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The present invention relates to improvements in a 
push button assembly or flush mechanism for actuating 
the discharge valve in a flush tank. 
The conventional flush mechanisms now generally in 

use for operating flush valves employ handles, pivotally 
mounted, for effecting the flushing operation. These 
conventional constructions have proved to be satisfactory 
in use and to function properly over extended periods of 
time, at least in part, because the forces that are caused 
to act on various parts of the flush mechanism will nor 
mally act in the desired plane of action and there will 
be an absence of components of forces acting in other di 
rections out of the desired plane of action causing bend 
ing or misalignment of parts. As can be understood, 
components of forces acting in directions other than in 
the desired plane of action will, in time, cause malfunc 
tioning of the flush mechanisms. 
There have been numerous efforts in the past to use 

push button flush mechanisms in place of the pivotal 
handle types of flush mechanisms, but such push button 
flush mechanisms have not been entirely successful. One 
of the problems encountered has been that of providing 
a push button flush mechanism at a competitive cost 
which would operate satisfactorily over a prolonged pe 
riod of time. One of the difficulties encountered, cen 
tered around the requirement that the force exerted by 
the push button against the flush lever are essentially 
perpendicular to the plane of movement of the flush 
lever, and thus, the push button flush mechanism tended 
to cause misalignment of parts after usage, causing trou 
blesome operation. 

It is recognized that mechanisms can be constructed 
for satisfactorily converting the perpendicular forces of 
the push button to the vertical forces required to act on 
the flush lever, but those of such mechanisms which here 
tofore have proved to be satisfactory in operation have 
been excessively costly to produce, and hence, push but 
ton flush assemblies employing such mechanisms have not 
been competitive with the conventional flush mechanisms 
using pivotal handles. 

It is an object of the present to provide an improved 
push button flush assembly which is constructed and ar 
ranged so that it can be produced at an economical cost 
and which will be relatively trouble-free in operation over 
a prolonged period of time. 

It is another object of the present invention to provide 
an improved push button flush assembly which is con 
structed and arranged so that the pressure required to 
be exerted on the push button for effecting a flushing ac 
tion is maintained within an allowable range during both 
the lifting of the flush valve from its seat and the sub 
sequent elevating of the valve. 

It is still another object of the present invention to pro 
vide an improved push button flush assembly of the fore 
going character which is adapted to function so that when 
substantially uniform pressure is exerted on the push but 
ton for moving the same inwardly, a two state lifting ac 
tion occurs on the flush lever, the first stage providing 
maximum lifting pressure thereon with a minimum rate 
of movement of such flush lever and the second stage 
providing maximum rate of movement and a correspond 
ing lesser lift pressure on the flush lever. 
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2 
It is still another object of the present invention to pro 

vide an improved push button flush assembly wherein a 
simple but effective mechanism is employed for convert 
ing forces exerted by the push button into substantially 
vertical forces acting on the flush lever. 

It is still another object of the present invention to pro 
vide an improved push button flush assembly of the fore 
going character which can be assembled in place easily 
and simply in the flush tank and which is characterized 
by its effective operation. 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of 
this specification wherein like reference characters desig 
nate corresponding parts in the several views. 

In the drawings: 
FIGURE 1 is a fragmentary top elevational view, part 

ly in section, of a push button flush assembly embodying 
one form of the present invention; 
FIGURE 2 is a fragmentary sectional view taken on 

the line 2-2 of FIGURE 1, showing the push button flush 
assembly in its normal position; 
FIGURE 3 is a fragmentary sectional view similar to 

FIGURE 2, but showing the push button partially moved 
inwardly with respect to the tank; 
FIGURE 4 is another fragmentary sectional view simi 

lar to FIGURE 2, but showing the push button fully 
moved inwardly with respect to the tank and 
FIGURE 5 is a fragmentary elevational view of the 

push button flush assembly as viewed from within the 
tank and showing the flush lever in positions correspond 
ing to the three positions of the push button shown in 
FIGURES 2, 3 and 4. 

Before explaining the present invention in detail, it is 
to be understood that the invention is not limited in its 
application to the details of construction and arrangement 
of parts illustrated in the accompanying drawings, since 
the invention is capable of other embodiments and of be 
ing practiced or carried out in various ways. Also, it is 
to be understood that the phraseology or terminology 
employed herein is for the purpose of description and not 
of limitation. 

