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To all whom it may concern: 
Be it known that I, EARL 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 object 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. Its 
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 automati. 
cally operated by the seat; Fig. 2 a detail 
top-plan view of the rear portion of the seat 
and its hinges and coöperating 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 inlet 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, 
F, will be hereafter 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 it which 
carries, beneath the piston G, the main valve 
H which coöperates 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 a formed in 
tegral with the central tube H and having 
an up-turned flange b, a rubber ring a fitting 
against the under side of the diska, and a 
nut discrewed upon the threaded exterior of 
the tube H, beneath the ring 6 and serving 
to clamp the latter between the nut and the 
under surface of the disk a. The nut d has 
a Simooth 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 
tion. 
Screwed upon the lower end of the piston 

stem or tube H 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 by 
an integral stem M. With the lower end of s 

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 
tral tubes H, so that the inner tube K and 
parts carried by it are 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 beneath the piston G. This will lift the 
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 Mi' aid 
parts carried by it until the shoulder if 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 
and parts carried by it, including the main 
valve and the piston G. 
The tube K does not fit tightly within 

the tube H, but on the contrary thei'e is a 
passageway between them, and at its ex 
treme upper end of the tube K passes 
through a hole h 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 of the 
tube K, in the present instance by being 
screwed upon the screw L, is a nut. Q 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 around the upper 
end of the tube K. The latter opens into 
the interior of the hollow piston G by 
ports i. 
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 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 alm 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 laise the valve Q at the upper end of the 
tube is 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 K when the shaft P is operated as de 
scribed, 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 E by the further 
upward movement of the arm O and inner 
tube, the shoulder f at the lower end of 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 H. 
upward to position for the upper edge of the 
flange b of the disk a to contact with and 
bear against the under side of the packing 
ring F whose inner edge projects inward 

main valve from and carry it entirely above 
its seat and bring the disk J upon the 
ower end of the tubo i into the circular 
opening in the seat , which it snugly fits. 
So long as the arm O is held in elevated 
position, therefore, the water supply will 
be cut off from the closet (and also from the 
chamber above the piston) by the disk J fit 
ting within the valve-seat , excepting the 
small quantity of water permitted to pass 
thi'ough 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 
same. When the rock-shaft P and the ai'in 
() are now released the inner tube K and 
parts carried by it will instantly drop down 
Ward until the valve Q upon the uppel' end 
of the tube R rests upon the Washer R. 
upon the top of the piston, thus cutting off 
the free communication between the cap C 
and interior of the piston G and tube il. 
As the tube H and parts carried by it (in 
cluding the piston G) then begin to descend 
the partial vacuum created within the cap 
C by the descent of the piston G in the cyl 
inder E will retard the downward move 
ment of the parts, and they will be per 
mitted to move downward only so fast as 
water ol' air can pass from the interior of 
the inner tube K to the cap C through the 
groove e in the screw L. By regulating the 
size of this by-pass by adjusting the Screw 
L., (the groove e being tapeed) the closing 
movement of the valve can be gaged as de 
sil'ed. 

It will be understood that when 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 indel' side 
of the piston G, is filled with water inder 
pressi'e admitted through the pipe-connec 
tion B and the coupling B' by the open 
valve C, and that when the main valve is 
lifted from its seat Wate" 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 through 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 into 
the discharge chamber through the tube H, 
inasmuch as the valve Q has been lifted 
from its seat so as to afford a free com 
inunication 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 
Q, leaving only the minute passage or by 
passe, 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 time it 
remains closed, therefore, the middle poi'- 
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 
1'emains seated inasmuch as the area of such 
valve is larger than the area of the cylinder 
G. Consequently there will always be a 
greater pressure exerted on the main valve 
in order to force or rather hold it to its 
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 F, is to form a tight joint at 
that point and thereby prevent the Water 
'under pressure leaking past the pist on G 
within the cylinder Eduring the time the 
main valve is lifted from its seat, which 
might otherwise occur and produce back 
pressure upon the upper end of the piston 
G. 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 simply lifted from its seat by means 
of the operating handle and at once le 
leased and there is no occasion for cutting 
of 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 tuke K app'OXi 
mately (but not snugly) fits the interal 
bore of the extreme lowe' end of the valve 
'asing A and pipe D, Fig. 4, but the casing 
A flares outward above its lowei' end so that 
when the parts are lifted by rocking the 
shaft P and swinging upward the arm O 
there will be a large free passage within the 
casing A around the member Mi. As the 
parts descend, however, and the main valve 
approaches its seat, the downward move 
ment of the member M through the in Wardly 
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 I 
the Water within the casing beneath the 
valve will be trapped as it were between said 
valve and the disk M. and as the valve is of 
larger diameter than the disk it follows that 
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 stud 
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 

