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(57) ABSTRACT

According to various embodiments, a toilet system includes
a toilet fill valve and a bowl fill valve that is configured to
attach directly to the toilet fill valve. The toilet fill valve can
include a body having an extended portion that forms a bowl
fill outlet port, a water inlet configured to couple to a water
source, and a tank water outlet configured to output water to
a toilet tank. The bowl fill valve can include a bowl fill valve
inlet port that is configured to mate directly to the bowl fill
outlet port of the body of the toilet fill valve, a bowl fill valve
outlet port, a protrusion configured to insert into a recess of
the toilet fill valve and retain the bowl fill valve to the toilet
fill valve, a slot that is configured to receive an extension of
the toilet fill valve, and a water flow adjustment handle.
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TOILET VALVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present patent application is a continuation applica-
tion of, and claims priority to, U.S. patent application Ser.
No. 14/856,901 filed on Sep. 17, 2015 and titled “TOILET
VALVE,” which is a continuation application of, and claims
priority to U.S. patent application Ser. No. 14/164,424 filed
on Jan. 27, 2014 and titled “TOILET FILL VALVE,” which
is a continuation application of; and claims priority to U.S.
patent application Ser. No. 13/346,355 filed on Jan. 9, 2012
and titled “TOILET FILL VALVE WITH ADJUSTABLE
BOWL FILL FLOW,” which is a continuation application
of, and claims priority to, U.S. patent application Ser. No.
12/786,904 filed on May 25, 2010 and titled “TOILET FILL
VALVE WITH ADJUSTABLE BOWL FILL FLOW,”
which is a continuation application of, and claims priority to,
U.S. application Ser. No. 10/958,797 filed on Oct. 5, 2004
and titled “TOILET FILL VALVE WITH ADJUSTABLE
BOWL FILL FLOW,” which is a continuation-in-part appli-
cation of, and claims priority to, U.S. patent application Ser.
No. 10/798,606 filed on Mar. 11, 2004 and titled “TOILET
FILL VALVE WITH ADJUSTABLE BOWL FILL FLOW.”

BACKGROUND

A toilet fill valve in a toilet typically includes a water
outlet that provides water for refilling a toilet bowl during a
flush cycle. Unfortunately, the water flowing out of such
conventional water outlets to fill a toilet bowl provide much
more water than is necessary to fill the average toilet bowl.
Consequently, much of the water that flows into a toilet bowl
during the average flush cycle is lost down the drain. This
translates into a loss of millions of gallons of water each
year.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The invention can be understood with reference to the
following drawings. The components in the drawings are not
necessarily to scale. Also, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
eral views.

FIG. 1 is a drawing of a side view of a toilet fill valve
according to an embodiment of the present invention;

FIG. 2 is a drawing of a top view of the toilet fill valve of
FIG. 1,

FIG. 3 is a drawing of a cutaway view of a toilet tank
within which the toilet fill valve of FIG. 1 is installed;

FIG. 4 is a drawing of a side view of a toilet fill valve
according to an embodiment of the present invention;

FIGS. 5A and 5B are drawings that illustrate one example
of a coupling of a bowl fill valve to the toilet fill valve of
FIG. 4 according to an embodiment of the present invention;

FIGS. 6A, 6B, and 6C are drawings that illustrate another
example of a coupling of a bowl fill valve to the toilet fill
valve of FIG. 4 according to an embodiment of the present
invention;

FIG. 7 is a drawing that illustrates still another example
of a coupling of a bowl fill valve to the toilet fill valve of
FIG. 4 according to an embodiment of the present invention;

FIGS. 8A and 8B are drawings that illustrate an example
of a bowl fill valve that is coupled to the toilet fill valve of
FIG. 4 according to an embodiment of the present invention;
and
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FIGS. 9A and 9B are drawings that illustrate another
example of a bowl fill valve that is coupled to the toilet fill
valve of FIG. 4 according to an embodiment of the present
invention.

DETAILED DESCRIPTION

With reference to FIG. 1, shown is a toilet fill valve 100
according to an embodiment of the present invention. The
toilet fill valve 100 includes a water inlet 103 at the bottom
of' the toilet fill valve 100 that is configured to be coupled to
a water source outside of a toilet tank within which the toilet
fill valve 100 is installed. The toilet fill valve 100 includes
one or more water outlets 106 that are configured to supply
water into a toilet tank within which the toilet fill valve 100
is installed. The toilet fill valve 100 may be, for example, a
pilot style fill valve. However, it is understood that the toilet
fill valve 100 may be any style of fill valve such as, for
example, a ballcock valve, etc. The toilet fill valve 100 also
includes a bowl fill valve 109 according to an embodiment
of the present invention. The bowl fill valve 109 includes a
bowl fill valve inlet 113 and a bowl fill valve outlet 116. In
addition, the bowl fill valve 109 includes a handle 119 that
facilitates a manual adjustment of the bowl fill valve 109.

