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DYAL rLUSH MECHAN+SH 

A. Field O...f. Tbe Invention 

The present invention relates to a flush 
mechanism that allows a user to choose between selected 

flush voltl!lles. 

B. pescripticn Of The Art. 

Due to increasinq population and li:mited wate: 
supply, conservation of water is beco~in; i~portant. A 
significant scurce of water consu:p~icn is ~he water used 
in flushing toilets. The art has recognized that in some 
cases a full volume flush is not required to clean out a. 

toilet bowl (e.;. urine and small amounts of paper only}. 
Thus, many toilets that are d·esigned. to reniove heavy 
amo~nts of feces and paper will waste water when faced 
with ~uch lighter loads. 

The art has therefore developed toilets ~hat use 
less water during certain flush cycles. However, such 
devices often require ccmplex and/o·r expensive mechanisms, 
and/or a.re hard to operate due to poor leverage 
characteristics of the actuatinq mechanism.· In addition, 
soma such devices require continued attention by the user 
after an initial activation to effect different flushing 
volumes or an additional deactivation con~rol ~o terminate 
a lonq flushing cycle prematurely. . . 

· Also, some such devices include parts which are 
arran9ed in manner wherein lateral forces are exerted on 
cooperatinq parts in a manner to cause pocr seating of the 
valve for stoppinq the flow cf water at the termination of 
a !lushing cycle. A further problem has ~aen component 
wear between adjacent ~oving. parts, which results in peer 
operation and requires periodic mandatory readjustment of 
the relative positions of the cooperating parts of the 
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device. Thus, a need exists for an improved, low cost, 
and reliable mecha~ism for creatinq a dual flush toilet. 

Summ1ry Of The Invention 
The present invention resides in a dual flush 

mechanism to be used in eonjunc:tic:'l wit~ ~ t::ile~ tar.}:. 
In one embodiment there is a flush mechanism for use with 
a toilet tank sc as to perzit selection between two 
different toilet tank flush cycles, the tank beinq of the 
type havinq a wall with an outlet therein and a valve 
~e~e= fc: c;anin; and closing th~ outlet. 

The flush mechanism comprises a shaft linked at 
one end to the valve member, a float slidably mounted on 
the shaft, a cam pivotally connected tc the shaft adjacent 
the float, the cam being rotatable between a short flush 
position wherein the cam allows the float tc assume a high 
position alonq the shaft and a long flush longitudinal 
position wherein the cam member forces the float into a 

' low position alonq the shaft. 
A first linkage is connected to the cam· at a 

first location and a second linkaqe is connec~ed to the 
cam at a second· location. A first acti vaticn means is 
connected to the first 1inka9e and a second activation 
means is connecte~ to the second linkage, the first 
activation means being capable of moving the first linkage 
thereby allowinq the cam to assume the short flush lateral 
position, and the second·activaticn means being cap~ble of 
movinq the second linkage thereby rotatinq the cam into 
the long flush position. 

In one aspect the flush mechanism includes a 
float stop disposed below the float on the shaft to limit 
the downward lon9itudinal ~ovement of the !loat alcn; the 
shaft. In another aspect, the flush ~echanism includes a 
cam ~rojection positioned on the cam so as to contact the 
shaft upon alon9 flush activation and thereby limit 
further rotation of the cam. In yet ano~her embodiment a· 
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short flush activation of the caD will, if the last flush 
was a short flush, cause the cam to rotate in one 
direction and then automatically r~ck back i~ the. opposite 

direction. 
The present invention therefore allows a user to 

choose between two different volume toilet flushes by 

activating one of the two activation members. Once 
activated, the flush mechanism operates to effect a flush 
producing the chosen volume and automatically clos~ the 
valve thereafter. The flush mechanism does net require 
additional attention after an initial flush activation. 
Moreover, the ccntpor.ents of the flush mechanism are si:mple 
and. do nQt rec:rJ.ira. periodic adjustment to operate properly. 

'I'he objects cf the invention therefore ine;lude 
providin9 a flush mechanism of the above kind: 

{a) which is useful for saving water ~hen only a 
light waste load is present in the toilet bowl; 

. . U>) that does not require continued user 

attention after activation; and 
(c) which is relatively inexpensive to produce 

and install, and which has simple and dural:>le components •. 
These and still other objects and advantages of 

the present invention will be apparent from the 
description which follows. In tbe description, the 
preferred embodiments of the invention will be described 
with reference to the accompanyin9 arawinqs. These 
embodiments do net represent the full scope of the 
invention. Rather, the invention may be employed in other 
embcdlments. Reference should, therefore, be ?:ade.to the 
claims to interpret the breadth of the invention. 

