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(US)_ Katherine M‘ Sanv?le White During the rmse cycle of‘ a re-circulatmg dishwashmg 
Bear’Lake MN (Us) ’ machine (132), Water is simultaneously diverted mto a 

’ dispenser (100) as Water is delivered to the rinse arms (133) 
_ of the dishWashing machine (132). The cavity (118) of the 

g?ir?zgfrllje?gfddress' dispenser (100) contains a solid detergent block (125) and is 
Mau & Kru“ P_A_ ?ooded With Water during the rinse cycle. The Water contacts 
Suite E ’ the detergent (125) during the rinse cycle to create a use 
1250 Moore Lake Drive East solution, and the use solution exits the dispenser (100) and 
Fridley’ MN 55 432 (Us) ?oWs into a Wash Water storage tank (135) of the dishwash 

ing machine (132). During the Wash cycle of the dishwash 
(21) APPL No. 10/093,992 ing machine (132), the Wash Water containing the use 

solution from the dispenser (100) is pumped into the Wash 
(22) Filed; Man 7, 2002 arms (134). The Wash Water becomes diluted during the 

subsequent rinse cycle, hoWever, the Water diverted into the 
Publication Classi?cation dispenser (100) during the rinse cycle replenishes the deter 

gent (125) concentration in the Wash Water for use in the 
(51) Int. Cl.7 ................................................... .. A47L 15/44 subsequent Wash cycle. 
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DETERGENT DISPENSER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a detergent dis 
penser, and more speci?cally, a detergent dispenser for 
dispensing a solid detergent into a re-circulating dishWash 
ing machine. 

[0003] 2. Description of the Prior Art 

[0004] Generally, re-circulating dishWashing machines 
reuse the Water used during the Wash and rinse cycles in the 
Wash cycle and fresh Water is used each time in the rinse 
cycle. Therefore, as the Wash Water is diluted by the rinse 
Water, more detergent must be added to return the detergent 
concentration to the desired level to effectively clean and 
sanitiZe the dishes. 

[0005] Currently, conductivity cell sensors are used to 
measure the concentration of detergent Within the Wash 
Water storage tank, and When the concentration is loW the 
sensor triggers the dispensing mechanism to add more 
detergent. Although this Works relatively Well, it is eXpen 
sive and is not alWays accurate. It is possible to under-use or 
even over-use detergent if the Water is heavily soiled or 
contains acids such as lemon juice thereby providing false 
readings by the sensor. In addition, timed boards could be 
used to provide additional detergent at speci?c times. HoW 
ever, timed boards are relatively expensive and require 
electricity to operate. Therefore, a more accurate and eco 
nomical dispensing mechanism is desired. 

SUMMARY OF THE INVENTION 

[0006] In a preferred embodiment detergent dispenser for 
use With a re-circulating dishWashing machine, the re 
circulating dishWashing machine has rinse arms and Wash 
arms. The rinse arms receive and distribute Water from a 
Water source during a rinse cycle and the Wash arms receive 
and distribute Wash Water from a Wash Water storage tank 
during a Wash cycle. The Wash Water storage tank has an 
over?oW Wash Water outlet and a use solution inlet. The 
Water used during the rinse cycle enters the Wash Water 
storage tank thereby causing eXcess Wash Water to eXit the 
Wash Water storage tank through the over?oW Wash Water 
outlet and the Wash Water becomes diluted. A housing 
de?nes a cavity con?gured and arranged to receive a solid 
detergent and Water from the Water source, Wherein Water 
from the Water source is supplied to the cavity simulta 
neously as Water from the Water source is supplied to the 
rinse arms of the dishWashing machine. The housing has a 
Water inlet, a use solution outlet, and an over?oW outlet. The 
Water inlet receives Water from the Water source, Wherein 
Water ?oWs into the cavity, ?oods the housing and dissolves 
a portion of the solid detergent to form a use solution. Water 
?oWs into the Water inlet at a rate faster than the use solution 
?oWs out of the use solution outlet to ?ood the housing. The 
use solution outlet dispenses substantially all of the use 
solution out of the housing When the dispenser is not in use. 
A valve in ?uid communication With the Water source is 
operatively connected to the Water inlet. The valve controls 
a desired rate at Which Water enters the Water inlet of the 
housing from the Water source thereby dispensing a desired 
volume of use solution from the dispenser. An outlet conduit 
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has a ?rst segment and a second segment. The ?rst segment 
is in ?uid communication With the use solution outlet and the 
second segment is in ?uid communication With the over?oW 
outlet. The outlet conduit carries the use solution into a Wash 
Water storage tank through a use solution inlet to replenish 
an amount of use solution in the Wash Water Which Was 
diluted by the rinse Water thereby displacing a proportional 
amount of the Wash Water Which is discharged through an 
over?oW Wash Water outlet. 

