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[5 7] ABSTRACT 

A liquid dispenser is provided with a ?ll ?tting and a _ 
?oat actuated valve for closing the ?tting during ?lling 
of the dispenser. The ?ll ?tting is drained of any liquid 
therein during placement of a ?tting closure in sealing 
engagement with the ?tting. 

8 Claims, 10 Drawing Figures 
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V LIQUID DISPENSER HAVING IMPROVED 
OVERFILL PROTECTOR 

BACKGROUND OF THE INVENTION 
Liquid dispensers are commonly used devices. One 

common use of liquid dispensers is to introduce a liquid 
material, such as a detergent, wetting agent, water- 
conditioner or the like, into a water-using appliance 

1 such as a dishwasher or clothes washer. One problem 
attending the use of liquid dispensers is over?lling the 
same. Over?lling the dispenser causes two dif?culties: 
(1 ) excess liquid material over?ows the device causing 
wastage thereof and creating a general mess, and (2) 
on initial discharge, an over?lled dispenser ejects one 
normal discharge in addition to the amount of over?ll. 
The latter dif?culty causes wastage of the liquid mate 
rial and. may interfere with the normal function of the 
appliance since the liquid material-water solution in the 
appliance may be too concentrated.- It is the purpose of 
this invention to provide means preventing over?ll of 
a liquid dispenser thereby conserving, liquid material, 
avoiding cleaning up around the ?lling port of the dis 
penser and assuring proper concentration of the liquid 
material in the appliance. The dispensers of the type 
employed in conjunction with this invention are typi 
cally mounted on a door of a dishwasher which is mov 
able between a generally horizontal position in which 
the dispenser is ?lled and a generally vertical position 
in which the dispenser ejects liquid material. 
The prior art has recognized the desirability of avoid 

ing over?lling of liquid receptacles of various types as 
well as draining the inlet line thereto as found in U.S. 
Pat. Nos. 2,066,315 and 3,467,135. Also of interest is 
the disclosure in U.S. Pat. No. 3,380.619. Other disclo 
sures of more general interest are found in U.S. Pat. 
Nos. 1,957,466; 2,269,127 and 3,176,728. 

It is an ojbect of this invention to provide an im 
proved liquid dispenser having means for preventing 
over?ll thereof and means for draining the ?ll ?tting. 

In summary, the liquid dispenser of this invention 
comprises a liquid reservoir having a ?ll ?tting provid 
ing a well opening into the reservoir, means for dispens 
ing liquid from the reservoir, means for closing the ?ll 
?tting including a valve and means mounting the valve 
for movement in response to rising liquid level in the 
reservoir into sealing engagement with the ?ll ?tting, 
and means for draining the well after the valve is closed 
including a ?tting closure having means for opening the 
valve in response to closing movement of the closure. 

IN THE DRAWINGS: 

FIG. 1 is a side elevational view of a dishwasher, cer 
tain parts being broken away for clarity of illustration, 
illustrating one use for the liquid dispenser of this in 
vention; 
FIG. 2 is an enlarged cross sectional view of the dis 

penser of this inventionillustrating an empty liquid res 
ervoir; ' 

FIG. 3 is a view similar to FIG. 2 illustrating the dis 
penser immediately after ?lling; 
FIG. 4 is a view similar torFIG. 3 after the ?tting clo 

sure is placed to seal the ?ll ?tting; - 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
FIG. 5 is a view similar to FIG. 4 illustrating the dis 

penser in a position ready to eject a batch of liquid ma 
terial therefrom; ' 

FIG. 6 is a cross sectional view of the dispenser of this 
invention taken substantially along line 6—6 ofFIG. 5 
as viewed in the direction indicated by the arrows; 
FIG. 7 isan isometric view of the valve member in 

corporated in the dispenser; 
FIG. 8 is a cross sectional view of FIG. 7, taken along 

0 line 8-8 thereof as viewed in the direction indicated 
by the arrows; and 
FIGS. 9 and 10 are cross sectional views of other em 

bodiments of the invention. 
Referring to FIG. 1, there is illustrated a dishwasher 

10 comprising a tub 12 and a door 14 de?ning together 
a wash chamber 16 in which one or more article receiv 
ing racks 18 reside.‘ Suitable spray means (not shown) 
are provided for spraying washing liquid toward articles 
in the racks 18. The door 14 is conveniently mounted 
by a pivot connection 20 for movement between the 
closed generally vertical position illustrated in FIG. 1 
and an open generally horizontal position as is conven 
tional. The door 14 includes an inner door panel 22 ex 
posed to the wash chamber 16 and a spaced outer panel 
24 providing therebetween a door compartment 26 
which is typically utilized to incorporate a timer (not 
shown), electrical wiring (not shown), and other typi~ 
cal washing aids such as a liquid dispenser 28. 
The liquid dispenser 28 is conveniently of the type 

disclosed in U.S. Pat. No. 3,029,826, assigned to the 
,assignee of this invention, to which reference is made 
for a more complete description thereof. The dispenser 
28 comprises as major components a liquid reservoir 
30, means 32 for selectively discharging liquid from the 
reservoir 30 and means 34 for ?lling the reservoir 30. 

