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DUAL FLU

A. Eield Of The Invention

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

B. asc on Of The

Due to increasing population and linited water
supply, conservation of water is becoming important. A
significant scurces ¢ water consunpticn is tha water used
in flushing toilets. The art has recognized that in some
cases a full volume flush is not required to clean ocut a
toilet bowl (e.g. urine and small amounts of paper only).
Thus, many toilets that are designed to remove heavy
amounts of feces and paper will waste water when faced
with much lighter loads.

The art has therefore developed toilets that use
less water during certain flush cycles. However, such
devices often require coamplex and/or expensive mechanisus,
and/or are hard to operate due to poor leverage
characteristics of the actuating mechanism.” In addition,
somae such devices require continued attention by the user
after an initial activation to effect different flushing
volumes or an additional deactivation control to terminate
2 long flushing cycle prematurely.

. " Also, scme-such devices include parts which are
arranged in manner wherein lateral forces are exerted on
cooperating parts in a manner to cause pocr seating of the
valve for stopping the flow of water at the terminatien of
a flushing cycle. A further prcblem has beaen component
wear between adjacent meving parts, which results in poor
opgration and requires periodic mandatory readjustment of
the relative positions of the cooperating parts of the
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(?he-present Fnvention rélates to a flush mechanismthat allows a user to

¢hoose betwggmmbect ed flush vol unes. B. Descrition O TIT/NS94/01883
Due to increasing population and |imted water supply, conservation of
“water is becoming inportant. A significant s@uce of water consunption is
the water used in flushing toilets. The art has recognized that in sone
cases a full volune flush is not required to clean out a toilet bow (e.g.
urine and snal | dewices drhuysipea meeqd )exiEtss fornep toprevedthdbwacest,
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Supmary Of The Invention

The present invention resides in a dual fiush
mechanism to be used in cenjuncticn with 2 f2ilet tank.

In one embodiment there is a flush mechanism for use with
a toilet tank so as to permit selection batween two
different toilet tank flush cycles, the tank being of the
type having a wall with an outlet therein and a valve '
menber fcr cpening and closing the outlet.

‘The flush mechanism comprises 2 shaft lirked at
one end to the valve member, a float slidably mounted on
the shaft, a canm pivotally connected to the shaft adjacent
the float, the cam being rotatable between a short flush
position wherein the cam allows the flocat to assume a high
position along the shaft and a long flush longitudinal
position whersin the cam member forces the fleoat into a
low position along the shaft.

A first linkage is connected to the cam at &
first location and a second linkage is connected to the
can at a second location. A first activation means is
connected to the first linkage and a second activation
means is connected to the second linkage, the first
activation means being capable of meving the first linkage
thereby allowing the cam to assume the short flush lateral
position, and the second activaticn means being bapable of
moving the second linkage thereby rotating the canm 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 longitudinal movement of the float aleng the
shaft. In another aspect, the flush mechanism includes a
cam projection positioned on the cam so as to contact the
shaft upon along flush activation and thereby limit
further rotation of the cam. 1In yet another embodiment a
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with nuch |ighter Ioads, The art has therefore déveloped toilets
that use less water durrng certain flush cycles. However, such devices
of ten r aggighgeosaenpl ex and/ or expensive nechani sns, and/ or PUHUSK/ISE0
operate due to poor |everage characteristics of the actuating nechanism In
addi tion, sone such devices require conttnlied attention by the user after
an initial activation to effect different flushing volunes or an additional
deactivation control to_ term nate a Ioaghflushin cycl e prematurely.

Al so, some sudhoFdyifdash actiyatigp: sfukbencaR ovir Y antfeElit JEn Sl UWaker ei n

lateral forcewad @ Shericc@108hGORRREAI tHE Bak! o ifotatt@Niieroded cause poor
atthe tennnat|r1of a

SR N KR T MAT R +
nmovi ng parts,dWhechimasults i n poor
The present invention therefore allows a user to
choose batween 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 close the

valve thereaftar., The flush mechanism does nct require
additional attention after an initial flush activatica.
Moreover, the ccmponents of the flush mechanism are szmple
and do not reguire periodic adjustment to operate properly.

The objects of the invention therefore include
providing a flush mechanism of the above kind:

" (a) which is useful for saving water when only a
light waste load is present in the toilet bowl;
: (b) that does not reguire continued user

attention after activation:; and

"{c) which is reiatively inexpensive to produce
and install, and which has simple and durable components.

" These and still other objects and advantages ef
the present invention will be apparent from the
description which follews. In the description, the
preferred embodiments of the invention will be described
with reference te the accompanying drawings. These
enbodiments do not represent the full scope of the
inventicn. Rather, the invention may be employed in other
embodiments. Reference should, therefore, bes made t5 the
clains to interpret the breadth of the invention.

Bri escripti W

Fig. 1 is a view of a toilet tank partially in
section, in which has been installed a flush mechanism
embodying the present invention; |
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operation and requires perlodlc mandat ory readjustnent of the relative

positions -of the cooperating: parts of the
-2 deWlc/1958%us, a need exists for an inproved, |ow cosRCT/USS4PISR| i apl e
mechani sm for creating a dual flush toilet. , _ ,

Fig. 2 is an enlarged elevational view of the
flush mechanism embodying the present invention;

Fig. 3 is a partial cross sectional view of the
flush mechanism, taken aleng line 3-3 of Fig. 2, albeit in
which the cam is in a long flush pvosition:

Fig. 4 is an enlarged exploded view showing the
follower disk, float and the upper porticn of the shaft;

Fig. 5 is a schematic view of the flush mechanism
in an unactivated (closed state);

Fig. 6 is a schematic view of the flush mechanism
in a short flush activated state:;

Fig. 7 is a front elevational view of the flush
mechanism in a2 long flush activated state: '

Fig. 8 is a perspective view of a second
enbodiment of the invention:

Fig. 9 is a perspective view of a shaft of the
Fig. 8 embodiment; and
_ Fig. 310 is a perspective view of a cam of the
Fig. 8 embodiment.