The bowl fill valve 109 is integral with the toilet fill valve
100. In this respect, the term “integral” refers to the fact that
the bowl fill valve 109 and the toilet fill valve 100 comprise
a single structure. In this respect, the bowl fill valve 109 may
be included within the body of the toilet fill valve 100 as a
portion of the toilet fill valve 100 in a single piece construc-
tion. Specifically, the bowl fill valve 109 may be molded as
a portion of the toilet fill valve 100 or it may be snapped or
clamped into place, or it may be attached to the toilet fill
valve 100 in some other manner, etc.

Within the toilet fill valve 100, the bowl fill valve inlet 113
is operatively coupled to the water inlet 103. In this respect,
when the toilet fill valve 100 is open and water flows from
the water inlet 103 to the water outlets 106 and into a toilet
tank, an amount of water is also supplied to the bowl fill
valve inlet 113 that flows through the bowl fill valve 109 and
out the bowl fill valve outlet 116. By virtue of the manual
setting of the handle 119 of the bowl fill valve 109, the flow
of water through the bowl fill valve 109 is regulated. In this
manner, the flow of water is regulated so that enough water
flows out of the bowl fill valve 109 to fill a toilet bowl
without wasting any water down a drain.

Thus, the bowl fill valve 109 is configured to supply an
adjustable flow of water out of the bowl fill outlet 116 that
is directed to a toilet bowl during a flush cycle of a toilet to
fill the toilet bowl. The flow of water is adjusted so that just
enough flows out of bowl fill valve 109 so as to fill the toilet
bowl without wasting any water.

The toilet fill valve 100 includes a float 123 that is
operatively coupled to an actuating arm (not shown) by a
translating stem 126. The float 123 floats on the water within
a toilet tank and, depending on the location of the float 123
along the toilet fill valve 100, the toilet fill valve 100 is open
or closed as can be appreciated by those with ordinary skill
in the art. The bowl fill valve 109 and the actuating arm (not
shown) are each located on the toilet fill valve 100 so as to
prevent any interference between the bowl fill valve 109 and
the translational stem 126 or the actuating arm as will be
discussed.

According to an embodiment of the present invention, the
bowl fill valve 109 may include a number of biased posi-
tions. In this respect, the movement of the handle 119 may
cause the bowl fill valve 109 to move from one predefined

Fluidmaster, Inc. - EX1005, Page 012
IPR2024-00633 (Fluidmaster Inc v. Danco Inc)



US 10,934,698 B1

3

biased position to other predefined biased positions. In this
respect, various mechanisms such as tabs, snaps, or other
position biasing structures may be employed. The biased
positions of the bowl fill valve 109 help ensure that the bowl
fill valve 109 remains in a given setting selected by a user
by a manual manipulation of the handle 119 during the
normal course of operation of the toilet fill valve 100. Thus,
by virtue of the biased positions, the bowl fill valve 109 is
prevented from moving out of a desired position set by a
user over a long period of use due to vibration and other
factors as can be appreciated by those with ordinary skill in
the art.

The bowl fill valve 109 may be, for example, a ball valve,
a gate valve, a globe valve, a plug valve, a diaphragm valve,
a butterfly valve, a needle valve, a sliding gate, a quick turn
valve, a knife valve or any other appropriate type of valve
as can be appreciated by those with ordinary skill in the art.

To operate the toilet fill valve 100, the toilet fill valve 100
is first installed within a toilet tank. When a toilet is flushed
and the tank is drained, the float 123 moves downward along
the toilet fill valve 100 and, consequently, the toilet fill valve
100 opens to allow water to flow from the water inlet 103
and out the water outlets 106 into a toilet tank. At the same
time, water flows into the bowl fill valve inlet 113 and out
the bowl fill valve outlet 116 through the bowl fill valve 109.
Based on the setting of the handle 119, the bowl fill valve
109 determines the precise flow rate of the water that flows
out the bowl fill valve outlet 116. A tube is typically
employed to direct the water flowing out the bowl fill valve
outlet 116 to an overflow tube in the toilet tank. In this
respect, the water flowing out the bowl fill valve outlet 116
refills the toilet bowl of the respective toilet.