[0007] Apreferred embodiment dispenser for dispensing a 
use solution into a dishWashing machine has rinse arms that 
receive Water from a Water source during a rinse cycle. The 
use solution is created from a portion of a solid detergent 
dissolved in Water from the Water source during the rinse 
cycle. A housing de?nes a cavity con?gured and arranged to 
receive the solid detergent and Water from the Water source. 
The housing has a Water inlet, a bottom, a use solution outlet, 
and an over?oW outlet. The Water inlet receives Water from 
the Water source during the rinse cycle concurrently as Water 
is supplied to the rinse arms of the dishWashing machine. 
Water ?oods the housing from the bottom and dissolves a 
portion of the solid detergent to form a use solution. Water 
?oWs into the Water inlet at a rate faster than the use solution 
?oWs out of the use solution outlet to ?ood the housing. The 
use solution outlet dispenses substantially all of the use 
solution out of the housing When not in use. Tubing is in 
?uid communication With the Water source and the Water 
inlet, Wherein Water ?oWs from the Water source through the 
tubing and into the Water inlet thereby ?ooding the housing 
to create the use solution. An outlet conduit is in ?uid 
communication With the use solution outlet and the over?oW 
outlet thereby alloWing the use solution to eXit the housing. 

[0008] In a preferred embodiment method for dispensing 
a use solution from a solid detergent into a dishWashing 
machine, the dishWashing machine has rinse arms and a 
Wash Water storage tank. The rinse arms receive Water from 
a Water source during a rinse cycle and the Wash Water 
storage tank holds Wash Water supplied to Wash arms during 
a Wash cycle. A solid detergent is placed in a dispenser, and 
the dispenser has a housing de?ning a cavity con?gured and 
arranged to receive the solid detergent and Water from the 
Water source. The housing has a Water inlet and a use 
solution outlet. The Water inlet receives Water from the Water 
source. Water is simultaneously supplied to the rinse arms of 
the dishWashing machine and to the Water inlet of the 
dispenser thereby alloWing the dispenser and the Wash Water 
storage tank to be supplied With Water during the rinse cycle. 
Water ?oods the cavity and dissolves a portion of the solid 
detergent to form a use solution. Water ?oWs into the Water 
inlet at a rate faster than the use solution ?oWs out of the use 
solution outlet to ?ood the cavity. The use solution outlet 
dispenses substantially all of the use solution out of the 
housing When the dispenser is not in use. A concentration of 
the solid detergent is supplied to the Wash Water by alloWing 
the use solution to enter the Wash Water storage tank from 
the use solution outlet. 

[0009] In a preferred embodiment method for dispensing 
a detergent into a dishWashing machine for Washing dishes, 
the dishWashing machine has rinse arms and a Wash Water 
storage tank. The rinse arms receive Water from a Water 
source during a rinse cycle and the Wash Water storage tank 
holds Wash Water supplied to Wash arms during a Wash 
cycle. The Wash Water storage tank has an over?oW Wash 
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Water outlet. A solid detergent is placed in a dispenser. The 
dispenser has a housing de?ning a cavity con?gured and 
arranged to receive the solid detergent and Water from a 
Water source. The housing has a Water inlet and a use 
solution outlet. The Water inlet receives Water from the Water 
source. Water is simultaneously supplied to the rinse arms 
and the Water inlet. The rinse arms supply a suf?cient 
amount of Water to ?ll a Wash Water storage tank, and the 
dispenser is ?ooded With Water Whereby a portion of the 
solid detergent is dissolved to create a use solution. The use 
solution is alloWed to enter the Wash Water storage tank 
thereby displacing a ?rst proportional amount of Water in the 
Wash Water storage tank With the use solution. A suf?cient 
concentration of the solid detergent to effectively Wash the 
dishes is supplied to the Wash Water, Wherein the ?rst 
proportional amount of Water is discharged through an 
over?oW Wash Water outlet. The Wash Water is pumped into 
the Wash arms to Wash the dishes. Water is simultaneously 
supplied to the rinse arms and the Water inlet thereby rinsing 
the dishes, supplying Water to the Wash Water storage tank, 
and supplying the use solution to the Wash Water storage 
tank. The excess Wash Water is disposed of through the 
over?oW Wash Water outlet and the use solution enters the 
Wash Water storage tank thereby displacing a second pro 
portional amount of Water in the Wash Water storage tank 
With the use solution. A suf?cient concentration of the solid 
detergent to effectively Wash the dishes is supplied to the 
Wash Water. The second proportional amount of Water is 
discharged through the over?oW Wash Water outlet. 