Brief Descriptign Of The prawings 

Fig. 1 is a view of a toilet tank partially in 
section, in which has be~n installed a fl~sh mechanism 
embodying the prese~t invention; ---

Th" ------~ 
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Fig. 2 is an enlarged elevational view of the 
flush Dechanis~ em;>odying the present invention; 

Fig. 3 is a partial cross sectional view of the 
flush :echanism, taken along line 3-3 of Fig. 2, albeit in. 
which the cam is in a long flush position: 

Fig. 4 is an enlar9ed exploded view showing the 
follower disk, float and tha upper po:ticn of the shaft; 

Fiq. s is a schematic view of the flush mechanism 
in an unactivated (closed state); 

Fi9. 6 is a scheJDatic view of the flush mechanis~ 
in a short flush activated state; 

Fiq. 7 is a front elevaticnal vie·~ of the flush 

~echanism in a lon9 flush activated state: 
Fig. 8 is a perspective view of a second 

embodiment of the inventicn1 
Fig. 9 is a perspective view of a shaft of the 

Fiq. a embodi2ent; and 
Fiq. 10 is a perspective view" of a cam of the 

Fiq. S ela.bodiment. 

Desc£iption Of Tb• Preferred .E;nbod,ilp1nts 

Referrinq to Fig. l of the drawin;s, a toilet 
tank 10 is shown in which has been installed the dual 
flush c~ assembly 11 of the present invention. The tank 
10 has usual inlet hole 12 and an outlet hole 14 formed in 
its .bottom wall 16. 

A flush valve assembly, referred to generally oy 
numeral 17, includes a conventional overflow tube 18 an~ ·a· 
flapper valve 19 attached near the botto~ cf the t~be 18 
for pivotal motion between a closed state wherein the . . 
flapper valve 19 rests on a valve seat 20, anli an.:·cp.en 

state wherein, the flapper valve 19 is suspended above the 
valve seat 20 (see e.g. Fiq. 5). 

The cam assell\bly 11 is disposed between th• 
flapper valve 19 a~: t~o flush trip arr.s, cna long flush 
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trip arm 24 and one short flush trip aIT.t 25. The short 
flush trip arm 25 is tripped by a first handle 27 and the 
flush trip arm 24 is tripped by a second handle 28. E?.ch 
handle 27, 28 is mounted for pivotal movement en an 
outside wall 30 of the tank 10. 

In the alternative, a single hole can be provided 

in a tank side wall, and the actuators fer the trip arms 
21 and 25 can be concentrically arranged throuqh the wall 
(see 9.g~ u. s. patent 4,411,029). Reterring now to Fig. 

2, the ca~ assembly 11 has a cylindrical shaft 32 with a 

hollowed out shaft channel 31 and an upper 33 and a lower 
34 end. A lateral bore 35 is provided at the lc~er_end 34 
to allow easy connection of the pull chain 36. ~he pull 
chain 36 is attached in a secure manner at its lcwer·end 
to a central point 37 on the flapper valve 19 (see Fiq.l). 

Referring to Fiqs. 3 and 4, a cam slot JS is 
provided at the upper end 33 of the shaft 32 that defines 
two opposinq shaft extensions 39. The ca:n slot 38 is wide 
enouqh·and lon; enough to allow a cam 40 to rotate 
unobstructed around a rivet 42 at the top of the shaft 32 
between the ·shaft extensions 39. A pivot bore 43 extends 
through both shaft extensions 39 near the upper end of the 
shaft· 32. 

Referring to Fiq. 2, the caD 40 has two similarly 
shaped opposinq lobes. Lobe 40A assumes a downward facing 
position upon a lonq flush activation while lobe 40B 
assumes an upward position (see Fiq.6). A ea~ bore 41 is 
centrally located between the lobes. A rivet 42 extends 
throu9h both the pivot bore 43 and cam bore 41 pinning the 
cam 40 for pivotal motion between the two shaft extensions 
39. The cam 40 may be connected to the shaft 32 by any 

suitable means providin9 a secure attachment and allowinq 
the cam 40 to pivot. 

