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4 Claims. (C. 4-50) 

This invention relates to hydraulic valves, and 
more particularly to valves of the type employed 
in flushing toilets and the like. 

It is an important object of my invention to 
provide an improved operating assembly for a 
flush tank which includes a novel combined flush 
valve and Safety overflow. 
Another purpose is the provision of such valve 

assemblies which are particularly adapted to 
eliminate the gurgling, hissing, or Sucking Sounds 
caused by breaking of the water current by Sud 
deninrush of air. 
A further object is the provision of a pivotally 

mounted overflow line operatively connected with 
the present wave assembly. 

Still another purpose is the provision of a self 
actuating syphon in operative association with 
my novel Wave System. 
An additional object is the provision of a plu 

rality of water lines adapted to supply the reser 
voir tank and also to operate successively a flush 
ing and refill operation of the toilet bowl, all of 
which operations are operatively correlated in 
the desired sequence of my present mechanism. 
Other objects and advantages of the invention : 

will be apparent from the following description 
and claims, the novelty consisting in the features 
of construction, combination of parts, the unique 
relations of the members and the relative propor 
tioning, disposition, and operation thereof, all as 
more completely outlined herein and particularly 
pointed out in the appended claims. 

Referring to the drawings which form part of 
the present specification: 

Figure 1 is a rear elevational view in section, 
of my combined overfoW tube and flush Wave. 

Figure 2 is a vertical sectional view taken 
through the head of the supply valve assembly. 

Figure 3 is a top plan view of a portion of the 
lower pivotal mounting of the overflow pipe, 
taken along the line 3-3 of Figure i. 

Figure 4 is a horizontal sectional view through 
a tank refill line associated With the valve as 
sembly, taken along the line 4-4 of Figure 2. 

Figure 5 is a rear elevational view, partiy in 
section, of a modified form of overflow pipe which 
may be used with my valve assembly. 
Figure 6 is a bottom plan view of the butterfly 

valve of the overflow pipe as seen along the line 
6-6 of Figure 5. 

Figure 7 is an enlarged detail view of a portion 
of the valve of Figure 6. 
As illustrated, there is provided a reservoir 

tank O. of conventional shape and volume, the top 
2 and bottom 4 being shown in part. A water 
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Supply line 6 enters the tank through a suitable 
packing gland 8, and bears on its upper ex 
tremity a bowl-shaped flange 2 disposed at suit 
able elevation below the top 2 of the tank. An 
Oppositely curved cover 22 is rigidly secured to 
the bowl 2 as by Screws 24, the intersection be 
tween the complementary parts being rendered 
airtight by an annular gasket 26. 
The chamber 28 formed between bowl 2 and 

cover 22 has three water outlets, two of which 
supply water to the tank () and the third to the 
toilet bowl (not shown). The principal delivery 
pipe 3) to the tank extends downwards from the 
under face of the bowl 29, being in communica 
tion with the chamber 28 through a pair of oppo 
sitely arranged angularly disposed channels 32 
and 34. (Figure 4) drilled or otherwise formed in 
the body of the bowl 2: This construction is 
designed to avoid the gurgling sounds caused by 
air breakage of the water line which are so ob 
jectionable in common flush Valves. A secondary 
delivery pipe 36 for the tank has its intake chan 
nel 38 disposed higher than the bowl chamber 
28, so that water flows through it only when the 
chamber is full of water under pressure from the 
Supply line 6. 
The Control chamber cover 22 is provided with 

two pairs 4- and 2 of diametrically aligned lugs 
disposed at opposite sides of its outer edge, each 
pair of lugs having pivotally mounted therebe 
tween a vertically swingable lever arm 34 and 
is, both of which are swingable in the same plane 
and pointed in the saine direction. The two lever 
aris Aé and is are interconnected by a vertical 
link i8 connecting their respective ends inter 
mediate the two pairs of lugs and preferably na 
telially closer to the pair 2 than to the pair 40. 
The longer lever an AS, which is thus fulcrumed 
on lugs 42, carries a hollow sphere or ball float 
5 of its cute" end. The shorter lever arm 44 is 
Somewhat upwardly bowed over the valve cover 
.22 and is connected intermediate its ends to a 
vertically reciprocating piston. 5 for a purpose 
presently evident, 