Referring to Fig. 1 of the drawings, a toilet
tank 10 is shown in which has been installed the dual
flush cam assembly 11 of the present invention. The tank
10 has usual inlet hole 12 and an outlet hole 14 formed in
its bottom wall 186.

A flush valve assembly, referred to generally by
numeral 17, includes a conventional overflow tube 18 and a
flapper valve 19 attached near the bottom of the tube 18
for pivotal motion between a closed state wherein the
flapper valve 19 rests on a valve seat 20, and anfopeh
state wherein, the flapper valve 19 is suspended above the
valve seat 20 (gee e.g. Fig. §).

The cam assembly 11 is disposed between the
flapper valve 19 and tweo flush %rip arms, cne long flush

_‘\\\_
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Summary O The Inventlon The present invention Tesides in a dual
flush to be used in conjunction with a toilet ta
eﬁpodiggﬁpﬂFLere is a flush mechanismfor use with a t0|Ie?b¥anE'so as to
permt selection between two different tei et tank flush cycles, the tank
being of the type having a wall with an outlet therein and a val ve nenber
for opening and closing the outlet. The flush mechani sm conpri ses
a shaft |i nke(tnirp @arm @dd and he shiort ddubbrizripfavat23li dibe yshaxmt ed on

the shaft, g?HL eW%é E&n?%%nggt%gékgghhﬁxsgafirégjﬁ&ﬁ@ietﬂg g%@aé the

cam bei ng rot ween short sitiron wherein t can1a

the float to NG iR g¥Ha$ dBokrirpag Heasﬁﬁﬁﬁnﬁh%5%§1%wﬁfflLE#Fh

longi tudinal nandle 27, 28 is mounted for pivotal movement on 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 fcr the trip arms
2¢ and 25 can be concentrically arranged through the wall
(see 8.g. U. S. patent 4,411,029). Referring now to Fig.
2, the canm 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 =2t the lcwer end 34
to allow easy connection of the pull chain 3§. The pull
chain 36 is attached in a secure manner at its lower -end
to a central point 37 on the flapper valve 19 (see Fig.,l1).

Referring to Figs. 3 and 4, a cam slot 38 is
provided at the upper end 33 of the shaft 32 that defines
two coppeosing shaft extensions 39. The cam slot 38 is wige
enou§h~and long enough te allow a cam 40 to rotate
unobstructed around a rivet 42 at the tep of the shaft 32
between the shaft extensions 39. 2 pivot bore 43 extends
through both shaft extensions 39 near the upper end of the
sharft 32.

Referring to Fig. 2, the cam 40 has two similarly
shaped opposing lobes. Lobe 40A assumes a downward facing
pesition upon a long flush activation while lobe 403 |
assumes an upward position (see Fig.8). A cam bore 41 is
centrally located between the lobes. A rivet 42 extends
through both the pivot bore 43 and cam bere 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 prcviding 2 secure attachment and alloﬁing
the cam 40 to pivot.

The cam 40 has a short flush linkage hole 44 and
a long flush linkage hole near the lower edge 47. A cam
projection 43 extends out f£rex loke 4CA. '

—_—_—
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the shaft. A first linkage is connected to the CEE@@ L*{st
l.ocat i oWO:IIEs econd linkage is connected to the cam at éyﬁﬂ ocat i on.
A<first activation nmeans is connected to the first |inkage and a second

activation means is connected to the secont Tinkage, the first activation
nmeans being capabl e of moving the first linkage thereby allow ng the camto

assume the short flushge3053k pgg fiﬁia Qﬂh d he %%QQQQeQCEhﬁ tiygnjgeans

bei ng capabl e of mgvi ng the sefon ereby rotatin e caminto
the long fl usPOFdF | along the Fha%n Fha@ctiye belewh cﬁaﬁléﬁ
anludeg ? f|Q&h.$hQFd@e&pQ§%& b?|ﬁﬁstifbfﬁdﬁﬁs Gm,tE@c@h&EEeBO*hbﬁbhﬁthe
ownwar ongi na nment of, _the_float_alon n_anot her
aspect, the fFﬁg% ﬁﬁFﬁEFéﬁBg 3P so as to 9278 3 ro118ue2

disk 49 to longztudxnally slide along the shaft extensions
39. A rigid bridge member 52 is provided bstween the
follower bores 50 and forms an integral part of the
follower 49. A follower guide 53 extends from the oridge
menber 52 axially downward and into shaft the channel 31
perpendicular to the follower disc 49. Loop 45A rides up
and down on overflow tube 18.

The kridge mexmker 52 linjits rotational movenent
of the follower disk 45 by exténding through the cam slct
38 and making limited ccntact with the shaft extensions
395, The fellower guide 53 extends down through the shaft
channel making limited contact with the shaft channel 31
to maintain the follower in a perpendicular orientatien
relative to the shaft 32. The follower disk 4% can be
constructed of plastic, aluminum or another suitable rigiaq
light weight material that provides little resistance to
movenent along the shaft extensions 39.

Referring to Figs. 2, 3 and 4, a disk shiped
float 54 is disposed under the follower disk 49. The
float 54 has a2 single float bore 36 that receives the
shaft 32 so as to allow longitudinal movement of the float
54 along the 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 float 54 on
the shaft 32. The flcat stop 39 extends radially outward
from the shaft 32 further than the radius of float bore 56
to limit the longitudinal movement of the float 54
downward along the shaft 32. The float stop 59 serves to
maintain the float 54 on the shaft 32 during both storage
and shipping of the dual flush componants as welil as after
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can1pr01ect|on positioned on the cam so as to contact the shaft upon “al ong
flush activation and fhereby limt further rotation of the cam In yet

anot her enbodi mrent a :
-3- showp dqhgsds activation of the camwill, if the |ast flpCINIS94/01883

————

- 7 -

1rstallat~on

Referring again tec Fig. 1, first linkage 60
connects the short flush trip arm 25 to hole 44 aleng a
nearly vertical connection line. Similarly, second |
linkage 61 connects the leong flush trip arm 24 to the hole
46 along a relatively less vertical connection line. The
different crientation of the connection lines and location
of the f£lush holes 44, 46 prcduce different cam 40 metion
upon activation in a manner to be described below.