The cam 40 has a short flush linkage hole 44 and 
a lonq flush linkaqe hole near the lower ed9e 47. A cam 

projection 4B ext~nds o~t ~=== lc:a ~CA. 
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Referring to Fiqs. 3 and 4, follower disk 49 is 
positioned alcng ~e shaft 32 directly below the cam 40. 
The follower disk 49 has t~o bores 50, each receiving one 

of the shaft extensions 39 so as to allow the follower 

disk 49 to longitudinally slide along the shaft extensior.s 

39. A riqid bridqe ma:mber 52 is provided between the 

follower bores SO and forms an inteqral part of the 
follower 49. A follower guide 53 extends from the bridge 

member 52 axially downward and into shaft the channel -31 
perpendicular to the fcllcwer disc 49. Loop 49A rides up 

and do~-n on overflow tube lB. 

The bridqa ~e::ber 52 li~its rotational ~cver.ent 

of tha follower disk 49 by extendinq throuqh the ca~ slot 
JS and making limited contact with the shaft extensions 

39. The follower guide 53 extends down through the shaft 
channel making limited contact with the shaft channel ll 
to maintain the follower in a perpendicular orientation 
relative to the shaft 32. The follower disk 49 can ·be 
constructed of plastic, aluminum er another suitable rigid 
light weight material that provides little resistance to 
movement along the shaft extensions 39. 

Referring to Figs. 2, 3 and 4, a disk shaped 
float 54 is disp~sed under the follower disk 49. The 
float 54 has a sin9le float bore 56 tha~ receives the 
shaft 32 so as to allow lon9itudinal movement of the fl_oat 
54 alonq tbe shaft 32. The float 54 should have a 
buoyancy so as to be able to maintain the flapper valve 19 
above the seat 20 when the valve 19 is opened and the 
water is high in the tank. 

A float stop 59 is disposed below the flcat. 5·4 on 
the shaft 32. The float stop 59 extends radially outward 
fro~ the shaft 32 further than the radius of float bore 56 

to li~it the lonqitudinal movement of the float 54 
downward alonq the shaft 32. The float stop 59 serves to 
maintain the float 54 on the shaft 32 durinq both stora9e 
and shipping of the dual flush co:.ponants as well as af~er 
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Referring aqain to Fig. l, first linkage 60 
connects the short flush trip arm 25 to hole 44 along a 
nearly vertical connection line. Similarly, second 
linkage 61 connects the long flush trip arm 24 to the hole 
46 alonq a relatively less vertical connection line. The 
different erienta.tion of the C·onnection lines and location 
of the flush holes 44, 46 produce different cam 40 ~ction 
upon activation in a manner to be described below. 

Referrin; now to Figs. land~, prior to 
activation either handle 27, 29, the ~~= 40 e~~ ~es~ i~ a 
lateral position with its flat edqe 62 in contact with the 
upper surface 63 of the follower 49. In this pcs~ti~n, 
the float 54 and follower 49 are disposed at the upper end 
33 of the shaft 32 ancl the flapper valve 19 is seated on 
the valve seat 20 in a closed position. The float 54 
exe:ts a sli;ht ~pward pressure on the cam 40, and ·thus 
maintains the cam 40 in its lateral position. 

Referrin9 next to Figs. l and 5, upon activation 
of the first handle 27, the short flush t:rip arm 25· moves 
upwarcl pullinq the first linkaqe 60, which only partially 
rotates the cam 40 while simultaneously liftinq the 
flapper valve 19 off its seat 20 into an open position. 

The cam 40 havinq only rotated partially in 
response to the short flush activation succumbs to the 
upward pressure of the float 54 and quickly rocks back 
into its lateral position. The float 54 thus remains near 
the upper end 33 ot the shaft 32, relatively high within 
the tank 10. 

The flapper valve 19 remains in its open position 
being held up by the float 54. As wate: exits the tank 10 
through the open outlet 14, the water level 65 drops. At 
some point the float 54 is no longer sul:l:nerc;ed and 
therefore the float 54 follows the water level 65 down 
allowing the flapper valve lS to be reseated and to close 
the o~tle~ l~. Because the float 54 is high within the 

'\ 
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tank 19, the dropping water level 65 reaches the float 54 

relatively quick. Hence the float 54 l;)e9ins to drop· and 
lower flapper valve 19 relatively quickly. In this 
~anner, a short flush is accomplished. 

Referring now to Fiqs. l and 6, u~on activation 

of the second handle 28, the lonq flush trip arm 24 moves 
upward pullin; the second linka;e 61. The angle at •hich 

a lonq flush activation pulls the cam 40 causes the ca~ 40 

to rotate about goo from its lateral position into a 

longituainal position. Simultaneously, this lifts the 
flapper valve 19 off its seat 20 into an open posi_tio:n. 