Referring next to FIG. 2, shown is a top view of the toilet
fill valve 100 according to an embodiment of the present
invention. In this respect, the actuating arm 129 of the toilet
fill valve 100 is seen with respect to the bowl fill valve 109.
The actuating arm 129 is coupled to the float by way of the
translational stem 126 (FIG. 1). In this respect, the actuating
arm 129 extends in an orthogonal direction relative to a
longitudinal axis 133 of the toilet fill valve 100. The
longitudinal axis 133 is centered in the toilet fill valve 100
along the length of the toilet fill valve 100. Also, the bowl
fill valve 109 extends in an orthogonal direction relative to
the longitudinal axis 133 of the toilet fill valve 100. In order
to prevent interference between the bowl fill valve 109 and
the translational stem 126 or the actuating arm 129, the
actuating arm 129 is angularly offset relative to the bowl fill
valve 109 as shown. In this respect, the translational stem
126 is coupled to the free end of the actuating arm 129. By
virtue of the angular offset between the bowl fill valve 109
and the actuating arm 129, the operation of the bowl fill
valve 109 does not interfere with the operation of the toilet
fill valve 100 itself by virtue of the fact that the float 123
(FIG. 1) can move freely with the movement of the trans-
lational stem 126 in order for proper operation of the toilet
fill valve 100.

With reference to FIG. 3, shown is the toilet fill valve 100
as installed within a toilet tank 143 according to an embodi-
ment of the present invention. In this respect, the toilet fill
valve 100 includes the water inlet 103 that is coupled to a
water source outside of the toilet tank 143. The toilet fill
valve 100 also includes one or more water outlets 106 that
direct a flow of water into the toilet tank 143 during the
operation of a flush cycle. The bowl fill valve 109 includes
the bowl fill valve inlet (not shown) and the bowl fill valve
outlet 116, where the bowl fill valve inlet is operatively
coupled to the water inlet 103 as described above. Also, the
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bowl fill valve 109 is integrated with the body of the toilet
fill valve 100 as described above.

A tube 146 is coupled to the bowl fill valve outlet 116 and
is directed into the overflow tube 149 of the toilet tank 143.
The tube 146 directs water that flows out of the bowl fill
valve outlet 116 into the overflow tube 149 and refills the
toilet bowl associated with the toilet tank 143 as can be
appreciated by those with ordinary skill in the art. The bowl
fill valve 109 is configured to supply the adjustable flow of
water out the bowl fill valve outlet through the tube 146 and
into the overflow tube 149 for filling the toilet bowl during
the flush cycle of the toilet. In this respect, no pressure is
seen within the tube 146. Specifically, the fact that the bowl
fill valve 109 is integral with the toilet fill valve 100 prevents
the creation of a pressure head in the tube 146 as would be
the case if the bowl fill valve 109 were included in the
middle of the tube 146. The fact that a pressure head is not
created in any portion of the tube 146 prevents the tube 146
from working its way off of the bowl fill valve outlet 116
over time.

When installed, the bowl fill valve 109 is calibrated for
the particular flush cycle of the toilet within which the toilet
fill valve 100 is installed. To calibrate the bowl fill valve 109,
a user first determines the water level in the toilet bowl when
the toilet bowl is full of water. This gives the user a starting
and an ending point for determining when the toilet bowl of
the respective toilet is full. Next, the bowl fill valve handle
119 is adjusted so that the bowl fill valve 109 is placed in a
predefined position that allows a predefined flow of water to
refill the toilet bowl. In this manner, one adjusts the actual
flow of water that refills the toilet bowl. Thereafter, the user
flushes the toilet itself. Next, the user determines if the flow
of water into the toilet bowl by virtue of the adjustments
made to the bowl fill valve 109 is adequate to refill the toilet
bowl during the flush cycle. This may be determined, by
identifying whether the level of the water in the toilet bowl
reaches the full level determined at the beginning of the
bowl fill valve calibration above.

The flow of water from the bowl] fill valve 109 should be
set so as to ensure that the water level in the toilet bowl
reaches the full level at about the same time that the flush
cycle ends. In other words, the level of water in the toilet
bowl should reach its highest level at the same time that the
flush cycle ends. This prevents any water from being lost
down the drain associated with the toilet.

If the amount of water that flows into the toilet bowl is
inadequate to refill the toilet bowl during the flush cycle as
described above, then one should repeat the steps of adjust-
ing the bowl fill valve, flushing the toilet, and then once
again determining if the flow of water into the toilet bowl is
adequate to refill the toilet bowl during a flush cycle.