ing constitutes what may be called the re 
tarding chamber, the space within the casing 
\ opposite the pipe-connection B (between 
the main valve and under side of the piston) 
constitutes the inlet chamber. and the space 
Ibeneath the main valve and its seat, within 
the casing, constitutes the discharge cham 
be'; and it will be seen that the retarding 
chambe' is in communication by central stip 
ply and exhaust passages with the discharge 
chamber in the lower part of the casing, the 
water in the 'etarding chamber escaping 
lownward thi'otgh 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 clanbei', as the piston descends and the 
main valve closes. 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 atmosphere, 
through the discharge chamber, and closet. 
These conditious are novel in Valves of this 
character, and are of importance 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 through the discharge chamber) 
and owing to the fact that the water pres 
Stre in the discharge chamber is gradually 
'educed 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 retarding chamber 
during the closing movement of the valve, 
and the result is that the latter Innoves to its 
seat slowly and gently, without any studden 
shock or jal' or hanlinering at the end of its 
closing movement, as is likely to occur where 
the Supply passage or by-pass for the retard 
ing chamber communicates directly with the 
inlet chamber or pressure supply 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 
posed in the Supply pipe, for regulating ol' 
entirely cutting of 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 B' interiorly threaded 
at its opposite end to be screwed upon the 
exteriorly threaded end of the Supply pipe. 
A Suitable packing ring is interposed be 
tween the parts B and 3’ to form a tight 
ioint, while the member B is provided at 
its inner end with an inturned flange adapt 
ed to form a seat for a valve C having a 
convex outer surface from whose center pro 
jects a threaded stem C passing through a 
threaded hole in a bridge Dextending across 
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the interiol of the member B'. The valve 
C is provided upon its opposite edges with 
slotted ears a' which engage ribs b formed 
upon the inner Surface of the pipe connec 
tion 3 and serve to prevent rotation of the 
valve C and to guide it in its inward and 
outward adjustments. In the drawing the 
valve C is shown in a position intermediate 
its closcd position and its maximum open 
position. By slightly loosening the coupling 
nut B. So as to permit independent rotation 
of the membel's B and B, and turning the 
member B in one direction or the other, 
the Valve C will be moved toward or from 
its seat, to reduce or increase the size of the 
passage around it, as may be desired. En 
initially setting or adjusting the valve C 
the member 3' 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 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 3’ screwed upon the 
Supply pipe, and after the valve C has been 
adjusted to the desired position the main 
valve will be reconnected to the closet, and 
the couping nut B’ tightened again. 
A tight joint is effected and maintained 

between the rock shaft P and the valve cas 
ing by the novel means shown hole partical 
larly in Fig. 5. As there shown the rock 
shaft is stirrounded by a bushing P stipped 
over the shaft fron its opposite end and 
screwed into the casing A. The rock-shaft 
IP is provided with a shoulder a between 
which and the inner end of the bushing i?' 
is confined a packing-ling (l, and the rock 
shaft is constantly pressed outward and its 
shoulder c' forced tightly against the pack 
iing-ring (d. by a spring e' confined between 
the inner end of the rock-shaft and the op 
posite wall of the casing. In the present 
instance this spring is a coiled spring held 
in place at one end by engaging a stud f' 
formed upon the inner face of the casing 
and having its opposite free end projected 
centrally from the coil and engaging a ta 
pered J'ecess formed in the end of the rock 
shaft. This particular construction and ar 
rangelinent of the spring e' and its engage 
ment with the rock - shaft facilitates the 
ready assemblage and self-adjustment of the 
parts, but may be varied without losing the 
main advantages of this feature of my in 
vention, which consist in providing and 
readily maintaining a tight joint by the 
yielding pressure of the shoulder (; against 
the packing-ring (d. Without producing ob 
jectionale fiction, as is the case where an 
ordinary stuffing-box is emploved. 
particularly important where the valve is to 

