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(57) ABSTRACT 

The present invention concerns a dual-?ush toilet system. 
The toilet system includes a toilet tank having a Wall, a 
high-volume ?ush valve disposed Within the toilet tank and 
operable to ?ush a ?rst, higher volume of Water, a low 
volume ?ush valve disposed Within the toilet tank and 
operable to ?ush a second, loWer volume of Water, and a 
?ush mechanism con?gured to operate the high-volume 
?ush valve and the loW-volume ?ush valve. The ?ush 
mechanism includes an elongate rotatable member extend 
ing through the Wall of the toilet tank, a handle attached to 
the elongate rotatable member at a location outside of the 
toilet tank, a ?ush Wand attached to the elongate member at 
a location inside of the toilet tank, the ?ush Wand being 
operably connected to the loW-volume ?ush valve such that 
the handle is manipulable to open the loW volume ?ush 
valve, and a high-volume ?ush control having a ?rst state 
and a second state, Wherein the ?ush mechanism is not 
operable to open the high-volume ?ush valve When the 
high-volume ?ush control is in the ?rst state, and Wherein 
the ?ush mechanism is operable to open the high-volume 
?ush valve When the high-volume ?ush control is in the 
second state. 
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TOILET VALVE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/765,690, ?led on Jan. 19, 
2001, and of US. patent application Ser. No. 09/874,151, 
?led on Jun. 4, 2001, the disclosures of Which are incorpo 
rated by reference herein. 

TECHNICAL FIELD 

[0002] The present invention relates to a dual ?ush-vol 
ume valve assembly for a toilet tank. More particularly, the 
invention provides a dual ?ush-volume valve assembly for 
a toilet tank that offers improved control over the volume of 
the loW-volume ?ush. 

BACKGROUND OF THE INVENTION 

[0003] In the past, most toilets manufactured in the US. 
discharged approximately 3-5 gallons of Water per ?ush. 
More recently, hoWever, concerns With Water conservation, 
combined With federal laW requiring neW toilets to have a 
maximum discharge volume of 1.6 gallons per ?ush, have 
led to the development of neW Water-conserving toilet 
systems and various devices for reducing the Water con 
sumption of older toilets. 

[0004] One eXample of a device used to increase the 
ef?ciency of older toilets is a dual ?ush-volume toilet tank 
out?oW valve assembly. Dual ?ush valve assemblies utiliZe 
separate ?ush valves that discharge different amounts of 
Water for ?ushing solid and liquid Waste. In one type of dual 
?ush valve assembly, a high-volume ?ush valve is posi 
tioned near the bottom of the toilet tank to pass a higher 
volume of Water for ?ushing solid Waste, and a loW-volume 
?ush valve is positioned higher in the toilet tank for passing 
a loWer volume of Water for ?ushing liquid Waste. Thus, a 
user may select a high-volume ?ush When clogging presents 
a problem, and otherWise use a loW-volume ?ush. 

[0005] While knoWn dual ?ush-volume valve assemblies 
do offer improved Water conservation relative to older, 
high-volume toilet systems, they also have several short 
comings. For eXample, knoWn dual ?ush-volume valve 
assemblies permit little, if any, adjustment of the relative 
volumes of the loW-volume ?ush and the high-volume ?ush. 
This can pose a problem in retro?tting older toilet tanks, as 
the volume of Water passed from the toilet tank during a 
loW-volume ?ush may be dependent upon the shape of the 
toilet tank. As an eXample, When using a dual valve assem 
bly of a given height, more Water may be discharged by the 
loW-volume valve from a taller tank than from a shorter 
tank, as the level of Water in the shorter tank may be closer 
to the loW-volume valve than in the taller tank. This may 
cause problems With ?ushing, as an inadequate amount of 
Water to ?ush Waste from the toilet boWl may be discharged 
if the maXimum Water level in the toilet tank is too close to 
the loW-volume valve. 

[0006] Another problem With knoWn dual ?ush valve 
assemblies is that the pipe that supports the loW-volume 
?ush valve is generally horiZontally offset from the out?oW 
hole in the bottom of the toilet tank. Thus, Water that is 
discharged through the loW volume valve must ?oW at least 
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someWhat horiZontally to reach toilet tank out?oW hole. This 
may decrease the velocity of the ?ush, and thus may also 
decrease the effectiveness of the ?ush. Furthermore, the 
horiZontal How of the Water may dislodge the seal on the 
high-volume ?ush valve, possibly turning an intended loW 
volume ?ush into a high-volume ?ush. 