[0010] In a preferred embodiment method for dispensing 
a solid detergent into a dishWashing machine, Water is 
simultaneously supplied from a Water source to a dispenser 
and rinse arms of a dishWashing machine during a rinse 
cycle. The Water in the dispenser dissolves a portion of a 
solid detergent thereby creating a use solution. The use 
solution ?oWs from the dispenser into the dishWashing 
machine to be supplied to Wash arms of the dishWashing 
machine during a Wash cycle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective vieW shoWing a detergent 
dispenser constructed according to the principles of the 
present invention; 

[0012] FIG. 2 is a top vieW of the detergent dispenser 
shoWn in FIG. 1; 

[0013] FIG. 3 is a front vieW of the detergent dispenser 
shoWn in FIG. 1; 

[0014] FIG. 4 is a left side vieW of the detergent dispenser 
shoWn in FIG. 1; 

[0015] FIG. 5 is a rear vieW of the detergent dispenser 
shoWn in FIG. 1; and 

[0016] FIG. 6 is an elevational vieW shoWing a How of 
Water through rinse arms of a dishmachine and a detergent 
dispenser constructed according to the principles of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0017] A preferred embodiment detergent dispenser con 
structed according to the principles of the present invention 
is designated as 100 in FIGS. 1-6. 
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[0018] Referring to FIGS. 1 and 2, the detergent dis 
penser 100 includes a housing 101 having a front side 102, 
a back side 103, a top 115, and a bottom 119. The back side 
103 faces the Wall or the mounting surface and the front side 
102 faces outWard from the Wall or the mounting surface. 
The front side 102 and the back side 103 converge to form 
a right side 111 and a left side 112. The orientation of the 
right side 111 and the left side 112 of the dispenser 100 is 
determined by vieWing the front side 102 of the dispenser 
100 looking toWard the Wall or the mounting surface. The 
bottom encloses the front side 102 and the back side 103 
While the top 115 provides an opening 117, Which alloWs 
access into a cavity 118 formed by the housing 101. Ahinge 
116 is located proximate the back side 103 and the top 115 
of the dispenser for connecting a lid 121 thereto. The lid 121 
provides a cover for the opening 117 and the cavity 118. 

[0019] The cavity 118 is con?gured and arranged to 
receive a solid detergent block 125 and Water from a fresh 
Water source 127. The solid detergent block 125 rests upon 
a false bottom 120 proximate the bottom 119 of the dis 
penser. The false bottom 120 is a mesh or screen member 
that extends across the cavity 118 to position the detergent 
125 above the Water supply but alloWs Water to pass through 
to dissolve the detergent 125. The false bottom 120 ensures 
that the detergent 125 dissolves evenly because the bottom 
126 of the detergent 125 is not alWays in contact With Water 
remaining at the bottom 119 of the dispenser 100. 

[0020] As shoWn in FIG. 5, a mounting member 104 is 
operatively connected to the back side 103 of the dispenser 
100. The mounting member 104 includes ?anges With 
apertures 104a proximate the right side 111 and the left side 
112 through Which screWs or other means for securing the 
dispenser 100 to a Wall or an attachment surface are placed. 
The mounting member 104 also includes an aperture 105 
proximate the top 115 and the right side 111 of the dispenser 
100 through Which tubing 130 from a rinse Water source 127 
is placed to supply the dispenser 100 With fresh Water. A 
valve support member 106 proximate the center of the 
dispenser 100 beloW the aperture 105 is also included to 
support a 1A inch valve 122. The valve support member 106 
provides a compartment in Which the valve 122 is placed and 
also includes an aperture 108 near the right side 111 of the 
dispenser for adjusting the valve 122. Proximate the bottom 
of the valve support member 106 is an aperture 107 through 
Which tubing 131 extends from the valve 122 to a Water inlet 
109 at the bottom 119 of the dispenser 100. A Water ?oW 
guide member 110 interconnects the tubing 131 to the Water 
inlet 109 and ensures that the Water ?lls from the bottom 119 
of the dispenser. An optional vacuum breaker 139 in ?uid 
communication With the tubing 130 ensures that excess 
Water ?oWing into the Water inlet 109 does not return to the 
Water source 127 thereby contaminating the Water source 
127. Alternately, an air gap could be provided rather than 
providing the vacuum breaker 139. Providing either the 
vacuum breaker 139 or an air gap is mandated by the ASSE 
plumbing code for back How prevention. 