Referring now to the drawing, the invention will be 
described in greater detail. The push button flush as 
sembly 10 is adapted to be mounted on the side wall of 
the flusk tank 12 through an opening 14 therein. The 
flush lever 16 is adapted to be connected by a link 18, 
FIGURE 5, to a conventional flush or discharge valve 
(not shown) seated in an opening in the bottom of the 
flush tank 12. 
The push button flush assembly 10 has a sleeve-like part 

or spud 20 which extends through opening 14 and has 
a collar 22 attached to the inner end thereof by screw 24. 
The spud 20 is secured in place on the wall of the flush 
tank 12 by clamping nut 26 which is threadedly connected 
to spud 20 by the external threads thereon. 

Extending through the spud 20 is an axially movable 
plunger of push button 28 which has a head 30 at its 
outer end. In the illustrated embodiment, the head 30 is 
adapted to be moved axially inwardly within an enlarged 
bell-shaped end 32 on the spud 20, as is shown sequential 
ly in FIGURES 2, 3 and 4. Positioned between the spud 
20 and the plunger or push button 28 is a compression 
coil spring 34 which is operative to urge the plunger or 
push button 28 outwardly to the normal position to FIG 
URE 2. The plunger 28 has an axially extending slot 36 
into which the screw 24 extends, and the outer end of slot 
36 and screw 24 cooperate to provide means for limiting 
the extent of axial outward movement of the plunger 28 
within the spud 20, and the engagement of head 30 with 
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the inner end 32 of spud 20 limits the axial inward move 
ment of plunger 28 with respect to spud 20. 
The collar 22 has as an integral part thereof a bearing 

portion 38 with an axis parallel to and above the axis of 
the plunger 28, and the one end 40 of the flush lever is 
mounted in the bearing portion 38 for pivotal movement 
about the axis thereof. It will be observed that the one 
end 40 is substantially perpendicular to the longitudinal 
axis of flush lever 16 so that the latter can pivot in a plane 
that is essentially vertical. 

Also formed as an integral part of the collar 22 are two 
arms 42 and 44 which form a pivotal support for a bell 
crank lever 46. The latter has a short arm 48 which is 
pivotally supported on arms 42 and 44 by the cotter pin 
50. The other or longer arm 51 has its end 52 extending 
into the path of movement of plunger 28 and has a flat 
surface 54 adapted to be engaged by the inner end of 
plunger 28. Thus, movement of arm 51 by reciprocating 
movement of plunger 28 will cause pivotal movement of 
the bell crank lever 46 around the axis of cotter pin 50, 
as shown in FIGURES 2, 3 and 4. 
The bell crank lever 46 has a relatively large opening 

56 at its fulcrum through which the flush lever 16 extends. 
In the illustrated embodiment of the invention the open 
ing 56 is circular in shape and of a diameter approxi 
mately twice that the flush lever 16, which is circular in 
cross section. This enlarged size of the opening 56 is 
one of the significant features of the present invention, 
because it enables push button flush assembly 10 to func 
tion in a manner such that forces exerted inwardly against 
plunger 28 will be converted substantially entirely into 
vertical upward forces on flush lever 16. 

Referring to the sequence of movements shown in FIG 
URES 2, 3 and 4, it is believed this can readily be un 
derstood. As shown in FIGURE 2, which illustrates the 
outermost position of plunger 28, the flush lever 16 can 
be seen making a line contact with the bottom wall of 
opening 56. In this position the line contact is only 
slightly to the right of center of opening 56, and thus, 
forces exerted by bottom wall of opening 56 on flush lever 
16 will be essentially vertical. As shown in FIGURE 3, 
when the plunger 28 is moved approximately half the 
length of its stroke, the forces would be exactly vertical, 
and similarly, when the plunger 28 is moved its full stroke 
inward, as shown in FIGURE 4, the flush lever 16 is only 
slightly to the left of center of opening 56, and hence, 
the forces will still be substantially vertical. Thus, by 
having an enlarged opening in which the flush lever 16 
can slide, the bell crank lever 46 will lift the flush lever 
16 in a vertical path and there will be an absence of 
component forces acting out of this vertical plane of 
movement so that misalignment of parts is avoided. 
Another important feature of the present invention is 

