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’ This invention relates to improvements in hy 
draulic flush valve mechanisms. 
Flush valve mechanisms are customarily em 

ployed in the hush or water tanks of toilets or 
water closets. The tank contains a supply of 
water which may be discharged through a valve 
controlled outlet pipe to ?ush the toilet bowl. 
Unseating the valve is effected, in the usual struc-' 
tures, by connecting links and levers which ex‘ 
tend to and are operated by a manual crank han 
dle swingably mounted on an exterior portion of 
the water tank. The conventional flush valve 
operating mechanisms referred to are entirely 
mechanical and due to the various connections 
therein are somewhat haphazard in operation be 
cause of lost motion and the tendency of the 
parts to stick or bind. ‘ ‘ “ 

It is, therefore, a primary objective of the pres 
ent invention to overcome theiobjections inherent 
to the conventional flushdvalve mechanisms by 
providing an hydraulic ?ush valve mechanism 
which is positive, quick and responsive in its ac-‘ 
tions, ‘and which is motivated by the liquid sup 
plied to the ?ush tank of the structure.‘ ~ 7 ' " 

A further object of theinvention is" to provide 
an hydraulic ?ush valve mechanism with which 
the ordinary water closet ?ush; tank may‘ be 
equipped with little modi?cation, and which util-v 
izes a minimum of parts‘, many of which; are ‘pres 
e’ntly standard. ' 

. A further object of the invention‘ is to provide" 
an hydraulic ?ush valve mechanism, which, be 
cause of its hydraulic actuation and control, 
eliminates mechanical parts and connections: 
which are apt to get out of adjustment and repair; 
the parts of the improved‘ hydraulic flush ‘.valve 
mechanism being susceptible of easy access for 
adjustments,repairs and replacements should the 
same become necessary. 

, A further object of the invention is to provide‘ 
an hydraulic ?ush valve mechanism which is of‘ 
very simple construction, is strong and durable, 
is e?icient and positive in its operation, is inex-q 
pensive to manufacture and install, and is wel ' 
adapted for the purpose described. ‘ 
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With the above and other objects in view the? v I 
inventionconsists- of the improved hydraulic 
?ush valve‘mechanism; and its‘ parts and comijv 
binations, as set forth the‘ claims, and all 
equivalents thereof. ’ ' " 

In'itheaccompanying? drawing‘ in which the" 
same reference characters indicate the’ same" 
parts-in. all of the views: 
*Fig; I isia vertical/longitudinal ‘sectional view? 
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" (not shown) under pressure. ' 

through the water tank of a toilet showing the 
improved hydraulic ‘flush valve mechanism;' ’ " 

Fig’. 2 is an enlarged, fregmentary, detail view’ 
of a cylinder and hydraulically operated piston 
and its associated ‘parts forming part of-the im-'‘ 
proved mechanism, the cylinder being shown in 
vertical section; and . I 

Fig. 3 is a detail view taken on line 3-3 of Fig. 
2 with the‘valve rod being shown-in section-1* ' 
Referring now more particularly to the draw 

ing it will appear‘ that the flush or Watertank of 
a toilet installation is indicated by the ‘numeral '8; 
The tank, of conventional structure, is of rectang 
ular form in horizontal section,‘ and is enclosed. 
Extending into a central bottom ‘portion of the 
tank is‘ a relatively large'diameter outlet or water 
discharge pipe!) whose open end portion within 
the lower portion of the tank is'provided with a 
valve seat I0 to receive a movable valve II. In 
actual practice the‘ discharge pipe 9 extends to 
and opens into the bowl of a toilet or water closet 
structure (notshow'n) to discharge water from' 
the tank into said bowl for flushing purposes. 
As is common in ?ush tankstructures‘ a. water 

supply pipe I2 extendsvvertically through a lower: 
portion of the tank 8 and-terminates in an upper 
interior portion‘ of the tank, said supply pipe I2 
being spaced fromanother pipe I3 which con 
nects with the discharge pipes'below' the valve I2, 
the pipe‘ I3: serving as an‘ overflow and relief-for 
water accumulated in, the upper portion, of the‘ 
supply pipe‘ I2 by means‘ of ‘a connecting c’u'rvedi 
tube I4. Exteriorly of th‘ejtank 8 the supply pipe 
I2 extends‘t'o a‘ suitable‘ source of water supply 