SUMMARY OF THE INVENTION 

[0007] The present invention concerns a dual-?ush toilet 
system. The toilet system includes a toilet tank having a 
Wall, a high-volume ?ush valve disposed Within the toilet 
tank and operable to ?ush a ?rst, higher volume of Water, a 
loW-volume ?ush valve disposed Within the toilet tank and 
operable to ?ush a second, loWer volume of Water, and a 
?ush mechanism con?gured to operate the high-volume 
?ush valve and the loW-volume ?ush valve. The ?ush 
mechanism includes an elongate rotatable member eXtend 
ing through the Wall of the toilet tank, a handle attached to 
the elongate rotatable member at a location outside of the 
toilet tank, a ?ush Wand attached to the elongate member at 
a location inside of the toilet tank, the ?ush Wand being 
operably connected to the loW-volume ?ush valve such that 
the handle is manipulable to open the loW volume ?ush 
valve, and a high-volume ?ush control having a ?rst state 
and a second state, Wherein the ?ush mechanism is not 
operable to open the high-volume ?ush valve When the 
high-volume ?ush control is in the ?rst state, and Wherein 
the ?ush mechanism is operable to open the high-volume 
?ush valve When the high-volume ?ush control is in the 
second state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is an isometric vieW of a ?rst embodiment 
of an out?oW valve assembly according to the present 
invention, positioned in a toilet tank. 

[0009] FIG. 2 is a side elevational vieW of the embodi 
ment of FIG. 1, With the loW-volume ?ush valve in a ?rst, 
loWer position relative to the high-volume ?ush valve. 

[0010] FIG. 3 is a side elevational vieW of the embodi 
ment of FIG. 1, With the loW-volume ?ush valve in a second, 
higher position relative to the high-volume ?ush valve. 

[0011] FIG. 4 is a side elevational vieW of a second 
embodiment of an out?oW valve assembly according to the 
present invention. 

[0012] FIG. 5 is a side elevational vieW of a third embodi 
ment of an out?oW valve assembly according to the present 
invention. 

[0013] FIG. 6 is a partially sectioned vieW of the embodi 
ment of FIG. 5, With both valves in closed positions. 

[0014] FIG. 7 is a partially sectioned vieW of the embodi 
ment of FIG. 5, With the high-volume ?ush valve in an open 
position. 

[0015] FIG. 8 is a partially sectioned vieW of the embodi 
ment of FIG. 5, With the loW-volume ?ush valve in an open 
position. 

[0016] FIG. 9 is an eXploded isometric vieW of a ?rst 
embodiment of a ?ush mechanism suitable for use With an 
out?oW valve assembly of the present invention. 
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[0017] FIG. 10 is an isometric vieW of the ?ush mecha 
nism of FIG. 9. 

[0018] FIG. 11 is an isometric vieW of the ?ush mecha 
nism of FIG. 9, illustrating the operation of the handle for 
a loW-volume ?ush. 

[0019] FIG. 12 is an isometric vieW of the ?ush mecha 
nism of FIG. 9, illustrating the operation of the release 
button for a high-volume ?ush. 

[0020] FIG. 13 is an isometric vieW of the ?ush mecha 
nism of FIG. 9, illustrating the operation of the handle for 
a high-volume ?ush. 

[0021] FIG. 14 is an exploded isometric vieW of a second 
embodiment of a ?ush mechanism suitable for use With an 
out?oW valve assembly of the present invention. 

[0022] FIG. 15 is an exploded isometric vieW of a third 
embodiment of a ?ush mechanism suitable for use With an 
out?oW valve assembly of the present invention. 

[0023] FIG. 16 is an exploded isometric vieW of a fourth 
embodiment of a ?ush mechanism suitable for use With the 
present invention. 

[0024] FIG. 17 is an exploded isometric vieW of a ?fth 
embodiment of a ?ush mechanism suitable for use With the 
present invention. 

[0025] FIG. 18 is a partially-sectioned side vieW of a sixth 
embodiment of a ?ush mechanism suitable for use With the 
present invention. 

[0026] FIG. 19 is a sectional vieW of the ?ush mechanism 
of FIG. 18, illustrating the operation of the ?ush mechanism 
for a loW-volume ?ush. 