Ultimately, during use of the toilet that includes the toilet
fill valve 100 and the toilet tank 143, a user flushes the toilet
and a predetermined flow of water exits the bowl fill valve
outlet 116 and is directed into the toilet bowl. After the toilet
tank has drained during the flush cycle, a flapper closes in
the toilet tank and the toilet tank refills. During the refilling
of'the tank, the water supplied by the bowl fill valve 109 fills
the toilet bowl itself. The amount of water supplied by the
bowl fill valve in the time it takes to refill the toilet tank
should be approximately equal to the amount of water
needed to fill the toilet bowl. By virtue of the fact that the
bowl fill valve 109 is integrated within the toilet fill valve
100, a pressure head is prevented from being created due to
any potential pinching of the tube 146 or other similar
adjustment mechanism.
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With reference to FIG. 4, shown is a toilet fill valve 200
according to another embodiment of the present invention.
The toilet fill valve 200 includes the same water inlet 103
and the water outlets 106 as the toilet fill valve 100 (FIG. 1).
The toilet fill valve 200 also includes the float 123 and the
translational stem 126 as was described with reference to the
toilet fill valve 100. In addition, the toilet fill valve 200
includes a bowl fill valve 203 that is integral with the toilet
fill valve 200 as will be described. As stated above, the term
“integral” refers to the fact that the bowl fill valve 203 and
the toilet fill valve 200 comprise a single structure. In this
embodiment, the bowl fill valve 203 is a separate component
that is attached the body of the toilet fill valve 200, thereby
forming the integral, single structure.

The toilet fill valve 200 also includes a bowl fill outlet port
206 that radially extends from a portion of a body 209 of the
toilet fill valve 200. In this respect, the bowl fill outlet port
is operatively coupled to the water inlet 103. In particular,
when the toilet fill valve 200 is in an “on” state, water that
flows in the water inlet 103 flows out of both the water
outlets 106 and the bowl fill outlet port 206. The water
flowing out of the bowl fill outlet port 206 flows through the
bowl fill valve 203 as will be described.

The bowl fill valve 203 includes a bowl fill valve inlet port
213 and a bowl fill valve outlet port 216. The bowl fill valve
inlet port 213 is compatible with the bowl fill outlet port 206,
where the bowl fill valve inlet port 213 is coupled to the
bowl fill outlet port 206 when the bowl fill valve 203 is
coupled or affixed to the toilet fill valve 200. The bowl fill
valve inlet port 213 is compatible with the bowl fill outlet
port 206 in the sense that both the bowl fill valve inlet port
213 and the bowl fill outlet port 206 comprise various
structures that couple together when the bowl fill valve 203
is connected to the bowl fill outlet port 206 as will be
described. In particular, various embodiments of the cou-
pling between the bowl fill valve inlet port 213 and the bowl
fill outlet port 206 are described herein.

The bowl fill valve 203 also includes a handle that may be
adjusted by hand to adjust a flow of water through the bowl
fill valve 203 during a flush operation of a toilet in which the
toilet fill valve 200 is installed. Typically, the handle 219 is
initially adjusted to a desired position when the toilet fill
valve 200 is installed and generally remains in such position
for the continued operation of the toilet fill valve 200.
During the life cycle of the bowl fill valve 203, it may be
possible that the bowl] fill valve 203 is adjusted to take into
account various changes in the operation of the toilet fill
valve 200 such as, for example, changes in pressure or other
operational changes.

The bowl fill valve 203 also includes a nipple 223. The
nipple 223 is adapted to mate with a tube that extends from
the bowl fill valve outlet port 216 to the overfill tube 149
(FIG. 3) in a manner similar to that as shown in FIG. 3 with
respect to the tube 146 (FIG. 3) that extends from the nipple
116 (FIG. 3) to the overflow tube 149 (FIG. 3). The bowl fill
valve 203 extends beyond the bowl fill outlet port 206 in a
radial direction with respect to the portion of the body 209
of the toilet fill valve 200.

In some embodiments, the bowl fill outlet port 206 may
comprise a female receptacle and, correspondingly, the bowl
fill valve inlet port 213 may comprise a male end compatible
with the female receptacle. Alternatively, the bowl fill valve
inlet port 213 may comprise a female receptacle and the
bowl fill outlet port 206 may comprise a male end compat-
ible with such female receptacle.

The toilet fill valve 200 further includes an actuating arm
(not shown) that extends in a radial direction that is orthogo-
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nal relative to a longitudinal axis of the toilet fill valve 200
in a manner similar as that described with reference to the
toilet fill valve 100 (FIG. 1). The longitudinal axis is defined
as an axis that runs from the water inlet 103 through the body
209 of the toilet fill valve 200 and out the top of the toilet
fill valve 200. In one embodiment, the bowl fill valve 203
extends radially in an orthogonal direction relative to such
longitudinal axis of the toilet fill valve 200. Also, in one
embodiment, the actuating arm is angularly offset relative to
the bowl fill valve 203 to prevent interference between the
bowl fill valve 203 and the translational stem 126 that
extends from the float 123 to a free end of the actuating arm.
This allows the float 123 to move up and down and to engage
the actuating arm during the normal operation of the toilet
fill valve 200 during various flush cycles.

In addition, the bowl fill valve 203 may be constructed
with a number of biased positions that help prevent the bowl
fill valve 203 from moving out of adjustment over time when
the force of pressure develops therein. Also, the biased
positions aid a user in actual adjustment of the bowl fill
valve 203 as can be appreciated.