[0021] A use solution outlet 113 is located proximate the 
bottom 119 and the left side 112 of the dispenser. The use 
solution outlet 113 is con?gured and arranged to alloW 
substantially all of the Water and the use solution to How out 
of the cavity 118 and into the dishWashing machine 132. 
When substantially all of the Water and the use solution ?oW 
out of cavity 118, substantially all means that enough of the 
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Water and the use solution are dispensed so that the Water 
and the use solution are not in contact With solid detergent 
125. The diameter of the use solution outlet 113 is approxi 
mately 3/16 to /1;2 inch. Although it is unlikely that portions 
of solid detergent 125 Would ?oW out of the cavity 118 along 
With the use solution, it is possible, especially if solid 
detergent pellets rather than a block and an over?oW outlet 
114 is used. The over?oW outlet 114 is a 3/16 inch aperture 
proximate the top 115 of the dispenser 100. The over?oW 
outlet 114 alloWs excess Water inside cavity 118 to readily 
escape in the event too much Water ?oWs into the cavity 118 
rather than having the excess Water or use solution spill out 
from the top 115 of the dispenser 100. Therefore, a screen or 
sieve type member knoWn in the art may be placed over the 
outlets 113 and 114 to prevent solid detergent 125 from 
?oWing out of the dispenser 100. The use solution outlet 113 
and the over?oW outlet 114 converge proximate the bottom 
119 of the dispenser 100 to form an outlet 145. Therefore, 
the outlet conduit 123 is in ?uid communication With both 
the use solution outlet 113 and the over?oW outlet 114 to 
alloW the Water and the use solution to ?oW into the 
dishWashing machine 132. 

[0022] Use solution outlet 113 is alWays open and sub 
stantially all of the use solution in the cavity 118 is dispensed 
through the use solution outlet 113. Therefore, no Water 
remains in contact With the bottom of the detergent 125 
When no Water is ?oWing into the cavity 113 and the 
dispenser 100 is not in use. In order for the dispenser 100 to 
Work properly, the rate of ?oW of Water into the cavity 118 
should be greater than the rate of ?oW of the use solution out 
of the use solution outlet 113 for a time su?icient to ?ood the 
cavity 118 and create the use solution. In the preferred 
embodiment, the rate of Water ?oWing into the dispenser is 
approximately 0.5 to 1.0 gallons per minute, and the rate of 
use solution ?oWing out of the dispenser is approximately 
0.1 to 0.2 gallons per minute. Also, the preferred range of the 
detergent 125 concentration in the use solution is 1.0 to 2.0% 
Weight to Weight. The rate of Water ?oWing into the cavity 
118 depends on several factors including the diameter and 
length of tubing 130, the amount of pressure in the Water 
supply, and the valve 122 setting. The valve 122 may be 
adjusted to ensure that the desired volume of the use solution 
is dispensed from the dispenser 100. The maximum out?oW 
of Water and use solution from the use solution outlet 113 is 
approximately 0.5 gallons per minute. 

[0023] An outlet conduit 123 utiliZes gravity to alloW the 
use solution to ?oW from the outlet 145 into the use solution 
inlet 138 of the dishWashing machine 132. This is shoWn in 
FIG. 6. The preferred embodiment utiliZes a 5/8 inch Mayon 
Hose (PVC) to carry the use solution to the dishmachine 
Wash Water storage tank 135. The outlet conduit 123 is in 
?uid communication With the use solution outlet 113 and the 
over?oW outlet 114 of the dispenser 100, and the outlet 
conduit 123 is also in ?uid communication With the use 
solution inlet 138 of the dishWashing machine 132. There 
fore, the outlet conduit 123 and the use solution inlet 138 
alloW the use solution to enter the Wash Water storage tank 
135 in the dishWashing machine 132. 

[0024] The dishWashing machine 132 is a re-circulating 
machine, Which reuses the Water used during the Wash and 
rinse cycles in the Wash cycle and uses fresh Water each time 
in the rinse cycle. Therefore, as the Wash Water is diluted 
during each rinse Water, more detergent must be added to 
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return the detergent concentration to the desired level to 
effectively clean and sanitiZe the dishes. The dishWashing 
machine 132 receives Water from a Water line 128, Which is 
preferably a % inch line receiving Water from a fresh Water 
source 127. Aport 129 having a threaded plug diverts some 
of the Water from the dishWashing machine 132 via Water 
inlet tubing 130 to the dispenser 100. TWo Vs to 7/s inch ports 
are typically available on a dishWashing machine, and the 
Water inlet tubing 130 is preferably a 1A to 3/8 inch copper 
tubing. HoWever, other means Well knoWn in the art may be 
used to divert the Water to the dispenser 100. During the 
rinse cycle, the back pressure of the Water ?oWing into the 
rinse arms 133 causes the rinse arms 133 to rotate and also 
causes Water to ?oW through the port 129 and into the Water 
inlet tubing 130. Acheck valve 142 in the Water inlet tubing 
130 prevents back ?oW of Water to the dishWashing machine 
132. An optional vacuum breaker 139 may be included if the 
dispenser 100 is mounted above the dishmachine vacuum 
breaker 140. The dishmachine vacuum breaker 140 is an 
atmospheric vacuum breaker located approximately 6 inches 
higher than the dishWashing machine 132 to prevent back 
?oW of Water to the fresh Water source 127. 