[0027] FIG. 20 is a sectional vieW of the ?ush mechanism 
of FIG. 18, illustrating the operation of the ?ush mechanism 
for a high-volume ?ush. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0028] The present invention provides a dual ?ush-volume 
toilet tank out?oW valve assembly that offers improved 
adjustability and ?ush performance compared to knoWn dual 
valve assemblies. A ?rst embodiment of a valve assembly 
according to the present invention is shoWn generally at 10 
in FIG. 1, positioned in a toilet tank 12. Valve assembly 10 
includes a base 14 With Which it may be mounted to the 
inside of toilet tank 12. A loWer out?oW tube section 16 
extends upWardly from base 14, and a high-volume ?ush 
valve 18 is positioned on the loWer out?oW tube section 
adjacent the bottom of the interior of toilet tank 12. High 
volume ?ush valve 18 is con?gured to empty essentially all 
Water from toilet tank 12 When opened to provide a higher 
volume ?ush for ?ushing solid Wastes. An upper out?oW 
tube section 20 is slidingly coupled to loWer out?oW tube 
section 16, and a loW-volume ?ush valve 22 is positioned on 
the upper out?oW tube section. LoW-volume ?ush valve 22 
is con?gured to empty toilet tank 12 only partially, thus 
providing a Water-saving, smaller volume ?ush. 

[0029] The slidable connection of loWer out?oW tube 
section 16 to upper out?oW tube section 20 alloWs the height 
of loW-volume ?ush valve 22 to be adjusted relative to the 
height of high-volume ?ush valve 18. This alloWs the 
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volume of Water discharged by loW-volume ?ush valve 22 to 
be adjusted for toilet tanks of different siZes, permitting the 
volume of Water discharged by the loW-volume ?ush valve 
to be quickly and easily adjusted over a Wide range of 
volumes. This Wide range of adjustability alloWs valve 
system 10 to be used in essentially any neW or existing 
gravity ?ush toilet system. Valve assembly 10 also includes 
an over?oW tube section 24, Which also may be adjustable 
in height to provide in?nitesimal control of the loW-volume 
?ush. 

[0030] FIG. 1 also shoWs an example of a suitable setup 
for the operation of valve system 10 in a toilet. High-volume 
?ush valve 18 and loW-volume ?ush valve 22 are both 
attached to a single ?ush Wand 26, Which is operated by a 
handle 28. LoW-volume ?ush valve 22 is connected to ?ush 
Wand 26 With a ?rst, shorter length of chain 30, and 
high-volume ?ush valve 18 is connected to the ?ush Wand 
With a second, longer length of chain 32. Second length of 
chain 32 is con?gured to have more slack than ?rst length of 
chain 30. This alloWs loW-volume ?ush valve 22 to be 
opened by pushing handle 28 only partially doWn When a 
loW volume ?ush is desired, and both the loW-volume ?ush 
valve and high-volume ?ush valve 18 to be opened by 
pushing handle 28 farther doWn When a higher volume ?ush 
is desired. In the depicted embodiment, handle 28 employs 
a special mechanism, described in more detail beloW, that 
prevents the handle from being pushed far enough to open 
high-volume ?ush valve 18 unless a handle release button 34 
is held doWn. 

[0031] FIGS. 2 and 3 shoW valve assembly 10 in more 
detail. As mentioned above, valve assembly 10 includes a 
base 14 con?gured to couple valve assembly 10 to the 
bottom 40 of toilet tank 12 and to pass Water out of the toilet 
tank. In the depicted embodiment, base 14 takes the form of 
a spud, but it Will be appreciated that base 14 may have any 
other suitable con?guration. Base 14 includes a threaded 
portion 42 that ?ts through toilet tank out?oW hole 43, and 
is secured to bottom 40 of toilet tank 12 With a nut 44. The 
connection may be sealed With a gasket 46. 

[0032] LoWer out?oW tube section 16 is connected to base 
14, and includes a holloW upright portion 48 to Which upper 
out?oW tube section 20 is coupled. Upright portion 48 
supports upper out?oW tube section 20 above base 14, and 
also channels Water discharged through loW-volume ?ush 
valve 22 through toilet tank out?oW hole 43. Upright portion 
may have any suitable con?guration. For example, upright 
portion 48 may have a bend that offsets upper out?oW tube 
section 20 relative to base 14. In the depicted embodiment, 
hoWever, upright portion 48 extends directly above base 14, 
such that the holloW interior of upright portion 48 is posi 
tioned directly above and in line With the opening in base 14. 
In this con?guration, Water discharged through loW-volume 
?ush valve 22 can pass straight doWn through loWer out?oW 
tube section 16 Without any horiZontal de?ection, and thus 
may increase the continuous maximum Water volume and 
velocity of the ?ush. 