Referring now to Figs. 1 and 4, prior to
activation either handle 27, 28, the ca2m 40 can rest in a
lateral pecsition with its flat edge 62 in contact with the
upper surface 63 of the follower 49. In this pasitiqn,
the float 54 and follower 4% are dispcsed at the upper end
33 of the shaft 32 and the flapper valve 19 is seated on
the valve seat 20 in a closed position. The float 54
exerts a slight upward pressurs cn the cam 40, and thus
maintains the cam 40 in its lateral positien.

Referring next to Figs. 1 and 3, upon activatien
of the first handle 27, the short flush trip arm 25 moves
upward pulling the first linkage 60, which cnly partially
rotates the canm 40 while simultanecusly lifting the
flapper valve 19 off its seat 20 into an open position.

The cam 40 having only rotated partially in
response to the short flush activation succumbs to the
upvward pressure of the float 34 and quickly rocks back
into its lateral position. The float 54 thus rema2ins near
the upper end 33 of 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. 2as water exits the tank 10
through the cpen outlet 14, the water level 863 drops. At
some point the float 54 is no longer submerged and
therefore the float 54 follows the water level 65 down
allowing the flapper valve 1% to be reseated and to close
the cutle+ ". Becausea the float 54 is high within the

\
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was-a s Bf'g h, 'Tause the camto rotate |n one directi g,,‘
automaticall'y rock back in the opposite direction. e present

i nvention therefore allows a user to choosegbetween two different vol une
“toilet flushes by activating one of the two activation menbers. Once
activated, the flush mechani smoperates to effect a flush producing the
chosen vol une mxams),rmthe:adﬁqp;zﬂngserattbe‘ dlaved SHhereadhes tidefidashSé

mechani sm does gt Lol E%%n§?ﬁgta§&e£ ér*5'54%§ *ﬁﬁ and

activati on. Nbreover omponent s St ush nlsnlare

do not require WQ%OI’FJ@RREIIQWQ 1% repativelyrgpiekiy. In this The

obj ects of trmaggﬁﬁgg)cg1gﬁ5¥§ﬁfyugﬂ ng gggogbgygﬂéag a flush nmechani sm of
t he above ki nd: ﬁxjghé‘ls usef, ul for Svgn wat er when only a

light waste load is pre ot Fig8n 1 upon activation
of the second handle 28, the long flush trip arm 24 moves

upward pulling the secend linkage 61. The angle at which
a long flush activation pulls the cam 40 causes the cam 40
to rotate about 90° from its lateral position into a
longitudinal position. Simultanecusly, ¢this lifts the
flapper valve 19 off its seat 20 into an open position.
The can 40 rotates until the distal edge 67 of its lobe
40A is in contact with the upper surface §3 of the
follower 48. Cam rotation is limited when the cam
extension 48 contacts the shaft 32 (see Pig.6). As the
cam 40 rotates, it drives the follower 49 and flcat 54
longitudinally downward aleng the shaft 32. Referring te
Fig. 3, the follower guide 53 cooperates with the shatt
channel 31 to maintain the follower 4S5 perpendicular teo
the shaft 32 and hence the buoyant flocat 54 bensath the
follower 49 also remains perpendicular tco the shaft 32.

Referring again to Fig. 6, because the float 54
is relatively low within the tank 10, the receding water
level 68 reaches the submerged level of the float 54 |
somevwhat later, thereby allewing a greater volume of water
te exit the tank 10 before the float 54 begins te drop and
the flapper valve 19 is repositioned on its seat 20. In
this manner, a2 long flush can be achieved using the
present invention.

After a long flush, the cam 40 may remain in its
longitudinal position. Upon ancther leng flush
activation, the cam 40 need not rctate. The upward
pulling on the second linkage 61 is translated through the
lengitudinally positioned cam 40 and the pull chain 36 to
lift the flapper valve 1% into an open position. The
float 54 held low within the tank 10 by the ‘ongmtudznally
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(b) " That "does not require continued user attention after- activation; and
(c) whi Chyd s4fglgat i vel y i nexpensive to produce and install ,pcynososloissy has
_sinple and durabl e conponents. These and still other objects and

advant ages of the present invention will be &pparent fromthe description
which follows. In the description, the preferred enbodi nents of the
invention will be described with reference to the acconpanyi ng draw ngs. - .
These enbodi nentePsdo-irned ganddhiilde again predecerateng nfdi8bon. Rat her,

tﬂe i]pventign ma)é be e”ﬁ'l%ll%d_éh'bx(tt &thﬁ”ﬁ@dhggﬁi-é% Bﬁ%@fheéh]geir&ﬁ@c}liﬁely
el O e Morasietiny aary Fluish,' SEenPaksbDE Bh oAl "aRird "FrAGL 8"

jerks the cam 40 and rotates it back toward the lateral
pesition so that after rotation, the cam 40 assumes its
lateral position ({see Fig. 5).

Figs. 8-10 shew a second embodiment which is
sinilarly numbered {except the B notations designate
analogous parts). The primary differences are that the
locop 49B is slightly smaller than loop 482, fsllower 49B
has-no guide analogous to guide 53, holes 503 are. |
rectangular for ease of molding (nect arc-like){ shaft 328
(seé ¥ig.9) is clothespin shaped and cam 408 is more
boot-shaped than cam 40.