[0025] During the rinse cycle of the dishWashing machine 
132, rinse arms 133 receive Water from the Water line 128. 
During the Wash cycle of the dishWashing machine 132, 
sump 136 pumps Wash Water from a Wash Water storage tank 
135 into Wash arms 134. The Wash Water storage tank 135 
also includes an over?oW Wash Water outlet 137 that alloWs 
excess Wash Water to exit the storage tank 135 rather than 
over?oW the dishWashing machine 132. The excess Wash 
Water and rinse Water exits the dishWashing machine 132 to 
the drain through tubing 144. The preferred embodiment 
dispenser 100 is used With a 15 to 16 gallon 14AM Hobart 
dishWashing machine, but the dispenser 100 may be used 
With any type of re-circulating dishWashing machine. 

[0026] In another embodiment of the present invention, 
rather than supplying Water to the bottom 119 of the dis 
penser 100, Water may be supplied to the top 115 of the 
dispenser 100. Therefore, the Water inlet 109 may be placed 
at either the bottom 119 or the top 115 of the dispenser 100. 
Although Water may be sprayed onto the detergent 125 or 
otherWise alloWed to contact the detergent 125, this tends to 
erode the detergent 125 unevenly. Therefore, it is preferred 
to ?ood the dispenser 100 from the bottom 119. To ensure 
that Water does not unevenly erode the detergent 125, the 
Water ?oW guide member 110 is positioned proximate the 
Water inlet 109 to guide the Water to the bottom 119 of the 
dispenser 100. This feature is disclosed in US. patent 
application Ser. No. 09/550,428, ?led Apr. 17, 2000, Which 
is herein incorporated by reference. 

[0027] In operation, as shoWn in FIG. 6, Water from the 
fresh Water source 127 ?oWs into the Water line 128 during 
the rinse cycle of the dishWashing machine 132. The Water 
has a temperature of approximately 180° F. or higher and 
?oWs at a pressure of approximately 20 psi. The fresh Water 
?oWs from the Water line 128 into the rinse arms 133 of the 
dishWashing machine 132. Because of the back pressure of 
the Water, Water also ?oWs into the port 129 that directs the 
fresh Water into the Water inlet tubing 130 to the dispenser 
100. The Water ?oWs simultaneously into the rinse arms 133 
and into the dispenser 100 via the Water inlet tubing 130. 
Simultaneously means that Water is ?oWing concurrently 
into the rinse arms 133 and the dispenser 100 at some time 
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during the rinse cycle. The Water could start or stop in one 
or the other during the rinse cycle, but Water is supplied at 
some point of the rinse cycle to both at the same time. The 
Water from the rinse arms 133 cascades into the Wash Water 
storage tank 135. 

[0028] At the start of each day, the Wash Water storage 
tank 135 is empty so the cycle begins With an extended rinse 
cycle to suf?ciently ?ll the tank 135 With fresh Water. 
Depending upon the type of dishWashing machine used, 
approximately 10 to 100 or even greater gallons of fresh 
Water ?ll the tank 135. This fresh Water does not contain any 
detergent, but the tank 135 receives use solution containing 
detergent from the dispenser simultaneously. During subse 
quent rinse cycles, the Wash Water containing detergent use 
solution becomes diluted With approximately 1.5 gallons of 
fresh rinse Water, and the amount of fresh rinse Water 
displaces a proportional amount of Wash Water, Which exits 
through an over?oW Wash Water outlet. A solenoid 141 
connected to the control center (not shoWn) of the dishWash 
ing machine 132 triggers the rinse cycle to begin, and every 
time fresh Water ?oWs through the dishmachine valve 143, 
fresh Water also ?lls the dispenser 100 to provide use 
solution to the Wash Water storage tank 135. 

[0029] From the port 129, the Water ?oWs through the 
check valve 142 and into the Water inlet tubing 130. The 
check valve 142 ensures that Water from the dispenser 100 
does not How into the dishWashing machine 132. If the 
dispenser 100 is mounted above the dishmachine vacuum 
breaker 140, an optional vacuum breaker 139 may be 
included to provide additional assurance that Water from the 
dispenser 100 does not How into the dishWashing machine 
132. Also, an optional restrictor may be provided to reduce 
the pressure and the How of the Water ?oWing into the 
dispenser 100. The Water ?oWs through Water inlet tubing 
130 into valve 122. The valve 122 regulates the amount of 
Water ?oWing into the tubing 131 and the Water inlet 109 via 
Water ?oW guide member 110. As the Water enters the Water 
inlet 109, it ?oods the cavity 118 from the bottom. The Water 
level rises above the false bottom 120 and contacts the 
detergent 125, and a portion of the detergent 125 dissolves 
into the Water thereby creating a use solution. The use 
solution exits the cavity 118 through the use solution outlet 
113 by Way of a gravity drain. Although the use solution 
outlet 113 is alWays open, Water ?oods the cavity 118 at a 
faster rate than the use solution exits the use solution outlet 
113. It takes approximately 2 to 3 minutes for the Water to 
?ll the cavity 118 to approximately the Water level L, as 
shoWn in FIGS. 3 and 4. Therefore an adequate amount of 
detergent 125 is able to dissolve in the Water during the time 
alloWed for the rinse cycle. 