The reservoir 30 conveniently comprises a main body 
section 36 and a secondary body section 38 providing 
inner and outer walls 40, 42 respectively and together 
providing a peripheral wall 44. The main body section 
36 includes an exteriorally threaded ?ll ?tting 46 com 
prising the ?lling means 34 projecting through an open 
ing 48 in the inner door panel 22 and receiving a nut. 
50 which cinches together a rubber washer 52, the 
inner door panel 22 and a plurality of main body pro-_ 
jections 54 for mounting the dispenser 28 on the door 
14. 
The ?ll ?tting 46 provides a well 56 extending in 

wardly toward a liquid body 58 in the reservoir 30. A 
?rst passage or opening 60 extends generally coaxially 
with the well 56 into one part of the reservoir 30 and 
a second opening 62 extends generally perpendicularly 
to the well 56 for cooperation with the liquid discharg 
ing means 32. The passage 60 provides a radially in 
wardly projecting helical screw thread 64 extending 
circumferentially less than one revolution. One or more 
gussets 66 are provided between the peripheral wall 44 
and the inner wall 40. 
The reservoir 30 also includes a dispensing chamber 

68 and a pouring member 70 for ?lling the dispensing 
chamber 68 when the door 14 moves from the horizon 
tal position of FIG. 4 to the vertical position of FIG. 5. 

‘ The discharging means 32 includes a valve member 
72, a valve stem 74 slidably disposed in a guide tube 76 
comprising part of the body section 36, and a valve ac- ' 
tuator 78. The valve actuator 78 is conveniently posi 
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tioned in a housing 80 secured to the peripheral wall 44 
and comprises a bimetallic member 82 having an end 
84 of reduced width received in a slot 86 in the end of 
the valve stem 74. As islmore clearly explained in US. 
Pat. No. 3,029,826, passage of electrical energy 
through bimetallic member 82 in response to a setting 
on the dishwasher timer (not shown), moves the end 84 
upwardly in FIG. v5 thereby moving the valve stem 74 
upwardly and displacing the valve member 72 from its 
sealing position with respect to the second opening 62. 
Consequently, the liquid charge in the dispensing 
chamber 68 drains through the second opening 62 and r 
the well 56 into the wash chamber 16. 

It will be apparent that movement of the door 14 to 
the horizontal position places the dispenser 28 as illus 
trated in FIG. 4 thereby placing part of the liquid body 
58 to the left of the pouring member 70. As the door 
l4‘and consequently the dispenser 28 is moved to a 
vertical position, liquid sluices off the pouring member 
70 and fills the dispenser chamber 68 in preparation for 

. another dispensing operation. - 

As shown'best in FIG. 3, the reservoir 30 is ?lled by 
moving the door 14 to its generally horizontal position, 
removing a closure 88 and pouring the liquid material 
into the well 56. It is among the objects of this inven 
tion to avoid over?lling the reservoir 30. To this end, 
there is provided a ?oat operated valve 90'which coop 
erates with the undersurface 92 (FIG. 2) of the ?ll ?t'-' 
ting 46 to’close the passage 60 when the reservoir 30 
is substantially ?lled. ,} 
' The valve 90 is conveniently a single element made 
of foamed plastic material comprising a pair of sym 
metrically disposed ?oat segments 94, 96 connected by 
a generally ?at valving member 98 and de?ning a cen 
tral recess 100 for receiving the bottom of the ?ll ?tting 

, 46 and a pair of aligned passages 102, 104 extending 
into the recess 100. As is apparent from a comparison 
of FIGS. 2 and 3, the passage 104 allows the ?oats 94, 
96 to straddle the dispensing chamber 62 as the ?oat 
90 moves upwardly toward sealing engagement with 
the ?ll ?tting 46. As is likewise apparent from a com 
parison of FIGS. 2 and 3, the passage 102 cooperates 
with the gusset 66 to restrain the valve 90 against lat 
eral movement in the reservoir 30 to assure that the 
valving member 98 is positioned to engage the under 
surface 92 of the ?ll ?tting 46. The overall thickness of 
the valve 90 is selected such that the upper surface 
thereof cooperates with the bottom of the ?ll ?tting 46 
to preventsubstantial valve movement away from the 
gusset 6'6. 

