and 1ts said valve slightly in ad-
vance of the opening movement of the main
vaive; substantially as deseribed.

43. The combimation of the valve casing

having imlet, discharge and retarding cham-

bers, a main valve for controlling the pas-
sage of the water through the casing, a cyl-
mder I located i the retarding chamber, a
piston comprising a hollow head G working
1 the cylinder and a hollow depending stem
H extending axially through the inlet cham-
ber and 1nto 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 Q
controlling comiunication 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 I extending axially through the piston
head and 1its stem and carrying the valve Q
at 1ts 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
dlscharge in such pipe, a rock shaft P ex-
tending into such chamber for operating the
valve mechanism, said shaft being provided
on 1ts 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 shait P packing ¢’ confined be-
tween the flange ¢’ and the i inner end of such
coiled spring ¢’ having one end
turned and pointing 1n the direction of its
central axis and projecting into the apex of
sald conical recess, and a stud 7’ formed on
an inner wall of the casing and arranged to

15 engage the other end of the spring; substan-

tially as described.
47. The combination with a water dis-

l
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| charge pipe D having a laterally arranged

chamber and commumcatmo with a water
closet, of valve mechwmsm ooverning the
dlscharoe in such pipe, a rock shaft P ex-
tendmﬂ into such chamber for operating
such valve mechanism and provided with a
flange ¢’, the inner end of such shaft being
conlcally 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-

Ccess ; sub%fant?ally as deseribed.

EARL G. WATROU®S.

Witnesses:
Epwarp REcTOR,
Lronora WisEMAaN,
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