[0033] LoWer out?oW tube section 16 also includes a 
loWer side tube 50 extending aWay from upright portion 48, 
Which connects high-volume ?ush valve 18 to upright 
portion 48. LoWer side tube 50 may have any suitable 
con?guration, and may be positioned at any desired location 
on loWer out?oW tube section 16. In the depicted embodi 
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ment, lower side tube 50 is oriented generally parallel to 
toilet tank bottom 40, and is positioned directly adjacent the 
toilet tank bottom. This places the loWer edge of the lip 52 
of high-volume valve 18 very close to the bottom of toilet 
tank, and thus permits essentially all of the Water to drain 
from the tank When the high-volume ?ush valve is opened. 
While high-volume ?ush valve is connected to upright 
portion 48 With loWer side tube 50 in the depicted embodi 
ment, it Will be appreciated that high-volume ?ush valve 
may also be attached directly to the side of upright portion 
48, Without the use of loWer side tube 50. 

[0034] When Water is discharged from toilet tank 12 via 
loW-volume ?ush valve 22, it is possible that some Water 
may ?oW into loWer side tube 50. To direct Water discharged 
through loW-volume ?ush valve 22 aWay from the opening 
of loWer side tube 50, valve system 10 may include a Water 
?oW diverter disposed in the interior of loWer out?oW tube 
section 16. This Water ?oW diverter may have any suitable 
design. In the depicted embodiment, the Water ?oW diverter 
takes the form of a plate 54 attached With a hinge to the joint 
betWeen loWer side tube 50 and upright portion 48, Within 
the holloW interior of loWer out?oW tube section 16. In the 
absence of Water ?oWing through loWer side tube 50, plate 
54 hangs doWnWard across the opening to loWer side tube 
50, as shoWn in solid lines in FIG. 2. When Water is 
discharged through loW-volume ?ush valve 22, plate 54 
blocks the opening of loWer side tube 50, and thus prevents 
Water from ?oWing into the loWer side tube. A stop is 
positioned in loWer side tube 50 to prevent plate 54 from 
swinging into loWer side tube 50 When Water is ?ushed 
through loW-volume ?ush valve 22. 

[0035] In contrast, When Water is ?ushed through high 
volume ?ush valve 18, plate 54 is pushed aWay from the 
high-volume ?ush valve by the Water, as shoWn in dashed 
lines in FIG. 2. This alloWs the Water to How out of side tube 
50 and out of toilet tank 12. Alternatively, the Water ?oW 
diverter may take the form of a stationary barrier 59 that 
extends partially over the opening of loWer side tube 50, as 
shoWn in FIG. 3. 

[0036] High-volume ?ush valve 18 is con?gured to cover 
the end of loWer side tube 50 to control the discharge of 
Water through the loWer side tube. High-volume ?ush valve 
18 is thus positioned at the free end of loWer side tube 50, 
and is pivotally anchored to a pair of arms 57 located on 
upright portion 48. In the depicted embodiment, high 
volume ?ush valve 18 is a ?apper valve, but may also be any 
other suitable type of valve. High-volume ?ush valve 18 
may include a seal extension 56 that extends past loWer lip 
52 of the high-volume ?ush valve When the high-volume 
?ush valve is in the closed position, shoWn in solid lines in 
FIG. 2. Seal extension 56 is con?gured to help prevent the 
opening of high-volume ?ush valve 18 by Water ?ushed 
through loW-volume ?ush valve 22 by increasing the total 
Water pressure against the high-volume ?ush valve When the 
high-volume ?ush valve is closed. 

[0037] As mentioned above, upper out?oW tube section 20 
is slidably coupled to upright portion 48 of loWer out?oW 
tube section 16. This alloWs the height of loW-volume ?ush 
valve 22 to be quickly and easily adjusted relative to the 
height of high-volume ?ush valve 18. FIG. 2 shoWs loW 
volume ?ush valve 22 in a ?rst, loWer position relative to 
high-volume ?ush valve 18, and FIG. 3 shoWs the loW 
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volume ?ush valve in a second, higher position. Note that 
loW-volume ?ush valve 22 is farther from the surface of the 
Water in the toilet tank in FIG. 2, causing more Water to How 
out of the high-volume valve When it is opened. Another 
advantage of the use of a slidable joint is that the joint alloWs 
the height of loW-volume ?ush valve to be chosen from a 
continuous range of possible heights. 