t 
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be attomatically operated by the seat, in the 
mannel' to be now explained. 
As shown in Fig. I the rock-shaft IP has 

secured to and projecting forwardly from 
its oute end a short arm R connected by a 
depending a distable link R' with the rear 
eld of an all R''. Fig. 2, formed upon and 
projecting irearwardly from a sleeve S, Figs. 
1, 2, and 3, which sieeve has bearings at its 
opposite ends in vertical supports S secured 
at their lovel' ends in the closet T. Extend 
ing longitudinally through the seeve S is 
a "od U which is sir!"ounded at One end by 
a coiled spiring U connected at one end to 
the rod and at its opposite end projecting 
therefron and confined in a recess at (?' in 
the of the supports S. At its opposite end 
the rod U is exteriorly threaded and extends 
through a threaded hole in the otherwise 
closed end of the sleeve 

it on its Oilter' end lock-nut V engaging 
the end of the sieeve S and by tightening 
which the rod U and sieeve are locked to 
gether. The rod U has a nick formed in 
its end for the reception of a screw-driver 
so that by loosening the lock-int V the rod 
Inlay be turned in one direction or the other 
to regulate the tension of the spring U. 
As will be understood from the foregoing. 

che locking of the rod U and sleeve S to 
getle' by means of the nut V causes the 
spring U connected to the rod U to exert 
its force upon the sleeve S. The latter is 
provided near its hiddle with a forwardly 
projecting airin , which extends under the 
rea: edge of the seat X. The latter has se 
cited to it hinges Y 'ovided at their rear 
ends with cup-shaped bearings fitting over 
the opposite ends of the sleeve S, by which 
the seat is supported and held in place. The 
spring U tends to thin the sleeve S in a k 

direction to thi'Ow the alm W upward, its 
movement in stich direction being limited by 
any suitable ineans, in the present instance 
by the limit of downwai'd movement per 
initted the parts connected to the rear end 
of the arth R', Fig. E. The seat X is free 
to be swung up and down independently of 
the other parts described, and in normal 

sition rests upon the arin W and is held 
ly elevated thereby as in Fig. 1. When 

depressed upon the closet T it will 
Pock the sleeve S and thereby throw the rear 
end of the ai'n R tipward, thereby rocking 
the shift and operating the main valve as 
heretofore described. When the seat is re 
leased the spiring J will return the parts 
toward normal position and permit the main 
Valve to gradually close as heretofore de 
scribed. 
While iny new valve has been designed 

more particularly for automatic operation 
by the seat, it will be understood that it may 
be employed as a hand-operated valve, in 

S, and has screwed 
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which case the rock-shaft P would be simply inlet chamber and discharge and retarding 
extended as usual to form a handle. 
Having this fully described my invention, 

I claim: 

charge and retarding chambers, the latter 

2. In a water closet valve having inlet, 
discharge and retarding chambers, an ex 
haust passage between the latter two chann 
bers a supply passage or by-pass for the re 
tarding chamber connecting such chamber 
with the discharge chamber and controlling 
the closing movement of the valve, and 
means for gradually reducing the Water 
pressure in the discharge chamber as the 
valve closes, substantially as described. 

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 Ol' by-pass for 
the letarding chamber connecting such 
chamber with the discharge chambe' and 
serving to control the closing 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 
scribed. 