[0030] The use solution ?oWs from the use solution outlet 
113 into the outlet 145. HoWever, if the cavity 118 becomes 
?ooded With use solution, excess use solution Will exit the 
dispenser 100 through the over?oW outlet 114, in Which case 
the use solution Will also How into the outlet 145. In either 
instance, the use solution Will ?oW from the outlet 145 into 
the use solution inlet 138 of the Wash Water storage tank 135 
via outlet conduit 123. As the use solution enters the storage 
tank 135, excess Wash Water in a proportional amount equal 
to the amount of use solution entering the storage tank 135 
?oWs out of the storage tank 135 via the over?oW Wash 
Water outlet (not shoWn). Therefore, the use solution replen 
ishes the Wash Water that has become diluted during the rinse 
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cycle With additional detergent as it displaces a proportional 
amount of diluted Wash Water equal to the amount of use 
solution entering the storage tank 135. 

[0031] After the rinse cycle has ?nished and it is time for 
the next Wash cycle to begin, the sump 136 pumps the 
replenished Wash Water into the Wash arms 134. The Wash 
Water from the Wash arms 134 cascades back into the Wash 
Water storage tank 135 Where it again becomes diluted With 
fresh Water from the rinse arms 133 during the subsequent 
rinse cycle. HoWever, the Wash Water simultaneously 
becomes replenished With use solution during the rinse 
cycle, as described above. This cycling of diluting and 
replenishing continues for each full Wash and rinse cycle. At 
the end of the day or after the Wash Water becomes heavily 
soiled, the Wash Water storage tank 135 is emptied and must 
be re?lled as at the start of the day described previously. 

[0032] In the preferred embodiment, Water ?oods the 
cavity 118 from the bottom 119 of the dispenser 100 and the 
Water level increases as Water ?oWs into the cavity 118 from 
the Water inlet 109. Because of the false bottom 120, Water 
?oods the cavity 118 beneath the detergent 125 and then 
rises above the false bottom 120 to contact the detergent 125. 
Filling cavity 118 from the bottom minimiZes the vortices 
and the eddies, Which tend to erode detergents unevenly. 
Less impingement occurs When the cavity 118 is ?lled from 
the bottom, and this alloWs for less detergent 125 to be 
dispensed than is typically dispensed in spray-type dispens 
ers. In addition, this results in more uniform dissolution of 
the detergent 125 and a relatively constant concentration and 
shape of the detergent is maintained. Although it is recog 
niZed that cavity 118 may be ?ooded from the top 115, more 
turbulence in the Water Will occur and the detergent Will 
likely erode unevenly resulting in a variance in concentra 
tion and shape of the detergent as it dissolves. Uniform 
erosion of the detergent 125 is important because there is a 
linear relationship betWeen the surface area of the detergent 
exposed to the Water and the number of grams dispensed. 
Therefore, if the shape of the detergent 125 remains rela 
tively constant, the surface area of the detergent Will remain 
relatively constant and the exposure to Water Will keep the 
detergent dispensing rate relatively constant. 

[0033] As cavity 118 is ?ooded With Water from the 
bottom 119 of the dispenser 100 to a level L proximate the 
middle of the dispenser, the Water contacts the detergent 125 
and dissolves a portion of the detergent 125 to create a use 
solution. In the preferred embodiment, the cavity 118 is 
?ooded approximately three to four inches above the false 
bottom 120. Only a relatively small portion of the detergent 
125 is dissolved each time Water ?lls the cavity 118 and 
contacts the detergent 125. The amount of Water ?oWing into 
cavity 118 may be controlled by adjusting the valve 122, 
Which controls the amount of Water ?oWing into the Water 
inlet 109. The Water level L is important to ensure that the 
desired volume of use solution is dispensed into the dish 
Washing machine. Since different models of dishWashing 
machines may have different sump siZes, the machines may 
require different volumes of use solution, and the volume is 
controlled by alloWing either more or less Water into cavity 
118 of the dispenser 100. Again, the Water inlet 109 is larger 
than the use solution outlet 113 to alloW the detergent block 
125 adequate time to dissolve into the use solution. No 
complicated mechanical or electrical devices are required to 
operate the dispenser 100 because the dispenser 100 Works 
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With the rinse cycle of the dishWashing machine 132. All that 
is needed to control the amount of Water entering the 
dispenser 100, and therefore to control the volume of the use 
solution containing detergent 125, is the valve 122. HoW 
ever, other means knoWn in the art may also be used such as 
a restrictor or other devices that control the How of Water. 

[0034] The above speci?cation, examples and data pro 
vide a complete description of the manufacture and use of 
the composition of the invention. Since many embodiments 
of the invention can be made Without departing from the 
spirit and scope of the invention, the invention resides in the 
claims hereinafter appended. 