[0038] The construction of the slidable joint betWeen 
loWer out?oW tube section 16 and upper out?oW tube 
section 20 is shoWn in FIGS. 2 and 3. Upper out?oW tube 
section 16 includes an elongate neck 58 con?gured to ?t 
Within upright portion 48 of loWer out?oW tube section 20 
such that it may be slid into or out of the loWer out?oW tube 
section. Elongate neck 58 may have any desired length. 
Generally, a longer elongate neck 58 provides for a greater 
range of height adjustability for loW-volume ?ush valve 22. 
HoWever, if elongate neck 58 has too great a length, it may 
interfere With the How of Water through loWer side tube 50. 
In the depicted embodiment, elongate neck 58 is long 
enough to just reach the top of loWer side tube 50 When it is 
fully extended into loWer out?oW tube section 16. The 
position of upper out?oW tube section 20 relative to loWer 
out?oW tube section 16 may be ?xed With a locking collar 
60. In the depicted embodiment, locking collar 60 is a 
Worm-drive clamp, but upper out?oW tube section 20 may 
be ?xed to loWer out?oW tube section 16 With any other 
desired locking device. Furthermore, other suitable methods 
for ?xing upper out?oW tube section 16 in position relative 
to loWer out?oW tube section 20, such as a friction mecha 
nism using an O-ring seal, may also be used. 

[0039] In addition to elongate neck 58, upper out?oW tube 
section also includes an upper side tube 62 and the afore 
mentioned over?oW tube 24. Upper side tube 62 connects 
loW15 volume ?ush valve 22 to upright portion 48, and 
provides a path for Water to How from loW-volume ?ush 
valve 22 into elongate neck 58. Upper side tube 62 may have 
any suitable con?guration, and may be located in any 
desired position on upper out?oW tube section 16. In the 
depicted embodiment, loWer side tube 62 extends diagonally 
upWard from elongate neck 58. LoW-volume ?ush valve 22 
is positioned at the upper end of upper side tube 62, and is 
pivotally attached to a pair of arms 66 located on over?oW 
tube 24. In the depicted embodiment, loW-volume ?ush 
valve 22 is a ?apper valve, but it may also be any other 
suitable type of valve. 

[0040] When upper out?oW tube section 20 is raised or 
loWered relative to loWer out?oW tube section 16, the height 
of over?oW tube 24 Will also be changed. To compensate for 
this, or to permit the maximum Water level of the toilet to be 
adjusted, over?oW tube 24 may have an adjustable height. In 
the depicted embodiment, over?oW tube 24 has a slidable 
adjustment mechanism, although other mechanisms may be 
used. A sliding adjustment mechanism is preferable, as it 
alloWs the height of over?oW tube 24 to be quickly adjusted 
to any desired height Within a range of possible heights. In 
the depicted embodiment, over?oW tube 24 is formed from 
an upper over?oW tube section 68 that ?ts Within a loWer 
over?oW tube section 70. LoWer over?oW tube section 70 
may include a locking collar 72 for ?xing the position of 
upper over?oW tube section 68 relative to loWer over?oW 
tube section 70. Atoilet boWl re?ll tube 74 (or other suitable 
device) may be threaded into over?oW tube 24 for re?lling 
the toilet boWl after a ?ush. 
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[0041] Asecond embodiment of a valve assembly accord 
ing to the present invention is shoWn generally at 110 in 
FIG. 4. Valve assembly 110 is similar in appearance and 
operation to the ?rst embodiment, but utiliZes a different 
upper out?ow tube section, indicated at 120. Upper out?oW 
tube section 120 has an offset over?oW tube 124, Which 
alloWs loW-volume ?ush valve 122 to be positioned directly 
over the base. In this con?guration, Water ?ushed through 
loW-volume ?ush valve 122 passes directly doWnWard from 
the loW-volume ?ush valve out of the toilet tank, Without 
any horiZontal de?ection. This may increase the continuous 
maXimum Water volume and velocity of the loW-volume 
?ush, and thus may lead to a more ef?cient ?ush. 