5. In a Water closet valve having inlet, 
discharge and retarding chambers arranged 
in axial line with each other, a central 
Supply passage or by-pass which is Festrict 
ed and extends through the inlet chamber. 
connecting the retarding chamber with the 
discharge chamber, and a separate exhaust 
passage between the retarding 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 chain 
ber into the discharge chamber, a valve con 
trolling such passage, and a central supply 
passage or by-pass for the 'etarding cham 
ber also extending through the inlet cham 
ber and connecting the retarding chamber 
with the discharge chamber, substantially as 
described. 

chambers upon either side and in axial line 
with it, a main valve and a piston moving to 
gether, the former controlling communica 

1. A water closet valve having inlet, dis tion between the inlet and discharge cham 
bers and the latter serving to separate the 

two chambers having a communicating es 
cape passage and a separate by pass or 'e- 
stricted passage; Substantially as described. 

inlet and retarding chambers, and a pipe or 
tube forming central supply passage or by 
pass for the retarding chamber and extend 
ing through the piston and main valve and 
connecting the retarding chamber with the 
discharge chamber, Substantially as de 
scribed. 

S. 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 
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 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 
retarding 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 
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 described. 

10. In a water closet valve having a re 
tarding chamber for controlling 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 closing 
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 

7. In a water closet valve having a middle i valve is opened; substantially as described. 

70 

75 

80 

85 

90 

95 

OO 

O 

5 

20 

125 

30 



O 

5 

25 

30 

35 

40 

45 

50 

55 

46) 

65 

6 975,664 

12. In a water closet valve having inlet, 
discharge and retarding chambers, a piston 
Separating the inlet and retarding chambers, 
a main valve moving with said piston and 
controlling communication between the inlet 
and discharge chambers, a supply passage or 
by-pass for the retarding chamber communi 
cating with the Water supply during the 
closing 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 opened; substantially as de 
scribed. 

13. In a Water closet valve having inlet, 
discharge and retarding chambers, a piston 
Separating the inlet and retarding chambel's, 
a main valve moving there with and control 
ling communication between the inlet and 
discharge 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 chamber 
communicating with the Water supply dur 
ing the closing movement of the nail valve 
and cut of theirefi'oin and communicating 
With the atmosphere when the main valve 
is closed, substantially as described. 

14 in a water closet valve having inlet, 
discharge and retarding chambers, a piston 
Separating the inlet and I'etalding chambe's, 
a main valve carried by the stem of said 
piston and controlling communication be 
tween the inlet and discharge chambel's, 
Separate supply and exhaust passages for 
the retarding chambel' extending through 
the piston sten) and communicating with 
the Water supply during the closing move 
ments of the main valve and with the at 
mosphere after said valve is closed; sub 
stantially as described. 

15. In a water closet valve having inlet, 
discharge and retarding chambers, a piston 
separating 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, an ex 
haust or escape passage for the 'etalding 
chamber extending through the piston and 
piston-stell, a valve controlling said pas 
Sage, all d a Supply passage Ol' by-pass for 
the retarding chamber 
through the piston and piston-stem with the 
Water Supply during the closing no Yement 
of the main valve and with the atmosphere 
after Said valve is closed, substantially as 
described. 

16. In a wate' closet Valve having inle 
discharge and reta'ding chambers and 
Imain valve controlling communication be 
tween such chambel's, a supplemental valve 
Operating to close connllinication between 
the inlet chanabel and the discharge and re 
talding chambers when the main valve has 

w 

Coinn) unicating 

been fully opened, and to ope, coin). Inica 
tion between said chai befs as the main 
Valve closes, substantially as described. 
1. in a Water closet valve having inlet 

and discharge chambe's aid a nain valve 
controlling continication between said 
chambers, a Supplemental valve moving with 
the main valve and operating to close con 
munication between the inlet channer and 
the discharge and retarding chambe's when 
the nain valve is fully opened and to opei 
continunication between said chambers as 
the main valve closes, substantially as de 
Scribed. 

iS. in a water closet valve having inlet, 
discharge and l'etarding chamber, a piston 
Separating the inlet and retarding chanbei's, 
two separate passages extending through 
said pistol) and connecting the retarding 
chambei directly with the discharge chan 
bel, one of Said passages being a supply pas 
sage for the Supply of fluid from the dis 
charge chamber to the retarding chamber 
and being restricted in carrying capacity as 
coln pared with the other passage which ex 
halists the retarding chamber for permitting 
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 
connunication between the inlet and dis 
charge chanabel's when the main valve is 
fully opened; substantially as described. 