Medially located on the upper face of the cover 
22 is an upstanding annular boss 52 which is vei 
tically apertured to guide the piston 54 therein. 
Tiis pistOn 54 normally extends into the chamber 
28, and has attached thereto a dependent rod 56 
of lesser diameter, which rod carries on its lower 
end a plunger valve. 58, reciprocable in a recess 
59 of the bowl 2 upon movement of the piston. 
An annular Wave Seat is provided within the re 
cess 59, a convenient manner of forming the valve 



2,491,131 
3 

upper end of the water supply line 6 projects 
through the bottom of the recess 59 and for a 
slight distance above the plane of the upper Sur 
face of the bottom of the recess. The annular 
recess 59 is of larger diameter than the plunger 
valve 58, with the result that when the valve 58 
is lifted off its seat 57, water thus permitted to 
enter the bottom of the recess 59 from the supply 
line S can pass upwardly around the valve 58 
and, after traversing the vertical length of the 
receSS 59, enter the chamber 28. 

However, loosely mounted upon the rod 56, just 
above the valve 58, is a disc 60, preferably of rub 
ber or similar material, the diameter of which is 
greater than that of the plunger valve 58, but 
slightly less than the inside diameter of the recess 
59. Consequently, after water has passed the 
valve seat 57 and flows upwardly around the 
valve 58, it innpinges against the disc 60, carrying 
it upwards on the rod 56. 

Also loosely mounted upon the rod 56 and above 
the disc 60 is a second disc 6, also preferably of 
rubber or similar material; but this disc is of ma 
terially greater diameter than the recess 59, with 
the result that it normally rests upon the rim 62 
of the recess 59. A series of openings 63 spaced 
about the center of the disc 62 are effectively 
closed by the Smaller disc 60 when the latter is 
forced upwardly into engagement with the under 
Surface of the disc 62 by upward motion of wa 
ter. Within the recess 59, and both discs 69 and 62 
thereafter will be forced upwardly until the up 
per, larger disc 62 engages the under surface of 
the bowl cover 22 in position to close a plurality 
of openings 64 provided in the cover 22. 

However, when the valve 58 is seated, closing 
off the flow of water into the chamber 23, both 
discs 6t) and 62 will fall by gravity to the re 
Spective positions thereof illustrated in Figure 2, 
opening the chamber 28 to the atmosphere 
through the aperture 64 and thereby precluding 
any possibility of the partial vacuum therein 
which would be necessary were the valve to de 
velop any siphonic action resulting from loss of 
preSSure Within the Supply line 6. In this man 
ner, all possibility for contaminated water to be 
drawn back into the supply line 6 from either 
the toilet fixture or the storage tank 0 is pre 
cluded. 

In the bottom of the reservoir tank there is 
provided the customary arrangement of flushing 
outlet for emptying the contents of the tank into 
the toilet (not shown). The outlet in this case 
comprises a vertical conduit 72 fixedly secured 
in the floor 4 of the tank by a suitable packing 
gland 74 and having a funnel-shaped mouth 76 
disposed within the tank near the base thereof. 
An open-ended overflow pipe 78 is pivotally 
nounted across the funnel mouth so as when 
thus Seated, to prevent water in the tank from 
running out the outlet conduit 2 except by pass 
ing through the overflow pipe, that is, by entering 
at the top of the latter. This mounting of the 
Overflow conduit is attained by means of a hori 
Zontal flange 80 disposed about its bottom end 
and having an annular gasket retained against 
its under face So as to establish a substantially 
fluid tight seal between the low end of the over 
flow conduit 78 and the upper edge of the funnel 
mouth T6. A laterally projecting arm 84 extend 
ing outward from the upper face of the flange 8 
has its outer end inserted between a pair of up 
Standing, parallel lugs 86 to which it is pivotally 
connected by a transverse pivot pin 88, the lugs 
being conveniently anchored by a threaded plug 
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89 inserted in an upturned pipe elbow 90 radi 
atting froin the base of the funnel. 
Means are provided for manual actuation of 