The toilet fill valve 200 provides an advantage in that the
body 209 of the toilet fill valve 200 may be constructed with
the bowl fill outlet port 206 using a molding process that is
much less complex than attempting to mold the entire bowl
fill valve 203 within the structure of the body 209 as a single
molded construction as was described with reference to one
embodiment of the toilet fill valve 100. In this regard, the
bowl fill valve 203 may be constructed as a separate com-
ponent to the body 209 of the toilet fill valve 200 and
assembled for distribution to end users.

Due to the fact that the bowl fill valve 203 is affixed to the
toilet fill valve 200 through the coupling of the bowl fill
outlet port 206 with the bowl fill valve inlet port 213, then
a pressure head that develops within the bowl fill valve 203
due to the adjustment of the handle 219 during operation of
the toilet fill valve 200 will not cause the bowl fill valve 203
to fall off of the toilet fill valve 200. Thus, when the toilet
fill valve 200 is installed in a toilet tank 143, a user may
adjust the opening of the bowl fill valve 203 by adjusting the
handle 219 until a desired flow of water flows out of the
bowl fill valve outlet port 216 into a tube and into the
overtlow tube 149 of a toilet. This flow of water is typically
established to refill a toilet bowl of a toilet. In this regard, the
flow of the water into the overflow tube 149 that refills the
toilet bowl during a toilet flush operation may be regulated
or adjusted so as to minimize or eliminate the amount of
water that is lost down the drain of a toilet due to over filling
of the toilet bowl during a flush cycle of a toilet. In one
embodiment, the bowl fill valve 203 is adjusted until the
filling of the toilet bow] of the toilet coincides with the end
of the flush cycle, thereby resulting in little or no loss of
water.

Referring next to FIG. 5A, shown is a coupling 233
between one embodiment of the bowl fill outlet port 206,
denoted herein as bowl fill outlet port 2064, and an embodi-
ment of the bowl fill valve inlet port 213, denote herein as
bowl fill valve inlet port 213a. The bowl fill valve inlet port
213a includes a slot 236 in a side wall 239. The bowl fill
outlet port 206a comprises a rib (not shown) that extends
from a side wall 243 that is inserted into the slot 236 when
the bowl fill valve inlet port 213a is inserted into the bowl
fill outlet port 206a. The mating of the slot 236 with the rib
prevents the rotation of the bowl fill valve 203 with respect
to the bowl fill outlet port 206a when the bowl] fill valve inlet
port 213qa is inserted into the bowl fill outlet port 206a.
Alternatively, there may be a number of slots 236 in the side
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wall 239 of the bowl fill valve inlet port 213a¢ and a
corresponding number of ribs extending from the side wall
243 of the bowl fill outlet port 206a.

The bowl fill valve inlet port 213a also includes an
annular protrusion 246 that extends from the side wall 239
of the bowl fill valve inlet port 213a. Correspondingly, an
annular groove (not shown) in the side wall 243 of the bowl
fill outlet port 206a is provided that mates up with the
annular protrusion 246 when the bowl fill valve inlet port
213a is inserted into the bowl fill outlet port 206a. In this
respect, the annular protrusion 246 is snap fit into the
annular groove (not shown), thereby affixing the bowl fill
valve 203 to the bowl fill outlet port 206a.

Turning then to FIG. 5B, shown is a cutaway view of the
coupling 233 between the bowl fill outlet port 206a and the
bowl fill valve inlet port 213a according to an embodiment
of the present invention. In this respect, the bowl fill outlet
port 206a is depicted with two ribs 249 extending from the
side wall 243 within the bowl fill outlet port 206a. Also, the
bowl fill outlet port 2064 includes the annular groove 253
into which the annular protrusion 246 snaps when the bowl
fill valve inlet port 213aq is inserted into the bowl fill outlet
port 206a. In this respect, the mating of the annular protru-
sion 246 with the annular groove 253 fixes the bowl fill
valve 203 to the bowl fill outlet port 206a. In this respect, the
bowl fill valve 203 becomes an integral portion of the toilet
fill valve 200.

Also, the fit between the annular protrusion 246 is a snug
fit that forms a seal between the bowl fill outlet port 206a
and the bowl fill valve inlet port 213a that prevents the
leakage of water from the coupling 233 during a flush cycle.
Alternatively, a snug fit may occur between other mating
surfaces of the bowl fill outlet port 206a and the bowl fill
valve inlet port 2134 that prevents leakage of water from the
coupling 233.