[0042] Offset over?oW tube 124 is formed from an upper 
over?oW tube section 168 slidingly coupled to a loWer 
over?oW tube section 170. This alloWs the height of over 
?oW tube 124 to be adjusted, and thus permits the over?oW 
tube height to be changed to compensate for changes in the 
height of the loW-volume ?ush valve, or to change the 
maXimum Water level in the toilet tank. A locking collar 172 
may be provided to alloW upper over?oW tube section 168 
to be ?xed in position relative to loWer over?oW tube section 
170. Apair of arms 166 may be provided on over?oW tube 
124 as a location for the attachment of loW-volume ?ush 
valve 122. A re?ll tube 174 for re?lling the toilet boWl after 
a ?ush may be attached to upper over?oW tube section 168. 

[0043] Positioning over?oW tube 124 in an offset position 
also alloWs the over?oW tube to have a greater range of 
adjustability than if it Were positioned directly over upper 
out?oW tube section 120. In the embodiment shoWn in FIG. 
4, the bottom edge 176 of over?oW tube 124 eXtends beloW 
the upper edge 178 of upper out?oW tube section 120, 
permitting the length of upper over?oW tube section 168 to 
be correspondingly increased. 

[0044] FIGS. 5-8 shoW generally at 210 a third embodi 
ment of a valve assembly according to present invention. 
Rather than a ?apper-style valve system, valve assembly 210 
provides a column-type valve assembly, in Which an upright 
column structure 211 may be lifted directly upWard along a 
guide 213 to open a space betWeen the column structure and 
the valve base, thus alloWing Water to ?oW out of the toilet 
tank. As shoWn in FIGS. 5-6, valve assembly 210 includes 
a base 214 and the aforementioned column structure 211, 
Which is formed of a loWer out?oW tube section 216, an 
upper out?oW tube section 218, a cap piece 220 and an 
over?oW tube 222. Upper out?oW tube section 218 is 
adjustably coupled to loWer out?oW tube section 216 to 
alloW the volume of the loW-volume ?ush to be adjusted. 

[0045] Base 214 is con?gured to couple valve assembly 
210 to the bottom 40 of toilet tank 12 and to pass Water out 
of the toilet tank. In the depicted embodiment, base 214 
takes the form of a spud, but it Will be appreciated that base 
214 may have any other suitable con?guration. Base 214 
includes a threaded portion 230 that ?ts through toilet tank 
out?oW hole 43, and is secured to bottom 40 of toilet tank 
12 With a nut 232. The connection may be sealed With a 
gasket 234. 

[0046] Base 214 also includes an upper surface 236 that 
forms part of the high-volume ?ush valve. In the depicted 
embodiment, upper surface 236 is a ?at surface con?gured 
to form a Watertight seal With a gasket 238 situated on loWer 
out?oW tube section 216. The high-volume ?ush valve is 
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opened by separating gasket 238 from upper surface 236 of 
base 214, permitting Water to drain from toilet tank 12 
through the base. The gasket and upper surface are separated 
by pulling upWardly on a ring 239 attached to upper out?oW 
tube section 218, thus lifting column structure 211 along 
guide 213. 

[0047] As described above, guide 213 eXtends upWardly 
from base 214 and guides the movement of column structure 
211 When the loWer out?oW tube section is raised or loW 
ered. Guide 213 may have any suitable con?guration. In the 
depicted embodiment, guide 213 is formed from four 
upWardly-eXtending ribs 240 arranged in a cross-like con 
?guration, but may have any other suitable con?guration. 
Guide 213 may also include a series of holes or raised 
portions 241 to reduce the noise of Water ?oWing doWn 
guide 213 as the toilet boWl is re?lled after ?ushing. 

[0048] LoWer out?oW tube section 216 includes a ring 242 
that surrounds guide 213 to hold column structure 211 
centered on guide 213. Ring 242 is attached to the inside of 
loWer out?oW tube section 216 With one or more plastic 
spacers 244, and travels along guide 213 as loWer out?oW 
tube section 216 is moved up or doWn to open or close the 
high-volume ?ush valve, respectively. Valve assembly 210 
may have as many rings 242 as desired for guiding loWer 
out?oW tube section 216 (and upper out?oW tube section 
218) along guide 213. TWo rings 242 are shoWn in the 
depicted embodiment. 