The cam 40 rotates until the distal edqe 67 of its lobe 
40A is in contact with the upper surface 63 0£ the 
follower 49. cam rotation is limited when the caM 
extension 48 contacts the shaft 32 (see Fiq.6). As the 
cam 40 rotates, it drives the follower 49 and float 54 
lon9itudinally downward alcnq the shaft 32. Referring to 

Fig. 3, the follower czuide 53 cooperates with the sha.ft 
cha~el 31 to maintain the follower 49 perpendicular to 
the shaft 32 and hence the buoyant float 54 benaath the 
follower 49 also remains perpendicular to 1:he shaft 32. 

Referring again to Fi;. 6, because the float 54 

is relatively low within the tank 10, the receding· water 
level 68 reaches the submerged level of the tloat 54 
someWhat later, thereby allowing a greater volume of water 
to exit the tank 10 before the float 54 beqins to drop·· and 
the flapper valve 19 is repositioned on its seat 20. In 
this manner, a lcn9 flush can be achieved using·the 
present invention. 

After a long flush, the cam 40 ~ay remain in its 
lonqitudinal position. Upon another lcn; flush 
activation, the cam 40 neea net rotate. The upward 
pullinq on the second linkage 61 is translated through the 
longitudinally positioned cam 40 and the pull chain 36 to 
lift the flapper valve 19 into an open position. The 
float 54 held low within the tank 10 by the longitudinally 
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pos~~ioned cam 40 will again produce a long flush. 
If a short flush is desired after an immediately 

preceding long flush, upon activati~n the short 1inkaqe 60 
jerks the cam 40 and rotates it back toward the lateral 
position so that after rota_tion, the caJU 40 assumes ~ts 
lateral position (see F~q. 5). 

Fiqs. s-10 shew a ~eccnd eml:iodi:ent which is 
similarly numbered (except the 3 notations des"ignate 
anal09ous parts). The primary differences are th·at the 
loop 49B is slightly smaller than loop 49A, follower 49B 

has no quide analogous to quide 53, holes 503 ~ra 
rectanqular for ease of molding {not arc-like), shaft.32B 
(see Fiq.9) is clothespin shaped and cam 408 is more 
boot-shaped than cam 40. 

In addition to the specific embodiment shown, the 
invention can appear in other elllbodiments. Fo~ example, 
·it is not critical that the follower 49 and the·float 54 
be separate components. One e01nponent ~ay s~ffica. · Ncr 
is' it. critical that the lobes be similarly shaped. Thus, 
there may be various modif ieations and changes in 
embodiments which have been shewn which are withi~ the 
scope of the invention. Such modifications and changes 
are meant to be within the sccpa of the invention. As 
such, the invention is not to be limited by the 
illustrative description but should be judged by the scope 
of the followinq claims. 
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,. C l M S * CLAIMS 

l. A flush mechanism for use to pennit selection 

between two different toilet tank flush cyclas, the tank 

bein9 of tpe type havinq a wall with an outlet therein and 

a valve member for openinq and closing the outlet, "the 

flush mechanis~ COlllprisin;: 
a shaft linked to an outlet valve; 

a float slidably mounted on the shaftf 

a cam pivotally connected to the shaft adjacent 

the float, the cam being rotatable between a short flush 

position wherein the ca~ allows the float to assume a high 

position alon9 the shaft, and a long flush position 

wherein the cam mem]:)er forces the float into a lower 

position along the shaft Demberr 

a first linkage connected to the cam at a ·first 

location; 
a second flush linkage connected to the cam at a 

second locationJ 
a first activation means connected to the first 

flush linkage, the first activation means beinq capable of 

movift9·the first flush linkage therel:>y allcwinq the cam to 

assume a short flush positionr and 

a second activation means connected to t.~e second 

linkage, the second activation means being capable of. 
moving the second linkage thereby moving the cam into a 

long flush position. 
2. The flush mechanism as recited in cla"im l, 

furtber includinq a float st~p disposed below the float on 

tbe shaft to limit the downward lonqitudinal movement of 

the float. 

3. The flush mechanism as recited in claim l, 

further including a ca~ projection positioned on the cam 

so as to contact the shaft member upon a lonq flush 

activation and thereby limit further rotation of the cam 
member. 
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4. The flush mechanism of claim 1, wherein a 
short flush activation of the cam will, if the last flush 
was a short flush, cause the cam to rotate in one 
direction and then automatically rock back in. the opposite 
direction. 
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