With reference to FIGS. 5A and 5B, even though the slots
236 are depicted as being formed within the side wall 239 of
the bowl fill valve inlet port 213 and the ribs 249 extend
from the side wall 243 within the bowl fill outlet port 206,
it is possible that this arrangement may be reversed where
the slots 236 are formed in the side wall 243 of the bowl fill
outlet port 206a and the ribs 249 extend from the side wall
239 of the bowl fill valve inlet port 213a. In addition, the
annular groove 253 may be created in the side wall 239 of
the bowl fill valve inlet port 213 and the annular projection
246 may extend inward from the side wall 243 within the
bowl fill outlet port 206 in a reverse arrangement than that
shown with reference to FIG. 5B.

Referring next to FIGS. 6A, 6B, and 6C, shown is a
coupling 263 between another embodiment of the bowl fill
outlet port 206, denoted herein as bowl fill outlet port 2065,
and another embodiment of the bowl fill valve inlet port 213,
denoted herein as bowl fill valve inlet port 2135. The bowl
fill valve inlet port 2135 includes at least two locking ears
266 that mate with corresponding locking grooves 269 in the
bowl fill outlet port 2065. In particular, the locking ears 266
extend from a side wall 271 of the bowl fill valve inlet port
213b. The locking grooves 269 are disposed in the side wall
273 of the bowl fill outlet port 2065. When the bowl fill
valve 203 is inserted and twisted into the bowl fill outlet port
2065, each of the locking ears 266 is situated in a locking
position of one of the locking grooves 269 as will be
described. The coupling 263 further comprises a sealing ring
276 that may be, for example, a rubber O-ring or other type
of sealing ring. The sealing ring 276 is compressed between
an end of the bowl fill valve inlet port 2135 and a seat within
the bowl fill outlet port 2065 as we described. While at least
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two locking ears 266 and corresponding locking grooves
269 are shown, it is possible that a design may be employed
that comprises a single locking ear 266 and a single corre-
sponding locking groove 269.

With reference to FIG. 6B, shown is a portion of the bowl
fill valve inlet port 2135 and the bowl fill outlet port 2065 as
the bowl fill valve inlet port 2135 is inserted into the bowl
fill outlet port 2065 and is partially rotated such that the
locking ears 266 are almost located in the locking positions
279. In this respect, each of the locking grooves 269 is a “J”
formation. The J formation of the locking grooves 269
allows the locking ears 266 to slide down and around the
partial loop of the J and seat in the locking position 279 such
that the sealing ring 276 exerts a force against the end of the
bowl fill valve inlet port 2135, thereby pushing the locking
ears 266 into the locking positions 279 of the locking
grooves 269 and holding the locking ears 266 in place. This
ensures that the bowl fill valve 203 remains coupled to the
bowl fill outlet port 2065.

With reference to FIG. 6C, shown is a cutaway view of the
coupling 263 between the bowl fill outlet port 2065 and the
bowl fill valve inlet port 2135. In this respect, the bowl fill
valve inlet port 2135 is inserted into the bowl fill outlet port
2065 in a manner such that the locking ears 266 mate with
the locking grooves 269. When the locking ears 266 reach
the bottom of the “J” of the locking grooves 269, then the
bowl fill valve 203 is rotated so that the locking ears 266
may be seated in the locking positions 279.

The sealing ring 276 is seated against a portion of the
bowl fill outlet port 2065. In one embodiment, this portion
is a seating face 283 of the bowl fill outlet port 2065. Also,
a portion of the bowl fill valve inlet port 2135 is mated
against the sealing ring 276. In one embodiment, this portion
of'the bowl fill valve inlet port 2135 is an end face 286 such
that the sealing ring is clamped between the seating face 283
and the end face 286 when the bowl fill valve inlet port 2135
is inserted fully into the bowl fill outlet port 2065. The
clamping or compression of the sealing ring 276 pushes the
locking ears 266 into the locking position 279 of the locking
grooves 269 once the bowl fill valve 203 is rotated accord-
ingly. In this respect, the compressive force of the sealing
ring 276 helps keep the bowl fill valve inlet port 2135 of the
bowl fill valve 203 mated with the bowl fill outlet port 2065.
Also, the sealing ring 276 forms a seal between the bowl fill
outlet port 2065 and the bowl fill valve inlet port 2135 that
prevents leakage of water from the coupling 263 between
the bowl fill outlet port 2065 and the bowl fill valve inlet port
2135.

The locking positions 279 of the locking grooves and the
locking ears 266 are located such that when the bowl fill
valve 203 is rotated thereby positioning the locking ears 266
in the locking positions 279, the bowl fill valve 203 is
substantially upright. In addition, the bowl fill outlet port
2065 includes structural ribs 289 that provide greater struc-
tural stability for the bowl fill outlet port 2065 and its
attachment to the portion of the body 209 of the toilet fill
valve 200 (FIG. 4). Alternatively, the bowl fill outlet port
206, may be attached without the structural ribs 289. In
addition, it may be the case that the locking ears 266 extend
inward from the side wall 273 of the bowl fill outlet port
2065 and that the locking grooves 269 be situated within the
side wall 271 of the bowl fill valve inlet port 2134.