the apparatus to unseat the overflow conduit 8 
fron the upper edge of the funnel mouth 76, and 
thereby permit water stored within the tank to 
eScape therefrom through the conduit 72. The 
upper end of the overflow pipe 78 is pivotally 
connected at 92 to one end of a link 93, the other 
end of which is pivotally connected to the lower 
end of a lever 94. The upper end of the lever 94 
is rigidly attached to a horizontally disposed 
shaft 96 which is rotatably journalled in such 
position in the front vertical wall of the tank that 
it extends above the valve cover 22 between the 
boSS 52 and the lugs 42. Also rigidly secured to 
the shaft 96 is an operating handle 98 located 
outside the tank and an actuating key or finger 
08 disposed within the tank. The finger is sit 

uated beneath and in vertical alignment with the 
piston-connected lever arm 44 and upon its up 
Swing caused by rotation of the shaft 96 the mov 
ing finger is adapted to abut against and lift the 
level is and thereupon lodge in a notch 02 cut 
in the lower edge of the arm 44, thus supporting 
the arm 4s in raised position. 
In operation, the handle 98 is depressed, there 

by causing the following three actions to Occur: 
(1) by rotation of the lever 94, the overflow pipe 
i8 is unseated from the funnel mouth 6, there 
by allowing the tank contents to escape through 
the flushing outlet 2; (2) by raising the lever 
iA by the finger 90, the ball float 50 is forced 
below the level of the water Stored within the 
tank; and (3) the plunger valve 58 is lifted from 
the supply line 6 by the piston 54, thereby al 
lowing water from the supply line 6 to enter 
the chamber 28 and to flow therefrom through 
he refill tube 9 to the well of the toilet bowl 
and through pipes 30 and 36 to the tank, but at 
a lesser rate than that at which Water stored 
within the tank escapes through the flushing 
conduit 2. When the Water drops below the 
level of the displaced ball float 50 (shown in 
broken lines in Figure 1), the float then falls 
further with the receding water, thereby further 
raising the bowed lever 44 and releasing the 
finger 30 from the notch 02. The depressed 
operating handle 98 will then swing back to its 
original position, due to the relatively greater 
Weight of the overflow conduit 78, which also is 
restored to its seated position atop the funnel 
mouth f3, thus terminating the flushing opera 
tion. The Well of the toilet bowl is now filled by 
water running through the tube 79 while the 
tank is filled by the pipes 30 and 36. As the Water 
rises in the tank, it raises the float 59 so as to 
progressively cut off the water inlet 6 by de 
pression of plunger valve 53. The capacity of 
the outlet 66 is such that the required quantity 
of Water Will be delivered to the toilet bowl dur 
ing the time required to fill the tank fo by the 
lines 36 and 36. 
A modified Construction is shown in Figure 5 

Wherein a siphon tube fo4 disposed in the tank 
is formed with one of its legs 06 preferably 
Straight and normally vertical, with its lower 
Open end Spaced Somewhat above the bottom 4a 
of the tank. The other leg 08 of the siphon 
tube 04 is curved to substantially semicircular 
or looped form. The lower extremity of the 
looped portion fo8 is provided with an outer an 
nular flange ?o retaining a rubber gasket 2 
On its lower face so as to seat upon the top edge 
of a funnel-shaped outlet, or flushing conduit 
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4, mounted in the bottom of the tank by suit 
able packing gland f is and leading to the toilet 
bowl (not shown). The loop, and attached bot 
ton flange to are pivotally mounted upon the 
outlet pipe 4 by a suitable pin 8 connecting 
the outer edge of the flange with a vertical lug 
f f 9 correspondingly mounted on a collar 20 
rigid with the outlet pipe 4. 
Within the lower, open end of the vertical 