19. In a water closet valve having inlet. 
discharge and 'etalding chambel's arranged 
in axial line with each other, a piston sep 
arating the inlet and retarding chambers, a 
main valve carried by the sten of said piston 
and controlling communication between the 
illet and discharge chambel's, a supple 
mental valve also carried by the stein of said 
piston and operating to close the communi 
cation between the inlet and discharge chan 
bers when the main valve is fully opened, 
and Sepalate supply and exhaust passages 
fol' the retarding chamber extending through 
the piston and piston stem and into the dis 
charge chamber for controlling the closing 
novellent of the main valve and perinitting 
the quick opening of the latter; substantially 
as described. 

20. In a water closet valve having inlet, 
discharge and retarding chambel's arranged 
in axial line with each other, a piston sepa 
rating the inlet and retarding chambers. : 
main valve carried by the stem of said bis 
ton and controlling communication between 
the inlet and discharge chambers, a supple 
mental valve also carried by the stem of 
Said piston and operating to close communi 
cation between the inlet and discharge cham 
bel's 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 controlling said 
passage, and a by-pass or Supply passage 
for the retarding chamber also extending 
through the piston and piston-stem and con 
trolling the closing movement of the mail 
valve. 

21. The combination, with a closet and its 
seat, of a valve having inlet, discharge, and 
retarding chambers, a main valve conti'ol 
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 valve-governed by-pass or conduit extend 
ing directly between the retalding and dis 
charge chambers and passing axially 
through the piston for quickly exhausting 
or relieving the retarding chamber of fluid, 
a second by-pass or conduit extending be 
tween the retarding and discharge chambers 
for admitting fluid to the retarding cham 
ber in the closing movements of the main 
valve and of less carrying capacity than said 
exhaust by-pass, a supplemental valve op 
erating to close communication 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 described. 

22. The combination, with a closet and 
its seat, of a valve having inlet, discharge 
and retarding chambers, a main valve con 
trolling communication between the inlet 
chamber and the discharge and retarding 
chambers, a supplemental valve operating to 
close communication between said chambers 
when the main valve is fully opened, mean: 
operated by the closet seat for opening the 
main valve, and a restricted by-pass or slip 
ply passage connecting the retarding cham 
ber with the discharge chamber and con 
trolling the closing movement of the mail, 
valve, substantially as described. 

23. The combination, with a closet and its 
seat, of a valve having inlet, discharge, and 
retarding chambers, a main valve control 
ling communication between the inlet and 
discharge chambers, a supplemental valve 
operating to close communication 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 having inlet, discharge, and 
retarding chambers, a piston Separating the 
inlet and retarding chambers, a main valve 
carried by the stem of said piston and con 
trolling communication between the inlet 

t 

and discharge chambers, a supplement: 
valve also carried by the stem of said pistoil 
and operating to close con intinication - 
tween said chambers when the Valve is fully 
opened, separate supply and exhaust pas 
sages for the retalding chamber, and means 
operated by the closet seat for opening the 
main valve, substantiaily as described. 

25. In a water closet valve, a valve casing 
having a retarding chamber, an open-ended 
cylindel' E located therein and surrounded 
by an annular sediment chamber formed be. 
tween its outer walls and the inner walls of 
the retarding chamber, a main valve in said 
casing for controlling the passage of watei 
therethrough, a hollow piston movable with 
in said cylinder E and having a hollow sten 
communicating with its interior and co 
nected with said main valve, said hollow 
piston being also arranged to communicate 
with the retarding chamber, and means for 
governing Said communication and to open 
the same in the opening movements of the 
main valve; substantially as described. 