In addition to the specific exbodiment shown, the
invention can appear in other embodiments. For example, .
‘it is not critical that the follower 49 and the float 54
be separate components. One coxponent may suffice. Nor
is’ it critical that the lcbes be similarly shaped. Thus,
there may be various modifications and changes in )
embodiments which have been shown which are within the
scope of the invention. Such modifications and changes
are neant to be within the scopa of the inventiocn. 2as -
such, the invention is not to be limited by the
illustrative description but should be judged by the scope
cf the following claims. N '

i
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Fig. 1isaviewof a torlet tank partially in secti-en, 7Tn Which has ‘been

installed a flush nechanlsn1enbody|ng t he -present inventi on;
i) - WO 94719549 PCT/US94/01883

- 10 ~ ” .

LU TR —

1. A flush mechanism for use to permit selection
between two different toilet tank flush cycles, the tank
being of the type having a wall with an outlet therein and
a valve member for opening and cleosing the outlet, the
flush mechanisn comprising:

a shaft linked to an cutlet wvalve;

a float slidably mounted on the shaft;

a cam pivotally connected to the shaft adjscent
the float, the cam being rotatable between a short flush
position wherein the cam allows the float to assume a high
position aleng the shaft, and a long £lush position
wherein the cam member forces the fleoat into a lower
position along the shaft member:; '

a first linkage connected to the cam at a first

location;

a second flush linkage connected to :he cam at a

sacond location;

~a first activation means connected to the first
flush-linkage, the first activation means being capable of
moving the first flush linkage thereby allowing the cam to
assune a2 short flush position; and

a second activation means connected to the 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 claim 3,
further including a float stop disposed below the float on
the shaft to limit the downward longitudinal movement of
the float.

3. The flush mechanism as recited in claim 1,
further including a cam projection pesitioned on the cam
so as to contact the shaft member upon a leong £lush
activation and thereby limit further rotation cf the'cam
member.
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Fig. 2°i's an enlarged-el-evational viéw of the fTush ms*chai‘r‘ﬂ"Sl’tTGHTbchH‘soe’93

present invention; Fig. 3 is a partial cross sect eM/of the
flush meWRM/1854% t aken along line 3-3 of Fig. 2, albeit i n%éﬁ”élﬁg camis
in a long flush position; Fig. 4_is,an enlarged expl oded view
showi ng the foll ower disk, float and the upgér portion of the shaft;

Fig. 5is a schematic view of the flush nmechanismin an unactlvated (cl osed

state); F19. 045 anacieNEh' heuhWigh bBociytah Malanlaind n

short flush activated state g efeva onal vi ew of
the flush nech&#esh ifiush as¢ivREIRNGEE] aseaaat‘atblr if the lﬁs.ﬁ@% a

perspective Vi Qigofa %h%%@ﬂu%]'giboéhﬁa@t tRe EBR tOVEHEAO8: in cne Fig. 9
's a perspectlv%égé% on and %e% gutomatzcally Tock back in the opposite

direction.
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Fig. -8 enbodlnent Tand 3 “Fig.- 10 s a perspect?ﬁg wewb“f‘ﬁa wﬁ%?%%# ®
the RigX 8 enbodlnent Descrlptlon O The Preferred Enbodi nents
Referrlng to Fig. 1 of the drawings, a toilet tank 10 is shown in which
has been installed the dual flush cam assenp#y~ 11 of the present invention.
The tank 10 has usual inlet hole 12 and an outlet hole 14 fornmed in its
bottomwal | 16. A flush valve assenbly, referred to generally by
nuneral 17, includes a conventional overABSTRACIe 18 and a flapper val ve 19

attached near the bottom of the tube 18
A flush mechanism for use with a toilet tank is

disclosed. The mechanism permits selection between
flushing cycles of two different time durations. The tank
has a wall with an outlet therein and a valve member. The
flush mechanism has a shaft linked at one end to the
valve, a float slidably mounted on the shaft, and a cam -
‘pivotally connected to the shaft adjacent the float. The
cam is rotatable between a short flush position wherein
the float‘is allowed to assume a high position along the

- shaft and a long.flush position wherein the cam member:
forces- the float into a low position along the shaft.
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for pivotal noiion befween- a cl'osed state wherein the flapper valve 1
rests om0 84/148M% e seat 20, and an open state wherein, the WI%I ve 19

is suspended above the val ve seat 20 (see e.g. Fig. 5). The cam
assenbly 11 is disposed between the flapper valve 19 and two flush trip
arnms, one long flush 1/74

FIG. 1
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“OBUIDREY & S T oa and ong ~short frush tri p arm25. The short flush trip
arm 25 i sWO IS by a first handle 27 and the flush trip aPRFAESYAEE | pped
by a second handl e 28. Each handle 27, 28 is nmounted for pivotal novenent
on an outside wall 30 of the tank 10. . In the alternative, a single
hol e can be provided in a tank side §afl4 and the actuators for the trip-
arns 24 and 25 can be concentrically arrarfed through the wall (see e.g .

U S patent 4,411,029). Referring nowto ig. 2, the camassenbly 11 has a
cylindrical shaft 32 with a hol I owed out 46h8nnel 31 and an upper 33
and a lower 34 end. A lateral bore 35 i vided at the lower end 34 to

al | ow easy connection of the pull chain 36 {[The-#@ |

FI6.3 ¥4I~

43 ; 41
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chai'm=36 i"3"attached Th a Sécuré manner at its lower end to a central point