section C6 of the overflow conduit (4 there 
is mounted an inwardly opening, unidirectional 
butterfly valve consisting of a flat disc 22 car 
ried by a horizontally disposed pivot pin 2 in 
serted across the pipe at one side of the disc, 
While the opposite, edge of the disc, when closed, . 
abuts against a similar pin 23. When the con 
duit is tipped over, the disc serves to prevent 
backward movement of the water normally stand 
ing in the arm. Along the inner side of the up 
right arm there is fixedly mounted a small di 
ameter pipe. 24 having its upper end opening 
normally within the overflow conduit above the 
level of water standing therein, while its lower 
open end 26 is disposed outside the vertical sec 
tion of the overflow pipe 04 Spaced slightly 
above the lower end thereof. The function of 
the small pipe 24 is to conduct air from its lower 
end 26, immediately the latter has been un 
covered by lowering of the level of the water 
within the tank lea, and to deliver the air to 
the upper portion of the siphon tube and there 
by break the siphonic action and thus terminate 
the flushing action. 
A tipping lever 28 is attached at its upper 

end to the operating handle 98 by a shaft 93 
journalled in the front wall of the tank. The 
lower end of the lever 28 is connected by a link 
29, which is pivotally connected to a fixed, em 
bracing collar 30 mounted on the lower portion 
of the vertical arm 06 of the Overflow conduit. 
The lever 28 has a weight f34 attached adjacent 
its lower end, so that upon the overflow conduit 
f04 being momentarily tipped over within the 
tank by downward movement of the handle 98 
(and upward movement of the lever 28), the ac 
tion of the weight 34 will restore the parts to 
their original positions upon release of the 
handle. It will be seen, however, that the effect 
of tipping the overflow pipe 4 is to close the 
butterfly valve 22 and cause the water thus held 
in the vertical arm to flow over into the loop 
08 while at the same time water flows into the 

opposite or outlet end of the loop from the tank 
so that substantially the whole movable section 
of the overflow channel C4 which is thus be 
neath the water level is thereby filled with Water 
before escape of any appreciable volume of 
Water down the outlet 4 from the tank. As a 
factor contributing to this same end, it should 
be noted that the cylindrical end of the loop, 
which is disposed in the outlet funnel, has its 
terminal edge disposed in a plane at approxi 
mately 45° to the axis of the pipe, with the long 
est protruding lip portion thereof 36 positioned 
symmetrically along the side of the loop adjacent 
the pivot 3. Upon the loop being tipped back, 
such lip is thereby moved to a position extend 
ing across the outlet 4, effectively limiting es 
cape of water from the tank into the outlet and 
yet permitting entrance of water to the loop. 
At this point, withdrawal of the operator's 

hand from the handle 98 allows the lever Weight 
34 to drop the overflow loop to its original po 

sition in communication with the fiushing Con 
duit 4. 

0 

20 

30 

35 

40 

45 

60 

65 

70 

6 
past the seated end thereof down the outlet.f4, 
and since the tube is full and in communication 
with the tank by the now opened, butterfly valve, 
it acts as a siphon channeling the water from 
the tank down the outlet f4 into the toilet bowl 
until the water level in the tank reaches the 
lower end of the vertical pipe 24, whereupon air 
is conveyed therethrough to the top of the loop, 
thus breaking the suction or siphonic action, 
but, due to the small bore of the pipe 24, in such 
manner as... again to avoid objectional gurgling 
in the system. 
The ball float. 50a is connected to the inlet 

valve 58: as...previously illustrated, these parts 
being here eliminated for greater clarity of illus 
tration, the only other difference from the con 
struction of Figure 1 being that in the present 
modification the tube 79, which supplies water 
to the bowl after flushing, here enters the outlet 
pipe 4 below the valve seat, as indicated at 38. 