26. In a water closet valve, the combina 
tion of the casing A having inlet and dis. 
charge chambers, a removable cap C con 
nected with the casing and forming a re 
tarding chamber, an open-ended cylinder E 
having an outwardly extending marginal 
flange E clamped between the cap C and 
the casing A, said cylinder E being arranged 
to form an annual sediment chanbei be 
tween its outer Walls and the innel Walls of 
the cap C, a main valve governing the pas 
Sage of Water through the casing. a piston G 
which is arranged to travel in the cylinder 
R and which is hollow and adapted to coin 
municate directly through its upper end 
with the retarding chamber and through its 
stem with the discharge chambe', and sepa 
rate valve devices for governing said coal 
munications: substantially as described. 

27. The combination of the casing, the 
cylinder E, the piston G working therein 
and provided with the depending tubular 
sten H carrying the main valve coöperat 
ing with the seat , the central hollow tube 
K extending longitudinally through the pis 
ton sten H and piston G and provided at its 
upper end with a by-pass connecting the 
interior of the tie with the chamber above 
the pistoi and with a valve controlling com 
munication between said chambe' and the 
hollow piston stem, said central tube K hav 
ing limited movement independently of the 
piston and main valve, and means for lifting 
said tube K, substantially as described. 

2S. The combination of the casing com 
posed of the body portion A and the cap C, 
the open-ended cylinder E secured therein, 
the hollow piston G. Working in said cylinder 
and having the depending tubular stem H 
carrying the main valve coöperating with 
the seat I, the central tube K extending lon 
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35 lower end of said cylinder, the piston G 

gitti dinally through the piston Stein II and 
liston G and provided at its upper end with 
ti he screw having the by-pass a connecting 
he interio of Said tube with the chamber 
aloose the piston and the nut ( Screwed 
tlereon and coöperating as a valve with the 
top of the piston G, and provided at its 
lovel end with the shoulder f adapted to 
permit inited upward movement of the 
tube Kindependently of the piston stem and 
to thein eagage the lower end of the piston 
stem and lift the latter and the parts car 
ried by it, and means for lifting said tube 
iX. Slabstantially as described. 

29, in a Watei'-closet valve, the combina 
tion of the casing having the valve-seat , 
the cylinder E, the packing-ring sur 
rounding its lower end, the piston G work 
iing in Said cylinder and having the depend 
into stem H, and the main valve H carried 
by the steli ji and coöperating in its lower 
position with the seat and in its upper 
position with the packing-ring F, substan 
tially as described. 

30. The combination of the casing, the 
cylinder E secured therein, the packing-rine 
F surrounding the lower end of said cylin 
del', the pistol G working in said cylinder 
and having the depending tubular stem H. 
the main valve carried by said stem H and 
coöperating in its lower position with the 
seat and in its upper position with the 
packing-ling F, the central tube K having 
at its appel' end the by-pass and the valve 
coöperating with the upper end of the pis 
ton G, and provided at its lower end with 
the shoulder f adapted to coöperate with the 
lower end of the piston stem H, and means 
for lifting the tube K. Substantially as de 
scribed. 

31. in a Water closet valve, the combina 
tion of the casing provided with the valve 
seat... the cylinder E, the hollow piston G. 
working therein and having the hollow or 
tubulal' depending sten H. said piston being 
airanged to communicate at its upper end 
with the retarding chamber and at its lower 
end through the piston with the discharge 
chainber, the main valve H carried by said 
valve stem and coöperating in its lower posi 
tion with the seat , valve devices control 
ling said communications of the hollow pis 
tion with the 'etarding chaniel and dis 
chaige chamber, l'espectively, a novable tube 
is extending through the stem il for con 
ti'olling the flow of water through cylinder 
E, and the disk J carried by the stem H at 
a point beneath the valve H' and coöperat 
ing with the seat when the main valve is 
in elevated position to cut off the passage 
of water through the valve casing. 

32. in a Water-closet valve, the combina 
tion of the casing having the seat , the cyl 
inder E, the packing-ring F around the 
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Working ill said cylinder and having the de 
periding Stein it, the main valve H carried 
by Said stem and coöperating in its lower 
position with the seat and in its upper 
position with the packing-ring F, and the 
disk carried by the stem - beneath the 
Valve i? and coöperating with the seat 
when the valve i is lifted to its upper posi 
tion, substantially as described. 