Referring next to FIG. 7, shown is a cutaway view of a
coupling 303 between a third embodiment of the bowl fill
outlet port 206, denoted herein as bowl fill outlet port 206¢
and the bowl fill valve inlet port 213 denoted herein as bowl
fill valve inlet port 213c. In this respect, the bowl fill outlet
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port 206¢ includes a first thread 306 disposed on a side wall
309 of the bowl fill outlet port 206¢. A second thread 313 is
disposed on a side wall of the bowl fill valve inlet port 213¢
that engages the first thread 306 disposed in the side wall of
the bowl fill outlet port 206¢. The bowl fill valve inlet port
213c¢ is coupled to the bowl fill outlet port 206¢ by way of
the first and second threads 306 and 313. Specifically, the
bowl fill valve 203 may be screwed onto the bowl fill outlet
port 206¢ by virtue of the threads 306 and 313. When the
bowl fill valve inlet port 213¢ is screwed into the bowl fill
valve outlet port 206c¢, a sealing ring 316 is clamped
between portions of the bowl fill valve inlet port 213¢ and
the bowl fill outlet port 206¢ such as a seating face 319 of
the bowl fill outlet port 206¢ and an end face 323 of the bowl
fill valve inlet port 213c¢. In this respect, a seal is formed
between the bowl fill outlet port 206¢ and the bowl fill valve
inlet port 213¢. Alternatively, the threads 306 and 313 may
be specified so as to form an adequate seal between the bowl
fill valve outlet port 206¢ and the bowl fill valve inlet port
213c¢ for purposes of preventing leakage. As an additional
alternative, the seating face 319 and the end face 323 or
other portions of the bowl fill valve inlet port 213¢ and the
bowl fill outlet port 206c may be compressed together to
form a seal to prevent leakage. Alternatively, the bowl fill
outlet port 206¢ and the bowl fill valve inlet port 213¢ may
be designed to include mating surfaces that perform a
friction seal as can be appreciated.

Referring next to FIG. 8a, shown is one embodiment of
the bowl fill valve 203, denoted herein as bowl fill valve
203a according to an embodiment of the present invention.
The bowl fill valve 2034 includes a handle 2194 and a valve
body 333. The bowl fill valve 203a includes the bowl fill
valve outlet port 216a and the bowl fill valve inlet port (not
shown) the bowl fill valve outlet port 2164 includes a nipple
223a.

Referring then to FIG. 85, shown is a cutaway view of the
bowl fill valve 2034 according to an embodiment of the
present invention. In this respect, the valve body 333 forms
a cavity within which a valve 336 is inserted as shown. A
line contact 339 is formed between surfaces of the valve
body 333 and the valve 336 so as to both hold the valve 336
within the cavity that is formed by the valve body 333 and
to form a seal between the valve body 333 and the valve 336
to prevent water leakage. As seen, the valve 336 is integrated
with the handle 219a in a single piece construction, although
multiple piece construction may be employed.

With reference to FIGS. 94 and 95, shown is a second
embodiment of the bowl fill valve 203, denoted herein as
bowl fill valve 2035 according to an embodiment of the
present invention. The bowl fill valve 2035 includes a valve
body 343 within which is inserted a valve 346. The bowl fill
valve 2035 further comprises the bowl fill valve outlet port
2165 and a bowl fill valve inlet port (not shown). The bowl
fill valve outlet port 2165 includes a nipple 2235. The bowl
fill valve 2035 further includes a handle 21956 for manual
adjustment of the bowl fill valve 20364.

Referring next to FIG. 95, shown is a cutaway view of the
bowl fill valve 2035 according to an embodiment of the
present invention. As shown, the valve 346 is inserted into
the valve body 343. A snap fit 349 affixes the valve 346
within the valve body 343. A seal is formed by virtue of an
interference fit 353 between a surface of the valve 346 and
an inner surface of the valve body 343. The bottom of the
cavity within the valve 346 is closed by a cap 356 that may
be spin welded onto the valve 346 after the valve is inserted
into the valve body 343.
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In addition, referring back to FIG. 4, other types of
couplings may be employed between the bowl fill outlet port
206 the bowl fill valve inlet port 213. For example, the bowl
fill outlet port 206 the bowl fill valve inlet port 213 may be
configured to facilitate a compression fitting there between.
Also, other snap fit and sealing configurations may be
employed beyond those specifically described herein.

Although the invention is shown and described with
respect to certain embodiments, it is obvious that equiva-
lents and modifications will occur to others skilled in the art
upon the reading and understanding of the specification. The
present invention includes all such equivalents and modifi-
cations, and is limited only by the scope of the claims.