[0049] LoWer out?oW tube section 216 also includes a 
?oat 246. Float 246 is formed from a holloWed, air-contain 
ing chamber surrounding loWer out?oW tube section 216. 

[0050] When the high-volume valve is opened, ?oat 246 
holds the high-volume valve open until the Water drains to 
the level of upper surface 236 of base 214. One or more 
small holes 247 may be formed in the bottom of ?oat 246 to 
alloW for the equalization of pressure betWeen the ?oat and 
the outside atmosphere. Holes 247 open into the holloW 
interior of loWer out?oW tube section 216 so that any Water 
that may get inside of ?oat 246 Will drain out of the toilet 
tank. 

[0051] Similar in operation to the high-volume ?ush 
valve, the loW-volume ?ush valve of valve assembly 210 is 
formed from the junction of upper out?oW tube section 218 
and cap section 220. The seal of the loW-volume ?ush valve 
is formed betWeen the top surface 250 of upper out?oW tube 
section 218 and a gasket 252 attached to the bottom of cap 
section 220. Separating gasket 252 from top surface 250 lifts 
cap section 220 along guide 213, and thus opens the high 
volume valve. A chain attachment ring 254 is disposed on 
cap section 220 to alloW the attachment of a chain or Wand 
so that cap section 220 may be lifted With Wand 26, or 
another suitable mechanism. A ?oat 256 formed in cap 
section 220 holds the loW-volume ?ush valve open until 
Water drains to the level of top surface 250. One or more 
small holes 257 may be provided to alloW the pressure 
Within ?oat 256 to equaliZe With the outside atmosphere. 

[0052] To alloW the volume of the loW-volume ?ush to be 
adjusted, upper out?oW tube section 218 is adjustably 
coupled to the upper portion of loWer out?oW tube section 
216. LoWer out?oW tube section 216 and upper out?oW tube 
section 218 may be adjustably coupled in any desired 
manner. For example, the upper portion of loWer out?oW 
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tube section 216 and the lower portion of upper out?ow tube 
section 218 may have complementary threads so that the 
height of the upper out?ow tube section may be adjusted by 
turning the upper out?ow tube section. In the depicted 
embodiment, however, upper out?ow tube section 218 is 
slidingly coupled to lower out?ow tube section. A suitable 
locking device, such as a worm drive clamp 258, may be 
used to ?x upper out?ow tube section 218 in position 
relative to lower out?ow tube section 216. 

[0053] Over?ow tube 222 is attached to the top portion of 
cap section 220, and may have any suitable design for 
allowing excess water to drain from toilet tank 12. For 
example, over?ow tube 222 may have a ?xed height relative 
to cap section 220. In the depicted embodiment, however, 
over?ow tube 222 has an adjustable height. This allows the 
height of the over?ow tube to be adjusted to compensate for 
adjustments in the height of the low-volume ?ush valve, and 
also to allow the maximum water level in the toilet tank to 
be adjusted. 

[0054] Over?ow tube 222 is formed from a lower over 
?ow tube section 260 slidingly coupled to an upper over?ow 
tube section 262. Lower over?ow tube section 260 of the 
depicted embodiment is formed from a molded tubular inner 
section of cap section 220, but may also be formed from a 
separate tubular piece. Lower over?ow tube section 260 
preferably has a diameter that closely ?ts guide 213 so that 
guide 213 holds cap section 220 centered over upper out?ow 
tube section 218 and lower out?ow tube section 216. Upper 
over?ow tube section 262 ?ts snugly within, or outside of, 
the inner diameter of lower over?ow tube section 260 so that 
it may be slid upward or downward relative to the lower 
over?ow tube section to adjust the height of over?ow tube 
222. A locking device, such as a worm drive clamp 266 (or 
any other suitable device), may be used to ?x the height of 
upper over?ow tube section 262 relative to lower over?ow 
tube section 260. 

[0055] To prevent cap piece 220 from being moved above 
the top of guide 213, guide 213 includes a stop 268 with a 
greater diameter than the diameter of upper over?ow tube 
section 262. Stop 268 may be attached to guide 213 in any 
suitable manner. In the depicted embodiment, cap 268 is 
connected to guide 213 with a threaded connection. 

[0056] Stop 268 may include a re?ll hole 270 con?gured 
to accept a toilet bowl re?ll line. 