__ The upper ‘end portion'of the supply pipe‘ I2 is 
formed as a chamber 1'5 having its base portion 
formed withan internal valve seat l6 controlled‘ 
by .a' vertically movable valve I’! carried by the 
lower end of a‘ valve rod I8. The structure of the 
pipe I2, Valve I1 and valve operatingmechanism' 
is conventional, the latter comprising suitably‘l 
mounted articulated links‘ I9 and 20- and a- lever 
arm 2 I. At the free end of the pivotal lever’ arin 
2| there’ is a ball ?oat 22 adapted'to'riseand fall 
with the level offth‘e' water v'rithinl'the‘ tank’ a‘ ahav 
to‘ithe'reby,‘ through ‘the members I18", I a, ‘2 t and '2 "I , 
unseat and seat the valve H. The inlet‘end of a 
droptube 23 enters the chambered'vportion- I5‘ 
of the pipe I2 above- the valve I'll Hence, water 
from the-source of supplyisadmitted to the drop 
tube 23’ when thefv'alve ‘I155 is‘ open,’ The drop 
tube:discharges‘into‘theilower portion ofitihe tank? 

5,5; 81and‘1s;for the‘ purpose of repleii'i'shilig" the" 

supply or water-in the tank-‘mm a certain‘. level; 



2 
after discharge of the tank contents through the 
discharge pipe 9. 
Suitably supported relatively centrally and in 

an elevated position within the tank 8 is a ver 
tical cylinder .24. Through the base of the cyl 
inder which is equipped with a packing nut 25 
and packing 26 a piston rod 27 vertically recip 
rooatably extends. Carried fast by the piston 
rod within the cylinder is a piston 28 of a diame 
ter to aif'ord clearance relative to‘theinternal 
wall of thecylinder: so‘that water may- seeppast 
the piston‘. ' An‘ extension of the piston rod car 
ries a perforated stop disc 29 adapted to abut 
against a cushioning pad 30 within a cap 3| re 
movably closing the upper endof the‘ cylinder. 
Thus, the abutment of the disc 29 with the pad 
39 limits the upward movement of‘the piston 
28 and rod 21. The apertured nature of the stop 
disc 29 permits water forced through the cylin-fe 
der to pass the disc. One end portion of a- small 
diameter pipe 32 enters the,cap 3! and affords 
communication with the upper end of the cyl 
inder. The lower inner end portion of’ the cylé 
inder 24 is connected by a small diameter pipe 
337 with the water supply pipe I 2 at a point below 
the valvel?. I _ ' ' ‘I 

Mounted against an inner upper wall portion 
of the tank 8 is a valve casing 34 into one‘end 
of which the pipe 32 extends. A valve 35 car 
ried by the‘vinner end of a turnable valve stem 
35 controls a port 31Hwhereby the flow, ofv water 
from the pipe 32 to a depending, integral dis 
charge spout 38 is controlled. The valve stem 
35 is. suitably mounted to extend through the 
tank wall and its outer free end carries fast 
thereon a manipulating lever 39 which, after 
being manually depressed or moved to open the 
valve 35, is automatically returned to closing 
position by a spring 40, the latter being sche 
matically shown in the drawing. ' 
The large valve' II for the control of the tank 

discharge pipe 9 is ,.carried by the, lower end ._of 
a vertical rod or stem 4|. For the reciprocata 
ble support’ of the latter it is: convenient to 
adjustablyaf?x a clampingbracket 42 to‘the 
pipe l3} at a suitable elevation from the valve 
seat I 9. The bracket 42 is provided without 
wardly projecting bored bosses .43 through, which 
the stem 4| slidably extends. I The upper end por 
tionof said stem also slidably passes throughan 
aperture 44 in the adjacent end of a connecting 
plate45. The upper end of the stem 4i is formed 
with a‘ knob 46 for‘v abutment with the plate 45 
upon an elevation of the cylinder piston‘ rod, 21 
for lifting the stem 4i and unseating the valve I l. 
“The lower end of the piston rod 21_ depends 

from the ‘cylinder 24 and is adjustably extended 
through an elongated slot 45 in the other end 
of the connecting plate 45; Adjustable secure 
ment of the depended end. of; the‘ piston rod 
within theyplatesloty, is e?ected by means of ,a 
pair ofnuts 41. > v 