What is claimed is:

1. A toilet system, comprising:

a toilet fill valve that comprises:

a body comprising an extended portion that forms a
bowl fill outlet port;

a water inlet configured to couple to a water source; and

a tank water outlet configured to output water to a toilet
tank;

a bowl fill valve configured to attach directly to the body

of the toilet fill valve, the bowl fill valve comprising:

a bowl fill valve inlet port configured to mate directly
to the bowl fill outlet port of the body of the toilet fill
valve;

a bowl fill valve outlet port;

a protrusion configured to insert into a recess of the
toilet fill valve and retain the bowl] fill valve to the
toilet fill valve, the protrusion being configured to
snap fit into the recess;

a water flow adjustment handle; and

a slot configured to receive an extension of the toilet fill
valve and prevent rotation of the bowl fill valve
relative to the toilet fill valve; and

a tube configured to attach directly to the bowl fill valve

outlet port of the bowl fill valve.

2. The toilet system of claim 1, wherein the bowl fill outlet
port comprises a male end, and wherein the bowl fill valve
inlet port comprises a female receptacle for the male end of
the bowl fill outlet port.

3. The toilet system of claim 1, wherein the protrusion of
the bowl fill valve is an annular protrusion located on a bowl
fill valve side wall of the bowl fill valve, wherein the recess
of the toilet fill valve is an annular recess located on a bowl
fill outlet port side wall of the bowl fill outlet port, wherein
the slot of the bowl fill valve is located on the bowl fill valve
side wall, and wherein the extension of the toilet fill valve
is a rib on the bowl fill outlet port side wall.

4. The toilet system of claim 1, wherein the bowl fill outlet
port extends radially from a longitudinal axis of the body of
the toilet fill valve.

5. The toilet system of claim 4, wherein the toilet fill valve
further comprises an actuation arm that extends radially
from the longitudinal axis of the body of the toilet fill valve,
and wherein the actuation arm is angularly offset relative to
the bowl fill outlet port.

6. The toilet system of claim 1, wherein the toilet fill valve
further comprises a float configured to move along at least
a portion of the body of the toilet fill valve.

7. The toilet system of claim 6, wherein the at least a
portion of the body of the toilet fill valve extends through the
float.

8. A bowl fill valve, comprising:

a bowl fill valve inlet port configured to mate directly to

a bowl fill outlet port of a body of a toilet fill valve;
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a bowl fill valve outlet port configured to attach directly
to a tube that provides water from the bowl fill valve
outlet port to an overflow tube;

a protrusion configured to insert into a recess of the toilet
fill valve and retain the bowl fill valve to the toilet fill
valve, the protrusion being configured to snap fit into
the recess;

a slot configured to receive an extension of the toilet fill
valve and prevent rotation of the bowl fill valve relative
to the toilet fill valve; and

a water flow adjustment handle being configured to adjust
water flow from the bowl fill valve inlet port to the
bowl fill valve outlet port.

9. The bowl fill valve of claim 8, wherein the bowl fill

valve inlet port comprises a female receptacle for a male end
of the bowl fill outlet port.

10. A method, comprising:

coupling a water inlet of a toilet fill valve to a water
source;

attaching a bowl fill valve directly to a body of the toilet
fill valve by at least:
mating a bowl fill valve inlet port of the bowl fill valve
directly to a bowl fill outlet port that extends from the
body of the toilet fill valve;

snap fitting a protrusion of the bowl fill valve into a
recess of the toilet fill valve; and
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inserting an extension of the toilet fill valve into a slot
of the bowl fill valve, wherein the slot is configured
to prevent rotation of the bowl fill valve relative to
the toilet fill valve; and

attaching a tube directly to a bowl fill valve outlet port of
the bowl fill valve.

11. The method of claim 10, further comprising adjusting

a flow of water out of the bowl fill valve.

12. A bowl fill valve, comprising:

a bowl fill valve inlet port configured to mate directly to
a bowl fill outlet port of a body of a toilet fill valve;

a bowl fill valve outlet port configured to attach directly
to a tube that provides water from the bowl fill valve
outlet port to an overflow tube;

a protrusion on the bowl fill valve configured to snap fit
into a recess of the toilet fill valve and retain the bowl
fill valve to the toilet fill valve;

a slot configured to receive an extension of the toilet fill
valve and prevent rotation of the bowl fill valve relative
to the toilet fill valve; and

means for adjusting water flow out of the bowl fill valve
outlet port.

13. The bowl fill valve of claim 12, wherein the means for
adjusting water flow out of the bowl fill valve outlet port
comprises an adjustment handle.

14. The toilet system of claim 1, wherein the bowl fill
valve inlet port is configured to be inserted within a portion
of the bowl fill outlet port.

#* #* #* #* #*
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