37 on the p,%g val ve 19 (see Fig.l). Referring PPN Tale B
4, a cam s‘ﬂg)? ?s provi ded at the upper end 33 of the—shaf é&?ﬁat o

defines two opposing shaft extensions 39. The cam sl ot 3§k SncvdtieBen
and | ong enough to allow a cam 40 to rotat?,nobstructed I AL8l 42
at the top of the shaft 32 between the si&ft32ext ensi ons 33@%@“‘ 43
extends through both shaft extensions 39 near the upper en e shaft
32. Referring to Fig. 2, the camgb has two sinmilarly shaped
opposi ng | obes. Lobe 40A assumes a downwarg %:i ng positi ;
flush activation while | obe 40B assunes a pward positig

cam bore 41 s centrall y |l ocated between t
t hr ough botwhe pi vot bore 43 and cam ;
et o
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cam 40 for pivotal nofion between the two shaft” extensi ons 39 "The cam-40
may be conWéreda®s49o t he shaft 32 by any suitable neans provi
attachnment and allowi ng the cam40 to pivot. The camgbgﬂﬁgy&’%%hort

flush linkage hole 44 and a long flush linkage hol e near the |ower edge 47.
A cam projection 48 extends out from|l ob(?4 leOQ
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along the shaft 32 directly bel ow the cam 40. The fol
bares 50,

. ,,“?/w,,

Referring to Figs. 3 and 4, follower dISk 49 is p05|t|oned

each receiving one of the shaft extensions 3

YERLACENEIT Pty |

fol l ower disk 49 to | ongi tudinally slide along the shaft|extensions

rigid bridge nmenber 52 is provided between the foll owe

bot &s FEh Hitd

fror
an integral part of the follower 49.._A follower- gui def 5B ext gngg_f_hjL

bri dge nenber 52 axially downward and into shaft the channel
perpendi cul ar to the follower disc 49. Loop 49A rides ;

31

TR

overfl ow tube 18. ThenmﬁLg@EQgﬁﬁﬁgﬁHiﬁkéﬂrntS- ptatlgngl ‘nmovenent
of the follower disk 49 by extending through the cam sl%eC% 8% A

E N ]
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A. Field Of The Invention vt

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

£flush volumes.
B. Description Of The Art

Due to increasing population and limited water
supply, conservation of water is becoming important. A
significant source of water consumption is the water used
in flushihg toilets. The art has recognized that in some.
cases a full volume flush is not required to 'clean out a
toilet bowl (e.g. urine and small amounts of paper only).
Thus, many toilets that are designed to remove heavy -
amounts of feces and paper will waste water when faced
with much lighter loads.

' The art has therefore developed toilets that use
less water during certain flush cycles. However, such
devices often require complex and/or expensive mechanisms,
and/or are hard to operate due to poor leverage
characteristics of the actuating mechanism. In addition,
some such devices require continued attention by the user
after an initial activation to effect different flushing
volumes or an additional deactivation control to terminate
a long flushing cycle prematurely.

Also, some such devices include parts which are
arranged in manner wherein lateral forces are exerted on
cooperating parts in a manner to cause poor seating of the
valve for stopping the flow of water at the termination of
a flushing cycle. A further problem has been component
wear between adjacent moving parts, which results in poor
operation and requires periodic mandatory readjustment of
the relative positions of the cooperating parts of the



38" and nmeking limted contact with the shaft extensions J9gg §Q§E§ 5yomﬁﬁ_
gui de 53 extends down through the shaft channel making |ilm M
the shaft channel 31 to maintain the follower in a perperdlcul g i) f
orientation relative to the shaft 32. The foll ower disk 49 cahébg* B

constructed of plastic, alum numor ana her suitable rigijd light .weight..
material that provides little resistance to novenent al orlg the shaft

ext ensi ons 39, Referring to Fﬁéﬁ; 2, 3 and 4, a ldi-sk-shaped-fl.gat!
54 is di spRREFEmdethiithe F dretsherx it thenﬁ‘HJ?ﬁi{ed&4 Yeals cas&iongl e f1 oat

bore 56 thatd nesei aere thecridtaf dm %ﬁ%fb’%ﬁﬂu%ld QM 10 hishdiLR3h egvenent of
the float 54 along the shaft 32. The float 54 shoul d have a buoyancy so as

to be able to maintain the flapper val ve 19 above the seat 20 when the
valve 19 is opened and the \@imgtarys df dgihd Trveatidnk.

The present invention resides in a dual flush
mechanism to be used in conjunction with a toilet tank.
In one embodiment there is a flush mechanism for use with
a toilet tank so as to permit selection between two
different toilet tank flush cycles, the tank being of the
type having a wall with an outlet therein and a valve

member for opening and closing the 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 to the shaft adjacent
the float, the cam being rotatable between a short flush
position wherein the cam allows the float to assume a high
position along the shaft and a long flush longitudinal
position wherein the cam member forces the float into a
low position along the shaft.

A first linkage is connected to the cam at a
first location and a second linkage is connected to the
cam at a second location. A first activation means is
connected to the first linkage and a second activation
means is connected to the second linkage, the first
activation means being capable of moving the first linkage
thereby allowing the cam to assume the short flush lateral
position, and the second activation means being capable of
moving the second linkage thereby rotating 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 longitudinal movement of the float along the
shaft. In another aspect, the flush mechanism includes a
cam projection positioned on the cam so as to contact the
shaft upon along flush activation and thereby limit
further rotation of the cam. 1In yet another embodiment a



conponents as well as after -3 -

54 on the shaft 32 during both storage and shipping of-theldual flush

A float stop 59 is disposed below the float 54 on the shaf 'ﬁﬂﬁi Tely ar

stop 59 extends radially outward fromthe shaft 32 furtr1wREﬂhéQ§ ewmmwiys

of float bore 56 to limt the |ongitudinal novenent of the foat 54 - {

downwar d al ong the shaft 32. The float stop 59 serves to eruaJﬁ*Thé'3lb
]

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.

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 close the
valve thereafter. The flush mechanism does not require
additional attention after an initial flush activation.
Moreover, the components of the flush mechanism are simple
and do not require periodic adjustment to operate properly.

The objects of the invention therefore include
providing a flush mechanism of the above kind:

(a) which is useful for saving water when only a
light waste load is present in the toilet bowl;

(b) that does not require continued user
attention after activation; and

(c) which is relatively inexpensive to produce
and install, and which has simple and durable components.