The operation of the improved hydraulic ?ush 
valve mechanism should be’ obvious from ‘the 
foregoing description. _ Normally the tankUB is 
‘?lled ,withwater to about thellevel indicated in 
Fig. 1. ‘The water level maintains the ball float 
22 andile‘ver-armi2l as shown and the valve l1, 
controlling water ?ow into the ‘chambered por-_ 
tion l5 of the pipe I2 is closed, preventingthe 
addition of water to the. tank.v It should also 
benoted that the main discharge valve’ II is 
seated and that they valve 35, ‘controlling dis-_ 
charge through thespout-38 from the cylinder 
“and the pipe 32 is closed. . Thereis, there 
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‘top pad 39. 
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fore, an equalization of water pressure against 
the piston 28 and it is thereby maintained in 
the normal lowered position illustrated. 

If it be desired to discharge water from the 
tank 8 to ?ush equipment to which the discharge 
pipe 9 extends, it is only necessary for the op 
erator to momentarily, manually depress the 
operating lever '39. This action will move the 
valve 35 to open the port 36 allowing water in‘ 
thewconneetions to discharge into" the tank 
through‘the spout 38. :Thedischarge of water 
thus eifected lowers the‘ pressure against the top - 
face of the piston 28 so that there is then unequal 
pressure on the piston and it will be forced up 
wardly; inits cylinder 24, the movement being 
limited by contact of the stop disc 29 with the 

The raising of‘ the piston causes 
-- an upward reciprocation of the piston rod 21. 
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The latter carries at its lower end the connect 
ing plate 45 whose outer end then slides upwardly 
on the valve stem 4|. to engage theknob 46 and 
further lifting of the piston rod'will-the'n‘ cause 
the plate 45 to lift, the valvestern 4|. to a pre 
determined extent thereby raising and unseating 
the main discharge valve 'll relative to its’seat 
on the discharge pipe 9. The valve “is of the 
conventional semi-buoyant type and remains in a 
water supported position above the valve seat 
until the water in the tank reaches a'low level 
and suction returns the valve II to its seated 
position. Obviously when the valveillv isun-l 
seated and elevated water‘from the tankIBidis-J 
charges therefrom through the outlet pipe 9 to 
perform its equipment ?ushing function. Dur, 
ing discharge of water from, the'tank the'water 
level therein drops, lowering the ball ?oat 22. 
The dropping of the ?oat causes a' downward 
pivotal movement of the lever'arm 2i and ulti 
mately such movement, through the connections 
20, I9 and I8 will unseat the valve 11 allowing 
water to flow from the inlet pipe l2 into and 
through the tank replenishing drop tube 23. 
. Only momentary pressure onthe. operating 
lever 39 is necessary. Upon release of pressure 
thereon the spring 40 will return the valve‘parts 
to normal closing position so as to prevent fur-_ 
ther jetting of'water through the‘spout 38. The 
momentary relief of pressure in the line 32 was, 
howevertsulilcient to causev the elevation of the 
piston 28 previously described with’the corre-, 
sponding elevation of the connecting plate 45 and 
valvestem- 4|. Upon the closing of the valve 35 
water under pressure ?ows from the inlet pipe ‘I2 
through the connectionl33, through the cylinder. 
24 and past the piston'28 and’ disc 29 to corn 
pletely re?ll the upper connection 32 'and the" 
chambered portion of the valve casing 34 there-‘u 
adjacent. A recoil action takes place which then‘ 
drops the piston, piston rod and associated con-i 
nections to the positions illustrated andlequaliz; 
ing pressures on both faces of the piston a‘rere 
established to maintain the parts in the lasté'mené 
tioned position. ‘Before the water in the ‘tank . 
reaches "a, predetermined low level and'upOnFre 
turn of the piston and piston rod to normal posi 
tion, the buoyant nature. of the valve ll main-r, 
tains it‘and its stem 4| elevated but the ifréelend 
of the plate 45 may slide downwardly on the‘ valve 
stem 4l~away from the knob 46, during lowering 
movement of the piston rod 21. - . _ ,1 