the arrangement whereby the plunger 28 can be pressed 
inwardly at generally a uniform rate and pressure and the 
flush lever 16 will initially be raised slowly with maxi 
mum lifting forces acting on flush lever 16 and there 
after, after the flush valve (not shown) has been lifted 
from its seat, the flush lever 16 will be raised at a more 
rapid rate. This feature is accomplished by the angular 
relationship between the surface 54 of bell crank arm 51. 
and the end surface 53 of the plunger 28. It will be ob 
served that when the plunger 28 initially advances against 
surface 54, the length of the moment arm for pivoting the 
bell crank lever 46 is measured from the axis of cotter 
pin 50 to the bottom edge of plunger end surface 58, and 
this length of moment arm will remain this long essen 
tially until the plunger has advanced to the position of 
FIGURE 3. Further advance of the plunger from the 
FIGURE 3 position to that of FIGURE 4 will result in 
a shortening of the moment arm which now is measured 
from the axis of cotter pin 50 to the top edge of plunger 
end surface 58. This structural relationship results in 
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during movement from the FIGURE 2 to the FIGURE 3 
position than occurs from the FIGURE 3 to the FIGURE 
4 positions, because a longer moment arm exists in the 
first stage of movement than in the second stage of move 
ment. Likewise, more rapid upward movement of flush 
lever 16 occurs in the second state of movement than in 
the first stage of movement. 

This last described feature is significant because it al 
lows maximum lifting force to be exerted on the link 18 
and thereby on the flush valve (not shown) to break the 
Seal between the flush valve and its valve seat, and there 
after, in the Second stage, maximum speed of lifting the 
flush valve is realized. This can be seen diagrammatically 
in FIGURE 5 which shows the flush lever 16 in solid 
lines in its FIGURE 2 or normal position and in broken 
lines in its intermediate and fully lifted positions cor 
responding to the FIGURE 3 and FIGURE 4 positions, 
respectively. Note that the lift indicated by the letter A, 
which is that which has occurred when moving flush lever 
16 to the FIGURE 3 position is considerably less than 
the corresponding lift B which is realized when moving 
the flush lever 16 to the FIGURE 4 position. 
The present invention is formed by relatively few parts 

Which can be economically produced and can be easily 
assembled in place in the flush tank. When assembling 
the push button flush assembly in place on the tank 12, 
the Screw 24 will initially be withdrawn from the Spud 
20 so that the collar 22 and clamp nut 26 are Separated 
from Spud 20. The assembly can then be installed by 
inserting Spud 20 through opening 14, turning nut 26 on 
Spud 20 until wall 12 is clamped between end 32 and Ilt 
26, and then fitting collar 22 onto the inner end of Spud 
20 and turning screw 24 until it extends into slot 36. 

Having thus described my invention, I claim: 
1. In a flush tank, a push button assembly for oper 

ating the flush valve through an opening in the wall of 
said tank, Said assembly comprising a spud mounted in 
Said opening, a plunger extending through said spud axial 
ly movable therein, means operably disposed between said 
plunger and said spud for urging said plunger axially 
outward of said tank, limited means operably positioned 
between said spud and said plunger for limiting the ex 
tent of axial movement of Said plunger in both axial 
directions, a collar on the axially inner end of said 
Spud, a flush lever pivotally mounted on said collar 
on a pivot having an axis parallel to the axis of said 
plunger and generally perpendicular to the longitudinal 
axis of said flush lever, a bell crank lever pivotally con 
nected by one of its arms to said collar on an axis gener 
ally parallel to the longitudinal axis of said flush lever, 
the other of its arms extending into the path of axial 
movement of said plunger, said bell crank lever having 
an opening through its fulcrum through which said flush 
lever extends and is loosely supported therein so that 
when said other end is moved by inward movement of 
said plunger, said fulcrum will exert substantially a 
vertical force upward on said flush lever. 