These and still other obkjects and advantages of
the present invention will be apparent from the'
description which follows. In the description, the
preferred embodiments of the invention will be described
with reference to the accompanying drawings. These
embodiments do not represent the full scope of the
invention. Rather, the invention may be employed in other
embodiments. Reference should, therefore, be made to the
claims to interpret the breadth of the invention.

Brief Description Of The Drawings

Fig. 1 is a view of a toilet tank partially in
section, in which has been installed a flush mechanism

embodying the present invention;



- - I nstall ation. Referring again to Fig. 1, first linkage. agmw

o

connects the short flush trip arm25 to hole 44 along a 1qggﬁﬁm @r@gqum,
connection line. Simlarly, second |inkage 61 conneets the gm,. $L4pl
arm24 to the hole 46 along a reIativeIX | ess vertical c)nd ection.l Ju§ fhb
different orientation of the connection®l ines and | ocati ¢n oﬂ TR IGEh | |
hol es 44, 46 produce different cam 40 notion upon activaticn¢Ln_a~#&nneF t

be descr L oed, Dol oW otar o 2,80 55 EraPRaRCHaRaE Bhey AR S AT 10,
with its flfausadgechanismcenbadyingt bhehpresent invention;

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

Fig. 4 is an enlarged exploded view showing the
follower disk, float and the upper portion of the shaft;

Fig. 5 is a schematic view of the flush mechanism

in an unactivated (closed state):

Fig. 6 is a schematic view of the flush mechanism
in a short flush activated state:;

Fig. 7 is a front elevational view of the flush
mechanism in a long flush activated state;

Fig. 8 is a perspective view of a second
embodiment of the invention;

Fig. 9 is a perspective view of a shaft of the
Fig. 8 embodiment; and

Fig. 10 1is a perspective view of a cam of the

Fig. 8 embodiment.

Description Of The Preferred Embodiments

Referring to Fig. 1 of the drawings,. a toilet
tank 10 is shown in which has been installed the dual
flush cam 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 geﬁerally by
numeral 17, includes a conventional overflow tube 18 and a
flapper valve 19 attached near the bottom of the tube 18
for pivotal motion between-a closed state wherein the
flapper valve 19 rests on a valve seat 20, and an open
state wherein, the flapper valve 19 is suspended above the
valve seat 20 (see e.g. Fig. 5).

The cam assembly 11 is disposed between the
flapper valve 19 and two flush trip arms, one long flush



upper surface 63 of the follower 49. In this position, the float 54 and
foll ower 49 are di sposed at the upper end 33 of the sgaLL_32—a T |
fl apper valve 19 is seated on the valve seat 20 in a Ig&deﬁﬂ&ﬁhlthPW e
float 54 exerts a slight upward pressure on the cam 40, and—%hus"ﬂHTﬁtalns
the cam40 in its lateral position. . Ref erri ngj ngx 3

5, upon activation of the first handle_27, the short f}|u$ t‘tgilp arn12
noves upward pulling the first IinkaﬁeSGG, whi ch only )aipka+ky—rﬁrﬁfés
cam 40 while simultaneously lifting the flapper valve 19 off its seat 20
into an o n e 4 artrally in
response ?%& g%hhbﬁ aPF Sheaé& Fggthﬁgguggggbhggogghe[E§§Z$§g%?;;sure of

t he floatfgmsén&rq9léKﬂyZﬁoGBstbapbednbU at §irstehandpese?i and the fl oat 54

thus remaimgshedriphariPRer ieNerifpah bjeasSBabbnd2nahghat byel yedkgh W thin
handle 27, 28 is mounted for pivotal movement on 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 for the trip arms
24 and 25 can be concentrically arranged through the wall
(see e.g. U. S. patent 4}411,029). Referring now to Fig.
2, the cam 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 lower end 34
to allow easy connection of the pull chain 36. The pull
chain 36 is attached in a secure manner at its lower end
to a central point 37 on the flapper valve 19 (see Fig.l).

Referring to Figs. 3 and 4, a cam slot 38 is
provided at the upper end 33 of the shaft 32 that defines
two opposing shaft extensions 39. The cam slot 38 is wide
enough and long 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 Fig. 2, the cam 40 has two similarly
shaped opposing lobes. Lobe 40A assumes a downward facing
position upon a long flush activation while lobe 40B
assumes an upward position (see Fig.6). A cam bore 41 is
centrally located between the lobes. A rivet 42 extends
through 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 conriected to the shaft 32 by any
suitable means providing a secure attachment and allowing

the cam 40 to pivot.

The cam 40 has a short flush linkage hole 44 and
a long flush linkage hole near the lower edge 47. A cam
projection 48 extends out from lobe 40A.



the tank 10. The flapper valve 19 remains in its open.pe
being held up by the float 54. As water exits the tank i
outlet 14, the water |level 65 drops. At sone point the'f
| onger submerged and therefore the float 54 follows the er iaMai ﬁﬂ

allowing the flapper valve 19 to be resgated and to clos he dutl et 14.
Because the float 54 is high within the -

Referring to Figs. 3 and 4, follower di
positioned along the shaft 32 directly below the cam 40.
The follower disk 49 has two bores 50, each receiving one
of the shaft extensions 39 so as to allow the follower
disk 49 to longitudinally slide along the shaft extensions
39. A rigid bridge member 52 is provided between the
follower bores 50 and forms an integral 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 follower disc 49. Loop 49A rides up
and down on overflow tube 18.