As previously mentioned, when: the watenlevel 
in the tank 8 reaches a low level suchiaction' to 
gether with suction in the pipe 9 will cause, the; 
main valve II to drop andseatand muster-mi, 
nate further ‘water. dischargefrom the tankg8,~ 
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which completes the ?ushing operation. The 
drop of said valve I I will pull with it the stem 4! , 4 
the latter being free to slide in the bosses 43 of 
the bracket 42 and in the apertured end of the 
plate d5. Of course at this stage due to the low 
ered position of the ball float 22 the inlet pipe 
valve II will be open and water will flow into the 
tank through the tube 23. The water level in the 
tank will now gradually rise and when the ball 
?oat ‘22 attains a predetermined elevation, 
through the connections previously described the 
supply pipe valve I‘I will be automatically closed 
terminating further replenishing of the water ' 
contents of the tank. Everything is then as illus 
trated, ready for a reflushing operation. 

main flush tank valve I I is accomplished by hy 
draulically operated means which are simple, ef 
feotive and positive in operation. ‘Available water 
?owing through the supply pipe I2 is utilized as 
the hydraulic medium. The mechanism is not 
open to the objections inherent to the conven 
tional mechanical ?ush valve mechanisms and 
will function without service or dii?culty for ex 
ceedingly long periods. The improved hydraulic 1.5’ 
flush valve mechanism is furthermore inexpen 
sive and novel, and is well adapted for the pur 
poses described. 
What is claimed as the invention is: 
1. In combination, a liquid tank, an outlet pipe : 

therefor, a movably mounted discharge valve con 
trolling said outlet pipe, a liquid inlet pipe enter 
ing said tank for replenishing the same, ?oat 
valve means controlling the discharge end of said. 
inlet pipe, a conduit system ?lled with liquid,’ 2. “, 
reciprocatable member within an intermediate 
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portion of said conduit system against which the 
liquid reacts, a liquid connection between the 
liquid inlet pipe and one end of the conduit sys 
tem to maintain the latter constantly ?lled with 
liquid, manually controlled valve means in the 
other end of the conduit system to exhaust liquid 
therefrom to vary the liquid pressure relative to 
the reciprocatable member, and motion trans 
mitting connections between the reciprocatable 
member and said discharge valve. , 

2. Manually controlled flush valve mechanism 
for a tank adapted to contain a body of liquid, 
comprising an outlet pipe extending from a. lower 
portion of the tank through which liquid from the 

1.? tank is selectively discharged for equipment 
It should be noted that the actuation of the flushing purposes, a movably mounted discharge 

valve within the tank controlling said outlet pipe, 
a liquid inlet pipe entering said tank for replen 
ishing the same, ?oat valve means automatically 
controlling the discharge end of said inlet pipe, 
an elongated conduit within the tank and con 
stantly ?lled with liquid and connected at one end 
with an intermediate portion of said liquid inlet 
pipe, a cylinder within an intermediate portion of 
said conduit, a reoiprocatable piston within the 
cylinder against both faces of which liquid in the 
conduit reacts, said piston having a piston rod 
extending externally of the cylinder, a valve con 
trolling the other end of the conduit to exhaust 
liquid therefrom to vary the liquid pressure in 
the conduit relative to the piston, manually 
manipulatable operating means for the last men 
tioned valve extending externally of the tank, and 
motion transmitting connections between the pis 
ton rod and the discharge Valve. 

JOHN H. OWENS. 