Projecting from the underside of the valve 90 are a 
pair of feet 106 and an elongate rib 108 in order to sup 
port the valve 90 away from the reservoir bottom 42 
when the dispenser 28 is empty as illustrated in FIG. 2. 
During ?lling, liquid may pass under the valve 90 to 
prevent sticking thereof to the reservoir bottom 42. 

In order to ?ll the reservoir 30, the door 14 is opened 
and the closure 88 removed in order to pour the liquid 
material into the well 56 as suggested in FIG. 3. As the 
liquid level in the reservoir 30 rises, the ?oat 90 moves 
upwardly. When the liquid in the reservoir reaches a 
predetermined level 110, the valving member 98 seal 
ably engages the undersurface 92 of the ?ll ?tting 46 
to close the passage 60 thereby preventing liquid move 
ment from the well 56 into the reservoir 30. The well 
56 accordingly ?lls rapidly. As the liquid level in the 
well 56 approaches the top of the ?ll ?tting 46, the user 
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4 
realizes that the reservoir 30 is ?lled to its desired ca 
pacity and accordingly ceases pouring of liquid mate 
rial into the well 56. It will be noted that the liquid level 
110 is below the valve stem 74. Accordingly, there is 
no tendency to leak liquid material between the stem 
74 and the guide tube 76 in the horizontal position of 
FIG.v 3. Thus, the valve 90 alone acts to stop ?lling of 
the reservoir 30. Without the provision of further fea 
tures, however, retained liquid material in the well 56 
will be spilled into the wash chamber 16 when the door 
14 is closed. It is accordingly desirable to provide 
means for draining the well 56. It is also desirable to 
provide means for sealing the passage 60 to prevent in 
advertent loss of liquid material therethrough. 
To these ends, the closure 88 is provided. The clo 

sure 88 is also constructed to provide an indicating 
function as explained more fully in copending applica 
tion Ser. No. 410,212 assigned to the assignee of this 
invention. The closure 88 comprises as major compo 
nents a stem 112, and indicating member 114 movably 
mounted in the stem 112, a transparent refractive view 
ing member 116 and a seal 118. The stem 112 includes 
a lower end 120 having a helical thread portion 122 
thereon which may comprise spaced lugs, an inter 
rupted helical thread or a continuous helical thread. 
The stem 112 also comprises a ?angevl24 captivating 
the sealing washer 118 to the bottom of the well 56 and 
an axial passage 126 having a shoulder 128 therein. 
The indicating member 114 is conveniently square in 

cross section having an enlarged upper end 130 and an 
elongate lower end 132 resting on the valving member 
98. The enlarged upper endv 130 is sized to engage the 
shoulder 128 and prevent the member 114 from falling 
through the passage 126 upon removal of the closure 
1 l6. 
Therefractive viewing member 116 is secured in any 

suitable fashion to the upper end of the stem 112 and 
provides an enlarged peripheral section 134 for conve 
nient grasping. 
FIG. 3 illustrates the con?guration of the dispenser 

28 immediately after addition of liquid material to the 
well 56 has stopped. In order to complete the ?lling op 
eration, the closure 88 is inserted into the-well 56 untl 
the lower end 120 thereof projects through the passage 
60 to contact the valving member 98. The lower end 
120 maybe suf?ciently long to break the seal between 
the valving member 98 and the undersurface 92 prior 
to engagement of the threads cooperating between the 
passage 60 and the lower end 120. In the alternative, 
the lower end 120 may engage and move the ?oat 90 
and the valving member 98 out of sealing engagement 
withthe undersurface 92 as the stem 112 is threaded 

’ into the opening 60. The threads cooperating between 
55 

60 

the passage 60 and the lower end 120 do not effect a 
seal therebetween, at least during initial threading 
movement, to allow draining of the well 56. As the 
valving member 98 is moved away from the undersur 
face 92, liquid in the well 56 drains by gravity into the 
reservoir 30 since the reservoir 30 is not completely 
?lled as is illustrated by the liquid level 110 in FIG. 3. 

Continued rotation of the closure 88 causes the 
threads to pull the stem 112 downwardly toward the 
reservoir 30 thereby compressing the seal 118 against 
the bottom of the well 56 to seal the passage 60. As is - 
apparent from FIGS. 4 and 5, sealing of the passage 60 
does not affect the passage 62 thereby allowing dis-v 
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charge of liquid material in the dispensing chamber 68.. 