We claim: 
1. A detergent dispenser for use With a re-circulating 

dishWashing machine, the re-circulating dishWashing 
machine having rinse arms that receive and distribute Water 
from a Water source during a rinse cycle and Wash arms that 
receive and distribute Wash Water from a Wash Water storage 
tank during a Wash cycle, the Wash Water storage tank 
having an over?oW Wash Water outlet and a use solution 
inlet, Wherein Water used during the rinse cycle enters the 
Wash Water storage tank thereby causing excess Wash Water 
to exit the Wash Water storage tank through the over?oW 
Wash Water outlet and the Wash Water becomes diluted, 
comprising: 

a) a solid detergent; 

b) a housing de?ning a cavity con?gured and arranged to 
receive said solid detergent and Water from a Water 
source, Wherein Water from the Water source is supplied 
to said cavity simultaneously as Water from the Water 
source is supplied to rinse arms of a dishWashing 
machine, said housing having a Water inlet, a use 
solution outlet, and an over?oW outlet, said Water inlet 
receiving Water from the Water source, Wherein Water 
?oWs into said cavity, ?oods said housing and dissolves 
a portion of said solid detergent to form a use solution, 
Wherein Water ?oWs into said Water inlet at a rate faster 
than said use solution ?oWs out of said use solution 
outlet to ?ood said housing, and Wherein said use 
solution outlet dispenses substantially all of said use 
solution out of said housing When the dispenser is not 
in use; 

c) a valve in ?uid communication With the Water source 
is operatively connected to said Water inlet, said valve 
controlling a desired rate at Which Water enters said 
Water inlet of said housing from the Water source 
thereby dispensing a desired volume of use solution 
from the dispenser; and 

d) an outlet conduit having a ?rst segment and a second 
segment, said ?rst segment being in ?uid communica 
tion With said use solution outlet and said second 
segment being in ?uid communication With said over 
?oW outlet, Wherein said outlet conduit carries said use 
solution into a Wash Water storage tank through a use 
solution inlet to replenish an amount of use solution in 
Wash Water Which Was diluted by rinse Water thereby 
displacing a proportional amount of Wash Water Which 
is discharged through an over?oW Wash Water outlet. 

2. The detergent dispenser of claim 1, Wherein said use 
solution outlet is alWays open and the Water ?oWs into said 
Water inlet at approximately 0.5 to 1.0 gallons per minute 
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and said use solution ?oWs out of said use solution outlet at 
approximately 0.1 to 0.2 gallons per minute. 

3. The detergent dispenser of claim 1, Wherein said solid 
detergent is dispensed in said use solution having a concen 
tration of 1.0 to 2.0% Weight to Weight. 

4. The detergent dispenser of claim 1, Wherein uniform 
dissolution of said solid detergent occurs, thereby maintain 
ing a relatively constant concentration and a relatively 
constant shape of said solid detergent. 

5. The detergent dispenser of claim 1, said solid detergent 
having a bottom, Wherein said housing is ?ooded proximate 
said bottom of said solid detergent. 

6. A dispenser for dispensing a use solution into a dish 
Washing machine having rinse arms that receive Water from 
a Water source during a rinse cycle, Wherein the use solution 
is created from a portion of a solid detergent dissolved in 
Water from the Water source during the rinse cycle, com 
prising: 

a) a housing de?ning a cavity con?gured and arranged to 
receive a solid detergent and Water from a Water source, 
said housing having a Water inlet, a bottom, a use 
solution outlet, and an over?oW outlet, said Water inlet 
receiving Water from the Water source during a rinse 
cycle concurrently as Water is supplied to rinse arms of 
a dishWashing machine, Wherein Water ?oods said 
housing from said bottom and dissolves a portion of the 
solid detergent to form a use solution, Wherein Water 
?oWs into said Water inlet at a rate faster than the use 
solution ?oWs out of said use solution outlet to ?ood 
said housing, and Wherein said use solution outlet 
dispenses substantially all of the use solution out of 
said housing When not in use; 

b) tubing in ?uid communication With the Water source 
and said Water inlet, Wherein Water ?oWs from the 
Water source through said tubing and into said Water 
inlet thereby ?ooding said housing to create the use 
solution; and 

c) an outlet conduit in ?uid communication With said use 
solution outlet and said over?oW outlet thereby alloW 
ing the use solution to exit said housing. 

7. The dispenser of claim 6, further comprising a false 
bottom of said housing, Wherein the solid detergent rests 
upon said false bottom Within said cavity, and Wherein Water 
?oods said cavity from said bottom of said housing beloW 
said false bottom thereby ensuring that the solid detergent is 
dissolved uniformly and is dispensed at approximately equal 
concentration each time said cavity is ?ooded With Water. 

8. The dispenser of claim 6, further comprising a valve 
operatively connected to said Water inlet, said valve con 
trolling a desired rate at Which Water enters said Water inlet 
from the Water source. 