The bridge member 52 limits rotational movement
of the follower disk 49 by exténding through the cam slot
38 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 31
to maintain the follower in a perpendicular orientation
relative to the shaft 32. The follower disk 49 can be
constructed of plastic, aluminum or 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 disposed under the follower disk 49. The
float 54 has a single float bore 56 that receives the
shaft 32 so as to allow longitudinal movement of the float
54 along the 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 float 54 on
the shaft 32. The float stop 59 extends radially outward
from the shaft 32 further than the radius of float bore 56
to limit the longitudinal movement of the float 54
downward along the shaft 32. The float stop 59 serves to
maintain the float 54 on the shaft 32 during both storage
and shipping of the dual flush components as well as after



-8- tank 19, the dropping water |evel 65 reaches the float 54 relatively .

qui ck.

relatively quickly. In this manner, a short flush is acc
Referring nowto Figs. 1 and 6, upon activation of the sqgc qna'handle g? !
the long flush trip arm 24 noves upward pul ling the secord |l i hRage™ 613 T

Hence the float 54 begins to drop and | ower flapﬂ qlve 1Qw-wz§%

(I S 1)
‘Flsh I ’1

ihe'

angl e at which a long flush activation-pul+s the cam 40 dauses the cam
to rotate about 90[err] fromits lateral position into a{ ongitudinal

posi ti on.

Sinmul taneously, this lifts the flapper valve 19 off its. seat 20

i nto an opekngiosh ation.

Referring again to Fig. 1, 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 along a relatively less vertical connection line. The
different orientation of the connection lines and location
of the flush holes 44, 46 produce different cam 40 motion
upon activation in a manner to be described below.

Referring now to Figs. 1 and 4, prior to
activation either handle 27, 28, the cam 40 can rest in a
lateral position with its flat edge 62 in contact with the
upper surface 63 of the follower.49. In this position,
the float 54 and follower 49 are disposed at the upper end
33 of the shaft 32 and the flapper valve 19 is seated on
the valve seat 20 in a closed position. The float 54
exerts a slight upward pressure on the cam 40, and thus
maintains the cam 40 in its lateral position.

Referring next to Figs. 1 and 5, upon activation
of the first handle 27, the short flush trip arm 25 moves
upward pulling the first linkage 60, which only partially
rotates the cam 40 while simultaneously lifting the
flapper valve 19 off its seat 20 into an open position.

The cam 40 having 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 of 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 water exits the tank 10
through the open outlet 14, the water level 65 drops. At
some point the float 54 is no longer submerged and
therefore the float 54 follows the water level 65 down
allowing the flapper valve 19 to be reseated and to close
the ocutlet 14. Because the float 54 is high within the



The: cam 40 rotates until the distal edge 67 of its |obe 40/Ats—t QDT*;
with the upper surface 63 of the follower 409. Can1rotation|H£PLN& éﬁ ﬁﬁ%ﬁ‘
the cam extension 48 contacts the shaft 32 (see Fig.6). As|thetam4u="""}
rotates, it drives the follower 49 and float 54 |ongitudinally sdovwvinrge? {
al ong the shaft 32. Referring to Fig. 3, the follower guide %3 cooperates\
with the shaft channel 31 to maintain 4he follower 49 perpéndicurar to the
shaft 32 and hence the buoyant float 54 beneath the foll owgr 49 al so
remai ns perpendi cular to the shaft 32. Referring again to Fig. 6,
because thetahﬂoal9 Sithe dedmpinelwatiaw Mivdl 63 heachds The tfleateddadi ng

wat er | evelr %E{u& su%&ed‘:ﬂeevteﬂo oe‘ 5t4h% fdtlhe &%4d§.%g9\é/g?0rl at er,

t her eby allomnng ef Vol e of Wat er- 1o exit tank e the
fl oat 54 bemwsrt%lwmrawvmewlmmmﬁémmmy r e@osithiisned on its

seat 20. |Mpanner, a short flush is accomplished.

Referring now to Figs. 1 and 6, upon activation
of the second handle 28, the long flush trip arm 24 moves
upward pulling the second linkage 61. The angle at which
a long flush activation pulls the cam 40 causes the cam 40
to rotate about 90° from its lateral position into a
longitudinal position. Simultaneously, this lifts the
flapper valve 19 off its seat 20 into an open position.
The cam 40 rotates until the distal edge 67 of its lobe
40A is in contact with the upper surface 63 of the
follower 49. Cam rotation is limited when the cam
extension 48 contacts the shaft 32 (see Fig.6). As the
cam 40 rotates, it drives the follower 49 and float 54
longitudinally downward along the shaft 32. Referring to
Fig. 3, the follower guide 53 cooperates with the shaft
channel 31 to maintain the follower 49 perpendicular to
the shaft 32 and hence the buoyant float 54 beneath the
follower 49 also remains perpendicular to the shaft 32.

Referring again to Fig. 6, because the float 54
is relatively low within the tank 10, the receding water
level 68 reaches the submerged level of the float 54
somewhat later, thereby allowing a greater volume of water
to exit the tank 10 before the float 54 begins to drop and
the flapper valve 19 is repositioned on its seat 20. 1In
this manner, a long flush can be achieved using the

1%

present invention.

After a long flush, the cam 40 may remain in its
longitudinal position. Upon another long flush
activation, the cam 40 need not rotate. The upward
pulling 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



this manner, a long flush can be achieved using the present invention.
After a long flush, the cam40 may remain in its |ongitudinal position.
Upon another long flush activation, the cam 40 need nﬁL_LgLaL@wmﬁhe -wpwar d
pul'ling on the second linkage 61 is translated through m#RACEHGNT BHIRAI |y
positioned cam 40 and the pull chain 36 to.lift the flapper—vatve-1+9-jnto
an open position. The float 54 held loww thin the.tank|l

| ongi tudi nal |y i Lt q ?yr&@ng7

positioned cam 40 will again produce a long flush.

If a short flush is desired after an immediately
preceding long flush, upon activation the short linkage 60
jerks the cam 40 and rotates it back toward the lateral
position so that after rotation, the cam 40 assumes its
lateral position (see Fig. 5).