33. The combination of the casing coin 
posed of the body portion A. and the cap C 
screwed into its upper end, the cylinder E 
provided at its lower end with an outwardly 
pi'ojecting flange E. confined between the 
lowei' end of the cap C and a shoulder upon 
the casing A, the packing-ring F confined 
between said flange and shoulder and pro 
jecting inwardly beneath the cylinder E. 
the piston G. Working in the cylinder E and 
having the depending sten H, and the main 
valve H carried by the stem H and pro 
vided with the up-turned flange b adapted 
to coöperate with the packing-ring F when 
the valve is in its upper position, substan 
tially as described. 

34. The combination of the casing having 
the seat. , the cylinder E, the piston G work 
ing therein and having the depending tubul 
lar stela i, the main valve it carried by 
said stem and coöperating in its lower posi 
tiol) with the seat , the disk J also carried 
by said stem beneath the valve H and co 
operating with the seat to close the same 
when the valve is in its upper position, the 
central tube K extending longitudinally 
through the stem and piston G and hav 
iiig at its upper end a by-pass and a valve 
coijperating with the upper end of the pis 
ton G, and provided at its lower end with 
a shoulder f adapted to cooperate with the 
lower eid of the stem i, and means for lift 
ing the tube R. Substantially as described. 

35. In a Water-closet valve, the combina 
tion of the casing A. having the seat and 
contracted lower end, the main valve H co 
operating with the seat i and the disk.M. 
supported by and movable with the main 
valve and coöpei'ating with the contracted 
lower portion of the casing A in the manner 
and for the purpose described. 

36. In a water-closet valve, the combina 
tion of the casing having the contracted 
to Wes' portion and seat i, the cylinder E, the 
piston G therein having the depending tribu 
la' stem H, the valve H carried by said 
stem and coöperating with the seat I, the 
central tube iX extending longitudinally 
through the stein H and piston G and pro 
vided at its upper end with a by-pass con 
lecting the interior of said tube with the 
chamber above the piston and with a valve 
coöperating with the upper end of the pis 
ton G, and carrying at its lower end the 
disk Mi coöperating with the contracted 
lower portion of the casing A, and means 
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for lifting the tube K and coöperating parts, retarding chamber and through its piston 
Substantially as described. 

37. In a Water-closet valve, the combina 
tion of the open-ended cylinder E, the hol 
low piston G therein, the depending tibular 
stem H, the main valve H coöperating with 
the seat I, the central tube K extending 
through the piston stem and hollow pis 
ton G and provided within the latter with 
the ports i, the Screw L. Screwed into the up 
per end of the tube K and provided with th 
groove e, and the nut (, carried by Said 
Screw L and coöperating as a valve with the 
upper end of the piston G to control the pas 
sage h around the tube K, and means for 
lifting the tube K and coöperating 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 C having 
the threaded stem C' 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 b, 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 with 
the grooved ears a? engaging the ribs b 
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 6 and also 
having a conical recess at its extreme end, a 
coiled spring e' 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 Ahav 
ing the stud f', the bushing P screwed 
therein, the rock-shaft P extending through 
said bushing and provided with the annular 
shoulder a', and having the tapered central 
recess in its inner end, and the coiled Spring 
e' 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 

Sten 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 
waive; substantially as described. 

43. The combination of the valve casing 
having inlet, discharge and retarding chan 
bel's, a main valve for controlling the pas 
Sage of the Water through the casing, a cyl 
inder E 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 Q 
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 c' 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 laterally 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 e', a 
bushing p' secured in such chamber and en 
circling the shaft P. packing d' confined be 
tween the flange e' and the inner end of such 
bushing, a coiled spring o' 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 f 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 6', 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 s w cess; substantially as described. 

EARL G. WATROUS. 
Witnesses: 

EDWARD RECTOR, 
LEONORA. WISEMAN. 
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