An important feature of this invention is illustrated 
by a comparison of FIGS. 3 and 5. In FIG. 3, the liquid 
level 110 represents the liquid level position when the 
valve member 98 closes the passage 60. Upon draining 
of the well 56 into the reservoir 30, the liquid level rises " 
somewhat. As shown in FIG. 5, after the well 56 is 
drained and the dispenser 28 moved from the horizon 
tal to the vertical position, the liquid level resides at or 
lower than the top of the dispensing chamber 68. Ac 
cordingly, elevating the valve 72 releases only the vol 
ume of the dispensing chamber 68 for entry into the 
washchamber 16. It will be appreciated that if the res 
ervoir 30 were over?lled to place the liquid level in 
FIG. 5 above the top of the dispensing chamber 68, ele 
vating the valve member 72 would discharge the vol 
ume of the dispensing chamber 68 in addition to the 
liquid volume above the top of the dispensing chamber 
68. It will accordingly be apparent that the ?rst opera; 
tion of the dispenser 28 after being over?lled would 
discharge a greater than desirable quantity of liquid 
material into the wash chamber 16. 
To overcome this disadvantage, the size and shape of 

the reservoir 30 is selected to assure that the liquid 
level existing when the dispenser 28 is vertical, as in 
FIG. 5, is below the top of the dispensing chamber 68.. 

it will be appreciated that the maximum volume of 
liquid'that can be introduced into the reservoir 30 is the 
liquid volume below the level 110 in FIG. 3 plus the 
volume of the well 56. The volume of the dispensing 
chamber 68 is controlled by the quantity of liquid ma 
terial desired to be dispensed. Accordingly, if the vol 
ume of the reservoir 30 below the top of ‘the dispensing 
chamber 68 plus the volume of the dispensing chamber 
68 is equal to or greater than the volume of the reser 
voir 30 below the level 110 plus‘the volume of the well 
56, the dispenser 28 will not dispense an ‘excessive 
quantity of liquid material on the ?rst operation thereof 
after ?lling. 

Referring to FIGS. 9 and 10, there are disclosed 
other embodiments of the invention which do not pro 
vide an indicating feature through the closure ?tting. ln 
H08. 9, there is illustrated a reservoir 134 of a dis 
penser providing a ?ll opening 136. The ?ll opening 
136 includes a well 140 having an opening 142 extend 
ing inwardly of the reservoir 134 toward a liquid body 
144. Cooperating with the undersurface 146 of the ?ll 
?tting ,136 is a ?oat operated valve 148. The valve 148 
comprises a valving member 150 mounted on a lever 
152 pivotally connected at 154 to any suitable station 
ary component. A ?oat 156 is secured to the end of the‘ 
lever 152 and acts to move the valving member 150 
into sealing engagement with the opening .142 in re 
sponse to rising liquid level in the reservoir 134. A'?t— 
ting closure 156 includes a cylindrical body 160 having 
thereon a non-sealing helical thread 162 for receipt by 
complementary internal threads in the ?tting 136. The 

‘ closure 158 includes a handle 164 and a stem 166 of a 
length suf?cient to provide easy access to the handle 
164 when the body 160 is fully within the well 140. Pro 
jecting inwardly from the body 160 is an extension 168 
of sufficient length to contact the valving member 150 
and break the seal thereof before the bottom of the 
body 160 comes into sealing engagement with the bot 
tom of the well 140. Accordingly, the well 140 drains 

6 
into the reservoir 134. Thus the embodiment of P10. 9 
includes both an over?ll protection feature and means 
for draining the well 140. . 

Referring to FIG. 10, there is illustrated a reservoir 
170 providing a ?ll ?tting 172 having therein a well 174 
opening through a passage 176 into a body of liquid 

' 178. A buoyant ball valve 180 is disposed in the liquid 
body 178 and constrained for movement toward and 
away from a sealing undersurface 182 of the ?tting 172 
by a ball cage comprising a plurality of ?ngers 184 de 
pending from the ?ll ?tting 172. It will be apparent that 
the ball 180 is of su?icient buoyancy to overcome the 

' liquid head in the well 174 as the liquid level rises to a 
predetermined location. A ?tting closure 186 may be 

. substantially identical to the closure 158 and comprises 
.a body 188 having a helical nonsealing thread 190 
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thereon for receipt in complementary screw threads in 
side the ?ll ?tting 172. A handle 192 is connected to 
the body 188 by an extension 194 of suitable length. An 
extension 196 projects from the opposite side of the 
body 188 for contacting the ball 180 and moving the 
same out of sealing engagement with the surface 182. 
It will be apparent that the device of FIG. 10 operates 
in substantially the same fashion as the embodiment of 
HO. 9. - . 