[0057] In the depicted embodiment, guide 213 also 
includes a re?ll tube 272 extending downwardly from re?ll 
hole 270 past the level of top surface 250 of upper out?ow 
tube section 218. This helps to prevent water ?owing 
through re?ll hole 270 from compromising the integrity of 
the seal of the low-volume ?ush valve. 

[0058] FIGS. 7 and 8 illustrate operation of the valve 
assembly. Referring to FIG. 7, when the entire column 
structure 211 is lifted from base 214, water can ?ow through 
the high-volume ?ush valve formed by the gap between the 
lower out?ow tube section and the base, thus emptying 
essentially the whole toilet tank. Next, referring to FIG. 8, 
when cap section 220 is lifted from upper out?ow tube 
section 218, water can ?ow through the low-volume ?ush 
valve formed by the gap between the upper out?ow tube 
section and the cap section, thus only partially emptying the 
toilet tank. 
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[0059] Many types of ?ush mechanisms may be used to 
operate a toilet valve assembly according to the present 
invention. For example, a double handle system may be 
used, in which each out?ow valve is operated by a separate 
handle. FIGS. 9-13 illustrate another suitable ?ush mecha 
nism 310, which utiliZes a single handle 28 that operates 
both ?ush valves. Ordinarily, handle 28 opens only the 
low-volume ?ush valve. However, ?ush mechanism 310 
includes a button 34 that may be depressed to allow opera 
tion of the high-volume ?ush valve with handle 28. 

[0060] The construction of ?ush mechanism 310 is shown 
in detail in FIG. 9. Handle 28 attaches to the toilet tank with 
a cylindrical bushing 316 con?gured to extend through a 
hole in the toilet tank wall. One end 318 of bushing 316 is 
threaded so that bushing 316 can be attached to the toilet 
tank with a nut 321. Nut 321 also holds a locking mechanism 
320 in place, described in more detail below. 

[0061] Handle 28 is ?xed to one end of a hollow rotatable 
member 322 that extends through bushing 318. A?ush wand 
26 is attached to the other end of hollow rotatable member 
322 with a screw 325, or other suitable fastener. Thus, 
pushing handle 28 downwardly causes ?ush wand 26 to 
rotate upwardly and pull open any valves connected to the 
?ush wand. 

[0062] As described earlier and shown in FIG. 1, ?ush 
wand 26 is connected to both the low-volume ?ush valve 
and the high-volume ?ush valve. Flush wand 26 is con 
nected to the low-volume ?ush valve with a ?rst, shorter 
connector 327, and to the high-volume ?ush valve with a 
second, longer connector. Thus, when handle 28 is pushed, 
the low-volume ?ush valve is opened after a ?rst, lesser 
amount of rotation of rotatable member 322. The high 
volume ?ush valve is opened only after rotatable member 
322 travels through a second, greater amount of rotation. 

[0063] To prevent handle 28 from rotating fully and open 
ing the high-volume ?ush valve during ordinary use, ?ush 
mechanism 310 may include a high-volume ?ush control. 
The high-volume ?ush control typically has at least two 
possible states: a ?rst state in which the opening of the 
high-volume ?ush valve is prevented, and a second state in 
which the opening of the high-volume ?ush valve is enabled. 
The ?rst state will typically be the default state of the ?ush 
mechanism. Thus, a user’s re?exive pushing of handle 28 
will result in a low-volume ?ush. In contrast, the user 
generally must make a cognitive step in order to operate the 
high-volume ?ush. For example, in the depicted embodi 
ment, the high-volume ?ush control prevents handle 28 from 
rotating far enough to open the high-volume ?ush valve 
unless button 34 is depressed while pushing on handle 28. 

[0064] The high-volume ?ush control includes a slidable 
member 326 extending through the interior of wand rotation 
tube 322. Button 34 is disposed on one end of slidable 
member 326, and a wand rotation stop 328 is disposed on the 
other end. When button 34 is not depressed, wand rotation 
stop 328 extends snugly over the top of ?ush wand 26. This 
is the ?rst state of the high-volume ?ush control of ?ush 
mechanism 310. The top surface 330 of ?ush wand 26 is ?at, 
causing wand rotation stop 328 to rotate when the ?ush 
wand is rotated. When button 34 is depressed, however, 
wand rotation stop 328 is pushed away from top surface 330 
of ?ush wand 26. Thus, slidable member 326 thus is not 
rotated with the wand. This is the second state of the 