It is thus evident that I have produced a highly 
effective arrangement of parts for operating a 
flush tank and which is particularly useful in 
that special provision made for breaking the 
water flows at necessary points without permit 
ting appreciable back surge of water and conse 
quent gurgling caused by the introduction of 
3. 
While I have shown and described in some de 

tail, presently preferred embodiments of my 
combined overflow tube and flush valve, it is to 
be understood that various modifications may 
be made in the construction and operation there 
of within the Scope of the subsequently claimed 
invention which is to be construed broadly and 
limited only by the prior art, 

I claim: 
1. In flushing apparatus including a reservoir 

tank having an outlet, the combination of a 
Siphon tube pivotally mounted within said tank 
with its upper, medial portion normally disposed 
above the full Water level within said tank and 
both its inlet end and its outlet end below said 
Water level, Said inlet end being open to the in 
terior of said tank and said outlet end normally 
in communication with said tank outlet, means 
for tilting said siphon tube to lower said medial 
portion thereof to a position below said Water 
level to effect filling the bore of said tube and 
start flow of water into said outlet around said 
siphon tube's outlet end whereby siphonic ac 
tion within Said tube and withdrawing water 
from said tank is initiated upon return of said 
Siphon tube to its normal position, and means for 
admitting air to said medial portion of said 
Siphon tube to interrupt siphonic action thereof 
prior to lowering of the water level within said 
tank to said inlet end of said siphon tube. 

2. In flushing apparatus including a reservoir 
tank having an outlet, the combination of a 
Siphon tibe pivotally mounted within said tank 
with its upper, medial portion normally disposed 
above the full water level within said tank and 
both its inlet end and its outlet end below said 
Water level, said inlet end being open to the in 
terior of Said tank and said outlet end normally 
in Conmunication with Said tank outlet, means 
for tilting Said Siphon tube to lower said medial 
portion thereof to a position below said water 
level to effect filling the bore of said tube and 
Start flow of water into said outlet around said 
siphon tube's outlet end whereby siphonic action 
within said tube and withdrawing water from 
Said tank is initiated upon return of said siphon 

The water now filling the loop flows 75 tube to its normal position, and a tube opening 
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at one end into the interior of said medial por 
tion of said siphon tube and at its other end into 
the interior of said tank outside said siphon tube 
and at a higher position than Said inlet end of 
said siphon tube to admit air to said siphon tube 
and thereby interrupt siphonic action thereof 
prior to lowering of the water level within Said 
tank to said inlet end of said siphon tube. 

3. In flushing apparatus including a reservoir 
tank having an outlet, the combination of a si 
phon tube pivotally mounted within said tank 
with its upper, medial portion normally disposed 
above the full water level within said tank and 
both its inlet end and its outlet end below Said 
Water level, said inlet end being open to the in 
terior of said tank and said outlet end normally 
in communication with said tank outlet, means 
for tilting said siphon tube to lower said medial 
portion thereof to a position below said water 
level to effect filling the bore of Said tube and 
start flow of water into said outlet around said 
siphon tube's outlet end whereby siphonic action 
within said tube and withdrawing water from 
said tank is initiated upon return of said siphon 
tube to its normal position, and a unidirectional 
valve mounted adjacent Said inlet end of Said 
siphon tube for restraining flow of Water from 
said siphon tube backinto Said tank. 

4. In flushing apparatus including a reservoir 
tank having an outlet, the combination of a si 
phone tube pivotally mounted within said tank 
with its upper, medial portion normally disposed 
above the full water level Within said tank and 
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8 
both its inlet end and its outlet end below said 
water level, said inlet end being open to the in 
terior of said tank and said outlet end normally 
in communication with said tank outlet, means 
for tilting said siphon tube to lower said medial 
portion thereof to a position below said water 
level to effect filling the bore of Said tube and 
start flow of Water into Said outlet around said 
siphon tube's outlet end whereby siphonic action 
within said tube and withdrawing water from 
said tank is initiated upon return of said siphon 
tube to its normal position, and means for re 
straining flow of water from said siphon tube 
back into Said tank. 
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