it will be noted that the embodiments of FIGS. 9 and 
10 may be modi?ed somewhatto operate in a slightly 
different fashion to open the valves 150, 180; By pro; 
viding peripheral seals in lieu .of the non-sealing threads 
162, 190 for sealing engagement with the wall of the 
wells 140, 174 respectively, a substantial of liquid may 
be trapped between the seal and the valve..Accord 
ingly, the'bodies 160, 188 may act as pistons upon 
downward movement of the respective handles 164, 
192 to express liquid past the valves 150, 188 respec 
tively until the extension, 168, 196 contacts the valve 
150, 188 respectively. In the alternative, the bodies 
160, 188 may be sized to seal within the respective 
opening 142,176 leading from the well 140, 174 into 
the reservoir with suitable means being provided to 
prevent the body- from passing wholly into the reser 
voir, such as a shoulder 198 in FIG. 10. 

l claim: 
1. A liquid dispensercomprising: _ 
a liquid reservoir having a ?ll ?tting providing a well 
opening into the reservoir; ' 

- means for selectively dispensing liquid from the res- l 
ervoir; ' 

means for closing the ?ll ?tting including a valve and 
means for constraining movement of the valve in 
response to rising liquid level in the reservoir into 
sealing engagement with the ?ll ?tting; and 

means for draining the well after the valve is closed 
including a ?tting closure having means for open- , ' 
ing the valve in response to closing movement of 
the closure. ' ' 

2. The dispenser of claim 1 wherein the valve com 
prises a ?oat buoyant in the liquid. 

3. The dispenser of claim 2 wherein the ?tting clo 
sure comprises an end projecting through the well 
opening for engaging and moving the valve away from ’ 
sealing engagement with the ?tting. 

4. The dispenser of claim 3 wherein the well and the 
closure provide therebetween means for securing the 
closure to the well and sealing the well opening. 

5. The dispenser of claim-3 wherein the securing of 
means comprises non-sealing threads provided by the 
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closure and the well and the sealing means comprises 
a sealing element for sealing engagement with part of 
the well. 

8 
and an outlet opening to the exterior of the dis 
penser; 

6. The dispenser of claim 1 wherein 

55 

means for ?lling the chamber'in response to reservoir 
movement from the non-vertical position to the up 

the dispensing means includes a chamber having a 5 right position; and 
?rst port opening into the reservoir and a second means for selectively draining the chamber in the dis 
port opening to the exterior of the dispenser, I pensing position through the outlet opening; 
means for directing liquid material toward the ?rst means for closing the ?ll ?tting in the ?ll position in 
port in response to movement of the dispenser cluding a valve and means mounting the valve for 
from a non-vertical to an upright position for ?lling 1O movement into sealing engagement with the ?ll ?t 
the chamber, and means for selectively draining ting in response to a predetermined liquid level in 
the chamber through the second port, the chamber the reservoir; and 
being upright in the upright position of the dis- means preventing dispensing of a volume of liquid 
penser; material greater than the volume of the dispensing 

the ?ll ?tting being disposed on the dispenser for ?ll- 15 chamber upon ?rst actuation of the selective drainf 
ing the reservoir in a non-vertical position of the ing means, the preventing means being that the vol 
dispenser; and I ' ume of the reservoir in the ?ll position at closing of 

the sum of the volume of the reservoir in the last the valve being no greater than the sum of the vol 
mentioned non-vertical position at closing of the ume of the dispensing chamber and the volume of 
valve and the ‘volume of the -well being no greater 20 the reservoir in the upright position below the inlet 
than the sum of the volume of the dispensing cham- opening. ' 
her and the volume of the reservoir in the upright 8. The liquid dispenser of claim 7 further comprising 
position below the ?rst port. - means for draining the well in the ?ll position after the 

7. _A liquid dispenser containing valve is closed including a ?tting closure having means 
a liquid reservoir having a ?ll ?tting providing a well 25 for opening the valve in response to closing movement 
opening into the reservoir; , i of the closure, and wherein the preventing means being 

means mounting the reservoir for movement between that the sum of the volume of the reservoir in the ?ll 
a non-vertical ?ll position and an upright dispens- position at closing of the valve and the volume of the 

_ ing position; ‘ well being no greater than the sum of the volume of the 
. means for selectively dispensing liquid from the res- 30 dispensing chamber and the volume of the reservoir in . 

ervoir including ' the upright position below the inlet opening. 
a chamber having an inlet opening into the reservoir _ * * * * * ./ 
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