Figs. 8-10 show a second embodlment which is
similarly numbered (except the B notations designate
analogous parts). The primary differences are that the
loop 49B is slightly smaller than loop 4%A, follower 49B
has no guide analogous to guide 53, holes 50B are
rectangular for ease of molding (not arc-like), shaft 32B
(see Fig.9) is clothespin shaped and cam 40B is more
boot-shaped than cam 40.

In addition to the specific embodiment shown, the
invention can appear in other embodiments. For example,
it is not critical that the follower 49 and the float 54
be separate components. One component may suffice. Nor
is it critical that the lobes be similarly shaped. Thus,
there may be various modifications and changes in
embodiments which have been shown which are within the

. scope of the invention. Such modifications and changes
are meant to be within the scope 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 following claims.



- 9- positioned cam 40 will again produce a |long flush. Jf.a
short flush is desired after an I mredi ately precedi h,~ 0
activation the short jerks the cam 40 an Btﬁgﬁég=gr

,“Mbac
toward the | ater that after rotation, lth cam 40 Q$§u+e
| ateral positio \‘\“\%‘%‘ 10 - £9 FER Y |

CIATMS

1. A flush mechanism for use to permit selection
between two different toilet tank flush cycles, the tank
being of the type having a wall with an-outlet therein and
a valve member for opening and closing the outlet, the
flush mechanism comprising:

a shaft linked to an outlet valve;

a float slidably mounted on the shaft;

a cam pivotally connected to the shaft adjacent
the float, the cam being rotatable between a short flush
position wherein the cam allows the float to assume a high
position along the shaft, and a long flush position
wherein the cam member forces the float into a lower
position along the shaft member;

a first linkage connected to the cam at a first

location;

a second flush linkage connected to the cam at a

second location;

a first activation means connected to the first
flush linkage, the first activation means being capable of
moving the first flush linkage thereby allowing the cam to
assume a short flush position; and

a second activation means connected to the 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 claim 1,
further including a float stop disposed below the float on
the shaft to limit the downward longitudinal movement of
the float. )

3. The flush mechanism as recited in claim 1,
further including a cam projection positioned on the cam
so as to contact the shaft member upon a long fluéh
activation and thereby limit further rotation of the cam
member.

its



Figs. 8-10 show a second enbodi ment which is simlarly nunbe%ed*t@xgﬁpiﬁ"f
the B notations designate analogous parts). The prinmary d Rt ABICEE! F@“ﬁT

that the- l'oop 49B is slightly smaller than loop 49A, follp -*#98“”ﬁ5§"??%é

gui de anal ogous to guide 53, holes 50B are- rectangul ar fo ase; qugr'ﬂ%?i ng °
(not arc-like), shaft 32B (see Fig.9) is clothespin shaped gnd Cam 40B is

nore boot-shaped than cam 40. In addition to theg spettTic
embodi ment shown, the invention can appear in other enbodijments..For .
exanple, it is not critical that the follower 49 and the ftuoar—54 be

separat e conponents. One conponent nmaylduffice. Nor is it critical that
the | obes be simlarly shaped. Thus, there nay be various nodifications

and changes in enbodi nents whi ch have been shown which are.within the
scope of the i nventdi-onThsudAusbdperbanishs oinFladdndesWherein 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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are neant to be within the scope of the invention. As such, the invention

is not to be limted by the illustrative description but °h3u!d be—-tedged
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DUAL FLUSH MECHANISM ™

ABSTRACT

A flush mechanism for use with a toilet tank is
disclosed. The mechanism permits selection between
flushing cycles of two different time durations. The tank
has a wall with an outlet therein and a valve member. The
flush mechanism has a shaft linked at one end to the
valve, a float slidably mounted on the shaft, and a cam
pivotally connected to the shaft adjacent the float. The
cam is rotatable between a short flush position wherein
the float is allowed to assume a high position along the
shaft and a long flush position wherein the cam member
forces the float into a low position along the-shaff.

FIG. 1



CLAI M5 1. A flush nechanismfor use ta perm
two different toilet tank flush cycles, the tank being Rﬁpbﬁ)m\m ﬁawf'hc

wall with an outlet therein and a val ve nenber for openj ng—ang—el-osing-th
outlet, the flush mechani sm conprising: a shaf er@gtmo‘@‘a
outl et val ve; a float slidably nmounted on the shaft;” R P}

cam pivotally connected to the shaft adj acent the floatf the—ecam-being
rot at abl e between a short flush position wherein the c all ows the fl oat
to assune a high position along the (s)FJ‘a‘f(S 3nd a |l ong ftrustrposttrtomr
wherein the cam nenber forces the fl nto a | ower
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position along the shaft nenber;

camat a first | ocati on

to the camat a second | ocati on;
connected to the first flush |inkage,
assune a short flush position; and
connected to the second |inkage,
of noving the second |inkage thereby novi
posi tion. 2. The flush mechanis

the first activatjio
capabl e of noving the first flush |inkage thereby allo

t he? second activationjmeans bei ng capab

a first linkage connected to the
a second fl usirchi fkags-cennected
a fijrst 5&tﬁ%§fi‘ﬂ“hﬁans

freans_bei ng
tﬁeﬁaanﬁﬁﬁ

-reans |

a second aqti

g the cam i ntse—~a~ong-Llush
as recited in claim1, further
3 Load0O6n the shaft to limit the

T

I ncluding a float stop di sposed below th
downward | ongi t udi nal novenent of 33
40
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t he=fl oat. 3. The flush mechanismas recited in claim1, further

i ncluding a cam projection positioned on the camso as to -the shaft
menber upon a long flush activation and thereby limt furft ﬁéﬁmm\,ﬁ%ﬁo“ ¢
the cam nmenber. e
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0. .a.-short-fulpsdp=ess

-1~ 4. The flush nechanismof claim1l, wherei
activation of the camwll, if the last flush was a short
camto rotate in one direction and then automatically rod

opposite direction.
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