2. In a flush tank, a push button assembly for operat 
ing the flush valve through an opening in the wall of 
said tank, said assembly comprising a spud mounted in 
said opening, a plunger extending through said spud for 
axial movement therein, a flush lever pivotally mounted 
on the inner end of said spud on a pivot having an axis 
to one side of and parallel to the axis of said plunger 
and generally perpendicular to the longitudinal axis of 
said flush lever, a bell crank lever pivotally connected by 
one of its arms to the inner end of said spud on an axis 
generally parallel to the longitudinal axis of said flush 
lever and above the axis of said plunger, the other of its 
arms extending into the path of axial movement of said 
plunger, said bell crank lever having an opening at its 
fulcrum through which said flush lever extends and on 
the lower wall of which said flush lever is slidably Sup 

greater upward forces being exerted on flush lever 1675 ported, said opening having a substantially larger cross 
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Sectional area than the cross sectional area of said flush 
lever, and the lower wall of said opening having a con 
figuration. Such that when said bell crank is pivoted by 
movement of said plunger a force substantially in a ver 
tical plane will be exerted by said lower wall against said 
flush lever throughout the pivotal movement of the bell 
crank. 

3. In a flush tank, a push button assembly as claimed 
in claim 2 wherein said flush lever has a circular cross 
Section and said opening is circular and has a diameter 
approximately twice the diameter of said cross section 
of the flush lever. 

4. In a flush tank, a push button assembly for operat 
ing the flush valve through an opening in the wall of said 
tank, said assembly comprising a spud mounted in said 
opening, a plunger extending through said spud for 
axial movement therein, means for urging said plunger 
outwardly of said tank to a normal rest position, a flush 
lever pivotally mounted on the inner end of said spud 
on a pivot having an axis to one side of and parallel to 
the axis of said plunger and generally perpendicular to 
the longitudinal axis of said flush lever, a bell crank 
lever pivotally connected by one of its arms to the inner 
end of said spud on an axis generally parallel to the 
longitudinal axis of said flush lever and above the axis 
of said plunger, the other of said arms having a sur 
face extending in its normal position in a vertical plane 
into the path of axial movement of said plunger, said 
bell crank supporting at the fulcrum said flush lever, 
said plunger having an inner end Surface engageable by 
said surface of said plunger when said plunger and said 
bell crank lever are in their normal positions, said Sur 
faces diverging upwardly from one another when in their 
normal positions so that when said plunger is initially 
pushed inwardly the lower edge of the plunger will en 
gage the surface of the bell crank lever arm at a prescribed 
distance from the axis of pivotal movement of the bell 
crank lever, and after the plunger has advanced inwardly 
a portion of the length of its stroke the upper edge of the 
plunger will engage and pivotally move the bell crank 
lever. 

5. In a flush tank, a push button assembly as claimed 
in claim 4 wherein said bell crank has an opening at its 
fulcrum through which said flush lever extends and in 
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6 
which said flush lever is slidingly supported, said open 
ing having a substantially larger cross sectional area than 
the cross sectional area of said flush lever. 

6. In a flush tank, a push button assembly as claimed 
in claim 5 wherein said flush lever has a circular cross 
Section and said opening is circular and has a diameter 
approximately twice the diameter of the flush lever 
croSS Section. 

7. In a flush tank, a push button assembly for operat 
ing the flush valve through an opening in the wall of said 
tank, a plunger mounted in said opening for axial move 
ment therein, a flush lever pivotally mounted within 
said tank adjacent to the inner end of said plunger and 
extending in a vertical plane normal to the path of axial 
movement of said plunger and terminating in an end 
adapted to be connected to said flush valve, a mechanism 
operably disposed between the inner end of said plunger 
and said flush lever for transmitting substantially only 
vertical upward forces to said flush lever in response to 
inward movement of said plunger, cooperating means on 
said plunger and said mechanism for effecting in re 
sponse to uniform inward movement of said plunger (1) 
a maximum force acting upwardly on said flush lever and 
a relatively low rate of upward movement of Said end 
of the flush lever during the first portion of the inward 
movement of said plunger and (2) a reduced force acting 
upwardly on said flush lever and a correspondingly in 
creased rate of upward movement of said end of the 
flush lever during the second portion of inward movement 
of said plunger. 
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