9. A method for dispensing a use solution from a solid 
detergent into a dishWashing machine having rinse arms that 
receive Water from a Water source during a rinse cycle and 
a Wash Water storage tank for holding Wash Water supplied 
to Wash arms during a Wash cycle, comprising: 

a) placing a solid detergent in a dispenser, said dispenser 
having a housing de?ning a cavity con?gured and 
arranged to receive said solid detergent and Water from 
a Water source, said housing having a Water inlet and a 
use solution outlet, said Water inlet receiving Water 
from the Water source; 
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b) simultaneously supplying Water to rinse arms of a 
dishWashing machine and to said Water inlet of said 
dispenser thereby allowing said dispenser and a Wash 
Water storage tank to be supplied With Water during a 
rinse cycle, Wherein Water ?oods said cavity and dis 
solves a portion of said solid detergent to form a use 
solution, Wherein Water ?oWs into said Water inlet at a 
rate faster than said use solution ?oWs out of said use 
solution outlet to ?ood said cavity, and Wherein said use 
solution outlet dispenses substantially all of said use 
solution out of said housing When said dispenser is not 
in use; and 

c) supplying a concentration of said solid detergent to 
Wash Water by alloWing said use solution to enter the 
Wash Water storage tank from said use solution outlet. 

10. The method of claim 9, Wherein the Wash Water 
contained Within the Wash storage tank is diluted by the 
Water from the rinse arms during subsequent rinse cycles 
and a proportional amount of said diluted Wash Water is 
displaced by said use solution to return the Wash Water to a 
desired concentration suf?cient for effectively Washing 
dishes. 

11. The method of claim 9, said housing having a bottom, 
Wherein Water ?oods said cavity from said bottom of said 
housing. 

12. The method of claim 11, Wherein uniform dissolution 
of said solid detergent occurs thereby maintaining a rela 
tively constant concentration and a relatively constant shape 
of said solid detergent. 

13. A method for dispensing a detergent into a dishWash 
ing machine for Washing dishes having rinse arms that 
receive Water from a Water source during a rinse cycle and 
a Wash Water storage tank for holding Wash Water supplied 
to Wash arms during a Wash cycle, the Wash Water storage 
tank having an over?oW Wash Water outlet, comprising: 

a) placing a solid detergent in a dispenser, said dispenser 
having a housing de?ning a cavity con?gured and 
arranged to receive said solid detergent and Water from 
a Water source, said housing having a Water inlet and a 
use solution outlet, said Water inlet receiving Water 
from the Water source; 

b) simultaneously supplying Water to rinse arms and said 
Water inlet, the rinse arms supplying a suf?cient amount 
of Water to ?ll a Wash Water storage tank, said dispenser 
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being ?ooded With Water Whereby a portion of said 
solid detergent is dissolved to create a use solution; 

c) alloWing said use solution to enter the Wash Water 
storage tank thereby displacing a ?rst proportional 
amount of Water in the Wash Water storage tank With 
said use solution, Wherein a concentration of said solid 
detergent is supplied to the Wash Water that is suf?cient 
to effectively Wash the dishes, Wherein said ?rst pro 
portional amount of Water is discharged through an 
over?oW Wash Water outlet; 

d) pumping Wash Water into Wash arms to Wash dishes; 
and 

e) simultaneously supplying Water to the rinse arms and 
said Water inlet thereby rinsing the dishes, supplying 
Water to the Wash Water storage tank, and supplying 
said use solution to the Wash Water storage tank, 
Wherein eXcess Wash Water is disposed of through the 
over?oW Wash Water outlet and said use solution enters 
the Wash Water storage tank thereby displacing a sec 
ond proportional amount of Water in the Wash Water 
storage tank With said use solution, Wherein a concen 
tration of said solid detergent is supplied to the Wash 
Water that is su?icient to effectively Wash dishes, and 
Wherein said second proportional amount of Water is 
discharged through the over?oW Wash Water outlet. 

14. The method of claim 13, Wherein steps (d) and (e) are 
repeated until the Wash Water is discharged to be replaced 
With neW Wash Water. 

15. The method of claim 13, Wherein a greater amount of 
Water is used in step (b) to initially ?ll the Wash Water 
storage tank than in step (e) to subsequently rinse the dishes 
and replenish said use solution in the Wash Water. 

16. A method for dispensing a solid detergent into a 
dishWashing machine, comprising: 

a) simultaneously supplying Water from a Water source to 
a dispenser and rinse arms of a dishWashing machine 
during a rinse cycle, Wherein said Water in said dis 
penser dissolves a portion of a solid detergent thereby 
creating a use solution, said use solution ?oWing from 
said dispenser into the dishWashing machine to be 
supplied to Wash arms of the dishWashing machine 
during a Wash cycle. 

* * * * * 


